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7.106
7.107
7.108
7.109
7.110
7.111
7.112
7.113
7.114
7.115
7.116
7.117
7.118
7.119
7.120
7.121
7.122
7.123
7.124
7.125
7.126
7.127

Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element

I DE_Lan@AIDULES-BIKE ........uuuuiiiiiiiiiiiiiiiiiii et e e e te s tntnsstn s tnsnsnsnenrnenenrnne 196
s DE_LaneAttributes-CroSSWalK .............oeeiiiiiiiiiiieieee et a e a e 197
- DE_LaneAttributes-ParkingLane.............uuuuuuuuiiieieiiiiiiiiiiieieiiieietaeeiebeaeieteteeeeseeeneeesteenssssesesssenenrnnes 198
I DE_LaneAttributes-SideWalK...........ccuuriiiiiii e 198
I DE_LaneAtributes-StripiNg .....coii i a e 199
: DE_LaneAttributes-TrackedVeEhICle ..............uuuuiiiiiiiiiiiiiiiiiieee e veeeeeeeenenenenenees 199
I DE_LaneAtributeS-VEhICIe ... ..o e 200
2 DE_LaneConneCtioNID ... ... oo e e e e e e e e e aaee s 200
B D = g =Y I =T (o o PR 200
B D =T g =Y Lo PR 201
B D =T g =Y AN 11 4 o= P 202
T DE_LANESNAIING ...eeiiiiiiie e e b e e s e e e e e aean 202
S 0 L = 1 o o | o PSSP PPRRR 203

Data Elemgmt D E atituOe s Je e 204
Data Elemgnt: DE_LAYEIID .........uu i iuiiiiiiiiiiiiiieiiieieiiieieieiaieieieeebeeneeanensssssnesessssnsssnsssnsssnsss{ETTad s eesnsnsnsnnnsnnnnnnnnnnns 204
Data Elemgnt: DE_LayerTyPe. ... .. uueiiieiiiiiiiiiiiiiiinieieieieinenrerennrnnnnnnnnssnsnsssnnnnssssnrnsnssssssnns fednsesedeennnrnnnnnnnmnnmmnnnnnnes 205
Data Elemgnt: DE_LightbarlnUSE ...........uuuuimmmiiiiiiiiiiiiiiiiiiiiiiiiieieieieieieiennnnenennsenenrssnnee b N essennnnee dhennnnnnnnnnnnnnnnnnnnnne. 205
Data Elem@nt: DE_LONGItUAE .......c..eiiiiiiiiee et sieee e snnae e snees e Ay nneeesnnnee e 206
Data Elemgnt: DE_MAYDAY _Location_quality_code ..........ccccoereiiiiiiii S 207
Data Elemgnt: DE_MAYDAY _Location_tech_code ..........occoiiieniinnniiic A 208
Data Element: DE_MergeDivergeNodeAngle ...........cccocveevinieeiinienennctbdn 209
Data Elemgnt: DE_MinuteOfTheYear ... eeeiiee e eeeeee e e e eseeeee e e 209
Data Elemgnt: DE_MinutesSDUration .............cccccciiiiiiiiiiiiiiiiiiiininieeeameersennnrsrsrnrsrnrsrsrsrsrsrsssrsssdhrsrersrnrmrsrern... 209
Data Elemgnt: DE_MovementPhaseState ...........ccccceeveeiviccee e 0 e e, 210
Data Elemgnt: DE_MSQCOUNL .......ccoiiiiiiiiiie e 8 et e e e e e e s ernrne e e e e e e s ssnrnnee e e s e e e e 212
Data Elemgnt: DE_MSQCRC ......ooiiiiiiiieee e b e e ettt e e e e e e e s snnnrneeeaaeessnnnrnneee e s s e st e e e e e e e enaaes 214
Data Elemgnt: DE_MUIVEhICIERESPONSE .........uuuuiiiiiiiiiiee N e iieieeteiiieeievebebevebeteeeeeeeesenseenee deenenenenrnenennnenennnne 215
Data Elemgnt: DE_ MUTCDCOE .........cuviiiiieeeieeie e ettt e e e e e eeiiteee e e e e e e sennnneeeeaessssnrnnee e e s e e s e e e e e e 215
Data Elemgnt: DE_NMEA _MSGTYPE ....uuuuuuiuiiiiiiiiinintee s enuuiuiututntnunsnrstnsarsennssssnsnssrnssssrnssrsssssssssdrrnrnrnmnmnmnmnmmmmmmmnne 217
Data Elemgnt: DE_NMEA _Payload ... e eeeeeee e e e e semeee e e 217
Data Elemgnt: DE_NMEA _REVISION ....cueiiiii e e eeee e e e seeeee e e 217
Data Elemgnt: DE_NOAEALNDULE...........oeiiii e e e ee e e e e semee e e 219
Data Elemgnt: DE_NTCIPVENICIECIASS, ... 5 eur . uueiuiiiiiiiiiiiiiiiiiiietiiuiatetatatatararsrsrerarsretssersssrsrsssrsssdhrsrsrsrnrsrsrersrsrnrnne 220
Data Element: DE_ODJECtCOUNL..........i8h ittt e 221
Data Elemgnt: DE_ObstacleDirection\...).........coo e eeeee e e e 221
Data Elemgnt: DE_ODbStacleDiStanCe: ...........ccoiiiuiiiiiiiee et e e ee e e e e srnnee e e 221
Data Elemgnt: DE_OffSE B0t oo oiiiiiiie e e i ettt e e e e e ettt e e e e e e s sinree e e e e e s s senrnreeeeaassssnnrnneeedresenssirrereeeeeeeenaans 222
Data Elemgnt: DE_OffSet BA Mt o ottt e e e e e e e e e e e s e snnrnnee e e s e e s e e e 222
Data Elemgnt: DE_OffSEL B TZ......ccoi ittt e e e e e ernree e e e e e s s snnrnnee e e e s e e e e e 222
Data Elemgnt: DE_OffS@INB 13, e e e e e e srnre e e e e e e e s ssnrnne e e e s e e s e e e e 222
Data Elemgnt: DE_QOffSet B4 ... . o it e e e e enneee e e e e e smemee e e 223
Data Elemgnt: DE<OFfSET B1B.......coiiiiiiiieiiie et ee et e st s e e e eneee e smee e e e e e s e s 223
Data Element: DE_PayloadData..............coooiiiiiiiiiiiiiiiicie e e 223
Data Element.DE_Payload..............coooiiiiiiiiiiii e 223
Data Element—-BE—RedestrianBieyeleBetect——rrrrrrrrreereeeeeeeeeeeeeee e, 224
Data Element: DE_PoOSItioNCONFIAENCE. .....oooi ittt e e e e e e e e e e e e e e e annes 224

Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element
Data Element

L oy 1 PSSP USPRRRR 226
: DE_ProbeSegmentNUMDET ...........ooo et a e a e 227
B e 1] IS T=T Yo ) SRR 228
B D | (o 8T (=T | | 1T o oSSRt 229
B | Y=Y o o TS T= 1Y o= PP SRPRPRNt 232
B B ST {4 e 1[0 VoY o] o] =TI o PR 233
P DE_ReStrCONCIASSID ...ttt e e e e e e e e e e e e e e ennneeeeeee s 234
: DE_ROAAREGUIALOND .....cooiiiiiii ettt e e 234
P DE_ROAASEGMENTID ...t a e 235
: DE_ROAAWaYCIOWNANGIE ......cooiiiiii ittt ettt ettt e e e st e e e st e e e e anbeeeeens 235
TDE_RTCM_ID .ttt ettt e e ettt e e et e e e st et e e e saba e e e e sntaeaeeantaeeeeanseeeeeanteeeeeannaeaeanns 235
o L S OV I = 1Y [ T- Lo PSPPSR 236
T DE_RTCM_REVISION ....eeiiiiiiiiie ittt et e ettt e e sttt e e e sttt e e e sbe e e e e anbeeeesanbeeeessnbeeeesanneeaeann 236
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7.128
7.129
7.130
7.131
7.132
7.133
7.134
7.135
7.136
7.137
7.138
7.139
7.140
7.141
7.142
7.143
7.144
7.145
7.146
7.147
7.148
7.149
7.150
7.151
7.152
7.153
7.154
7.155
7.156
7.157
7.158
7.159
7.160
7.161
7.162
7.163
7.164
7.165
7.166
7.167
7.168
7.169
7.170
7.171
7.172
7.173
7.174
7.175
7.176
7.477
7.178
7.179
7.180
7.181

8.

8.1
8.2
8.3
8.4

Data Element: DE_SCale B2 ...ttt e e et e e e e e e s et e e e e e e e ee s tabeeeeaeeaeaearaaeaaaaeeaaannn 238
Data Element: DE_SegmeEntAIIDULE ........ooiii i e e e e s e e e e e e e saraareeaeeeeannnes 238
Data Element: DE_SignalControlSTate. .........coiiiiiiiiieeie et e e e e e s e e s earaar e e e e e e e e aanes 240
Data Element: DE_SIignalGroupPID ..........oeiiiiiiiiiiieieeee ettt e e e e e e et e e e e e e e s s s b e beeeeaeseesnnsbaaeeeaeeeaaannes 240
Data Element: DE_SIigNalREGSCNEME......cooii it e e e e e e e e e st e e e e e e e e seabeaeeeaeeeeaannes 241
Data Element: DE_SIgNalSTate .......coocuuiiiiiie ettt e e e e e e e e e e e s e e e e e e e e e aarraraaaaeeaaaane 242
Data Element: DE_SIGNPTOIIY .......eiiiiiiiee ettt ettt et e e sb bt e e sbbe e e e anne e s 244
Data Element: DE_SIr@NINUSE ......coo ittt et e e e e e e et e e e e e e e e e e e ntneeeeeeaeeeaannenneeeaaaeaaannes 244
Data Element: DE_SPEEAAAVICE ... ....ueiiiiiiie ettt e e e e e e ettt ee e e e e e e e neeeeeeeeaeeeaannenneaeaaeeaaannns 245
Data Element: DE_SpPeedCONfIdENCE .......oooi ittt e e e e e e e e e e e e e s eeeeaeeeaaannes 245
Data Element: DE_SpeedLimitTyPe . .......eoiiiiiiiiiiiiei ettt e e e e et e e e e e e e e et e e e e e e e e e e nneneeeeaaeeaaannns 246
Data Element: DE_SPEEA ........oooiiiiiiiiiiie ettt e e oottt e e e e e e et ae e e e e e e e e e e reeeeeaaeeeaaanneneeeeaaeeaaannn 247
Data Element: DE_StabilityControlStatus ..........c..uuiiiiiii i e e e e e e e e e e e e e e e aaaes 247
Data Elemgnmt DE —Statiom D i e 248
Data Elemgnt: DE_SteeringWheelAngleConfidence ..........ccccceeeveeiiieciiieeeecec e i, 248

Data Elemgnt: DE_SteeringWheelAngleRateOfChange..........cccccooveciiiieeeeeeeeccceeee 0T 250
Data Elemgnt: DE_SteeringWheelANgle...........cccuvvieiiee i oo e e 250
Data Elemgnt: DE_ SUNSENSOr........uuuiiiiiiiiiiiitbvevababababebeberssssssssssssssssssssdsfenssssssssssdhrsserernrersrersrsrnrenes 251
Data Elemgnt: DE_TemporaryID ..o 0 e s 252

Data Elemgnt: DE_TerminationDistance............cccooooeeieiiiiiiiinieiie i o, 253
Data Elemgnt: DE_TerminationTime.........cccoooiiiiiiiiiiieieiiieeeee st e s 253
Data Elemgnt: DE_ThrottleConfidencCe ..........coooiiiiiiii et e e e, 254

Data Elemgnt: DE_ThrottlePoOSItiON.............uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiieaneemensnrnrnrnrsrerersrsssrsrsssrsssdhrsrsrsrsrsrsrersrsrn.... 255
Data Elemgnt: DE_TIimeConfidence .........cccccoovviiiieeeeeeciicie e e e, 255
Data Elemgnt: DE_TimelntervalConfidence...........cccccveeiiiiiiiec e S e, 258
Data Elemgnt: DE_TIMEMAIK..........uuuuiuiiiiiiiiiiiiiiiiiiieiiiens e e eeetetetetstsesestsessssssssssssnssssssssse doensnsnsnsnsssnnnnnnnnnnes 258

Data Elemgnt: DE_TractionControlState...........cccuvvieieee i N e e 259
Data Elemgnt: DE_TransitStatus .........c.c.eeeeieeiiiiie s et ee e e e 260
Data Elemgnt: DE_TransmisSiONState........c.cooiiiiiieite M e ee e ee e esrnnee e e 261
Data Elemgnt: DE_TransmitINterval................uuueemtuneiiiiiiiiiiitiiiietetetararsrersrersrarsrersrsrsrsrsrsssrsssdhrsrsrsrnrsrsrererere.—.. 262

Data Elemgnt: DE_TravelerInfoTYPe ... e reeee e e e seeeee e e 262
Data Elemgnt: DE_UNIQUEMSG D .......uuuiii o iiiiiiiiiiiiiitititititiaiatatatatabebebsssbsbassbsssssssssssssssssss dhrssnrsrnrssssnssssrnrnnes 263
Data Elemgnt: DE_UPER _BIOD ........uuuii i e iiiiiiieiitiieiiiitiiititavatatatatatabsbabassssssssssssssssssssssssssss dhrssnsssnssssrsssssrnrnnes 264
Data Elemgnt: DE_URL _BaSE ..o i e e eeeeeee e e e eemeee e e, 264

Data Elemgnt: DE_URL_LiNK.........cc. ettt bababsbsvsbstssessssssssssssssssssssss dhrssssssnsssssasssssnrnnes 264
Data Elemgnt: DE_URL_ShOrt.... 4.t eouiiiiiiee it eecieie e e e ssnreeee e e e s s ssrnneeeeeassssnnnnnnee e e s e e ssrraeeea e e e e e 265
Data Elemgnt: DE_VehiCleHeIGRE . ......... e eeeeesensnenee deeeenestnenesenenenennnees 265
Data Elemgnt: DE_VehiCleLeNGN...........uue e eteeeeeeeeeessenee deenenenensnensnenenennnnes 266

Data Elemgnt: DE_VEICIBIMESS ...........ovviiiiiiiiiiieeee et eeeeee e ee e e e ssrnne e e 266
Data Elemgnt: DE_VehicleRequestStatus ...........ccoeeveiiiiiiiiiiii e e 267
Data Element: DE_VehicleStatusDeviceTypeTag ........ccceeeivieeiiriiiieiiiieie e e, 268
Data Elemegnt: DE<MENICIETYPE ... ..oiiiiiiiiiiie e e 270

Data Element: DE_VehicleWidth...........c.oooiii e 272
Data Element.DE_VelOCity ........coouiiiiiiiiiiiiie e e 272
Data Elemenrt—bDEMerticalAcse atiepThreshold—————reeeee 272
Data Element: DE_VertiCalACCEIEIratioN........ .o i e e e e e e e e e e e e e e e annes 273
Data Element: DE_VINSIING, ...uuuuuiuiiiiiiiiiiiiiiiiiit it aa e e ta e e st s s s tststs s ss s ts s ss s ssss s ss s sssnsnsssnnnsnnnnnnns 274
Data Element: DE_WaitONSTOPINE. ........uuiiiii ittt e e e e s e e e e e e e st ate e e e e e e s e snsraaeeeaeeeeaannes 275
Data Element: DE_WIPEIRALE..........uuu ittt e e st s et sts s ts s ts s tsss s tnsssnsssssnsnsnsnsnsnnnnnnns 275
Data Element: DE_WiIperStatUSFIONT.........ooiiiiiiiiiie e e e e e e e s e e e e e eaaeeeeaanes 276
Data Element: DE_WIPErSTatUSREAN ........cooii oot e e e et e e e e e e e aeeeaaeeeeaanes 277
Data Element: DE_YawWRAtE€CONTIAENCE ........coooeiiiiiiiie ettt e e e e e e e e e e e senrrareeaaeeeeanaes 278
Data Element: DE_YaWRALE ......oooo it e ettt e e e e e e et e e e e e e e e e e e eneeaaeeeaaannes 280
Data Element: DE_ZONELENGIN ...ttt et e e 280
EXTERNAL DATA ENTRIES ...ttt ettt sttt e ettt e e s st e e e s st e e e sassa e e e ssseeeesnssaeeesnnsneeeannneeens 281
Data Element: DE_AltitudeConfidence EU [EU] ... .o e e e 281
Data Element: DE_AltitudeValue _EU [EU] ...t e e e e e e e s e e e e e e e e annes 281
Data Element: DE_ANGIE _JPN [JPN] .. .. ittt te s ta st ets s tststs s s tsssestssssssnsnsssnsnnnnnnnnns 282

Data Element: DE_DaAy JPN [UPN] ... . iiiiiiiiiiiiiiiiiiieteieeateteeeetetatetetees s tsestsests s esssssessssssssssssssssnsnsssnsnsnsnsnnns 282
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8.5

8.6

8.7

8.8

8.9

8.10
8.11
8.12
8.13
8.14
8.15
8.16
8.17
8.18
8.19
8.20
8.21
8.22
8.23
8.24
8.25
8.26
8.27
8.28
8.29
8.30
8.31
8.32
8.33
8.34
8.35
8.36
8.37
8.38
8.39
8.40
8.41
8.42
8.43
8.44
8.45
8.46
8.47
8.48
8.49
8.50
8.51
8.52
8.53
8.54
8.55
8.56
8.57
8.58
8.59
8.60
8.61
8.62
8.63
8.64

Data Element: DE_DayOfWeek JPN [JPN] ...ttt ettt e e e e e s e e e e e s sennraneeeaaeeeeannes 282
Data Element: DE_Degreeslat JPN [UPN] ... ... it baeaeaeeteeeeeesestssstsseesssssessnsnsssnsnsnsnsnnes 283
Data Element: DE_DegreesLong _JPN [UPN] ... iiiiiiiiiieieteeieeieeeiaeeeseetaeete s eeesesesbsssseessssssssnsssssnsnsnsnsnnes 283
Data Element: DE_EIeVation _JPN [JPN] .....u et ete s etsts s tststseststssssnsnsssnsnsnsnsnnes 283
Data Element: DE_EMISSIONTYPE _EU [EU].....uuuuiiiiiiiiiii et e e eeteestntntsensnsssnsnsnsnnnnes 284
Data Element: DE_HOIAQY _JPN [UPN] .. ..uuiiiiiiiiiiiiiiiiiiiiitietetteeteteaeeaeataestetaesests s esss s es s essnsssssssssnsnsssnsnsnsnnnnns 284
Data Element: DE_HOUIr _JPN [P N] ... et e e e e et e e e e e e e e e e e e e e e e e e e aannenneeeaeeeaaannns 284
Data Element: DE_Incident Response Equipment [ITIS].... ... e e 285
Data Element: DE_ITIS TeXt [ITIS] ...t e e e e et e e e e e e e e e e e e e e e e e s nneneeaeaaeeaaannns 288
Data Element: DE_LatitudeDIMS [JPN] ..ottt e e et e e e e e e e e e e e e e e e e e nneneeeeaeeeaaannns 288
Data Element: DE_LoNGItUAEDMS [JPN] ...coii et e e e et e e e e e e e e e e e e e e e e e e nneneeeeaeeeaaannns 289
Data Element: DE_MaxTimetoChange [JPN] ... ... et e et e e e e e e e e e e e e e e annes 289
Data Element: DE MmTlmetoChange [IP N e ——————— 289
Data Elemertt: PN T e e 290
Data Elemgnt: DE_| MmutesAngIe 8L VI 18 N | R RPRTRPRR -0 | SRR 290
Data Elemgnt: DE_Month_JPN [JPN].......cooiiiiiiiiiieieeeee e e sieeee e e e, 290
Data Elemgnt: DE_MsgCount_ JPN [JPN]......coiiiiiiiiiiee e e oo e e 291
Data Elemgnt: DE_Responder Group Affected [ITIS] ..o bt 291
Data Elemgnt: DE_Second JPN [JPN].......c.ooiiieeeeeeeeeeeeeeeeeeeeeeeend 0 e 293
Data Elemgnt: DE_SecondsAngle JPN [JPN]......ccoooiiiiiiiie A 293
Data Elemgnt: DE_SummerTime_JPN [JPN] ...t e 293
Data Elemgnt: DE_TenthSecond_JPN [JPN] ... eeiiee e eeeeeeeeeeeeseeeee e e 293
Data Elemgnt: DE_TimeRemaining_JPN [JPN]......ccoiiiii e e e 294
Data Elemgnt: DE_Vehicle Groups Affected [ITIS]........coooviiee el i e, 294
Data Elemgnt: DE_Year JPN [JPN] .....uuuiiiiiiiiiiie 5 it iiaiiteieieieieveesvnteensnesssssssesse deentnenensnnnsnnnnnnnnnnes 296
Data Frameg: DF_Altitude_EU [EU].....coooiiiiiiiee e it seeee e sneee e s e 296
Data Framg: DF_ITIS-Codes_ And_Text [ITIS] .....uvvrriireeee e e e esrenee e 297
Data Frameg: DF_LatitudeDMS2 [JPN] ......oooiiiiiiie sl e e, 297
Data Framg: DF_LongitudeDMS2 [JPN] ....cocoiiiiiiieete o e esireee e e e e seinreeee e e e e e ssrnnee e e s e e e 297
Data Framg: DF_Node _LLdms_48b [JPN] ... e reeee e e e e, 298
Data Framg: DF_Node _LLdms_80b [JPN] ... .. i seeee e e e e e seeeee e e 298
Data Framg¢: DF_PerioritizationResponse EU [EU] ........oooiiiiiiiriiieeeeeeeieeeeeeee e e 298
Data Framg¢: DF_PerioritizationResponseList_ EU [EU] ... e 299
Data Fram¢: DF_REG_AdvisorySpeed.<Base [REGION] ... e 299
Data Fram¢: DF_REG_ComputedLane)Base [REGION]........ccoooiiiiiiiieiiieeeeeeee e 299
Data Fram¢: DF_REG_ConnectionManeuverAssist Base [REGION] ..........cooocvviieeeeeeeivcciiieec e 299
Data Framg: DF_REG_Generickane Base [REGION]...........cccccoeiiiiiiiiiieeee e e, 300
Data Framg: DF_REG_Intersection_Base [REGION]..........ccceeviiiiiiiiiiiieeeee e e, 300
Data Fram¢: DF_REG_IntersectionState_ Base [REGION] ..........ccoooiiiiieeeiiiiiiiieeeeee e e, 300
Data Framg: DF_REG AntersectionState EU [EU].........ooooiiiiiiiiiiiieeee e e, 300
Data Fram¢: DF_REG\ LkaneAttributes_Base [REGION] ... e 300
Data Fram¢: DF_REG” LaneDataAttribute_Base [REGION] ..o e 301
Data Fram¢: DESREG_LaneDataAttribute JPN [UPN] ... 301
Data Fram¢:DF_| REG _MapData_ Base EU NEW [EU] oo e 301
Data Frame+B REGION}——eeeeeeeeeeee e 301
Data Frame: DF REG MovementEvent Base [REGION] ... 301
Data Frame: DF_REG_MovementEvent_JPN [IPN] e 302
Data Frame: DF_REG_MovementState Base [REGION] ........cooiiiiiiiiiiiiece e e e 302
Data Frame: DF_REG_NodeAttribute_ Base [REGION] .........oooiiiiiiiiieeee e e e 302
Data Frame: DF_REG_NodeOffsetPoint_ Base [REGION]..........ccooiiiiiiiiiec e e e 303
Data Frame: DF_REG_NodeOffsetPoint JPN [JPN].......cccuiiiiiiii et e et e e e e e 303
Data Frame: DF_REG_Position3D_Base [REGION]........cccuuiiiiiiii ittt e e e e e e e searaneeeaa e e e 303
Data Frame: DF_REG_Position3D _EU [EU] ... ..ttt e e e e e e e ee e e e e e e e e nnnns 303
Data Frame: DF_REG_PoSItioN3D _JPN [JPN]....cueiiiiiieiii et e e e e e e e e e eeeeaaeeeeannns 304
Data Frame: DF_REG_RestrictionUserType _Base [REGION].......co i 304
Data Frame: DF_REG_RestrictionUserType EU [EUJ ... ... e e 304
Data Frame: DF_REG_RoadSegment Base [REGION] ... e 304
Data Frame: DF_REG_SignalControlZone _Base [REGION] .......coiiiiiiiiiii e 305
Data Frame: DF_REG_SPAT _Base [REGION]........ooii ittt e e e e e e e e s e e e e e e e e e e 305

Data Frame:

DF_Reg-ConnectionManeuverAssist EU [EU]........ccooiiiiiiiiiei et 305
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8.65 Data Frame: DF_SignalHeadLocation EU  NEW [EU]........ouiiiiiiiiieee ettt 305
8.66 Data Frame: DF_SignalHeadLocationList EU NEW [EU] .....ccooiiiiiiiiiiece e e 306
8.67 Data Frame: DF_TimeMark _JPN [UPN] ... ..uuuuiiiiiiiiiiiiiiiiiiiteeteieeteeaeetaeeeatetsbeeseetsteeessss s sssssnsssssssssnsnsssnsnsnsnnnnns 306
8.68 Data Frame: DF_VehicleToLanePosition_EU [EUL...........u e vevevneeveeeensnessnenesenennes 306
8.69 Data Frame: DF_VehicleToLanePositionList_ EU [EU]...........uuuuiiiiiiiiiiiiiieeieieieeeeevevevevsvnrseeenenenenenees 306
8.70 Data Element: ESS_ESSMObIIEFFICON [NTCIP] .....oooiiiiiiiie ettt e e e e e e e s e e e e e e e e e aanns 307
8.71 Data Element: ESS_EssPrecipRate_quantity [NTCIP] .. ... e e e 307
8.72 Data Element: ESS_EssPrecipSituation_code [NTCIP] ... ... e e e 307
8.73 Data Element: ESS_EssPrecipYesNO_code [NTCIP.... ... e e 309
8.74 Data Element: ESS_EssSolarRadiation_quantity [NTCIP] ..o 309
8.75 Data Element: EXT_ITIS _CoAES [ITIS] .. eutiiiiiiiiiiiiiiie ettt e e et e e e e e e e e e e e e e e e e e s nneneeeeaaeeeaannns 310
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1. SCOPE

This SAE Standard
intended to utilize th

specifies a message set, and its data frames-and data elements specifically for
e 5.9 GHz Dedicated Short Range Communications for Wireless Access in Vel

(DSRC/WAVE, refeenced in this document simply as “DSRC”), communications systems. Althou

Standard is focused
extent possible, to
communications tec

on DSRC, this message set, and its*data frames and data elements have be
blso be of potential use for applications that may be deployed in conjunction
nnologies. This Standard therefore specifies the definitive message structure ar

background information to allow readers to properly interpret the message definitions from the

application develope

1.1 Purpose

The purpose of thi
standardized messa
understanding how
interoperable DSRC

This second publish

r implementing the messages according to the DSRC Standards.

5 SAE Standard-is to support interoperability among DSRC applications th
ge set, andits~data frames and data elements. This Standard provides informa
to apply (the' various DSRC Standards, along with the message set specified
applications.

use by applications
icular Environments
gh the scope of this
en designed, to the
with other wireless
d provides sufficient
point of view of an

ough the use of a
tion that is useful in
herein, to produce

ded Practice.! This

implies that the data
J2735 be backward
published Standard.

ed-yersion of SAE J2735 is designated a 'Standard' rather than a 'Recommer

compatible with this revision. This revision adds content to and corrects er

ure revisions of SAE
rors in the previous
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3. TERMS AND DEFINITIONS

For the purposes of this standard, the following definitions, abbreviations and acronyms apply.

3.1 DEFINITIONS

For the purposes of this standard, the following definitions shall apply.

3.1.1  Actuated O
A type of traffic con
detector inputs. A s
actuated as well.

3.1.2  Application-

A data dictionary sp)
other message sets
application-specific g
3.1.3 Approach

All lanes of traffic mq
lane(s). In the contg

to an intersection o
approach”. In this

pedestrian lanes, parking lanes, barriers, and other“types of lane objects some of which cross th

vehicle travel.

3.1.4 Basic Encog

Rules laid out by thg
set standard uses D
3.1.5 BLOB

Binary Large OBjec
meaning is not visibl

eration

rol signal operation in which some or all signal phases are operated on)the ba
gnal without any actuation runs on either fixed time or time of day operation. A

Bpecific Data Dictionary

ecific to a particular implementation of an ITS application.c\ocal deployments
may often select a subset of the defined messagesimeeting their specific n
ata dictionary for that deployment.

ving towards an intersection or a midblock«ecation from one direction, including

xt of this standard an approach is an arbitrary collection of lanes used in the flow
a midblock location. An approach.is typically identified by its general flow,

standard an approach consists of ohe or more motor vehicle lanes of travel

ing Rules

ASN.1 standard fér encoding abstract information into a concrete data stream.
ER, a variant of BER for its encoding.

[, a term used in software to describe sequences of octets or bytes where an
e

5is of actuation, e.g.
sighal may be semi-

vhich use DSRC (or
eeds and create an

hny adjacent parking
of traffic proceeding
i.e. “the east-bound
as well as possible
e path of the motor

'he DSRC message

y inner encoding or

3.1.6 Byte Type Encoding

A type of information encoding where units of information are handled in modular increments of 8 bits.

3.1.7 Computed Lane

A computed lane is a lane drivable by motorized vehicle traffic which shares its path definition with another nearby lane at
the same intersection. It is one of several types of basic lanes defined in the message set. The computed lane allows
saving of message bytes used to express the geometric path of multiple lanes approaching an intersection from the same
direction.

3.1.8 Conflict Monitor

A device used to detect and respond to improper or conflicting signal indications and improper operating voltages in a
traffic controller assembly.
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3.1.9

Control Channel (CCH)

The radio channel of those defined in IEEE 802.11 used for exchange of management data and WAVE Short Messages.

3.1.10 Controller Assembly

A complete electrical device mounted in a cabinet for controlling the operation of a highway traffic signal.

3.1.11 Controller Unit

That part of a controller assembly that is devoted to the selection and timing of the display of signal indications.

3.1.12 Cycle

One complete sequs
3.1.13 Cycle Lengt

The duration of on
controllers.

3.1.14 Dark Mode
The lack of all sign

failures, ramp meter
the status of a non-

would indicate that tihe signage is missing (normally a flashing redstop would be indicated).

3.1.15 Data

Representations of
processing by huma

3.1.16 Data Conce

Any of a group of data dictionary structures\defined in this standard (e.g., data element, data element

property, value don
identified with explic

3.1.17 Data Consu

Any entity in the ITS

nce of signal indications.

=

a)

-

complete sequence of signal indications. The cycle lengthris-not general

al indications at a signalized location. (The dark mode is most commonly as
5, beacons, and some movable bridge signals.) Note‘that when the SPAT messal
Signalized 4-way stop type of intersection, if ansapproach is modeled as being

static or dynamic entities in a formalized manner suitable for communicatig
s or by machines.

Dt
ain, data frame, or message) referring to abstractions or things in the naturg
t boundaries and\umeaning and whose properties and behavior all follow the samg
mer

environment which consumes data from others.

y fixed at actuated

sociated with power
ge is used to convey
in the dark mode, it

n, interpretation, or

concept, entity type,
| world that can be
rules.

3.1.18 Data Dictio

Ly

An information technology for documenting, storing and retrieving the syntactical form (i.e., representational form) and
some usage semantics of data elements and other data concepts. The major message sets of ITS, of which DSRC is but
one, are kept and represented in a data dictionary.

3.1.19 Data Element
A syntactically formal representation of some single unit of information of interest (such as a fact, proposition, observation,

etc.) with a singular instance value at any point in time, about some entity of interest (e.g., a person, place, process,
property, object, concept, association, state, event). A data element is considered indivisible.
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3.1.20 Data Frame

(Formerly: Data Structure, which appears in the early ITS efforts, is now more commonly called a Data Frame. The
definition and meaning, which follows, remains the same.)

One of the constructs used to represent the contents of a Data Dictionary. From a computer science perspective, data
frames are viewed as logical groupings of other data frames and of data elements to describe "structures" or parts of
messages used in this and other standards. A data frame is a collection of two or more other data concepts in a known
ordering. These data concepts may be simple (data elements) or complex (data frames). A construct composed entirely
of an octet string is considered a data frame if the octet string represents two or more distinct data concepts.

3.1.21 Data Plane

The communication protocols defined to carry application and management data across the communifations medium.
3.1.22 Data Structyre

Any construct (inclufling data elements, data frames, and other data concepts) usedAQ.represent the contents of a data
dictionary.

3.1.23 Data Type

A classification of the collection of letters, digits, and/or symbols used to,encode values of a data element based upon the
operations that can pe performed on the data element. For example, real; integer, character string, Bpolean, bitstring, etc.

3.1.24 Dialog

A sequence of two [or more messages which are exchanged in a known sequence and format (typically of a request
followed by one or mjore replies), which are considered a bound transactional exchange between the parties.

3.1.25 Distinguished Encoding Rules

A variant of ASN BER encoding used by this standard.

3.1.26 Dual-Arrow Bignal Section

A type of signal sectlon designed to include both a yellow arrow and a green arrow.
3.1.27 Egress

In the context of thig standard an egress is a flow of vehicular or other types of traffic leaving an intersection on one or
more of the defined lapesof travel.

3.1.28 Encounter

In the context of this standard an encounter is an exchange of messages between two or more DSRC equipped devices
(OBUs or RSUs) lasting for a brief period of time.

3.1.29 Entity

Anything of interest (such as a person, place, process, property, object, concept, association, state, event, etc.) within a
given domain of discourse (in this case within the ITS domain of discourse).

3.1.30 Entity Type

An abstract type of structure defined in the ITS data register but no longer used. There are no entity types defined in this
standard.
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3.1.31 Flashing Mode

A mode of operation in which at least one traffic signal indication (but more typically all signal indication of the entire
signalized intersection) in each vehicular signal face of a highway traffic signal is turned on and off repetitively. Expressed
in the terminology of the SPAT message, this is reflected in the descriptions of signal states of the affected lanes (in that
movement) being set to red flashing.

3.1.32 Full-Actuated Operation

A type of traffic control signal operation in which all signal phases function on the basis of actuation.

3.1.33 Functional-Area Data Dictionary (FADD)

A data dictionary thg ng application areas

within the same fund

tis Intended to standardize data element syntax, and semantics, within and amd
tional area. This DSRC standard is a FADD.

3.1.34 Ingress

In the context of this intersection on one

or more of the defing

standard an egress is a flow of vehicular or other types of traffic.capproaching ar
d lanes of travel.

3.1.35 Intelligent Transportation Systems (ITS)
modern technology to transportation problems. Another appropriate meaning off the ITS acronym is

tion systems, which stressed that ITS systems will often integrate components gnd users from many
and private.

Systems that apply
integrated transportg
domains, both publig

3.1.36 Interoperabi

ity

The ability to share information between heterogeneous applications and systems.

3.1.37 Intersection

In the context of this
users may travel b
standard, and as sy
itself, and the local

standard an intersection is"a-hexus where two or more approaches meet and ve
btween the connecting |links. Typically this is a signalized intersection when
ch the modes of allewed travel are reflected in the signal phases, the geometi
regulatory environment. The messages of this standard convey some of thi

hicles and other type
considered by this
y of the intersection
5 information to the

traveling public. Specifically, the MAP message conveys the relevant the road geometry, while the SPAT message

conveys the current gignal indicatiento allow and control movement in the intersection.
Control Beacon

3.1.38 Intersection

A beacon used only gt arrintersection to control two or more directions of travel.

3.1.39 Interval

The part of a signal cycle during which signal indications are stable and do not change. In the SPAT message the current
timing value for the remaining interval time estimate as well as the anticipated interval for yellow change interval is
provided for each lane. Because signal interval times commonly change based on triggering events in many types of
signaling systems, the value provided in the SPAT message may represent a minimal value that is extended and updated
as the message is re-issued each time.

3.1.40 Interval Sequence

The order of appearance of signal indications during successive intervals of a signal cycle.
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3.141 ITIS

International Traveler Information Systems, the term commonly associated with the standard for incident phrases
developed by the SAE ATIS Committee in conjunction with ITE TMDD and other standards. This work contains a wide
variety of standard phrases to describe incidents and is expected to be used throughout the ITS industry. The codes
found there can be used for sorting and classifying types of incident events, as well as creating uniform human readable
phrases. In the capacity of classifying incident types, ITIS phrases are used in many areas. ITIS phrases can also be
freely mixed with text and used to describe many incidents.

3.1.42 Lane

In the context of this standard a lane is a portion of the transportation network (typically a section of roadway geometry)
which is being described (its paths and various attributes about it) or referred to. In the DSRC message set, the lane

object is widely usef:

types of lanes incl
barriers. When use
(in the MAP messa
or its approach is pr
3.1.43 Lane-Use C

A signal face displa
impending prohibitio

3.1.44 Link (RF)

A communications ¢
3.1.45 Link (Traffic
A segment of a roag
or a vehicle detector
of the word "link," su

3.1.46 Managemen

The collection of fu

y y y moio
ing pedestrian and bicycle walkways, trains and transit lanes, and certaint
in describing an intersection, a lane is defined for each possible path into‘and
e), and the current signal phase (and therefore the allowed movements)\then a
vided in the SPAT message.
bntrol Signal

ying signal indications to permit or prohibit the use of spegific lanes of a roadw|
n of such use.

hannel being used in support of application data transfer needs.

network; while highway links are generally separated by one data collection no
ch as those used in telecommunications, may also appear in the document.
t Plane

hctions performed (in) support of the communication system operation, but nof

passing application dlata.

3.1.47 Message

A well structured s¢

t of data elements and data frames that can be sent as a unit between devi

semantic meaning i

the>eontext of the applications about which this standard deals. Within Sectio|

vehicles, but other
pes of dividers and
t of the intersection
plicable to that lane

By or to indicate the

de (such as an RSU

station), local road links tend to bedimited by intersections with cross streets. Other common usages

directly involved in

es to convey some
h 5 of this standard,

each sub-section (e.g.;25.1) defines one message. The term "message type" has the same meaning

as "message” in this

standard.

3.1.48 Message Set

A collection of messages based on the ITS functional-area they pertain to. The collection of messages defined in Section
5 of this standard is a message set

3.1.49 Networking Services

The collection of management plane and data plane function at the network layer and transport layer, supporting WAVE

communications.
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3.1.50 Notification

An indication of an event of interest, sent to an application. Also a term used by lower layers inform upper layers an event
of interest in a protocol stack.

3.1.51 Offset (Phase)

Offset is the time lag for the cycle start of a coordinated signal. Quoting from the FHWA Signal Timing Manual, Chapter 6,
Section 6.1 Terminology. (Draft 3 version, development still underway): “The time relationship between coordinated
phases defined reference point and a defined master reference (master clock or sync pulse)." In other words, a local
signal controller setting that references the start of the green to a common clock so the beginning of green can be
coordinated along a roadway to speed motorist along at a designed speed.

3.1.52 On-Board URit

An On-Board Unit (PBU) is a vehicle mounted DSRC device used to transmit and receive a yaftiety pf message traffic to
and from other DSRC devices (other OBUs and RSUs). Among the message types and.applications supported by this
process are vehicle safety messages, a primary subject of this standard, used to exchangelinformatipn on each vehicle's
dynamic movementq for coordination and safety. An OBU contains a station (STA).

3.1.53 Pedestrian Change Interval

An interval during which the flashing UPRAISED HAND (symbolizing DONTWALK) signal indicatiop is displayed, often
also called the pedgstrian clearance time. During this interval the SPAT messages indicates a don/t walk state for that
pedestrian lane (alopg with an optional period of time remaining for this state).

3.1.54 Pedestrian Clearance Time

The minimum time provided for a pedestrian crossing in a crosswalk, after leaving the curb or shouldgr, to travel to the far
side of the traveled way or to a median. During this igterval the SPAT messages indicates a [Flashing Don't Walk
indication for that pgdestrian lane (along with an optionalkperiod of time remaining for this state). The duration for such
time intervals comed from MUTCD and is based on a‘rate of speed of 2 meters per second.

3.1.55 Pedestrian Phase

The time during whi¢h a walking figure or.wierd “WALK” is presented and the DON’T WALK is presenfed. The pedestrian
phase is also the time interval of the pedestrian walk interval and the pedestrian change interval comiined.

3.1.56 Pedestrian Walk Interval

An interval during which the \WALKING PERSON (symbolizing WALK) signal indication is displayed. When a verbal
message is provided at an’accessible pedestrian signal, the verbal message is “walk sign.” During this interval the SPAT
messages indicates [a walk’state for that pedestrian lane (along with an optional period of time remainjng for this state and
the subsequent pedgstfian clearance state).

3.1.57 Permissive Mode

A mode (left or right) of traffic control signal operation in which, when a CIRCULAR GREEN signal indication is displayed,
left and/or right turns are permitted to be made after yielding to pedestrians and/or oncoming traffic.

3.1.58 Preemption Control

The transfer of normal operation of a traffic control signal to a special control mode of operation.

3.1.59 Pretimed Operation

A type of traffic control signal operation in which none of the signal phases function on the basis of actuation. When such

a signal operation is reflected in the SPAT message, the time intervals given for various signal phases are fixed and do
not vary based on any form of actuation. Pretimed operation may be fixed or based on time of day schedules.
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3.1.60 Protected Mode

A mode (left or right) of traffic control signal operation in which left or right turns are permitted to be made when a left or
right GREEN ARROW signal indication is displayed.

3.1.61 Provider Service Context (PSC)

A field associated with a PSID containing supplementary information related to the service. The format of the PSC is PSID

dependent.

3.1.62 Provider Service Identifier (PSID)

A number that identifies a service provided by an application. PSID is defined in IEEE Std 1609.3.

3.1.63 Red Clearar
An optional interval {

3.1.64 Reference |

A reference lane is @ lane drivable by motorized vehicle traffic which also contains, @ detailed path d

geometry (a center |
provided path data n
one of several basic

3.1.65 Reference H

A reference point is
starting point for s
intersections, lane a
local reference point]

3.1.66 Roadside Unit

A RoadSide Unit (R
(OBUs). The RSU
"temporary" equipm
Some RSUs have th
nodes or the Interne

3.1.67 Semi-Actuated Operation

A type of traffic cont

Iansmits from a fixed.position on the roadside (which may in fact be a permaner

ce Interval
hat follows a yellow change interval and precedes the next conflicting green intery

ane

ne path and width) as well as basic attributes (such as the allowed maneuvers)
types of lanes defined in the message set.

oint

Libsequent orthogonal offset X, Y, Z values from that point. All roadway

nd curve descriptions, and other geometrical data that is encoded in this standar
5 to index and offset the data that follows.

RSU) is a DSRC device used to transmit to, and receive from, DSRC equipg
nt brought on-site for a period of time associated with an incident, road construc

e ability to transmit signals with greater power than OBUs and some may have
. An RSU contains a station (STA).

ol-signal operation in which at least one, but not all, signal phases function on the

al.

bfinition of the lane’s
about the lane. The

nay optionally be shared with another nearby lane (a “computed lane”) in the safne intersection. It is

h complete latitude — longitude — and vertical.point on the reference surface which is used as an initial

geometry, maps of
d uses a systems of

ed moving vehicles
t installation or from
tion, or other event).
connectivity to other

basis of actuation.

3.1.68 Service Cha
Secondary channels

3.1.69 Signal Head

nnel

(logical channels) used for application-specific information exchanges.

An assembly of one or more signal lamps. One or more signal heads may be used to provide complementary indications
to one of more approaches, which may cover multiple lanes. The definitive mapping to specific lanes can be determined
by examining the SPAT and MAP fragment messages.
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3.1.70 Signal Phase

The right-of-way, yellow change, and red clearance intervals in a cycle that are assigned to an independent traffic
movement, or combination of movements. Each of these cycles are reflected in the SPAT message for the lanes that are
part of the movement(s), along with its expected timing interval (which may be updated in signal systems that vary the
time interval based on actuation or other methods).

3.1.71 Signal Section

Two or more traffic control signals operating in signal coordination. Also called a signal system.

3.1.72 Signal Timing

The amount of time gllocated for the display of a signal indication, slang.
3.1.73 SPAT
In the context of this|standard, Signal Phase And Timing (SPAT), is a message type which describes the current state of a
signal system and its phases and relates this to the specific lanes (and therefore to\movements and approaches) in the
intersection. It is us¢d along with the MAP message to allow describing an interseetion and its current control state.

3.1.74 Split (Phase

In split phase operafions opposing turn lanes are coordinated at differing‘times. For example, the egst and west left turn
movements would get green arrows at different times.

3.1.75 Split (Signal

Signal split is a term having to do with coordinated signals!<Signal split pertains to time allocated to the coordinated road
vs. the cross streets

3.1.76 Stability Control
A system which opefates to prevent a car from sliding sideways under dynamic driving conditions.
3.1.77 Station

Any device that confains an IEEE*802.11 conformant medium access control (MAC) and physical laygr (PHY) interface to
the wireless medium. Both an-RSU and an OBU contain stations (STA).

3.1.78 Stop Line

The stop line is a defined location along the path of the lane type where users (vehicles) are presuméd to stop and come
to rest at the edge of the intersection. The stop line is used as the starting point to define the centerline path of a lane in
the messages (with sets of offset points defining the path of the lane proceeding away from the stop line). While stop
lines are normally considered for lanes describing motorized vehicle travel, they are also used on other forms of lanes
(such as pedestrian walkway lanes) to describe the initial point of the path.

3.1.79 Syntax

The structure of expressions in a language, and the rules governing the structure of a language.
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3.1.80 Transactions
Bi-directional data exchanges between devices (RSUs and OBUs).
3.1.81 Unavailable

In the context of this standard and in the context of a data concept definition, the term unavailable shall mean that the
value of this data concept could not be obtained for use in the message.

3.1.82 Value Domain

A well known range of values, or terminology, or enumeration that many be referenced as an abstract type the ITS data
register but no IongT used. There are very many value domains used in ITS standards.

3.1.83 Vehicle Typ
In the context of thig standard the vehicle type is a data element used to define overall gross size and mass of a vehicle,
Observe that this definition differs from the (multiple other) vehicle types defined elsewhere’in other sfandards used in the
ITS.
3.1.84 Walk Intervq|

An interval during which the WALKING PERSON (symbolizing WALK),'signal indication is displayed. When a verbal
message is provided at an accessible pedestrian signal, the verbal message is “walk sign.”

3.1.85 Warning Beacon

A beacon used only o supplement an appropriate warning orsregulatory sign or marker.
3.1.86 WAVE Devige

A device that contajns a WAVE-conformant medium access control (MAC) and physical layer (PHY) interface to the
wireless medium. (Yee IEEE 802.11 where it (s :also referred to as “Outside the Context of a BSS” pr OCB, where BSS
stands for “Basic Sefvice Set”)

3.1.87 WAVE Management Entity (WME)

The set of management functions,'as defined in IEEE Std 1609 documents, required to providg WAVE Networking
Services.

3.1.88 XML

A common method lof-exchanging messages made up of tags and values organized in a data stiucture and typically
transported over common Internet formats such as HTTP. XML has a growing number of supporters due to its ability to
be implemented in the types of heterogeneous systems often found in ITS deployments. It is possible to express and
exchange the DSRC message set using this method; XML schema definitions are provided in the latter clauses of the
standard.

3.1.89 Yellow Change Interval

The first interval following the green interval during which the yellow signal indication is displayed. In the SPAT message
the fixed duration of the yellow change interval is (optionally) provided for each active lane being described.
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3.2 ABBREVIATIONS AND ACRONYMS

The terms, abbreviations and acronyms cited below shall be a part of the terms of this standard (and of the other
companion volumes and guides) unless specifically cited otherwise.

AAMVA American Association of Motor Vehicle Administrators
ABS Anti-lock Braking System

ACM A La Carte Message

ASC Advanced Signal Controller

ASN Abstract SyntaxNotation revision Qne, Alsor ASN.1
ASTM Amagrican Society for Testing and Materials
ATIS Advanced Traveler Information Systems

ATMS Advanced Transportation Management Systems
BER Bas|c Encoding Rules

BLOB Bingry Large OBject

BSM Bas|c Safety Message

BSW Bling Spot Warning

CAN Confroller Area Network

CcCC Cooperative Cruise Control

CCH Control Channel

CER Canpnical Encoding Rules

CICAS-V Cooperative Intersection Collision Avoidance System — Violation
CLW Control Loss Warning

CRC Cyclic Redundancy Code

CSR Common Safety Request.Message

DE Data Element

DER Distjnguished Enceding Rules

DF Data Frame

DNPW Do Not Pass-Warning

DSRC Dedjcated Short Range Communications

DVIN Driver-Vehicle Interface Notifier

EEBL Emergency Electronic Brake Lights

EGUI Engineering Graphical User Interface

ESS Environmental Sensors Stations

EVA Emergency Vehicle Alert Message

FCW Forward Collision Warning

GES General Estimated System

GID Geographic Information Description

GMT Greenwich Mean Time

HMI Human Machine Interface
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HVPP
ICA
IEEE

PSC
PSID
PSN
PVD

Host Vehicle Path Prediction

Intersection Collision Alert Message

Institute of Electrical and Electronics Engineers
Incident Management or inter-modal
Intersection Movement Assist

Internet Protocol

Internet Protocol version 6

International Standards Organization

Institute of Transportation Engineers

International Traveler Information Systems
Lang¢ Change Warning

Logical Link Control

Location Referencing Message System
Least Significant Bit

Medium Access Control

Mag Data Message

Manjagement Information Base
Maj:mction Indicator Light (Check Engine Light )
Mo

Message

Significant Bit

Netyork Access Point

Natipnal Electronics Manufacturers Association

Natipnal Marine Electronics Association

Natipnal Transportation Communications for ITS Protocols
Networked Transport of RTCM via Internet Protocol
On-Board Equipment

On-Board Unit

Original Equipment Manufacturer

Overf-The=Air

ProbeBatatanagementMessage
Protocol Data Unit

Packed Encoding Rules

Path History

Physical Layer

Path Prediction

Provider Service Context

Provider Service Identifier

Probe Segment Number

Probe Vehicle Data Message
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RSA RoadSide Alert Message

RSU RoadSide Unit

RTCM Radio Technical Commission for Maritime Services or RTCM Corrections Message
RTK Real Time Kinematics

SAE SAE International

SAP Service Access Point

SC-104 Sub-Committee 104 of the RTCM

SCH Service Channel

SDH Sensor Data Handler

SDN Seryice Delivery Node

SDO Standards Developing Organizations or Standards Development Organization
SPAT Sigrjal Phase and Timing Message

SRM Sigrjal Request Message

SRS Safgty Restraint System

SSM Sigrjal Status Message

STA Statjon

TA Threat Arbitration

TC Tragtion Control or Target Classification
TCIP Transit Communications Interface Profiles
TCP Transmission Control Protocol

TCS Tragtion Control System

TIM Trayeler Information Message

TMDD Traffic Management Data Dictionary

UDP Usel Datagram Protocol

USDOT United States Department of Transportation
uTC Universal Coordinated Time

VIN Veh|cle Ident Number

VSC Veh|cle Safety Communications

VSC-2 Veh|cle ‘Safety Communications 2

V-V Vehtete=to=VYehictetatso V2

WAVE Wireless Access in Vehicular Environments
WME WAVE Management Entity

WMH Wireless Message Handler

WSM WAVE Short Message

WSMP WSM Protocol

XML eXtensible Markup Language
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4. THE USE OF DSRC MESSAGES IN APPLICATIONS

This section contains introductory material about this edition of SAE J2735, background information on the rationale for
the Standard, and an introduction to the messages and other data concepts, which follow in Sections 5-8.

4.1 Introduction to DSRC Goals and Objectives (Informative)

Public sector organizations throughout the world have identified the need to reduce fatalities and serious injuries that
result from vehicle crashes, as well as the need to reduce traffic congestion. The use of wireless and computer
technologies in vehicles, and on the roadway infrastructure, have been identified as promising areas to provide solutions

for these needs. Intelligent Transportation System (ITS) planning in many regions of the world has therefore become
focused on supporting applications that utilize a common platform to address three priorities:

1. Safety

2. Mobility
3. Commercial|(or Private)
Safety applications,

vehicles and roadw
interoperability is al

in particular, must be interoperable between vehicles from. different manufadturers and between
@y infrastructure within all the areas where the vehicle cis* likely to travel. This requirement for
50 relevant to contemplated mobility applications. This SAE Standard specifies messages, data

frames and data ele
This approach sup
maintaining interopg
these proprietary ap

The message set sp
other wireless comr
system (for example
protocol stack are d¢
In particular, the pro
“Outside the Contex
for Wireless Access

ments that allow interoperability at the application layer without the need to stan
ports innovation and product differentiation through the use of proprietary
rability by providing a standard message set that*can be universally generateg
blications.

ecified in this SAE Standard depends upen the lower layers of the DSRC protoco|
nunications systems) to deliver the mieéssages from applications at one end of
, in a vehicle) to the other end (for"example, in another vehicle). These lower

Hardize applications.
applications, while
and recognized by

stack (or potentially
the communication
layers of the DSRC

bfined and specified in standards*developed by other Standards Development Organizations (SDOs).

ocols at the lowest layers are . addressed by IEEE Std 802.11, , particularly in the|
of a BSS” or OCB and the miiddle layer protocols are covered in the IEEE 1609
in Vehicular Environments<(WAVE). The DSRC family of standards developed

are meant to opera

exchanged between| applications. A given SAE J2735 message is the payload of the next lower lay
"WSM data" field defined in IEEE 1609.3. The aggregate content of an over-the-air packet is determ
protocols in the stack.

The following subsegction provides an overview of the DSRC architecture and protocol stack.
describe examples ¢f how the message and data concepts specified in this Standard might be used
influenced the philogophy-of the message design. These messages are presented in Section 5. Th
design techniques described in this Standard have allowed for the construction of a dictionary of re

together in a harmohious fashion. This standard defines the content and st

g

I

b

sections referring to
Family of Standards
y the various SDOs
cture of messages
er protocol, e.g. the
ned jointly by all the

ubsequent annexes
which also strongly

particular message

jsable, relevant data

frames and data elements that support interoperability for currently envisioned applications and are also intended to
expedite the development of future messages. The standard data frames are presented in Section 6 of this Standard, and
the data elements are specified in Section 7. Data concepts reused from other areas of ITS work are presented in
Section 8.

4.2 DSRC Overview (Informative)

The Wireless Access for Vehicular Environment (WAVE) communications system is designed to enable vehicle-to-vehicle
and vehicle-to/from-infrastructure communications in order to provide a common platform to achieve the safety, mobility
and commercial priorities described in 4.1. Interoperability is a fundamental requirement of this common platform, and
WAVE is designed to provide the required interoperable wireless networking services for transportation. As well, the
WAVE system uniquely supports the high-availability, low-latency communications requirements of vehicle safety
applications, such as pre-crash collision mitigation, intersection collision avoidance and cooperative collision avoidance.
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The physical layer (PHY) and the medium access control (MAC) layer of the WAVE system are specified in IEEE
Standard 802.11™-2007, as amended (hereafter IEEE 802.11). The system generally supports a MAC and PHY for each
channel on which it operates, i.e., the control channel (CCH) and/or one or more service channels (SCHs). The range of
this system is generally considered to be line-of-sight distances of less than 1000 meters. The MAC and PHY protocols
have been modified to support usage by vehicles traveling at highway speeds.

The IEEE Standard 1609™ family of standards (hereafter IEEE 1609) provides enhancements to the IEEE 802.11
medium access control (MAC) that support WAVE safety, mobility and private applications in a multi-channel system by
specifying mechanisms for prioritized access, channel routing, channel coordination and data transmission.

The upper layers of the network stack, up to the application layer, are defined in IEEE 1609. There are two pathways
through the WAVE upper layers above the LLC layer: the Wave Short Message Protocol (WSMP) stack and the IPv6
stack. |IEEE 1609 describes networking services for applications running over either of these stacks, as well as describing
the operation of the s (WSM) and some
management messgges. Both the WSMP stack and the IPv6 stack may be used for communicatjons on SCHs. The
WSMP stack is genprally used for broadcast applications. The IPv6 stack is typically used withyUQP for the messages
defined in this standard.

IEEE 1609 defines s
system. These se
alteration and repla
procedures include

ecure message formats, and specifies how these secure messagéesyareé procesged within the WAVE
urity services are designed to protect messages from attack§ such as eavegdropping, spoofing,
ly, while respecting end users’ rights to privacy. The messages covered in [IEEE 1609 security
WAVE management messages and application messages;. but did not include vehicle-originating

safety messages in
any standard in Nov

4.3  Philosophy of

The wireless DSRC
used conservatively
Protocol (WSMP) is
acknowledged delivg
related information i

November 2009. Security services for vehicle-originating safety messages had

Message Design (Informative)

channels over which SAE J2735 messages(are communicated are finite resourg
in order to achieve good performance in, realistic traffic environments. The W
Hesigned to operate efficiently over DSRC, using short packets that are frequently

hcluding such things as ATIS information encoded in XML forms. WSMs also

transactions, and thg¢se can leave the control chanhel in order to use a service channel as needed, by

goal is to maximize
defining the messag

This dense encoding
1. The smalles|

2. Data Frame

3. The top leve

support for short broadcast.style messages. To that end, a dense encoding of i
bs of this Standard. Several of the design aspects of this encoding are discusse

uses a three-way approach:
| divisions of information content to be standardized are called Data Elements
5 are the fiext, more complex data structures to be standardized in this dense eng

| of complexity in the data structure standardization is called Messages

ember 2009, but are required for vehicle safety applications to be widely deployed.

ot been specified in

es, which should be
A\VE Short Message
broadcast in an un-

ry mode. Other protocols can be used over DSRC as well, for example to carry & variety of other ITS

support dialogs and
t the general design
formation is used in
below.

oding

The above data concepts are all described in both Abstract Syntax Notation revision One (ASN.1, referred to as ASN
hereafter) and in an XML schema syntax. This process follows the typical style used for message sets defined in ITS
standards by SAE and the other SDOs engaged in ITS development. Complete ASN modules and XSD schema sets of
the Standard are available for developers.
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4.4 Message Encoding (Normative)

The ASN specified by this Standard is then encoded for transport by the lower layers (the encoded stream of bytes
becomes the payload of that lower layer). The encoding style required to be used to conform with this Standard is the
DER variant of BER (the CER variant is not used). The Distinguished Encoding Rules are a specific subset of the Basic
Encoding Rules which were developed to allow one (and only one) encoding for any specific message content. The DER
style follows the normal byte-aligned Tag-Length-Value format of BER for ASN. Consult any textbook on ASN for further!
details.

In this standard amendment the above normative use of DER encoding is superseded in selected places where the
normative use of unaligned PER encoding (UPER) is now specified rather than DER encoding. In the production of ASN
and XML found in this standard there are OCTET STRING segments defined which are made up of inner content

constructed as outlifed In ASN comments Which are part of the definition. In such cases the OTE

encoded to match t
ASN. When the inn

ne described inner content and using the bit and byte numbering and packing
br content of an OCTET STRING refers to another data frame or data elemént fq

for its construction, {he definition of that element shall be used in the place it is referred to.(The res

portion of the OCTE
example, the MsgCa

5. MESSAGE SET]

This section defines
this standard are di
defined in this docu
document) and cont
and standards deve
and its component p

All text in this claus
presented in the foll
XML expression is p
Two (SAE Standarg
precedence.

The productions of

unt field in DF_ BSM_Blob shall conform to the definition of DE_MsgColnt."
S

the precise structure of the DSRC messages defined by this standard. The DS
Vided into messages, data frames, and data elements) Messages are made
ment (i.e. made up of entries that are either atomi€ or complex but which are
ent defined externally to this document. Such external content is reused from o
oped by other groups and SDOs. The contents of this standard (both at the com
arts) may be reused by other efforts elsewhere:

b is considered normative unless expréssly marked otherwise. Definitions for t
pbwing subclauses. The ASN.1 is presented in a section titled ASN.1 Representa
resented in a section titled XML ‘Representation which follows the translation rul

SAE J2630). Should the fwe sections conflict in some way, the ASN.1 e

ASN.1 which follow shall' be considered normative in nature. While the majo

CT STRING shall be
order as defined by
und in this standard
Lilting content of that

T STRING shall be conformant to the definition of the referenced data frame or ¢lata element. As an

RC data concepts in
p of content further
also defined in this
her functional areas
plete message level

Nis message set are
fion. The equivalent
b set cited in Clause
pression shall take

ity of the normative

content is reflected|in the actual syntax“of the ASN.1, some entries also have additional statefents in the ASN.1
comments which shall be considered(nermative as well. In addition, the textual commentary provided with each entry (in
sections marked "ude" and "remarks") may also provide additional normative restrictions on the prgper use of the entry
being described. The XML productions follow directly from the ASN.1 specifications and the same ryles shall be applied.
Users of this standafd seeking, to be in conformance with it shall follow the normative text outlined herg.

5.1 Message: MS{;_BasicSafetyMessage (BSM)

Use: The basic safely message (BSM) is used in a variety of applications 10 exchange safely data regarding vehicle
state. This message is broadcast frequently to surrounding vehicles with a variety of data content as required by safety
and other applications. Transmission rates are beyond the scope of this standard, but a rate 10 times per second is
typical. Part | data shall be included in every BSM. Part Il data are optional for a given BSM and are included as needed
according to policies that are beyond the scope of this standard. A BSM without Part Il content is also a valid message.
Refer to the Annex "Operation with the Basic Safety Message in Vehicles" for examples of how the Basic Safety Message
can be used.

" The DSRC committee has developed a (freely available) users guide to illustrate the proper use the messages, and

part of that guide provides additional data on the rules of encoding used in the message set.
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ASN.1 Representation:

BasicSafetyMessage ::= SEQUENCE ({
-- Part I
msglD DSRCmsglID,

-- Sent as a single octet blob
blobl BSMblob,

-- 1 byte

-- The blob consists of the following 38 packed bytes:

-- msgCnt MsgCount, -x- 1 byte
-- id —FPemporaryIb; #—4—bytes
-- secMark DSecond, -x- 2 bytes
-- pos PositionLocal3D,
-- lat Latitude, -x- 4 bytes
-- long Longitude, -x- 4 bytes
-—- elev Elevation, -x- 2 bytes
-—- accuracly PositionalAccuracy, -x- 4 bytes
-- motion Motion,
-- speed TransmissionAndSpeed, -x- 2 bytes
-- heading Heading, -x- 2 byte
-- angle SteeringWheelAngle -x- 1 bytes
-— accelSeft AccelerationSetdWay, -x- 7 bytes
-- control [ontrol,
-- brakes BrakeSystemStatus, -x- 2\bytes
-- basic VehicleBasic,
-- size VehicleSize, =x—- 3 bytes
-- Part II, |sent as required
-- Part II,
safetyExt VehicleSafetykExtension OPTIONAL,
status VehicleStatul OPTIONAL,

}

XML Representation:
<xs:element nam
<xs:complexType

-- # LOCRL_CONTENT

c="pbasicSafetyMessage" type="BasicSafetyMessage"/>
nmame="BasicSafetyMessage" >

<xXs:sequence>

<!-- Part I -->
<xs:element name="msgID" type="DSRCmsgID" />
<!--'1 byte

Sent as a single octet blob -->

<xs:element name="blobl" type="BSMblob" />

<!-- The blob consists of the following 38 packed bytes:
-—>

<!-- msgCnt MsgCount, -x- 1 byte

id TemporarylD, -x- 4 bytes

secMark DSecond, -x- 2 bytes

pos PositionLocal3D,

lat Latitude, -x- 4 Dbytes

long Longitude, -x- 4 bytes

elev Elevation, -x- 2 bytes

accuracy

PositionalAccuracy,

-x- 4 Dbytes
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urs="0"/>

essage"
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motion Motion,

speed TransmissionAndSpeed, -x- 2 bytes

heading Heading, -x- 2 byte

angle SteeringWheelAngle -x- 1 bytes

accelSet AccelerationSetdWay, -x- 7 bytes

control Control,

brakes BrakeSystemStatus, -x- 2 bytes

basic VehicleBasic,

size VehicleSize, -x- 3 bytes

Part II, sent as required

Part II, -->

<xs:element name="safetyExt" type="VehicleSafetyExtension" minOcc

<xs:element name="status" type="VehicleStatus" minOccurs="0"/>

<x s : el prent—rome="localBasicsafetMessagel—type=—"localBasicSafetsy
minOccurs="0"/>

</xs:sequpnce>

</xs:complexTyp

Remarks: This me

area (those data elgments which are always sent in each BSM) some data elements have been

defined octet blob td
lengths precede eag
content in the norm4
could conflict with fu

the national standardl).

5.2 Message: MS
Use: The Common
basic safety messa
applications it is act
basic safety messag
this standard.

Addition information
sections of the bas
without exception).

When a device rece|
position or heading {

ASN.1 Representat
CommonSafetyReq
msglD

>

enable concise encoding and conserve channel bandwidth.. dn the Part Il area,
h defined data element in the normal way. Any locally defified,content can be 4
| way. Developers of such local content should take steps-to avoid creating cor
ure revisions of the standard (such tags should be in the\local range of 128~255

~

5_CommonSafetyRequest (CSR)

Safety Request message provides a means by which a vehicle participating in
pe can unicast requests to other vehijcles for addition information which it reg
vely running. Responding vehicles will"(or may) add this information to the app
e when they broadcast it. Additional operational concepts are explained furthe

c safety message (Part | contains selected information that is always presen

ves a requestfor-a data element it does not understand or support, or from a
hat it may choese to ignore, then that request is simply ignored.

bsage is divided into two parts and uses the same BER-DER encoding system i each. In the Part |

encoded as a well-
BER-DER tags and
dded to the part two
tent with tags which
to avoid conflict with

the exchange of the
uires for the safety
ropriate place in the
I in other clauses of

(data elements and datal frames) can be requested by this message to be placed into the Part Il

t in every message

ehicle with a spatial

on:
lest = SEQUENCE {
DERCmsgID,

msgCnt
id

-— Note: Use
requests

MoaCount ODTTONAT
———J == 4

TemporaryID OPTIONAL,

s the same request as probe management
SEQUENCE (SIZE(1..32)) OF RequestedItem,

-- # LOCAL_CONTENT
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XML Representatio

n:

<xs:element name="commonSafetyRequest" type="CommonSafetyRequest"/>

<xs:complexType

name="CommonSafetyRequest" >

<Xs:sequence>

<xs:element name="msgID"
<xs:element name="msgCnt" type="MsgCount"
<xs:element name="id"

<!--'N

/>
minOccurs="0"/>
type="TemporaryID" minOccurs="0"/>
Uses the same request as probe management -->

type="DSRCmsgID"

ote:

<xs:element name="requests" >

<xSs

:complexType>

<xs:sequence minOccurs="1" maxOccurs="32">

/>

<xs:element name="request" type="RequestedItem"

</x

</xs:e

<xs:el
minOccurs="0"/>
</xs:sequ
</xs:complexTyp

5.3 Message: MS

Use: The Emerger
emergency vehicle

required. The mesg
phrase list to both ¢
Alert message appe
other useful data. N
priority of each (as W

ASN.1 Representat
EmergencyVehicl
msglD

id

rsaMsg

the DSRCmsgl

[SIEASA peA—r 3 ey

5 :complexType>
lement>
ement name="localCommonSafetyRequest" type="local:CommohSafe

Ence>
>

5_EmergencyVehicleAlert (EVA)

cy Vehicle Alert message is used to broadcast warning messages to surround
typically an incident responder of some type) is opetating in the vicinity and that
age itself is built on the original ATIS roadside alert message which in turn us
escribe the event and provide advice and recemmendation for travelers. The
nds to the message some additional data elements regarding the overall type of
ote that this message can be used by both private and public response vehicles,
ell as security certificates) is determined-in the application layer.

jon:

cAlert SEQUENCE {
DSRCmsglID,
TemporaryID OPTLONAL,
RoadSideAlert,

D inside this

-- data frame is set as per the

tyRequest"

ing vehicles that an
additional caution is
ps the common ITIS
Emergency Vehicle
vehicle involved and
and that the relative

-- RoadSideAlert. The CRC is
-- set to a value of zero.
responseType RespaeniseType OPTIONAL,
details EmergencyDetails OPTIONAL,
>~ Combines these 3 items:
=— SirenInUse,
—— LightbarInUse,
-—- MultiVehicleReponse,
mass VehicleMass OPTIONAL,
basicType VehicleType OPTIONAL,
-—- gross size and axle cnt
-- type of vehicle and agency when known
vehicleType ITIS.VehicleGroupAffected OPTIONAL,
responseEquip ITIS.IncidentResponseEquipment OPTIONAL,
responderType ITIS.ResponderGroupAffected OPTIONAL,
crc MsgCRC,

-- # LOCAL_CONTENT
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XML Representatio
<xs:element nam
<xs:complexType

<xSs:seque

n:

e="emergencyVehicleAlert" type="EmergencyVehicleAlert"/>
name="EmergencyVehicleAlert" >

nce>

/>
>

<xs:element name="msgID" type="DSRCmsgID" />

<xs:element name="id" type="TemporaryID" minOccurs="0"/>
<xs:element name="rsaMsg" type="RoadSideAlert" />

<!-- the DSRCmsgID inside this

data frame is set as per the

RoadSideAlert. The CRC is

set to a value of zero. -->

<xs:element name="responseType" type="ResponseType" minOccurs="0"
<xs:element name="details" type="EmergencyDetails" minOccurs="0"/
<!-- Cpmboin £h 3—-Eems—:

SirenIhUse,

LightbprInUse,

MultivVehicleReponse, -->

<xs:el

<xs:el

<l--g

type o

<xs:el

<xs:el
minOccurs="0"/>
<xs:el
minOccurs="0"/>
<xs:el

<xs:el
minOccurs="0"/>
</xs:sequ
</xs:complexTyp

Remarks: The Ten
element value is no
item will not be part
for the value for th

message shall be properly set for the value for the bytes enclosed in that message. In other words,

message shall be a
5.4 Message: MS

Use: This messag¢
identifies the interse

ement name="mass" type="VehicleMass" minOccurs="0"/5
ement name="basicType" type="VehicleType" minOccurs="0"/>

ross size and axle cnt

f vehicle and agency when known -->

cment name="vehicleType" type="itis:VehicleGtoupAffected" n
cement name="responseEquip" type="itis:IncidéntResponseEquipmn
cement name="responderType" type="itis:ReésponderGroupAffected
ement name="crc" type="MsgCRC" />

ement name="localEmergencyVehicleAZert" type="local:Emergend

Ence>
>

nporarylD data element shall be 'sent only if the vehicle wishes to identify itself
known or will not be sent (because its presence is marked OPTIONAL in the
of the message. The CRC value found as part of the Road Side Alert message
b bytes enclosed in that message, and the CRC value found as part of the
alid message within the Emergency Vehicle message.

5 _IntersectionCollisionAvoidance (ICA)

ction Heing reported on and the recent path and accelerations of the vehicle.

inOccurs="0"/>
ent"

yVehicleAlert"

to others. If a data
ASN) then that data
shall be properly set
Emergency Vehicle
the Road Side Alert

deals with’providing data from the vehicle to build intersection collision avoidance systems with. It

ASN.1 Representatjon:
IntersectionCollision = SEQUENCE {
msglD DSRCmsglD,
msgCnt MsgCount,
id TemporaryID,
secMark DSecond OPTIONAL,
path PathHistory,
-- a set of recent path histories
intersetionID IntersectionID,
-- the applicable Intersection, from the MAP-GID
-— the best applicable movement, from the MAP-GID
laneNumber LaneNumber,
—-— the best applicable Lane, from the MAP-SPAT-GID
-- zero sent if unknown
eventFlag EventFlags,

-- used to convey vehicle Panic Events,
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XML Representatio
<xs:element nam
<xs:complexType
<xXS:seque
<xs:el

<xs:el

<xs:el

<xs:el

<xs:el

Set to indicate "Intersection Violation"

-- # LOCAL_CONTENT

n:
e="intersectionCollision" type="IntersectionCollision"/>
name="IntersectionCollision" >

nce>

ement name="msgID" type="DSRCmsgID" />
ement name="msgCnt" type="MsgCount" />
ement name="id" type="TemporaryID" />

ement
ement

name="secMark" type="DSecond" minOccurs="0"/>
name="path" type="PathHistory" />

L

<!-- a

<xs:el

<!--t

the be

<xs:el

<!--t

Zero s

<xs:el

<!l--u

Set to

<xs:el
minOccurs="0"/>
</xs:sequ
</xs:complexTyp
55 Message: MS
Use: The MapDatd
primary use is to cd
content includes sugd
(used in curve safet
single MapData mes
message often invol

information (for example, the signal phase-and timing via the SPAT message) to events at specific

on the roadway.

ASN.1 Representat

MapData SEQ
msglD
msgSubID
msgIssueRevi

S of rE—parth—histories

ement name="intersetionID" type="IntersectionID"
he applicable Intersection, from the MAP-GID

st applicable movement, from the MAP-GID -->
ement name="laneNumber" type="LaneNumber" />

he best applicable Lane, from the MAP-SPAT-GID
ent if unknown -->

cment name="eventFlag" type="EventFlags"
sed to convey vehicle Panic Events,
indicate &quot;Intersection Violation&quot J-->

cement name="locallntersectionCollision" type="local:Intersed

T -

/>

/>

Ence>
>

5 _MapData (MAP)

message is used to convey many.types of geographic road information. At
nvey one or more intersection lane geometry maps within a single message.
h items as complex intersection descriptions, road segment descriptions, high s
messages), and segments of roadway (used in some safety and for platoon af
sage may convey descriptions of one or more geographic areas or intersections.
e defining the details of indexing systems that are in turn used by other messags

on:
UENCE {
DSRCmsgID2,
DSRCmsgSubID OPTIONAL,
siow™ MsgCount,

layerType

tionCollision"

the current time its
The map message
peed curve outlines
plications). A given
The contents of this
s to relate additional
jeographic locations

LaverTvpe OPTIONAL,

layerID
intersection

-- NOTE:
-- other map

LayerID OPTIONAL,
IntersectionGeometryList OPTIONAL,
-- All Intersection definitions

S

data will be added here as it is defined

(curve warnings, construction routes, etc.)

-- as an example of this:

roadSegments

dataParamete

restrictionL

RoadSegmentList OPTIONAL,

-- All roadway descriptions
rs DataParameters OPTIONAL,

-- Any meta data regarding the map contents
ist RestrictionClassList OPTIONAL,
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regional

crc

. -- # LOC
}

-—- Any restriction ID tables which have

-- established for these map entries

RegionalMapData OPTIONAL,

-- regional extensions

MsgCRC OPTIONAL,

—-— The crc may be provided by other layers

-- and when encoding in UPER is not to be used
AL CONTENT

5.6 Message: MSG_NMEA_Corrections (NMEA)

Use: The NMEA_Corrections message is used to encapsulate NMEA 183 style differential corrections for GPS radio

navigation signals Tdﬁned—bﬁhvw&ﬁmm—m—aemmmmm—
standard. Here, in the work of DSRC, these messages are "wrapped" for transport on the DSRC-m¢|

re-constructed back
systems to increase

into the final expected formats defined by the NMEA standard and used directly
the absolute and relative accuracy estimates produced.

ASN.1 Representatjon:

NMEA-Correctionf ::= SEQUENCE ({
msglD DSRCmsgID,
rev NMEA-Revision,

msg NM

the specific edition of the standard
that is being sent, normally 2.0
FA-MsgType,

the message and sub-message type, as
defined in the revision being used

-- NOTE as the message type is also in the payload,

wdCount IN

payload NM

TEGER (0..1023),
a count of bytes to follow
FA-Payload,

}

XML Representation:

<xs:element nam|
<xs:complexType
<xSs:seque
<xs:el

<xs:el

<!I--t

that 1

<xs:el

<!--t

c="nMEA-Correctiqns!” type="NMEA-Corrections"/>
name="NMEA-Corfections" >

hce>

cment name=!"msgID" type="DSRCmsgID" />

cment namex%rev" type="NMEA-Revision" />

he specifdic edition of the standard

s being~sent, normally 2.0 -->

cmends name="msg" type="NMEA-MsgType" />

he message and sub-message type, as

in its Protocol 0183
dia, and then can be
by GPS positioning

define

d"dn the revision being used

NOTE a
<xs:el
<xs

</x
</xs:e
<!-- a

s the message type is also in the payload, -->
ement name="wdCount" >
:simpleType>
<xs:restriction base="xs:unsignedShort">
<xs:maxInclusive value="1023"/>
</xs:restriction>
s:simpleType>
lement>
count of bytes to follow -->

<xs:element name="payload" type="NMEA-Payload" />
</xs:sequence>
</xs:complexType>
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5.7 Message: MSG_ProbeDataManagement (PDM)

Use: The ProbeDataManagement message is used to control the type of data collected and sent by OBUs to the local
RSU (also called a STA in some documents) . Taken at a defined snapshot event to define RSU coverage patterns such
as the moment an OBU joins or becomes associated with an RSU and can send probe data.

ASN.1 Representation:
ProbeDataManagement ::= SEQUENCE ({
msgID DSRCmsglID, -- This is a unique message
-- identifier, NOT related to
-- the PSID\PSC
sample Sample, —-— identifies vehicle
-- population affected

directions fregdtmgStice;

-- Applicable headings/directien$
term CHOICE [{

termtime TermTime, -- Terminate management process
-- based on Time-to-Live
termDistaphce TermDistance -- Terminate management ~process

-— based on DistanceAto-Live

b
snapshot CHO[LCE {

snapshotTime SnapshotTime, -- Collect snapshets based on tinfe
snapshotDistance SnapshotDistance -- Collect snapshots based on Digtance
bo
txInterval TxTime, -— Time Interval at which to send snapshots
cntTthreshold Count, —-— numbex™~0f thresholds that willl be changed

dataElements| SEQUENCE (SIZE(1..32)) OF
VehicleStatusRequest,
-—--a‘*data frame and its assoc thryesholds

XML Representation:
<xs:element namk="probeDataManagement" type="ProbeDataManagement"/>
<xs:complexType| name="ProbeDataMdnagement" >
<xs:sequepce>
<xs:elpment name="msgID" type="DSRCmsgID" />
<!-- This is a undgue message
identiffier, NOT related to
the PSED\PSC\~=>
<xs:elpment, name="sample" type="Sample" />
<!-- idenpi+fies vehicle
populajtfon affected -->
<xs:element name="directions" type="HeadingSlice" />
<!-- Applicable headings/directions -->
<xs:element name="term" >
<xs:complexType>
<xs:choice>
<xs:element name="termtime" type="TermTime" />
<!-- Terminate management process
based on Time-to-Live -->
<xs:element name="termDistance" type="TermDistance" />
<!-- Terminate management process
based on Distance-to-Live -->
</xs:choice>
</xs:complexType>
</xs:element>
<xs:element name="snapshot" >



https://saenorm.com/api/?name=a9c62f44fd24ea87be722866b4b0cd40

SAE INTERNATI

Page 35 of 402

<xs

</x
</xs:e
<xs:el
<!l-=-T
<xs:el
<!l--'n
<xs:el

ONAL J2735™ SEP2015

:complexType>

<xs:choice>
<xs:element name="snapshotTime" type="SnapshotTime" />
<!-- Collect snapshots based on time -->
<xs:element name="snapshotDistance" type="SnapshotDistanc
<!-- Collect snapshots based on Distance -->

</xs:choice>

s:complexType>

lement>

ement name="txInterval" type="TxTime" />

ime Interval at which to send snapshots -->
ement name="cntTthreshold" type="Count" />
umber of thresholds that will be changed -->

ma="Jd-+ T ]

mant ol

/>

a"

<Xs

</x

</xs:e
</xs:sequ
</xs:complexTyp

Remarks: The Prol
to control the types ¢

5.8 Message: MS

Use: The probe vehicle message frame is defined below. The probe vehicle message is used to ex

a vehicle with other

behaviors along a s¢gment of road. The exchanges of\this message as well as the event which cad

various elements de
has collected one o
point in time and sp4
range of time and sp

ASN.1 Representat
ProbeVehicleDat
msglD
segNum

probelID

:complexType>

xs:sequence minOccurs="1" maxOccurs="32">
<xs:element name="dataElement" type="VehicleStatusReguest
<!-- a data frame and its assoc thresholds -->

/Xs:sequence>

5 :complexType>

lement>

ence>

o>

eDataManagement message originates from the ATMS and its associated infras
f information reported back to meet the needs of the ATMS and private users of 1

5_ProbeVehicleData (PVD)

(typically RSU) DSRC readers to allow the collection of information about typic

fined in the messages are defined in Annex B of this standard. In typical use
more snapshots which it willlsend to a receiving RSU along with information (t
ce when the snapshot evént'occurred. Because any sequence of snapshots are

on:
sl

SEQUENCE {
DSRCms@glD, -— App ID value,
PropeSegmentNumber OPTIONAL,
a short term Ident wvalue

-- not used when ident is used
VehicleIdent OPTIONAL,

1 byte

/>

tructure and is used
he data.

change status about
blly vehicle traveling
sed the collection of
he reporting vehicle
he vector) about the
related within a limit

ace, some data compression may be used in the message to reduce redundant ipformation.

ident data for selected

startVector

vehicleType
cntSnapshots

snapshots

} -- Est

types of vehicles

the space and time of
transmission to the RSU
type of vehicle, 1 byte

FullPositionVector,

VehicleType,
Count OPTIONAL,
a count of how many snaphots
type entries will follow

OF Snapshot,

-- a seq of name-value pairs

-- along with the space and time
of the first measurement set

SEQUENCE (SIZE(1..32))

LOCAL CONTENT
size about 64 bytes plus snapshot sizes

(about 12 per)
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XML Representation:
<xs:element name="probeVehicleData" type=
<xs:complexType name="ProbeVehicleData" >
<xs:annotation>
<xs:documentation>
Est size about 64 bytes plus snapshot sizes
</xs:documentation>
</xs:annotation>
<xs:sequence>

"ProbeVehicleData"/>

(about 12 per)

<xs:element name="msgID" type="DSRCmsgID" />

<!-- App ID value, 1 byte -->

<xs:element name="segNum" type="ProbeSegmentNumber" minOccurs="0"/>
<!-- a short term Ident value

not uspd—whern—tdent—ics—used

<xs:elpment name="probeID" type="VehicleIdent" minOccurs="0"/>

dent data for selected
bf vehicles -->
cment name="startVector" type="FullPositionVector"
he space and time of
ission to the RSU -->
cment name="vehicleType" type="VehicleType"
ype of vehicle, 1 byte -->
ement name="cntSnapshots" type="Count"
count of how many snaphots
htries will follow -->
ement name="snapshots" >
:complexType>
xs:sequence minOccurs="1" maxOccuzs="32">
<xs:element name="snapshot" type="Snapshot" />
<!-- a seq of name-value patrs along with the space and {
nt set -->
/Xs:sequence>
s :complexType>

<!l-- 1
types
<xs:el
<!--t
transm
<xs:el
<!I--t
<xs:el
<!-- a
type e
<xs:el
<xs

/S

/>

minOdcurs="0"/>

ime of the
first measureme

</x

</xs:e

<xs:el
minOccurs="0"/>
</xs:sequ
</xs:complexTyp

Remarks: At the tin
information is gathe

lement>
ement name="localPregbeVehicleData" type="local:ProbeVehiclel

Ence>
>

he of writing additional probe vehicle messages are being developed that will all
ed and reported in a probe vehicle message. Builders are urged to consider the

ata"

bw control over what
e messages in their

development of products using.this message.

5.9 Message: MS{z_RoadSideAlert (RSA)

Use: This message+
LRMS profiles to describe the areas affected this message Ilkely applles to the receiver by the very fact that it is received.
In other words, it does not use LRMS. Typically transmitted over the Dedicated Short Range Communications (DSRC)
media in both WSM and XML forms, this message provides simple alerts to travelers (both in vehicle and with portable
devices). Typical example messages would be "bridge icing ahead" or "train coming" or "ambulances operating in the
area." The full range of ITIS phrases are supported here, but those dealing with mobile hazards, construction zones, and
roadside events are the ones most frequently expected to be found in use.

This message is for the alerting of roadway hazards; not for vehicle cooperative communications, mayday, or other safety
applications. It is generally presumed that each receiving device is aware of its own position and heading, but this is not a
requirement to receive and understand these messages. Nor is having a local base map.

The position section of the message gives a simple (and optional) vector for where the hazard is located (fixed or moving)
and can be used to filter some messages as being not applicable. Consider a "train approaching" message which
indicates the train is in fact traveling away from the receiver. The basic messages types themselves are represented in
the standard ITIS codes sent only in their integer representation formats. This ITIS list is national in scope, never
outdated (items can only be added), and in this use does not allow local additions. Refer to SAE J2540.1 for the complete
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code list. A priority level for the message is also sent, which may be matched to various other priorities in the cockpit to
determine the order and type of message presentation to minimize driver distraction. Message transmission priority is
typically handled in the IEEE 1609 standard layer in the application stack and is a function of the application type. A
duration field provides a gross level for the range (distance) of applicability for the message over distance. For example,
some messages are no longer meaningful to the traveler once the vehicle has moved a distance down the roadway link.

In many cases a complex event will also be explained in the other supporting ATIS messages (available on DSRC service
channels), and a linkage value is given in those cases when such data is available.

ASN.1 Representation:

RoadSideAlert ::= SEQUENCE {
msglD DSRCmsglID,
-- the message type.
msgCnt MsgCount,
typeEvent ITIS.ITIScodes,

-- a category and an item from that category
-— all ITS stds use the same types here

-- to explain the type of the

-- alert / danger / hazard involved

-- two bytes in length

description SEQUENCE (SIZE(1..8)) OF ITIS.ITIScodes OPTIQNAL,
-— up to eight ITIS code entries to further
-- describe the event, give advice, or any
—-— other ITIS codes

-— up to 16 bytes in length

priority Priority OPTIONAL,

-— the urgency of this message, acrtelative
-- degree of merit compared with-other

-- similar messages for this typé (not other
-- message being sent by the/Jdevice), nor a
-— priority of display urgency

-- one byte in length

heading HeadingSlice OPTIONALY
-- Applicable headingé/direction
extent Extent OPTIONAL,

-- the spatial distlance over which this

-- message applies and should be presented
-- to the driwer

-- one byte I length

positon FullPosit%onVector OPTIONAL,

-- a compact summary of the position,

-- head®ng, rate of speed, etc of the

-- _,event in question. Including stationary
——¥and wide area events.
furtherInfolIpcEtrtherInfoID OPTIONAL,

1ol £ o thaowxe o o oo Jdoo b
(= e e 3 = THTTY et CTCeTT

-- information data that may be available
-— in the normal ATIS incident description
-—- or other messages
-- 1~2 bytes in length

crc MsgCRC

}

XML Representation:
<xs:element name="roadSideAlert" type="RoadSideAlert"/>
<xs:complexType name="RoadSideAlert" >
<xs:sequence>
<xs:element name="msgID" type="DSRCmsgID" />
<!-- the message type. -->
<xs:element name="msgCnt" type="MsgCount" />
<xs:element name="typeEvent" >
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<xs:simpleType>
<xs:restriction base ="itis:ITIScodes"/>
</xs:simpleType>
</xs:element>
<!-- a category and an item from that category
all ITS stds use the same types here
to explain the type of the
alert / danger / hazard involved
two bytes in length -->
<xs:element name="description" minOccurs="0">
<xs:complexType>
<xs:sequence minOccurs="1" maxOccurs="8">
<xs:element name="description-item" >
S--S--rpetSre
<xs:restriction base ="itis:ITIScodes"/>
</xs:simpleType>
</xs:element>
<!-- up to eight ITIS code entries to further desOribe the event, give
advice, or any| other ITIS codes up to 16 bytes in length -->
/Xs:sequence>
</xp:complexType>
</xs:eflement>
<xs:elfpment name="priority" type="Priority" minOdgdurs="0"/>
<!-- the urgency of this message, a relative
degree| of merit compared with other
similafr messages for this type (not other
message being sent by the device) , nor @
priorifty of display urgency
one byte in length -->
<xs:elpment name="heading" type="HeadingSlice" minOccurs="0"/>

<!-- Abplicable headings/direction'&->
<xs:elfpment name="extent" type="ExXtent" minOccurs="0"/>
<!-- the spatial distance over*“which this

message applies and should belpresented
to the| driver
one byte in length -->
<xs:elpment name="positbn" type="FullPositionVector" minOccurs="0"/>
<!-- a| compact summagy)*of the position,
heading, rate of speged, etc of the
event fn questioninIncluding stationary
and wide area éwyents. -->
<xs:elpment name="furtherInfoID" type="FurtherInfoID" minOccurs="|0"/>
<!-- 3] 1link "0 any other incident
informptien/data that may be available
in the| rormal ATIS incident description
or other messages
1~2 bytes in length -->
<xs:element name="crc" type="MsgCRC" />
</xs:sequence>
</xs:complexType>

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_EmergencyVehicleAlert (EVA) <ASN> <xXML>. In addition, this item may be used by data structures in other ITS
standards.

Remarks: This message is also used a building block for other DSRC messages. When used in other public safety
messages, additional elements may be appended to form new message types.
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5.10 Message: MSG_RTCM_Corrections (RTCM)

Use: The RTCM_Corrections message is used to encapsulate RTCM differential corrections for GPS and other radio
navigation signals as defined by the RTCM (Radio Technical Commission For Maritime Services) special committee
number 104 in its various standards. Here, in the work of DSRC, these messages are "wrapped" for transport on the
DSRC media, and then can be re-constructed back into the final expected formats defined by the RTCM standard and

used directly by various positioning systems to increase the absolute and relative accuracy estimates produced.

ASN.1 Representation:

s ::= SEQUENCE ({

RCmsglID,
gCount,

RTCM-Correction
msglD DS
msgCnt Ms
rev RT

CM-Revision,

anchorPoint

The Specific edtfttonr of e standara
that is being sent

FullPositionVector OPTIONAL,

-- precise opserver position, if needed

-- precise a
rtcmHeader

-—- octets of]:

-- status

nt position and noise data
RTCMHeader,

GPSstatus

-- antOffsetls AntennaOffsetSet (x,y,z)

-- one or more RTCM messages

rtcmSets
-- # LOC

XML Representation:

<xs:element nam
<xs:complexType
<xXS:seque
<xs:el

<xs:el

<xs:el

<!--t

that 1

<xs:el

<!-- p

precis

<xs:el

<!-—- o

SEQUENCE (SIZE(1..5)) OF RTCMmsg,
AL CONTENT

c="rTCM-Corrections" types|RTCM-Corrections"/>
name="RTCM-Corrections! >

hce>

cment name="msgID" typée="DSRCmsgID" />

ement name="msgCnt", type="MsgCount" />

cment name="rev'witype="RTCM-Revision" />

he specific editiion of the standard

s being sent ‘=~>

ement namesfanchorPoint" type="FullPositionVector"
recise pb§&rver position, if needed

e ant_position and noise data -->

cments name="rtcmHeader" type="RTCMHeader" />
ctets” of:

status

GPSstatus

minOccun

S:"O"/>

antOff
one or
<xs:el

<XS

</x
</xs:e

sets AntennaOffsetSet (x, vy, 2z)

more RTCM messages -->

ement name="rtcmSets" >

:complexType>

<xs:sequence minOccurs="1" maxOccurs="5">
<xs:element name="rtcmSet" type="RTCMmsg" />

</xs:sequence>

s:complexType>

lement>

<xs:element name="localRTCM-Corrections" type="local:RTCM-Corrections"

minOccurs="0"/>
</xs:sequ

ence>

</xs:complexType>
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Remarks: Observe that the transport layer details (preamble, CRC, etc.) as outlined in RTCM standard 10403.1 version
3.0 clause four are not sent in this message. In a similar fashion, the same framing information found in clause 4.2 of the
RTCM standard 10402.3 (version 2.3) is not sent. These would be reconstituted after reception by a mobile device and
before sending the resultant message to any positioning device expecting messages in such a format, as outlined in the
RTCM recommendations found in clause four of each document. Also observe that the specific bit ordering of the
transport message level used in the final message varies between RTCM version 3.x and that of version 2.3.

5.11 Message: MSG_SignalPhaseAndTiming Message (SPAT)

Use: The Signal Phase and Timing (SPAT) message is used to convey the current status of one or more signalized
intersections. Along with the MSG_MapData message (which describes a full geometric layout of an intersection) the

receiver of this message can determine the state of the signal phasing and when the next expected phase will occur.

The SPAT message
what states are activ
will end latest). Th
approaches and con

The current signal
summary of any pen

ASN.1 Representat

SPAT SEQUEN|
msglD
msgSubID
name

intersection

-- If Priori

-- in the RegionalSPAT entry below

regional
. -— # LOC
}

5.12 Message: MS

Use: The Signal R¢
either a priority sign

Sends the current movement state of each active phase In the system as neede
e and values at what time a state has begun/does begin earliest, is expected-to-t
b state of inactive movements is not normally transmitted. Movements are
nections of ingress to egress lanes and by use of the SignalGrouplID in_the MapD

breemption and priority status values (when present or active)-are -also sent
ding priority or preemption events can be found in the Signal Status’'message.

on:

CE {

DSRCmsgID2,

DSRCmsgSubID OPTIONAL,

DescriptiveName OPTIONAL,

-- human readable name for this collection
-- to be used only in debug mode

IntersectionStatelist,
-- sets of SPAT data (onelper intersection)

tizationResponse data is_ required, it is found

Regional SPAT OPTIONAL,
AL CONTENT

-- regional extensions

5 SignalRequestMessage (SRM)

quest, Message is a message sent by a vehicle to the RSU in a signalized interg
Al request or a preemption signal request depending on the way the message

case, the vehicle id¢

speed, heading and

well as an anticipated time of service (a start time and end time).
previously decoding and examining the list of supported zones for that intersection (sent in the MAP messages).

d (such as values of
egin most likely and
mapped to specific
ata message

A more complete

ection. It is used for
lag is set. In either

ntlfles |tself (usmg |ts VIN or another method suppor‘ted by the Vehlcleldent da

a frame), its current
Vehicle Request) as

The specific request for service is typically based on

The

outcome of all of the pending requests to a signal can be found in the Signal Status Message ( SSM ), and may be
reflected in the SPAT message contents if successful.

ASN.1 Representat
SignalRequestMs
msglD
msgCnt

-- Request Data

request

ion:

g ::= SEQUENCE ({
DSRCmsglID,
MsgCount,

SignalRequest,

—-— the specific request to the intersection
-- contains IntersectionID, cancel flags,
-- requested action, optional lanes data
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timeOfService DTime OPTIONAL,
-— the time in the near future when service is
-- requested to start

endOfService DTime OPTIONAL,
-— the time in the near future when service is
-—- requested to end

transitStatus TransitStatus OPTIONAL,
-- additional information pertaining
-- to transit events

-- User Dat
vehicleVIN VehicleIdent OPTIONAL,
-- a set of unique strings to identify the requesting,wehlicle
vehicleData BSMblob,
-- current position data about the vehicle
status VehicleRequestStatus OPTIONAL,

-— current status data about the vehicle

XML Representation:
<xs:complexType| name="SignalRequestMsg" >
<xSs:sequehce>
<xs:elpment name="msgID" type="DSRCmggID" />
<xs:elfpment name="msgCnt" type="MsgCount" />

<!-- Request Data -->

<xs:elpment name="request" typés"SignalRequest" />

<!-- the specific request torthe intersection

contaipns IntersectionID, cancel flags,

requesfted action, OPTIONAL lanes data -->

<xs:elpment name="timeOfService" type="DTime" minOccurs="0"/>
<!-- the time in the(near future when service is

requesfted to starti(-#>

<xs:elpment name=“endOfService" type="DTime" minOccurs="0"/>
<!-- the time in-the near future when service is

requesfted tosend -->
<xs:elpment,name="transitStatus" type="TransitStatus" minOccurs="|0"/>
<!-- addifeidnal information pertaining
to trapsdt events

User Data -->

<xs:element name="vehicleVIN" type="Vehicleldent" minOccurs="0"/>

<!-- a set of unique strings to identify the requesting vehicle -->
<xs:element name="vehicleData" type="BSMblob" />

<!-- current position data about the vehicle -->

<xs:element name="status" type="VehicleRequestStatus" minOccurs="0"/>
<!-- current status data about the vehicle -->

</xs:sequence>
</xs:complexType>
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5.13 Message: MSG_SignalStatusMessage (SSM)

Use: The Signal Status Message is a message sent by an RSU in a signalized intersection. It is used to relate the
current status of the signal and any collection of pending or active preemption or priority events acknowledged by the
controller. The data contained in this message allow other users to determine their "ranking" for any request they have
made as well as see the currently active events. When there have been no recently received requests for service
messages, this message may not be sent. The outcome of all pending requests to a signal can be found in the Signal
Status Message, and the current event may also be reflected in the SPAT message contents if successful.

ASN.1 Representation:

SignalStatusMessage ::= SEQUENCE ({
msglD DSRCmsglID,
msgCnt MsgCountc,
id IntersectionID,

-- this provides a unique mapping to the

-- intersection map in question

-- which provides complete location

-- and approach/move/lane data

-- as well as zones for priority/preemption

status IntersectionStatusObject,
-- general status of the signal controller
priority SEQUENCE (SIZE(1..7)) OF SignalState OPTPIONAL,

-- all active priority state data

-- 1is found here

VehicleIdent OPTIONAL,

—-— vehicle that requested

-- the current priority

prempt SEQUENCE (SIZE(1..7)) OF SignalState OPTIONAL,
-- all active preemption state data

-- 1is found here

preemptCause| VehicleIdent OPTIONAL,

—-— vehicle that requested

-- the current preempt

transitStatus TransitStatus OPTIONAL,

-- additional information pertaining

-- to transiteevent, if that is the active event

priorityCaus

[

XML Representation:
<xs:complexType| name="S¥gnalStatusMessage" >
<xs:sequepce>
<xs:elpment name="msgID" type="DSRCmsgID" />

<xs:elpment name="msgCnt" type="MsgCount" />
<xs:element name="id" type="IntersectionID" />
<!-- this provides a unique mapping to the

intersection map in question
which provides complete location
and approach/move/lane data

as well as zones for priority/preemption -->

<xs:element name="status" type="IntersectionStatusObject" />
<!-- general status of the signal controller -->

<xs:element name="priority" minOccurs="0">

<xs:complexType>
<xs:sequence minOccurs="1" maxOccurs="7">
<xs:element name="priority-item" type="SignalState" />
<!-- all active priority state data is found here -->
</xs:sequence>
</xs:complexType>
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</xs:element>
<xs:element name="priorityCause" type="VehicleIdent" minOccurs="0"/>
<!-- vehicle that requested
the current priority -->
<xs:element name="prempt" minOccurs="0">

<xs:complexType>

<xs:sequence minOccurs="1" maxOccurs="7">
<xs:element name="prempt-item" type="SignalState" />
<!-- all active preemption state data is found here -->
</xs:sequence>

</xs:complexType>
</xs:element>
<xs:element name="preemptCause" type="VehicleIdent" minOccurs="0"/>
<!-- vehiele—thaot—reguested
the cufrent preempt -->
<xs:elpment name="transitStatus" type="TransitStatus" minOccurs="|0"/>
<!-- additional information pertaining
to trahsit event, if that is the active event -->

</xs:sequence>
</xs:complexTypE>

5.14 Message: MS

Use: The Traveler
the WSM stack to
limited text for local

further reduce the nymber of bytes to be sent. The expressed messages are active at a precise start

which can be specifi
or a system of sho

5_Travelerinformation Message (TIM)

nformation message is used to send various types of'messages (advisory and r
ehicles. It makes heavy use of the ITIS encoding{system to send well known
place names. The supported message types specify several sub-dialects of ITI

ed to a resolution of a minute. The affected local area can be expressed using ei
rt defined regions which is similar to the*way roadway geometry is defined i

messages.

ASN.1 Representatjon:

TravelerInformaltion = SEQUENCE {
msglD DSRCmsglD,
packetID UniqueMSGID OPIONAL,
urlB URL-Base OPTIONAL,
dataFrameCoupt Count OPTIONAL,
dataFrames SEQUENCE (SIZEWA..8)) OF SEQUENCE {

bad sign types) over
phrases, but allows
5 phrase patterns to
and duration period,
ther a radius system
h the map fragment

-- Part I} Frame,/ li€¢ader
frameType TravederInfoType, -- (enum, advisory or road sign)
msgld CHOICE {
furtherInfolID FurtherInfolD,
-— links to ATIS msg
roadSignID RoadSignID
-— an ID to other data
b
startYear DYear OPTIONAL,
-- Current year used if missing
startTime MinuteOfTheYear,
duratonTime MinutesDuration,
priority SignPrority,
-—- Part II, Applicable Regions of Use
commonAnchor Position3D OPTIONAL,
-- a shared anchorpoint
commonLaneWidth LaneWidth OPTIONAL,

a shared lane width
commonDirectionality DirectionOfUse OPTIONAL,
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-- a shared direction of use
regions SEQUENCE (SIZE(1..16)) OF ValidRegion,
-—- Part III, Content
content CHOICE {
advisory ITIS.ITIScodesAndText,
-- typical ITIS warnings
workZone WorkZone,
-- work zone signs and directions
genericSign GenericSignage,
-- MUTCD signs and directions
speedLimit SpeedLimit,
-- speed limits and cautions
i+—C rwin inl i+—c rwim
-- roadside avaiable services
-— other types may be added in future revisions
}, --# UNTAGGED
url URL-Short OPTIONAL -- May link to image or other confent
s
crc MsgCRC,
-—- # LOCRL_CONTENT

XML Representation:

<xs:element nam
<xs:complexType
<xs:seque
<xs:el

<xs:el

<xs:el

<xs:el

<xs:el

<xs

c="travelerInformation" type="TravelerInférmation"/>

name="TravelerInformation" >

hce>

ement name="msgID" type="DSRCmsgID¥ />

ement name="packetID" type="UnigueMSGID" minOccurs="0"/>
ement name="urlB" type="URL-Bage" minOccurs="0"/>

cment name="dataFrameCount" {¥pe="Count" minOccurs="0"/>
ement name="dataFrames" >

:complexType>
xs:sequence minOccurss®l" maxOccurs="8">
<xs:element nameF"dataFrame" >
<xs:complexType>
<xs:seguence>
<!l&=5‘Part I,
<xs:element name="frameType"
<'!-- (enum, advisory or road sign)
<xs:element name="msgId" >
<xs:complexType>
<xs:choice>
<xs:element name="furtherInfoID"

Frame header -->
type="TravelerInfoT]
-—>

type="

ypeu />

FurtherInfoID"

/>

minOccurs="0"/>

<!-- links to ATIS msg -->

<xs:element name="roadSignID" type="RoadSignID"

<!-- an ID to other data -->
</xs:choice>
</xs:complexType>
</xs:element>
<xs:element name="startYear" type="DYear"
<!-- Current year used if missing -->

<xs:element name="startTime" type="MinuteOfTheYear"
<xs:element name="duratonTime" type="MinutesDuration"

/

<xs:element name="priority" type="SignPrority"
<!-- Part II, Applicable Regions of Use -->

/>

minOccurs="0"/>

/>
/>
>

<xs:element name="commonAnchor" type="Position3D"

<!-- a shared anchorpoint -->
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minOccurs="0"/>

minOccurs="0"/>

</x

</xs:e

<xs:el

<xs:el
minOccurs="0"/>
</xs:sequ
</xs:complexTyp

5.15 Message: MS

Use: The verbose Vv

<xs:element name="commonLaneWidth" type="LaneWidth"

<!-- a shared lane width -->
<xs:element name="commonDirectionality" type="Di
<!-- a shared direction of use -->
<xs:element name="regions" >
<xs:complexType>
<xs:sequence minOccurs="1" maxOccurs="16">
<xs:element name="region" type="ValidRe
</xs:sequence>
</xs:complexType>

</xs:element>

| Powxt TTT la) ot

ot

rectionOfUse"

gion" />

e ++

<xs:choice

>
<xs:element name="advisory" type="itis:ITIScq
<!-- typical ITIS warnings -->
<xs:element name="workZone" type="WorkZene" /|
<!-- work zone signs and directiong.--—>
<xs:element name="genericSign" type~"GenericH
<!-- MUTCD signs and directions(ys>
<xs:element name="speedLimit" (type="SpeedLimi]
<!-- speed limits and cautions -->

<xs:element name="exitSermiCe" type="ExitServ
<!-- roadside avaiable ger¥ices
other types may be added'in future revisions
</xs:choice>
<xs:element name="url'Ditype="URL-Short" minOccy
<!-- May link to image or other content -->
</xs:sequence>
</xs:complexType>
</xs:element>
/xs:sequence>
5 :complexType>
lement>

ement name="crc" typeg="MsgCRC" />

ement name="localTravelerInformation" type="local:Travelerln
ence>

o>

5_BasicSafetyMessage_Verbose (VBSM)

ariant-of the basic safety message is defined here. This message is only used in

| contents of the mq

desAndText" />

>

ignage" />
t" />
ice" />

——>

rs="0"/>

formation"

cases when the part

ssage is expanded with BER tagging between each data element (no data blg

bs are used) and is

NEVER transmitted
development use on

over the air in the WSM format in a production environment.
ly. Refer to the MSG_BasicSafetyMessage for additional details.

ASN.1 Representation:

BasicSafetyMessageVerbose = SEQUENCE {
-—- Part I, sent at all times
msglD DSRCmsglD, -—- App ID value, 1 byte
msgCnt MsgCount, -- 1 byte
id TemporaryID, -— 4 bytes
secMark DSecond, -- 2 bytes
-- pos PositionLocal3D,
lat Latitude, -- 4 bytes
long Longitude, -- 4 Dbytes
elev Elevation, -- 2 bytes

It is intended for system testing and
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accuracy PositionalAccuracy, -- 4 bytes

-- motion Motion,

speed TransmissionAndSpeed, -- 2 bytes
heading Heading, -- 2 bytes
angle SteeringWheelAngle, -- 1 bytes
accelSet AccelerationSet4Way, -- 7 bytes
-- control Control,
brakes BrakeSystemStatus, -- 2 bytes
-- basic VehicleBasic,
size VehicleSize, -- 3 bytes
-- Part ITI, Eent as required
-- Part ITI,
safetyExt VehicleSafetyExtension OPTIONAL,
status VehicleStatus OPTIONAL,
.. -— 4 LOCRL CONTENT
}
XML Representation:
<xs:element namp="basicSafetyMessageVerbose" type="BasicSafietyMessageVerbosge"/>
<xs:complexType| name="BasicSafetyMessageVerbose" >
<xs:sequepce>
<!-- Pprt I, sent at all times -->
<xs:elpment name="msgID" type="DSRCmsgID"&}>
<!-- Abp ID value, 1 byte -->
<xs:elpment name="msgCnt" type="MsgCount" />
<!-- 1| byte -->
<xs:elpment name="id" type="Tempora¥yID" />
<!-- 4| bytes —-->
<xs:elpment name="secMark" type="DSecond" />
<!-- 2| bytes
pos PositionLocal3D, /~=>
<xs:elpment name="lat" typé="Latitude" />
<!-- 4| bytes -->
<xs:elpment name="lohg" type="Longitude" />
<!-- 4| bytes -->
<xs:elpment namesVelev" type="Elevation" />
<!-- 2| bytes -%>
<xs:elpment name="accuracy" type="PositionalAccuracy" />
<!-- 4| bytes
motion Motion, -->
<xs:elpm@nt name="speed" type="TransmissionAndSpeed" />
<!-- 2 bytes -->
<xs:element name="heading" type="Heading" />
<!-- 2 bytes -->
<xs:element name="angle" type="SteeringWheelAngle" />
<!-- 1 bytes -->
<xs:element name="accelSet" type="AccelerationSet4Way" />
<!-- 7 bytes
control Control, -->
<xs:element name="brakes" type="BrakeSystemStatus" />
<!-- 2 bytes
basic VehicleBasic, -->
<xs:element name="size" type="VehicleSize" />
<!-- 3 bytes

Part II, sent as required
Part II, -->
<xs:element name="safetyExt" type="VehicleSafetyExtension" minOccurs="0"/>
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<xs:element name="status" type="VehicleStatus" minOccurs="0"/>
<xs:element name="localBasicSafetyMessageVerbose"
type="1local:BasicSafetyMessageVerbose" minOccurs="0"/>
</xs:sequence>
</xs:complexType>

Remarks: This message is intended for testing and development uses only.
5.16 Message: MSG_UPER_Frame_USA (UPER)
Use: The UPER_Frame data frame is used to hold UPER encoded messages in a simple DER framework for use with

other DER message content. In this use the inner UPER encoded message is represented as a sequence of bytes (a
BLOB) using the normal UPER encoding complete with any trailing filler bits to complete the final byte. The contentID

identifies the contenfsandthe encoding of the msgBiob S0 thata sultable decoder can correctty decogled the contents.

ASN.1 Representatjon:
UPERframe = SEQUENCE {
msglD DSRCmsgID2,

-- id of this message
msgSubID DSRCmsgSubID OPTIONAL,

-- sub id of this message
timeStamp MinuteOfTheYear OPTIONAL,
contentID DSRCmsgID2,

-- id of message to follow
msgBlob UPER-Blob,

-- encoded message in UPER form

-—- rounded the next full DER byte

., o= LOCAL_CONTENT
crc MsgCRC OPTIONAL

-- The crc may be provided by other layers
}

6. DATA FRAMES

This section defines
defined by this stang
in others of the stan
up of entries that ar¢
externally to this do
other groups and S
may be reused by of

All text in this clause

the precise structure,of.the data frames defined by this standard. The DSR
ard is further divided.into specific messages, data frames, and elements as defin
dard. Typically these messages are made up of content further defined in this d
either atomic @r complex but which are also defined in this document) and mess
cument. Suchrexternal content is reused from other functional areas and stan
DOs. The contents of this standard (both at the complete message level and
her efforts €lsewhere.

2] |s considered normative unless expressly marked otherW|se Def|n|t|ons for t

presented in the foll

C message content
ed in this clause and
ocument (i.e., made
age content defined
dards developed by
ts component parts)

Nis message set are

ation. The equivalent

XML expression is presented in a sect|on tltled XML Representatlon wh|ch foIIows the translat|on rule set cited in Clause
Two (SAE Standard J2630). Should the two sections conflict in some way, the ASN.1 expression shall take precedence.

The productions of ASN.1 which follow shall be considered normative in nature. While the majority of the normative
content is reflected in the actual syntax of the ASN.1, some entries also have additional statements in the ASN.1
comments which shall be considered normative as well. In addition, the textual commentary provided with each entry (in
sections marked "use" and "remarks") may also provide additional normative restrictions on the proper use of the entry
being described. The XML productions follow directly from the ASN.1 specifications and the same rules shall be applied.
Users of this standard seeking to be in conformance with it shall follow the normative text outlined here.
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6.1 Data Element: DF_AccelerationSet4Way

Use: This data frame is a set of acceleration values in 3 orthogonal directions of the vehicle and with yaw rotation rates,
expressed as an octet set. The positive longitudinal axis is to the front of the vehicle. The positive lateral axis is to the
right side of the vehicle (facing forward). Positive yaw is to the right (clockwise). A positive vertical "z" axis is upward with
the zero point at the bottom of the vehicle's tires. The frame of references and axis of rotation used shall be accordance
with that defined in SAE J670, Issued 1976-07 and its successors. Note the definitions provided in Figure 1 (Tire Axis
System) and Figure 2 (Directional Control Axis Systems).

ASN.1 Representation:

AccelerationSet4Way ::= OCTET STRING (SIZE (7))
-- composed Tollowing:
-- SEQUENCE |{
== long celeration, -x- Along the Vehicle Longitudinal axils
== lat celeration, -x- Along the Vehicle Lateral axis
== vert rticalAcceleration, -x- Along the Vehicle Vertical |axis
== yaw wRate
=

XML Representation:
<xs:complexType| name="AccelerationSet4Way" >
<xs:simpleContent>
<xs:annotption>
<xs:dofumentation>
composed of the following:
SEQUENCE {

longg Acceleration, -x- Along the Vehicle Longitudinall axis
lat| Acceleration, -x—-<Along the Vehicle Lateral axig
verft VerticalAcceleration, -%>~"Along the Vehicle Vertical axils

vaw| YawRate
}
</xs:dpcumentation>
</xs:annofcation>
<xs:extenpgion base="AccelerationSetd4Way-string" >
<xs:atftribute name="EficodingType" use="required">
<xs:pimpleType>
<ks:restrictdiown’ base="xs:NMTOKEN">
<xs:enumévation value="base64Binary"/>
<[/xs:resgxiction>
</xs|:simpleType>
</xs:afttribute>
</xs:extehsieon>
</xs:simpleCpntent>
</xs:complexType>
<xs:simpleType name="AccelerationSet4Way-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="10"/>
</xs:restriction>
</xs:simpleType >

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF_VehicleStatus <ASN> <XML>, and

MSG MSG BasicSafetyMessage Verbose (VBSM) <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
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6.2

Data Frame: DF_AccelSteerYawRateConfidence

Use: A single byte long data frame combining multiple related bit fields into one byte.

ASN.1 Representation:

AccelSteerYawRateConfidence = SEQUENCE {
yawRate YawRateConfidence,
-- 3 bits
acceleration AccelerationConfidence,
-- 3 bits
steeringWheelAngle SteeringWheelAngleConfidence
-- 2 bits

}

XML Representatiolw:

<xs:complexType| name="AccelSteerYawRateConfidence" >
<xs:sequepce>
<xs:elfpment name="yawRate" type="YawRateConfidence" />
<!-- 3| bits -->
<xs:elpment name="acceleration" type="AccelerationConfiidence" />
<!-- 3| bits -->
<xs:elpment name="steeringWheelAngle" type="SteeringWheelAngleConf
<!-- 2| bits -->
</xs:sequpnce>
</xs:complexTypp>

Used By: This entry
<XML>. In addition,

6.3 Data Frame: [j

Use: The DF_Advig
from the message is
allows transmitting re

ASN.1 Representat
AdvisorySpeed

type

is used directly by one other data structure in this standard, a DF called DF_Cor]

/>

idence"

fidenceSet <ASN>

this item may be used by data structures inother ITS standards.
F_AdvisorySpeed

orySpeed data frame is used to convey a recommended traveling approach spe
suer to various travelers and véhicle types. Besides support for various eco-drivj
bcommended speeds for specialty vehicles such as transit buses.

on:

SEQUENCE {
NdvisorySpeedType,

speed

-— the typetof advisory which this is.
SpeedAdvioe. OPTIONAL,

See Rémarks under the SpeedAdvice entry for
comverting and transmitting a speed expressed
i MPH to units of 0.1 m/s

This element is optional ONLY when superceded

ed to an intersection
ng applications, this

L N £ 4

confidence

2 ul ul i £ <l 2
TIT ST T rToeogTrotoT S e T ottt

s Se= <+
RegionalAdvisorySpeed
SpeedConfidence OPTIONAL,

distance

class

-— A confidence value for the above speed

ZonelLength OPTIONAL,

-— Unit = 1 meter,

—-— The distance indicates the region for which the advised speed

is recommended,
-- along the connected egressing lane
RestrictionClassID OPTIONAL,

-— the vehicle types to which it applies
-- when absent, the AdvisorySpeed applies to
-- all motor vehicle types

it is specified upstream from the stop bar
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regional RegionalAdvisorySpeed OPTIONAL,

-- regional extensions

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_AdvisorySpeedList

<ASN> <>. In addition, this item may be used by data structures in other ITS standards.

6.4 Data Frame: DF_AdvisorySpeedList

Use: The AdvisorySpeedList data frame consists of a list of AdvisorySpeed entries.

ASN.1 Representation:

AdvisorySpeedLifpt

Used By: This entry

CHANGED <ASN> |<>.

:= SEQUENCE (SIzZE(l..16)) OF AdvisorySpeed

is used directly by one other data structure in this standard, a DF called DF_Mo
In addition, this item may be used by data structures in other ITS standards

6.5 Data Element] DF_AntennaOffsetSet

describes how far th
antenna being desc

Use: The DF_Ante]an

Z axis of the vehicle

AntennaOffsetSe

ASN.1 Representatjon:
o
IS

-- defined als:

-- SEQUENCE

{
-- antOffsetX

-- antOffsetlY

-- antOffset

— ]

N

aOffset Set data frame is a collection of three orthogonal offsét values expres
electrical center of an antenna is in each axis from a known*anchor point in unif
ibes is on a vehicle, the signed offset shall be from the €enter of the vehicle for X
SAE coordinate system: X is lengthwise and Y is lateral across the yehicle, forward and to the
unsigned Z is verticgl, taken from the bottom of the tires and the surface 'on which the vehicle is resti

::= OCTET STRING (SIZE(4))

INTEGER (-8191..8191)%

-— 14 bits in length

-— units of lcm f£2£om center

-- 8191 to be used for unavailable
INTEGER (-255.255),

-- 9 bits inm\length

-— units dfy1cm from center

-- 255 to.be used for unavailable
INTEGER (0. .511)

-- 9 bits in length

->Suhits of lcm from ground
=%/511 to be used for unavailable

ementEvent

5ed in 5 bytes which
s of 1cm. When the

and Y following the
right being positive,
g and normal to the

XML Representation:

<xs:complexType name="AntennaOffsetSet" >
<xs:simpleContent>
<xs:annotation>
<xs:documentation>

defined as:
SEQUENCE {
antOffsetX INTEGER (-8191..8191) ,
14 bits in length
units of lcm from center
8191 to be used for unavailable
antOffsetY INTEGER (-255..255) ,
9 bits in length
units of lcm from center
255 to be used for unavailable
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antOffsetZ INTEGER
9 bits in length
units of lcm from ground

511 to be used for unavailable

(0..511)

}

</xs:documentation>
</xs:annotation>
<xs:extension base="AntennaOffsetSet-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">

<xs:enumeration value="base64Binary"/>

</xs:restriction>

</xsp

oo

</xs:a
</xs:exte
</xs:simpleC
</xs:complexTyp
<xs:simpleType
<xs:restrict
<xs:lengt
</xs:restric
</xs:simpleType

6.6 Data Element:
Use: The Brake Sy

activity of the vehicl
value of one shall in

reserved at this tim¢ (and set to zero). The next five 2-bjt-fields indicate the status respectively o

system, the anti-lock

ASN.1 Representatjon:

BrakeSystemStatpjs ::= OCTET STRING (STZE(2))
-- Encoded wliith the packed contént of:
-- SEQUENCE |{
== wheelBriakes BrakeAppliedStatus,
== -x- )4 bits
== wheelBrpkesUnavailable BOOL

Lelyp

ttribute>

hsion>

bntent>

>
hame="AntennaOffsetSet-string">
ion base="xs:base6t4Binary">

h value="6"/>

tion>

>

DF_BrakeSystemStatus
stem Status data frame conveys a variety of information about the current brake
. Each of the first four bits indicates whethet’brakes are active for a given whe

Hicate an active brake. A fifth bit is set to one to indicate when this data is unavai

brake system, the stability control system, the brake boost system, and the auxil

~x- 1 bit (l=true)

and system control
el on the vehicle. A
able. The next bit is
f the traction control
ary brake system.

== spareBilt

- -x- 1 bit, set to zero
- traction TractionControlState,
== -x- 2 bits

== abs AntiLockBrakeStatus,
—— -x- 2 bits

== scs StabilityControlStatus,
== -x- 2 bits

== brakeBoost BrakeBoostApplied,

—— -x- 2 bits

== auxBrakes AuxiliaryBrakeStatus,
== -x- 2 bits
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XML Representation:
<xs:complexType name="BrakeSystemStatus" >
<xs:simpleContent>
<xs:annotation>
<xs:documentation>
Encoded with the packed content of:
SEQUENCE {
wheelBrakes BrakeAppliedStatus,
-x- 4 bits
wheelBrakesUnavailable BOOL
-x- 1 bit (1l=true)

spareBit

- X~ Set—¢ +

tragtion TractionControlState,
-x-| 2 bits

abs AntiLockBrakeStatus,
-x-| 2 bits

scs StabilityControlStatus,
-x-| 2 bits

brakeBoost BrakeBoostApplied,
-x-| 2 bits

auxBrakes AuxiliaryBrakeStatus,
-x-| 2 bits

</xs:dpcumentation>
</xs:annoftation>
<xs:extenpion base="BrakeSystemStatus-string" >
<xs:atftribute name="EncodingType" use="required">
<xs:pimpleType>
<ks:restriction base="xs:NMTQKEN">
<xs:enumeration value="base64Binary"/>
<[/xs:restriction>
</xslisimpleType>
</xs:aftribute>
</xs:extepsion>
</xs:simpleCpntent>
</xs:complexTypp>
<xs:simpleType hame="BrakeSystemStatus-string">
<xs:restrictfion base="xstbase64Binary">
<xs:length value="3"/>
</xs:restricftion>
</xs:simpleType| >

Used By: This entry is’directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF_VehicleStatus <ASN> <XML>, and

MSG MSG BasicSafetyMessage Verbose (VBSM) <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that when the state of a brake or system control changes it will not only be reflected in this data element,
but might also be reflected in a flag within the Event Flags data element, for example in Part Il of a Basic Safety Message.
However, the Event Flags data element is not required, so a safety system should not depend on its appearance in a
message.
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6.7 Data Element: DF_BSM_Blob
Use: This octet blob data object is used to convey a vehicle's position and motion and other critical data to be sent in the
BSM (the vehicles core state information) . This data frame is used in the Basic Safety Message (hence the name BSM
blob) as well as in other messages.

ASN.1 Representation:

BSMblob ::= OCTET STRING (SIZE (38))

-- made up of the following 38 packed bytes:

-- msgCnt MsgCount, -x- 1 byte
-- id TemporarylID, -x- 4 bytes
-- secMark DSecond, -x- 2 bytes
-- lat —fatitude; x=—4bytes
-- long Longitude, -x- 4 bytes
-- elev Elevation, -x- 2 bytes
-- accuracy PositionalAccuracy, -x- 4 bytes
-- speed TransmissionAndSpeed, -x- 2 bytes
-- heading Heading, -x- 2 byte
-- angle SteeringiWheelAngle -x- 1 byte
-- accelSet AccelerationSet4Way, -x- accel set (four“way) 7 bytes
-- brakes BrakeSystemStatus, -x- 2 bytes
-- size VehicleSize, -x- 3 bytes

XML Representation:
<xs:complexType| name="BSMblob" >
<xs:simpleContent>
<xs:annotption>
<xs:dofcumentation>
made up of the following 38 packed bytes:

msgcnt MsgCount, -x- 1 byte
id TemporaryID, -x— 4 bytes
secMark DSecond, -x- 2 bytes
lat Latitude, -x- 4 bytes
long Longitude, -x- 4 bytes
elel Elevation, -x- 2 bytes
acclracy PositionalAccuracy, -x- 4 Dbytes
spegd TrahsmissionAndSpeed, -x- 2 bytes
heading Heading, -x- 2 byte
anglle SteeringWheelAngle -x- 1 byte
accglSet AccelerationSet4dWay, -x- accel set (four way) 7| bytes
brakes BrakeSystemStatus, -x- 2 bytes
size VehicleSize, -x- 3 bytes

</xs:documentation>
</xs:annotation>
<xs:extension base="BSMblob-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:simpleType name="BSMblob-string">
<xs:restriction base="xs:base64Binary">
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<xs:length value="51"/>
</xs:restriction>

</xs:simpleType

>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

MSG

MSG_BasicSafetyMessage (BSM)

<ASN> <XML>, and

MSG

MSG _SignalRequestMessage (SRM)

<ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.

Remarks: The byte
(for example the Te
exactly 38 bytes in ¢

6.8 Data Frame: [
Use: The DF Bump
ASN.1 Representat

BumperHeights

frnt B

:l:= SEQUENCE {

order for packing shall follow the rules of ASN (MSB first). If a data element is

mporary ID value) then all bits of that value shall be set to zero. The resulting-a
ngth.

F_BumperHeights

br Heights data frame conveys the height of the front and rear bumper of the vehi

on:

umperHeightFront,

rear B

umperHeightRear

}

XML Representation:

<xs:complexType
<xs:seque
<xs:el

<xs:el
</xs:sequ
</xs:complexTyp

Used By: This entry
<XML>. In addition,

6.9 Data Frame: [

Use: The Circle dg
typically used to des
their current path.

name="BumperHeights" >

hce>

cment name="frnt" type="BumperHeightFront" />
ement name="rear" type="BumperHeightRear" />
ence>

> >

not to be transmitted
ata object is always

Cle.

icleStatus <ASN>

is used directly by oneother data structure in this standard, a DF called DF_Veh
this item may be used by data structures in other ITS standards.

F_Circle

ta frame. used to define a circle centered at a given point and extended to thé given radius.

cribedthe location of signs so that the receiving vehicle can determine if the sign

It is
applies to them and

ASN.1 Representation:

Circle ::= SEQUENCE {
center Position3D,
raduis CHOICE {
radiusSteps INTEGER (0..32767),
-- 1in unsigned values where
-- the LSB is in units of 2.5 cm
miles INTEGER (1..2000),
km INTEGER (1..5000)

}

-# UNTAGGED
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XML Representation:
<xs:complexType name="Circle" >
<xs:sequence>

<xs:element name="center" type="Position3D"

/>

<xs:choice >

<xs

:element name="radiusSteps" >
<xs:simpleType>
<xs:restriction base="xs:unsignedShort">
<xs:maxInclusive value="32767"/>
</xs:restriction>
</xs:simpleType>

</xs:element>

<!

hl 1o
WIreT

the
<XSs

</x
<XSs

</

</xs:c
</xs:sequ
</xs:complexTyp

Used By: This entry

<XML>. In addition,

Remarks: The valu
6.10 Data Frame: [j
Use:

(hence the name).
expressed as an X,

The DF_Conmpute@lane data frame is used to contain information needed to compute on

4 <l
TIT OO TgIIecr orocos

LSB is in units of 2.5 cm —-->
:element name="miles" >
xs:simpleType>
<xs:restriction base="xs:unsignedShort">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="2000"/>
</xs:restriction>
/xs:simpleType>
s:element>
:element name="km"
xs:simpleType>
<xs:restriction base="xs:unsigned3hort">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="5000"/>
</xs:restriction>
/xs:simpleType>
s:element>
hoice>
ence>
> >

>

is used directly by one other data structure in this standard, a DF called DFE_Vali

this item may be used-by data structures in other ITS standards.
s km and miles are typically used for wide area weather alert type uses.

F_ComputedLane

This{Concept is used purely as a means of saving size in the message paylog

dRegion <ASN>

b lane from another
d. The new lane is

offset from the first Ir_\nini' of the source lane. It can be npfinnnlly rotated and

information found within the node of the source lane list cannot be changed and must be reused.

ASN.1 Representation:
ComputedLane = SEQUENCE {
-- Data needed to created a computed lane
referencelaneld LanelD,
-- the lane ID upon which this
-- computed lane will be based
-- Lane Offset in X and Y direction
offsetXaxis CHOICE {
small DrivenLineOffsetSm,
large DrivenLineOffsetLg
by
offsetYaxis CHOICE {
small DrivenLineOffsetSm,

5caled. Any attribute
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-- Lane Rota
rotateXY

-- Lane Path
scaleXaxis
scaleYaxis

regional

Used By: This entry
<ASN> <>. In addi

Remarks: The spe
(truncation) and that
finally the rotation.

6.11 Data Frame: [

Use: A set of varioy

large
b

-- An path X offset value for translations of the
-- path's points when created translated lanes.
The values found in the reference lane are

all offset based on the X and Y values from
the coordinates of the reference lane's

-- starting initial point.

DrivenLineOffsetLg

tion
Angle OPTIONAL,
-- A path rotation value for the entire lane
—-- Observe that this rotates the existing orientat
of the referenced lane, it does not replace it.

inal

ion

—Scale {(zooming)
Scale-B12 OPTIONAL,
Scale-B12 OPTIONAL,
-- value for translations or zooming of the, path'g
—-- points. The values found in the referenCe-lane
-— are all expanded of contracted basedon the X
and Y and width wvalues from the cogrdinates of
-- the reference lane's starting inifhial point.
The Z axis remains untouched.
RegionalComputedLane OPTIONAL,
-- regional extensions

is used directly by one other data structure in/this standard, a DF called DF_Nod

eList2 CHANGED

ion, this item may be used by data structures in other ITS standards.

Cified transformation shall be applied\to-the reference lane without any intermed
the order of the transformations_be: the East-West and North-South offsets, the

F_ConfidenceSet

s measurement confidence values about the vehicle.

ary loss of precision
scaling factors, and

ASN.1 Representatjon:

ConfidenceSet = SEQUENEES{
accelConfidehce AccelSteerYawRateConfidence OPTIONAL,
speedConfidepnce SpeedandHeadingandThrottleConfidence OPTIONAL,
timeConfidenfe TimeConfidence OPTIONAL,
posConfidence PositionConfidenceSet OPTIONAL,
steerConfidehce SteeringWheelAngleConfidence OPTTONAT
throttleConfidence ThrottleConfidence OPTIONAL,

XML Representatio
<xs:complexType

-- # LOCAL_CONTENT

n:
name="ConfidenceSet" >

<xXs:sequence>

<xs:element

minOccurs="0"/>

<xs:element

minOccurs="0"/>

<xs:element
<xs:element
<xs:element

minOccurs="0"/>

name="accelConfidence" type="AccelSteerYawRateConfiden

name="speedConfidence" type="SpeedandHeadingandThrottl
name="timeConfidence" type="TimeConfidence" minOccurs

name="posConfidence" type="PositionConfidenceSet" min
name="steerConfidence" type="SteeringWheelAngleConfide

Ce"
eConfidence"
=IIOII/>

Occurs="0"/>
nce"
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<xs:element name="throttleConfidence" type="ThrottleConfidence"

minOccurs="0"/>

<xs:element name="localConfidenceSet" type="local:ConfidenceSet" minOccurs="0"/>
</xs:sequence>
</xs:complexType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <AsSN>

<XML>. In addition,

this item may be used by data structures in other ITS standards.

6.12 Data Frame: DF_ConnectingLane

Use: The DF_ConnectingLane data concept ties a single lane to a single maneuver needed to reach it from another lane.
It is typically used to connect the allowed maneuver from the end of a lane to the outbound lane so that these can be
mapped to the SPAT message to which both lanes apply.

ASN.1 Representatj

ConnectingLane
lane La|
maneuver Al

on:

SEQUENCE {
helD, -- Index of the connecting lane
|l owedManeuvers OPTIONAL

Used By: This entry
In addition, this item

6.13 Data Frame: [

Use: The Connectid
end of a single lane
lane by its index to
single SPAT index.
conditions). When

-—- The Maneuver between
-- the enclosing lane and this lane
-- at the stop line to connect them

is used directly by one other data structure in this standard, a DF called DFE_Cor]
may be used by data structures in other ITS standards.

F_Connection

n data structure is used in the Connectslio data frame to provide data about ho
connects to another lane beyond its step point. The ConnectingLane entry ties 4
a valid single maneuver required to-reach that outbound lane. The SignalGro
(Note that more than one entry:can exist for any given lane to handle adm
present, the RestrictionClass-‘¢an be used to further restrict this information t

Inection <ASN> <>.

v the stop line at the
n outbound (egress)
upIlD maps this to a
ssive and protected
b defined classes of
y be sent in another
to be used in most

users. The ConnegtionID entry is used to provide an index to any dynamic clearance data that ma
message. The entiies for ConnectionlD, IntersectionID, and RestrictionClassID are not expected
intersections.
ASN.1 Representatjon:
Connection = BEQUENCE {
-- The subject lane éonnecting to this lane is:
connectingLahe ConnectingLane,
=— The index of the connecting lane and also
-- the maneuver from the current lane to it
remoteIntersketion IntersectionReferenceID OPTIONAL,
—— This entry 1s only used when the
—-- indicated connecting lane belongs
-- to another intersection layout. This
-—- provides a means to create meshes of lanes
-- SPAT mapping details at the stop line are:
signalGroup SignalGroupID OPTIONAL,
—-— The matching signal group send by
-- the SPAT message for this lane/maneuver
—-— Shall be present unless the connectingLane
-- has not signal group (is un-signalized)
userClass RestrictionClassID OPTIONAL,

—-— The Restriction Class of users this applies to
-- The use of some lane/maneuver and SignalGroupID
-- pairings are restricted to selected users

-- when absent, the SignalGroupID applies to all
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-- Movement assist

connectionID

details are given by:

LaneConnectionID OPTIONAL

An optional connection index used to

relate this lane connection to any dynamic
clearance data in the SPAT. Note that

the index may be shared with other
connections if the clearance data is common

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_ConnectsToList <ASN>

<>. In addition, this
Remarks: The as
perspective (the u-t
the rightmost lane t
which side of the ro
lane connects shall

6.14 Data Frame: [
Use: The Connectid

and maneuvers in q
any lane-to-lane mo

ASN.1 Representat

ConnectionManeu
connectionID

-- Expected
queuelength

availableSto

item may be used by data structures in other ITS standards.

rn lane in some cases) followed by subsequent lanes in a clockwise assignme
which this lane connects would always be listed last. Note that this ordervis ob
d vehicles use. If this structure is used in the lane description, then all valid lanes
e listed.

F_ConnectionManeuverAssist

nManeuverAssist data frame contains information about the the dynamic flow of
uestion (as determined by the LaneConnectionID). Note that this information ca

ement, it need not be limited to the lanes with active (non-red) phases when sent.

on:
fferAssist

SEQUENCE {
LaneConnectionID,
-—- the common connectionID used by all lanes to whil
-- this data applies
(this value traces to ConnectsTo entries in lang
Clearance Information

ZoneLength OPTIONAL,

-— Unit lsmeter, 0 = no queue

—-— The distanhce from the stop line to the back

-- edge wf- the last vehicle in the queue,

-- asgmeasured along the lane center line.
ragelLength ZognheFength OPTIONAL,

-—W\Unit 1 meter, O no space remains
Distance (e.g. beginning from the downstream
stop-line up to a given distance) with a high
probability for successfully executing the
connection maneuver between the two lanes
during the current cycle.

ne from the vehicle
ht order. Therefore,
served regardless of
to which the subject

traffic for the lane(s)
n be sent regarding

ch

S arene £f vehiclogs

waitOnStop

pedBicycleDetect

Used for ornhancing tho
)

to anticipate if they can pass the stop line

of the lane. Used for optimizing the green wave,
due to knowledge of vehicles waiting in front
of a red light (downstream).

The element nextTime in TimeChangeDetails

in the containing data frame contains the next
timemark at which an active phase is expected,
-- a form of storage flush interval.

WaitOnStopline OPTIONAL,

If "true", the vehicles on this specific connect
-—- maneuver have to stop on the stop-line and not
to enter the collision area
PedestrianBicycleDetect OPTIONAL,

ing

-- true if ANY ped or bicycles are detected crossing

the above lanes.

Set to false ONLY if there is a
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regional

}

-- high certainty that there are none present,
-- otherwise element is not sent.
RegionalConnectionManeuverAssist OPTIONAL,

-- regional extensions

-- # LOCAL_CONTENT

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_ManeuverAssistList

<ASN> <>,

In addition, this item may be used by data structures in other ITS standards.

6.15 Data Frame: DF_ConnectsToList
Use: The ConnectsTo data structure is used in the generic lane descriptions to provide a sequence of other defined

lanes to which eachﬁmmmmmm&mmw@m
this data concept is pot used in some lane object types.

ASN.1 Representat
ConnectsToList

Used By: This entry
CHANGED <ASN>

Remarks: The asg
perspective (the u-ty
the rightmost lane tg
which side of the roz

lane connects shall he listed.

6.16 Data Frame: [

Use: The DataPa
processed or determ

ASN.1 Representat
DataParameters
processMetho
processAgenc
lastCheckedD
geoidUsed
. -- # LOC
}

Used By: This entry

on:

= SEQUENCE (SIZE(1l..16)) OF Connection

is used directly by one other data structure in this standard, a DF ealled DF_Ger]

or details. Note that

ericLane

<>. In addition, this item may be used by data structures in other ITS standards

ignment of lanes in the Connects To structure shall start’with the leftmost I3
rn lane in some cases) followed by subsequent lanes~in a clockwise assignme
which this lane connects would always be listed last. “Note that this order is ob
d vehicles use. If this structure is used in the lane description, then all valid lanes

F_DataParameters

ameters date frame is used to provide basic (static) information on how a
ined.

on:
= SEQUENCE {
ol IA5String (SIZE(1..255)) OPTIONAL,
[y IASStringfSTIZE (1..255)) OPTIONAL,
hte IASString(SIZE(1..255)) OPTIONAL,
IASStgIng (SIZE(1..255)) OPTIONAL,
AL CONTENL

is used'directly by one other data structure in this standard, a MSG called MSG

ne from the vehicle
ht order. Therefore,
served regardless of
to which the subject

map fragment was

MapData (MAP)

ion, \this item may be used by data structures in other ITS standards.

<ASN> <>. In addi

6.17 Data Frame: DF_DDate

Use: The DSRC style date is a compound value consisting of finite-length sequences of integers (not characters) of the
form: "yyyy, mm, dd" - as defined below.

ASN.1 Representation:

DDate ::= SEQUENCE {
year DYear, -- 2 bytes
month DMonth, -- 1 byte
day DDay -- 1 byte

}
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XML Representation:
<xs:complexType name="DDate" >
<xs:sequence>
<xs:element name="year" type="DYear" />

<!-- 2 bytes -->

<xs:element name="month" type="DMonth" />
<!-- 1 byte -->

<xs:element name="day" type="DDay" />
<!--'1 byte -->

</xs:sequence>
</xs:complexType>

6.18 Data Frame: F—DBDatetime

Use: The DSRC style date is a compound value consisting of finite-length sequences of integers’(npot characters) of the
form: "yyyy, mm, ddfhh, mm, ss (sss+)" - as defined below.

ASN.1 Representatjon:

DDateTime ::= SEQUENCE ({
year DYeajr OPTIONAL, -- 2 bytes
month DMonjth OPTIONAL, -—- 1 byte
day DDay OPTIONAL, -- 1 byte
hour DHoujr OPTIONAL, -- 1 byte
minute DMinpte OPTIONAL, -- 1 byte
second DSecpnd OPTIONAL -- 2 bytes

}

XML Representation:
<xs:complexType| name="DDateTime" >
<xs:sequephce>
<xs:elfpment name="year" type="DYear" minOccurs="0"/>

<!-- 2| bytes -->

<xs:elpment name="month" types"DMonth" minOccurs="0"/>
<!-- 1| byte -->

<xs:elpment name="day" .type="DDay" minOccurs="0"/>

<!-- 1| byte -->

<xs:elpment name="heur" type="DHour" minOccurs="0"/>
<!-- 1| byte -->

<xs:elpment name="minute" type="DMinute" minOccurs="0"/>
<!-- 1| byte -2

<xs:elpment_hame="second" type="DSecond" minOccurs="0"/>
<!-- 2| bytes»-->

</xs:sequpnce>
</xs:complexTypp>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF_FullPositionVector <ASN> <XML>, and

DF DF VehicleStatus <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that some elements of this structure may not be sent when not needed. At least one element shall be
present.
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6.19 Data Frame: DF_DFullTime

Use: The DSRC style full time is derived from complete entry date-time but with the seconds and fraction of a second
removed (these are typically sent in another part of the same message). The full time is defined as a compound value
consisting of finite-length sequences of integers (not characters) of the form: "yyyy, mm, dd, hh, mm" - as defined below.

ASN.1 Representation:

DFullTime ::= SEQUENCE ({
year DYear, -- 2 bytes
month DMonth, -- 1 byte
day DDay, -- 1 byte
hour DHour, -- 1 byte
minute DMinpTE == 1T DYTE

}

XML Representation:
<xs:complexType| name="DFullTime" >
<xs:sequepce>
<xs:elpment name="year" type="DYear" />

<!-- 2| bytes -->

<xs:elpment name="month" type="DMonth" />
<!-- 1| byte -->

<xs:elpment name="day" type="DDay" />

<!-- 1| byte -->

<xs:elpment name="hour" type="DHour" />
<!-- 1| byte -->

<xs:elpment name="minute" type="DMinute!d/>
<!-- 1| byte -->

</xs:sequence>
</xs:complexType>

6.20 Data Frame: OF_DMonthDay

Use: The DSRC style month-day is a compound value consisting of finite-length sequences of integers (not characters)
of the form: "mm, dd[' - as defined below.

ASN.1 Representatjon:

DMonthDay ::= SEQUENCE ({
month DMonjth, -- 1 byte
day DDay] -- 1 byte

}

XML Representatiorn.
<xs:complexTypelmame="DMonthbaw"
<xs:sequence>
<xs:element name="month" type="DMonth" />

<!-- 1 byte -->
<xs:element name="day" type="DDay" />
<!-- 1 byte -->

</xs:sequence>
</xs:complexType>
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6.21 Data Frame: DF_DTime

Use: The DSRC style time is a compound value consisting of finite-length sequences of integers (not characters) of the
form: "hh, mm, ss (sss+) (offset)" - as defined below. Because the length of each element is known, no inner element
tagging is used in some forms of transmission. Tagging is used in this instance. In DSRC applications there is no need to
send the offset representing the local time zone, so the most common representation for the data frame occupies 4
payload bytes (12 bytes with all tagging) and provides a resolution of one millisecond over a range of one day.

ASN.1 Representation:

DTime ::= SEQUENCE {
hour DHour, -- 1 byte
minute DMinute, -- 1 byte
second DSecpnd == Dyctes

}

XML Representation:
<xs:complexType| name="DTime" >
<xXs:sequepce>
<xs:elpment name="hour" type="DHour" />

<!-- 1| byte -->

<xs:elpment name="minute" type="DMinute" />
<!-- 1| byte -->

<xs:elpment name="second" type="DSecond" />
<!-- 2| bytes —-->

</xs:sequpnce>
</xs:complexType>

Used By: This entry is used directly by one other data structurein this standard, a MSG called
MSG_SignalRequestMessage (SRM) <ASN> <xML>. Inaddition, this item may be used by data stjuctures in other ITS
standards.

6.22 Data Frame: DF_DYearMonth

Use: The DSRC style year-month is a compound value consisting of finite-length sequences of integers (not characters)
of the form: "yyyy, mm" - as defined below.

ASN.1 Representatjon:

DYearMonth ::= BEQUENCE ({
year DYealr, -- 2 bytes
month DMonjth -— 1 byte

}

XML Representation:
<xs:complexTypeTame—"DY¥ecarorti™
<xs:sequence>
<xs:element name="year" type="DYear" />

<!-- 2 bytes -->
<xs:element name="month" type="DMonth" />
<!-- 1 byte -->

</xs:sequence>
</xs:complexType>
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6.23 Data Frame: DF_EnabledLaneList

Use: The Enabled Lane List data frame is a sequence of lane IDs for lane objects that are activated in the current map
configuration. These lanes, unlike most lanes, have their RevocableLane bit set to one (asserted). Such lanes are not
considered to be part of the current map unless they are in the Enabled Lane List. This concept is used to describe all
the possible regulatory states for a given physical lane. For example, it is not uncommon to enable or disable the ability to
make a right hand turn on red during different periods of a day. Another similar example would be a lane which is used
for driving during one period and where parking is allowed at another. Traditionally, this information is conveyed to the
vehicle driver by local signage. By using the Enabled Lane List data frame in conjunction with the RevocableLane bit and
constructing a separate lane object in the intersection map for each different configuration, a single unified map can be
developed and used. This overcomes the need to manage the process of sending different maps reflecting the then
current configuration which was necessary in the 2009 edition of the standard, reducing the process to simply listing
which lanes are therfactive in the current contiguration.

ASN.1 Representatjon:

EnabledLanelist| ::= SEQUENCE (SIZE(1l..16)) OF LanelID
-- The uni ID numbers for each
-- lane ob?:Et which is 'active'
-- as part off the dynamic map contents.

Used By: This entry is used directly by one other data structure in this standard;;a DF called DF_IntefsectionState
CHANGED <aASN> |<>. In addition, this item may be used by data structures in"other ITS standards

6.24 Data Frame: DF_FullPositionVector
Use: A complete rgport of the vehicle's position, speed, and heading and an instant in time. Used|in the probe vehicle
message (and elsewhere) as the initial position information. Oftenfollowed by other data frames thdt may provide offset
path data.

ASN.1 Representatjon:

FullPositionVecltor ::= SEQUENCE {
utcTime DDateTime OPTIONAL, -— time with mSec precision
long Longitude, -— 1/10th microdegree
lat Latitude, -- 1/10th microdegree
elevation Elevation\ OPTIONAL, -- 3 bytes, 0.1 m
heading Heading~\OPTIONAL,
speed TrangmissionAndSpeed OPTIONAL,
posAccuracy Pos%tdionalAccuracy OPTIONAL,
timeConfidenfe PImeConfidence OPTIONAL,
posConfidence BositionConfidenceSet OPTIONAL,
speedConfidepnce SpeedandHeadingandThrottleConfidence OPTIONAL,

. -- # LOCAL (CGNTENT
}

XML Representation:
<xs:complexType name="FullPositionVector" >
<xs:sequence>
<xs:element name="utcTime" type="DDateTime" minOccurs="0"/>

<!-- time with mSec precision -->

<xs:element name="long" type="Longitude" />

<!-- 1/10th microdegree -->

<xs:element name="lat" type="Latitude" />

<!-- 1/10th microdegree -->

<xs:element name="elevation" type="Elevation" minOccurs="0"/>
<!-- 3 bytes, 0.1 m -——>

<xs:element name="heading" type="Heading" minOccurs="0"/>

<xs:element name="speed" type="TransmissionAndSpeed" minOccurs="0"/>
<xs:element name="posAccuracy" type="PositionalAccuracy" minOccurs="0"/>
<xs:element name="timeConfidence" type="TimeConfidence" minOccurs="0"/>
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<xs:element name="posConfidence" type="PositionConfidenceSet"

minOccurs="0"/>

<xs:element name="speedConfidence" type="SpeedandHeadingandThrottleConfidence"

minOccurs="0"/>

<xs:element name="localFullPositionVector" type="local:FullPositionVector"

minOccurs="0"/>

</xs:sequence>
</xs:complexType>

Used By: This entry is directly used by the following 7 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DE_PathHistory <ASN> <XML>, and
DF [PF_RTCMPackage <ASN> <XML>, and
DF IDF_Snapshot <ASN> <XML>, and
DF DF VehicleStatus <ASN> <XML>, and
MSG MSG ProbeVehicleData (PVD) <ASN> <XMI \and
MSG NSG_RoadSideAlert (RSA) <ASN> <®XML>, and
MSG MSG RTCM Corrections (RTCM) <ASNE <XML>.

In addition, this item

Remarks: In editio

produced a complefe time value in 8 bytes.

DDateTime. This ch
XML.

6.25 Data Frame: [

Use: The Genericl
Note: In the 2009

may be used by data structures in other ITS standards.

n one of the standard the first 2 bytes were a DSecond followed by DFullTime in 6 bytes. This

In this edition, these have been re-ordered into a

5ingle value, that of

anges the ordering encoded over the air, and the ordering and the tags when expressed in ASN and

F_GenericLane

ane data frame is used for all types of lanes, e.g. motorized vehicle lanes, cfosswalks, medians.
ersion of this standard each lane type was specified in a distinct data framg, and there was no

GenericLane data fra

The GenericLane d
intersection. One us|
set of applicable lan

me.

scribes the basic attribute information of the lane. The LanelD value for each lang is unique within an
for the LanelD is in the SPAT message, where a given signal or movement phase is mapped to a
s using-their respective LanelDs. The NodeList2 data frame includes a sequende of offset points (or

d are sets of variable
e LLH anchor point

further in the Node def|n|t|on and in a later clause but an example use wouId be to mdlcate a node point where the lane

width changes.

It should be noted that a "lane" is an abstract concept that can describe objects other than motorized vehicle lanes, and
that the generic lane structure (using features drawn from Japanese usage) also allows combining multiple physical lanes

into a single lane object.

In addition, such lanes can describe connectivity points with other lanes beyond a single

intersection, extending such a lane description over multiple nearby physical intersections and side streets which
themselves may not be equipped or assigned an index number in the regional intersection numbering system. (See the
ConnectsTo entry for details) This has value when describing a broader service area in terms of the roadway network,
probably with less precision and detail.
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ASN.1 Representation:
GenericLane ::= SEQUENCE {
lanelID LanelD,
-- The unique ID number assigned
-- to this lane object
name DescriptiveName OPTIONAL,
-- often for debug use only
-- but at times used to name ped crossings
ingressApproach ApproachID OPTIONAL, -- inbound
egressApproach ApproachID OPTIONAL, -- outbound
-— Approach IDs to which this lane belongs
laneAttributes LaneAttributes,

211 Dt i R : £ . o i
IYrC T ItCcCCrrococ TIITOTIaC ol aooToC

—-— the basic selected lane type

—-— Directions of use, Geometric co-sharing

-- and Type Specific Attributes

—-— These Attributes are 'lane - global' that isf,
-- they are true for the entire length of the,.lane

maneuvers AllowedManeuvers OPTIONAL,
-- the permitted maneuvers for this lane
nodeList NodelList?2,

-- Lane spatial path information as well as

-- various Attribute information aleinlg the node path
-- Attributes found here are moredgefieral and may

-- come and go over the length of the lane.
connectsTo ConnectsToList OPTIONAL,

-- a list of other lanes and (Eheir signal group IDs
-- each connecting lane andits signal group ID

-- 1s given, therefore this element provides the

-— information formallywé@n "signalGroups" in prior
-- editions.

overlays OverlayLaneList OPTIONAL,

-- A list of any. ganes which have spatial paths that
-- overlay (rum @n top of, and not simply cross)

-— the path of this lane when used

regional RegionalGenericLane OPTIONAL,

-- regional)*extensions

Used By: This entry is directly_used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF_LaneList <ASN> <>, and
DF DF RoadLaneSetList <ASN> <>,

In addition, this item may be used by data structures in other ITS standards.
6.26 Data Frame: DF_IntersectionGeometry

Use: A complete description of an intersection's roadway geometry and its allowed navigational paths (independent of
any additional regulatory restrictions that may apply over time or from user classification).

ASN.1 Representation:
IntersectionGeometry ::= SEQUENCE ({
name DescriptiveName OPTIONAL,
-—- For debug use only
id IntersectionReferencelD,
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-- A globally unique value set,

-- consisting of a regionID and

-- intersection ID assignment
revision MsgCount,

-- Required default values about lane descriptions follow
refPoint Position3D-2, -- The reference from which subsequent
-- data points are offset until a new
-- point is used.
laneWidth LaneWidth OPTIONAL,
-—- Reference width used by all subsequent
-- lanes unless a new width is given
speedLimits SpeedLimitList OPTIONAL,

Re-ference—regutatory—specd—-
-— used by all subsequent
-- lanes unless a new speed i1s given
-—- See Remarks under the SpeedAdvice entry
-- for converting and transmitting a sp€ed

-—- expressed in MPH to units of 0.1 m/s

-- Complete Hdetails regarding each lane type in this intersection
laneSet LanelList, -—- Data about one or more lanes
-- (all lane data is found hereé)

-- Data describing how to use and request preemption“and

-- priority |services from this intersection (if supported)

-- NOTE Addijtonal data may be added in the nexti'release of the
-- standard at this point to handle this concept
preemptPriorfityData PreemptPriorityList OPTIONAL,

-- data about one . ©or more regional

-— preempt or prdOrity zones

regional RegionalIntersection OPTIONAL,
-—- regional message confent to be placed here

Used By: This entry is used directly by(one other data structure in this standard, a DF called
DF_IntersectionGeometryList <ASN>\_<>. In addition, this item may be used by data structures in other ITS standards.

Remarks: The PrepmptZonesiand PriorityZones are used to relate each signal preempt and priorify zone to a specific
request values that g vehicle'would use when making a request.

6.27 Data Frame: D)F . IntersectionGeometryList

Use: The IntersectionGeometryList data frame consists of a list of IntersectionGeometry entries.

ASN.1 Representation:
IntersectionGeometryList ::= SEQUENCE (SIZE(1l..32)) OF IntersectionGeometry

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MapData (MAP)
<ASN> <>. In addition, this item may be used by data structures in other ITS standards.

6.28 Data Frame: DF_IntersectionReferencelD

Use: The IntersectionReferencelD data frame conveys the combination of an optional RegionallD and of an
IntersectionID that is unique within that region. When the RegionallD is present the IntersectionReferencelD is guaranteed
to be globally unique.
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ASN.1 Repres
Intersectio
region

id

entation:
nReferencelID ::= SEQUENCE {
RoadRegulatorID OPTIONAL,

-- a globally unique regional assignment value

-- typical assigned to a regional DOT authority
-— the value zero shall be used for testing needs
IntersectionID

-- a unique mapping to the intersection

-- in question within the above region of use

Used By: This entry is directly used by the following 3 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF

DF

DF

IDF_Connection <ASN> <>, and
DF IntersectionGeometry CHANGED <ASN> <>, and
DF IntersectionState CHANGED <ASN> <>,

In addition, this item] may be used by data structures in other ITS standards.

Remarks: A fully qualified intersection consists of its regionally unique I (the IntersectionID) ar

RegionallD). Taken fogether these form a unique value which is never repeated.

6.29 Data Frame: DF IntersectionState

Use: The Intersecti

and future data can be sent.

ASN.1 Representatjon:
IntersectionStajte ::= SEQUENCE {
name DescriptiveName OPTIONATL,
—-- human readable nare for intersection
-- to be used only “¥n debug mode
id IntersectionRefexencelD,
-- A globally(unique value set, consisting of a
-- regionID(and intersection ID assignment
-— providessa unique mapping to the
-- intex¥gsection MAP in question
-- whilch provides complete location
-- and”approach/move/lane data
revision MsgCount,
status IntersectionStatusObject,
== general Status OL CThe CONCIOller(s)
moy MinuteOfTheYear OPTIONAL,
-— Minute of current UTC year
-- used only with messages to be archived
timeStamp DSecond?2 OPTIONAL,
—-— the mSec point in the current UTC minute that
-- this message was constructed
enabledLanes EnabledLanelList OPTIONAL,

states

-- a list of lanes where the RevocablelLane bit
-- has been set which are now active and

—-— therefore part of the current intersection
MovementList,

-- Each Movement is given in turn

-- and contains its signal phase state,

-- mapping to the lanes it applies to, and

-— point in time it will end, and it

d its region ID (the

bnState data frame is used to convey all the'SPAT information for a single intersg¢ction. Both current
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maneuverAssistList

priority

preempt

regional

-- may contain both active and future states
ManeuverAssistList OPTIONAL,
-- Assist data

SignalControlState OPTIONAL,

-- the active priority state data,
SignalControlState OPTIONAL,

-- the active preemption state data,

if present

if present

RegionalIntersectionState OPTIONAL,
-- regional extensions

(Y = Had D 1ot
AW =4 LLNAS

#eysectionStateList

Used By: This entry
<ASN> <>. In addi

6.30 Data Frame: [

S A-clie dho by o thar dota ot ot ea 1o thio otondoed P=N
IS OSTU UM COy Uy UNMC UNTT Uadta St oCtarcTIT oS Starnuara, a O odanc

ion, this item may be used by data structures in other ITS standards.

F_IntersectionStateList

Use: The IntersectipnStateList data frame consists of a list of IntersectionState entries.

ASN.1 Representat
IntersectionSta

Used By: This entry
MSG_SignalPhaseA

jon:

telist SEQUENCE (SIZE(1..32)) OF IntersectionState

is used directly by one other data structure in this stahdard, a MSG called
ndTiming Message (SPAT) <AsSN> <>. In addition; this item may be used by d

other ITS standards.
6.31 Data Frame: [

Use: A data frame
normal ITIS vocabu
format in order to co
integer values rather

ASN.1 Representat

ExitService
item CHOICE
itis

F_ITIS_Phrase_ExitService

to allow sequences of ITIS codes, short text strings, and numerical values to
ary method and pattern. Note that-the allowed text strings are more limited t
hverse bandwidth. All ITIS phrase.data, when encoded in a DER form, shall alw
then their full text equivalents:

text
}

@)

}

on:

SEQUENCE (SIZE (In.10)) OF SEQUENCE {
{

TS.ITIScodesg,

AS5String (SIZE(1..16))

NTAGGED

XML Representation:

bame="ExitService" >

ata structures in

be expressed in the
nen the normal ITIS
hys be expressed as

<xs:complexType
<xSs:seque
<xs:el

<xs

Te MINOUCCUrs="1T"*MaxoCCcurs="10
ement name="exitService-item" >
:complexType>
<xs:sequence>
<xs:choice >
<xs:element name="itis" type="itis:ITIScodes"
<xs:element name="text" >
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:minLength value="1"/>
<xs:maxLength value="16"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
</xs:choice>
</xs:sequence>

/>


https://saenorm.com/api/?name=a9c62f44fd24ea87be722866b4b0cd40

SAE INTERNATIONAL J2735™ SEP2015 Page 69 of 402

</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_TravelerInformation
Message (TIM) <ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.

6.32 Data Frame: DF_ITIS_Phrase_GenericSignage

Use: A data frame to allow sequences of ITIS codes, short text strings, and numerical values to be expressed in the
normal ITIS vocabulary method and pattern. Note that the allowed text strings are more limited then the normal ITIS
format in order to converse bandwidth. All ITIS phrase data, when encoded in a DER form, shall always be expressed as
integer values rathefthen their Tull text equivalents.

ASN.1 Representatjon:
GenericSignage [::= SEQUENCE (SIZE(1..10)) OF SEQUENCE ({
item CHOICE {
itis IfIS.ITIScodes,
text IR5String (SIZE(1..16))
} —— # UNTAGGED

}

XML Representation:
<xs:complexType| name="GenericSignage" >
<xs:sequehce minOccurs="1" maxOccurs="10">
<xs:elpment name="genericSignage-item" >
<xs|:complexType>
Xs:sequence>
<xs:choice >
<xs:element name="itig"™ type="itis:ITIScodes" />
<xs:element name="té&xt" >
<xs:simpleType>
<xs:restxietion base="xs:string">
<xs:minLength value="1"/>
<xs:maxLength value="16"/>
</xSerestriction>
</xstsimpleType>
</xs:element>
</xs:choice>
/Xs:sequence>
</xJs: complexType>
</xs:eflement>
</xs:sequepce>
</xs:complexTypk

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_Travelerinformation
Message (TIM) <ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.

6.33 Data Frame: DF_ITIS_Phrase_SpeedLimit

Use: A data frame to allow sequences of ITIS codes, short text strings, and numerical values to be expressed in the
normal ITIS vocabulary method and pattern. Note that the allowed text strings are more limited then the normal ITIS
format in order to converse bandwidth. All ITIS phrase data, when encoded in a DER form, shall always be expressed as
integer values rather then their full text equivalents.
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ASN.1 Representation:

SpeedLimit = SEQUENCE (SIZE(1..10)) OF SEQUENCE {
item CHOICE {
itis ITIS.ITIScodes,
text IAS5String (SIZE(1l..16))
} —— # UNTAGGED

XML Representation:
<xs:complexType name="SpeedLimit" >
<xs:sequence minOccurs="1" maxOccurs="10">
<xs:element name="speedLimit-item" >

<xs

</x

</xs:e
</xs:sequ
</xs:complexTyp

Used By: This entry
Message (TIM) <A{

6.34 Data Frame: [

Use: A data frame
normal ITIS vocabu
format in order to co|
integer values rathe

.pumylc Type
Xs:sequence>
<xs:choice >
<xs:element name="itis" type="itis:ITIScodes"
<xs:element name="text" >
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:minLength value="1"/>
<xs:maxLength value="16"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
</xs:choice>
/Xs:sequence>
5 :complexType>
lement>
ence>
o >

/>

is used directly by one other data-structure in this standard, a MSG called MSG

Travelerinformation

EN>  <XML>.
F_ITIS_Phrase WorkZone

to allow sequenges-of ITIS codes, short text strings, and numerical values to
ary method and ‘pattern. Note that the allowed text strings are more limited t
hverse bandwidth. All ITIS phrase data, when encoded in a DER form, shall alw
then theirfull text equivalents.

In addition, this({tem may be used by data structures in other ITS standards.

be expressed in the
nen the normal ITIS
hys be expressed as

ASN.1 Representatjon:
WorkZone = SERUENCE (SIZE(1..10)) OF SEQUENCE {
item CHOICE {
itis ITIS.ITIScodes,
text IAS5String (SIZE(1..16))
} —— # UNTAGGED

XML Representatio
<xs:complexType
<xs:seque
<xs:el

<xs

n:
name="WorkZone" >
nce minOccurs="1" maxOccurs="10">
ement name="workZone-item" >
:complexType>
<xS:sequence>
<xs:choice >
<xs:element name="itis" type="itis:ITIScodes"
<xs:element name="text" >
<xs:simpleType>

/>
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<xs:restriction base="xs:string">
<xs:minLength value="1"/>
<xs:maxLength value="16"/>

</xXs:restriction>

</xs:simpleType>
</xs:element>

</xs:choice>
</xs:sequence>
</xs:complexType>

</xs:element>

</xs:sequence>
</xs:complexType>

Used By: This entry+

Message (TIM) <A$N> <XML>.

6.35 Data Frame: F_J1939-Data ltems

\ A
arcarc;—a &

In addition, this item may be used by data structures in other ITS

Use: This a data frgme used to sent various J1939 defined data elements from the vehicle.

ASN.1 Representatjon:

J1939data ::= SEQUENCE {
-- Tire conditions
tires SEQUENLCE (SIZE(0..106))

location
pressure
temp

wheelSensprStatus
wheelEndE|lectFault

leakageRafte
detection

} OPTIONA[L,

TireLocation
TirePressure
TireTemp

WheelSensorStatus

OF SEQUENCE {

WheelEndElectFault

TireLeakageRate

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,

TirePressureThnesholdDetection OPTIONAL,

-- Vehicle Weight by axle
axle SEQUENCE (SIZE(0..16)) OF SEQUENCE {

&4 TravelerInformation

location Axlelbcation OPTIONAL,

weight AxTeWeight OPTIONAL,

} OPTIONAL,
trailerWeighlt TrailerWeight OPTIONAL,
cargoWeight CargoWeight OPTIONAL,
steeringAxlellemperatdre SteeringAxleTemperature OPTIONAL,
driveAxlelLochtionh DriveAxleLocation OPTIONAL,
driveAxleLifjtAi¥Pressure DriveAxleLiftAirPressure OPTIONAL,
driveAxleTemperature DriveAxleTemperature OPTIONATL,
driveAxleLubePressure DriveAxlelLubePressure OPTIONAL,
steeringAxleLubePressure SteeringAxlelLubePressure OPTIONAL,

}

XML Representation:

<xs:complexType name="J1939data" >

<xXs:sequence>

<!-- Tire conditions -->
<xs:element name="tires" minOccurs="0">
<xs:complexType>
<xs:sequence minOccurs="0" maxOccurs="16">
<xs:element name="tire" >

<xs:complexType>
<xs:sequence>

standards.
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<xs:element name="location" type="TireLocation"
minOccurs="0"/>

<xs:element name="pressure" type="TirePressure"
minOccurs="0"/>

<xs:element name="temp" type="TireTemp" minOccurs="0"/>

<xs:element name="wheelSensorStatus" type="WheelSensorStatus"
minOccurs="0"/>

<xs:element name="wheelEndElectFault"
type="WheelEndElectFault" minOccurs="0"/>

<xs:element name="leakageRate" type="TirelLeakageRate"
minOccurs="0"/>

<xs:element name="detection"
type="TirePressureThresholdDetection" minOccurs="0"/>

no

S-S
</xs:complexType>
</xs:element>
<!-- Vehicle Weight by axle -->
/Xs:sequence>
</xfs:complexType>
</xs:ellement>
<xs:elpment name="axle" minOccurs="0">
<xs|:complexType>
xs:sequence minOccurs="0" maxOccurs="16">
<xs:element name="axle-item" >
<xs:complexType>
<xs:sequence>
<xs:element name="locatlien" type="AxleLocation"
minOccurs="0"/>
<xs:element name="wé&lght" type="AxleWeight" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
/xs:sequence>
</xp:complexType>
</xs:eflement>
<xs:elpment name="trailerWeight" type="TrailerWeight" minOccurs="|0"/>
<xs:elpment name="cargoWeight" type="CargoWeight" minOccurs="0"/
<xs:elpment name="stéeringAxleTemperature" type="SteeringAxleTempgrature"
minOccurs="0"/>
<xs:elpment namez="driveAxleLocation" type="DriveAxleLocation" minOccurs="0"/>
<xs:elpment name="driveAxleLiftAirPressure" type="DriveAxleLiftAirPressure"
minOccurs="0"/>
<xs:elpment, \fame="driveAxleTemperature" type="DriveAxleTemperaturd
minOccurs="0"/>
<xs:elpment name="driveAxleLubePressure" type="DriveAxleLubePressure"
minOccurs="0"/>
<xs:element name="steeringAxleLubePressure" type="SteeringAxleLubePressure"
minOccurs="0"/>
</xs:sequence>
</xs:complexType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <AsSN>
<XML>. In addition, this item may be used by data structures in other ITS standards.

6.36 Data Frame: DF_LaneAttributes

Use: The Lane Atiributes data frame holds all the constant attribute information of any lane object (as well as denoting
the basic lane type itself) within a single structure. Constant attribute information are those values which do not change
over the path of the lane, such as the direction of allowed travel. Other lane attribute information can change at or
between each node.
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The structure consists of three element parts is as follows. LaneDirection specifies the allowed directions of travel, if any.
LaneSharing indicates whether this lane type is shared with other types of travel modes or users. The lane type is defined
in LaneTypeAttributes, along with additional attributes specific to that type.

The fundamental type of lane object is described by the element selected in the LaneTypeAttributes data concept.
Additional information specific or unique to a given lane type can be found there as well. A regional extension is provided
as well.

Note that combinations of regulatory maneuver information such as "both a left turn and straight ahead movement are
allowed, but never a u-turn," are expressed by the AllowedManeuvers data concept which typically follows after this
element and in the same structure. Note that not all lane objects require this information (for example a median). The
various values are set via bit flags to indicate the assertion of a value. Each defined lane type contains the bit flags
suitable for its application area.

Note that the conce ual regulatory rights
to occupy the lane (which is a term this standard does not formally define since it varies by world region). A typical case
is a light rail vehicle|running along the same lane path as motorized traffic. In such a case. moten traffic may be allowed
equal access to the| lane when a train is not present. Another case would be those interséction lanes (at the time of
writing rather unusual) where bicycle traffic is given full and equal right of way to an entire width of matorized vehicle lane.
This example would [not be a bike lane or bike box in the traditional sense.

ASN.1 Representatjon:

LaneAttributes [::= SEQUENCE ({
directionalUge LaneDirection, -— directions of lane use
sharedWith LaneSharing, -— co-users of the{lane path
laneType LaneTypeAttributes, -- specific lame“ype data
regional RegionallaneAttributes OPTIONAL

-- regional¢extensions

}

Used By: This entry is used directly by one other data structute in this standard, a DF called DF_GernericLane
CHANGED <aAsSN> |<>. In addition, this item may be usédby data structures in other ITS standards

6.37 Data Frame: DF_LaneDataAttribute

Use: The data frame DF_LaneDataAttribute is used to relate an attribute and a control value at a npde point or along a
lane segment from an enumerated list of defined choices. It is then followed by a defined data valyie associated with it
and which is defined elsewhere in this standard.

ASN.1 Representatjon:
LaneDataAttribufte ::= CHOTGCE ({
-- Segment pttribute{types and the data needed for each
pathEndPoinftAngle DeltaAngle,
-- adjusts final point/width slant
-- of the lane to align with the stop line
laneCrownPofingCenter RoadwayCrownAngle,
-- sets the canter of the road bed
-- from centerline point
laneCrownPointLeft RoadwayCrownAngle,
-—- sets the canter of the road bed
-- from left edge
laneCrownPointRight RoadwayCrownAngle,
-- sets the canter of the road bed
-- from right edge
laneAngle MergeDivergeNodeAngle,
-- the angle or direction of another lane
-- this is required to support Japan style
-- when a merge point angle is required
speedLimits SpeedLimitlist,
-- Reference regulatory speed limits
-- used by all segments
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-- Add othe
regional

}

rs as needed, here or in regional space
RegionallaneDataAttribute,
-- regional extensions

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneDataAttributeL ist

<ASN> <>,

In addition, this item may be used by data structures in other ITS standards.

Remarks: This data concept handles a variety of use case needs with a common and consistent message pattern. The
typical use of this data concept (and several similar others) is to inject the selected Attribute into the spatial description of

a lane's center line path (the segment Ilst)

can be described wHe
changed again. Der

N (
oting the porous aspects of a Iane along its path as it merges with another lane

In th|s way, attnbute |nformat|on WhICh is true for a port|on of the overall lane

bf segment data until
ould be an example

of this use case. In this case the start and end node points would be followed by suitable segment aftributes. Reusing a

lane path (previousl
as a segment attriby
positional translation
6.38 Data Frame: [
Use: The LaneData

ASN.1 Representat
LaneDataAttribu

Used By: This entry
<ASN> <>. In addi

6.39 Data Frame: [

Use: The LanelList dlata frame consists of a list of GenericLane entries.

ASN.1 Representat
LanelList SE

Used By: This entry
CHANGED <ASN>

6.40 Data Frame: [

Use: The Lane Typ

called a computed lane) is another example. In this case the reference, lane tq

factors to be used (offset, rotate, scale) and any further segment attribute chang
F_LaneDataAttributeList
AttributeList data frame consists of a list of LaneDataAttribute entries.

on:
telList

SEQUENCE (SIZE(1..8)) OF,DLaheDataAttribute

is used directly by one other data structuredn-this standard, a DF called DF_Nod

be reused appears

te followed by the lane value. It is then followed by one or more segment attribytes which relate the

ES.

eAttributeSet

ion, this item may be used by data structures in other ITS standards.

F_LaneList

on:

DUENCE (SIZE(1..255)) OF GenericLane

is used directly byione other data structure in this standard, a DF called DF_Inte|

rsectionGeometry

<>. In additien;this item may be used by data structures in other ITS standards
F_LaneTypeAttributes

e Atfributes data frame is used to hold attribute information specific to a given lan

e type. Itis typically

used in the DE_Lang¢Attributes data frame as part of an overall description of a lane object. Informatipn unique to this the

specific type of lane

is found here.

Information common to lanes is expressed in other entries. The various values are set

by bit flags to indicate the assertion of a value. Each defined lane type contains bit flags suitable for its application area.

ASN.1 Representat

LaneTypeAttribu
vehicle
crosswalk
bikeLane
sidewalk
median
striping
trackedVehic
parking

}

ion:

tes = CHOICE {
LaneAttributes-Vehicle, -—- motor vehicle lanes
LaneAttributes-Crosswalk, -- pedestrian crosswalks
LaneAttributes-Bike, -- bike lanes
LaneAttributes-Sidewalk, -- pedestrian sidewalk pat
LaneAttributes-Barrier, -— medians & channelizatio
LaneAttributes-Striping, -- roadway markings

le LaneAttributes-TrackedVehicle, -- trains and trolleys
LaneAttributes-Parking, -- parking and stopping la

hs
n

nes
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneAttributes <aAsSN>
<>. In addition, this item may be used by data structures in other ITS standards.

6.41 Data Frame: DF_ManeuverAssistList
Use: The ManeuverAssistList data frame consists of a list of ConnectionManeuverAssist entries.

ASN.1 Representation:
ManeuverAssistList ::= SEQUENCE (SIZE(1l..16)) OF ConnectionManeuverAssist

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF IntersectionState CHANGED <ASN> <>, and

DF DF MovementState <ASN> <>.

In addition, this item|may be used by data structures in other ITS standards.
6.42 Data Frame: DF_MovementEvent

Use: The MovemeptEvent data frame contains details about a single movement. It is used by th¢ movement state to
convey one of number of movements (typically occurring over a sequence of times) for a single Grougld.

ASN.1 Representatjon:
MovementEvent :|:= SEQUENCE {
eventState MovementPhaseState,
-- Consisting of:
-—- Phase state (the basic 11 .states)
—-— Directional, protected, (o¥ permissive state

timing TimeChangeDetails OPTIONAL,

-- Timing Data in UTCctime stamps for event

-- includes start and' min/max end times of phase
-- confidence and-estimated next occurrence

speeds AdvisorySpeedLl)st OPTIONAL,

-—- various spéed advisories for use by

-—- generadl\and specific types of vehicles

—-— suppdrting green-wave and other flow needs

-- See\Remarks under the SpeedAdvice entry for
-- £onverting and transmitting a speed expressed
-<>iNn MPH to units of 0.1 m/s

regional RegionalMovementEvent OPTIONAL,
-- regional extensions
-- # LOCAL_ CONTENT

}
Used By: This entry is used directly by one other data structure in this standard, a DF called DF_MovementEventList
<ASN> <>. In addition, this item may be used by data structures in other ITS standards.
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6.43 Data Frame: DF_MovementEventList

Use: The Movemen

tEventList data frame consists of a list of MovementEvent entries.

ASN.1 Representation:

MovementEventLi

st = SEQUENCE (SIZE(1l..16)) OF MovementEvent

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_MovementState <aAsSN>

<>. In addition, this

item may be used by data structures in other ITS standards.

6.44 Data Frame: DF_MovementList

Use: The Movemen

ASN.1 Representat
MovementList

Used By: This entry
CHANGED <AsN>

6.45 Data Frame: [

Use: The Movemen
a designated collect
types supported incl
the reported data ele
with a common statg
values such as tota

given intersection s¢ that vehicles, when combined with céttain map information, can determine th

phases.
ASN.1 Representat

MovementState
movementName

signalGroup

tList data frame consists of a list of MovementState entries.

jon:
SEQUENCE

OF MovementState

(SIZE(1..255))

is used directly by one other data structure in this standard, a DR called DF _Inte|

IsectionState

<>. In addition, this item may be used by data structures in other ITS standards
F_MovementState

tState data frame is used to convey various information‘about the current or futur
on of one or more lanes of a common type. This-is referred to as the GrouplD.
Ide both motorized vehicle lanes as well as pedéstrian lanes and dedicated rail 3
ments, the time to change (the time remainingiin the current state) is often of the
(typically adjacent sets of lanes in an approach) in a signalized intersection will
vehicle counts, summed. It is used intthe SPAT message to convey every a

on:

SEQUENCE {
DescriptiveName OPTIONAL,
-- uniquelyr defines movement by name
-- humah )readable name for intersection
-- to'be used only in debug mode
SignalGrouplD,
—-=~(the group id is used to map to lists
<> of lanes (and their descriptions)
-- which this MovementState data applies to
-- see comments in the Remarks for usage details

e movement state of
Note that lane object
nd transit lanes. Of
most value. Lanes
have individual lane
ctive movement in a
b state of the signal

state-time-s

peed MovementEventList,

maneuverAssi

regional

-—- Consisting of sets of movement data with:
a) SignalPhaseState
b) TimeChangeDetails,
c) AdvisorySpeeds

and
(optional )

a future time and that this allows conveying multi

for the current signal group

ManeuverAssistList OPTIONAL,

—-— This information may also be placed in the

-—- IntersectionState when common information applies
-- different lanes in the same way
RegionalMovementState OPTIONAL,

-- regional extensions

stList

-- # LOCAL_CONTENT

Note one or more of the movement events may be for

ple

predictive phase and movement timing for various uses

to
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_MovementList <ASN>
<>. In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that the value given for the time to change will vary in many actuated signalized intersections based on
the sensor data received during the phase. The data transmitted always reflects the then most current timemark value
(which is the point in UTC time when the change will occur). As an example, in a phase which may vary from 15 to 25
seconds of duration based on observed traffic flows, a time to change value of 15 seconds in the future might be
transmitted for many consecutive seconds (and the time mark value extended for as much as 10 seconds depending on
the extension time logic used by the controller before it either times out or gaps out), followed by a final time mark value
reflecting the decreasing values as the time runs out, presuming the value was not again extended to a new time mark
due to other detection events. The time to change element can therefore generally be regarded as a guaranteed
minimum value of the time that will elapse unless a preemption event occurs.

In use the GrouplD element is matched to lanes that are members of that ID. The type of lane (vehicle, crosswalk, etc.) is
known by the lane {lescripfion as well as its allowed maneuvers and any vehicle class resftrictions] Every lane type is
treated the same way (cross walks map to suitable meanings etc.). Lane objects which are not'patt of the sequence of
signalized lanes do phot appear in any GrouplD. The visual details of how a given signal phase_is pfesented to a mobile
user will vary basefd on lane type and with regional conventions. Not all signal states(will be psed in all regional
deployments. For ekample a pre-green visual indication is not generally found in US deployments. Under such operating
conditions, the unused phase states are simply skipped.

6.46 Data Frame: [
Use: A 64-bit node

ASN.1 Representat

Node-LLmD-64b :[:= SEQUENCE {
lon Longitufde,
lat Latitude

}

Used By: This entry
<ASN> <>. In addi

6.47 Data Frame: [
Use: A 20-bit node

ASN.1 Representat

Node-XY-20b ::=[ SEQUENCE «
x Offset-B1p,
y Offset-BI1[0

}

F_Node LLmD_64b
ype with lat-long values expressed in standard SAE one tenth of a micro degree.

on:

is used directly by one other data structure in this standard, a DF called DF_Nod

eOffsetPoint

ion, this item may be used by data-structures in other ITS standards.
F_Node_XY_20b
ype with offset values from the last pointin X and Y.

jon:

Used By: This entry

isTused directly by one other data structure in this standard, a DF called DF_Nod

eOffsetPoint

<ASN> <>,

In addition, this item may be used by data structures in other ITS standards.

6.48 Data Frame: DF_Node_XY_22b

Use: A 22-bit node type with offset values from the last point in X and Y.

ASN.1 Representat
Node-XY-22b ::
x Offset-Bl

y Offset-Bl

}

ion:
SEQUENCE {
1,

1

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeOffsetPoint

<ASN> <>,

In addition, this item may be used by data structures in other ITS standards.
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6.49 Data Frame: D

F_Node XY_24b

Use: A 24-bit node type with offset values from the last point in X and Y.

ASN.1 Representati
Node-XY-24b ::
X

y
}

on:
SEQUENCE {

Offset-B12,
Offset-B12

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeOffsetPoint

<ASN> <>. In addit

ion, this item may be used by data structures in other ITS standards.

6.50 Data Frame:
Use: A 26-bit node

ASN.1 Representat

Node-XY-26b ::=[ SEQUENCE {
x Offset-B1p,
y Offset-BIp

}

Used By: This entry
<ASN> <>. In addi

6.51 Data Frame: [
Use: A 28-bit node

ASN.1 Representat

Node-XY-28b ::=| SEQUENCE ({
x Offset-Bl{,
y Offset-Blj

}

Used By: This entry
<ASN> <>. In addi

6.52 Data Frame: [

Use: A 32-bit node

F_Node_ XY_20b
ype with offset values from the last pointin X and Y.

on:

is used directly by one other data structure in this standard, a DF called DF_Nod

eOffsetPoint

ion, this item may be used by data structures in othef. ITS standards.
F _Node XY 28b
ype with offset values from the last pointih X and Y.

on:

is used directly by one other data structure in this standard, a DF called DF_Nod

eOffsetPoint

ion, this item may be used by data structures in other ITS standards.
F_Node_ XY -32b

ype with offset values from the last pointin X and Y.

ASN.1 Representat

jon:

Node-XY-32b ::
x Offset-Bl

y Offset-Bl

}

SEQUENCE {
6,
6

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeOffsetPoint

<ASN> <>.

In addition, this item may be used by data structures in other ITS standards.
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6.53 Data Frame: DF_NodeAttributeList

Use: The NodeAttributeList data frame consists of a list of NodeAttribute entries.

ASN.1 Representation:

NodeAttributeli

st = SEQUENCE (SIZE(1..8)) OF NodeAttribute

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeAttributeSet

<ASN> <>.

In addition, this item may be used by data structures in other ITS standards.

6.54 Data Frame: DF_NodeAttributeSet

Use: The DF_Node
the node point at w
turned off. Other at
attributes, optional g
also provided.
ASN.1 Representat
NodeAttributeSe
localNode
disabled

enabled

data

regional

dwidth

dElevation

AttributeSet is a data frame used to convey one to more changes in the attributg
nich it is used. Some of these attributes persist until the end of the lane orun

ata elements for increasing or decreasing the width and elevation values from

on:
C

SEQUENCE {

NodeAttributeList OPTIONAL,

-—- Attribute states which pertain to thi§s/node point
SegmentAttributelList OPTIONAL,

-—- Attribute states which are disablediat this node point
SegmentAttributelList OPTIONAL,

-—- Attribute states which are enabled at this node point
-- and which remain enabled until disabled or the lane endg
LaneDataAttributeList OPTIONAL,

-—- Attributes which require (an additional data wvalues

-— some of these are local~ifo the node point, while others
-- persist with the prowvided values until changed

-- and this is indicatéd in each entry
RegionalNodeAttribuptelist OPTIONAL,

-- Regional extensions

Offset-B10 OPTIQNAL,

-- A value adged' to the current lane width

-- at this pode and from this node onwards, in lcm steps
-- lane width between nodes are a linear taper between pts
-— the valide of zero shall not be sent here

OffsetFBX0 OPTIONAL,

-- A<value added to the current Elevation

gt this node from this node onwards, in 10cm steps
elevations between nodes are a linear taper between pts

ributes have a scope of use which is limited to the node in which they are ‘found.

set which occurs at
til changed again or
Besides the basic
the prior values are

PN Sl £ at 1k

o~

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Node <ASN> <>.

addition, this item may be used by data structures in other ITS standards.

6.55 Data Frame: DF_NodelList2

In

Use: The NodelList2 data structure provides the sequence of signed offset node point values for determining the Xs and
Ys (and, possibly Width or Zs when present) using the then current Position3D object to build a path for the centerline of
the subject lane type. Each X,Y point is referred to as a Node Point. The straight line paths between these points are
referred to as Segments.
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All nodes may have various optional attributes the state of which can vary along the path and are enabled and disabled by
the sequence of objects found in the list of node structures. Refer to the supporting users guide for a description of how
to correctly encode and decode the types of the data element as well as examples of use. As a simple example, a motor
vehicle lane may have a section of the overall lane path marked "do not block" indicating that vehicles should not come to
a stop and remain in that region. This is encoded in the Node data structures by an element in once node to indicate the
start of the do not block lane attributes at a given offset, and then by a termination element when this attribute is set false.
Other types of elements in the segment choice allow inserting attributes containing data values affecting the segment or
the node.

ASN.1 Representation:
NodeList2?2 ::= CHOICE {
nodes NodeSet,
--[@ Iane made Up Of WO OF MOTE
--| node points and any attributes
--| defined in those nodes
computed CopmpputedLane,
--| a lane path computed by translating
--| the data defined by another lane

}

Used By: This entry is used directly by one other data structure in this standard;’a DF called DF_GernericLane
CHANGED <asN> |<>. In addition, this item may be used by data structudres in other ITS standards

Remarks: When dgscribing a path, the first node is the one closest to\the intersection for the lane of the beginning point
in a roadway segment. Typically, this is located on the stop line for approaches. Safety applicatjons can use this to
identify their stop lin¢ without having to consult the Intersection Message. For egresses, the first nodg indicates where the
outbound lane begings.

6.56 Data Frame: DF _NodelList

Use: The Nodelisf data structure provides the sequence of signed offset values for determining the Xs and Ys (and,
possibly Width or ¥s when present) using ,the-then current Position3D object to build a path for the enclosing
ReferencelLane relating to a lane in the currentiintersection.

ASN.1 Representatjon:

NodelList ::= SERUENCE (SIZE(1.764)) OF Offsets
-- the Positlion3D ref point (starting point or anchor)
-- is found |in the outer object.
-- Offsets ajre addiftive from the last point.

XML Representation:
<xs:complexType| hame="NodeList" >
<XS:sequenTce mimoTTurs—*+tmaxoccurs—+64™
<xs:element name="node" type="Offsets" />
</xs:sequence>
</xs:complexType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF_ShapePointSet <ASN> <XML>, and

DF DF SignalControlZone <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
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Remarks: When describing a path, the first node is the one closest to the intersection for the lane or the beginning point
in a roadway segment. Typically, this is located on the stop line for approaches. Safety applications can use this to
identify their stop line without having to consult the Intersection Message. For egresses, the first node indicates where the
outbound lane begins.

When the node list is used to describe "non stopping areas" in a path (such as a stripped do not block area or a railroad
crossing) then the offsets are taken in paired sets. The first offset provides the start of the area to be avoided, while the
2nd offset provides the end of that area. The path is presumed to follow the same linear path described by the node list
for the lane.

Subsequent nodes provide points further and further away along the lane's driven line. Include as many as necessary to
characterize lane curvature "within tolerance."

6.57 Data Frame: JF_Node

Use: The DF_Nodg
has an X and Y offs
attribute information
selected to reflect th
adequately describe
width and elevation
current node point

data frame presents a structure to hold data for a signal node point in 3 lane.
bt from the prior node point (or a complete lat-long representation in soffie cases
A lanes node list is made up of a sequence of these to describe the lane path.
e centerline of the lane with sufficient accuracy for the intended- applications. §
H with only two node points, while lanes with curvature may require-more points.
can be expressed in the NodeAttributes entry, as well as various attributes that
br to one of more subsequent segments along the list of-lane node points. 4

Each selected node
) as well as optional
The XY points are
Bimple lanes can be
Changes to the lane
pertain to either the
A\s a broad concept,

NodeAttributes are lised to describe aspects of the lane that persist for only portion of the overall Iane path (either at a

node or over a set 0

A further descriptio
dictionary entries for

ASN.1 Representat
Node ::= SEQUEN
delta

segments).

n of the use of the NodeOffsetPoint and the, Attributes data concepts can b
each one. Note that each allows regional variants to be supported as well.

on:
CE {
NodeOffsetPoint,

attributes

-— A choice of which X,Yxeffset value to use
-— this includes variousé-delta values as well a regional chd
NodeAttributeSet OPTIONAL,

}

Used By: This entry
In addition, this item

6.58 Data Frame: [

-— Any optional Attributes which are needed
-— This includes tchanges to the current lane width and elevg

is used directly by one other data structure in this standard, a DF called DFE_Nod
may be used by data structures in other ITS standards.

F_NodeOffsetPoint

b found in the data

ices

tion

eSet <ASN> <>.

Use: The DF_NodeOffsetPoint data frame presents a structure to hold different sized data frames ior a single node point
in a lane. Nodes are described in terms and X and Y offsets in units of 1 centimeter. Changes in elevation and in the
lane width can be expressed in a similar way with the optional Aftributes data entry which appears alongside the
NodeOffsetPoint in use.

The choice of which node type is driven by the magnitude (size) of the offset data to be encoded. When the distance from
the last node point is smaller, the smaller entries can (and should) be chosen

Each single selected node is computed as an X and Y offset from the prior node point unless one of the entries reflecting
a complete lat-long representation is selected. In this case, subsequent entries become offsets from that point. This
ability was added for assistance with the development, storage, and back office exchange of messages where message
size is not a concern and it should not be sent over the air due to its additional message payload size.

The general usage guidance is to construct the lanes node point content with the smallest possible sized element to
conserve message size. However, using an element which is larger than needed is not a violation of the ASN.1 rules.
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ASN.1 Representation:

NodeOffsetPoint = CHOICE {
-—- Nodes with X,Y content
node-XY1 Node-XY-20Db, -- node is within 5.11m of last node
node-XY2 Node-XY-22Db, -- node is within 10.23m of last node
node-XY3 Node-XY-24Db, -- node is within 20.47m of last node
node-XY4 Node-XY-26Db, -- node is within 40.96m of last node
node-XY5 Node-XY-28Db, -- node is within 81.91m of last node
node-XY6 Node-XY-32Db, -- node is within 327.67m of last node
node-LatLon Node-LLmD-64b, -- node is a full 32b Lat/Lon range

node-Regiona

}

1 RegionalNodeOffsetPoint
-- node which follows is of a

-- regional definition type

Used By: This ent
name, ASN.1, and X

y is directly used by the following 3 other data structures in this standard~(rec
ML name (if present) of each):

DF IDF Node <ASN> <>, and
DF DF Reg-ConnectionManeuverAssist EU <ASN> <>,<and
DF DF SignalHeadlLocation EU NEW <ASN> <>,

In addition, this item
6.59 Data Frame: [
Use: The NodeSet

ASN.1 Representat
NodeSet SEQ|

Used By: This entr
<ASN> <>. Inaddi

6.60 Data Element:

may be used by data structures in other ITS standards.
F_NodeSet
jata frame consists of a list of Node entries.

jon:

UENCE (SIZE(2..63)) OF Node

brd type, descriptive

pdeList2 CHANGED

y is used directly by one other data structure in this standard, a DF called DF_N
ion, this item may be usedby data structures in other ITS standards.

DF_Offsets

Use: The Offsets d

ta structure_pravides one set of signed offset values for determining the Xs and

when present) using the then<current ReferencePoint object to build a single point in a pat
ReferencelLane relating to a lane in the current intersection.

ASN.1 Representatjon:

Ys (and, possibly Zs
n for the enclosing

Offsets = OCTET_STRING (SIZE(4..8))

-- Made up of

-- SEQUENCE {

-- xOffset INTEGER (-32767..32767),

-- yOffset INTEGER (-32767..32767),

-- if 6 or 8 bytes in length:

-- zOffset INTEGER (-32767..32767) OPTIONAL,
-- all above in signed values where
-—- the LSB is in units of 1.0 cm

-- if 8 bytes in length:

-- width LaneWidth OPTIONAL

-- a length of 7 bytes is never used

-}
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XML Representatio
<xs:complexType
<xs:simpleCo
<xs:annot
<xs:do
Mad
SEQ
xOf
yOf

if
zOf
all
the

if

n:
name="0ffsets" >
ntent>
ation>
cumentation>
e up of
UENCE {
fset INTEGER (=32767.
fset INTEGER (=32767.
6 or 8 bytes in length:
fset INTEGER (-32767..32767)
above in signed values where
LSB is in units of 1.0 cm

.32767) ,
.32767) ,

OPTIONAL ,

widEhMi

a l

}
</xs:d
</xs:anno
<xXs:exten
<xs:at
<XS:
<

<
</xs
</xs:a
</xs:exte
</xs:simpleC
</xs:complexTyp
<xs:simpleType
<xs:restrict
<xs:minLe
<xs:maxLe
</xs:restric
</xs:simpleType

Used By: This entry
<XML>. In addition,

Q_loszi 2l oot .
S—Tf—TCcTgTtTT

LaneWidth
ength of 7 bytes is never used

OPTIONAL

bcumentation>

tation>

sion base="Offsets-string" >

tribute name="EncodingType" use="required">

simpleType>

ks:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>,
xXs:restriction>

:simpleType>

ttribute>

hsion>

bntent>

>

hame="0Offsets-string">

ion base="xs:base6t4Binary">

hgth value="6"/>

hgth value="11"/>

tion>

>

is used directly by.ohe other data structure in this standard, a DF called DF_Nod
this item may be\used by data structures in other ITS standards.

Remarks: Note that while latitude and longitude and elevation values are provided in the reference

eList <asn>

point with respect to

the common geoid, these offsets are given in absolute distance (units of 1.0 cm) of offset. When g value for zOffset or

for LaneWidth is givgn, that yalue persists until changed again for additional nodes in the list.

6.61 Data Frame: DE-Overlayl anel.ist

Use: The Overlay Lane List data frame is a sequence of lane IDs which refers to lane objects that overlap or overlay the
current lane's spatial path.

ASN.1 Representation:

OverlayLanelist ::= SEQUENCE (SIZE(l..5)) OF LanelID
-- The unique ID numbers for any lane object which have
-- spatial paths that overlay (run on top of, and not
-- simply cross with) the current lane.
-- Such as a train path that overlays a motor vehicle
-- lane object for a roadway segment.

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_GenericLane
CHANGED <aASN> <>. In addition, this item may be used by data structures in other ITS standards.
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6.62 Data Frame: DF_PathHistory

Use: The PathHistory data frame defines an adaptable set of PathHistoryPointSets reflecting recent vehicle movement
over some period of time and/or distance. The points present in the history represent a concise representation(s) of the
actual path history of the vehicle based on allowable position error tolerance between the actual vehicle path and its
concise representation. This data frame allows creating a sequence of positions (typically a vehicle motion track) over a
limited period of time or distance (each called PathHistoryPointType).

The initial anchor point shall be the initialPostion data frame or be provided in the message in which the PathHistory is
sent (such as the BSM Part I). If the Path History is sent in a message which provides the Full Position vector or similar
initial position data then the optional initialPosition element shall not be sent.

The initial anchor point is used to create the offset values of the set. All path history points are older in time than the
anchor point used. |
point set in the meg
determined.

p yp p
sage is the closest in time to the anchor point, older points follow in the ardel in which they were

The PathHistory data itself allows many optional variants of data to be encoded. Eagh possible set of

PathHistoryPointSet
PathHistoryPointTyp
inner data, using th
inspecting the length

The lat-long offset U
long. The elevatio
uses 4 bytes the relg

data elements is supported in an octet blob style, and the)seéts of d
e) are sent in a single final octet blob (in other words each octét is made up of
b same encoding). The number of points sent in the PathHistoryPointSets ca
of the T-L-V of the ASN when sent.

D

nits used in the PathHistoryPointType octet stream support units of 1/10th micr
h offset units are in 10cm units. The time is expressed in units of 10 milliseco
te the pseudorange noise measured in the system>»The heading and speed are n

ta in that type (a
one or more sets of
n be determined by

b degrees of lat and
hds. The GPSstatus
ot offset values, and

follow the units defined in the ASN comments. All of these items are defined further in the relevant data entry.

ASN.1 Representatjon:
PathHistory =| SEQUENCE {
initialPositfion FullPositionVector OPTIONAL,
currGPSstatuf GPSstatus OPTIONAL,
itemCnt Count OPTIONAL,
-—- Limited to range 1 to 23
-—- number of points in set to follow
crumbData CHOICE {
-I select one of~the possible data sets to be used
ppthHistoryPoeintSets-01 SEQUENCE (SIZE(1..23)) OF

PathHistoryPointType-01,

made up of sets of the: PathHistoryPointType-1
a set of all data elements, it is

non-uniform in size, each item tagged in BER

ezl
FE
made up of sets of the: PathHistoryPointType-02
sets of all data elements including:

lat, long, elev, time, accuracy, heading, and speed

offsets sent as a packed blob of 15 bytes per point

Tt g = Q2 QCompm oMb TN (ST 7D (1.0 240\ 1\
E=xzaaey LA A S~ o~ o = e ey~ o e o A AWy = = = = o7

pathHistoryPointSets-03 OCTET STRING (SIZE(12..276)),

made up of sets of the: PathHistoryPointType-03
sets of the following data elements:

lat, long, elev, time, and accuracy

offsets sent as a packed blob of 12 bytes per point

pathHistoryPointSets-04 OCTET STRING (SIZE(8..184)),
-- made up of sets of the: PathHistoryPointType-04
-- sets of the following data elements:
-- lat, long, elev, and time
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-- offsets sent as a packed blob of 8 bytes per point

pathHistoryPointSets-05 OCTET STRING (SIZE (10..230)),
-- made up of sets of the: PathHistoryPointType-05
-—- sets of the following data elements:
-- lat, long, elev, and accuracy
-- offsets sent as a packed blob of 10 bytes per point

pathHistoryPointSets-06 OCTET STRING (SIZE(6..138)),
-- made up of sets of the: PathHistoryPointType-06
-- sets of the following data elements:
-- lat, long, and elev
-- offsets sent as a packed blob of 6 bytes per point

ppthHistoryPointSets-07 OCTET STRING (SIZE(11..242)),

-- made up of sets of the: PathHistoryPointType-07
-- sets of the following data elements:

-- lat, long, time, and accuracy

-- offsets sent as a packed blob of 10.5 byteg per point

ppthHistoryPointSets-08 OCTET STRING (SIZE(7..161)),

-- made up of sets of the: PathHistoryP@intType-08

-- sets of the following data elements!

-- lat, long, and time

-- offsets sent as a packed blob @fV/ bytes per point

ppthHistoryPointSets-09 OCTET STRINGYNSIZE (9..196)),

-- made up of sets of the: PathHistoryPointType-09
-- sets of the following data elements:

-- lat, long, and accuracy

-- offsets sent as a packed blob of 8.5 bytes per point

ppthHistoryPointSets-10 OCTET STRING (SIZE(5..104))

-- made up of setsof the: PathHistoryPointType-10
-- sets of thegfellowing data elements:

-- lat and long

-- offsets.sent as a packed blob of 4.5 bytes per point

Hr
. -— # LOCAL CONTENT.
}
XML Representation:
<xs:complexType| name="PathHistory" >
<xs:sequehee>
<xs:element name="initialPosition" type="rullPositionvector"™ minOccurs="0"/>
<xs:element name="currGPSstatus" type="GPSstatus" minOccurs="0"/>
<xs:element name="itemCnt" type="Count" minOccurs="0"/>
<!-- Limited to range 1 to 23
number of points in set to follow -->
<xs:element name="crumbData" >
<xs:complexType>
<xs:choice>
<!-- select one of the possible data sets to be used -->
<xs:element name="pathHistoryPointSets-01" >
<xs:complexType>
<xs:sequence minOccurs="1" maxOccurs="23">
<xs:element name="pathHistoryPointSets-01l-item"
type="PathHistoryPointType-01" />
<!-- made up of sets of the: PathHistoryPointType-1 a set of
all data elements, 1t is non-uniform in size, each item tagged in BER —-->
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</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="pathHistoryPointSets-02" >
<xs:complexType><xs:simpleContent>
<xs:extension base="pathHistoryPointSets-02-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
Sextension
</xs:simpleContent> </xs:complexType>
</xs:element>
<!-- made up of sets of the: PathHistoryPointType-02
sets of all data elements including:
lat, long, elev, time, accuracy, heading, ¢.and speed
offsets sent as a packed blob of 15 bytes per‘point -->
<xs:element name="pathHistoryPointSets-03" &
<xs:complexType> <xs:simpleContent>
<xs:extension base="pathHistoryPoinpSets-03-string"| >
<xs:attribute name="Encoding@ype" use="required"P
<xs:simpleType>
<xs:restriction basex"Xxs:NMTOKEN">
<xs:enumeration&value="base64Binary"/>
</xs:restriction
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent> </Xs:complexType>
</xs:element>
<!-- made up of setsof the: PathHistoryPointType-03
sets of the follewing data elements:
lat, 1long, elev, time, and accuracy
offsets sent.as a packed blob of 12 bytes per point -->
<xs:element( name="pathHistoryPointSets-04" >
<xs:complexType> <xs:simpleContent>
<xsSvextension base="pathHistoryPointSets-04-string"| >
<xs:attribute name="EncodingType" use="required"p
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
xs:simpleTlype
</xs:attribute>
</xs:extension>
</xs:simpleContent> </xs:complexType>
</xs:element>
<!-- made up of sets of the: PathHistoryPointType-04
sets of the following data elements:
lat, 1long, elev, and time
offsets sent as a packed blob of 8 bytes per point -->
<xs:element name="pathHistoryPointSets-05" >
<xs:complexType><xs:simpleContent>
<xs:extension base="pathHistoryPointSets-05-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
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</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
<!-- made up of sets of the: PathHistoryPointType-05
sets of the following data elements:
lat, 1long, elev, and accuracy
offsets sent as a packed blob of 10 bytes per point -->
<xs:element name="pathHistoryPointSets-06" >
<xs:complexType><xs:simpleContent>
<xs:extension base="pathHistoryPointSets-06-string" >
satEribute—name—Encodingivpel —use—"roguired>
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
<!-- made up of sets of the: PathHisteryPointType-06
sets of the following data elementsg
lat, long, and elev
offsets sent as a packed blob of&erbytes per point -->
<xs:element name="pathHistoryPaintSets-07" >
<xs:complexType> <xs:simpleContent>
<xs:extension base="pathHistoryPointSets-07-string"| >
<xs:attribute nam&="EncodingType" use="required"p
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs¥enumeration value="base64Binary"/>
</xsswrestriction>
</xs:stmpleType>
</xsiattribute>
</xs:éxtension>
</xs:simpleContent> </xs:complexType>
</xs:element>
<!-- made up of sets of the: PathHistoryPointType-07
sets\ 0f the following data elements:
lat, long, time, and accuracy
offsets sent as a packed blob of 10.5 bytes per point --
<xs:element name="pathHistoryPointSets-08" >
XS:CoMplexlype><xXs:simpleContenc
<xs:extension base="pathHistoryPointSets-08-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
<!-- made up of sets of the: PathHistoryPointType-08
sets of the following data elements:
lat, 1long, and time
offsets sent as a packed blob of 7 bytes per point -->
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<xs:element name="pathHistoryPointSets-09" >
<xs:complexType><xs:simpleContent>
<xs:extension base="pathHistoryPointSets-09-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent> </xs:complexType>
</xs:element>

! aa-al 1110 £ cotco £ + 1 . Dot I1- k= szl

Herer =3 +

RS —LIAET 00

L His FRoAET e
sets of the following data elements:
lat, 1long, and accuracy
offsets sent as a packed blob of 8.5 bytes per point\—-->
<xs:element name="pathHistoryPointSets-10" >
<xs:complexType><xs:simpleContent>
<xs:extension base="pathHistoryPointSefs~10-string"| >
<xs:attribute name="EncodingType" use="required"p
<xs:simpleType>
<xs:restriction base="xs:(NMTOKEN">
<xs:enumeration values=U'base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
<!-- made up of sets of th&: PathHistoryPointType-10
sets of the following data elements:
lat and long
offsets sent as a patked blob of 4.5 bytes per point -->
/xs:choice>
</xfs:complexType>
</xs:eflement>
<xs:elpment name="loCalPathHistory" type="local:PathHistory" minOdcurs="0"/>
</xs:sequence>
</xs:complexType>

<xs¢'simpleType name="pathHistoryPointSets-02-string">
<xs:restriction base="xs:base64Binary">
<xs:minLength value="20"/>
<xs:maxLength value="460"/>
XS:restriccion
</xs:simpleType >
<xs:simpleType name="pathHistoryPointSets-03-string">
<xs:restriction base="xs:base64Binary">
<xs:minLength value="16"/>
<xs:maxLength value="368"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="pathHistoryPointSets-04-string">
<xs:restriction base="xs:base64Binary">
<xs:minLength value="11"/>
<xs:maxLength value="246"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="pathHistoryPointSets-05-string">
<xs:restriction base="xs:base64Binary">
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<xs:minLength value="14"/>
<xs:maxLength value="307"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="pathHistoryPointSets-06-string">
<xs:restriction base="xs:base64Binary">
<xs:minLength value="8"/>
<xs:maxLength value="184"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="pathHistoryPointSets-07-string">
<xs:restriction base="xs:base64Binary">
<xs:minLength value="15"/>

10 Tenagth 7511201123223 10
e St

Used By: This entry
name, ASN.1, and X

DF 1

</xs:restriction>
</xs:simpleType >
<xs:simpleType name="pathHistoryPointSets-08-string'>
<xs:restriction base="xs:base64Binary">
<xs:minLength value="10"/>
<xs:maxLength value="215"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="pathHistoryPointSet$=209-string">
<xs:restriction base="xs:base64Binary">
<xs:minLength value="12"/>
<xs:maxLength value="266"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="pathHistoryPointSets-10-string">
<xs:restriction base="xstbase64Binary">
<xs:minLength values®7"/>
<xs:maxLength valué="139"/>
</xs:restriction>
</xs:simpleType >

is directly used by the following 2 other data structures in this standard (record t\
ML name (if present).of‘each):

F_VehicleSafetyExtension <ASN> <XML>, and

MSG \

ISG _IntersectionCollisionAvoidance (ICA) <ASN> <XML>.

In addition, this item

may be used by data structures in other ITS standards.

Remarks: Sets of

pe, descriptive

'e created. This will

require shifting every odd history point by 4 bits for those data sets that do not end on an even byte boundary (those with
no elevation entry). The very last four bits of the very last byte of the last point shall be filled with zeros if it does not end

on a byte boundary.

6.63 Data Frame: DF_PathHistoryPointType-01

Use: The PathHistoryPointType-1 data frame one of a set of related items to carry prior position data (typically vehicle
trials). In use, sequences of this data set are sent (one per point). In this data frame each element is delimited by tags, in
other variants the data is expressed in a single octet blob.

ASN.1 Representat
PathHistoryPoin

ion:
tType-01 ::= SEQUENCE ({

latOffset INTEGER (-131072..131071),

-- in 1/10th micro degrees
-- value 131071 to be used for 131071 or greater
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-- value -131071 to be used for
-— value -131072 to be used for

-131071 or less
unavailable lat or long

longOffset INTEGER

elevationOf

timeOffset

posAccuracy,

heading

speed

XML Representation:

<xs:complexType
<xs:seque

(-131072..131071),

in 1/10th micro degrees
value 131071 to be used for
value -131071 to be used for
value -131072 to be used for

131071 or greater
-131071 or less
unavailable lat or long
t INTEGER (-2048..2047)
LSB units of of 10 cm
value 2047 to be used for 2047 or greater
value -2047 to be used for -2047 or greater

L 2048 =N

13

fse OPTIONAL,

INTEGER (1..65535) OPTIONAL,

-— LSB units of of 10 mSec

-— value 65534 to be used for 65534 or greater
-— value 65535 to be unavailable

PositionalAccuracy OPTIONAL,
-— four packed bytes

INTEGER (-128..127) OPTIONAL,
where the LSB is in
units of 1.5 degrees
value -128 for unavailable
not an offset value

[ransmissionAndSpeed OPTIONAL

upper bits encode transmis&@ion
where the LSB is in

units of 0.02 m/s

not an offset value

name="PathHistoryPointType-01" >
hce>

<xs:elpment names"1latOffset" >
<xs|: simpleType>
xs:restriction base="xs:int">
<xsuminInclusive value="-131072"/>
<x$:maxInclusive value="131071"/>
¥Rs:restriction>
</xs:simpleType>
</xs:element>
<!-- in 1/10th micro degrees
value 131071 to be used for 131071 or greater
value -131071 to be used for -131071 or less
value -131072 to be used for unavailable lat or long -->
<xs:element name="longOffset" >
<xs:simpleType>

<xs:restriction base="xs:int">

<xs:minInclusive value="-131072"/>
<xs:maxInclusive value="131071"/>

</xs:restriction>

</xs:simpleType>
</xs:element>
<!-- in 1/10th micro degrees

value

131071 to be used for 131071 or greater
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value -131071 to be used for -131071 or less
value -131072 to be used for unavailable lat or long -->
<xs:element name="elevationOffset" minOccurs="0">
<xs:simpleType>
<xs:restriction base="xs:short">
<xs:minInclusive value="-2048"/>
<xs:maxInclusive value="2047"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!--— LSB units of of 10 cm
value 2047 to be used for 2047 or greater

value -2047 to be used for -2047 or greater
Value ’?ﬁ/lQ + b ootz 1 1]

<xs:elpment name="timeOffset" minOccurs="0">
<xsl|:simpleType>
xs:restriction base="xs:unsignedShort">
<xs:minInclusive value="1"/>
/xs:restriction>
</xp:simpleType>
</xs:eflement>
<!-- IBB units of of 10 mSec
value | 65534 to be used for 65534 or greater
value | 65535 to be unavailable -->
<xs:elpment name="posAccuracy" type="PositiomaMccuracy"
<!-- fpur packed bytes -->
<xs:elpment name="heading" minOccurs="0"%
<xsl|:simpleType>
xXs:restriction base="xs:byte">
<xs:minInclusive value="-128Y/>
/xs:restriction>
</xp:simpleType>
</xs:eflement>
<!-- where the LSB is in
units pf 1.5 degrees
value [128 for unavailable
not an| offset value —-3>

minOccun

<xs:elpment name="spged" type="TransmissionAndSpeed" minOccurs="(

<!-- upper bits encode transmission
where [the LSB is.limn

units pf 0.02 mM/s

not an| offset\value -->

</xs:sequpnce>

</xs:complexType>

s="0"/>

lv/>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Pat

<XML>.

In addition, this item may be used by data structures in other ITS standards.

6.64 Data Element: DF_PathHistoryPointType-02

History <asn>

Use: The PathHistoryPointType-2 data element is one of a set of related items to carry past position data (typically
vehicle trails). In use, sequences of this data set are sent (one per data point), typically combined into a single final octet

string.

ASN.1 Representation:

PathHistoryPointType-02 ::= OCTET STRING (SIZE(15))
-- To be made up of packed bytes as follows:
-- latOffset INTEGER (-131072..131071) (18 signed bits)
-- longOffset INTEGER (-131072..131071) (18 signed bits)
--— in 1/10th micro degrees
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-- value 131071 to be used for 131071 or greater
-- value -131071 to be used for -131071 or less
-- value -131072 to be used for unavailable lat or long

-- elevationOffset INTEGER (-2048..2047), (12 signed bits)
-- LSB units of 10 cm

-- value 2047 to be used for 2047 or greater

-- value -2047 to be used for -2047 or greater

-— value -2048 to be unavailable

-- timeOffset INTEGER (0..65535), (16 unsigned bits)
-- LSB units of of 10 mSec

-- value 65534 to be used for 65534 or greater

-- value 6p535—to—be—uravaiiablt

-- accuracy PositionalAccuracy
-—- four pacfked bytes

-- heading INTEGER (-128..127), (8 signed bits)
-- where the LSB is in

-- units of| 1.5 degrees

-- value -1pP8 for unavailable

-— not an offfset value

-- speed TransmissionAndSpeed (16 encoded bits)
-—- upper bifts encode transmission

-- where the LSB is in

-— units of] 0.02 m/s

-— not an offset value

XML Representation:

<xs:complexType| name="PathHistoryPointType-02" >

<xs:simpleCont

ent>

<xs:annotption>
<xs:dofcumentation>
To pe made up of packed bytes as follows:

latpffset INTEGER. \(-131072..131071) (18 signed bits)
longOffset INTEGER )" (-131072..131071) (18 signed bits)

in [L/10th micro \dégrees

valjpe 131071l¢Xe be used for 131071 or greater
valpe -1310%F~to be used for -131071 or less

valpe -131072 to be used for unavailable lat or long

elejationOffset INTEGER (-2048..2047) , (12 signed bits)

LSB| units of 10 cm
valpe)'2047 to be used for 2047 or greater

value -2047 to be used for -2047 or greater
value -2048 to be unavailable

timeOffset INTEGER (0..65535) , (16 unsigned bits)

LSB units of of 10 mSec

value 65534 to be used for 65534 or greater
value 65535 to be unavailable

accuracy PositionalAccuracy

four packed bytes

heading INTEGER (-128..127) , (8 signed bits)
where the LSB is in

units of 1.5 degrees

value -128 for unavailable

not an offset value

speed TransmissionAndSpeed (16 encoded bits)
upper bits encode transmission

where the LSB is in
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units of 0.02 m/s
not an offset value
</xs:documentation>

</xs:annotation>

<xs:extension base="PathHistoryPointType-02-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>

</xXs:restri

ction>

</xs:simpleType>

</xs:attribute>

</xs:extension>

</xs:simpleC

ot

Lo

</xs:complexTyp
<xs:simpleType
<xs:restrict
<xs:lengt
</xs:restric
</xs:simpleType

>
hame="PathHistoryPointType-02-string">
ion base="xs:base64Binary">

h value="20"/>

tion>

>

Remarks: The deltd units used in the latOffset and Long offset are 1/10th micr@ degrees from the anchor point given by

the full position vect

The delta units of tigne used in the time offset are unsigned 10 mSec.

1.2 deg. The delta U
6.65 Data Element:
Use: The PathHist

vehicle trails). In us
string.

ASN.1 Representatj

PathHistoryPoin

br. The delta units used in the elevationOffset are 10 cm frem the elevation of th
The\delta units used in the
nits used in the speed are unsigned units of 0.02 m/Sec.

DF_PathHistoryPointType-03

bryPointType-3 data element is one of a’set of related items to carry past po
b, sequences of this data set are sent (one per data point), typically combined in

on:
tType-03

= OCTET STRING (SIZE(12))

-- To be made up of packed bytes as follows:

-- latOffset

INTEGER (-131072'..131071) (18 signed bits)

-- longOffset INTEGER (-131072..131071) (18 signed bits)

in 1/10t
value 1
value -1
value -1

-- elevation
LSB unit
value 2

h micro degrees

31071 to be used for 131071 or greater
31071 to kewused for -131071 or less

31072 te~ke used for unavailable lat or long

Of fset
s .of~10 cm

INTEGER (-2048..2047), (12 signed bits)

b full position vector.
heading are units of

sition data (typically
0 a single final octet

047 to be used for 2047 or greater

value -2
value -2

-- timeOffse
-- LSB unit
-- value 6
-- value 6

-- accuracy
-- four pac

XML Representatio
<xs:complexType

047 to be used for -2047 or greater
048 to be unavailable

t INTEGER (0..65535),
s of of 10 mSec

5534 to be used for 65534 or greater
5535 to be unavailable

(16 unsigned bits)

PositionalAccuracy
ked bytes

n:
name="PathHistoryPointType-03" >

<xs:simpleContent>

<xs:annot

ation>
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<xs:documentation>
To be made up of packed bytes as follows:
latOffset INTEGER (-131072..131071) (18 signed bits)
longOffset INTEGER (-131072..131071) (18 signed bits)
in 1/10th micro degrees
value 131071 to be used for 131071 or greater
value -131071 to be used for -131071 or less
value -131072 to be used for unavailable lat or long
elevationOffset INTEGER (-2048..2047) , (12 signed bits)
LSB units of 10 cm
value 2047 to be used for 2047 or greater
value -2047 to be used for -2047 or greater

value -2048 to be unavailable
tlH‘ oOf £ + TITNTD DD L0 AN S A (16 i oo nad o+ o
4 == =LVl A 7 7 A5 Al N =7

ga =L
LSBl units of of 10 mSec
valjue 65534 to be used for 65534 or greater
valppe 65535 to be unavailable
accpracy PositionalAccuracy
foufr packed bytes
</xs:dpcumentation>
</xs:annoftation>
<xs:extenpgion base="PathHistoryPointType-03-string" >
<xs:atftribute name="EncodingType" use="required">
<xs:pimpleType>
<gks:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary'/>
<[/xs:restriction>
</xs|:simpleType>
</xs:afttribute>
</xs:extephsion>
</xs:simpleCpntent>
</xs:complexTypp>
<xs:simpleType hame="PathHistoryPointType<03-string">
<xs:restrictfion base="xs:base64Binary">
<xs:length value="16"/>
</xs:restricftion>
</xs:simpleType| >

Remarks: The deltd units used in the JatOffset and Long offset are 1/10th micro degrees from the a

the full position vectpr. The delta«wnits used in the elevationOffset are 10 cm from the elevation of th
The delta units of time used in the-time offset are unsigned 10 mSec.

6.66 Data Element| DF_PathHistoryPointType-04

nchor point given by
e full position vector.

Use: The PathHistpryPointType-4 data element is one of a set of related items to carry past po

sition data (typically

vehicle trails). In use, sequences of this data set are sent (one per data point), typically combined into a single final octet

string.

ASN.1 Representation:
PathHistoryPointType-04 ::= OCTET STRING (SIZE(8))
-- To be made up of packed bytes as follows:
-- latOffset INTEGER (-131072..131071) (18 signed bits)
-- longOffset INTEGER (-131072..131071) (18 signed bits)
-— in 1/10th micro degrees
-- value 131071 to be used for 131071 or greater
-- value -131071 to be used for -131071 or less
-- value -131072 to be used for unavailable lat or long

-- elevationOffset INTEGER (-2048..2047), (12 signed bits)
-- LSB units of 10 cm
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-- value 2047 to be used for 2047 or greater
-- value -2047 to be used for -2047 or greater
-- value -2048 to be unavailable

-- timeOffset INTEGER (0..65535), (16 unsigned bits)
-- LSB units of of 10 mSec

-- value 65534 to be used for 65534 or greater

-- value 65535 to be unavailable

XML Representation:
<xs:complexType name="PathHistoryPointType-04" >
<xs:simpleContent>
<xs:annotation>
<xs:dopumerntation
To pe made up of packed bytes as follows:
latpffset INTEGER (-131072..131071) (18 signed bits)
longOffset INTEGER (-131072..131071) (18 signed bits)
in [L/10th micro degrees
valjpe 131071 to be used for 131071 or greater
valppe -131071 to be used for -131071 or less
valppe -131072 to be used for unavailable lat or 1long
eleyationOffset INTEGER (-2048..2047) , (k2\signed bits)
LSBl units of 10 cm
valjpe 2047 to be used for 2047 or greatexn
valjue -2047 to be used for -2047 or greaté€yr
valppe -2048 to be unavailable
timeOffset INTEGER (0..65535) , (l6%unsigned bits)
LSB| units of of 10 mSec
valjue 65534 to be used for 65534 &¢. greater
valppe 65535 to be unavailable
</xs:dpcumentation>
</xs:annoftation>
<xs:extenfsion base="PathHistoryPolutType-04-string" >
<xs:atftribute name="Encodingfype" use="required">
<xs:pimpleType>
<ks:restriction base="xs:NMTOKEN">
<xs:enumeratien\walue="base64Binary"/>
<[/xs:restrictioh>
</xsl:simpleType>
</xs:afttribute>
</xs:extephsion>
</xs:simpleCpntents
</xs:complexTypp>
<xs:simpleType hame="PathHistoryPointType-04-string">
<xs:restrictfien’'base="xs:base64Binary">
<xs:length value="11"/>
</xs:restriction>
</xs:simpleType >

Remarks: The delta units used in the latOffset and Long offset are 1/10th micro degrees from the anchor point given by
the full position vector. The delta units used in the elevationOffset are 10 cm from the elevation of the full position vector.
The delta units of time used in the time offset are unsigned 10 mSec.

6.67 Data Element: DF_PathHistoryPointType-05
Use: The PathHistoryPointType-5 data element is one of a set of related items to carry past position data (typically

vehicle trails). In use, sequences of this data set are sent (one per data point), typically combined into a single final octet
string.
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ASN.1 Representation:
PathHistoryPointType-05 ::= OCTET STRING (SIZE(10))
-- To be made up of packed bytes as follows:
-- latOffset INTEGER (-131072..131071) (18 signed bits)
-- longOffset INTEGER (-131072..131071) (18 signed bits)
-— in 1/10th micro degrees
-- value 131071 to be used for 131071 or greater
-- value -131071 to be used for -131071 or less
-- value -131072 to be used for unavailable lat or long

-- elevationOffset INTEGER (-2048..2047), (12 signed bits)
-- LSB units of 10 cm
-- value 2047 to be used for 2047 or greater

-— value -2@47—+tePbe—used—+tor—204] or greater

ISASAS o = =

-- value -2048 to be unavailable

-- accuracy PositionalAccuracy
-—- four pacfked bytes

XML Representation:
<xs:complexType| name="PathHistoryPointType-05" >
<xs:simpleContent>
<xs:annotption>
<xs:dofcumentation>
To pe made up of packed bytes as follows:
latpffset INTEGER (-131072..131071) (18 signed bits)
longOffset INTEGER (-131072..131071) (18 signed bits)
in [L/10th micro degrees
valpe 131071 to be used for 13107k or greater
valjue -131071 to be used for -13109Y1 or less
valjue -131072 to be used for unavailable lat or long
eleyationOffset INTEGER (-2048..2047) , (12 signed bits)
LSB| units of 10 cm
valpe 2047 to be used for,, 2047 or greater
valjue -2047 to be used(for -2047 or greater
valppe -2048 to be unavailable
accpracy PositionalAccuracy
foufr packed bytes
</xs:dpcumentationx
</xs:annoftation>
<xs:extenpgion basés#"PathHistoryPointType-05-string" >
<xs:atfcribute\name="EncodingType" use="required">
<xs:pimpdeTlype>
<ks:pestriction base="xs:NMTOKEN">
gxs:enumeration value="base64Binary"/>
</Xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:simpleType name="PathHistoryPointType-05-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="14"/>
</xs:restriction>
</xs:simpleType >

Remarks: The delta units used in the latOffset and Long offset are 1/10th micro degrees from the anchor point given by
the full position vector. The delta units used in the elevationOffset are 10 cm from the elevation of the full position vector.
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6.68 Data Element: DF_PathHistoryPointType-06

Use: The PathHistoryPointType-6 data element is one of a set of related items to carry past position data (typically
vehicle trails). In use, sequences of this data set are sent (one per data point), typically combined into a single final octet

string.

ASN.1 Representation:

PathHistoryPointType-06 ::= OCTET STRING (SIZE(6))
-- To be made up of packed bytes as follows:
-- latOffset INTEGER (-131072..131071) (18 signed bits)
-- longOffset INTEGER (-131072..131071) (18 signed bits)
-- in 1/10th micro degrees
-- value 131071 to be used for 131071 or greater

-—- value -1pT67Ft—to b= Uused—for—t3t07Tor—t=
-—- value -1B1072 to be used for unavailable lat or long

-- elevationpffset INTEGER (-2048..2047), (12 signed bits)

-— LSB unitp of 10 cm

-- value 2047 to be used for 2047 or greater
-- value -2047 to be used for -2047 or greater
-- value -2048 to be unavailable

XML Representation:
<xs:complexType| name="PathHistoryPointType-06" >
<xs:simpleContent>
<xs:annotption>
<xs:dofcumentation>
To pe made up of packed bytes as follows:

latpffset INTEGER (-131072..13107L) (18 signed bits)
longOffset INTEGER (-131072..13307%1) (18 signed bits)

in [L/10th micro degrees
valpe 131071 to be used for~131071 or greater
valppe -131071 to be used forv-131071 or less

valpe -131072 to be used or unavailable lat or long
elefyationOffset INTEGER (-2048..2047) , (12 signed bits)

LSB| units of 10 cm
valpe 2047 to be used for 2047 or greater
valjue -2047 to belused for -2047 or greater
valjue -2048 to,be’/ unavailable
</xs:dpcumentation>
</xs:annoftation>
<xs:extenpion base="PathHistoryPointType-06-string" >
<xs:atfcribGte name="EncodingType" use="required">
<xs:pimpleType>
<gsSJrestriction base="xs:NMTOKEN">

<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:simpleType name="PathHistoryPointType-06-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="8"/>
</xs:restriction>
</xs:simpleType >
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Remarks: The delta units used in the latOffset and Long offset are 1/10th micro degrees from the anchor point given by
the full position vector. The delta units used in the elevationOffset are 10 cm from the elevation of the full position vector.

6.69 Data Element: DF_PathHistoryPointType-07

Use: The PathHistoryPointType-7 data element is one of a set of related items to carry past position data (typically
vehicle trails). In use, sequences of this data set are sent (one per data point), typically combined into a single final octet
string.

ASN.1 Representation:
PathHistoryPointType-07 ::= OCTET STRING (SIZE(11l)) -- in fact 10.5
-- To be made up of packed bytes as follows:
- latOffse;:l INTEGER (-131072..131071) (18 signed bits)
-- longOffset INTEGER (-131072..131071) (18 signed bits)
--— in 1/10th micro degrees
-- value 1B1071 to be used for 131071 or greater
-- value -1B1071 to be used for -131071 or less
-—- value -1B1072 to be used for unavailable lat or long

-- timeOffset INTEGER (0..65535), (16 unsigned bits)
—-— LSB unitp of of 10 mSec

-- value ©6p534 to be used for 65534 or greater

-- value ©6p535 to be unavailable

-- accuracy PositionalAccuracy
-—- four pacfked bytes

XML Representation:
<xs:complexType| name="PathHistoryPointType-Q07%" >
<xs:simpleContent>
<xs:annotption>
<xs:dofcumentation>
in [fact 10.5
To pe made up of packed Pytes as follows:
latpffset INTEGER ,(=131072..131071) (18 signed bits)
longOffset INTEGERS(-131072..131071) (18 signed bits)
in [L/10th micro ,degrees
valjpe 131071 to~be used for 131071 or greater
valppe -131074%80 be used for -131071 or less
valppe -13109%2 to be used for unavailable lat or long
timeOffset~INTEGER (0..65535) , (16 unsigned bits)
LSB| unis,rof of 10 mSec
valpe. V65534 to be used for 65534 or greater
valppes 65535 to be unavailable
accuracy PositionalAccuracy
four packed bytes
</xs:documentation>
</xs:annotation>
<xs:extension base="PathHistoryPointType-07-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
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<xs:simpleType name="PathHistoryPointType-07-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="15"/>
</xs:restriction>
</xs:simpleType >

Remarks: The delta units used in the latOffset and Long offset are 1/10th micro degrees from the anchor point given by
the full position vector. The delta units of time used in the time offset are unsigned 10 mSec.

6.70 Data Element: DF_PathHistoryPointType-08
Use: The PathHistoryPointType-8 data element is one of a set of related items to carry past position data (typically

vehicle trails). In use, sequences of this data set are sent (one per data point), typically combined into a single final octet
string.

ASN.1 Representatjon:
PathHistoryPointType-08 ::= OCTET STRING (SIZE (7)) -- in fact 6.5
-- To be made up of packed bytes as follows:
-- latOffset| INTEGER (-131072..131071) (18 signed bits)
-- longOffseit INTEGER (-131072..131071) (18 signed bits)
--— in 1/10th micro degrees
-- value 1B1071 to be used for 131071 or greater
-- value -1B1071 to be used for -131071 or less
-—- value -1B1072 to be used for unavailable lat or {daong

-- timeOffset INTEGER (0..65535), (16 unsigned bits)
—-— LSB unitp of of 10 mSec

-- value ©6p534 to be used for 65534 or greatér

-- value ©6p535 to be unavailable

XML Representation:
<xs:complexType| name="PathHistoryPointType-08" >
<xs:simpleContent>
<xs:annotphtion>
<xs:dofcumentation>
in [fact 6.5
To pe made up of packed bytes as follows:
latpffset INTEGER. (-131072..131071) (18 signed bits)
longOffset INTEGER (-131072..131071) (18 signed bits)
in [L/10th micke degrees
valpe 131091 to be used for 131071 or greater
valjpe -132071 to be used for -131071 or less
valpe =<131072 to be used for unavailable lat or long
timpOffset INTEGER (0..65535) , (16 unsigned bits)
LSBlLumits of of 10 mSec
value 65534 to be used for 65534 or greater
value 65535 to be unavailable
</xs:documentation>
</xs:annotation>
<xs:extension base="PathHistoryPointType-08-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
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<xs:enumeration value="base64Binary"/>

</xs:restriction>

</xs

:simpleType>

</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:simpleType name="PathHistoryPointType-08-string">
<xs:restriction base="xs:base6t4Binary">
<xs:length value="10"/>
</xs:restriction>

</xs:simpleType

>

Remarks: The del

i
the full position vect

6.71 Data Element:

Use: The PathHist
vehicle trails). In us
string.

ASN.1 Representat
PathHistoryPoin

-- To be made up of packed bytes as follows:

-- latOffset

-- longOffseit INTEGER (-131072..131071) (18 .signed bits)

in 1/10t
value 1
value -1
value -1

-- accuracy
-- four pac

XML Representation:

<xs:complexType
<xs:simpleCo

units used in the latOffset and Long offset are 1/10th micro degrees from thé&’a
r. The delta units of time used in the time offset are unsigned 10 mSec.

DF_PathHistoryPointType-09

bryPointType-9 data element is one of a set of related items to_carry past po
b, sequences of this data set are sent (one per data point), typically combined in

jon:
tType—-09

OCTET STRING (SIZE(9)) --S4dn fact 8.5

INTEGER (-131072..131071) (18 signed bits)

h micro degrees

31071 to be used for 131071 ,0r greater
31071 to be used for -131071\or less

31072 to be used for unavailable lat or long

PositionalAccuracy

ked bytes

name="PathHistoryPointType-09" >
htent>

nchor point given by

sition data (typically
0 a single final octet

<xs:annotption>

<xs:dofcumentagien>
in [fact 835
To pe made up of packed bytes as follows:
latpffget INTEGER (-131072..131071) (18 signed bits)
longOffset INTEGER (=131072..131071) (18 signed bits)
in 1/10th micro degrees
value 131071 to be used for 131071 or greater
value -131071 to be used for -131071 or less
value -131072 to be used for unavailable lat or long
accuracy PositionalAccuracy
four packed bytes

</xs:documentation>

</xXs:anno
<xs:exten
<xs:at
<Xs:

<

<
</xs

tation>

sion base="PathHistoryPointType-09-string" >

tribute name="EncodingType" use="required">

simpleType>

xXs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>

/xs:restriction>

:simpleType>
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</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:simpleType name="PathHistoryPointType-09-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="12"/>
</xs:restriction>
</xs:simpleType >

Remarks: The delta units used in the latOffset and Long offset are 1/10th micro degrees from the anchor point given by
the full position vector.

6.72 Data ElementBfF—ath |atU|yPui||tTypc-1G

Use: The PathHistpryPointType-10 data element is one of a set of related items to carry past-pdsition data (typically
vehicle trails). In usp, sequences of this data set are sent (one per data point), typically combined info a single final octet
string.

ASN.1 Representatjon:
PathHistoryPointType-10 ::= OCTET STRING (SIZE(5)) -- in fact 4.5
-- To be made up of packed bytes as follows:
-- latOffset| INTEGER (-131072..131071) (18 signed bits)
-- longOffseit INTEGER (-131072..131071) (18 signed bits)
--— in 1/10th micro degrees
-- value 1B1071 to be used for 131071 or greatexr
-- value -1B1071 to be used for -131071 or less
-—- value -1B1072 to be used for unavailable @t or long

XML Representation:
<xs:complexType| name="PathHistoryPointTypes:d0" >
<xs:simpleContent>
<xs:annotption>
<xs:dofcumentation>
in [fact 4.5
To pe made up of packéed bytes as follows:
latpffset INTEGERS(-131072..131071) (18 signed bits)
longOffset INTEGER. (-131072..131071) (18 signed bits)
in [L/10th micro ‘degrees
valpe 131074580 be used for 131071 or greater
valpe -131091 to be used for -131071 or less
valpe -132072 to be used for unavailable lat or long
</xs:dpcumentation>
</xs:annoltat¥on>
<xs:extenpien base="PathHistoryPointType-10-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:simpleType name="PathHistoryPointType-10-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="7"/>
</xs:restriction>
</xs:simpleType >
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Remarks: The delta units used in the latOffset and Long offset are 1/10th micro degrees from the anchor point given by
the full position vector.

6.73 Data Frame: DF_PathPrediction

Use: The DF_PathPrediction data frame allows vehicles to share their predicted path trajectory by estimating future
vehicle path of travel. This future trajectory estimation provides an indication of future positions of the transmitting vehicle
and can significantly enhance in-lane and out-of-lane threat classification. Trajectories in the Path Prediction data
element are represented, at a first order of curvature approximation, as a circle with a radius R and an origin located at
(0,R), where the x-axis is bore sight from the transmitting vehicle's perspective and normal to the vehicle's vertical axis.
The vehicle's (x,y,z) coordinate frame follows the SAE convention. Radius R will be positive for curvatures to the right
when observed from the transmitting vehicle's perspective. Radii shall be capped at a maximum value supported by the
Path Prediction radius data type Overflow of th|s data type shall be mterpreted by the recelvmg vehicle as "a straight
path" pred|ct|on TheTad [ [ ap databases, rate
of this document. In

achieved by using lpw-pass filtering techniques (time constant typically >2s). To help distinguish between steady state
and non-steady stafe conditions, a confidence factor is included in the data element‘to provide an indication of signal
accuracy due to ragid change in driver input. When driver input is in steady state\(straight roadways or curves with a
constant radius of ciirvature), a high confidence value is reported. During non-steady state conditiofs (curve transitions,
lane changes, etc.), pignal confidence is reduced.

ASN.1 Representatjon:
PathPrediction [|::= SEQUENCE {
radiusOfCurve INTEGER (-32767..32767),
-- LSB units of 10cm
-- straight path to use value ©@f~¥32767
confidence INTEGER (0..200),
—-— LSB units of 0.5 percent

[()

... —— # LOCRL CONTENT
}

XML Representation:
<xs:complexType| name="PathPredigtion" >
<xs:sequehce>
<xs:elpment name="padi#usOfCurve" >
<xs|:simpleType
xs:restprhcfion base="xs:short">
<xs:minInclusive value="-32767"/>
/xs:ixestriction>
</xp:simpleType>
</xs:eflement>
<!l—— TBRZunits of 10cm
straight path to use value of 32767 -->
<xs:element name="confidence" >
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:maxInclusive value="200"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!-- LSB units of 0.5 percent -->
<xs:element name="localPathPrediction" type="local:PathPrediction"
minOccurs="0"/>
</xs:sequence>
</xs:complexType>
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Used By: This entry is used directly by one other data structure in this standard, a DF called DFE_VehicleSafetyExtension
<ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.

6.74 Data Frame: DF_Position3D_2

Use: A data concept which provides a precise location in the WGS-84 coordinate system from which short offsets may
then be used to create additional data using a flat earth projection centered from this point. It is typically used in the
description of maps and intersections as well as signs and traveler data. A collection of the two 4-byte lat-long information
elements and the one 2 byte elevation used to build a complete 3D position set in 10 bytes.

ASN.1 Representation:

Position3D-2 ::= SEQUENCE {
lat Latitude, -- in 1/10th micro degrees
long Lpngitude, --— 1n 1/10th micro degrees
elevation E[levation2 OPTIONAL, -- in 10 cm units
regional RegionalPosition3D OPTIONAL,

-- regional extensions

}

Used By: This entry is directly used by the following 2 other data structures in this.standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF IntersectionGeometry CHANGED <ASN> <>, and

DF DF RoadSegment CHANGED <ASN> <>.

In addition, this item|may be used by data structures in other ITS\standards.

Remarks: When uged to describe paths, all subsequent.affset values are added te-from this point|(and thereafter from
the prior point) or in order to determine the absolute position to be described. In some data strucfures more than one
Position3D may be present. Data values are interpreted in a stream fashion. That is, until a new Pdsition3D is read, the
value for the last ong is used as the basis for all offset values found in the same structure.

6.75 Data Frame: DF_Position3D

Use: A data concept which provides a(definitive and precise location in the WSG-84 coordinate system from which short
offsets may then usegd to create additiorial data using a flat earth projection centered from this point.. [Typically used in the
description of maps pnd intersections as well as signs and traveler data. A collection of the two 4 byt¢ lat-long information
elements and the onge 2 byte elevation used to build a complete 3D position set in 10 bytes.

ASN.1 Representatjon:

Position3D ::= BEQUENCE {
lat L aP1tude, --— in 1/10th micro degrees
long Longitude, =-- in 1/10th micro degrees

elevation Elevation OPTIONAL
}

XML Representation:
<xs:complexType name="Position3D" >
<xs:sequence>
<xs:element name="lat" type="Latitude" />

<!-- in 1/10th micro degrees -->
<xs:element name="long" type="Longitude" />
<!-- in 1/10th micro degrees -->

<xs:element name="elevation" type="Elevation" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
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Used By: This entry is directly used by the following 5 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF_Circle <ASN> <XML>, and
DF DF RegionPointSet <ASN> <XML>, and
DF DF RoadSignID <ASN> <XML>, and
DF DF _ShapePointSet <ASN> <XML>, and
MSG MSG_Travelerinformation Message (TIM) <ASN> <XML>.

In addition, this item

Remarks: In use
absolute position to
interpreted in a stred
all offset values foun

6.76 Data Element:

Use: The DE_ Pos
used to model the a
elements are packeg

ASN.1 Representat
PositionalAccur
-—- And the by]

Byte 1: se
range 0-12
0xFE=254=a
0xFF=255=u

Byte 2: se
range 0-12
0xFE=254=a
0xFF=255=u

Bytes 3-4:
relative t
LSB units

may be used by data structures in other ITS standards.

o describe paths, all subsequent offset values are added to this point\n ord
be described. In some data structures more than one Position3D may, be prese
m fashion. That is, until a new Position3D is read, the value for the_ last one is U
d in the same structure.

DF_PositionalAccuracy

tional Accuracy element is a 4 octet field of packed data consisting of various
ccuracy of the positional determination with respect{o each given axis. Note tha
as one single data object, this is treated as a dataframe.

on:
[ Cy OCTET STRING (SIZE(4))
tes defined as folllows

mi-major accuracy at one gtandard dev

.7 meter, LSB .05m

hy value equal or greater than 12.70 meter
havailable semi-major, »walue

mi-minor accuraey\at one standard dev

.7 meter, LSB .05m

hy value equall/ or greater than 12.70 meter
havailabletssemi-minor value

orientation of semi-major axis
o trlesnorth (0~359.9945078786 degrees)
bf 360/65535 deg 0.0054932479

er to determine the
nt. Data values are
sed as the basis for

arameters of quality
because the 3 data

a value of

0x0000 =0 shall be 0 degrees

a value of
a value of
a value of
(In NMEA G

XML Representatio
<xs:complexType

0x0001 =1 shall be 0.0054932479degrees

OxXFFFE =65534 shall be 359.9945078786 deg

OxXFFFF =65535 shall be used for orientation unavailable
PGST)

n:
name="PositionalAccuracy" >

<xs:simpleContent>

<xs:annot
<xs:do
And

Byte 1:
range 0-12.7 meter,

ation>

cumentation>

the bytes defined as folllows

semi-major accuracy at one standard dev
LSB .05m

O0xFE=254=any value equal or greater than 12.70 meter

OxF

F=255=unavailable semi-major value
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Byte 2: semi-minor accuracy at one standard dev
range 0-12.7 meter, LSB .05m

O0xFE=254=any value equal or greater than 12.70 meter
OxFF=255=unavailable semi-minor value

Bytes 3-4: orientation of semi-major axis

relative to true north (0~359.9945078786 degrees)
LSB units of 360/65535 deg 0.0054932479

a value of 0x0000 =0 shall be 0 degrees

a value of 0x0001 =1 shall be 0.0054932479degrees

a value of OxFFFE =65534 shall be 359.9945078786 deg
a value of OxFFFF =65535 shall be used for orientation unavailable
(In NMEA GPGST)
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</xs:d
</xs:anno

ocumentation>
ot o

<xs:exten
<xs:at
<XS

<

<
</xs
</xs:a
</xs:exte
</xs:simpleC
</xs:complexTyp
<xs:simpleType
<xs:restrict
<xs:lengt
</xs:restric
</xs:simpleType

Used By: This entry
name, ASN.1, and X

DF 1

sion base="PositionalAccuracy-string" >
tribute name="EncodingType" use="required">

:pimpleType>

ks:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
xXs:restriction>

:simpleType>

ttribute>

hsion>

bntent>

>

hame="PositionalAccuracy-string">

ion base="xs:base64Binary">

h value="6"/>

tion>

>

is directly used by the following 3 qother data structures in this standard (record t\
ML name (if present) of each):

DF 1

MSG \

F_FullPositionVector <ASN> <XML>, and
F _PathHistoryPointType-01 <ASN> <XML>, and
ISG_BasicSafetyMessage Verbose (VBSM) <ASN> <XML>.

In addition, this item

6.77 Data Element;

may be used by data structures in other ITS standards.

DF_RositionConfidenceSet

Use: A single byte |

ASN.1 Representat

PositionConfide

-— To be encode

SEQUENCE ({
pos

elevation
- )

XML Representatio
<xs:complexType
<xs:simpleCo
<xs:annot

data f biad [N latad bt fiolda ot bt
JITY Udila TTantc CUTTTVITTITTYy TTTUntipTe TIdivUu VIt TICTU O TV UTTo U yte.

ion:
nceSet
d as:

OCTET STRING (SIZE (1))

PositionConfidence,

-x- 4 bits, for both horizontal directions
ElevationConfidence

-x- 4 bits

n:

name="PositionConfidenceSet" >
ntent>

ation>

pe, descriptive
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<xs:documentation>
To be encoded as:

SEQUENCE

pos
—x—

elevation

- -

}

{
PositionConfidence,

for both horizontal directions
ElevationConfidence

4 bits,

4 bits

</xs:documentation>
</xs:annotation>
<xs:extension base="PositionConfidenceSet-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>

<

P AN L —n

< DNMTATTTINII

<
</xs
</xs:a
</xs:exte
</xs:simpleC
</xs:complexTyp
<xs:simpleType
<xs:restrict
<xs:lengt
</xs:restric
</xs:simpleType

Used By: This entry
name, ASN.1, and X

DF 1

<xs:enumeration value="base64Binary"/>
xs:restriction>
:simpleType>
ttribute>
hsion>
bntent>
>
hame="PositionConfidenceSet-string">
ion base="xs:base64Binary">
h value="2"/>
cion>
>

is directly used by the following 2 other data Structures in this standard (record ty
ML name (if present) of each):
F_ConfidenceSet

<ASN> <XML>, and

DF

F FullPositionVector <ASN> <XML>.

In addition, this item
6.78 Data Frame: [

Use: The PreemptH

ASN.1 Representatj

PreemptPriority]

Used By: This entry

may be used by data structures in other ITS standards.
F_PreemptPrioritylList
riorityList data frame consists of a list of RegionalSignalControlZone entries.

on:
List

SEQUENCE (SIZE(1..32)) OF RegionalSignalControlZon§g

pe, descriptive

iS-used directly by one other data structure in this standard, a DF called DF_Inte

rsectionGeometry

CHANGED <AsSN>

1 ol alid: dlota—ib lo ol lo ol ok 4 & H bl ITQ ek ol ol
T aUUtturt, uno Tt itiay VS UosTU Uy Udld SUTULLIUTTS 1T UUITT TT o sldliuaius.

6.79 Data Frame: DF_Regional_AdvisorySpeed

Use: The regional extension of this data frame. Used to allow each region to define additional content for a given data
frame to suit regional needs, if required.

ASN.1 Representat
RegionalAdvisor

ion:
ySpeed

REGION.Reg-AdvisorySpeed

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_AdvisorySpeed <ASN>

<>.
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6.80 Data Frame: DF_Regional_ComputedLane

Use: The regional extension of this data frame. Used to allow each region to define additional content for a given data

frame to suit regiona

| needs, if required.

ASN.1 Representation:

RegionalComputedLane

REGION.Reg-ComputedLane

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_ComputedLane

CHANGED <ASN>

<>.

6.81 Data Frame: DF_Regional_ConnectionManeuverAssist

Use: The regional ¢xtension of this data frame. Used to allow each region to define additional can

frame to suit regiong

ASN.1 Representat
RegionalConnect

Used By: This entry
DF _ConnectionMan

| needs, if required.

on:
i onManeuverAssist

REGION.Reg-ConnectionManeuverAssgist

is used directly by one other data structure in this standard, a DF called
puverAssist <ASN> <>,

6.82 Data Frame: [

F_Regional_GenericLane

Use: The regional ¢xtension of this data frame. Used to allow each.region to define additional con

frame to suit regiong

ASN.1 Representat
RegionalGeneric

Used By: This entry
CHANGED <asN>

6.83 Data Frame: [j

| needs, if required.

on:
Lane

REGION.Reg-GenericLane

is used directly by one other data_structure in this standard, a DF called DF_Ger]

tent for a given data

tent for a given data

ericLane

<>.

F_Regional_lIntersection

Use: The regional ¢xtension of this datasframe. Used to allow each region to define additional con

frame to suit regiong

ASN.1 Representat
RegionallInterse

Used By: This entry
CHANGED <asN>

| needs, if required:

jon:
ction :z

REGION.Reg-Intersection

is used'directly by one other data structure in this standard, a DF called DF_Inte|

tent for a given data

rsectionGeometry

<>,

6.84 Data Frame: DF_Regional_IntersectionState

Use: The regional extension of this data frame. Used to allow each region to define additional content for a given data
frame to suit regional needs, if required.

ASN.1 Representat
RegionalInterse

ion:
ctionState

REGION.Reg-IntersectionState

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_IntersectionState

CHANGED <ASN>

<>.
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6.85 Data Frame: DF_Regional_LaneDataAttribute

Use: The regional extension of this data frame. Used to allow each region to define additional content for a given data

frame to suit regiona

| needs, if required.

ASN.1 Representation:

RegionalLaneDataAttribute

REGION.Reg-LaneDataAttribute

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneDataAttribute

<ASN> <>.

6.86 Data Frame: DF_Regional_MapData

Use: The regional thension of this data frame. Used to allow each region to define additional(con

frame to suit regiong

ASN.1 Representat

RegionalMapData| ::

Used By: This entry
<ASN> <>,

6.87 Data Frame: [

Use: The regional ¢xtension of this data frame. Used to allow eagh_region to define additional con

frame to suit regiong

ASN.1 Representat
RegionalMovemen

Used By: This entry
CHANGED <asN>

6.88 Data Frame: [

Use: The regional ¢xtension of this data/frame. Used to allow each region to define additional con

frame to suit regiong

ASN.1 Representat
RegionalMovemen

Used By: This entry

| needs, if required.

on:

REGION.Reg-MapData

is used directly by one other data structure in this standard, aMSG called MSG

tent for a given data

MapData (MAP)

F_Regional_MovementEvent

| needs, if required.

on:
tEvent

REGION.Reg-Movemen®Event

is used directly by one other datastructure in this standard, a DF called DF_Mo

tent for a given data

ementEvent

<>.

F_Regional_MovementState

| needs, if required:

jon.:
CState N\

REGION.Reg-MovementState

is_used directly by one other data structure in this standard, a DF called DF_Mo

tent for a given data

ementState <ASN>

<>.

6.89 Data Frame: DF_Regional_NodeOffsetPoint

Use: The regional extension of this data frame. Used to allow each region to define additional content for a given data
frame to suit regional needs, if required.

ASN.1 Representat
RegionalNodeOff

ion:
setPoint ::

REGION.Reg-NodeOffsetPoint

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeOffsetPoint

<ASN> <>.
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6.90 Data Frame: DF_Regional_Position3D

Use: The regional extension of this data frame. Used to allow each region to define additional content for a given data

frame to suit regiona

| needs, if required.

ASN.1 Representation:

RegionalPosition3D ::

REGION.Reg-Position3D

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Position3D 2

CHANGED <ASN>

<>.

6.91 Data Frame: DF_Regional_RegionalLaneAttributes

Use: The regional ¢xtension of this data frame. Used to allow each region to define additional con

frame to suit regiong

ASN.1 Representat
RegionalLaneAtt]

Used By: This entry
<>,

6.92 Data Frame: [

Use: The regional ¢xtension of this data frame. Used to allow each.region to define additional con

frame to suit regiong

ASN.1 Representat
RegionalNodeAtt

Used By: This entry
DF _RegionalNodeA

| needs, if required.

on:
ributes

REGION.Reg-LaneAttributes

is used directly by one other data structure in this standard, a,DFk called DF_Lan

tent for a given data

pAttributes <AsSN>

F_Regional_RegionalNodeAttribute

| needs, if required.

on:
ribute

REGION.Reg-NodeAttxibute

is used directly by one other data-structure in this standard, a DF called
tributeList <ASN> <>,

6.93 Data Frame: [

Use: The regional ¢xtension of this datasframe. Used to allow each region to define additional con

frame to suit regiong

ASN.1 Representat
RegionalRestric

Used By: This entry
<ASN> <>.

F_Regional_RestrictionUserType

| needs, if required:

on:
tionUsexrType

REGION.Reg-RestrictionUserType

is used directly by one other data structure in this standard, a DF called DF_Reg

tent for a given data

tent for a given data

trictionUserType

6.94 Data Frame: DF_Regional_RoadSegment

Use: The regional extension of this data frame. Used to allow each region to define additional content for a given data
frame to suit regional needs, if required.

ASN.1 Representat

RegionalRoadSegment ::

ion:

REGION.Reg-RoadSegment

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RoadSegment

CHANGED <ASN>

<>.
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6.95 Data Frame: DF_Regional_SignalControlZone

Use: The regional extension of this data frame. Used to allow each region to define additional content for a given data
frame to suit regional needs, if required.

ASN.1 Representat
RegionalSignalC

ion:
ontrolZone

REGION.Reg-SignalControlZone

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_PreemptPriorityList

<ASN> <>.

6.96 Data Frame: DF_Regional_SPAT

Use: The regional ¢xtension of this data frame. Used to allow each region to define additional can

frame to suit regiong

ASN.1 Representat
RegionalSPAT :

Used By: This entry
MSG_SignalPhaseA

:F REGION.Reg-SPAT

| needs, if required.

on:

is used directly by one other data structure in this standard, a MSG called
ndTiming Message (SPAT) <ASN> <>,

6.97 Data Frame: [
Use: The RegionalN

ASN.1 Representat
RegionalNodeAtt

Used By: This entry
<ASN> <>.

6.98 Data Frame: [

Use: The DF_Reqgi
(and, possibly Zs wh

ASN.1 Representat
RegionList ::
-- the Posit
-- is found

F_RegionalNodeAttributeList
lodeAttributeList data frame consists of a list of RegionalNodeAttribute entries.

jon:
ributelList

SEQUENCE (SIZE (1x.8)) OF RegionalNodeAttribut

tent for a given data

=

is used directly by one other data structure in this standard, a DF called DFE_Nod

eAttributeSet

F_RegionList

pnList data structure provides the sequence of signed offset values for determ

jon:

SEQUENCE (S$ZE(1..64)) OF RegionOffsets
ion3D refi{point (starting point or anchor)
in the\outer object.

XML Representati
<xs:complexTyp

o

el

ning the Xs and Ys

en present) using thesthen current Position3D object to build a path to enclose a ffegion.

ame="Regionlist" >

<xs:sequence minOccurs="1" maxOccurs="64">
<xs:element name="region" type="RegionOffsets" />

</xs:sequence>
</xs:complexType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RegionPointSet <AsSN>
<XML>. In addition, this item may be used by data structures in other ITS standards.

Remarks: When describing a path, subsequent nodes provide points further and further away along the developed line.
Include as many point as necessary to characterize curvature "within tolerance."
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6.99 Data Frame: DF_RegionOffsets

Use: The RegionOffsetsdata structure provides one set of signed offset values for determining the Xs and Ys (and,
possibly Zs when present) using the then current ReferencePoint object to build a single point in a path. Typically is it
used to describe large enclosed regions.

ASN.1 Representation:
RegionOffsets ::= SEQUENCE ({
xOffset INTEGER (-32767..32767),
yOffset INTEGER (-32767..32767),
zOffset INTEGER (-32767..32767) OPTIONAL
-- all in signed values where
-— the LSB is in units of 1 meter

}

XML Representation:
<xs:complexType| name="RegionOffsets" >
<xs:sequepce>
<xs:elpment name="xOffset" >
<xs|:simpleType>
XsS:restriction base="xs:short">
<xs:minInclusive value="-32767"/>
/xs:restriction>
</xp:simpleType>
</xs:eflement>
<xs:elpment name="yOffset" >
<xs|:simpleType>
Xs:restriction base="xs:short">
<xs:minInclusive value="-3276%"/>
/xs:restriction>
</xp:simpleType>
</xs:ellement>
<xs:elpment name="zOffset" min®©ccurs="0">
<xsl|:simpleType>
Xs:restriction basé="xs:short">
<xs:minInclusive value="-32767"/>
/Xs:restrictionx
</xlg:simpleType>
</xs:eflement>
<!-- alll in signed‘values where
the LSB is in,units of 1 meter -->
</xs:sequence>
</xs:complexTypp>

Used By: This entry iS-used directly by one other data structure in this standard, a DF called DE_RedionList <ASN>
<XML>. In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that while latitude and longitude and elevation values are provided in the reference point with respect to
the common geoid, these offsets are given in absolute distance (units of 1 meter) of offset. When a value for zOffset is
given, that value persists until changed again for additional nodes in the list.
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6.100 Data Frame: DF_RegionPointSet

Use: The DF_RegionPointSet DF is used to represent or describe an enclosed region. It is typically employed to define a
region where signs or advisories would be valid.

ASN.1 Representation:

RegionPointSet
anchor
nodeList

}

SEQUENCE {
Position3D
Regionlist,
-- path details of the regions outline

OPTIONAL,

XML RepresentatioL\:

<xs:complexType
<xs:seque
<xs:el

<xs:el

<!-- p
</xs:sequ
</xs:complexTyp

N
S
S
el
S

=)

Used By: This entry

<XML>. In addition,|t

6.101 Data Frame: [j

Use: The DF_Reg\
segment.

ASN.1 Representat
RegulatorySpeed[L
type S

name="RegionPointSet" >

ce>

ment name="anchor" type="Position3D" minOccurs="0"/>
ment name="nodeList" type="RegionList" />

th details of the regions outline -->

nce>

>

is used directly by one other data structure in this stafdard, a DF called DF_Vali

dRegion <ASN>

his item may be used by data structures in other |TS standards.

F_RegulatorySpeedLimit

latorySpeedLimit data frame is used to convey a regulatory speed about a lan

on:

imit SEQUENCE {
peedLimitType,

speed \/

}

- The type of regulatory speed which follows

elocity

The speed im~unhits of 0.02 m/s

when expr&€sseéd in MPH this shall be rounded
to the chosest integer wvalue

See ReMmarks under the SpeedAdvice entry for
conventing and transmitting a speed expressed
inSMPH to units of 0.1 m/s

e, lanes, or roadway

Used By: This entrysuseddirectly by oreotherdatastructure-imthis standarda-DF catied-DF—Spe

<>.

edLimitList <ASN>

In addition, this item may be used by data structures in other ITS standards.

6.102 Data Frame: DF_RestrictionClassAssignment

Use: The RestrictionClassAssignment data frame is used to assign (or bind) a single RestrictionClassID data element to
a list of all user classes to which it applies. A collection of these bindings is conveyed in the RestrictionClassList data
frame in the MAP message to travelers. The established index is then used in the lane object of the MAP messages, in
the ConnectTo data frame, to qualify to whom a signal group ID applies when it is sent by the SPAT message about a

movement.

ASN.1 Representation:

RestrictionClassAssignment

id Rest

SEQUENCE {
rictionClassID,

-- the unique wvalue

(within an intersection or local region)
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-- that is assigned to this group of users
RestrictionUserTypelist

-— The list of user types/classes

-— to which this restriction ID applies

users

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RestrictionClassList
<ASN> <>. In addition, this item may be used by data structures in other ITS standards.

Remarks: The overall RestrictionClass assignment process allows dynamic support within the framework of the common
message set for the various special cases that some signalized intersections must support. While the assigned value
needs to be unique only within the scope of the intersection that uses it, the resulting assignment lists will tend to be static

and stable for regional deployment areas such as a metropolitan area based on their operational practices and needs.

6.103 Data Frame: [

Use: The Restrictig
index. The resulting
information) with thq
conveyed to the use

ASN.1 Representat
RestrictionClas
RestrictionC

F_RestrictionClassList

nClassList data frame is used to enumerate a list of user classes which\belong
collection is treated as a group by the signal controller when it issues movemer
GrouplD for this group. This data frame is typically static for longperiods o
by means of the MAP message.

jon:
sList ::= SEQUENCE (SIZE(1..254)) OF
lassAssignment

Used By: This entry
<ASN> <>. In addi

Remarks: The ove
message set for the
needs to be unique
and stable for region

6.104 Data Frame: [
Use: The Restrictio

ASN.1 Representat
RestrictionUser

Used By: This entry
DF _RestrictionClass

is used directly by one other data structure in this standard, a MSG called MSG

to a given assigned
t data (signal phase
f time (months) and

MapData (MAP)

ion, this item may be used by data structures in other ITS standards.

all restriction class assignment process allows dynamic support within the frame
various special cases that some signalized intersections must support. Whilg
bnly within the scope of the intersection that uses it, the resulting assignment lists
al deployment areas such as a metropolitan area based on their operational prac

F_RestrictionUserTypeList
nUserTypelList data frame consists of a list of RestrictionUserType entries.

on:
[vpelList :«

SEQUENCE (SIZE(1..16)) OF RestrictionUserType

is useddirectly by one other data structure in this standard, a DF called
Assighment <ASN> <>. In addition, this item may be used by data structures in

standards.

work of the common

the assigned value
will tend to be static
ices and needs.

other ITS

6.105 Data Frame: DF_RestrictionUserType

Use: The RestrictionUserType data frame is used to provide a means to select one, and only one, user type or class from
a number of well-known lists. The selected entry is then used in the overall Restriction Class assignment process to
indicate that a given GrouplID (a way of expressing a movement in the SPAT/MAP system) applies to (is restricted to) this
class of user.
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ASN.1 Representation:

RestrictionUserType
RestrictionAppliesTo,

basicType

::= CHOICE {

-—- a set of the most commonly used types

regional

RegionalRestrictionUserType

-- regional extensions

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RestrictionUserTypeList

<ASN> <>,

In addition, this item may be used by data structures in other ITS standards.

6.106 Data Frame: DF_RoadlLaneSetList

Use: The RoadLaanSetList data frame consists of a list of GenericLane entries used to describe @.sé¢

ASN.1 Representat
RoadLaneSetList]

Used By: This entry
CHANGED <asN>

6.107 Data Frame: [j

on:

= SEQUENCE (SIZE(1l..255)) OF GenericLane

is used directly by one other data structure in this standard, a Dk ealled DF_Rod

gment of roadway.

dSegment

<>. In addition, this item may be used by data structures in other ITS standards

F_RoadSegment

Use: A complete dégscription of a RoadSegment including its geometry‘and its allowed navigationa

of any additional reg
such as a work zong

ASN.1 Representat
RoadSegment
name

ulatory restrictions that may apply over time orfrom user classification) and an
or incident event.

jon:
SEQUENCE {
DescriptiveName OPTIONAL,

id

RoadSegmentReferencelD,

revision
-- Required
refPoint

-- a globalily unique value for the segment
MsgCount,

default values about-the descriptions to follow
Position3D-2, --\the reference from which subsequent

laneWidth

speedLimits

-—(data points are offset until a new
{-ypoint is used.
LaneWidth OPRPT-IONAL,
-—- Reference width used by all subsequent
-- lanes unless a new width is given
SpeediimitList OPTIONAL,

Reference regulatory speed limits
used by all subsequent

paths (independent
y current disruptions

-- Data desc

Ldalies Ullles ad I[IEeW pececd ib gJ. [Se}

See Remarks under the SpeedAdvice entry
for converting and transmitting a speed
expressed in MPH to units of 0.1 m/s
ribing disruptions in the RoadSegment

-- such as work zones etc will be added here;,

-- in the US
-—- The detai
roadLaneSet

the SAE ITIS codes would be used here
ls regarding each lane type in the RoadSegment
RoadLaneSetList,



https://saenorm.com/api/?name=a9c62f44fd24ea87be722866b4b0cd40

SAE INTERNATI

ONAL J2735™ SEP2015

Page 115 of 402

regional

}

roadLaneSet SEQUENCE

(SIZE(1..255)) OF
GenericlLane,
-- data about one or more lanes

(all lane geometry is here)

RegionalRoadSegment OPTIONAL,
-- regional extensions

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RoadSegmentList

<ASN> <>.

In addition, this item may be used by data structures in other ITS standards.

Remarks: Very pre
6.108 Data Frame: L
Use: The RoadSeg

ASN.1 Representat
RoadSegmentList

Used By: This entry
<ASN> <>. In addi

6.109 Data Frame: [

Use: The RoadSe(
segment of interest,

mimary at thistime:
F_RoadSegmentList
mentList data frame consists of a list of RoadSegment entries.

on:

(SIZE(1..32))

SEQUENCE OF RoadSegment

is used directly by one other data structure in this standard, a MSG called MSG

MapData (MAP)

ion, this item may be used by data structures in otherdTS standards.
F_RoadSegmentReferencelD

mentReferencelD data frame is used to convey theRoadSegmentID which uni

and also the RegionallD assigned to the region in which is is operating (when req
on:
rencelD ::= SEQUENCE {

RegulatorID OPTIONAL,

ASN.1 Representat
RoadSegmentRefe
region Road|

-- a

-t

-t

id Road|

globally unique regiQilal assignment value
ypical assigned to, a~regional DOT authority
he value zero shall’ be used for testing needs
SegmentID

a
i
d
n
t

}

in question within the above region of use

unique mapping to the road segment

uring itg)period of aggiment and use
bte thaflt Junlike intserectionID values,
his yalue can be reused by the region

Used By: This entry 15 USETdiractly by One OtheT tata Structure i this Standard, @ DE-catied DF—Roz

CHANGED <ASN>

que to a given road
Luired).

dSegment

<>. In addition, this item may be used by data structures in other ITS standards.

Remarks: A fully qualified road segment consists of its regionally unique ID (the RoadSegmentID) and it region ID (the
RegionallD). Taken together these form a unique value which is never repeated during the same period of time.

6.110 Data Frame: DF_RoadSignID

Use: The RoadSignID data frame is used to provide a precise location of one or more roadside signs.
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ASN.1 Representation:

RoadSignID ::= SEQUENCE ({
position Position3D,
—-- Location of sign
viewAngle HeadingSlice,

mutcdCode

crc

}

-- Vehicle direction of travel while

-- facing active side of sign
MUTCDCode OPTIONAL,

-- Tag for MUTCD code or "generic sign"
MsgCRC OPTIONAL

—-—- Used to provide a check sum

XML Representatiolw:

<xs:complexType
<xs:seque
<xs:el

<!-= T

<xs:el

<!==V

facing

<xs:el

<!-=-T

<xs:el

<!-- 7
</xs:sequ
</xs:complexTyp

Used By: This entry
Message (TIM) <A

name="RoadSignID" >

hce>

ement name="position" type="Position3D" />
bcation of sign -->

ement name="viewAngle" type="HeadingSlice" />

chicle direction of travel while

active side of sign -->

ement name="mutcdCode" type="MUTCDCode" minOccurs="0"/>
bg for MUTCD code or &gquot;generic signgguot; -->

cement name="crc" type="MsgCRC" minOccydzs="0"/>

sed to provide a check sum -->

cence>

o >

is used directly by one other data structure in this standard, a MSG called MSG

TravelerInformation

6.111 Data Frame: [

Use: The DF_RTC
It is encoded as an d

ASN.1 Representat

F_RTCMHeader

ctet blob string.

jon:

RTCMHeader ::= PCTET STRING (SIZE (5))

-- defined als:
-- SEQUENCE |{
-- status GPSstatus,

-/to occupy 1 byte
-—- offsetSet| ~AntennaOffsetSet

=— to occupy 4 hifoc
-}

XML Representatio
<xs:complexType
<xs:simpleCo
<xs:annot
<xs:do

def

n:

name="RTCMHeader" >
ntent>

ation>

cumentation>

ined as:

SEQUENCE  {

sta
to
off
to
}
</xs:d

tus GPSstatus,
occupy 1 byte

setSet AntennaOffsetSet
occupy 4 bytes

ocumentation>

N> <XML>. In addition, this item maybe used by data structures in other ITS standards.

MIHeader data frame is a ¢€ollection of data values used to convey RTCM information between users.
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</xs:anno
<xs:exten
<xs:at
<xs:

<

<

</xs

</xs:a

</xs:exte

</xs:simpleC

</xs:complexTyp
<xs:simpleType

<xXs:restrict

tation>

sion base="RTCMHeader-string" >

tribute name="EncodingType" use="required">

simpleType>

xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>

/xs:restriction>

:simpleType>

ttribute>

nsion>

ontent>

e>

name="RTCMHeader-string">

G en baca— o b

<xs:lengt
</xs:restric
</xs:simpleType

Used By: This entry
name, ASN.1, and X

DF 1

h value="7"/>
tion>
>

is directly used by the following 2 other data structures in this standard (record t\
ML name (if present) of each):
F_RTCMPackage

<ASN> <XML», and

MSG

1ISG_RTCM Corrections (RTCM) <ASN> <XML>.

In addition, this item
6.112 Data Frame: [
Use: The DF_RTC

RTCM Revision and
typically used (ina s

may be used by data structures in other ITS standards.
F_RTCMmsg
Mmsg holds a single complete RTCMgmessage. The specific type and structun

RTCM ID data elements, which are“followed by the actual message payload
equence-of) in the RTCM-Corrections message.

ASN.1 Representatjon:
RTCMmsg = SEQUENCE {
rev RTCM-Revision OPTIQNAL,
rtcmID RTCM-ID OPFLONAL,
—-—| the message (and sub-message type, as
—-—| defined inf%\the RTCM revision being used
payload RTCM-Payload,
—-—| the pagyldoad bytes
-- # LOCRL_CONTFENT

pe, descriptive

e is provided by the
This data frame is

XML Representati
<xs:complexType
<xs:seque
<xs:el

<xs:el

<l--t

define

<xs:el

<l--t

name="RTCMmsg" >

nce>

ement name="rev" type="RTCM-Revision"
ement name="rtcmID" type="RTCM-ID" minOccurs="0"/>
he message and sub-message type, as

d in the RTCM revision being used -->
ement name="payload" type="RTCM-Payload"
he payload bytes -->

minOccurs="0"/>

/>

<xs:element name="localRTCMmsg" type="local:RTCMmsg" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
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Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG _RTCM_Corrections
(RTCM) <ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.

6.113 Data Frame: DF_RTCMPackage

Use: The RTCMPackage data frame is used to convey a select sub-set of the RTCM messages (message types 1001
TO 1032) which deal with differential corrections between users. Encapsulates messages are those defined in RTCM
Standard 10403.1 for Differential GNSS (Global Navigation Satellite Systems) Services -Version 3 adopted on October
27, 2006 and its successors. At the date this standard was published this included Amendment #2 published August 31,
2007.

ASN.1 Representation:

RTCMPackage ::=| SEQUENCE ({
anchorPoint [FullPositionVector OPTIONAL,
-- precise opserver position, if needed

rtcmHeader RTCMHeader,

-- an octet plob consisting of:
-- one byte with:

-- GPSstatus
-- 4 bytes with:

-- AntennaOfijfsetSet containing x,y,z data

-- note that| a max of 16 satellites are allowed

msgl001 OCTET STRING (SIZE(1l6..124)) OPTIONALy
-IF pPRange data GPS L1
msgl002 OCTET STRING (SIZE(18..156)) OPTIONAL,

- pRange data GPS L1

msgl003 OCTET STRING (SIZE (21..210)) OPTIONAL,
-— pRange data GPS L1, L2
msgl004 OCTET STRING (SIZE (24..258Y)) OPTIONAL,
-— pRange data GPS L1;\L2
msgl005 OCTET STRING (SIZE(19)) OPTIONAL,
- observer station data
msgl006 OCTET STRING (STZE (21)) OPTIONAL,
-I- observer gtation data
msgl007 OCTET STRING (SIZE(5..36)) OPTIONAL,
- antenna of observer station data
msgl008 OCTET/STRING (SIZE (6..68)) OPTIONAL,
-I ~antenna of observer station data
msgl009 OCTET STRING (SIZE(l6..136)) OPTIONAL,
-- pRange data GLONASS L1
msgl010 OCTET STRING (SIZE(18..166)) OPTIONAL,
-- pRange data GLONASS Ll
msgl01l1l OCTET STRING (SIZE(21..222)) OPTIONAL,
-- pRange data GLONASS L1, L2
msgl01l2 OCTET STRING (SIZE (24..268)) OPTIONAL,
-- pRange data GLONASS L1, L2
msgl013 OCTET STRING (SIZE(13..27)) OPTIONAL,

-— system parameters data

., —— # LOCAL CONTENT
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-- The below items shall never be sent
-- over WSM stack encoding (other encodings may be used)
-- and may be removed from the ASN

msgl014
msgl015
msgl01l6

msgl01l7

-- msgl018
msgl019
msgl020
msgl021
msgl022
msgl023
msgl024
msgl025
msgl026

msgl027

-- msgl028
msgl029
msgl030
msgl031

msgl032

OCTET STRING (SIZE(15)) OPTIONAL,

-— Network Aux Station (NAS) data
OCTET STRING (SIZE(13..69)) OPTIONAL,
-—- Ionospheric Correction data

OCTET STRING (SIZE(14..81)) OPTIONAL,
-—- Geometry Correction data

OCTET STRING (SIZE(l16..115)) OPTIONAL,

—— Combined Ionospheric and Geometry data

i ; hi q

OCTET STRING (SIZE (62)) OPTIONAL,
-IF Satellite Ephermeris data

OCTET STRING (SIZE (45)) OPTIONAL,
-I Satellite Ephermeris data

OCTET STRING (SIZE(62)) OPTIONAL,
- Helmert-Abridged Molodenski Transform data
OCTET STRING (SIZE(75)) OPTIONAL,
- Molodenski-Badekas Transform data
OCTET STRING (SIZE(73)) OPTIONAL,
- Ellipse Residuals data

OCTET STRING (SIZE(74)) OPTIONAL,
-l Plane-Grid Residuals data

OCTET STRING (SIZE(25)) OPTIONAL,
- Non-Lab Conic Project data

OCTET STRING (SIZE(30)) OPTIONAL,
- Lab Conic Conform Project (d@ta
OCTET STRING (SIZE(33)) OPTTONAL,

- Ob Mercator Project data

ils reserved at this time

OCTET STRING (SIZEXX10..69)) OPTIONAL,

-IF Unicode test( Bype data

OCTET STRING (SIZE(14..105)) OPTIONAL,
- GPS Residuals data

OCTET STRING' (SIZE (15..107)) OPTIONAL,
- GLONASS Residuals data

OCTET,STRING (SIZE (20)) OPTIONAL,

- RefvStation Position data

-- Proprietary Data content (msg4Uxx to msg4095)
-- may be added as needed

-- # LOCAL_CONTENT

XML Representation:
<xs:complexType name="RTCMPackage" >
<xs:sequence>
<xs:element name="anchorPoint" type="FullPositionVector"

<l--

precise observer position, if needed -->

<xs:element name="rtcmHeader" type="RTCMHeader" />

<l--

an octet blob consisting of:

one byte with:
GPSstatus
4 bytes with:

minOccurs="0"/>
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AntennaOffsetSet containing x, y, z data
note that a max of 16 satellites are allowed -->
<xs:element name="msglO001l" minOccurs="0">
<xs:complexType><xs:simpleContent>
<xs:extension base="msgl00l-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>

</ xpsimplecontent s+comptetye
</xs:eflement>
<!-- pRange data GPS L1 -->
<xs:elpment name="msgl002" minOccurs="0">

<xs|:complexType><xs:simpleContent>
xs:extension base="msgl002-string" >
<xs:attribute name="EncodingType" use="requipéd>
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binavy"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
/xs:extension>
</xlg:simpleContent></xs:complexType>
</xs:eflement>
<!-- pRange data GPS L1 -->
<xs:elpment name="msgl003" minOccu¥s="0">
<xsl|:complexType><xs:simpleContent>
xs:extension base="msgl003-string" >
<xs:attribute name="EnhcodingType" use="required">
<xs:simpleType>
<xs:restrictfon base="xs:NMTOKEN">
<xs:entumeration value="base64Binary"/>
</xs:régtriction>
</xs:simpleType>
</xs:attribute>
/xs:extémsion>
</xls:simplleContent></xs:complexType>
</xs:eflements
<!-- pRange“data GPS L1, L2 -->
<xs:elpment name="msgl004" minOccurs="0">

<xs:complexType><xs:isimpleContent
<xs:extension base="msgl004-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
<!-- pRange data GPS L1, L2 -->
<xs:element name="msgl005" minOccurs="0">
<xs:complexType><xs:simpleContent>
<xs:extension base="msgl005-string" >
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<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
<!-- observer station data -->
<xs:element name="msgl006" minOccurs="0">
<xs:complexType><xs:simpleContent>

o PP I | PO WaVa WP r g ey ||
S+ Hsad Sty

<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
/xs:extension>
</xlg:simpleContent></xs:complexType>
</xs:eflement>
<!-- opserver station data -->
<xs:elpment name="msgl007" minOccurs="0">
<xs|:complexType><xs:simpleContent>
xs:extension base="msgl007-string, >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction bases®xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
/xs:extension>
</xls:simpleContent></xs:complexType>
</xs:eflement>
<!-- aptenna of observer station data -->
<xs:elpment name="msgl008" minOccurs="0">
<xsl|:complexType><xs:simpleContent>
xs:extension base="msgl008-string" >
<xsiattribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">

Xs:enumeration value="Dbaseoi4dBinary" />
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
<!-- antenna of observer station data -->
<xs:element name="msgl009" minOccurs="0">
<xs:complexType><xs:simpleContent>
<xs:extension base="msgl009-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
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</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
<!-- pRange data GLONASS L1 -->
<xs:element name="msgl01l0" minOccurs="0">
<xs:complexType><xs:simpleContent>
<xs:extension base="msgl0l0-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>

PR tedor s on

</xs:simpleType>
</xs:attribute>
/xs:extension>
</xlg:simpleContent></xs:complexType>
</xs:ellement>
<!-- pRange data GLONASS L1 -->
<xs:elpment name="msgl01l1l" minOccurs="0">
<xs|:complexType><xs:simpleContent>
xs:extension base="msglOll-string" >
<xs:attribute name="EncodingType" use=I'required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
/xs:extension>
</xlg:simpleContent></xs:complexXType>
</xs:eflement>
<!-- pRange data GLONASS L1, L2 -->
<xs:elpment name="msgl01l2?~ \minOccurs="0">
<xs|:complexType><xs:simpleContent>
xs:extension base="msgl0l2-string" >
<xs:attribute *name="EncodingType" use="required">
<xs:simpleType>
<xsirestriction base="xs:NMTOKEN">
Kxs:enumeration value="base64Binary"/>
J/xs:restriction>
</%s:simpleType>
</Xs:attribute>
Yxs:extension>

</xS:simpleContent XS:complexlype
</xs:element>
<!-- pRange data GLONASS L1, L2 -->
<xs:element name="msgl013" minOccurs="0">
<xs:complexType><xs:simpleContent>
<xs:extension base="msgl0l3-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
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<!-- system parameters data -->
<!-- The below items shall never be sent

over WSM stack encoding

(other encodings may be used)

and may be removed from the ASN -->
<xs:element name="localRTCMPackage" type="local:RTCMPackage" minOccurs="0"/>

<xs:element name="msgl01l4"

minOccurs="0">

<xs:complexType><xs:simpleContent>
<xs:extension base="msglO0l4-string" >

<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>

ERoota|

S--S+mp+e e
</xs:attribute>
/xs:extension>

</xjg:simpleContent></xs:complexType>
</xs:eflement>

<!-- Network Aux Station
<xs:elpment name="msgl01l5"

<xs

(NAS) data -->
minOccurs="0">
:complexType><xs:simpleContent>
xs:extension base="msgl0l5-string" >
<xs:attribute name="EncodingType" use="régquired">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="basebt4Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
/xs:extension>

</xlg:simpleContent></xs:complexl/pe>
</xs:eflement>
<!-- TIpnospheric Correction data’ -->

<xs:elpment name="msglOlo"

<xSs

minOccurs="0">
:complexType><xs:simpleContent>
xs:extension base="msgl0l6-string" >
<xs:attribute ‘hame="EncodingType" use="required">
<xs:simpléType>
<xs:kestriction base="xs:NMTOKEN">
<x's:enumeration value="base64Binary"/>
</xs:restriction>
</xg:simpleType>
</xStattribute>
/xsoéxtension>

</x

st9impleContent></xs:complexType>

</xs:e
<l-- G

<xs:element name="msgl01l7"

<xs

</x
</xs:e
<!l--C

lement
eometry Correction data -->
minOccurs="0">
:complexType><xs:simpleContent>
<xs:extension base="msglO0l7-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
s:simpleContent></xs:complexType>
lement>
ombined Ionospheric and Geometry data
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msgl018 is reserved at this time -->

<xs:element name="msgl(01l9"

minOccurs="0">

<xs:complexType><xs:simpleContent>
<xs:extension base="msgl019-string" >

<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>

</xs:extension>
</xs:simpleContent></xs:complexType>

</xXS: epement
<!-- Sptellite Ephermeris data -->

<xs:elpment name="msgl020"

<XS
</x
</xs:e
<!--'S
<xs:el
<XSs

</x
</xs:e
<!l-- H
<xs:el

minOccurs="0">
:complexType><xs:simpleContent>
xs:extension base="msgl020-string" >
<xs:attribute name="EncodingType" use="required!">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binaky"“/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
/xs:extension>
5 :simpleContent></xs:complexType>
lement>
btellite Ephermeris data -->
ement name="msglO021" minOccuxs="0">
:complexType><xs:simpleContent™>
xs:extension base="msgl02l-=string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restrictien base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
/xs:extengion>
s:simple@@gntent></xs:complexType>
l ement>
> 1lmertcAbridged Molodenski Transform data —-->
ement name="msgl022" minOccurs="0">

<xSs

:eomplexType><xs:simpleContent>

Xs:extension base="msglUzZzZ-string”

<xs:attribute name="EncodingType" use="required">

<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>

</xs:simpleContent></xs:complexType>
</xs:element>
<!-- Molodenski-Badekas Transform data -->

<xs:element name="msgl023"

minOccurs="0">

<xs:complexType><xs:simpleContent>

<xs:extension base="msgl023-string" >

<xs:attribute name="EncodingType" use="required">
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<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
<!-- Ellipse Residuals data -->
<xs:element name="msgl024" minOccurs="0">
<xs:complexType><xs:simpleContent>
<xs:extension base="msgl024-string" >

P S S L ST Aame=lTn oo dd m Mg N o W e e T
= 3 L oot oo

...... A &P S SES
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
/xs:extension>
</xjg:simpleContent></xs:complexType>
</xs:eflement>
<!-- PlLane-Grid Residuals data -->
<xs:elpment name="msgl025" minOccurs="0">
<xs|: complexType><xs:simpleContent>
xs:extension base="msgl025-string"&«>
<xs:attribute name="EncodingType'" use="required">
<xs:simpleType>
<xs:restriction base="x%s:NMTOKEN">
<xs:enumeration vadlue="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
/xs:extension>
</xjs:simpleContent></xsYcomplexType>
</xs:eflement>
<!-- Npn-Lab Conic Pfdject data —-->
<xs:elpment name="msgl026" minOccurs="0">
<xs|:complexType><xs:simpleContent>
xs:extengdon base="msgl026-string" >
<xs¢labtribute name="EncodingType" use="required">
<XS:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>

XS:restricction
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
<!-- Lab Conic Conform Project data -->
<xs:element name="msgl027" minOccurs="0">
<xs:complexType><xs:simpleContent>
<xs:extension base="msgl027-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
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</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
<!-- Ob Mercator Project data
msgl028 is reserved at this time -->
<xs:element name="msgl029" minOccurs="0">
<xs:complexType><xs:simpleContent>
<xs:extension base="msgl029-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>

P tedor s on

</xs:simpleType>
</xs:attribute>
/xs:extension>
</xlg:simpleContent></xs:complexType>
</xs:ellement>
<!-- Unicode test type data -->
<xs:elpment name="msgl030" minOccurs="0">
<xs|:complexType><xs:simpleContent>
xs:extension base="msgl030-string" >
<xs:attribute name="EncodingType" use=I'required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
/xs:extension>
</xlg:simpleContent></xs:complexXType>
</xs:eflement>
<!-- GPS Residuals data -->
<xs:elpment name="msglO031 \minOccurs="0">
<xs|:complexType><xs:simpleContent>
xs:extension base="msgl03l-string" >
<xs:attribute *name="EncodingType" use="required">
<xs:simpleType>
<xsirestriction base="xs:NMTOKEN">
Kxs:enumeration value="base64Binary"/>
J/xs:restriction>
</%xs:simpleType>
</Xs:attribute>
{%s:extension>

</xS:simpleContent XS :complexlype
</xs:element>
<!-- GLONASS Residuals data -->

<xs:element name="msgl032" minOccurs="0">
<xs:complexType><xs:simpleContent>
<xs:extension base="msgl032-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent></xs:complexType>
</xs:element>
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<!-- Ref Station Position data
Proprietary Data content (msg40xx to msg4095)
may be added as needed -->
<xs:element name="localRTCMPackage2" type="local:RTCMPackage2" minOccurs="0"/>
</xs:sequence>
</xs:complexType>

<xs:simpleType name="msgl00l-string">
<xs:restriction base="xs:base64Binary">
<xs:minLength value="22"/>
<xs:maxLength value="166"/>
</xs:restriction>
</xs:simpleType >
<xs: sipprefype—rome—"lmegtoor=—ctringy
<xs|:restriction base="xs:base64Binary">
xs:minLength value="24"/>
xs:maxLength value="208"/>
</xp:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl003-string">
<xs|:restriction base="xs:base64Binary">
xs:minLength value="28"/>
xs:maxLength value="280"/>
</xp:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl004-string">
<xs|:restriction base="xs:base64Binary"®
xs:minLength value="32"/>
xs:maxLength value="344"/>
</xp:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl005-string">
<xs|:restriction base="xs:basSe64Binary">
xs:length value="26"/>
</xp:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl006-string">
<xs|:restriction base="xs:base64Binary">
xs:length value="28"/>
</xp:restrictdon>
</xs:sfimpleTyp&/>
<xs:sippleType Jname="msgl007-string">
<xs|:resgpriction base="xs:base64Binary">
xspmfnLength value="7"/>
%9imaxLength value="48"/>
</xs:restriction
</xs:simpleType >
<xs:simpleType name="msgl008-string">
<xs:restriction base="xs:base64Binary">
<xs:minLength value="8"/>
<xs:maxLength value="91"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="msgl009-string">
<xs:restriction base="xs:base64Binary">
<xs:minLength value="22"/>
<xs:maxLength value="182"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="msgl01l0-string">
<xs:restriction base="xs:base64Binary">
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<xs:minLength value="24"/>
<xs:maxLength value="222"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="msglO0ll-string">
<xs:restriction base="xs:base64Binary">
<xs:minLength value="28"/>
<xs:maxLength value="296"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="msgl0l2-string">
<xs:restriction base="xs:base64Binary">
<xs:minLength value="32"/>

o o ITonath szl o120 970
STt ot ottt

</xls:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl01l3-string">
<xs|:restriction base="xs:base64Binary">
xs:minLength value="18"/>
xs:maxLength value="36"/>
</xp:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl0l4-string">
<xs|:restriction base="xs:base64Binary">
xs:length value="20"/>
</xp:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl01l5-string">
<xs|:restriction base="xs:base64Binary">
xs:minLength value="18"/>
xs:maxLength value="92"/>
</xp:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl0l6~string">
<xs|:restriction base="xs:ibase64Binary">
xs:minLength value="19"/>
xs:maxLength value="108"/>
</xjs:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl0l7-string">
<xs|:restrictien base="xs:base64Binary">
xs:minlength value="22"/>
xs:maxXlength value="154"/>
</xp:nestriction>
</xs:sfiepleType >
<xs:simpleType name="msglU0l9-string"
<xs:restriction base="xs:base64Binary">
<xs:length value="83"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="msgl020-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="60"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="msgl021l-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="83"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="msgl022-string">
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<xs:restriction base="xs:base64Binary">
<xs:length value="100"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="msgl023-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="98"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType name="msgl024-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="99"/>
</xs:restriction>
</xS: spmptelyp
<xs:sippleType name="msgl025-string">
<xs|:restriction base="xs:base64Binary">
xs:length value="34"/>
</xp:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl026-string">
<xs|:restriction base="xs:base64Binary">
xs:length value="40"/>
</xp:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl027-string">
<xs|:restriction base="xs:base64Binary">
xs:length value="44"/>
</xp:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl029-string”"»
<xs|:restriction base="xs:base6c4Binary">
xs:minLength value="14"/>
xs:maxLength value="92" />
</xp:restriction>
</xs:sfimpleType >
<xs:sippleType name="msgl030-string">
<xs|:restriction base="xs:base64Binary">
xs:minLength faltue="19"/>
xs:maxLength yalue="140"/>
</xp:restrictdon>
</xs:sfimpleTyp&/>
<xs:sippleType name="msgl031l-string">
<xs|:resgpriction base="xs:base64Binary">
xspminLength value="20"/>
%9imaxLength value="143"/>
</xs:restriction
</xs:simpleType >
<xs:simpleType name="msgl032-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="27"/>
</xs:restriction>
</xs:simpleType >

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleSafetyExtension
<ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.

Remarks: The octets defined here shall be set in accordance with the presentation layer data values defined by RTCM
10403.1 and its successors.
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6.114 Data Frame: DF_Sample

Use: Allows the Probe Management message to apply its settings to a random sample of vehicles (all vehicles within the
stated range). This uses the last single digit of the current probe segment number (PSN) to determine if probe
management is to be used. If the current PSN falls between these two (2) values, then the Probe Data Management
policy should be applied. The numbers are inclusive e.g. using 0x10 and 0x20 would provide a 1/16"" sample and the
values 0x00 and 0x80 would provide a 50% sample.

ASN.1 Representation:

Sample ::= SEQUENCE {
sampleStart INTEGER(0..255), -- Sample Starting Point
sampleEnd INTEGER (0..255) -—- Sample Ending Point

}

XML RepresentatioL\:
<xs:complexType|l name="Sample" >
<xs:sequephce>
<xs:elpment name="sampleStart" >
<xsl|:simpleType>
xs:restriction base="xs:unsignedByte"/>
</xjg:simpleType>
</xs:ellement>
<!-- Spmple Starting Point -->
<xs:elpment name="sampleEnd" >
<xsl|:simpleType>
xs:restriction base="xs:unsignedBytely>
</xp:simpleType>
</xs:ellement>
<!-- Spmple Ending Point -->
</xs:sequence>
</xs:complexType>

Used By: This entry is used directly by one other data“structure in this standard, a MSG called
MSG_ProbeDataMahagement (PDM) <ASN> <xXML>. In addition, this item may be used by data stfuctures in other ITS
standards.

6.115 Data Frame: DF _SegmentAttributelist
Use: The SegmentAttributeList data frame consists of a list of SegmentAttribute entries.

ASN.1 Representatjon:
SegmentAttributpListes:= SEQUENCE (SIZE(1l..8)) OF SegmentAttribute

Used By: This entry iS-used directly by one other data structure in this standard, a DF called DF_NodeAttributeSet

H - Lo - L () (] - () Lo (] (]
<ASN> <>. In additiomthisitemmmay beusedbydatastroctoresimothertS—standards:

6.116 Data Frame: DF_ShapePointSet

Use: The DF_ShapePointSet DF use used to represent a short segment of described roadway. It is typically employed
to define a region where signs or advisories would be valid.
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ASN.1 Representat

ShapePointSet
anchor
laneWidth
directionali
nodeList

XML Representatio
<xs:complexType

ion:
= SEQUENCE {
Position3D OPTIONAL,
LaneWidth OPTIONAL,
ty DirectionOfUse OPTIONAL,
NodeList, -- path details of the lane and width

n:
name="ShapePointSet" >

<Xs:sequence>

el
el

<xs:

<xs:

<xs:el

<xs:el

<!-- p
</xs:sequ
</xs:complexTyp

Used By: This entry
<XML>. In addition,

6.117 Data Frame: [
Use: A data frame
approaching vehicle
together with the m
control it to obtain a
ASN.1 Representat
SignalControlZo

name

pValue

data

laneSe

wlllcllll. uamc—"auph\_u_" L_ LJC—"PUDJ._ ‘l_J’_UlJ.SD" lllLll\JbbuLD—"U"

ement name="laneWidth" type="LaneWidth" minOccurs="0"/>
cement name="directionality" type="DirectionOfUse" minOcelrrs
ement name="nodeList" type="NodelList" />

hth details of the lane and width -->
ence>
> >

is used directly by one other data structure in this standard,<a DF called DF_Vali

=ll0ll/>

dRegion <ASN>

this item may be used by data structures in other ITS standards.
F_SignalControlZone

used to relate the geo-physical region zones_of an intersection to a numbering
to assert a preempt to a signal system or toassert a priority request for a signa
bp intersection object to describe the intersections and what SignalReqSchems
given movement state.

on:
ne

SEQUENCE {

DescriptiveName ORTFONAL,

-—- used only for\debugging
SignalRegScheme,

-—- preempt px\priorty wvalue (0..7),
-- and any strategy value to be used

CHOICEN{

SEQUENCE (SIZE(1l..32)) OF LaneNumber,
-~ ,sa seq of of defined LaneNumbers,
¥- to be used with this p wvalue

system used for an
I. The regions work
value is needed to

licto

<)

zones

en

laneWidth
nodelList

b o) for oatho
g

SEQUENCE (SIZE(1..32)) OF SEQUENCE {

closed SEQUENCE (SIZE(1l..32)) OF LaneNumber OPTIONAL,
-- lanes in this region
LaneWidth OPTIONAL,
Nodelist,
-- path details of
-- the region starting from
-- the stop line

}

Note: unlike a nodelist for lanes,
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-— zones may overlap by a considerable degree

by
-- # LOCAL_CONTENT

XML Representation:
<xs:complexType name="SignalControlZone" >
<xs:sequence>
<xs:element name="name" type="DescriptiveName" minOccurs="0"/>

<!-- used only for debugging -->

<xs:element name="pValue" type="SignalRegScheme" />
<!-- preempt or priorty value (0..7) ,

and any strategy value to be used -->
<xs:elpmert—rame=ldatall

<xs|:complexType>
xs:choice>
<xs:element name="laneSet" >
<xs:complexType>
<xs:sequence minOccurs="1" maxOccurs="32">
<xs:element name="laneSet-item" type="LaneNumbery" />
<!-- a seq of of defined LaneNumbefs; to be used with this p
value see thier| nodelists for paths -->
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="zones" >
<xs:complexType>
<xs:sequence minOccurs="1" maxOccurs="32">
<xs:element name="zdne" >
<xs:complexType>
<xs:sequence>
<xs:element name="enclosed" minOccursH"0">
<XS:complexType>
<xs:sequence minOccurs="1" maxOcdurs="32">
<xs:element name="enclosed-itgm"
type="LaneNumbef" />
<!-- lanes in this region -->
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="laneWidth" type="LangWidth"
minOccurs="0"/>
<xs:element name="nodelList" type="Nodellist" />
<!-- path details of
the region starting from
the stop line -->
</xs:sequence>
</xs:complexType>
</xs:element>
<!-- Note: unlike a nodelist for lanes, zones may overlap by a

considerable degree -->
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:choice>
</xs:complexType>
</xs:element>
<xs:element name="localSignalControlZone" type="local:SignalControlZone"
minOccurs="0"/>
</xs:sequence>
</xs:complexType>
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Remarks: Note that both a preempt to a signal system and a priority for a signal system are described in the same terms
here. The term signal control zone was created to cover both uses.

6.118 Data Frame: DF_SignalRequest

Use: The SignalRequest is used (as part of a request message) to request either a priority or a preemption service from

a signalized intersec

tion. It relates the intersection ID as well as the specific request (a value of 0~7 for the request and a

value of 0~7 for the strategy requested - both in the SignalReqScheme data element). Additional information includes the
approach and egress values or lanes to be used.

ASN.1 Representation:

SignalRequest ::= SEQUENCE ({
-- the regionally unique ID of the target intersection
id InterfectionlpD, == 1lncterseccion 1D

-- Below prejsent only when canceling a prior request

isCancel S

ignalRegScheme OPTIONAL,

-- In typica
-- or a lan
-—- indicates|
-- path thr
-- to the d
-—- Note that
-- a preempt
requestedAct

inLane

outLane

type

use either a SignalRegScheme
number would be given, this

the scheme to use or the
gh the intersection
ree it is known.
SignalReqgScheme can hold either
or a priority value.
ion SignalRegScheme OPTIONAL,
-—- preempt ID or the
-- priority ID
-— (and strategy)
LaneNumber OPTIONAL,
-— approach Lane
LaneNumber OPTIONAL,
-- egress Lane
NTCIPVehicleclass,

-- any validation string‘\used by the system

codeWord

-—- Two(4y'bit nibbles as:
-- NTCIP vehicle class type
—-— &NTCIP vehicle class level

CodeWord OBTIONAL,

XML Representatior:

<xs:complexType| name="SignalRequest" >

<xS:seque

nce>

<!-- the regionally unique ID of the target intersection -->
<xs:element name="id" type="IntersectionID" />

<!-- intersection ID

Below present only when canceling a prior request -->

<xs:element name="isCancel" type="SignalRegScheme" minOccurs="0"/>

<!--1

n typical use either a SignalRegScheme

or a lane number would be given, this

indicates the scheme to use or the

path through the intersection

to the degree it is known.

Note that SignalRegScheme can hold either

a preempt or a priority value. -->

<xs:element name="requestedAction" type="SignalRegScheme" minOccurs="0"/>

<!--p

reempt ID or the
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priority ID
(and strategy) -->
<xs:element name="inLane" type="LaneNumber" minOccurs="0"/>

<!l-- a
<xs:el
<l-- e
<xs:el
<!-=T
NTCIP
NTCIP
any va
<xs:el
</xs:sequ
</xs:complexTyp

pproach Lane -->

ement name="outLane" type="LaneNumber"
gress Lane -->

ement name="type" type="NTCIPVehicleclass"
wo 4 bit nibbles as:

vehicle class type

vehicle class level

lidation string used by the system -->
ement name="codeWord" type="CodeWord"
ence>

minOccurs="0"/>

/>

minOccurs="0"/>

Used By: This entry
MSG_SignalReques|

is used directly by one other data structure in this standard, a MSG called
[Message (SRM) <ASN> <XML>.

standards.

6.119 Data Frame: [

Use: To allow Netw

two speeds are inclu
o |Ifspeedis <

[ ]

If speed is =

o |Ifspeedis >

If S1 is set to zero th

ASN.1 Representatj
SnapshotDistanc
dl INTEGER|
sl INTEGER|
dz INTEGER
s2 INTEGER

}

XML Representation:

<xs:complexType
<xSs:seque
<xs:el

<xXS

F_SnapshotDistance

prk Users to change the snapshot collection policy based on‘speed and distance
ded in this Data Frame D1, S1 and D2, S2 to be used by the' OBU as follows:

S1 then distance to next snapshot is D1
S2 then distance to next snapshot is D2

S1 and < S2 then distance to snapshot is lin€arly interpolated between D1 and D

en the distance to the next snapshot is always D1.

on:

~ ::= SEQUENCE {

(0..999), - meters
(0..50), -- metetsy\second
(0..999), -— meteéers

(0..50) -- meters\second

name="SnapshotDistance" >
hce>

cements hame="dl"
:siwpleType>

>

xg:restriction base="xs:unsignedShort">

</x
</xs:e
<!—— m
<xs:el
<xs

</x
</xs:e
<!l=-—m
<xs:el
<xs

<xs:maxInclusive value="999"/>
</xs:restriction>
s:simpleType>
lement>
eters -->
ement name="sl1"
:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:maxInclusive value="50"/>
</xs:restriction>
s:simpleType>
lement>
eters\second -->
ement name="d2"
:simpleType>

>

>

In addition, this item may be used by.data stjuctures in other ITS

Two distances and
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</x
</xs:e
<!l--m

<xs:element name="s2"

<xSs

<xs:restriction base="xs:unsignedShort">

<xs:maxInclusive value="999"/>

</xs:restriction>

S:simpleType>
lement>

eters -->

>
:simpleType>

<xs:restriction base="xs:unsignedByte">

<xs:maxInclusive value="50"/>

</xs:restriction>

</xs:simpleType>
</xs:element>
<!-- meterssecond

</xs:sequ
</xs:complexTyp

Used By: This entry
MSG_ProbeDataMa

Ence>
>

is used directly by one other data structure in this standard, a MSG called
hagement (PDM) <ASN> <XML>.

standards.
6.120 Data Frame: [

Use: A report ono
heading elements r¢g
defined vehicle devig

ASN.1 Representat
Snapshot SE
thePosition

safetyExt
datSet

.. # LOCA|
}

XML Representation:

<xs:complexType
<xSs:seque
<xs:el

<!--d

<xs:el

<xs:el

F_Snapshot

e or more status elements in the vehicle which maychave changed along with
presenting the location of the report. Each report‘can contain status informatig
es.

on:

DUENCE  {

FullPositionVector,

-- data of the position and“speed,
VehicleSafetyExtension QOPTIONAL,
VehicleStatus OPTIONAL,
-—- a seq of data frames

-- which encodes the)'data

L CONTENT

name="Snapshot" >

hce>

ement name="thePosition" type="FullPositionVector"
bta ©L the position and speed, -->

cent name="safetyExt" type="VehicleSafetyExtension" minOcd

/>

In addition, this item may be used by data stfuctures in other ITS

h set of position and
n from a number of

urs="0"/>

<!-- a

ement name="datSet" type="VehicleStatns" minOccurs="0"
seq of data frames

which encodes the data -->

<xs:element name="localSnapshot" type="local:Snapshot™ minOccurs="0"/>

</xs:sequence>
</xs:complexType>

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_ProbeVehicleData

(PVD) <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.

Remarks: Either the VehicleSafetyExtension or the VehicleStatus must be present in the message.
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6.121 Data Frame: DF_SnapshotTime

Use: To allow Network Users to change the snapshot collection policy based in elapsed time. Two times and two speeds
are included in the message T1, S1 and T2, S2 to be used by the OBU as follows:

o If speed is < S1 then time to next snapshot is T1 - default 20 mph (8.9 m/s) and 6 secs
o If speed is = S2 then time to next snapshot is T2 - default 60 mph (26.8 m/s) and 20 secs
o If speedis > S1 and < S2 then time to snapshot is linearly interpolated between T1 and T2

If S1 is set to zero then the time to the next snapshot is always T1

ASN.1 Representation:

SnapshotTime : :—SEQUENCE—
tl INTEGER|(1..99),
-- m/sec - the instantaneous speed when the

-- calcpjlation is performed
sl INTEGER|(0..50),

-— secophds
t2 INTEGER|(1..99),
-- m/se - the instantaneous speed when the

-- calcpjplation is performed
s2 INTEGER|(0..50)
-- secopds

XML Representation:
<xs:complexType|l name="SnapshotTime" >
<xs:sequehce>
<xs:elpment name="tl" >
<xsl|:simpleType>
xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive vadue="99"/>
/Xs:restriction>
</xs:simpleType>
</xs:eflement>
<!-- m//sec - the instantaneous speed when the
calculption is performed -->
<xs:elpment name=Ns1l" >
<xs|: simpleType>
xs:restriction base="xs:unsignedByte">
<gstmaxInclusive value="50"/>
/Xgetestriction>
</x*¥9impleType>
</xs:element>
<!-- seconds -->
<xs:element name="t2" >
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="99"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!-- m/sec - the instantaneous speed when the
calculation is performed -->
<xs:element name="s2" >
<xs:simpleType>
<xs:restriction base="xs:unsignedByte">
<xs:maxInclusive value="50"/>
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</xs:restriction>
</xs:simpleType>
</xs:element>

<l--

seconds

-—>

</xs:sequence>
</xs:complexType>

Used By: This entry is used directly by one other data structure in this standard, a MSG called

MSG_ProbeDataManagement (PDM) <ASN> <XML>. In addition, this item may be used by data structures in other ITS

standards.

6.122 Data Element:

DF_Speed_Heading_Throttle Confidence

Use: A single byte |

ASN.1 Representat
SpeedandHeading
-- to be packed
SEQUENCE {
heading
speed
throttle
}

XML Representation:

<xs:complexType
<xs:simpleCo
<xs:annot
<xs:do

to
SEQ
hea
spe
thr

}

</xs:d
</xs:anno
<xs:exten
<xs:at
<xXs:
<

<
</xs

Nng data fTrame combining multiple related bit Tields Into one byte.

on:

hndThrottleConfidence = OCTET STRING (SIZE (1))
as follows:

HeadingConfidence, -x- 3 bits

SpeedConfidence, -x- 3 bits
ThrottleConfidence -x- 2 bits

name="SpeedandHeadingandThrottleConfidence" >
htent>

htion>

cumentation>

be packed as follows:
JENCE {

ding HeadingConfidence,
=d SpeedConfidence;
bttle ThrottleConfidence

3 bits
-x—- 3 bits
-x- 2 bits

—-x—

bcumentation>
tation>
sion base="SpeedandHeadingandThrottleConfidence-string" >
tribute name="EncodingType" use="required">
simpleType>
ks:restriction base="xs:NMTOKEN">
<xssénimeration value="base64Binary"/>
xs:pestriction>
rsimpleType>

</xs:a

ttribute

</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:simpleType name="SpeedandHeadingandThrottleConfidence-string">

<xs:restrict

ion base="xs:base64Binary">

<xs:length value="2"/>
</xs:restriction>

</xs:simpleType

>

Page 137 of 402
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Used By: This entry is directly used by the following 3 other data structures in this standard (record type, descriptive

name, ASN.1, and X

ML name (if present) of each):

DF DF ConfidenceSet <ASN> <XML>, and
DF DF FullPositionVector <ASN> <XML>, and
DF DF VehicleStatus <ASN> <XML>.

In addition, this item

may be used by data structures in other ITS standards.

6.123 Data Frame: DE_SpeedLimitList

Use: The SpeedLin

ASN.1 Representat

SpeedLimitList |::

Used By: This entry
name, ASN.1, and X

itList data frame consists of a list of SpeedLimit entries.

on:

= SEQUENCE (SIZE(1..9)) OF RegulatorySpeedLimit

is directly used by the following 3 other data structures in this(standard (record t\
ML name (if present) of each):

pe, descriptive

DF DF IntersectionGeometry CHANGED <ASN> <>, and
DF DF LaneDataAttribute <ASN> <>, and
DF DF RoadSegment CHANGED ZASN> <>.

In addition, this item

6.124 Data Frame: [

Use: The DF_Timg
core data concept e
is often found in th

may be used by data structures in other TS standards.

F_TimeChangeDetails
ChangeDetails data concept conveys details about the timing of a phase within a movement. The

pressed is the time stamp~(time mark) at which the related phase will change to
e MinEndTime element,. but the other elements may be needed to convey th

adaptive timing is employed.

The StartTime elemegnt is used to relate'when the phase itself started or is expected to start. This in
that a set of time change detail refets 10 a future phase, rather than a currently active phase.

By this method, timing about-'pre" phase events (which are the short transitional phase used t
impending green/go|or yellow/caution phase) and the longer yellow-caution phase data is supported
various green/go phases{/In theory the time change details could be sent for a large sequence of
timing was not adaptive and the operator wished to do so.

In practice, it is expected only the "n¢g

the next state. This
e full concept when

urn allows detecting

p alert OBEs to an
in the same form as
phases if the signal
xt" future phase will

commonly be sent. Note that this also supports sending time periods regarding various red phases;

however, this is not

expected to be commonly done.

The element MinEndTime is used to convey the minimum time remaining or possible in a phase. In a phase where the
time is fixed (as in a fixed yellow or clearance time), this element shall be used alone. This value can be viewed as the
earliest possible time at which the phase could change, except when unpredictable events relating to a preemption or

priority call come into play and disrupt a currently active timing plan.

The element MaxEndTime is used to convey the longest time remaining (or possible) in a phase that the signal controller

wishes to inform users about.

The element likelyTime is used to convey the most likely time the phase changes, it is between MinEndTime and
MaxEndTime and is only relevant for traffic actuated control programs. This time might be calculated out of logged
historical values, detected events e.g. from inductive loops or from other sources. The element confidence is used to

convey basic confidence data about the likelyTime.
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The final element nextTime is used to express a general (and presumed to be less precise) value regarding when this
phase will next occur. This is intended to be used to alert the OBE when the next green/go may occur so that various

ECO driving applica

tions can better manage the vehicle during the intervening stopped time.

ASN.1 Representation:

TimeChangeDetails

startTime
minEndTime

maxkEndTime

likelyTime

confidence

nextTime

}

Used By: This entry

CHANGED <ASN>

Remarks: Note tha

time mark is reache

would be issued.

where each of these
6.125 Data Frame: [

Use: The vehicle D
second combined W
state value shall occ]

ASN.1 Representat
TransmissionAnd
Bits 14~
DE Trans
Bits 1~1
DE Speed

XML Representatio
<xs:complexType
<xs:simpleCo
<xs:annot
<xs:do

bit

DE_

bit

SEQUENCE {

TimeMark OPTIONAL,
-- When this phase 1lst started
TimeMark,

-—- Expected shortest end time
TimeMark OPTIONAL,
-—- Expected longer end time

rmeMarric P I oA
-— Best predicted value based on
fimeIntervalConfidence OPTIONAL,

-— Applies to above time element only

other data

fimeMark OPTIONAL

-— A rough estimate of time when

-— this phase may next occur again

-— used to support various ECO driving power
-— management needs.

is used directly by one other data structure in this.standard, a DF called DF_Mo

ementEvent

<>. In addition, this item may be used by data‘structures in other ITS standards

his would require re-formulating the message content as as well as cryptog

functions is performed in the overall roadside system.
F_TransmissionAndSpeed
F TrapnsmissionAndSpeed shall be expressed as a speed value in unsigned unit

th a3 bit transmission state data value to indicate the transmission state. TH
upy.the first three MSB of the octets. The combined data concept shall occupy 2

t all times are expressed as absolute values and not as countdown timer value
, the state changes to the next state. Several technical reasons led to this choid
that with a countdown embodiment, there is an inherent.need to update the remaining time every tiri
r
message each time] With the use of absolute values’(time marks) chosen here, the current count
message is created|is added to the then current'time to create the absolute value and can be us
change. The messdge content need only change' with the signal controller makes a timing decision t
allows a clean sepafation of the logical functions of message creation from the logical functions of
and sending and fulfills the need to minimize further real time processing when possible. This stand

s. When the stated
e; among these was
e a SPAT message
phically signing the
Hown time when the
d thereafter without
be published. This
message scheduling
ard sets no limits on

s of 0.02 meters per
e transmission data
bytes.

ion:

Speed OCTET STRING (SIZE(2))

16 to be made up of the data element
missionState

3 to be made up of the data element

n:

name="TransmissionAndSpeed" >

ntent>

ation>

cumentation>

s 13~15 to be made up of the data element
TransmissionState

s 0~12 to be made up of the data element
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DE Speed
</xs:documentation>
</xs:annotation>
<xs:extension base="TransmissionAndSpeed-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexTyp
<xs:simpleType hame="TransmissionAndSpeed-string">
<xs:restrictjion base="xs:base64Binary">
<xs:length value="3"/>
</xs:restricfcion>
</xs:simpleType| >

Used By: This entry is directly used by the following 3 other data structures in thisstandard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF_FullPositionVector <ASN> <XML>, and
DF DF PathHistoryPointType-01 <ASN> <XML>, and
MSG MSG BasicSafetyMessage Verbose (VBSM)<ASN> <XML>.

In addition, this item|may be used by data structures in other ITS standards.
6.126 Data Frame: DF_ValidRegion

Use: The ValidRegion DF is used to describe one-or more geographic locations to which a message|(typically road signs
or advisories of somg sort) is applied or considered valid.

ASN.1 Representatjon:

ValidRegion ::=| SEQUENCE ({
direction He&dingSlice,
—— )field of view over which this applies,
extent Extent OPTIONAL,

-- the spatial distance over which this
-- message applies and should be presented

——tothe—drIver

area CHOICE {
shapePointSet ShapePointSet,
-- A short road segment
circle Circle,
-- A point and radius
regionPointSet RegionPointSet
-— Wide area enclosed regions

}
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XML Representation:

<xs:complexType

name="ValidRegion" >

<Xs:sequence>

<xs:element name="direction" type="HeadingSlice"
<!-- field of view over which this applies,
<xs:element name="extent" type="Extent"

/>
-——>
minOccurs="0"/>

<!-- the spatial distance over which this

message applies and should be presented

to the driver -->

<xs:element name="area" >

<xs:complexType>
<xs:choice>
s+etemert—rame=lshapebointSetl—type=LShapeboimtSetry

<!-- A short road segment -->
<xs:element name="circle" type="Circle" />
<!-- A point and radius -->
<xs:element name="regionPointSet" type="RegionPointSet" /
<!-- Wide area enclosed regions -->

</X

</xs:e
</xs:sequ
</xs:complexTyp

Used By: This entry
Message (TIM) <A{

6.127 Data Frame: [

Use: The Vehicleld
typical used with fl
measurements or w
present in the data f

ASN.1 Representat
VehicleIdent
name
vin
ownerCode

id

/xs:choice>

5 :complexType>
lement>

ence>

> >

is used directly by one other data structure in this:standard, a MSG called MSG

Travelerinformation

N> <XML>.

F_Vehicleldent

ent data frame is used to provide identity information about a selected vehiclg
eet type vehicles who can (or. who must) safely release such information
th other interactions (such as-a_signal request). At least one of the optional da
ame.

on:
SEQUENCE {
DescriptiveName OPTIONAL,
-- a human~readable name for debugging use
VINstring OPTIONAL,
-— vehicle VIN value
IASSETing (SIZE (1..32))
<%’ vehicle owner code
TemporaryID OPTIONAL,

OPTIONAL,

In addition, this item may be usedby data structures in other ITS standards.

. This data frame is
for use with probe
[a elements shall be

vehicleType
vehicleClass

—— same value nsed in the BSM
VehicleType OPTIONAL,
CHOICE

{
vGroup ITIS.VehicleGroupAffected,

rGroup ITIS.ResponderGroupAffected,
rEquip ITIS.IncidentResponseEquipment
} OPTIONAL,

-- # LOCAL_CONTENT
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XML Representatio
<xs:complexType

n:
name="VehicleIdent" >

<Xs:sequence>

<xs:element nam

e="name" type="DescriptiveName" minOccurs="0"/>

<!-- a human readable name for debugging use -->

<xs:element name="vin" type="VINstring" minOccurs="0"/>

<!-- vehicle VIN value -->

<xs:element name="ownerCode" minOccurs="0">
<xs:simpleType>

<xs:restriction base="xs:string">

<xs:minLength value="1"/>
<xs:maxLength value="32"/>

</x
</xXs:e
<l-= v
<xs:el
<!--'s
<xs:el
<xs:el

<XSs

</

</xs:e

<xs:el
</xs:sequ
</xs:complexTyp

Used By: This entry
name, ASN.1, and X

o LR
S e lrfCcoCL TCCTOIT

s:simpleType>

lement>

chicle owner code —-->

ement name="id" type="TemporaryID" minOccurs="0"/>

bme value used in the BSM -->

ement name="vehicleType" type="VehicleType"

cement name="vehicleClass" minOccurs="0">

:complexType>

xs:choice>
<xs:element
<xs:element
<xs:element

/xs:choice>

5 :complexType>

lement>

ement name="localVehicleIdent"Stype="1local:VehicleIdent" min|

ence>

=

mindccurs="0"/

name="vGroup" type="itis:¥ehicleGroupAffected
name="rGroup" type="itigiRésponderGroupAffect
name="rEquip" type="itds:i!IncidentResponseEquil

is directly used by the following 4 other data structures in this standard (record t
ML name (if present) of each):

DF DF_VehicleStatus <ASN> <XML>, and
MSG NMSG_ProbeVehicleData (PVD) <ASN> <XML>, and
MSG MSG_SignalRequestMessage (SRM) <ASN> <XML>, and
MSG MSG. SignalStatusMessage (SSM) <ASN> <XML>.

A\ />
ed" />
pment"

/>

Occurs="0"/>

pe, descriptive

In addition, this item

1 1 ke 4 " : i Qe ! !
ITidy UG USTU VY Udld SUULWUTTS 1T UUNCT TT o Stalludalus.

6.128 Data Frame: DF_VehicleSafetyExtension

Use: The VehicleSafetyExtension data frame is used to send various additional details about the vehicle. This data frame
is used for vehicle safety applications to exchange safety information such as event flag and detailed positional

information.
typically not present

in every message).

This data frame is typically sent in conjunction with BSM Part | at the same or reduced frequency (it is
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ASN.1 Representation:

VehicleSafetyExtension ::= SEQUENCE ({
events EventFlags OPTIONAL,
pathHistory PathHistory OPTIONAL,
pathPrediction PathPrediction OPTIONAL,
theRTCM RTCMPackage OPTIONAL,

. -- # LOCAL_CONTENT
}
XML Representation:

<xs:complexType name="VehicleSafetyExtension" >
<xS:sequence>

<xs:elpmermtTIEame=everts"—t yc—"E cuLFlo.gD" mrrroccurs— 6
<xs:elpment name="pathHistory" type="PathHistory" minOccurs="0"/
<xs:elpment name="pathPrediction" type="PathPrediction" minOceprs="0"/>
<xs:elpment name="theRTCM" type="RTCMPackage" minOccurs="0M/>
<xs:elpment name="localVehicleSafetyExtension"
type="1local:VehficleSafetyExtension" minOccurs="0"/>
</xs:sequpnce>
</xs:complexType>

Used By: This entry is directly used by the following 3 other data structures.in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF IDF_Snapshot <ASN> <XML>, and
MSG MSG BasicSafetyMessage (BSM) <ASN> <XML>, and
MSG MSG BasicSafetyMessage Verbose .(VBSM) <aAsSN> <XML>.

In addition, this item[may be used by data structures in‘other ITS standards.
6.129 Data Frame: DF_VehicleSize
Use: The VehicleSize is a data frame representing the vehicle length and vehicle width in a three byte value.

ASN.1 Representatjon:

VehicleSize ::=| SEQUENCE
width VehicleWidthy
length VehicleLength
}  -- 3 bytep insleéngth

XML Representation:
<xs:complexType name="VehicleSize™ >
<xs:annotation>
<xs:documentation>
3 bytes in length
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="width" type="VehicleWidth" />
<xs:element name="length" type="VehicleLength" />
</xs:sequence>
</xs:complexType>

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG BasicSafetyMessage Verbose (VBSM) <ASN> <XML>. In addition, this item may be used by data structures in
other ITS standards.
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Remarks: Note that besides the width and length, which are always present in the BSM Part |, other vehicle data, for
example vehicle mass and bumper heights, can be included in Part Il.

6.130 Data Frame: DF_VehicleStatusRequest

Use: The VehicleStatusRequest is used to request complex content along with threshold settings in the vehicle probe
management process.

ASN.1 Representation:

VehicleStatusRequest ::= SEQUENCE ({
dataType VehicleStatusDeviceTypeTag,
subType INTEGER (1..15) OPTIONAL,
sendOnLessThenValue INTEGER (-32767..32767) OPTIONAL,
sendOnMoreThEnValue INTEGER (-32767..32707) OPTIONAL,
sendAll BOOLEAN OPTIONAL,

XML Representation:
<xs:complexType| name="VehicleStatusRequest" >
<xs:sequepce>
<xs:elpment name="dataType" type="VehicleStatusDeviceTypeTag" />
<xs:elpment name="subType" minOccurs="0">
<xsl|:simpleType>
xs:restriction base="xs:unsignedByte"%
<xs:minInclusive value="1"/>
<xs:maxInclusive value="15"/>
/xs:restriction>
</xlg:simpleType>
</xs:e[lement>
<xs:elpment name="sendOnLessThenValie" minOccurs="0">
<xs|:simpleType>
Xs:restriction base="xsg:short">
<xs:minInclusive value="-32767"/>
/Xs:restriction>
</xp:simpleType>
</xs:eflement>
<xs:elpment name="sendOnMoreThenValue" minOccurs="0">
<xs|:simpleType>
xs:restrittion base="xs:short">
<xs:mifiInclusive value="-32767"/>
/Xs:rés¥riction>
</xs:siqupleType>
</xs:ellement>
<xs:elpment name="sendAll" minOccurs="0">
<xs:simpleType>
<xs:restriction base="xs:boolean"/>
</xs:simpleType>
</xs:element>
</xs:sequence>
</xs:complexType>

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_ProbeDataManagement (PDM) <ASN> <XML>. In addition, this item may be used by data structures in other ITS
standards.

Remarks: Range settings must match the range allowed by the subject data item. Units are as defined by the subject
data item.
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6.131 Data Frame: DF_VehicleStatus

Use: A data frame that is used to relate specific items of the vehicle's status. This structure relates all the different types
of information that can be related about the vehicle inside a probe message or in a BSM part Il section. Typically these
are used in data event snapshots which are gathered and periodically reported to an RSU or as part of the BSM Part I
content.

Observe that this data structure makes use of other defined data elements and data frames, enclosing them in a
sequence structure so that a number of such items can be sent within the VehicleStatus instance and that this data
follows the definition of each defined elsewhere.

ASN.1 Representation:

VehicleStatus ::= SEQUENCE ({
lights EXTeriorLights OPTIONAL, —— EXterior Lights
lightBar LightbarInUse OPTIONAL, -- PS Lights

wipers SEQUENCE {

statusfront WiperStatusFront,

rateFrpnt WiperRate,

statusRear WiperStatusRear OPTIONAL,

rateRepr WiperRate OPTIONAL

} OPTIPNAL, - Wipers

brakeStatus | BrakeSystemStatus OPTIONAL,
-— 2 bytes with the following in ifg

-= wheelBrakes BrakeAppliedStatus,
- -x- 4 Dbits

-— traction TractidonControlState,
- -x- 2" bits

- abs AntilLockBrakeStatus,
- ~xX- 2 bits

-— scs StablityControlStatus,
- -x- 2 bits

-= brakeBoost BrakeBoostApplied,

- -x- 2 bits

-- spareBits

- -x- 4 Dbits

-- Note that is present in BSM Part I
-- Braking Datdg

brakePressurg BrakeAppliedPressure OPTIONAL, -- Braking Pregsure
roadFriction CoeffdCientOfFriction OPTIONAL, -- Roadway Fridtion
sunData SunSensor OPTIONAL, —-— Sun Sensor
rainData RainSensor OPTIONAL, -— Rain Sensor
airTemp AmbientAirTemperature OPTIONAL, -—- Air Temperature
airPres AmbientAirPressure OPTIONAL, -— Air Pressure

steering SEQUENCE {

angle SteeringWheelAngle,

confidence SteeringWheelAngleConfidence OPTIONAL,

rate SteeringWheelAngleRateOfChange OPTIONAL,

wheels DrivingWheelAngle OPTIONAL

} OPTIONAL, -- steering data

accelSets SEQUENCE {
acceldway AccelerationSeté4Way OPTIONAL,
vertAccelThres VerticalAccelerationThreshold OPTIONAL,
-— Wheel Exceeded point
yawRateCon YawRateConfidence OPTIONAL,
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-- Yaw Rate Confidence

hozAccelCon AccelerationConfidence OPTIONAL,

-— Acceleration Confidence
confidenceSet ConfidenceSet OPTIONAL
-- general ConfidenceSet

} OPTIONAL,
object SEQUENCE {

obDist ObstacleDistance, -—- Obstacle Distance

obDirect ObstacleDirection, -— Obstacle Direction

dateTime DDateTime -- time detected

} OPTIONAL, —-— detected Obstacle data
fullPos FullPositionVector OPTIONAL, —-— complete set eof\timg and

-- position, sp€ed, hedding
throttlePos ThrottlePosition OPTIONAL,
speedHeadC SpeedandHeadingandThrottleConfidence OPTIONALY
speedC SpeedConfidence OPTIONAL,
vehicleData SEQUENCE {

height VehicleHeight,

bumperfs BumperHeights,

mass VehicleMass,

trailefgWeight TrailerWeight,

type VehicleType

-- valpes for width and length are sent.'in BSM part I as well.

} OPTIPNAL, —-— vehicle dat4d
vehiclelIdent VehicleIdent OPTIONAL, -— comm vehiclg data
31939data J1939data OPTIONAL, -— Various SAE J1938 data iltems
weatherReporft SEQUENCE ({

isRainfing NTCIR.EssPrecipYesNo,

rainRalte NTCIP. EssPrecipRate OPTIONAL,

precipfituation NICIP.EssPrecipSituation OPTIONAL,

solarRhdiation NTCIP.EssSolarRadiation OPTIONAL,

frictipn NTCIP.EssMobileFriction OPTIONAL

} OPTIPNAL, -- local weathdgr data
gpsStatus GP8status OPTIONAL, -- vehicle's GHS

XML Representatio
<xs:complexType

-— # LOCAL_CONTENT OPTTIONAT,

n:
name="VehicleStatus" >

<xXs:sequence>

<xs:element name="lights" type="ExteriorLights"

<!-- Exterior Lights -->

<xs:element name="lightBar" type="LightbarInUse"

<l-- P

<xs:element name="wipers"

<xs

S Lights -->
minOccurs="0">
:complexType>

<xs:sequence>
<xs:element name="statusFront" type="WiperStatusFront"
<xs:element name="rateFront" type="WiperRate"
<xs:element name="statusRear" type="WiperStatusRear"

minOccurs="0"/>

minOccurs="0"/>

/>
/>

min

Occurs="0"/>
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O"/>

:llO"/>

<xs:element name="rateRear" type="WiperRate" minOccurs="
</xs:sequence>
</xs:complexType>
</xs:element>
<!-- Wipers -->
<xs:element name="brakeStatus" type="BrakeSystemStatus" minOccurs
<!-- 2 bytes with the following in it:
wheelBrakes BrakeAppliedStatus,
-x- 4 bits
traction TractionControlState,
-x- 2 bits
abs AntilLockBrakeStatus,
-x- 2 bits
sSCs SEablitrcontrotStatusy
-x- 2 pits
brakeBpost BrakeBoostApplied,
-x- 2 pits
spareBlits
-x- 4 pits
Note that is present in BSM Part I
Braking Data -->
<xs:elpment name="brakePressure" type="BrakeAppliedPressure" min0

<!-- Bfaking Pressure -->

<xs:elpment name="roadFriction" type="CoefficientOfFriction" minQ
<!-- Rpadway Friction -->

<xs:elpment name="sunData" type="SunSensor"\ minOccurs="0"/>

<!-- Sun Sensor -->

<xs:elpment name="rainData" type="RainSensor" minOccurs="0"/>
<!-- Rpin Sensor -->

<xs:elpment name="airTemp" type="AmbitentAirTemperature" minOccurs
<!-- Alir Temperature -->

<xs:elpment name="airPres" type='"AmbientAirPressure" minOccurs="(
<!-- Alir Pressure -->

<xs:elpment name="steering", ~minOccurs="0">

<xs|:complexType>
Xs:sequence>
<xs:element

<xs:element

natme="angle" type="SteeringWheelAngle" />
name="confidence" type="SteeringWheelAngleConl
minOccurs="0"/>

—_n

<xs:element name=
minOccurs="0"/>
<xs<ellement minOg
/xsxs€quence>
5t complexType>

</xs:eflement>

name="wheels" type="DrivingWheelAngle"

</x

ccurs="0"/>

ccurs="0"/>

:|10|1/>

n/>

fidence"

rate" type="SteeringWheelAngleRateOfChange"

curs="0"/>

<!-- steering data

<xs:element name="accelSets"
<xs:complexType>
<xs:sequence>

<xs:element name="acceldway" type="AccelerationSetd4Way"

minOccurs="0">

minOccurs="0"/>

<xs:element name="vertAccelThres" type="VerticalAccelerat
minOccurs="0"/>

<!-- Wheel Exceeded point -->

<xs:element name="yawRateCon" type="YawRateConfidence"

<!-- Yaw Rate Confidence -->

<xs:element name="hozAccelCon" type="AccelerationConfiden
minOccurs="0"/>

<!-- Acceleration Confidence -->

<xs:element name="confidenceSet" type="ConfidenceSet"

<!-- general ConfidenceSet -->

mi

ionThreshold"

minOccurs="0"/>

Ce"

nOccurs="0"/>


https://saenorm.com/api/?name=a9c62f44fd24ea87be722866b4b0cd40

SAE INTERNATIONAL J2735™ SEP2015

Page 148 of 402

</xs:sequence>

</xs:complexType>

</xs:

element>

<xs:element name="object" minOccurs="0">
<xs:complexType>

</ xpeomplesisp
</xs:

<!--

<xs:elpment name="fullPos" type="FullPositionVector" minOcguxrs="(

<!--

positipn, speed, heading -->
<xs:elpment name="throttlePos" type="ThrottlePosition' ' minOccurss
<xs:elpment name="speedHeadC" type="SpeedandHeadingandThrottleConf]
minOccurs="0"/>
<xs:elpment name="speedC" type="SpeedConfidence", (minOccurs="0"/>
<xs:elpment name="vehicleData" minOccurs="0">
<xs|:complexType>

</xfk:complexType>
</xS:

<l--

<xs:elpment name="vehicleIdent" type="VehicleIdent" minOccurs="0"

<!-- cpmm vehicle data‘-->

<xs:elfpment name="31939data" type="J1939data" minOccurs="0"/>
<!-- Vprious SAE.J1938 data items -->

<xs:elpment name="weatherReport" minOccurs="0">

<xs|:complexType>

<xs:sequence>
<xs:element name="obDist" type="ObstacleDistance" />

<!-- Obstacle Distance -->

<xs:element name="obDirect" type="ObstacleDirection" />
<!-- Obstacle Direction -->

<xs:element name="dateTime" type="DDateTime" />

<!-- time detected -->

</xs:sequence>

ellement>
detected Obstacle data -->

cpmplete set of time and

Xs:sequence>
<xs:element name="height" type="¥ehicleHeight" />
<xs:element name="bumpers" typez'"BumperHeights" />
<xs:element name="mass" type="VehicleMass" />
<xs:element name="trailerWeitght" type="TrailerWeight" />
<xs:element name="type" typPe="VehicleType" />
<!-- values for width and length are sent in BSM part I 4
/Xs:sequence>

ellement>
vehicle data -->

Xs:g8eduence>
<x€:element name="isRaining" type="ntcip:EssPrecipYesNo"

<xs:element name="rainRate" type="ntcip:EssPrecipRate" n

xs:element name="precilposlituation” type="ntclp:LssPreclpo

minOccurs="0"/>

"/>

IIOII/>
idence"

s well. —-->

/>

/>
inOccurs="0"/>
ituation"

<xs:element name="solarRadiation" type="ntcip:EssSolarRadiation"

minOccurs="0"/>

<xs:element name="friction" type="ntcip:EssMobileFriction

minOccurs="0"/>

</xs:sequence>

</xs:complexType>

</xs:

<l--

element>
local weather data -->

<xs:element name="gpsStatus" type="GPSstatus" minOccurs="0"/>

<!--

vehicle&apos;s GPS —-->

A\

<xs:element name="localVehicleStatus" type="local:VehicleStatus" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
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Used By: This entry is directly used by the following 3 other data structures in this standard (record type, descriptive

name, ASN.1, and X

ML name (if present) of each):

DF DF_Snapshot <ASN> <XML>, and
MSG MSG_BasicSafetyMessage (BSM) <ASN> <XML>, and
MSG MSG BasicSafetyMessage Verbose (VBSM) <ASN> <XML>.

In addition, this item

Remarks: See also

may be used by data structures in other ITS standards.

the VehicleSafetyExtension data frame for additional content.

6.132 Data Frame: [

Use: The current s
equipped)

ASN.1 Representat

WiperStatus
statusFront
rateFront
statusRear
rateRear

}

XML Representation:

<xs:complexType
<xs:seque
<xs:el

<xs:el

<xs:el

<xs:el
</xs:sequ
</xs:complexTyp

Remarks:
transmitted in Part Il

7. DATA ELEMEN]

This section defines|
defined by this stang

Note that when the state Changes an event flag may be raised in the BSM and this

F_WiperStatus

tatus of the wiper systems on the subject vehicle, including front and rear wi

on:
SEQUENCE {
WiperStatusFront,
WiperRate,
WiperStatusRear OPTIONAL,
WiperRate OPTIONAL

name="WiperStatus" >
hce>

ement name="statusFront" typé&"WiperStatusFront" />

cment name="rateFront" type="WiperRate" />

cment name="statusRear" type="WiperStatusRear" minOccurs="0
ement name="rateRear" gype="WiperRate" minOccurs="0"/>

ence>

o>

of that message torelate the new state.
[S

the precise structure of the data elements defined by this standard. The DSH
ard\is-further divided into specific messages, data frames, and elements as defin

per systems (where

H/>

data frame may be

C message content
Ed in this clause and

in others of this stan

dard. Typically, these messages are made up of content further defined in this

jocument (i.e. made

up of entries that are either atomic or complex but which are also defined in this document) and message content defined
externally to this document. Such external content is reused from other functional areas and standards developed by
other groups and SDOs. The contents of this standard (both at the complete message level and its component parts)
may be reused by other efforts elsewhere.

All text in this clause is considered normative unless expressly marked otherwise. Definitions for this message set are
presented in the following subclauses. The ASN.1 is presented in a section titled ASN.1 Representation. The equivalent
XML expression is presented in a section titled XML Representation which follows the translation rule set cited in Clause
Two (SAE Standard J2630). Should the two sections conflict in some way, the ASN.1 expression shall take precedence.
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The productions of ASN.1 which follow shall be considered normative in nature. While the majority of the normative
content is reflected in the actual syntax of the ASN.1, some entries also have additional statements in the ASN.1
comments which shall be considered normative as well. In addition, the textual commentary provided with each entry (in
sections marked "use" and "remarks") may also provide additional normative restrictions on the proper use of the entry
being described. The XML productions follow directly from the ASN.1 specifications and the same rules shall be applied.
Users of this standard seeking to be in conformance with it shall follow the normative text outlined here.

7.1 Data Element: DE_Acceleration
Use: A data element representing the signed acceleration of the vehicle along some known axis in units of 0.01 meters

per second squared. A range of over 2Gs is supported. Accelerations in the directions of forward and to the right are
taken as positive. A 2 byte long value when sent.

Longitudinal accelerption is the acceleration along the X axis or the vehicle's direction of travel in eraIIeI with a front to
rear centerline. Negative values indicate braking action.

Lateral acceleration fis the acceleration along the Y axis or perpendicular to the vehicle's direction of fravel in parallel with
a left-to right centerline. Negative values indicate left turning action and positive values‘indicate rightiturning action.

ASN.1 Representatjon:
Acceleration| ::= INTEGER (-2000..2001)
-- LSB upits are 0.01 m/s"2
-- the VjEue 2000 shall be used for values greatéer)than 2000

-—- the vallue -2000 shall be used for values less{ than -2000
-- a val of 2001 shall be used for Unavailable
XML Representation:
<xs:simpleType name="Acceleration" >
<xs:anpotation>
<xs|:documentation>
[LSB units are 0.01 m/s"2
the value 2000 shall belused for values greater than 2000
the value -2000 shalblsbe used for values less than -2000
h value of 2001 shall be used for Unavailable
</xJs:documentation>
</xs:apnotation>
<xs:reptriction base="xs:short">
<xsl:minInclusiwve value="-2000"/>
<xsl:maxInclusive value="2001"/>
</xs:restrictdon>
</xs:simpleType>

Remarks: The upp(fr four bits of this 2 byte value are reserved and should not be used.

7.2 Data Element: DE_AccelerationConfidence

Use: This DE is used to provide the confidence interval of the 95% confidence level for the currently reported value of
DE_Acceleration, taking into account the current calibration and precision of the sensor(s) used to measure and/or
calculate the value. This data element is only to provide the listener with information on the limitations of the sensing
system; not to support any type of automatic error correction or to imply a guaranteed maximum error. This data element
should not be used for fault detection or diagnosis, but if a vehicle is able to detect a fault, the confidence interval should
be increased accordingly.

The frame of references and axis of rotation used shall be accordance with that defined in SAE J670, Issued 1976-07 and
its successors. Note the definitions provided in Figure 1 (Tire Axis System) and Figure 2 (Directional Control Axis
Systems).
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ASN.1 Representation:

AccelerationConfidence ::= ENUMERATED {

unavailable (0), -- B'000 Not Equipped or data is unavailable
accl-100-00 (1), -- B'001 100 meters / second squared
accl-010-00 (2), -- B'010 10 meters / second squared
accl-005-00 (3), -- B'011 5 meters / second squared
accl-001-00 (4), -- B'100 1 meters / second squared
accl-000-10 (5), -— B'101 0.1 meters / second squared
accl-000-05 (6), -— B'110 0.05 meters / second squared
accl-000-01 (7) =-- B'111 0.01 meters / second squared

}

-- Encoded as a 3 bit value

XML Representatiolw:
<xs:simpleType name="AccelerationConfidence" >
<xs:anpotation>
<xs|:appinfo>

inavailable (0) -- B&apos;000 Not Equipped or data, is unavgilable

hccl 100 00 (1) -- B&apos;001 100 meters / segond squared

bccl 010 00 (2) -- B&apos;010 10 meters / s€cond squared

bccl 005 00 (3) -- B&apos;011 5 meters /%sécond squared

bccl 001 00 (4) -- B&apos;100 1 meters AJsecond squared

bccl 000 10 (5) -- B&apos;101 0.1 meters\/ second squared

bccl 000 05 (6) —-- B&apos;110 0.05 metegrs / second squared

bccl 000 01 (7) -- B&apos;111 0.01 méeters / second squared
</xk:appinfo>
<xs|:documentation>

</x
</xs:a
<xXs:un
<xXS

</x
<xXSs

Fncoded as a 3 bit value

s :documentation>

hnotation>

ion>

:simpleType>

xs:restriction base="gs:unsignedInt">
<xs:minInclusive(value="0"/>
<xs:maxInclusive value="7"/>

/Xs:restriction>

s:simpleType>

:simpleType>

xs:restrigefion base="xs:string">

<xs:ehumeration value="unavailable"/>
<xssenumeration value="accl 100 00"/>
<%svenumeration value="accl 010 00"/>
wx$:enumeration value="accl 005 00" />
<xs:enumeration value="accl 001 00" />
<xs:enumeration value="accl 000 10"/>
<xs:enumeration value="accl 000 05"/>
<xs:enumeration value="accl 000 01"/>

</xs:restriction>
</xs:simpleType >

</xs:union>
</xs:simpleType>
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Used By: This entry is directly used by the following 2 other data structures in this standard (record ty
name, ASN.1, and XML name (if present) of each):

DF DF AccelSteerYawRateConfidence <ASN> <XML>, and

DF DF VehicleStatus <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
7.3 Data Element: DE_AdvisorySpeedType

Use: The AdvisorySpeedType data element relates the type of travel to which a given speed refers
part of an AdvisorySpeed data frame for signal phase and timing data.

ASN.1 Representat
AdvisorySpee
none,
greenwavpe
ecoDrive
transit,

jon:
AType

ENUMERATED {

4

}

Used By: This entry is used directly by one other data structure in thissstandard, a DF called DF_Adv

pe, descriptive

. Typically used as

sorySpeed <ASN>

<>. In addition, thislitem may be used by data structures in other IS standards.

7.4 Data Element] DE_AllowedManeuvers

Use: The AllowedMovements data element relates the allowed (possible) maneuvers from a lane,
vehicle lane. Note that in practice these values may be further restricted by vehicle class, local reg
and other changing ¢onditions.

ASN.1 Representatjon:

ypically a motorized
ulatory environment

AllowedManeujers = BIT STRING {

-- With pits as defined:
-- Allowpd and maneuvets at path end (stop line)
-— All mpneuvers with.bits not set are therefore prohibited !
-- A valpe of zerowshall be used for unknown, indicating no Maneuver
maneuverftraightAdtTowed (0),

-- a Straight movement is allowed in tlhis lane
maneuverfLeftAllowed (1),

-- a Left Turn movement is allowed in tlhis lane
maneuverRightAllowed (2),

-- a Right Turn movement is allowed in this lane
maneuverUTurnAllowed (3),

-- a U turn movement is allowed in this lane
maneuverLeftTurnOnRedAllowed (4),

-- a Stop, and then proceed when safe movement

-- is allowed in this lane
maneuverRightTurnOnRedAllowed (5),

-- a Stop, and then proceed when safe movement

-- is allowed in this lane
maneuverLaneChangeAllowed (6),

-- a movement which changes to an outer lane

-- on the egress side is allowed in this lane

-- (example: left into either outbound lane)
maneuverNoStoppingAllowed (7),

-- the vehicle should not stop at the stop line
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-- (example: a flashing green arrow)
yieldAllwaysRequired (8),
-- the allowed movements above are not protected
-— (example: an permanent yellow condition)
goWithHalt (9),
-- after making a full stop, may proceed
caution (10),
-- proceed past stop line with caution
reservedl (11)
-- used to align to 12 Bit Field
} (SIZE(12))
Used By: This entry-is-directiy-used-by-the-following-2-otherdata-structures-in-this-standard<{reeord-type, descriptive
name, ASN.1, and XML name (if present) of each):
DF DF ConnectingLane <ASN> <>, and
DF DF GenericLane CHANGED <ASN> <>,

In addition, this item

Remarks: When (
structure to list all g
structure in a list it u
of a signal phase th
reached by the sam
to reach any given |
all intersection maksg
such cases the Alloy
generic lane shall ng

7.5 Data Element:

Use: This data eler
device. The value o

ASN.1 Representat
AmbientAirPr

-- 8 Bits| in hPa starting at 580 with a resolution of

-- 2 hPa

!

may be used by data structures in other ITS standards.

sed, the AllowedManeuvers data concept is used in<wo places. Optionally
ossible maneuvers (as in what that lane can do at.its) stop line point). Within
5ed to provide a single valid maneuver in the context(of one lane connecting to a
at applies to that maneuver. Observe that in.some intersections multiple out
maneuver (for example two independent left turns might be found in a 5-legged

contains an exhaustive set of ConnectToiinformation (un signalized intersections
vedManeuvers in the generic lane structure is used. If used in both places, the d
t conflict with the data found in the cellection of ConnectsTo entries.

DE_AmbientAirPressure (Barometric Pressure)

nent is used to relate the measured Ambient Pressure (Barometric Pressure) frg
zero shall be used when not equipped. The value of one indicates a pressure of

on:
essure

TNTEGER (0..255)

resulting in a range of 580 to 1090

XML Representati
<xs:simpleTy]

e name="AmbientAirPressure" >

in the generic lane
a each ConnectsTo
hother in the context
bound lanes can be
ntersection) but that

ne from the stop line of another lane is always a single maneuver item (hence the use of a list). Not

for example) and in
bta expressed in the

m a vehicle or other
580 hPa.

<xs:an
<xs

</x%x

</xs:a
<xs:re
</xs:simpleT

notacion
:documentation>

8 Bits in hPa starting at 580 with a resolution of
2 hPa resulting in a range of 580 to 1090
s:documentation>

nnotation>

striction base="xs:unsignedByte"/>

ype>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <aAsSN>

<XML>. In addition,

this item may be used by data structures in other ITS standards.
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Remarks: Definition: The pressure exerted by the weight of the earth's atmosphere, equal to one bar, 100 kilopascals, or
14.7 psi (often rounded off to 15 psi) at sea level. Barometric pressure changes with the weather and with altitude. Since it
affects the density of the air entering the engine and ultimately the air/fuel ratio, some computerized emissions control
systems use a barometric pressure sensor so that the spark advance and EGR flow can be regulated to control emissions

more precisely.

Note that 1 kPa = 10 hPa,
To convert pounds per square inch to kilopascals, multiply the PSI value by 6.894757293168361.
To convert kilopascals to pounds per square inch, multiply the kpa value by .14503773773020923.

7.6 Data Element:

DE_AmbientAirTemperature

Use: This data el€|
measurement range
one degree centigra
encoded as zero an
of 0 to 191. Hence,

ASN.1 Representatj

AmbientAirTe

XML Representation:

<xs:simpleTy
<xs:an
<xSs

</x%

</xs:a
<xs:re

<Xs

</xs:r
</xs:simpleT

Used By: This entry
<XML>. In addition,

7.7 Data Element:

fnent 1s used to relate the measured Ambient AIr emperature from a venhicle
and precision follows that defined by the relevant ODB-II standards. This provi

 every degree above that increments the transmitted value by one resulting in 2
B measurement value representing 25 degrees centigrade is transmitted-as 40+2

on:
mperature

INTEGER (0..191) -- in deg C withira -40 offsed

pe name="AmbientAirTemperature" >
hotation>

:documentation>

in deg C with a -40 offset

s :documentation>

hnotation>

striction base="xs:unsignedByte">
:maxInclusive value="191"/>
cstriction>

lype>

is used directly by one other data structure in this standard, a DF called DF_Veh

(i?as for a precision of
de and a range of -40 to +150 degrees encoded in a one byte value. ,The value of -40 deg C is

r other device. Its

transmission range
b=65 or Hex 0x41.

icleStatus <ASN>

this item may be usedtby'data structures in other ITS standards.

DE_Angle

Use: The data ele

heading direction wien in motion.
units of 0.0125 degrges from North (such that 28799 such degrees represent 359.9875 degrees). N
as the axis defined Ry the W(GS-84 coordinate system and its reference ellipsoid. Any angle "to the e
A value of 28800 ghall be used when

positive direction.

ent Angle is‘used to describe an angular measurement in units of degrees. Of]
Is this use, the current heading of the sending device. It is ex

en this is used as a
bressed in unsigned
brth shall be defined

2'byte value when sent in some encoding systems.

st" is defined as the

unavailable. When sent by a vehicle, This element indicates the orientafion of the front of the vehicle.

ASN.1 Representat
Angle ::= IN

ion:

TEGER (0..28800)

-- LSB of 0.0125 degrees
-- A range of 0 to 359.9875 degrees

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_ComputedLane

CHANGED <ASN>

<>. In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that other one byte heading or angle data elements are found in other parts of ITS.
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7.8 Data Element: DE_AntiLockBrakeStatus

Use: The DE_AntiLockBrakeStatus data element conveys in two bits the state of the sender's anti-lock braking system.
The four defined states are: Vehicle not equipped with anti-lock braking system (00), an anti-lock braking system is off
(01), an anti-lock braking system is on but not engaged (10), and an anti-lock braking system is on and engaged (11). An
anti-lock braking system, if available, detects a situation that may indicate loss of control. A report of an engaged anti-lock
braking system can be useful in identifying a hazardous situation involving a specific vehicle or road location.

ASN.1 Representation:
AntiLockBrakeStatus ::= ENUMERATED {
unavailable (0), -- B'00 Vehicle Not Equipped with ABS
-- or ABS status is unavailable
off (1) -— B'01l Vehicle's ABS is Off
on 27 == DB 10 TICcIe 'S ABS 15 Ol (pUC ot engaged)
engaged (3) —-- B'll Vehicle's ABS is Engaged
}

-- Encoded as a 2 bit value

~

~

XML Representation:
<xs:simpleType name="AntiLockBrakeStatus" >
<xs:anpotation>
<xs|:appinfo>
unavailable (0) -- B&apos;00 Vehicle Not/Edguipped with ABS
-- or ABS status is unavailable
bff (1) -- B&apos;01 Vehicle&apos;s ABS 1s Off
on (2) -- B&apos;10 Vehicle&apos;s ABS is On (but not engdgged)
engaged (3) -- B&apos;1ll Vehicle&apds;s ABS is Engaged
</xk:appinfo>
<xs|:documentation>
FFncoded as a 2 bit value
</xJs:documentation>
</xs:apnotation>
<xs:unfion>
<xsl|:simpleType>
xs:restriction basé="xs:unsignedInt">
<xs:minInclusive, value="0"/>
<xs:maxInclusive value="3"/>
/xs:restriction>
</xs:simpleType>
<xs|:simpleType>
xs:resgrdiction base="xs:string">
<xsserumeration value="unavailable"/>
<stenumeration value="off"/>
&xs:enumeration value="on"/>
<xs:enumeration value="engaged"/>
</xs:restriction>
</xs:simpleType >
</xs:union>
</xs:simpleType>

Remarks: The value for notEquipped shall be used when data is not available.
7.9 Data Element: DE_ApproachlD

Use: The Approach ID data element is used to relate the index of an approach, either ingress or egress within the subject
lane. In general an approach in the concept of a timing movement is not of value in the MAP and SPAT process because
the lane ID and signal group ID concepts handle this with more precision. This value can also be useful as an aid as it
created a fallback solution to indicate the gross position of a moving object (vehicle) when its lane level accuracy is
unknown. This value is also of some use when a deployment represents sets of lanes as groups without further details
(as is done in Japan).
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ASN.1 Representation:
ApproachID

INTEGER (O. zero to be used when valid value is unknown

.15)

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_GenericLane
CHANGED <asN> <>. In addition, this item may be used by data structures in other ITS standards.

7.10 Data Element: DE_AuxiliaryBrakeStatus

Use: The AuxiliaryBrakeStatus data element conveys in two bits the state of the sender's Auxiliary Brake system (often
also called a parking brake). The three defined states are: Vehicle not equipped (00), Aux Brake not applied (01), and
Aux Brake System applied (10). The state 11 is reserved.

ASN.1 Representation:

AuxiliaryBrakeStatus = ENUMERATED ({
unavailabfle (0), -- B'00 Vehicle Not Equipped with Aux Brakes
-— or Aux Brakes status is unavailable
off (1), -=- B'01l Vehicle's Aux Brakes are Off
on (2), -- B'10 Vehicle's Aux Brakes are On ( Engaged )
reserved (3) -- B'l1l

}

-- Encoded as a 2 bit value

XML Representation:

<xs:simpleTy]

pe name="AuxiliaryBrakeStatus" >

<xs:anpotation>

<xs|:appinfo>
navailable (0) -- Bé&apos;00 Vehicle Not Equipped with Aux [Brakes
-— or Aux Brakes status is unavai¥able
bff (1) -- B&apos;01 Vehicle&apds;s Aux Brakes are Off
bn (2) —-- B&apos;10 Vehicle&apos;s Aux Brakes are On ( Engaged )
reserved (3) -- B&apos;1ll

</xk:appinfo>

<xs|:documentation>

</x
</xs:a
<xXs:un
<xXS

</x
<Xs

Fncoded as a 2 bit value

s :documentation>

hnotation>

ion>

:simpleType>

xs:restrictioh base="xs:unsignedInt">
<xs:mianfnclusive value="0"/>
<xs:maxInclusive value="3"/>

/xs:xestriction>

s :simpleType>

:simpleType>

S-restriction base="xs:string"

value="unavailable"/>
value="off"/>
value="on"/>
value="reserved"/>

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

</xs:restriction>
</xs:simpleType >
</xs:union>
</xs:simpleType>

Remarks: The value for notEquipped shall be used when data is not available.
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7.11 Data Element: DE_BrakeAppliedPressure
Use: The applied pressure of the vehicle brake system.

ASN.1 Representation:
BrakeAppliedPressure ::= ENUMERATED ({
unavailable (0), -- B'0000 Not Equipped
-—- or Brake Pres status is unavailable

minPressure (1), -- B'0001 Minimum Braking Pressure
bkLvl-2 (2), -- B'0010
bkLv1-3 (3), -- B'0011
bkLvl-4 (4), -- B'0100
bkLv1-5 5 == B 0107t
bkLvl-6 (6), -- B'0110
bkLv1-7 (7), -- B'0111
bkLv1-8 (8), -—-- B'1000
bkLv1-9 (9), -- B'1001
bkLv1-10 (10), -- B'1010
bkLv1l-11 (11), -- B'1011
bkLv1l-12 (12), -- B'1100
bkLv1-13 (13), -- B'1101
bkLv1-14 (14), -- B'1110
maxPressufre (15) -- B'1l111 Maximum Braking PresSure

}

-- Encoded as a 4 bit value

XML Representation:

<xs:simpleType name="BrakeAppliedPressure" >
<xs:anpotation>
<xs|:appinfo>

unavailable (0) -- B&aposy0000 Not Equipped
-— or Brake Pres status %s unavailable
minPressure (1) -- B&apos;0001 Minimum Braking Pressure
pbkLvl 2 (2) —-- B&ap6sy0010

pkLvl 3 (3) -- B&apos;0011

pkLvl 4 (4) -- B&dpos; 0100

pkLvl 5 (5) -=\B&apos;0101

pbkLvl 6 (6), ~=/Bé&apos;0110

pkLvl 7 (79— Bé&apos;0111

pbkLvl 8,-(8) -- B&apos;1000

pkLvl_9%(9) -- B&apos;1001

pkLvd, 10 (10) -- B&apos;1010

pkIivi 11 (11) -- B&apos;1011

pRLv1 12 (12) —-- B&apos;1100

bkLvl 13 (13) -- Bé&apos;1101

bkLvl 14 (14) -- B&apos;1110

maxPressure (15) -- B&apos;1111 Maximum Braking Pressure
</xs:appinfo>
<xs:documentation>
Encoded as a 4 bit value
</xs:documentation>
</xs:annotation>
<xs:union>
<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="15"/>
</xs:restriction>
</xs:simpleType>
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<xs:simpleType>
<xs:restriction base="xs:string">

</x
</xs:u
</xs:simpleT

Used By: This entry
<XML>. In addition,

7.12 Data Element:

Use: The Brake Ap
active. The four wh
wheel is setto 1if b
front wheel, the bra
always set to zero.

Rear wheel indicato

<xs:enumeration value="unavailable"/>
<xs:enumeration value="minPressure"/>
<xs:enumeration value="bkLvl 2"/>
<xs:enumeration value="bkLvl 3"/>
<xs:enumeration value="bkLvl 4"/>
<xs:enumeration value="bkLvl 5"/>
<xXs:enumeration value="bkLvl 6"/>
<xXs:enumeration value="bkLvl 7"/>
<xXs:enumeration value="bkLvl 8" />
<xs:enumeration value="bkLvl 9"/>
<xs:enumeration value="bkLvl 10"/>
ceenumaration walyas kTl 10
<xXs:enumeration value="bkLvl 12"/>
<xXs:enumeration value="bkLvl 13"/>
<xs:enumeration value="bkLvl 14"/>
<xs:enumeration value="maxPressure"/>

/Xs:restriction>
5:simpleType >
nion>
ype>

is used directly by one other data structure in this standard, a DF called DF_Veh

icleStatus <ASN>

this item may be used by data structures in other IS standards.
DE_BrakeAppliedStatus

plied Status data element indicates independently for each of four wheels whethe
eels are designated Left Front, Right Front, Left Rear, and Right Rear. The i
akes are active on that wheel, or to 0\if brakes are inactive on that wheel. On a

ke-applied status is represented, by the Left Front wheel indicator and the Rig
Similarly, on a vehicle with only one rear wheel the brake-applied status is rep
r and the Right Rear indicator is always set to zero. If a vehicle has more th

(respectively more tihan two rear wheels) with independent braking, the collective brake-applied statu

mapped to the Left

Brake Applied Staty
congestion may be
handled in another d

Front and Right Front (respectively Left Rear and Right Rear) indicators in a loc
s could be used byva traffic management center to determine that an incid
resent. It is possible’for some vehicles to provide an indication of how hard the |
ata element (DE__BrakeAppliedPressure).

r braking is currently
hdicated status of a
ehicle with only one
ht Front indicator is
fesented by the Left
an two front wheels
s of these wheels is
blly defined manner.
pnt has occurred or
raking action, this is

ASN.1 Representatjon:
BrakeAppliedfStatus = BIT STRING {
alloff (@), -- B'0000 The condition All Off
leftFront (I), -—- B'0001 ©Left Front Active
leftRear (2y — —— B'0010 Toft Rear Active
rightFront (4), -- B'0100 Right Front Active
rightRear (8) -—-- B'1000 Right Rear Active
} —— to fit in 4 bits
XML Representation:
<xs:simpleType name="BrakeAppliedStatus-item" >
<xs:annotation>
<xs:appinfo>
alloff (0) -- B&apos;0000 The condition All Off
leftFront (1) -- Bé&apos;0001 Left Front Active
leftRear (2) -- B&apos;0010 Left Rear Active
rightFront (4) -- Bé&apos;0100 Right Front Active
rightRear (8) -- B&apos;1000 Right Rear Active
</xs:appinfo>
<xs:documentation>
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to fit in 4 bits
</xs:documentation>
</xs:annotation>
<xs:union>
<xs:simpleType>
<xs:restriction base="xs:int">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="8"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">

</x

</xs:u

</xs:simpleT

<xs:simpleTy]
<xs:list

</xs:simpleT

Remarks: On vehid
may wish to define g

7.13 Data Element:

Use: This is a datg
on/off value which i
Brake boost assist i
pre-charges the brg
measuring a rapid r¢
when the driver preg
same location is an i

<xs:enumeration value="allOff"/>
ceanuameration woluas M lafrDean !t
<xs:enumeration value="leftRear"/>
<xs:enumeration value="rightFront"/>
<xs:enumeration value="rightRear"/>

/Xs:restriction>

s:simpleType >

nion>

ype>

pbe name="BrakeAppliedStatus">

i temType="BrakeAppliedStatus-item"/>

lype>

les with only 2 wheels, the left side values shall be.used and the right side set tq
dditional combinations such as "all on" here.

DE_BrakeBoostApplied

element which, when set to the "on'\'state, indicates emergency braking. This
hdicates engagement of the vehicle's brake boost assist function (as well as a
5 available on some vehicles. . [t detects the potential of a situation requiring m
ke system even before the driver presses the brake pedal. This situation is
lease of the accelerator pédal or via a forward sensing system. Some systems 4
ses the pedal, even with a light force. Multiple probe data reports re activation
ndication of an emergency situation on the road and is therefore of use to road at

zero. Deployments

data element is an
N unavailable state).
aximum braking and

detected either by
so apply full braking
bf brake boost at the
thorities.

ASN.1 Representatjon:
BrakeBoostApplied ::=~-ENUMERATED ({
unavailablle (0)4—-—- Vehicle not equipped with brake boost
-— or brake boost data is unavailable
off (1), —-- Vehicle's brake boost is off
on (2) —-- Vehicle's brake boost is on (applied)
}
-- Encoded as a 2 bit value

XML Representatio

n:

<xs:simpleType name="BrakeBoostApplied" >
<xs:annotation>

<xs

</x
<XSs

rappinfo>

unavailable (0) -- Vehicle not equipped with brake boost
-- or brake boost data is unavailable

off (1) -- Vehicle&apos;s brake boost is off

on (2) -- Vehicle&apos;s brake boost is on (applied)
s:appinfo>

:documentation>
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Encoded as a 2 bit wvalue
</xs:documentation>
</xs:annotation>
<xs:union>
<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="2"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="unavailable"/>

IS SR R oV S I SR T IR T PN | AN o = L]

<xXs:enumeration value="on"/>
/xs:restriction>
</xp:simpleType >
</xs:upion>
</xs:simpleTlype>

7.14 Data Element] DE_BumperHeightFront

Use: The DE_Bumper Height Front data element conveys the height of the‘front bumper of the yehicle. In cases of
vehicles with complex bumper shapes, the center of the mass of the bumper (where the bumper|can best absorb an
impact) should be uged.

ASN.1 Representatjon:
BumperHeightfFront ::= INTEGER (0..127) -- in a@vits of 0.01 meters from ground surface.

XML Representation:
<xs:simpleType name="BumperHeightFront" \>
<xs:anphotation>
<xs|:documentation>
in units of 0.01 metexs)'from ground surface.
</xJs:documentation>
</xs:apnotation>
<xs:reptriction base="xg:unsignedByte">
<xs|imaxInclusive.vyalue="127"/>
</xs:rpstriction>
</xs:simpleType>

Used By: This entry is used'directly by one other data structure in this standard, a DF called DE_BumperHeights <aAsN>
<XML>. In addition,|this item may be used by data structures in other ITS standards.

7.15 Data ElementlDE—BumperHeightRear
Use: The DE_Bumper Height Rear data element conveys the height of the rear bumper of the vehicle. In cases of
vehicles with complex bumper shapes, the center of the mass of the bumper (where the bumper can best absorb an
impact) should be used.

ASN.1 Representation:
BumperHeightRear ::= INTEGER (0..127) -- in units of 0.01 meters from ground surface.

XML Representation:
<xs:simpleType name="BumperHeightRear" >
<xs:annotation>
<xs:documentation>
in units of 0.01 meters from ground surface.
</xs:documentation>
</xs:annotation>
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<xs:restriction base="xs:unsignedByte">
<xs:maxInclusive value="127"/>
</xs:restriction>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_BumperHeights <aAsN>
<XML>. In addition, this item may be used by data structures in other ITS standards.

7.16 Data Element: DE_CodeWord

Use: The DE_CodeWord is used to convey a prior known string of bytes between systems, typically to establish trust or
validity of the message request in which it is found. The use and setting of these words, as well as any policy regarding
changing the value over time, is up to the participants.

ASN.1 Representatjon:
CodeWord ::=| OCTET STRING (SIZE(1..16))
-- any octect string up to 16 bytes

XML Representation:

<xs:complexT
<xs:simpl
<xs:an

<xSs

</x
</xs:a
<xs:ex
<xs

<

<

</x

</xXs:e
</xs:simp
</xs:complex
<xs:simpleTy]
<xs:restr
<xs:mi
<XS:ma
</xs:rest
</xs:simpleT

ype name="CodeWord" >
cContent>
hotation>
:documentation>
bny octect string up to 16 bytes
s :documentation>
hnotation>
tension base="CodeWord-string" >
rattribute name="EncodingType" use="required">
ks :simpleType>
<xs:restriction base="xs:NMIOKEN">
<xs:enumeration value="bDase64Binary"/>
</xs:restriction>
xs:simpleType>
s:attribute>
ktension>
leContent>
[ype>
pe name="CodeWord-string">
iction bases'"Xs:base64Binary">
nLength valpe="2"/>
xLengthrvalue="22"/>
rictien>
ype X

Used By: This entry-issused-directhy-by-one-etherdata-structure-inthisstandard—a-BFealled BF—SighalRequest <ASN>

<XML>. In addition, this item may be used by data structures in other ITS standards.

7.17 Data Element: DE_CoefficientOfFriction

Use: Coefficient of Friction of an object, typical a wheel in contact with the ground. This DE is typically used in sets
where the value of each wheel is provided in turn as a measure of relative local traction.

ASN.1 Representation:
CoefficientOfFriction ::= INTEGER (0..50)
-— where 0 = 0.00 micro (frictonless)
-- and 50 = 0.98 micro, in steps of 0.02
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XML Representation:
<xs:simpleType name="CoefficientOfFriction" >
<xs:annotation>

<xSs

</x

</xs:a
<xXs:re

<xs

</xs:r
</xs:simpleT

Used By: This entry
<XML>. In addition,

7.18 Data Element:
Use: The DE_Coun

ASN.1 Representat
Count ::= IN|

XML Representation:

<xs:simpleTy]
<xs:re

<xs

</xs:r
</xs:simpleT

Used By: This entry
name, ASN.1, and X

DF i

MSG i

:documentation>

where 0 = 0.00 micro (frictonless)
and 50 = 0.98 micro, 1in steps of 0.02
s:documentation>

nnotation>

striction base="xs:unsignedByte">
:maxInclusive value="50"/>
estriction>

ype>

is used directly by one other data structure in this standard, a DF called DF Ve

icleStatus <ASN>

this item may be used by data structures in other ITS standards.
DE_Count
t data element provides a count of items to follow in the messagé.

on:

TEGER (0..32)

pe name="Count" >

striction base="xs:unsignedByte">
:maxInclusive value="32"/>
estriction>

[ype>

is directly used by the following4‘other data structures in this standard (record t
ML name (if present) of each);

MSG \

MSG i

F_PathHistory <ASN> <XML>, and
ISG _ProbeDataManagement (PDM) <ASN> <XML>, and
ISG_ProbeVehicleData (PVD) <ASN> <XML>, and
ISG_Travelerinformation Message (TIM) <ASN> <XML>.

In addition, this item

may/be used by data structures in other ITS standards.

7.19 Data Element:

Use: The DSRC s

DE_DDay

tyle day is a simple value consisting of integer values from zero to 31. The

represent an unknown value.

ASN.1 Representat
DDay ::=

INTEGER

ion:

(0..31) -- units of days

pe, descriptive

value of zero shall
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XML Representation:
<xs:simpleType name="DDay" >
<xs:annotation>

<xSs

:documentation>

units of days
</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:unsignedByte">

<xSs

:maxInclusive value="31"/>

</xs:restriction>
</xs:simpleType>

Used By: This entry
name, ASN.1, and X

DF L
DF L
DF i
DF i
In addition, this item
7.20 Data Element;

Use: The DeltaAng
the lane.

ASN.1 Representatj

DeltaAngle
With

in on

along
two cl

Used By: This entry
<ASN> <>. In addi

7.21 Data Element:

R H 4l ol don s dle o Lol H 4 o alad & 4 I n ol ol L ol b
1S UIMMTLUYy USTU Uy T TUNTUWITITY = UUICT Udld SUTULLUTTOS TIT TS Stalluaru (TTULUTU 1)

ML name (if present) of each):

F_DDate <ASN> <XML>, and
F DDateTime <ASN> <XML>, and
F DFullTime <ASN> <XML»; and
F_DMonthDay <ASN> <XML>.

may be used by data structures in other ITS standards.
DE_DeltaAngle

e data element provides the final angle used in last point of the path. Used to "

on:

INTEGER

(-150..150)
angle range from

a
negatiFe 150 to positive. 150

degree steps where zero is directly
the lane center \line as defined by the
osest points

is used directly by one other data structure in this standard, a DF called DF_Lan

pe, descriptive

cant" the stop line of

eDataAttribute

ion, this\item may be used by data structures in other ITS standards.

DE\DescriptiveName

Use: The DescriptiveName data concept is used in maps and intersections to provide an (optional) human readable and
recognizable name for the feature that follows. It is typically used when debugging a data flow, and not in production use.
One key exception to this general rule is to provide a human readable string for disabled travelers in the case of
crosswalks and sidewalk lane objects.

ASN.1 Representat
DescriptiveN

ion:
ame

IA5String (SIZE(L..63))
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Used By: This entry is directly used by the following 8 other data structures in this standard (record type, descriptive

name, ASN.1, and XML name (if present) of each):

DF DF_GenericLane CHANGED <ASN> <>, and
DF DF_IntersectionGeometry CHANGED <ASN> <>, and
DF DF_IntersectionState CHANGED <ASN> <>, and

DF DF_MovementState <ASN> <>, and

DF E_RoadSegment CHANGFED ASN and
DF DF _SignalControlZone <ASN> <XML>, and
DF DF_Vehicleldent <ASN> <XML>, and
MSG MSG_SignalPhaseAndTiming Message (SPAT) <ASN )

In addition, this item|may be used by data structures in other ITS standards.

7.22 Data Element] DE_DHour

Use: The DSRC style hour is a simple value consisting of integer values from zero to 23 representir

day. The value of 31 SHALL represent an unknown value, the range*24 to 30 is reserved.

ASN.1 Representatjon:
DHour ::= INEGER (0..31) -- units of hours

XML Representation:
<xs:simpleType name="DHour" >
<xs:anpotation>
<xs|:documentation>
units of hours
</xp:documentation>
</xs:apnotation>
<xs:reptriction base="xs:unsignedByte">
<xsl:maxInclwsive value="31"/>
</xs:restrictdon>
</xs:simpleTlype>

Used By: This entry iS-directly used by the following 3 other data structures in this standard (record ty

name, ASN1, and XiErame (If preset |t) of cauh).

DF DF DDateTime <ASN> <XML>, and
DF DF _DFullTime <ASN> <XML>, and
DF DF DTime <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.

g the hours within a

pe, descriptive
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7.23 Data Element:

DE_DirectionOfUse

Use: The allowed direction of travel on a street lane or path described by shape points. The presumed (default) direction
is outward, away from the initial set of points. However this data element can be used to overcome that and indicate a
reverse direction or both directions as well as the original outward direction.

ASN.1 Representation:

DirectionOfU
forward
reverse
both

se ::= ENUMERATED {
(0), —-—- direction of travel follows node ordering
(1), —-- direction of travel is the reverse of node orderin
(2), —-- direction of travel allowed in both directions

}

XML Representation:

<xs:simpleTy
<xs:an
<xSs

</x
</xs:a
<xXs:un
<XS

</x
<Xs

</
</xs:u
</xs:simpleT

Used By: This entry
name, ASN.1, and X

DF 1

pe name="DirectionOfUse" >
hotation>
rappinfo>
forward (0) —-- direction of travel follows nodeAordering
reverse (1) —-- direction of travel is the reverise of node on
both (2) —-- direction of travel allowed in both directions
s :appinfo>
hnotation>
ion>
:simpleType>
xs:restriction base="xs:unsignedInt>
<xs:minInclusive value="0"/>
<xs:maxInclusive value="2"/>
/xs:restriction>
s:simpleType>

:simpleType>

xs:restriction base="xs:string">
<xs:enumeration valUe="forward"/>
<xs:enumeration tValue="reverse"/>
<xs:enumeration®value="both"/>

/Xs:restriction>

5 :simpleType >

hion>

ype>

is directly-used by the following 2 other data structures in this standard (record t
ML name (if present) of each):

g

dering

pe, descriptive

E-ShapePaqintSet ASN XMT and

MSG

MSG TravelerInformation Message (TIM)

<ASN> <XML>.

In addition, this item

may be used by data structures in other ITS standards.
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7.24 Data Element: DE_DMinute

Use: The DSRC style minute is a simple value consisting of integer values from zero to 59 representing the minutes
within an hour. The value of 63 SHALL represent an unknown value, the range 60 to 62 is reserved.

ASN.1 Representation:
DMinute ::= INTEGER (0..63) -- units of minutes

XML Representation:
<xs:simpleType name="DMinute" >
<xs:annotation>
<xs:documentation>
N1LS Of Minuctes
</xp:documentation>
</xs:apnotation>
<xs:reptriction base="xs:unsignedByte">
<xs|:maxInclusive value="63"/>
</xs:rpstriction>
</xs:simpleType>

Used By: This entry is directly used by the following 3 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF DDateTime <ASN <XML>, and
DF DDF DFullTime <ASN> <XML>, and
DF DF DTime <ASN> <XML>.

In addition, this item|may be used by data structures in other ITS standards.
7.25 Data Element] DE_DMonth

Use: The DSRC stylle month is a simple value consisting of integer values from one to 12 representirlg the month within a
year. The value of 15 SHALL represent an\unknown value. The range 13 to 14 and the value zero ar¢ all reserved.

ASN.1 Representatjon:
DMonth ::= INTEGER (0.41%) -- units of months

XML Representation:
<xs:simpleType name="DMonth" >
<xs:anphotation>
<xs|:documentation>
units of months
</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:unsignedByte">
<xs:maxInclusive value="15"/>
</xs:restriction>
</xs:simpleType>
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Used By: This entry is directly used by the following 5 other data structures in this standard (record type, descriptive

name, ASN.1, and X

ML name (if present) of each):

DF DF DDate <ASN> <XML>, and
DF DF DDateTime <ASN> <XML>, and
DF DF DFullTime <ASN> <XML>, and
DF DF_DMonthDay <ASN> <XML>, and
DF E_DYearMaonth ASN ML

In addition, this item
7.26 Data Element:

Use: The DSRC sty
value set from -14:0
may represent an un

ASN.1 Representat
DOffset ::

XML Representation:

<xs:simpleTy]
<xs:an
<xs

</x

</xs:a
<xs:re

<xs

<xs

</xs:r
</xs:simpleT

7.27 Data Element:
Use: The DrivenLin

that a computed lang
independent of any

D to +14:00 representing all the worlds local time zones in units)of minutes. The

may be used by data structures in other ITS standards.

DE_DOffset

le (time zone) offset is a simple value consisting of a signed integer Tepresenting
known value. Note some time zones are do not align to hourly*boundaries.

on:

[NTEGER (-840..840) -- units of minutes$/from UTC time

pe name="DOffset" >

hotation>

:documentation>

units of minutes from UTC time
s :documentation>

hnotation>

striction base="xs:shotff">
:minInclusive value#"~840"/>
:maxInclusive value="840"/>
cstriction>

lype>
DE_DrivenLineOffsetLarge
pOffsetSmall is an integer value expressing the offset in a defined axis from a re

b is offset from. The measurement is taken from the reference lane center line to
vidth’'values. The units are a signed value with an LSB of 1 cm.

ASN.1 Representation:

DrivenLineOf

fsetLg ::= INTEGER (-32767..32767)

-- LSB units are 1 cm.

an hour and minute
alue of zero (00:00)

erence lane number
the new center line,

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_ComputedLane

CHANGED <ASN>

Remarks: See also

<>.

DE_DrivenLineOffsetSmall

In addition, this item may be used by data structures in other ITS standards.
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7.28 Data Element: DE_DrivenLineOffsetSmall

Use: The DrivenLineOffsetSmall is an integer value expressing the offset in a defined axis from a reference lane number
that a computed lane is offset from. The measurement is taken from the reference lane center line to the new center line,
independent of any width values. The units are a signed value with an LSB of 1 cm.

ASN.1 Representation:
DrivenLineOffsetSm ::= INTEGER (-2047..2047)
-— LSB units are 1 cm.

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_ComputedLane
CHANGED <aASN> <>. In addition, this item may be used by data structures in other ITS standards.

Remarks: See also|DE_DrivenLineOffsetLarge
7.29 Data Element] DE_DrivingWheelAngle

Use: The angle of the front (steering) wheel, expressed in a signed (to the right beingypositive) valug with units of 0.3333
degrees and a range of plus or minus 42.33 degrees. The value of zero shall be whén both wheels afje pointed such as to
drive the vehicle in g straight ahead direction (the tow-in angle of each side being equal and canceling each other out). A
value of zero shall bg sent when unavailable.

ASN.1 Representatjon:
DrivingWheelPngle ::= INTEGER (-127..127)
-- LSB unlits of 0.3333 degrees.
-- a range of 42.33 degrees each way

XML Representation:
<xs:simpleType name="DrivingWheelAngle" +X
<xs:anpotation>
<xs|:documentation>
[LSB units of 0.3333 degrees.
B range of 42.33 degiees each way
</xf:documentation>
</xs:apnotation>
<xs:reptriction basegF"xs:byte">
<xs|:minInclusiveé yalue="-127"/>
</xs:rpstriction>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VeHicleStatus <AsSN>
<XML>. In addition,|this;itern may be used by data structures in other ITS standards.

7.30 Data Element;: DE_DSecond?2

Use: The DSRC style second expressed in this data element is a simple value consisting of integer values from zero to
60999 representing the milliseconds within a minute. A leap second is represented by the value range 60000 to 60999.
The value of 65535 SHALL represent an unavailable value in the range of the minute, other values from 61000 to 65534
are reserved.
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ASN.1 Representation:

DSecond?2

INTEGER (0..65535) -- units of miliseconds

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_IntersectionState

CHANGED <ASN>

<>. In addition, this item may be used by data structures in other ITS standards.

Remarks: The value contained in the DSecond data element must refer to a known point in time within the DSRC system
that is shared or understood by the user community. This point in time is typically the moment when the position
determination was made for most messages (such as the BSM). Other measurements present in the same message

(speed, heading etc.

) should be aligned to that moment insofar as possible in the implementation.

The need for a leap second arises from the difference between solar time and UTC time. Here is a useful reference on

this topic: <http://tyc

no.usno.navy.mil/leapsec.htmi>

7.31 Data Element:

Use: The DSRC st
60999 representing
The value of 65535
are reserved.

ASN.1 Representat
DSecond ::

XML Representation:

<xs:simpleTy]
<xs:an
<xs

</x

</xs:a
<xs:re
</xs:simpleT

Used By: This entry
name, ASN.1, and X

DE_DSecond

le second expressed in this data element is a simple value consisting 'of integer
the milliseconds within a minute. A leap second is represented by‘the€ value ra
SHALL represent an unavailable value in the range of the minute,-other values

jon:

INTEGER (0..65535) —-- units of miliseconds

pe name="DSecond" >

hotation>

:documentation>

units of miliseconds

s :documentation>

hnotation>

striction base="xs:unsignedShort"/>

lype>

is directly used by théxfollowing 4 other data structures in this standard (record t\
ML name (if present)yof each):

DF IDF DDateTime <ASN> <XML>, and
DF DF DTime <ASN> <XML>, and
MSG NSG - BasicSafetyMessage Verbose (VBSM) <ASN> <XML>, and
MSG MSG IntersectionCollisionAvoidance (ICA)  <ASN> <XML>.

In addition, this item

may be used by data structures in other ITS standards.

values from zero to
ge 60001 to 60999.
om 61000 to 65534

pe, descriptive

Remarks: The value contained in the DSecond data element must refer to a known point in time within the DSRC system
that is shared or understood by the user community. This point in time is typically the moment when the position
determination was made for most messages (such as the BSM). Other measurements present in the same message

(speed, heading etc.

) should be aligned to that moment insofar as possible in the implementation.

The need for a leap second arises from the difference between solar time and UTC time. Here is a useful reference on
this topic: <http://tycho.usno.navy.mil/leapsec.html>
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7.32 Data Element: DE_DSRC_MessagelD2

Use: The DSRC Message ID2 is a data element used in each message to define which type of message follows from the
message set defined by this Standard. This data element is always the first value inside the message and is used to tell
the receiving application how to interpret the remaining bytes (i.e. what message structure has been used).

ASN.1 Representation:

DSRCmsgID2 ::= INTEGER (0..255)

-- DER forms
reservedMessageId-D DSRCmsgID2 ::= 0 --'00'H
alaCarteMessage-D DSRCmsgID2 ::= 1 --'01'H ACM
-- alaCarteMessage-D is Retired, not to be used
basicSafefyMessage—D DSRCMSgIDZ * = ==+0Z2 " H BSM, neaftbeat msg
basicSafeftyMessageVerbose-D DSRCmsgID2 ::= 3 --'03'H For testilng only
commonSafptyRequest-D DSRCmsgID2 ::= 4 --'04'H CSR
emergencyVehicleAlert-D DSRCmsgID2 ::= 5 --'05'H EVA
intersectfionCollisionAlert-D DSRCmsgID2 ::= 6 --'06'H ICA
mapData-D DSRCmsgID2 ::= 7 --'07'H~MAP, intgrsections
-- mapData-D is Retired, not to be used
nmeaCorrefctions-D DSRCmsgID2 ::= 8 —--!08'H NMEA
probeDataManagement-D DSRCmsgID2 ::= 9 —-<'09'H PDM
probeVehifleData-D DSRCmsgID2 ::= 10,—='0A'H PVD
roadSideAllert-D DSRCmsgID2 ::=A1v--"0B'H RSA
rtcmCorrections-D DSRCmsgID2 ::£/12 --'0C'H RTCM
signalPhalseAndTimingMessage-D DSRCmsgID2 = 13 --'OD'H SPAT
-- signalPhaseAndTimingMessage-D is Retired,*“not to be used
signalRequestMessage-D DSRCmsglD2 ::= 14 --'0E'H SRM
signalStajtusMessage-D DSRCmsgilb2 ::= 15 --'0F'H SSM
travelerIpnformation-D DSRCmSgID2 ::= 16 --'10'H TIM
uperFramefD DSRE€mMsgID2 ::= 17 --'11'H UPER frane
-- UPER florms
mapData-P| DSRCmsgID2 ::= 18 --'12'H MAP, intgrsections
signalPhajseAndTimingMessage-P DSRCmsgID2 ::= 19 --'"13'H SPAT
-- values| to 127 reserved for std use
-- values| 128 to 255 reserved for local use

Used By: This entry is directly used by'the following 3 other data structures in this standard (record type, descriptive

name, ASN.1, and XML name (if.present) of each):
MSG NMSG MapData (MAP) <ASN> <>, and
MSG MSG( SignalPhaseAndTiming Message (SPAT) <ASN><>, and

MSG MSG UPER Frame USA (UPER) CHANGED <ASN> <>,

In addition, this item may be used by data structures in other ITS standards.

Remarks: Note: The three/four letter abbreviations shown in the ASN comments are sometimes used as shorthand
terms for the subject messages in the documentation.
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7.33 Data Element: DE_DSRC_MessagelD

Use: The DSRC Message ID is a data element used in each message to define which type of message follows from the
message set defined by this Standard. This data element is always the first value inside the message and is used to tell
the receiving application how to interpret the remaining bytes (i.e. what message structure has been used).

ASN.1 Representat

ion:

DSRCmsgID = ENUMERATED {
reserved (0),
alaCarteMessage (1), -- ACM
basicSafetyMessage (2), -- BSM, heartbeat msg
basicSafetyMessageVerbose (3), -—- used for testing only
commonSafEFTtYREQUEST 4T, —— CoSK
emergencylNehicleAlert (5), -—- EVA
intersectfionCollisionAlert (6), -— ICA
mapData (7), -- MAP, GID, intersections
nmeaCorrelctions (8), —- NMEA
probeDataManagement (9), -- PDM
probeVehifleData (10), —-- PVD
roadSideAllert (11), -- RSA
rtcmCorrefctions (12), -- RTCM
signalPhapgeAndTimingMessage (13), —-- SPAT
signalReqguestMessage (14), -- SRM
signalStajtusMessage (15), -- SSM
travelerInformation (16), -- TIM
... —— # [LOCAL CONTENT
}
-- values| to 127 reserved for std use
-- values| 128 to 255 reserved for local use

XML Representation:
<xs:simpleType name="DSRCmsgID" >

<xs:anpotation>
<xs|:appinfo>
reserved (0)
hlaCarteMessage /(1) -- ACM
pbasicSafetyMessage (2) -- BSM ,

pbasicSafetYMessageVerbose (3) -- used for testing only
commonSaféetyRequest (4) -- CSR
cmergeheyVehicleAlert (5) -- EVA
intefsectionCollisionAlert (6) —-- ICA
mapData (7) —-- MAP ,
hmeaCorrections (8) —-- NMEA
probeDataManagement (9) -- PDM
probeVehicleData (10) -- PVD
roadSideAlert (11) -- RSA
rtcmCorrections (12) -- RTCM
signalPhaseAndTimingMessage (13) -- SPAT
signalRequestMessage (14) -- SRM
signalStatusMessage (15) -- SSM
travelerInformation (16) -- TIM

</xs:appinfo>

<xs:documentation>
values to 127 reserved for std use
values 128 to 255 reserved for local use

</xs:documentation>
</xs:annotation>
<xs:union>
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<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="16"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="reserved"/>
<xs:enumeration value="alaCarteMessage"/>
<xs:enumeration value="basicSafetyMessage"/>
<xs:enumeration value="basicSafetyMessageVerbose"/>
<xs:enumeration value="commonSafetyRequest"/>
SeRumerattion—value—lemnergencyrrehicteiloritl
<xs:enumeration value="intersectionCollisionAlert"/>
<xs:enumeration value="mapData"/>
<xs:enumeration value="nmeaCorrections"/>
<xs:enumeration value="probeDataManagement"/>
<xs:enumeration value="probeVehicleData"/>
<xs:enumeration value="roadSideAlert"/>
<xs:enumeration value="rtcmCorrections"/>
<xs:enumeration value="signalPhaseAndTimingMéssage"/>
<xs:enumeration value="signalRequestMessage"/>
<xs:enumeration value="signalStatusMessage"/>
<xs:enumeration value="travelerInformation"/>
/xs:restriction>
</xp:simpleType >
<xsl|:simpleType>
xs:restriction base="local:DSRCGmsgID" />
</xjg:simpleType>
</xs:upion>
</xs:simpleType>

Used By: This entry is directly used by the following 4 other data structures in this standard (record ftype, descriptive
name, ASN.1, and XML name (if present) of each):

MSG MSG_BasicSafetyMessage (BSM) <ASN> <XML>, and
MSG NMSG BasicSafetyMessage Verbose (VBSM) <ASN> <XML>, and
MSG NMSG_CommonSafetyRequest (CSR) <ASN> <XML>, and
MSG NMSG _‘EmergencyVehicleAlert (EVA) <ASN> <XML>, and
MSG MSG—intersectionCottistonAvoidance—(HEAY 2SN ME>and
MSG MSG_NMEA Corrections (NMEA) <ASN> <XML>, and
MSG MSG ProbeDataManagement (PDM) <ASN> <XML>, and
MSG MSG_ProbeVehicleData (PVD) <ASN> <XML>, and
MSG MSG_RoadSideAlert (RSA) <ASN> <XML>, and
MSG MSG RTCM Corrections (RTCM) <ASN> <XML>, and
MSG MSG_SignalRequestMessage (SRM) <ASN> <XML>, and

MSG MSG SignalStatusMessage (SSM) <ASN> <XML>, and
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MSG MSG Travelerinformation Message (TIM) <ASN> <XML>, and

MSG MSG_UPER Frame USA (UPER) CHANGED <ASN> <>,

In addition, this item may be used by data structures in other ITS standards.

Remarks: Note: The three letter abbreviations shown in the ASN comments are sometimes used as shorthand terms for
the subject messages in the documentation.

7.34 Data Element: DE_DSRC_MessageSublD

Use: The DSRCmsgSublD data element conveys information about the sub message ID of a message. The precise use
of this data element remains to be further defined, and it shall be set to zero at this time. In future editions of the standard
may be used as a means to indicate a revision of the structure details of a message in those cases-when a new message
id has not been assigned. In such a case, the unique combination of the message ID and the miessage sub ID would be
used to specify the grecise encoding details found in a given message definition.

ASN.1 Representatjon:
DSRCmsgSubID| : := INTEGER (0..255) -- to be set to zero when uyged’at thig time

Used By: This entry is directly used by the following 3 other data structures in thissstandard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

MSG MSG MapData (MAP) <ASN> <>, and
MSG MSG SignalPhaseAndTiming Message (SPAT) <ASN><>, and
MSG MSG UPER Frame USA (UPER) CHANGED <ASN> <>.

In addition, this item|may be used by data structures in other’ITS standards.
7.35 Data Element{DE_DYear

Use: The DSRC dtyle year is a simple value ‘consisting of integer values from zero to 9999 rgpresenting the year
according to the Gregorian calendar date system. The value of zero SHALL represent an unknown vglue.

ASN.1 Representatjon:
DYear ::= INTEGER (0..9099) -- units of years

XML Representation:
<xs:simpleType names="DYear" >
<xs:anpota¥ion>
<xs|:@doCumentation>

i ts f sicars
4

</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:unsignedShort">
<xs:maxInclusive value="9999"/>
</xs:restriction>
</xs:simpleType>
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Used By: This entry is directly used by the following 5 other data structures in this standard (record type, descriptive

name, ASN.1, and X

ML name (if present) of each):

DF DF DDate <ASN> <XML>, and
DF DF DDateTime <ASN> <XML>, and
DF DF DFullTime <ASN> <XML>, and
DF DF DYearMonth <ASN> <XML>, and
MSG ASG Travelerinformation Message (TIM) ASN XML,

In addition, this item
7.36 Data Element:

Use: The Elevatior

WGS-84). The nunmpber has a resolution of 1 decimeter and represents an asymmetric range of p|

values. Any elevatio
represented as -409
4096.

ASN.1 Representat
Elevation2

-— In un

-— Provi

—-— The v

Used By: This entry
CHANGED <asN>

Remarks: The Elev
7.37 Data Element:

Use: This DE is us
DE_Elevation, taking
the value. This data
support any type of
used for fault detect
accordingly.

may be used by data structures in other ITS standards.
DE_Elevation2
data element represents the geographic position above or below the refereng

n higher than +6143.9 meters is represented as +61439. Any\elevation lower tf
b . If the sending device does not know its elevation it shall-encode the Elevatior

on:
= INTEGER (-4096..61439)

its of 10 cm steps above or below. the reference ellipsoid
Hing a range of -409.5 to + 6143\9 meters

hlue -4096 shall be used when-Unknown is to be sent

e ellipsoid (typically
psitive and negative
an -409.5 meters is
data element with -

ition3D 2

is used directly by one other datarstructure in this standard, a DF called DF_Pog
<>. In addition, this item may be‘used by data structures in other ITS standards

ation shall be taken from the spatial center of the vehicle, when a vehicle is being
DE_ElevationConfidence

ed to provide the confidence interval of the 95% confidence level for the curren

into account the current calibration and precision of the sensor(s) used to meas
element is'only to provide the listener with information on the limitations of the sg
hutomatic.error correction or to imply a guaranteed maximum error. This data el
on ordiagnosis, but if a vehicle is able to detect a fault, the confidence interval

measured.

tly reported value of
ure and/or calculate
nsing system; not to
bment should not be
should be increased

The frame of references and axis of rotation used shall be accordance with that defined in SAE J670, Issued 1976-07 and
its successors. Note the definitions provided in Figure 1 (Tire Axis System) and Figure 2 (Directional Control Axis

Systems).
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ASN.1 Representation:

ElevationConfidence ::=

ENUMERATED {

unavailable (0), -- B'0000 Not Equipped or unavailable
elev-500-00 (1), =-- B'0001 (500 m)
elev-200-00 (2), =-- B'0010 (200 m)
elev-100-00 (3), =-- B'0011 (100 m)
elev-050-00 (4), -- B'0100 (50 m)
elev-020-00 (5), =-- B'0101 (20 m)
elev-010-00 (6), =-- B'0110 (10 m)
elev-005-00 (7), =-- B'0111 (5 m)
elev-002-00 (8), -- B'1000 (2 m)
elev-001-00 (9), -- B'1001 (1 m)
elev-000-po—0 B 4-04-0——50—em)
elev-000-R0O (11), -- B'1011 (20 cm)
elev-000-LO0 (12), -- B'1100 (10 cm)
elev-000-05 (13), -- B'1101 (5 cm)
elev-000-p02 (14), -- B'1110 (2 cm)
elev-000-P1 (15) -- B'1111 (1 cm)
}
-- Encoded as a 4 bit value
XML Representation:
<xs:simpleType name="ElevationConfidence" >
<xs:anpotation>
<xs|:appinfo>
inavailable (0) -- B&apos;0000 NotxEquipped or unavailable
clev 500 00 (1) -- Bé&apos;0001 (500 m)
clev 200 00 (2) -- B&apos;0010 (200 m)
clev 100 00 (3) -- B&apos;0011% (100 m)
clev 050 00 (4) -- Bé&apos;01Q0 (50 m)
clev 020 00 (5) -- Bé&apos;0101 (20 m)
clev 010 00 (6) -- B&aposy0110 (10 m)
~lev 005 00 (7) -- B&apos;0111 (5 m)
~lev 002 00 (8) -- B&apos;1000 (2 m)
clev 001 00 (9) --+B&apos;1001 (1 m)
clev 000 50 (10} B&apos;1010 (50 cm)
~lev 000 20 (1Q)) -- B&apos;1011 (20 cm)
~lev 000 10, (L2) -- B&apos;1100 (10 cm)
clev 000 06AY13) -- B&apos;1101 (5 cm)
clev 000802 (14) -- B&apos;1110 (2 cm)
~lev 0Q001 (15) -- B&apos;1111 (1 cm)
</xfk:appinfo>
<xs|:ddpumentation>
Fndoded as a 4 bit value

</xs:documentation>
</xs:annotation>
<xs:union>

<xs:simpleType>

<xs:restriction base="xs:unsignedInt">

<xs:minInclusive value="0"/>
<xs:maxInclusive value="15"/>

</xs:restriction>
</xs:simpleType>
<xs:simpleType>

<xs:restriction base="xs:string">

<xSs
<xSs
<xSs
<xSs
<xs

renumeration
renumeration
renumeration
renumeration
renumeration

value="unavailable"/>
value="elev 500 00"/>
value="elev 200 00"/>
value="elev 100 00"/>
value="elev 050 00"/>
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<xs:enumeration value="elev 020 00"/>
<xs:enumeration value="elev 010 00" />
<xs:enumeration value="elev 005 00" />
<xs:enumeration value="elev 002 00"/>
<xs:enumeration value="elev 001 00"/>
<xs:enumeration value="elev 000 50"/>
<xs:enumeration value="elev 000 20"/>
<xs:enumeration value="elev 000 10"/>
<xXs:enumeration value="elev 000 05"/>
<xXs:enumeration value="elev 000 02"/>
<xXs:enumeration value="elev 000 01"/>

</xs:restriction>

</x
</xXs:u

s:simpleType >

</xs:simpleT
7.38 Data Element;

Use: The Elevatior
WSG-84). The 16-

—on

ype>
DE_Elevation

data element represents the geographic position above or below-the refereng
bit number has a resolution of 1 decimeter and represents an asymmetric ra

negative values. TH
representing elevati
negative numbers

elevation higher th
0xFO001. If the sendi

Examples of this en
OxFFFF. The elevat

ASN.1 Representat
Elevation

-- 1 deci

-- Encod

-- above

::F OCTET STRING

e encoding is as follows: the range 0x0000 to OXEFFF (0 td 61439 decimal) g
ns from 0 to +6143.9 meters, i.e. above the reference ellipsoid. The range 0x
presenting elevations from -409.5 meters to -0.1 meters; i.e. below the refe

+6143.9 meters is represented OXEFFF. An elevation lower than -409.5 m
g device does not know its elevation it shall encodelthe Elevation data element w

Coding are: the elevation 0 meters is encoded as’0x0000. The elevation -0.1 m
on +100.0 meters is encoded as 0x03ES.

jon:

(SIZE (2))

eter LSB (10 cm)

elevations from 0 to 6143.9 meters

the reference ellipsoid 'as 0x0000 to OxEFFF.

-—i.e.
-- unkno

== EncodEEelevations from -409.5 to -0.1 meters,

XML Representation:

<xs:complexT
<xs:simpl
<xs:an

<xs

low the reference' ellipsoid, as 0xF001 to OxFFFF
as 0xF000

ype name=*Elevation" >
cContent>

hotation>
:documentation>

| ~decimeter LSB (10 cm)

e ellipsoid (typically
nge of positive and
re positive numbers
001 to OXFFFF are
rence ellipsoid. An
bters is represented
ith OxF0O00.

eters is encoded as

neode elevations from QO to 6143.9 meters

</x
</xs:a
<XSs:ex
<XSs

<

<
</x
</xs:e

above the reference ellipsoid as 0x0000 to OxXEFFF.
Encode elevations from -409.5 to -0.1 meters,
i.e. below the reference ellipsoid, as 0xF001 to OxFFFF
unknown as O0xF000
s:documentation>
nnotation>
tension base="Elevation-string" >
rattribute name="EncodingType" use="required">
xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
/xs:simpleType>
s:attribute>
xtension>
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</xs:simpleContent>
</xs:complexType>
<xs:simpleType name="Elevation-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="3"/>
</xs:restriction>
</xs:simpleType >

Used By: This entry is directly used by the following 4 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DE_FullPositionVector <ASN> <XML>, and
DF [F_Position3D <ASN> <XML>, and
MSG NSG_BasicSafetyMessage Verbose (VBSM) <ASN> <XML>, and
DF DF REG Position3D JPN <ASN> <>,

In addition, this item[may be used by data structures in other ITS standards.
Remarks: The Elevjation shall be taken from the spatial center of the vehicle, when a vehicle is beinglmeasured.
7.39 Data Element] DE_EmergencyDetails
Use: The EmergengyDetails data element combines several bit levehitems into a single word for effigent transmission.
ASN.1 Representatjon:

EmergencyDetpils ::= INTEGER (0..63)

-- First |[two bit (MSB set to zero.
-- Combinling these 3 items in the remaning 6 bits

== sirengﬁg SirenInUse
-- lightsiUse LightbarInUse
-- multi MultiVehicleReponse

XML Representation:
<xs:simpleType name="EmergencyDetails" >
<xs:anpotation>
<xs|:documentatien>
First twd¢bit (MSB set to zero.
Combining these 3 items in the remaning 6 bits

sirenUse SirenInUse
1 ightsUse LightbarInUse
muDti MultiVehicleReponse

</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:unsignedByte">
<xs:maxInclusive value="63"/>
</xs:restriction>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_EmergencyVehicleAlert (EVA) <ASN> <XML>. In addition, this item may be used by data structures in other ITS

standards.
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7.40 Data Element: DE_EventFlags

Use: The Event Flags data element conveys the sender's state with regard to a set of events. For each event, the
sender has the option to set the flag to 1 if the stated criteria are met, but it is not required to do so. The set of event flags
and their respective minimum criteria are listed below. These definitions and criteria are normative. The Event Flag data
element should not be included in a Basic Safety Message unless at least one event flag is set to 1. When one or more
criteria associated with an event are no longer satisfied the sender shall set the flag to zero in any Event Flag data
element it sends. The presence of the Event Flag element in a message indicates that an unusual event has occurred. A
vehicle receiving such a message might decide to process it differently than a message that does not include the Event
Flag element. When a given event flag is set to 1 the message might include related optional data as well. Consult each
specific application for further details and rules.

Further normative d¢finitions of when 10 asSert each event are given below.

e Hazard Lighfs: The hazard lights are active.

-Stop Line Mjiolation: The vehicle anticipates it will pass the line without coming,to afull stop before reaching it.
e ABS: systen activated exceeding 100 mSec in length and active

e Traction Control: system activated exceeding 100 mSec in length and active
e  Stability Control: system activated exceeding 100 mSec in length and active
e -Hazardous Materials The vehicle known to be carrying hazardous material and is placarded| as such.

e Emergency Response: The vehicle is a properly autherized public safety vehicle, is engaded in a service call,
and is currently moving (lights and sirens may not be-evident).

e Hard Braking: The vehicle has (or is) decelerated at a rate of greater than 0.4g

e Lights Changed: The status of the external lighting of the vehicle has changed recently (fhe new state of the
lights is predented in another element).

o Wipers Chapged: The status ef\wipers (font or rear) of the vehicle has changed recently (fhe new state of the
wipers is prgsented in anothef element).

e Flat tire: The vehicle haSidetermined that at least one tire has run flat.

e Disabled Vehicle:/Any vehicle that considers itself disabled.

‘Air Bag Deployment: At least one airbag has been deployed.
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ASN.1 Representation:
EventFlags ::= INTEGER (0..8192)
-—- With bits as defined:
eventHazardLights EventFlags =1
eventStopLineViolation EventFlags = 2 —-- Intersection Violation
eventABSactivated EventFlags =4
eventTractionControlLoss EventFlags = 8
eventStabilityControlactivated EventFlags = 16
eventHazardousMaterials EventFlags = 32
eventEmergencyResponse EventFlags = 64
eventHardBraking EventFlags ::= 128
eventLightsChanged EventFlags ::= 256
eventWipepschanrged Erertttags——=—>512
eventFlat[lire EventFlags ::= 1024
eventDisapledVehicle EventFlags ::= 2048
eventAirBpgDeployment EventFlags ::= 4096

XML Representation:

<xs:simpleTy
<xs:an
<xSs

</x

</xs:a
<xs:re

<xs

</xs:r
</xs:simpleT

Used By: This entry
name, ASN.1, and X

DF 1

pe name="EventFlags" >

hotation>

:documentation>

[ith bits as defined:

s :documentation>

hnotation>

striction base="xs:unsignedShort">
:maxInclusive value="8192"/>
cstriction>

lype>

is directly used by the following 2 other'data structures in this standard (record t\
ML name (if present) of each):
<XML>, and

F_VehicleSafetyExtension <ASN>

MSG \

ISG _IntersectionCollisionAvoidance (ICA) <ASN> <XML>.

In addition, this item

may be used by data’structures in other ITS standards.

Remarks: This dafa element appears in the Part Il section of the BSM, and is expected to be p

potential dangerous
message may providg

7.41 Data Element:

events (such as hard braking) have been declared by the sender. Additional g
e moresdetail on the cause of this event.

DE, Extent

Use:

The spatial distance over which this message applies and should be presented to the driver.

pe, descriptive

esent when various
ata elements in the

Under certain

conditions some messages may never be shown to the driver of a vehicle if they are short in duration and other conflicting
needs supercede the display until such time as the subject message is no longer relevant.

ASN.1 Representat
Extent ::=

ion:

ENUMERATED ({

uselInstantlyOnly
useFor3meters
useForlOmeters
useFor50meters
useForl00meters
useFor500meters
useForl000meters
useFor5000meters
useForl0000meters

~ N 0~

~

~ 0~

~

O JoUdbd WN PO
~

~
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useFor50000meters (9),
useForl100000meters (10),
forever (127)
}

-- encode as a single byte

XML Representation:
<xs:simpleType name="Extent" >
<xs:annotation>
<xs:appinfo>

-- very wide area

useInstantlyOnly (0)

)
useForlOmeters (2
2

k) oo o
SCroroviiccerS

useFor3meters (1
(
t

)
)
liseFor100meters (4
useFor500meters (5
useFor1000meters (
useFor5000meters (
iseFor10000meters
iseFor50000meters
iseFor100000meters

</xfs:appinfo>
<xs|:documentation>
encode as a single
</xp:documentation>
</xs:apnotation>
<xs:unfion>
<xsl|:simpleType>

/xs:restriction>
</xlg:simpleType>
<xsl|:simpleType>

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:efAumeration
<xs<enumeration
<xXsuenumeration
<x$:enumeration
<xs:enumeration

)
)
8)
9)
(10)

forever (127) -- very wide area

byte

xs:restriction base="xs:unsighedInt">
<xs:minInclusive value="QW¢>
<xs:maxInclusive valuez="I127"/>

xs:restriction base="xs:string">

value="useInstantlyOnly"/>
value="useFor3meters"/>
value="useForlOmeters"/>
value="useFor50meters" />
value="useForl00meters" />
value="useFor500meters"/>
value="useForl000meters"/>
value="useFor5000meters" />
value="useForl0000meters" />

<xs:enumeration
<xs:enumeration
<xs:enumeration
</xs:restriction>
</xs:simpleType >
</xs:union>
</xs:simpleType>

value="useFor50000meters" />
value="useForl00000meters" />
value="forever"/>
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Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF ValidRegion <ASN> <XML>, and

MSG MSG RoadSideAlert (RSA) <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
7.42 Data Element: DE_ExteriorLights

Use: The status of various exterior lights encoded in a bit string which can be used to relate the current vehicle settings.

The "Vehicle Exterigr Lights" Probe Data Element provides the status of all exterior lights on,thé vehicle. As currently
defined, these are: parking lights, headlights (lo and hi beam, automatic light control), fog lights, dalytime running lights,
turn signals (right / left) and hazard signals. Should the need for additional types of light be\needed,|a new data element
will be added.
ASN.1 Representatjon:
ExteriorLighfts ::= INTEGER (0..256)
-— With bits| as defined:
allLightspff ExteriorLights 0
-- B'0000-0000
lowBeamHepdlightsOn ExteriorLights 1
-- B'0000-0001
highBeamHeadlightsOn ExteriorLights 2
-- B'0000-0010
leftTurnSfignalOn ExteriorLightsg 4
-- B'0000-0X00
rightTurnfSignalOn ExteriorLights 8
-- B'0060+1000
hazardSighalOn ExteriorLights 12
--,BMN0000-1100
automaticlLightControlOn ExteriorLights 16
<-"B'0001-0000
daytimeRuphningLightsOn ExteriorLights 32
-- B'0010-0000
fogLightOpn ExteriorLights 64
-- B'0100-0000
parkingLightsOn ExteriorLights 128
-- B'1000-0000
XML Representationt

<xs:simpleType NMame="EXCEriorLigics

<xs:annotation>

<xs:documentation>
With bits as defined:

</xs:documentation>

</xs:annotation>

<xs:restriction base="xs:unsignedShort">
<xs:maxInclusive value="256"/>

</xs:restriction>

</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <ASN>
<XML>. In addition, this item may be used by data structures in other ITS standards.
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7.43 Data Element: DE_FurtherinfolD

Use: This data element provides a link number to other messages (described here and in other message set standards)
which relate to the same event. Use zero when unkown or not present.

ASN.1 Representation:
FurtherInfoID ::= OCTET STRING (SIZE(2))
-- a link to any other incident
-- information data that may be available
-- in the normal ATIS incident description
-- or other messages
-- two value bytes in length

XML Representatiop:
<xs:complexType name="FurtherInfoID" >
<xs:simpleContent>
<xs:anpotation>
<xs|:documentation>
b 1ink to any other incident
information data that may be available
in the normal ATIS incident description
or other messages
two value bytes in length
</xJs:documentation>
</xs:apnotation>
<xs:exftension base="FurtherInfoID-string" >
<xsl:attribute name="EncodingType" use="required">
<ks:simpleType>
<xs:restriction base="xs:NMTQKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
< xs:simpleType>
</xp:attribute>
</xs:ektension>
</xs:simplleContent>
</xs:complex[[ype>
<xs:simpleType name="FurtherlInfoID-string">
<xs:restrfiction base="xs:base64Binary">
<xs:lephgth value="3!/>
</xs:restfriction>
</xs:simpleType >

Used By: This entry is difectly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

MSG MSG RoadSideAlert (RSA) <ASN> <XML>, and

MSG MSG TravelerInformation Message (TIM) <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.

Remarks: Some message sets allow a request of other relevant messages by use of this ID, some others do not. Some
messages do not yet support this ID and force the message receiver to sort the recovered message to align event
geographically. This is expected to be an area of harmonization. Developers should also note that data from different
source agencies can vary with the numbering used as well.
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7.44 Data Element:

DE_GPSstatus

Use: The DE_GPSstatus data element is used to relate the current state of a GPS system in terms of its general health,
lock on satellites in view, and use of any correction information. Various bits can be asserted (made to a value of one) to

reflect these values.

ASN.1 Representation:
GPSstatus ::= BIT STRING {
unavailable (0), —-- Not Equipped or unavailable
isHealthy (1),
isMonitored (2),
baseStationType (3), —— Set to zero if a moving base station,
-- set to one if it is a fixed base station
aPDOPofUnpeTS 4 — & drtutiomr of precistiomr greater—tign 5
inViewOfUpnder5 (5), —-- Less then 5 satellites in view
localCorrectionsPresent (6),
networkCofrrectionsPresent (7)
}o—— (SIZE (1))
XML Representation:
<xs:simpleType name="GPSstatus-item" >

<xs:an
<xSs

</x
<XS

</x
</xs:a
<xs:un
<xSs

</x
<XS

</x
</xs:u
</xs:simpleT

hotation>

:appinfo>
lnavailable (0) --
i sHealthy (1)

i sMonitored (2)
pbaseStationType (3)
-- set to one if i
B PDOPofUnder5 (4) -
inViewOfUnder5 (5)
localCorrectionsPre

s :appinfo>
:documentation>
(SIZE (1) )
s :documentation>
hnotation>
ion>
:simpleType>
Xs:restriction bas
<xs:minTInclusive
<xswmaxInclusive
/xs¢xrestriction>
S . sdmpleType>

:SimpleType>

hetworkCorrectionsPresent ~7)

Not Equipped or unavadilable

-- Set to zero 1Ff a moving base station |,
t is a fixed badse station

- A dilution "of precision greater then 5
-- Less then'5 satellites in view

sent (6)

e="xs:int">
value="0"/>
value="7"/>

<xs:restriction bas
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

</xs:restriction>

s:simpleType >

nion>

ype>

e="xs:string">
value="unavailable"/>
value="isHealthy"/>
value="isMonitored"/>
value="baseStationType"/>
value="aPDOPofUnder5"/>
value="inViewOfUnder5" />
value="localCorrectionsPresent"/>
value="networkCorrectionsPresent"/>
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<xs:simpleType name="GPSstatus">

<xs:list
</xs:simpleT

itemType="GPSstatus-item"/>
ype>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF_PathHistory <ASN> <XML>, and
DF DF VehicleStatus <ASN> <XML>.

In addition, this item

may be used by data structures in other ITS standards.

Remarks: A GPS s
zero shall be used W

7.45 Data Element:

Use: This DE is us|
DE_Heading, taking
the value. This data
support any type of
used for fault detect
accordingly.

The frame of referer
and its successors.
Systems).

ASN.1 Representat
HeadingConfi
unavailab
prec4d5deg
preclOdeg
precO5deg
precOldeg
precO-1de
prec0-05d]
precO0-01d]

}

et with unknown health and not tracking or corrections would be represented by
hen the data is unavailable.

DE_HeadingConfidence

ed to provide the confidence interval of the 95% confidence levelfor the curren
into account the current calibration and precision of the senspf(s) used to meag
element is only to provide the listener with information on the limitations of the sg

hutomatic error correction or to imply a guaranteed maximunt error. This data el
on or diagnosis, but if a vehicle is able to detect a faultcthe confidence interval

ces and axis of rotation used shall be in accordance with that defined in SAE J

on:

dence = ENUMERATED ({
le (0), —-- B'000 Not Equlpped or unavailable
(1), -- B'001 45 degrees
(2), -- B'010 10 degrees
(3), -- B'011 5 degrees
(4), —-- B'100 W1 degrees
g (5), -—- B'10l™ 0.1 degrees
g (6), —-—- B!1110 0.05 degrees
g (7) -—=B!111 0.01 degrees

-- Encoded as a. 3 )bit value

XML Representati

’

bll zeros. A value of

tly reported value of
ure and/or calculate
nsing system; not to
bment should not be
should be increased

570, Issued 1976-07

Note the definitions provided in Figure 1 (Tire Axis System) and Figure 2 (Dirg¢ctional Control Axis

<xs:simpleTypemame="HeadingConfidence" >
<xs:annotation
<xs:appinfo>

unavailable (0) -- B&apos;000 Not Equipped or unavailable
precd4bdeg (1) -- B&apos;001 45 degrees
preclOdeg (2) -- Bé&apos;010 10 degrees
precO05deg (3) -- Bé&apos;011 5 degrees
precOldeg (4) -- Bé&apos;100 1 degrees
precO ldeg (5) -- B&apos;101 0.1 degrees
precO 05deg (6) -- B&apos;110 0.05 degrees
precO 0ldeg (7) -- B&apos;111 0.01 degrees

</x
<XSs

</x
</xXs:a
<xXs:un

s:appinfo>
:documentation>

Encoded as a 3 bit wvalue
s:documentation>
nnotation>

ion>
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<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="7"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="unavailable"/>
<xs:enumeration value="prec45deg"/>
<xs:enumeration value="preclOdeg"/>
<xs:enumeration value="prec05deg"/>
<xs:enumeration value="precOldeg"/>

P S SO TP, IR TGy | Oy a M = P20y ||
¥ ey

N

<xs:enumeration value="precO 05deg"/>
<xs:enumeration value="precO Oldeg"/>
/xs:restriction>
</xk:simpleType >
</xs:upion>
</xs:simpleTlype>

7.46 Data Element]DE_Heading

Use: The current heading of the sending device, expressed in unsigned-units of 0.0125 degrees fi

m North (such that

28799 such degreeqd represent 359.9875 degrees). North shall be definéd ‘as the axis defined by the] WSG-84 coordinate
system and its refergnce ellipsoid. Headings "to the east" are defined:as the positive direction. A 2 byte value when sent,

a value of 28800 shgll be used when unavailable. When sent by a vehicle, this element indicates
front of the vehicle.

ASN.1 Representatjon:
Heading ::= [INTEGER (0..28800)
-- LSB of| 0.0125 degrees
-- A range of 0 to 359.9875 degrees

XML Representation:

<xs:simpleType name="Heading' >
<xs:anpotation>
<xs|:documentation®

LSB of 0.0125-degrees

A range ofN0°to 359.9875 degrees
</xf:documenitation>

</xs:apnotation>

<xs:reptriCtion base="xs:unsignedShort">
<xsl:maxfnclusive value="28800"/>

</xs:rgS&riction>

</xs:simpleType>

e orientation of the

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive

name, ASN.1, and XML name (if present) of each):

DF DF_FullPositionVector <ASN> <XML>, and

MSG MSG BasicSafetyMessage Verbose (VBSM) <ASN> <XML>.
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In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that other one byte heading data elements are found in other parts of ITS.

7.47 Data Element:

Use: A DE used to define a set of sixteen 22.5 degree slices of a unit circle (defined as 0~360 degrees of heading)
which, when set to one, indicate that travel or motion along that angle is allowed. Typically used to indicate a gross

DE_HeadingSlice

direction of travel to which the enclosing message or data frame applies.

travel both directions due East and due West. A 2 byte value.

ASN.1 Representation:

HeadingSlice[ ::= OCTET STRING (SIZE(Z2))
-- Each bEt 22.5 degree starting from
-- North jand moving Eastward (clockwise)
-- Define global enums for this entry
noHeading HeadingSlice
allHeadings HeadingSlice
from000-0t0o022-5degrees HeadingSlice
from022-5to0045-0degrees HeadingSlice
from045-0to067-5degrees HeadingSlice
from067-5t0090-0degrees HeadingSlice
from090-0ftoll2-5degrees HeadingSlice
froml12-5t0l135-0degrees HeadingSlice
froml35-0jtol57-5degrees HeadingSlice
froml57-5lt0180-0degrees HeadingSlice
froml80-0to202-5degrees HeadingSlige
from202-5[t0225-0degrees Heading$lice
from225-0jt0247-5degrees HeadingSlice
from247-5t0270-0degrees HeadirigSlice
from270-0jt0292-5degrees SHeadingSlice
from292-5t0315-0degrees\JHeadingSlice
from315-0jt0o337-5degrees’ HeadingSlice
from337-5[t0360-0degktees HeadingSlice

XML Representati
<xs:complexT
<xs:simpl
<xs:an

pe ‘@ame="HeadingSlice" >

coxntent>
oFatrion

'0000'H
'FFFF'H

'0001'H
'0002'H
'0004'H
'0008"H

'00I0'H
W020"'H
'0040'H
'0080'H

'0100'H
'0200'H
'0400'H
'0800'H

'1000'H
'2000'H
'4000'H
'8000'H

<xSs

</xs:documentation>

</xXs:a

:documentation>

Each bit 22.5 degree starting from

North and moving Eastward

(clockwise)

Define global enums for this entry

nnotation>

<xs:extension base="HeadingSlice-string" >

<xs:attribute name="EncodingType" use="required">

<

</xs:simpleType>

</x
</xs:e

xs:simpleType>

<xs:restriction base="xs:NMTOKEN">

<xs:enumeration value="base64Binary"/>

</Xs:restriction>

s:attribute>
xtension>

Page 186 of 402

For example a value of 0x8181 would indicate
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</xs:simp

leContent>

</xs:complexType>
<xs:simpleType name="HeadingSlice-string">

<xs:restr

iction base="xs:base64Binary">

<xs:length value="3"/>
</xs:restriction>
</xs:simpleType >

Used By: This entry is directly used by the following 4 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DFE_RoadSignID <ASN> <XML>, and
DF [DF_ValidReqgion <ASN> <XML>, and
MSG NMSG_ProbeDataManagement (PDM) <ASN> <XML>, and
MSG NISG RoadSideAlert (RSA) <ASN> <XML>.

In addition, this item

Remarks: See als
message set.

7.48 Data Element:

Use: The Intersecti
field. Assignment
IntersectionID is ass

ASN.1 Representat
Intersection

-- The

-- Note

-- uniqu

Used By: This entry
name, ASN.1, and X

szues zero through 255 are allocated for testing purposes

may be used by data structures in other ITS standards.

b the heading DE used to define a specific single heading)value found in othe

DE_IntersectionlID

bnID is used within a region to uniquely define’an intersection within that country

parts of the DSRC

or region in a 16-bit

rules are established by the regional authority associated with the RegionallD under which this

gned.

jon.:
D ::

INTEGER (0..65535)

at the value assigm to an intersection will be
within a given regional ID only

is directly used by.the following 4 other data structures in this standard (record t
ML name (if present) of each):

DF DF IntersectionReferencelD CHANGED <ASN> <>, and
DF DF _SignhalRequest <ASN> <XML>, and
MSG MQ(‘ IntaersectinnCaollicsinnAvoidance (If‘A) NN MT ,ond
MSG MSG SignalStatusMessage (SSM) <ASN> <XML>.

In addition, this item

7.49 Data Element:

may be used by data structures in other ITS standards.

DE _IntersectionStatusObject

pe, descriptive

Use: The Intersection Status Object contains Advanced Traffic Controller (ATC) status information that may be sent to
local OBUs as part of the SPAT process.
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ASN.1 Representation:
IntersectionStatusObject ::= BIT STRING {
manualControlIsEnabled (0),
-- Timing reported is per programmed values, etc but person
-- at cabinet can manually request that certain intervals are
-- terminated early (e.g. green).

stopTimeIsActivated (1),
-— And all counting/timing has stopped.
failureFlash (2),

-- Above to be used for any detected hardware failures,
-- e.g. conflict monitor as well as for police flash
preemptIsActive (3),
transit SgeratPriorittyishets: 4

-— Refpred to as TSP

-- Additfional states
fixedTimpOperation (5),
-- Schedule of signals is based on time only
-— (i1.p. the state can be calculated)
trafficDependentOperation (6),
-— Opefration is based on different levels of traffic‘\parameters
-- (repuests, duration of gaps or more complex parameters)

standbyOperation (7),

-- Conftroller: partially switched off or partialdly amber flashing
failureMpde (8),

-—- Conftroller has a problem or failure inkeperation
off (9)1

-— Conftroller is switched off

-- Relatpd to MAP an SPAT bindings
recentMAPmessageUpdate (10),

-- Map| revision with content changes
recentChpngeInMAPassignedLanes@DsUsed (11),

-— Chahge in MAP's assignegdilanes used (lane changes)

-- Chaphges in the active.lane list description

noValidMRAPisAvailableAtThihsTime (12),
-— MAP| (and vaious lanes indexes) not available
noValidSPATisAvailableAtThisTime (13)

-— SPA[l' system is\not working at this time

-—- Bit vplues «14,15) reserved at ths time and shall be zero
} (SIZE([Lo6))

Used By: This entry is’directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF _IntersectionState CHANGED <ASN> <>, and

MSG MSG_SignalStatusMessage (SSM) <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.

Remarks: All zero indicates normal operating mode with no recent changes. The duration of the term 'recent’ is defined
by the system performance requirement in use.
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7.50 Data Element: DE_J1939-71-Axle Location

Use: A data element reused from the SAE J1939 standard and to be encoded as: Low order 4 bits represent a position
number, counting left to right when facing the direction of normal vehicle travel. The high order 4 bits represent a position
number, counting front to back on the vehicle. 256 states/8 bit, 0 offset, Range: 0-255.

ASN.1 Representation:
AxleLocation ::

INTEGER (0..127)
XML Representation:
<xs:simpleType name="AxleLocation" >
<xs:restriction base="xs:unsignedByte">
<xs:maxInclusive value="127"/>
</xs:rEStricrion
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J19B9-Data ltems

<ASN> <XML>. In g@ddition, this item may be used by data structures in other ITS standards:

7.51 Data Element]DE_J1939-71-Axle Weight

Use: A data elems
32,127.5kg.

nt reused from the SAE J1939 standard and to be encoded ‘as: 0.5kg/bit, 0d¢g offset Range: 0 -

ASN.1 Representatjon:
AxleWeight :|:

INTEGER (0..65535)

XML Representation:

<xs:simpleTy]
<xs:re
</xs:simpleT

Used By: This entry
<ASN> <XML>.

7.52 Data Element:

Use: A data elemer

ASN.1 Representatj
CargoWeight |::

pbe name="AxleWeight" >
striction base="xs:unsignedShort"/>

lype>

is used directly by one other data structure in this standard, a DF called DFE_J19

B9-Data Items

In @ddition, this item may be used by data structures in other ITS standards.

DE_J1939-71-Cargao.Weight

t reused from the SAE J1939 standard and encoded as: 2kg/bit, Odeg offset Range: 0 - 128,510kg.

on:

INTEGER (0..65535)

XML Representati
<xs:simpleT

.

YPE

name="CargoWeight" >

<xXs:re

striction base="xs:unsignedShort"/>

</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data ltems

<ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
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7.53 Data Element:

DE_J1939-71-Drive Axle Lift Air Pressure

Use: A data element reused from the SAE J1939 standard and encoded as: Units of kPa/bit, 0 offset, 0-1000kPa.

ASN.1 Representation:

DriveAxlelLiftAirPressure

XML Representatio

INTEGER (0..1000)

n:

<xs:simpleType name="DriveAxleLiftAirPressure" >
<xs:restriction base="xs:unsignedShort">

<xSs

:maxInclusive value="1000"/>

</xs:restriction>

</xs:simpleT

Used By: This entry
<ASN> <XML>.

7.54 Data Element:

Use: A data elem
number, counting le
number, counting frg

ASN.1 Representat
DriveAxleLoc

XML Representation:

<xs:simpleTy]
<xs:re
</xs:simpleT

Used By: This entry
<ASN> <XML>.

7.55 Data Element:
Use: A data elemer

ASN.1 Representat
DriveAxleLub

In addition, this item may be used by data structures in other ITS standards.

In addition, this item may be used by data structures in other ITS standards.

ype

is used directly by one other data structure in this standard, a DF called DF"J19

B9-Data Items

DE_J1939-71-Drive Axle Location

nt reused from the SAE J1939 standard and encoded as:<Low order 4 bits
to right when facing the direction of normal vehicle travel.The high order 4 bits
nt to back on the vehicle. 256 states/8 bit, 0 offset, Range: 0-255.

on:
htion ::

INTEGER (0..255)

pe name="DriveAxleLocation" >
striction base="xs:unsignedByte" />

lype>

is used directly by one other data structure in this standard, a DF called DFE_J19

fepresent a position
represent a position

B9-Data Items

DE_J1939-71-Drive.Axle Lube Pressure

t reused from the. SAE J1939 standard and encoded units of: 4 kPa/bit, 0 offset, (
jon:
cPressukxe ::= INTEGER (0..1000)

XML Representati
<xs:simpleT
<xs:re

<xs

</xs:r
</xs:simpleT

+

YPE

-1000kPa.

name="DriveAxleLubePressure" >

striction base="xs:unsignedShort">
:maxInclusive value="1000"/>
estriction>

ype>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data ltems

<ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
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7.56 Data Element:

DE_J1939-71-Drive Axle Temperature

Use: A data element reused from the SAE J1939 standard and encoded as: 1 deg C/bit, -40 deg C/bit offset -40 - 210

deg C.

ASN.1 Representation:

DriveAxleTemperature

XML Representatio

INTEGER (-40..210)

n:

<xs:simpleType name="DriveAxleTemperature" >
<xs:restriction base="xs:short">

<xs:minInclusive value="-40"/>
<xs[maxlInclusive value="Z10"
</xs:restriction>

</xs:simpleT

Used By: This entry
<ASN> <XML>.

7.57 Data Element:
Use: A data elemer

ASN.1 Representat
SteeringAxle

XML Representation:

<xs:simpleTy]
<xs:re
</xs:simpleT

Used By: This entry
<ASN> <XML>.

7.58 Data Element:

Use: A data eleme
deg C.

ASN.1 Representat
SteeringAxle

In addition, this item may be used by data structures in other ITS standards.

In addition, this item may be used by data structures in other ITS standards.

[ype>

is used directly by one other data structure in this standard, a DF called-DFE_J19

B9-Data ltems

DE_J1939-71-Steering Axle Lube Pressure

t reused from the SAE J1939 standard and encoded as¥4 kPa/bit, 0 offset, 0-100
on:
LubePressure = INTEGER (0..255)

pe name="SteeringAxlelLubePressure" >
striction base="xs:unsignedByte"/>

[ype>

OkPa.

B9-Data Items

is used directly by one other data structure in this standard, a DF called DF_J19

DE_J1939-71-Steering-Axle Temperature

ht reused from the SAE J1939 standard and encoded as: 1 deg C/bit, -40 deg (

on:
Ffempérature

INTEGER

(0..255)

XML Representation:

C/bit offset -40 - 210

<xs:simpleType name="SteeringAxleTemperature" >

<xs:re

striction base="xs:unsignedByte"/>

</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data ltems

<ASN> <XML>.

7.59 Data Element:

In addition, this item may be used by data structures in other ITS standards.

DE_J1939-71-Tire Leakage Rate

Use: A data element reused from the SAE J1939 standard and encoded as: 0.1 Pals per bit, 0 offset, Range: 0 Pa/s -

6425.5 Pals.
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ASN.1 Representation:
TireLeakageRate ::= INTEGER (0..65535)

XML Representation:
<xs:simpleType name="TirelLeakageRate" >
<xs:restriction base="xs:unsignedShort"/>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data ltems
<ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.

7.60 Data Element: DE_J1939-71-Tire Location

Use: A data elem%nt reused from the SAE J1939 standard and encoded as: Low order 4, bits’'fepresent a position
number, counting left to right when facing the direction of normal vehicle travel. The high order 4)bits|represent a position
number, counting frgnt to back on the vehicle. 256 states/8 bit, 0 offset, Range: 0-255.

ASN.1 Representatjon:
TireLocation| ::= INTEGER (0..255)

XML Representation:
<xs:simpleType name="TireLocation" >
<xs:reptriction base="xs:unsignedByte"/>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in-this standard, a DF called DF_J19B9-Data ltems
<ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.

7.61 Data Element] DE_J1939-71-Tire Pressure Threshold’Detection
Use: A measure of the relative tire pressure observed.~“Encoded as per the value set used in SAE J1/939.

ASN.1 Representatjon:

TirePressurelThresholdDetection. Y= ENUMERATED {
noData (0O)y\\, —— B'000"
overPresslure (a)y, -- B'001"
noWarningPressure (2), -- B'010"
underPrespure (3), -— B'011"
extremeUnderPresstre (4), -- B'100'
undefined| (5), -- B'101"
errorIndifator (6), -- B'110'
notAvailaple (7), -— B'111"

-- # LOGAL CONTENT

}
XML Representation:
<xs:simpleType name="TirePressureThresholdDetection" >

<xs:annotation>
<xs:appinfo>

noData (0) -- Bé&apos;000&apos;

overPressure (1) -- B&apos;00l&apos;
noWarningPressure (2) -- B&apos;01l0&apos;
underPressure (3) -- Bé&apos;0ll&apos;
extremeUnderPressure (4) -- Bé&apos;1l00&apos;
undefined (5) -- B&apos;1l0l&apos;
errorIndicator (6) -- B&apos;ll0&apos;
notAvailable (7) -- B&apos;lll&apos;

</xs:appinfo>
</xs:annotation>
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<xs:union>
<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="7"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">
<xXs:enumeration value="noData"/>
<xXs:enumeration value="overPressure"/>
<xs:enumeration value="noWarningPressure"/>
<xs:enumeration value="underPressure"/>

o oot don sz ]ia o fromallonderRrac ol

<xs:enumeration value="undefined"/>
<xs:enumeration value="errorIndicator"/>
<xs:enumeration value="notAvailable"/>
/Xs:restriction>
</xs:simpleType >
<xs|:simpleType>
Xs:restriction base="local:TirePressureThresholdDetection" |/>
</xp:simpleType>
</xs:upion>
</xs:simpleTlype>

L

Used By: This entry is used directly by one other data structure in this.standard, a DF called DF_J19B9-Data ltems
<ASN> <XML>. In @ddition, this item may be used by data structurés-in other ITS standards.

7.62 Data Element]DE_J1939-71-Tire Pressure
Use: A data elemernt reused from the SAE J1939 standardiand encoded as: 4 kPa/bit, 0 offset, 0-1000kPa.

ASN.1 Representatjon:
TirePressure| ::= INTEGER (0..100Q)

XML Representation:
<xs:simpleType name="TirePr&ssure" >
<xs:reptriction base=Yxs:unsignedShort">
<xs|:maxInclusiye~value="1000"/>
</xs:rpstriction
</xs:simpleType>

Used By: This entry is used'directly by one other data structure in this standard, a DF called DF_J19B9-Data Iltems
<ASN> <XML>. In Tddition, this item may be used by data structures in other ITS standards.

7.63 Data Element: DE_J1939-71-Tire Temp

Use: A data element reused from the SAE J1939 standard and encoded as: .03125 deg C/bit, -273 deg C offset, Range:
-273 - 1735 deg C.

ASN.1 Representation:
TireTemp ::= INTEGER (0..65535)

XML Representation:
<xs:simpleType name="TireTemp" >
<xs:restriction base="xs:unsignedShort"/>
</xs:simpleType>
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data ltems
<ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.

7.64 Data Element: DE_J1939-71-Trailer Weight
Use: A data element reused from the SAE J1939 standard and encoded as: 2kg/bit, 0deg offset Range: 0 - 128,510kg.

ASN.1 Representation:
TrailerWeight ::= INTEGER (0..65535)

XML Representation:
<xs:simpleType name="TrailerWeight" >
<xs:reptriction base="xs:unsignedShort"/>
</xs:simpleType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF J1939-Data Items <ASN> <XML$\and

DF DF VehicleStatus <ASN> <KML>.

In addition, this item[may be used by data structures in other ITS standards:

Remarks: The term "weight" is used in J1939, while the term "mass!is used in J2735.

7.65 Data Element]DE_J1939-71-Wheel End Elect. Fault

Use: A data elemerjt reused from the SAE J1939 standard@nd encoded as defined in that standard.

ASN.1 Representatjon:

WheelEndElecltFault ::= BIT STRING _({
bitOne (1),
bitTwo (2),
bitThree (3),
bitFour (4)

}

XML Representation:
<xs:simpleType name="WheelEndElectFault-item" >
<xs:anpotatien>
<xs|:appitnfo>
bitOne (1)
bitTwo (2)
bitThree (3)
bitFour (4)
</xs:appinfo>
</xs:annotation>
<xs:union>
<xs:simpleType>
<xs:restriction base="xs:int">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="4"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="bitOne"/>
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<xs:enumeration value="bitTwo"/>
<xs:enumeration value="bitThree"/>
<xs:enumeration value="bitFour"/>
</xs:restriction>
</xs:simpleType >
</xs:union>
</xs:simpleType>
<xs:simpleType name="WheelEndElectFault">
<xs:1list itemType="WheelEndElectFault-item"/>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_J1939-Data ltems

<ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.

7.66 Data Element]DE_J1939-71-Wheel Sensor Status

Use: A data elemdnt reused from the SAE J1939 standard and encoded as: 00:0ff, 01:0n, 10:

supported.

ASN.1 Representatjon:
WheelSensorSjtatus
off (
on (
notDefihed (
notSupoprted (
}

ENUMERATED {

14

~

4

0
1
2
3

— o~ ~—

XML Representation:
<xs:simpleType name="WheelSensorStatus" >
<xs:anpotation>
<xsl|:appinfo>
bff (0)
on (1)
hotDefined (2)
hotSupoprted (3)
</xls:appinfo>
</xs:apnotation>
<xs:unfion>
<xsl|:simpleTypex
xs:restricfion base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xgimaxInclusive value="3"/>
/xsfvrestriction>
</xfspsimpleType>
<xslksi¥mpleTvype

Not defined, 11: Not

<xs:restriction base="xs:string">
<xs:enumeration value="off"/>
<xs:enumeration value="on"/>
<xs:enumeration value="notDefined"/>

<xs:enumeration value="notSupoprted"/>

</xs:restriction>
</xs:simpleType >
</xs:union>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DFE_J1939-Data ltems

<ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.
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7.67 Data Element: DE_LaneAttributes-Barrier

Use: The LaneAttributes- Barrier data element relates specific properties found in a Barrier or Median lane type (a type of
lane object used to separate traffic lanes). Note that various common lane attribute properties (such as travel directions
and allowed movements or maneuvers) can be found in other entries.

ASN.1 Representation:

LaneAttributes-Barrier ::=

BIT STRING {

-— With bits as defined:

median-Revocablelane

(0),

-- this lane may be activated or not based

-- on the current SPAT message contents

-- if not asserted, the lane is ALWAYS present

median
whiteLineHashing
stripedLines
doubleStrfipedLines
trafficCohes
constructfjionBarrier
trafficChpnnels
lowCurbs
highCurbs

-— Bits 1/0~15 reserved and set to zero

} (SIZE (fL6))

~ 0~ 0~

~

~ 0~

~

~

W o0 ~Jo Ui WDN H

—

Used By: This entry is used directly by one other data structure in this\standard, a DF called DF_LangTypeAttributes

<ASN> <>. In addifion, this item may be used by data structures in“other ITS standards.

7.68 Data Element]DE_LaneAttributes-Bike

Use: The LaneAttriputes-Bike data element relates spegific properties found in a bicycle lane type. Note that various
common lane attribyte properties (such as travel directions and allowed movements or maneuvers) gan be found in other

entries.

ASN.1 Representatjon:

LaneAttributps-Bike ::= BIT 3TRING ({
-—- With bits as defined:

bikeRevocpgbleLane

pedestrianUseAdlowed

isBikeFly’\xrovT anc

(0),

-- this lane may be activated or not based
-- on the current SPAT message contents

-- 1if not asserted, the lane is ALWAYS present
(1),

-- The path allows pedestrian traffic,

-- if not set, this mode is prohibited
(2)

fixedCycleTime

biDirectionalCycleTimes

isolatedByBarrier

-- path of lane is not at grade

(3),

-- the phases use preset times

-- i.e. there is not a 'push to cross' button

(4),

-- ped walk phases use different SignalGroupID

-- for each direction. The first SignalGroupID

-- in the first Connection represents 'inbound'

-—- flow (the direction of travel towards the first
-- node point) while second SignalGroupID in the
-- next Connection entry represents the 'outbound'
-- flow. And use of RestrictionClassID entires

-- in the Connect follow this same pattern in pairs.

(3),

unsignalizedSegmentsPresent (6)
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-— The lane path consists of one of more segments
-- which are not part of a signal group ID

-— Bits 7~15 reserved and set to zero
} (SIZE (16))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneTypeAttributes
<ASN> <>. In addition, this item may be used by data structures in other ITS standards.

7.69 Data Element: DE_LaneAttributes-Crosswalk

Use: The LaneAttributes-Crosswalk data element relates specific properties found in a crosswalk lane type. Note that
various common lane attribute properties (such as travel directions and allowed movements or maneuvers) can be found
in other entries.

ASN.1 Representatjon:
LaneAttributps-Crosswalk ::= BIT STRING {
-- With bits as defined:
-- MUTCD provides no suitable '"types'" to use here
crosswalkRevocableLane (0),
-- this lane may be activated oer/,not based
—-- on the current SPAT message\ contents
-- 1if not asserted, the lame is ALWAYS present
bicyleUsepllowed (1),
-— The path allows bicycde traffic,
-- if not set, this mede is prohibited

isXwalkFllyOverLane (2),
-- path of lane is~¥ot at grade
fixedCycleTime (3),

-- ped walk phases use preset times

-- i.e. theré™is not a 'push to cross' button
biDirectipnalCycleTimes (4),

-- ped walk phases use different SignalGroupID
-- fox.each direction. The first SignalGroupID
-- 1if jthe first Connection represents 'inbound'

-- flow (the direction of travel towards the |first
==\node point) while second SignalGroupID in |the
- next Connection entry represents the 'outlound'
-- flow. And use of RestrictionClassID entirgs
-- in the Connect follow this same pattern in pairs.

hasPushToWalkButteh (5),
-- Has a demand input
audioSuppprt (6),

-- audio crossing cues present
rfSignalReguestPresent (7).,
-- Supports RF push to walk technologies
unsignalizedSegmentsPresent (8)
—-— The lane path consists of one of more segments
-- which are not part of a signal group ID
-- Bits 9~15 reserved and set to zero
} (SIZE (16))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneTypeAttributes
<ASN> <>. In addition, this item may be used by data structures in other ITS standards.

Remarks: NOTE: Have now divided bike and ped lanes types at this point, so need to rethink elements to contain in this
entry but still also some sharing to occur when a single lane has both types of users (it may be more common that a bike
lane does not allow peds than the alternative).
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7.70 Data Element:

DE_LaneAttributes-ParkingLane

Use: The LaneAttributes-Parking data element relates specific properties found in a vehicle parking lane type. Note that
various common lane attribute properties can be found in other entries.

ASN.1 Representation:

LaneAttributes-Parking

BIT STRING {

-— With bits as defined:

-- Parking use details,
-- allowed hours are sent by
parkingRevocableLane

that detailed restrictions such as
way of ITIS codes in the TIM message
(0),

note

-- this lane may be activated or not based

-- on the current SPAT message contents

parallel
headInPa
doNotPar

parkingF
parkingF
noPublic

-— Bits 7
} (SIZE (

Used By: This entry
<ASN> <>. In addi

7.71 Data Element:
Use: The LaneAttr

various common lan|
in other entries.

—— T TTot—aSSerted, the ftare TS ALNATS
ParkingInUse (1),
rkingInUse (2),
kZone (3),
-- used to denote fire hydrants' |Jas welll
-- short disruptions in a paxking zone
brBusUse (4),
brTaxiUse (5),
ParkingUse (6)

-- private parking, as “¥n front of
-—- private property
~15 reserved and set to zero

16))

is used directly by one other data structure incthis standard, a DF called DF_Lan

present

e TypeAttributes

ion, this item may be used by data structures in other ITS standards.

DE_LaneAttributes-Sidewalk

e attribute properties (such-as-travel directions and allowed movements or mang

butes- Sidewalk data element relates specific properties found in a sidewalk lane type. Note that

uvers) can be found

ASN.1 Representatjon:
LaneAttributps-Sidewalk =/BIT STRING {
-- With bits as defimed:
sidewalk-Revocablehane (0),
-- this lane may be activated or not based
-- on the current SPAT message contents
-- if not asserted, the lane is ALWAYS presen
bicyleUsepirlowed (1),
== The P:H‘h allows bhicvucle fr:FF"ir*'
-- 1if not set, this mode is prohibited
isSidewalkFlyOverLane (2),
-- path of lane is not at grade
walkBikes (3)
-- bike traffic must dismount and walk
-- Bits 4~15 reserved and set to zero
} (SIZE (16))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneTypeAttributes

<ASN> <>.

In addition, this item may be used by data structures in other ITS standards.
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7.72 Data Element: DE_LaneAttributes-Striping

Use: The LaneAttributes-Striping data element relates specific properties found in various types of ground stripping lane
types. This includes various types of painted lane ground striping and iconic information needs to convey information in a
complex intersection. Typically this consists of visual guidance for drivers to assist them to connect across the intersection
to the correct lane. Such markings are typically used with restraint and only under conditions when the geometry of the
intersection makes them more beneficial than distracting. Note that various common lane attribute properties (such as
travel directions and allowed movements or maneuvers) can be found in other entries.

ASN.1 Representation:
LaneAttributes-Striping
-- With bits as defined:
stripToCpnnectinglLanesRevocablelane (0,
-- thlis lane may be activated or not based
-— on| the current SPAT message contents
-— if| not asserted, the lane is ALWAYS present
stripDrawOnLeft (1),
stripDrawOnRight (2),

-- which side of lane to mark
stripToCpnnectingLanesLeft (3),
stripToCpnnectingLanesRight (4),
stripToCpnnectinglLanesAhead (5)

he stripe type should be
resented to the user visually
b reflect stripes in the
htersection for the type of
bvement indicated

~15 reserved and set to zero
16))

BIT STRING {

-- Bits

t
I
t
i
m
6
} (SIZE (

Used By: This entry
<ASN> <>. In addi

7.73 Data Element:

Use: The LaneAttri
and train lanes). No
maneuvers) can be {
traditional traffic eng

ASN.1 Representat
LaneAttribut
-—- With b

is used directly by one other datacstructure in this standard, a DF called DF_Lan

e TypeAttributes

ion, this item may be used by data structures in other ITS standards.

DE_LaneAttributes-TrackedVehicle

butes-Special data element relates specific properties found in a tracked vehic
te that various comimon lane attribute properties (such as travel directions and al
ound in other entries. Note that often this type of lane object does clearly relate t
neering sense,\although the message set allows assigning a value when desired

on:
cs-TdHackedVehicle
i ts»ds defined:

BIT STRING {

e lane types (trolley
owed movements or
Db an approach in the

spec—-Rev]

bcablelLane (0),

-- this lane may be activated or not based

-—- on the current SPAT message contents

-- 1if not asserted, the lane is ALWAYS present

spec-commuterRailRoadTrack (1),
spec-lightRailRoadTrack (2),
spec-heavyRailRoadTrack (3),
spec-otherRailType (4)

-- Bits 5~15 reserved and set to zero
} (SIZE (1l6))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneTypeAttributes

<ASN> <>,

In addition, this item may be used by data structures in other ITS standards.
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7.74 Data Element: DE_LaneAttributes-Vehicle

Use: The LaneAttributes-Vehicle data element relates specific properties found in a vehicle lane type. Note that various
common lane attribute properties (such as travel directions and allowed movements or maneuvers) can be found in other
entries.

ASN.1 Representation:

LaneAttributes-Vehicle ::= BIT STRING {
-— With bits as defined:
isVehicleRevocablelane (0),

-- this lane may be activated or not based

-- on the current SPAT message contents

-- if not asserted, the lane is ALWAYS present
isVehiclgFtyovertarme 1
-- path of lane is not at grade

hovLaneUgeOnly (2),
restrictpdToBusUse (3),
restrictpdToTaxiUse (4),
restrictpdFromPublicUse (5),
hasIRbeafonCoverage (6)

-— Bits 715 reserved and set to zero
} (SIZE ([L6))

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LangTypeAttributes
<ASN> <>. In addifion, this item may be used by data structures in othier ITS standards.

7.75 Data Element]DE_LaneConnectionID

Use: The LaneConnectionID data entry is used to state asconnection index for a lane to lane conpection. It is used to
relate this connectiop between the lane (defined in the MAP) and any dynamic clearance data sent in|the SPAT. Note that
the index may be sHared with other lanes (for examplé two left turn lanes may share the same dynamic clearance data).
Note that a given lafe to lane connection may be part of more than one GroupID due to signal phasges consideration but
will only have one CpnnectionID. The ConnectionlD concept is not used (is not present) when dynamic clearance data is
not provided in the JPAT.

ASN.1 Representatjon:
LaneConnectipnID ::= INTEGER (0..255)

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML namg/(if present) of each):

DF IDF _Eonnection <ASN> <>, and

DF DF_ConnectionManeuverAssist <ASN> <>,

In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that the LaneConnectionID is used as a means to index to a connection description between two lanes, it
is not the same as the lanelD which is the unique index to each lane itself.

7.76 Data Element: DE_LaneDirection

Use: The LaneDirection data concept is used to denote the allowed direction of travel over a lane object. By convention,
the lane object is always described from the stop line outwards away from the intersection. Therefore the ingress
direction is from the end of the path to the stop line and the egress direction is from the stop line outwards. Note that
some lane objects are not used for travel and that some lane objects allow bi-directional travel.
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ASN.1 Representation:

LaneDirection

BIT STRING {

-— With bits as defined:
-- Allowed directions of travel in the lane object
-- All lanes are described from the stop line outwards

ingressPath (0),
-- travel from rear of path to front
-- 1is allowed
egressPath (1)
-- travel from front of path to rear
-- 1s allowed
-- Notes: No Travel, i.e. the lane object type does not support
- travel (medians, curbs, etc.) is indicated by not
_ PO i IR PN ot sz ]2

} (SIZE

Used By: This entry
<>. In addition, thig

7.77 Data Element:

Use: The LanelD d
lane by other object
traffic) in nature, as
ID. The Lane ID, in
regional.

ASN.1 Representat
LanelID :: I
-- the

va
-- not a
-- the va

Used By: This entry
name, ASN.1, and X

= +Rg—aRy—o+

Bi-Directional Travel (such as a ped crosswalk) is
indicated by asserting both of the bits

(2))

is used directly by one other data structure in this standard, a DF called DF_Lan

pAttributes <AsSN>

item may be used by data structures in other ITS standards.
DE_Laneld

bta element conveys an index assigned that is unique{within an intersection. It is
5 in the intersection map data structure. Lanes may<be ingress (inbound traffic)
vell as barriers and other types of specialty lanes-\Each lane (each lane object)
conjunction with the intersection ID, forms a regionally unique way to address g

on:

NTEGER (0..255)

ue 0 shall be used when.,the lane ID is
ilable or not known

ue 255 is reserved for future use

is directly used by the.folowing 6 other data structures in this standard (record t\
ML name (if present).of each):

used to refer to that
or egress (outbound
s assigned a unique
specific lane in that

pe, descriptive

DF DF Computedl'ane CHANGED <ASN> <>, and
DF DF_ConnéctinglLane <ASN> <>, and
DF DF EnabledLanelList <ASN> <>, and
DF DF_GenericLane CHANGED <ASN> <>, and
DF DF OverlayLaneList <ASN> <>, and
DF DF_VehicleTolLanePosition EU <ASN> <>,

In addition, this item

Remarks:

may be used by data structures in other ITS standards.

In this edition of the standard the data concept "LaneNumber" has been renamed "LanelD" to more clearly

state its use as an index and to remain consistent with the naming of similar indexes used elsewhere in the standard. The
terminology "Lane Number" often used by traffic engineers to refer to a single lane within a given approach. For example
the "number one lane" may refer to the right-most or left-most lane (this varies with the conventions of the region) of an
inbound approach. In such a case a similar terminology would be assigned to other lanes in other approaches within the
same single intersection. By contrast, the LanelD value is a unique value assignment to single a lane object within the
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intersection. Deployments should remain aware of this distinction to avoid confusion. Note that the entry for LaneNumber
remains in this standard to support other older messages, but should not be used for new work.

7.78 Data Element: DE_LaneNumber

Use: The LaneNumber data element conveys a unique index value for a lane used to refer to that lane by other objects in
the intersection map data structure. Lanes may be ingress (inbound traffic) or egress (outbound traffic) in nature, as well
as barriers and other types of specialty lanes. All lanes are numbered. The LaneNumber, in conjunction with the
intersection ID, forms a regionally unique way to address a specific lane in that intersection.

ASN.1 Representation:
LaneNumber ::= OCTET STRING (SIZE (1))

XML Representation:
<xs:complexType name="LaneNumber" >
<xs:simpleContent>
<xs:exftension base="LaneNumber-string" >
<xs|:attribute name="EncodingType" use="required">
ks :simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>
< xs:simpleType>
</xp:attribute>
</xs:ektension>
</xs:simpfleContent>
</xs:complex[lype>
<xs:simpleType name="LaneNumber-string">
<xs:restrfiction base="xs:base64Binary">
<xs:lepgth value="2"/>
</xs:restfriction>
</xs:simpleTlype >

A

Used By: This entry is directly used by the following 3 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF_SignalControlZone <ASN> <XML>, and
DF DF SignalRegquest <ASN> <XML>, and
MSG MSG IntefséctionCollisionAvoidance (ICA) <ASN> <XML>.

In addition, this item] may.bé used by data structures in other ITS standards.

Remarks: If a globally unique Tane number is needed, this can be obfained by combining the complete intersection ID
with the lane number.

NOTE: The entry for LaneNumber should not be used for new work, the entry LanelD should be used.
7.79 Data Element: DE_LaneSharing

Use: The LaneSharing data concept is used to denote the presence of other user types (travel modes) who have an
equal right to access and use the lane. There may be another lane object describing their use of a lane. This data
concept is used to indicate lanes and/or users that travel along the same path, and not those that simply cross over the
lane's segments path (such as a pedestrian crosswalk crossing a lane for motor vehicle use). The typical use is to alert
the user of the MAP data that additional traffic of another mode may be present in the same spatial lane.
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ASN.1 Representation:

LaneSharing ::

BIT STRING {

-— With bits as defined:

overlappinglaneDescriptionProvided

(0),

-—- Assert when another lane object is present to describe the
-- path of the overlapping shared lane
-- this construct is not used for lane objects which simply cross

multipleLanesTreatedAsOnelLane

(1),

-— Assert if the lane object path and width details represents
-- multiple lanes within it that are not further described

-—- Various modes and type of traffic whhc may share this lane:

/. o :

<l i
Srawir TC

otherNon
individu
busVehic
taxivVehi
pedestri
cyclistV
trackedyV
pedestri
} (SIZE

-- All z

Used By: This entry
<>. In addition, thig

7.80 Data Element:

Use: The LaneWid
327 .67meters.

ASN.1 Representat
LaneWidth ::

Used By: This entry
name, ASN.1, and X

tortoriredfraffiefyees Frers
h1MotorizedVehicleTraffic
leTraffic

cleTraffic

hnsTraffic

chicleTraffic
chicleTraffic

hnTraffic

(10))

cros would indicate

N N N N N NN

—_— — — — — — — <

(3
(4
(5
(6
(7
(8
(9

'not shared' and 'not ,overlapping'

is used directly by one other data structure in this standard, a DF called DF_Lan

pAttributes <ASN>

item may be used by data structures in other ITS standards.
DE_LaneWidth

th data concept conveys the width of-a‘lane in LSB units of 1 cm. Maximuni

on:
INTEGER

(0..32767) «=<=) units of 1 cm

is directly used by the.folowing 5 other data structures in this standard (record t
ML name (if present).ef each):

value for a lane is

pe, descriptive

DF DF_IntersectionGeometry CHANGED <ASN> <>, and
DF DF_RoadSegment CHANGED <ASN> <>, and
DF DF ShapePointSet <ASN> <XML>, and
DF DF_SignalControlZone <ASN> <XML>, and
MSG MSG_Travelerinformation Message (TIM) <ASN> <XML>.

In addition, this item

may be used by data structures in other ITS standards.

Remarks: Note that one half the lane width is used to find the outer "edges" of the lane, as measured from its center,
described by the corner points of the polygon region defined by the current segment (the last two centerline node points
projected by the lane width) as described in the node list for the lane object in question. For lane width values which are
odd values, the value use for representing one half the width may round up to the next whole centimeter value.
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7.81 Data Element:

DE_Latitude

Use: The geographic latitude of an object, expressed in 1/10th integer microdegrees, as a 32 bit value and with reference
to the horizontal datum then in use. The value 900000001 shall be used when unavailable

ASN.1 Representat
Latitude ::
-- LSB

ion:
INTEGER (-900000000..900000001)
1/10 micro degree

-- Providing a range of plus-minus 90 degrees

XML Representatio

n:

<xs:simpleType name="Latitude" >

<xs:an
<xs

</x

</xs:a
<xs:re

<xs

<xs

</xs:r
</xs:simpleT

Used By: This entry
name, ASN.1, and X

flotaction

:documentation>

[LSB 1/10 micro degree

Providing a range of plus-minus 90 degrees
s :documentation>

hnotation>

striction base="xs:int">
:minInclusive value="-900000000"/>
:maxInclusive value="900000001"/>
cstriction>

lype>

is directly used by the following 5 other data structures in this standard (record t\
ML name (if present) of each):

DF DF_FullPositionVector <ASN> <XML>, and
DF DF Node LLmD 64b <ASN> <>, and
DF IDF Position3D <ASN> <XML>, and
DF DF Position3D 2 CHANGED <ASN> <>, and
MSG NMSG BasicSafetyMessage Verbose (VBSM) <ASN> <XML>.

In addition, this item
7.82 Data Element:

Use: The LayerlD

may be used<by data structures in other ITS standards.
DE_LayerlD

is~-a/data concept used to uniquely identify the layers of a geographic map f

intersection. Note th

pe, descriptive

agment such as an

at-the laver ID is used simply as a means to express a laver within a transmitte

message; it has no

value as a unique or permanent naming system for the map object (such as an intersection or any of its component parts).

ASN.1 Representat
LayerID ::

ion:

INTEGER (0..100)

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_MapData (MAP)

<ASN> <>.

In addition, this item may be used by data structures in other ITS standards.

Remarks: There remains debate regarding if this data concept is of value and needed.
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7.83 Data Element:

Use:

DE_LayerType

geographic map fragment such as an intersection. This Data Element is not used at this time.

ASN.1 Representat
LayerType
none,
mixedCo
general
interse
curveDa

ion:
ENUMERATED {

ntent, -- two or more of the below types
MapData,

ctionData,

ta,

The LayerType is a data concept used to uniquely identify the type of information to be found in a layer of a

roadway]
parking
sharedL
}

Used By: This entry
<ASN> <>. In addi

7.84 Data Element:

Use: A data eleme

currently in use. This includes light bars and the various symbols they can indicate as well as ari

lights, (including bag
systems. Used to
messages to other n

ASN.1 Representatj

LightbarInUs
unavail
notInUs
inUse
sirenIn
yellowC
schoold
arrowSi
slowMov,
fregSto
reserve

}

cCcllolllDatd,
AreaData,
hneData,

is used directly by one other data structure in this standard, a MSG called MSG

MapData (MAP)

ion, this item may be used by data structures in other ITS standards.
DE_LightbarinUse

nt in which the named bits are set to one if any.sott of additional visible lightir
k up alerts) and any other form of lighting not found on normal vehicles of this typ|

eflect any type or style of visual alertingxwhen a vehicle is progressing and
earby vehicles about its path.

on:

S = ENUMERATED {

bble (0), -- N6t Equipped or unavailable

S (1), =A\noOne active
(2),

[Use (3),

butionLights (A)\y

BusLights (5,

gnsActive (6),

ingVehicle (7),

s (8),

ol (9) -—- for future use

g-alerting system is
ow boards, flashing
e or related to safety
transmitting DSRC

XML Representati
<xs:simpleTy
<Xs:an

<xs

</x
</xs:a

pe name="LightbarInUse" >
notation>
rappinfo>
unavailable
notInUse (1)
inUse (2)
sirenInUse (3)
yellowCautionLights
schooldBusLights (5
arrowSignsActive (6
slowMovingVehicle (
fregStops (8)
reserved (9)
s:appinfo>
nnotation>

(0) —-- Not Equipped or unavailable
-- none active

(4)
)
)
7)

-—- for future use
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<xXs:un
<xSs

</x
<XSs

ion>
:simpleType>

<xs:restriction base="xs:unsignedInt">

<xs:minInclusive value="0"/>
<xs:maxInclusive value="9"/>

</xs:restriction>

s:simpleType>
:simpleType>

<xs:restriction base="xs:string">

</x
</xs:u
</xs:simpleT

Used By: This entry
<XML>. In addition,

Remarks: See also
7.85 Data Element:

Use: The geograp
reference to the hori

ASN.1 Representat
Longitude

-- LSB

-- Provid

Used By: This entry
name, ASN.1, and X

<xs:enumeration value="unavailable"/>
<xs:enumeration value="notInUse"/>
<xs:enumeration value="inUse"/>
<xs:enumeration value="sirenInUse"/>

PP S PN TP, [PE DA | PPN B IPEC R T P T S RPN, ey N Sy ||

SeRtHReraEoR—att T owoantieontights
<xs:enumeration value="schooldBusLights"/>
<xs:enumeration value="arrowSignsActive"/>
<xs:enumeration value="slowMovingVehicle"/>
<xs:enumeration value="freqgStops"/>
<xs:enumeration value="reserved"/>

/Xs:restriction>
5:simpleType >
hion>
ype>

is used directly by one other data structure in this standard, a DF called DF_Veh

icleStatus <ASN>

this item may be used by data structures in otherJ}S standards.

the entry for ExteriorLights.

DE_Longitude

hic longitude of an object, expressed in 1/10th integer microdegrees, as a 3
on:

INTEGER (-1799999899..1800000001)

1/10 micro degrée
ing a range of-plus-minus 180 degrees

is directly used by the following 5 other data structures in this standard (record t
ML nameif present) of each):

rontal datum then in use. Thewalue 1800000001 shall be used when unavailablg.

D _bit value and with

pe, descriptive

DF DF EullPositionVector <ASN> <XML>, and
DF DF_Nodettmb—64b TASN> ;and
DF DF Position3D <ASN> <XML>, and
DF DF_Position3D_2 CHANGED <ASN> <>, and
MSG MSG_BasicSafetyMessage Verbose (VBSM) <ASN> <XML>.

In addition, this item

may be used by data structures in other ITS standards.
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7.86 Data Element: DE_MAYDAY _Location_quality_code

Use: A value representing the "goodness" of the position estimate (accuracy). The element is used to convey the relative
quality of a GPS generated location. This quality value is enumerated as shown, as follows below.

ASN.1 Representation:
Location-quality

ENUMERATED {

loc—-qual-btlm (0), —-- quality better than 1 meter
loc-qual-btbm (1), -- quality better than 5 meters
loc-qual-btl2m (2), —-- quality better than 12.5 meters
loc-qual-bt50m (3), —-- quality better than 50 meters
loc-qual-btl125m (4), —-- quality better than 125 meters
loc—quaJ.—m:ouum (O0), == dJquUdllly Dbelttel Llladll OUU Tetels
loc—quall-bt1250m (6), —-— quality better than 1250 meters
loc—quall —-unknown (7) —-- quality value unknown

} -— 3 pits, appends with loc-tech to make one octet (0..7)

XML Representation:
<xs:simpleType name="Location-quality" >

<xs:anpotation>
<xs|:appinfo>
loc qual btlm (0) -- quality better than ¥ meter
loc qual btbm (1) -- quality better than/ S‘meters
loc qual btl2m (2) -- quality better than” 12.5 meters
loc qual bt50m (3) -- quality better than 50 meters
loc qual btl25m (4) -- quality bettér’ than 125 meters
loc qual bt500m (5) -- quality betfler than 500 meters
loc qual btl250m (6) -- quality better than 1250 meters
loc qual unknown (7) -- quality value unknown
</xp:appinfo>
<xs|:documentation>
3 bits, appends with lec=tech to make one octet (0..7)
</xf:documentation>
</xs:apnotation>
<xs:unfon>
<xs|:simpleType>

xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxTnclusive value="7"/>

/xs:rest€iction>

</xjg:simpleType>

<xsl|:simpleType>

xs\wrestriction base="xs:string">

<xs:enumeration value="loc gqual btlm"/>
<xs:enumeration value="loc qual bt5m"/>
<xs:enumeration value="loc qual btl2m"/>
<xs:enumeration value="loc qual bt50m"/>
<xs:enumeration value="loc qual btl25m"/>
<xs:enumeration value="loc qual bt500m"/>
<xs:enumeration value="loc qual btl250m"/>
<xs:enumeration value="loc qual unknown"/>

</xs:restriction>

</xs:simpleType >
</xs:union>

</xs:simpleT

ype>

Remarks: This element was originally defined in J2313. From Section 8.35 "Location-Quality." This element is used by
the IEEE IM effort relating to the accuracy of location information.
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7.87 Data Element: DE_MAYDAY _Location_tech_code

Use: The technology used to determine the position of the vehicle. This element is used to convey what type of
technology was used to determine the position (other elements it is used with in messages). The nav-system flag in the
sender flag word shall be set to reflect the device technologies available.

ASN.1 Representation:
Location-tech

ENUMERATED {

loc-tech-unknown (0), —-- technology type unknown

loc-tech-GPS (1), —-- GPS technology only

loc-tech-DGPS (2), —-- differential GPS (DGPS) technology

loc-tech-drGPS (3), -- dead reckoning system w/GPS

loc-tech-drDGPS (4), -- dead reckoning system w/DGPS

loc-tectr=dr 55— dead——TeckoniTTg Oty

loc-tech-nav (6), —-—- autonomous navigation system on-board
.7

loc-tech-fault (31) -- feature is not working

} --| (0..31) 5 bits, appends with loc-quality to make one  octet

XML Representation:
<xs:simpleType name="Location-tech" >

<xs:anpotation>
<xs|:appinfo>
loc tech unknown (0) -- technology type {dnknown
loc tech GPS (1) -- GPS technology onl%
loc tech DGPS (2) -- differential GPS (DGPS) technology
loc tech drGPS (3) -- dead reckoning™~system w/GPS
loc tech drDGPS (4) -- dead reckondng system w/DGPS
loc tech dr (5) -- dead reckoning only
loc tech nav (6) -- autonomousyihavigation system on-board
loc tech fault (31) -- featux€ is not working
</xp:appinfo>
<xs|:documentation>
(0..31) 5 bits, appefids with loc-quality to make one octet
</xp:documentation>
</xs:apnotation>
<xs:unfion>
<xsl|:simpleType>

xs:restrictlon base="xs:unsignedInt">
<xs:min®nclusive value="0"/>
<xs:makInclusive value="31"/>

/xs:rest¥riction>

</xJs:sidipleType>

<xs|: simpleType>

Xs':restriction base="xs:string">

<xs:enumeration value="loc tech unknown"/>
<xs:enumeration value="loc tech GPS"/>
<xXs:enumeration value="loc tech DGPS"/>
<xXs:enumeration value="loc tech drGPS"/>
<xXs:enumeration value="loc tech drDGPS"/>
<xs:enumeration value="loc tech dr"/>
<xs:enumeration value="loc tech nav"/>
<xs:enumeration value="loc tech fault"/>

</xs:restriction>
</xs:simpleType >
</xs:union>
</xs:simpleType>

Remarks: This element was originally defined in J2313. From Section 8.15 "Location-Tech."
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7.88 Data Element: DE_MergeDivergeNodeAngle

Use: The angle with which another lane path meets the current lanes at the node point. Typically found in the node
attributes and used to describe the angle of the departing or merging lane. Note that oblique and obtuse angles are

allowed.

ASN.1 Representat
MergeDiverge

-- In uni

-- the va

-- data i

ion:
NodeAngle = INTEGER (-180..180)
ts of 1.5 degrees for north

lue -180 shall be used to represent
s not available or unknown

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LaneDataAttribute

<ASN> <>. In addi

7.89 Data Element:

Use: The DE_Minu
system being used
created. Taken tog

1mSecond.
ASN.1 Representatjon:
MinuteOfTheYkar ::= INTEGER (0..527040)
-- the vallue 527040 shall be used for invalid

Used By: This entry
name, ASN.1, and X

jon, this item may be used by data structures in other ITS standards.
DE_MinuteOfTheYear
teOfTheYear data concept expresses the number of elapsed minutes of the cur

typically UTC time). It is typically used to provide a longer range, time’ stamp wj
ether with the DSecond data element, it provides a range of one full year

is directly used by the following 3 other data structures in this standard (record t
ML name (if present) of each):

DF DF IntersectionState CHANGED <ASN> <>, and
MSG MSG Travelerinformation Messade~(TIM) <ASN> <XML>, and
MSG MSG UPER Frame USA (UPER) CHANGED <ASN> <>,

In addition, this item

Remarks: Note th

a
"year zero" at the vl

issue is avoided and
as are leap seconds

7.90 Data Element:

may be used by datassfructures in other ITS standards.

at the yearly rolkover point there is no "zero" minute similar to the concept that
ry start of the-common era (BC -> AD). By using the number of elapsed whd
the first yalid value of every new year is zero, followed by one etc. Leap years
in the DSecond data concept.

DE\MinutesDuration

rent year in the time
hen a message was
with a resolution of

pe, descriptive

there is was never a
le minutes here this
are accommodated,

Use: The duration, in units of whole minutes, that a object persists for. A value of 32000 means that the object persists
forever. The range 0..32000 provide for about 22.2 days of maximum duration.

ASN.1 Representat
MinutesDurat

ion:
ion ::

= INTEGER (0..32000) -- units of minutes
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XML Representation:
<xs:simpleType name="MinutesDuration" >
<xs:annotation>

Used By: This entn
Message (TIM) <A

<xs:documentation>
units of minutes
</xs:documentation>

</xs:annotation>
<xs:restriction base="xs:unsignedShort">
<xs:maxInclusive value="32000"/>
</xs:restriction>
</xs:simpleType>

N> <XML>.

Remarks: Note als¢ the DE_Extent element used for spatial duration.

7.91 Data Element:

Use: The DE_MovémentPhaseState data concept provides the overall current state.of the moveme

signal state) including its core phase state and an indication if this state is permissivg or protected.

Legend — Signal States

DE_MovementPhaseState

~

Optional 5t

te _\,

\L

[OW Assignment § ASN i

Desired Driver Respond

Signal indication \I

Required 5y

te

O Assignment ASN

Desired Driver Respond

Signal indication _\I

Protected = movement is p
conflicting flows

! |Proceed with Caution

| |conflic area

atected from

(Conflicting Traffic may be|
prasent at intersection

Movement-MNak\ !
Protectad

Caution-Conflicting-
Traffic {Flashing)

§|mmﬁﬁﬂﬁg

Stop Viehicle at Stop Line
Do not proceed unless it's
safe

Stop Vehicle at Stop Line

Mot Protected 2

Stop Vehicle at Stop Line

r

Do not proceedunless it's -

<afe Stop-Then-Proceed

. [Elashing]
Movement
Prohibited

Stop-And-Remain

Iunknown OF Brror

yisuseddirectty byoneotherdatastroctureinthis—standard;a MSG—catted-MSSq TravelerInformation

In addition, this item may be used by data structures in other ITS standards.

nt (in many cases a

[This state is used fog

Stop Vehicle
Prepare to Proceed

direction indicated.

Prepare to Stop 8
Proceed if unable to stop in : |
direction indicated. Protected-Clearance | |

Movement
Pratected

Prepare to Stop
Proceed if unable to stop
Conflicting traffic may be

Movement Not : H
Protected |

Permissive-Clearance

State Diagram

Movement Not 5 !
Protected

traffic

Proceed in Direction

indicated

This diagram represents a possible state for a single movement group. These states shall be combined in order of
precedence to create a state sequence for a movement group. Additionally, the state sequence shall be used along with
the corresponding MAP data for any given Intersection.
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It is expected that the allowed transitions from one state to another will be defined by regional deployments. Not all
regions will use all states, however no new states are to be defined. In most regions a regulatory body provides precise
legal definitions of these state changes. For example in the US the MUTCD is used and this is indicated in the US
regional variant of the above image. In various regions and modes of transportation, the visual expression of these states
varies (the precise meaning of various color combinations, shapes, and/or flashing etc.). The below definition is designed
to to be independent of these regional conventions.

In the US permissive is often referred to as a "round ball" while protected implies it has a directional arrow associated with
it. The allowed single maneuver for a given lane to lane connection can be used to disambiguate this in the ConnectsTo
data frame for that lane.

ASN.1 Representation:
MovementPhaseState ::= ENUMERATED ({
-- Note that based on the regions and the operating mode not every
-- phase|l will be used in all transportation modes and that not
-- every| phase will be used in all transportation modes

unavailaple (0),
-— Thils state is used for unknown or error
dark (1)},
-- The| signal head is dark (unlit)

-- Reds
stop-Thenh-Proceed (2),
-— Oftpn called 'flashing red' in US
-- Drijver Action:
- Sftop vehicle at stop line.
-= Dp not proceed unless it is safe.
-—- Notk that the right to proceed eithér right or left when
-- it fis safe may be contained in the\ lane description to
-- hanfdle what is called a 'right.dn red'
stop-AndfRemain (3),
-- e.g|. called 'red light' in US
-- Drifer Action:
-= Stop vehicle at stop  hine.
- Dp not proceed.
-- Notk that the right tto* proceed either right or left when
-- it [is safe may beseentained in the lane description to
-- hanfdle what is c¢alfed a 'right on red'

-- Greens|
pre-Movement (4(),
-— Not| usedsin the US, redtyellow partly in EU
-— Drijer Kgtion:
- Sktepfvehicle.

- Prepare—to—px S—tperding—green;

-= (Prepare for transition to green/go)
permissive-Movement-Allowed (5),

-- Often called 'permissive green' in US

-- Driver Action:

- Proceed with caution,

-= must yield to all conflicting traffic

-- Conflicting traffic may be present

-- in the intersection conflict area
protected-Movement-Allowed (6),

-- Often called 'protected green' in US

-- Driver Action:

-- Proceed, tossing caution to the wind,

- in indicated (allowed) direction.
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-- Yellows / Ambers
-- The vehicle is not allowed to cross the stop bar if it is possible
-- to stop without danger.

permissi
-- Oft
-- Dri
P
P
C
-- Con
-- in
protecte
-- Oft
-— Dri

ve-clearance (7),

en called 'permissive yellow'
ver Action:

repare to stop.

roceed i1if unable to stop,
lear Intersection.

flicting traffic may be present
the intersection conflict area
d-clearance (8),

en called 'protected yellow'

Dot

in US

in US

Py

P
P
i
C

caution-
oft
oft
Dri
P
Con
in

-— The a
-- and a

Used By: This entry
CHANGED <AsN>

Remarks: The valu
may reassign these
values when the me

7.92 Data Element:

Use: The MsgCou
DSRCmsgID and fr
sending the first m
TemporarylD) since
sender has not cha
equal to one great

repare to stop.

roceed if unable to stop,

h indicated direction (to connected lane)
lear Intersection.

Conflicting-Traffic (9)

en called 'flashing yellow' in US

en used for extended periods of time
ver Action:

roceed with caution,

flicting traffic may be present

the intersection conflict area

bove number assignments are not used with UPER encoding
re only to be used with DER or #mplicit encoding

is used directly by one other data stru¢ture in this standard, a DF called DF_Mo

ementEvent

<>. In addition, this item may be used by data structures in other ITS standards
b assigned to each enumerated MovementPhaseState state is normative. Those
Esage value is exchanged, with others in the higher layers (the application layers).

DE_MsgCount

t data elementiis used to provide a sequence number within a stream of mess
m the same sender. A sender may initialize this element to any value in thg
ssage.with a given DSRCmsgID, or if the sender has changed identity (¢
sending' the most recent message with that DSRCmsgID. Two further use c
gedyidentity: When the rest of the message content to be sent changes, the M

transport layers that

values over the air for effective bandwidth reduction (such as UPER) may nged to restore these

ages with the same

range 0-127 when
.g9. by changing its
hses exist when the
5gCount shall be set

CmsgID  When the

message content has not changed, the MsgCount is not changed. For this element the value after 127 is zero.

The receipt of a non-sequential MsgCount value (from the same sending device and message type) implies that one or
more messages from that sending device may have been lost, unless MsgCount has been reinitialized due to an identity

change.

ASN.1 Representat
MsgCount

XML Representatio

ion:

INTEGER (0..127)

n:

<xs:simpleType name="MsgCount" >

<xs:re
<xSs

striction base="xs:unsignedByte">
:maxInclusive value="127"/>

</xs:restriction>

</xs:simpleT

ype>
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Used By: This entry is directly used by the following 11 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF_IntersectionGeometry CHANGED <ASN> <>, and
DF DF _IntersectionState CHANGED <ASN> <>, and
DF DF RoadSegment CHANGED <ASN> <>, and
MSG MSG BasicSafetyMessage Verbose (VBSM) <ASN> <XML>, and
MSG MSG_CommonSafetyRequest (CSR) <ASN> <XML>, and
MSG MSG IntersectionCollisionAvoidance (ICA) <ASN> <XML>, and
MSG NSG MapData (MAP) <ASN> <>, and
MSG NSG RoadSideAlert (RSA) <ASN> <XML>, and
MSG MSG RTCM Corrections (RTCM) <ASN> <XML>*; and
MSG NMSG_SignalRequestMessage (SRM) <ASN> <XML>, and
MSG MSG_SignalStatusMessage (SSM) <ASNX <XML>.

In addition, this item

Remarks: In usage
A change in Tempo

may be used by data structures in other ITS standards.

some devices change their Temporary ID, frequently, to prevent identity tracking
rary ID data element value (which als@changes the message contents in whic

that the MsgCount mpay also change value.

If a sender is compdg
since it sent the prey

If a sender is compo
it sent the previous
incrementing the pre

If a sender is compo
less than 10 second
same MsgCount as

sing a message with new content with a given DSRCmsgID, and the Temporary

ious message, the sendersshall increment the previous value.

5ing a message with.new content with a given DSRCmsgID, and the Temporaryill
message, the sender may set the MsgCount element to any valid value in

vious value).

while others do not.
) it appears) implies

ID has not changed

D has changed since
he range (including

sing a message with the same content as the most recent message with the sampe DSRCmsgID, and

s have elapsed since it sent the previous message with that DSRCmsgID, the

bent in the previous message.

If a sender is compg

sender will use the

sing a message with the same content as the most recent message with the sanpe DSRCmsgID, and

at least 10 seconds have elapsed since it sent the previous message with that DSRCmsgID, the sender may set the

MsgCount element to any valid value in the range; this includes the reuse of the previous value.

If a sending device sends more than one stream of messages from message types that utilize the MsgCount element, it
shall maintain a separate MsgCount state for each message type so that the MsgCount value in a given message
identifies its place in the stream of that message type. The MsgCount element is a function only of the message type in a
given sending device, not of the one or more applications in that device which may be sending the same type of message.
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7.93 Data Element: DE_MsgCRC

Use: A two byte data element calculated over the payload bytes of the message (starting with the initial sequence and
ending with the last data element before the CRC itself and including all tag, length, and values bytes found in between).
Always placed as the very last data element in the message. The generating polynomial used is the "CRC-CCITT"
commonly expressed as x"16 + x*2 + x*5 + 1. An initial seed value of zero shall be used. Note that because the first
byte of every DSRC message is never zero (it is 0x30), framing errors due to incorrectly clocking initial zero values cannot
occur. Note that the MSB byte is always transmitted first, following the typical ASN bytes order. When a well formed
DSRC message (including its last two bytes holding the CRC value) is decoded and input to the CRC process, the
resulting CRC should always be the value zero.

ASN.1 Representation:
MsgCRC ::= OFTET STRING (SIZE(Z)) -- Created with the CRC-CCITT polynomlal

XML Representation:
<xs:complexType name="MsgCRC" >
<xs:simpleContent>
<xs:anpotation>
<xs|:documentation>
created with the CRC-CCITT polynomial
</xf:documentation>
</xs:apnotation>
<xs:exftension base="MsgCRC-string" >
<xs|:attribute name="EncodingType" use="reguired">
<ks:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="baseo4dBinary"/>
</xs:restriction>
<|/xs:simpleType>
</xp:attribute>
</xs:ektension>
</xs:simpfleContent>
</xs:complex[[ype>
<xs:simpleType name="MsgCRC-string">
<xs:restrfiction base="xs:base64Binary">
<xs:lehgth value="3"/3
</xs:restfriction>
</xs:simpleType >

Used By: This entry is directly-used by the following 6 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name.(if present) of each):

DF DF-RoadSignID <ASN> <XML>, and
MSG MSG_EmergencyVehicleAlert (EVA) <ASN> <XML>, and
MSG MSG MapData (MAP) <ASN> <>, and

MSG MSG_RoadSideAlert (RSA) <ASN> <XML>, and
MSG MSG_Travelerinformation Message (TIM) <ASN> <XML>, and

MSG MSG_UPER Frame USA (UPER) CHANGED <ASN> <>

In addition, this item may be used by data structures in other ITS standards.
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7.94 Data Element: DE_MultiVehicleResponse

Use: A data element which is set if the vehicle transmitting believes that more than one vehicle (regardless of the
dispatch or command and control organization of those vehicles or their agency) are currently in-route or involved in the
response to the event. When received in a message by another vehicle OBU, this data element indicates to other
vehicles that additional response vehicles may be converging to the same location and that additional caution is
warranted.

Used to indicate that more that one vehicle is responding and traveling in a closely aligned fashion (one after the other in
a loose platoon formation). This DE is intended to be used with the DSRC public safety vehicle operating in the area use
case.

ASN.1 Representation:

MultiVehicleResponse ::= ENUMERATED [
unavailpble (0), —-- Not Equipped or unavailable
singleVehicle (1),
multiVehicle (2),
reserve(d (3) -—- for future use

}

XML Representation:
<xs:simpleType name="MultiVehicleResponse" >
<xs:anpotation>
<xs|:appinfo>
unavailable (0) -- Not Equipped or unawailable
singleVehicle (1)
multiVehicle (2)
reserved (3) -- for future use
</xk:appinfo>
</xs:apnotation>
<xs:unfion>
<xs|:simpleType>
xs:restriction base="xs:UnsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive(value="3"/>
/Xs:restriction>
</xp:simpleType>
<xs|:simpleType>
xs:restrictien base="xs:string">
<xs:endmeration value="unavailable"/>
<xs:enUmeration value="singleVehicle"/>
<xgtenumeration value="multiVehicle"/>
<&strenumeration value="reserved"/>
/xgrrestriction>
</xpigimpleType >
</xs:union>
</xs:simpleType>

7.95 Data Element: DE_ MUTCDCode

Use: The DE_MUTCDCode data element is used to defined what basic MUTCD type a sign expression falls into.
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ASN.1 Representation:

MUTCDCode ::= ENUMERATED ({
none (0), —-- non-MUTCD information
regulatory (1), -- "R" Regulatory signs
warning (2), —-—- "W" warning signs
maintenance (3), -- "M" Maintenance and construction
motoristService (4), -- Motorist Services
guide (5), —-- "G" Guide signs
rec (6), —-- Recreation and Cultural Interest
-- # LOCAL_CONTENT

-— values to 127 reserved for std use

120 e [N il g <l £ 1 1
-- valups—z28—o reservec—for—eeat—as

XML Representation:

<xs:simpleType name="MUTCDCode" >
<xs:anpotation>
<xs|:appinfo>

hone (0) -- non-MUTCD information

regulatory (1) -- &quot;R&quot; Regulatory sighs

warning (2) -- &quot;W&quot; warning signs

maintenance (3) -- &quot;M&quot; Maintenance“and constructign
motoristService (4) -- Motorist Services

guide (5) -- &quot;G&quot; Guide signs

rec (6) —-—- Recreation and Cultural Interest

</xk:appinfo>
<xs|:documentation>
alues to 127 reserved for std use
values 128 to 255 reserved foxrllocal use
</xp:documentation>
</xs:apnotation>
<xs:unfion>
<xs|:simpleType>
xs:restriction basg="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusdiwve value="6"/>
/xXs:restriction>
</xjg:simpleType>
<xs|:simpleTypex
xs:resthiction base="xs:string">
<xsstenumeration value="none"/>
<Xswenumeration value="regulatory"/>
xS :enumeration value="warning"/>
<xs:enumeration value="maintenance"/>
<xXs:enumeration value="motoristService"/>
<xs:enumeration value="guide"/>
<xXs:enumeration value="rec"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType>
<xs:restriction base="local:MUTCDCode" />
</xs:simpleType>
</xs:union>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RoadSignID <ASN>
<XML>. In addition, this item may be used by data structures in other ITS standards.

Remarks: If sent, a value of zero shall be used (for "generic sign") general ITIS codes not meeting a MUTCD definition.
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7.96 Data Element: DE_NMEA_MsgType
Use: The NMEA-MsgType provides the--- value defined in the 0183 NMEA standards for each message.

ASN.1 Representation:
NMEA-MsgType

INTEGER (0..32767)

XML Representation:
<xs:simpleType name="NMEA-MsgType" >
<xs:restriction base="xs:unsignedShort">
<xs:maxInclusive value="32767"/>
</xs:restriction>
</xs:simpleType>

Used By: This entry
(NMEA) <ASN> <X

is used directly by one other data structure in this standard, a MSG called MSG |NMEA_Corrections
ML>. In addition, this item may be used by data structures in other ITS standards.

7.97 Data Element]DE_NMEA_Payload

Use: The NMEA Pagyload element contains the stream of bytes in the actual NEMA 0183 message that is being sent.
ASN.1 Representatjon:

NMEA-Payload| ::

OCTET STRING

(SIZE(1..1023))

XML Representation:
<xs:complexTlype name="NMEA-Payload" >
<xs:simpleContent>
<xs:exftension base="NMEA-Payload-stripg" >
<xs|:attribute name="EncodingType" use="required">
<Ks:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration valu&="base64Binary"/>
</xs:restriction>

<

</

</xs:e
</xs:simp
</xs:complex
<xs:simpleTy
<xs:restr
<xs:mi
<xs:ma
</xs:rest
</xs:simpleT

xs:simpleType>

s:attribute>

ktension>

leContent>

Cype>

pe name="NMEA-Payload-string">
iction base="xs:base64Binary">
nLength( yalue="2"/>

kLengths value="1364"/>
riction>

yoe ' >

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_NMEA_Corrections
(NMEA) <ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.

7.98 Data Element: DE_NMEA_Revision

Use: The specific revision of the NMEA standard which is being used (if present). This is needed to know precisely the
mapping of the messages types to their definitions, as well as some minor transport layer ordering details when received
in the mobile unit.
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ASN.1 Representat

ion:

NMEA-Revision ::= ENUMERATED {
unknown (0),
reserved (1),
revl (10),
rev?2 (20),
rev3 (30),
revid (40),
rev5 (50),

}

-- valu

# LOCAL CONTENT

es to 127 reserved for std use

120 4 o ¥ nlll g o 1
TZ U

-- valu

XML Representation:

<xs:simpleTy]
<xs:an
<xs

4
ey TO TrTeoteT o rTor rocToTr oo

pe name="NMEA-Revision" >
hotation>

:appinfo>

inknown (0)

reserved (1)

revl (10)

rev2 (20)

rev3 (30)

rev4d (40)

rev5 (50)
</xk:appinfo>
<xs|:documentation>

</x
</xs:a
<xXs:un
<xs

</x
<XSs

alues to 127 reserved for std use

values 128 to 255 reserved foxrllocal use

s :documentation>

hnotation>

ion>

:simpleType>

xXs:restriction basg="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusdiwve value="50"/>

/xs:restrictibon>

S:simpleType>

:simpleTypex

xs:resthiction base="xs:string">
<xstenumeration value="unknown"/>
<Xswenumeration value="reserved"/>
xS :enumeration value="revl1"/>
<xs:enumeration value="rev2"/>

<xXs:enumeration value="rev3"/>
<xXs:enumeration value="rev4"/>
<xXs:enumeration value="rev5"/>

</xs:restriction>
</xs:simpleType >
<xs:simpleType>
<xs:restriction base="local:NMEA-Revision" />
</xs:simpleType>
</xs:union>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_NMEA_Corrections

(NMEA) <ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.
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7.99 Data Element: DE_NodeAttribute

Use: The DE_NodeAttribute data concept is an enumerated list of attributes which can pertain to the current node point.
The 'scope' of these values is limited to the node itself. That is, unlike other types of attributes which can be switched on
or off at any given node (and hence pertains to one or more segments), the DE_NodeAttribute is local to the node in
which it is found. These attributes are all binary flags in that they do not need to convey any additional data. Other
attributes allow sending short data values to reflect a setting which is set and persists in a similar fashion.

ASN.1 Representation:
NodeAttribute ::= ENUMERATED {
-- Various values which pertain only to the current node point

-- General Items
reserved,
stopLine, -- point where a mid-path stop line exists
-- See also 'do not block' for segments

-— Path flinish details

roundedCapStyleA, -—- Used to control final path rounde€d, end shage
-- with edge of curve at final po#nd in a cirdle
roundedCapStyleB, —-—- Used to control final path rounded end shage

-- with edge of curve extending 50% of width gast
-- final point in a circle

-- Topogrpphy Points (items with no concept of a/distance along the Hath)

mergePoinft, -- Japan merge with 1 of\more lanes
divergePolint, -- Japan diverge with 4~0r more lanes
downstreamStopLine, -- Japan style downstoeam intersection

-- (a 2nd\iintersection) stop line
downstreamStartNode, -- Japan style dowhstream intersection

-— (a\2nd intersection) start node

-- Pedestirian Support Attributes

closedToTfaffic, -- where @,pedestrian may NOT go
-- to bepused during construction events
safelIslan(d, -- a pedestrian safe stopping point

-—«abso called a traffic island
—t JThis usage described a point feature on a pdth,
=+ other entries can describe a path
curbPresentAtStepOff,\* ——- the sidewalk to street curb is NOT

-- angled where it meets the edge of the
-- roadway (user must step up/down)

-- Lane ometry details (see standard for defined shapes)
hydrantPgEsent, -— Or other services access

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_NodeAttributeList
<ASN> <>. In addition, this item may be used by data structures in other ITS standards.

Remarks: Refer to the supporting users guide for a description of how to correctly encode and decode the types of the
data element as well as examples of use.
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7.100 Data Element: DE_NTCIPVehicleclass,

Use: The DE_NTCIP Vehicle class data element is constructed of two 4-bit nibbles defined by the guidelines of NTCIP
1211 (Object Definitions for Signal Control and Prioritization (SCP)) except that the range is extended to be 0..15 for each.

NTCIP Clause 3.1.1.1.4 defines Priority Request Vehicle Class Type as follows: This object is the 'PRG requested’ class
type (relative priority of a request). The order of precedence is by class type with 1 highest and 10 (15 for this system)
lowest. A request with a higher class type will override a lower class type.

NTCIP Clause 3.1.1.1.5 defines Priority Request Vehicle Class Level as follows: This object is the 'PRG requested’ class
level (relative priority of a request within each class of request). The order of precedence is by class type and then class
level.

1 is highest and 10 (15 for this system) lowest. A request with a higher class level does NOT overridg a lower class level.
Note that the value Zero is not in fact defined in the NTCIP system.

ASN.1 Representatjon:
NTCIPVehiclefklass ::= OCTET STRING (SIZE (1))
-- With bits set as per NTCIP values
-- Priorifty Request Vehicle Class Type
-- in the| upper nibble
-- Priorijty Request Vehicle Class Level
-- in the| lower nibble

XML Representation:
<xs:complexTlype name="NTCIPVehicleclass" >
<xs:simpleContent>
<xs:anpotation>
<xs|:documentation>
[With bits set as per NTCLP)values
Priority Request Vehicle.Class Type
in the upper nibble
Priority Request Vehikle Class Level
in the lower nibble
</xJs:documentations
</xs:apnotation>
<xs:exftension base="NTCIPVehicleclass-string" >
<xs|:attribute \lame="EncodingType" use="required">
<ks:simpdaType>
<xse¥xestriction base="xs:NMTOKEN">
<wxs:enumeration value="base64Binary"/>
<{xs:restriction>

< S e ot ] oMz
4 i P g

</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:simpleType name="NTCIPVehicleclass-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="2"/>
</xs:restriction>
</xs:simpleType >

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_SignalRequest <ASN>
<XML>. In addition, this item may be used by data structures in other ITS standards.

Remarks: Note that the integer value range of 1..10 has been extended to become 0..15 in a one byte octet in the DSRC
use of this item.
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7.101 Data Element: DE_ObjectCount
Use: The DE_ObjectCount provides a count of various types of objects.

ASN.1 Representation:
ObjectCount

INTEGER (0..6000) -- a count of objects

XML Representation:
<xs:simpleType name="ObjectCount" >
<xs:annotation>
<xs:documentation>
a count of objects
</xs:documentation>

</xs:afmotation
<xs:reptriction base="xs:unsignedShort">
<xs|:maxInclusive value="6000"/>
</xs:restriction>
</xs:simpleType>

7.102 Data Element] DE_ObstacleDirection

pf a forward sensing
Hata is expressed in

bn data element to Obstacle Distance, this data element draws from the output
obstacle direction from the vehicle detecting and reporting the obstacle. The
relative to forward direction of vehicle.

Use: As a compani
system to report the
degrees as azimuth

ASN.1 Representat
ObstacleDire
different.

on:
ction

oves

Heading —-- Use the header "DE for this unless it pq

XML Representation:
<xs:simpleType name="ObstacleDirection"\>
<xs:anpotation>
<xs|:documentation>
[Jse the header DE foxsthis unless it proves different.
s:documentation>
hnotation>
striction base, s%YHeading"/>

lype>

</

</xs:a
<xs:re
</xs:simpleT

icleStatus <ASN>

Used By: This entry
<XML>. In addition,

7.103 Data Element:

is used directly by one other data structure in this standard, a DF called DF_Veh
this item (may be used by data structures in other ITS standards.

DE-ObstacleDistance

Use: This data elententdraws from the outputof @ forward sensing SyStem to report the presence of an obstacle and its
measured distance from the vehicle detecting and reporting the obstacle. This information can be used by road
authorities to investigate and remove the obstacle, as well as by other vehicles in advising drivers or on-board systems of
the obstacle location. Distance is expressed in meters.

ASN.1 Representation:
ObstacleDistance

-— LSB units of meters

INTEGER (0..32767)

XML Representation:
<xs:simpleType name="ObstacleDistance" >

<xs:annotation>

<xs:documentation>
LSB units of meters

</xs:documentation>

</xs:annotation>

<xs:restriction base="xs:unsignedShort">
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<xs

:maxInclusive value="32767"/>

</xs:restriction>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <AsN>

<XML>. In addition,

7.104 Data Element:

Use: A 10-bit delta offset in X, Y or Z direction from the last point.

this item may be used by data structures in other ITS standards.

DE_Offset B10

are 10cm, not 1cm. The offset is positive to the East (X) and to the North (Y) directions.

ASN.1 Representation:

Offset-B10

Used By: This entry
name, ASN.1, and X

DF 1

INTEGER (-512..511)

is directly used by the following 2 other data structures in this standard (record t
ML name (if present) of each):
F Node XY 20b

<ASN> <>, and

DF 1

F NodeAttributeSet <ASN> <>,

In addition, this item
7.105 Data Element:

Use: An 11-bit delts
directions.

ASN.1 Representat
Offset-B1l1l

Used By: This entry
<>. In addition, this|

7.106 Data Element:

Use: A 12-bit delta
(Y) directions.

ASN.1 Representat
Offset-B12

may be used by data structures in other ITS standards-
DE_Offset B11

offset in X or Y direction from the last point. The offset is positive to the East (X)

on:

INTEGER (-1024..1023)

is used directly by one other@ata structure in this standard, a DF called DF_Nod

Note that when used for delta Elevation (Z), the units

pe, descriptive

and to the North (YY)

e XY 22b <ASN>

item may be used by data structures in other ITS standards.
DE_Offset B12

offset in X, Y ar Zdirection from the last point. The offset is positive to the East

on:

INTEGER (-2048..2047)

I Y Heaal
LLAviv]

(X) and to the North

e XY 24b <ASN>

Used By: This entry
<>. In addition, this

7.107 Data Element:

H PP H el | o aat + ey + o + pu | <l
1o UoSTU UINTTULUYy Uy UTICT ULICT Udld ostrutiarc i uno oarivuary, a4 Uit va

item may be used by data structures in other ITS standards.

DE_Offset B13

Use: A 13-bit delta offset in X or Y direction from the last point. The offset is positive to the East (X) and to the North (Y)

directions.

ASN.1 Representation:

Offset-B13

INTEGER

(-4096..4095)

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Node XY 26b <ASN>

<>. In addition, this

item may be used by data structures in other ITS standards.
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7.108 Data Element:

DE_Offset B14

Use: A 14-bit delta offset in X or Y direction from the last point. The offset is positive to the East (X) and to the North (Y)

directions.

ASN.1 Representation:

Offset-B14

INTEGER (-8192..8191)

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Node XY 28b <aAsN>

<>. In addition, this

7.109 Data Element:

item may be used by data structures in other ITS standards.

DE_Offset_B16

Use: A 16-bit delta
(Y) directions.

ASN.1 Representatj

Offset-Bl6

Used By: This entry
<>. In addition, this

7.110 Data Element:

Use: A stream of oqg

ASN.1 Representatj
PayloadData |::

XML Representation:

<xs:complexT
<xs:simpl
<xs:ex

<xs

<

<

</x

</xs:e
</xs:simp
</xs:complex

offset in X, Y or Z direction from the last point. The offset is positive to the East

on:

INTEGER (-32768..32767)

is used directly by one other data structure in this standard, a,DFE called DF_Nod

(X) and to the North

e XY 32b <ASN>

item may be used by data structures in other ITS standards:
DE_PayloadData
tets to be exchanged.

on:

OCTET STRING (SIZE(1..2048))

ype name="PayloadData" >

cContent>

tension base="PayloadDdata-string" >

rattribute name="EncodingType" use="required">

xS :simpleType>
<xs:restrictien\‘base="xs:NMTOKEN">

<xs:enumetation value="base64Binary"/>

</xs:restriction>

xs:simpleType>

s:attribate>

ktensien>

leCofitent>

' ype>

<xs:simpleTy

pe_name="PayloadData-string">

<xXs:restr

iction base="xs:base6t4Binary">

<xs:minLength value="2"/>
<xs:maxLength value="2731"/>
</xs:restriction>
</xs:simpleType >

7.111 Data Element:

DE_Payload

Use: A data element to convey bulk information as a stream of bytes.

ASN.1 Representation:

Payload ::

OCTET STRING

(SIZE(1..64))
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XML Representation:
<xs:complexType name="Payload" >
<xs:simpleContent>
<xs:extension base="Payload-string" >

<xS:

attribute name="EncodingType" use="required">

<xs:simpleType>

<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>

</xs:simpleType>
</xs:attribute>
</xs:extension>

4

yal

</xs:simpg
fype>

pbe name="Payload-string">
iction base="xs:base64Binary">
hLength value="2"/>

xLength value="86"/>

riction>

ype >

</xs:complex
<xs:simpleTy
<xXs:restr
<xs:mi
<xs:ma
</xs:rest
</xs:simpleT

7.112 Data Element:

Use: The PedestjanBicycleDetect data concept is used to provide/an indication of detecting
Bicyclists in the crosping lane.
ASN.1 Representatjon:

PedestrianBigycleDetect = BOOLEAN --

Used By: This entry
DF_ConnectionMan

o o
TCCITC

DE_PedestrianBicycleDetect

-- true if ANY Pedestrians® or Bicyclists are
-- detected crossing the“target lane or lanes

is used directly by one other data“structure in this standard, a DF called
buverAssist <ASN> <>. In:addition, this item may be used by data structures in

standards.
7.113 Data Element:

Use: This DE is us
entries such as the
measure and/or cald
with information on t
guaranteed maximu
to detect a fault, the

DE_PositionConfidence

ed to provide the.confidence interval of the 95% confidence level for the curren
DE_Position-entries, taking into account the current calibration and precision of t
ulate the(value. It is used in the horizontal plane. This data element is only tg
he limjtations of the sensing system; not to support any type of automatic error co
m errof/ This data element should not be used for fault detection or diagnosis, b

Pedestrians and/or

other ITS

tly reported value of
e sensor(s) used to

provide the listener
Frection or to imply a
Ut if a vehicle is able

confidence interval should be increased accordingly.

The frame of references and axis of rotation used shall be in accordance with that defined in SAE J670, Issued 1976-07
and its successors. Note the definitions provided in Figure 1 (Tire Axis System) and Figure 2 (Directional Control Axis

Systems).
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ASN.1 Representation:
PositionConfidence

ENUMERATED {

unavailable (0), -- B'0000 Not Equipped or unavailable
a500m (1), -- B'0001 500m or about 5 * 10 ~ -3 decimal degrees
a200m (2), -- B'0010 200m or about 2 * 10 ~ -3 decimal degrees
alOOm (3), -—— B'0011 100m or about 1 * 10 ~ -3 decimal degrees
a50m (4), -- B'0100 50m or about 5 * 10 ~ -4 decimal degrees
az20m (5), -- B'0101 20m or about 2 * 10 * -4 decimal degrees
alOm (6), -- B'0110 10m or about 1 * 10 * -4 decimal degrees
abm (7), -- B'0111 b5m or about 5 * 10 * -5 decimal degrees
azm (8), -— B'1000 2m or about 2 * 10 ~ -5 decimal degrees
alm (9), -- B'1001 1m or about 1 * 10 "~ -5 decimal degrees
ab0cm (1P B304 0—0-50m—er—akount—t——0——Ft—cdecimat—degrees
a20cm (1), -- B'1011 0.20m or about 2 * 10 ~ -6 decimal degrees
alOcm (1R), -- B'1100 0.10m or about 1 * 10 ~ -6 decimal degre€s
abcm (1B), -- B'1101 0.05m or about 5 * 10 ~ -7 decimal degzrees
azcm (1¥), -- B'1110 0.02m or about 2 * 10 ~ -7 decimal degrees
alcm (1) -- B'1111 0.01lm or about 1 * 10 ~ -7 decimal (degrees
}
-- Encoded as a 4 bit value
XML Representation:
<xs:simpleType name="PositionConfidence" >
<xs:anpotation>
<xs|:appinfo>
inavailable (0) -- B&apos;0000 NotxEquipped or unavailable
5500m (1) -- B&apos;0001 500m orlabout 5 * 10 ~ -3 decimall degrees
5200m (2) -- B&apos;0010 200m *or about 2 * 10 ~ -3 decimall degrees
5100m (3) -- B&apos; 0011 100m8*or about 1 * 10 ~ -3 decimall degrees
550m (4) -- B&apos; 0100 50m or about 5 * 10 © -4 decimal |[degrees
p20m (5) —-- B&apos;0101 20m or about 2 * 10 ~ -4 decimal |degrees
p10m (6) —-- B&apos;0110, 1L0m or about 1 * 10 * -4 decimal |degrees
b5m (7) -- Bé&apos;0111c,»Om or about 5 * 10 ~ -5 decimal degrees
b2m (8) -- B&apos;1000° 2m or about 2 * 10 ~ -5 decimal degrees
blm (9) -- B&apos;1001 1m or about 1 * 10 *~ -5 decimal degrees
550cm (10) -- B&apos;1010 0.50m or about 5 * 10 ©~ -6 decimdgl degrees
820cm (11) --_B&apos;1011 0.20m or about 2 * 10 ~ -6 decimgl degrees
b10cm (12) —-~_B&apos;1100 0.10m or about 1 * 10 ~ -6 decimgl degrees
b5cm (13) «3VBé&apos;1101  0.05m or about 5 * 10 © -7 decimal] degrees
b2cm (14)8=- B&apos;1110 0.02m or about 2 * 10 ~ -7 decimal] degrees
blcm (18) -- B&apos;1111 0.01lm or about 1 * 10 ~ -7 decimal] degrees
</xf:appinfo>
<xs|:ddpumentation>
Fncoded as a 4 bit value

</xs:documentation>
</xs:annotation>
<xs:union>
<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="15"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">

<xs:enumeration value="unavailable"/>
<xXs:enumeration value="a500m"/>
<xs:enumeration value="a200m"/>
<xs:enumeration value="alO0m"/>
<xs:enumeration value="a50m"/>


https://saenorm.com/api/?name=a9c62f44fd24ea87be722866b4b0cd40

SAE INTERNATIONAL J2735™ SEP2015 Page 226 of 402
<xs:enumeration value="a20m"/>
<xs:enumeration value="alOm"/>
<xs:enumeration value="ab5m"/>
<xs:enumeration value="a2m"/>
<xs:enumeration value="alm"/>
<xXs:enumeration value="a50cm"/>
<xs:enumeration value="a20cm"/>
<xs:enumeration value="alOcm"/>
<xXs:enumeration value="ab5cm"/>
<xXs:enumeration value="alcm"/>
<xXs:enumeration value="alcm"/>

</x
</xXs:u

</xs:restriction>
s:simpleType >

—on

</xs:simpleT
Remarks: Observe
general area of Nort
earth.

7.114 Data Element:

lype>

that the relationships between degrees of latitude or longitude and the. distang
h America. These values will, of course, change with the exact position of the us

DE_PrioritizationResponseStatus

Use: The PrioritizationResponseStatus data concept is used in the PriorjtizationResponse data fi

general status of a p
areas of NTCIP stan

ASN.1 Representat
Prioritizati
unknown
requested
processin
watchOthe

granted

rejected

rior prioritization request. The entry needs further review~by US experts and coo
dards and operational concepts.

jon:
bnResponseStatus
(0),

-—- unknown state
(L),

-- this prioritization(xequest was detected
-- by the traffic caentroller

(2),

-- checking requésit
(request is in queue,
rTraffic (3),

-- can not-give full permission,

-- therefoxre watch for other traffic

(4),

-- iptervention was successful

--_and now prioritization is active

Q)

7= the prioritization or preemption request was

ENUMERATED .{

g

others requests are prior)

es given are for the
er on the face of the

ame to indicate the
dination with certain

maxPresen

}

-— rejected by the traffic controller

ce (6)

-- request has exceeded maxPresence time

Used By: This entry is used directly by one other data structure in this standard, a DF called

DF_PrioritizationResponse EU <ASN> <>.

7.115 Data Element:

DE_Priority

In addition, this item may be used by data structures in other ITS standards.

Use: A priority for the alert message, giving urgency of this message. A relative degree of merit compared with other
similar messages for this type (not other message being sent by the device, nor a priority of display urgency at the

receiver).
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At this time, the lower five bits are reserved and shall be set to zero. This effectively reduces the number of priority levels
to eight. The value of all zeros shall be used for "routine” messages such as roadside signage where not displaying the
message to the driver is of only modest impact. The value 111xxxxx shall be the highest level of priority and shall be
consider the most important level. When choices of display order or transmission order are considered, messages with
this level of priority shall be given precedence. The remaining 6 levels shall be used as determined by local conventions.

ASN.1 Representation:
Priority ::= OCTET STRING (SIZE(1l))
-— Follow definition notes on setting these bits

XML Representation:
<xs:complexType name="Priority" >
<xs:simplEContent
<xs:anpotation>
<xs|:documentation>
Follow definition notes on setting these bits
</xJs:documentation>
</xs:apnotation>
<xs:exftension base="Priority-string" >
<xs|:attribute name="EncodingType" use="required">
<ks:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary™/>
</xs:restriction>
< xs:simpleType>
</xps:attribute>
</xs:ektension>
</xs:simplleContent>
</xs:complex[Type>
<xs:simpleType name="Priority-string">
<xs:restrfiction base="xs:base64Binaxy">
<xs:lepgth value="2"/>
</xs:restfiction>
</xs:simpleType >

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG [RoadSideAlert
(RSA) <asN> <xMmill>. In addition, this.item may be used by data structures in other ITS standards.

Remarks: Note that a well chosenroadway with a set of priority schemes chosen to be very well mapaged can be thrown
into chaos when an|incident gvent occurs in it and when emergency response equipment enters the transmission zone
during the response|to the event. Local agreements on practices, including roadside unit (RSU) placement, will be needed
to insure correct opdration

7.116 Data ElementBE—LRrobeSegmentNumber

Use: The PSN enables users to identify vehicle trajectory for a limited amount of time or over a limited distance. It is
randomly generated by a vehicle every 120 seconds or 1km, whichever comes last. The interval between PSN changes
is a random number of seconds between 0 and 10s or a random distance between 0 and 200m, whichever comes last.
When sending messages containing a PSN, each message must contain a single PSN.

For Example when using the PSN in a Probe Data snapshot, all snapshots contained within a single message must
contain the same PSN. All remaining Snapshots with a PSN that has already been sent to an RSU will be purged when
the RSU communication link is broken. Event based Snapshots will not contain a PSN.
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ASN.1 Representation:

ProbeSegmentNumber

INTEGER (0..32767)

-- value determined by local device

-- as per

standard

XML Representation:
<xs:simpleType name="ProbeSegmentNumber" >
<xs:annotation>

<xs

:documentation>

value determined by local device
as per standard
</xs:documentation>

</xs:a
<xs:re

<xs

</xXs:r
</xs:simpleT

Used By: This entry
(PVD) <ASN> <XMI

7.117 Data Element;
Use: A general sen

The "Rain Sensor" R
the area the vehicle
element ranges fron
This information cou
could provide Traffic

ASN.1 Representatj

RainSensor
none
lightMi
heavyMi
lightRa
rain
moderat|
heavyRa
heavyDo
}

11O Il.d Lj.Ull

striction base="xs:unsignedShort">
:maxInclusive value="32767"/>
estriction>

ype>

is used directly by one other data structure in this standard, a MSG called MSG

ProbeVehicleData

>, In addition, this item may be used by data structures in other ITS standards.

DE_RainSensor
sor of rain intensity which requires further interpretatian by the OEM for precise sd

robe Data Element is intended to inform Probe ‘Data Users as to how hard it wg
was traveling at the time the Probe Data snapshot was taken. The value of th
0-7, with 0 indicating "No Rain/Snow", 1\indicating "Light Mist", and 7 indicating
Id be sent to vehicles approaching thezarea to warn drives of raining/snowing ¢
Operation Centers with locations mest'likely in need of a snowplow.

on:

ENUMERATE

~ 0~

St
St
inOrDrizzle

~

~

~

cRain
in
Ivnpou®r

~ ~

—~ e~ s~ —~ — O
Jo oW - o
AL — =

mantic meaning.

s raining/snowing in
e Rain Sensor data
"Heavy Downpour".
pnditions ahead or it

XML Representati
<xs:simpleTy
<xs:an

<xs

</x
</xs:a
<xs:un
<xs

pe name="RainSensor" >

notation>
:appinfo>

none (0)
lightMist (1)
heavyMist (2)
lightRainOrDrizzle (3)
rain (4)
moderateRain (5)
heavyRain (6)
heavyDownpour (7)
s:appinfo>
nnotation>

ion>

:simpleType>
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<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="7"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">

</x
</xs:u
</xs:simpleT

Used By: This entry
<XML>. In addition,

Remarks: It is rec
ranges correspondir
Fall) to 250 Ohms (N

<xs:enumeration value="none"/>
<xs:enumeration value="lightMist"/>
<xs:enumeration value="heavyMist"/>
<xs:enumeration value="lightRainOrDrizzle"/>
<xs:enumeration value="rain"/>
<xs:enumeration value="moderateRain"/>

o e ot a4 on lae="1% sz zR o m

SeRumeration—ratd heasrrRaith
<xs:enumeration value="heavyDownpour"/>

hion>
ype>

# 0=250 to 1749 Ohins

# 1=1750 to 3249 O

#2=3250 to 4749 O

# 3=4750 to 6249 O

#4=6250 to 7749 O

# 5=7750 to 9249 O

#6=9250 to 10749 (

# 7= 10501 to 12000

7.118 Data Element:

Nms

ms

Nms

Nms

Nms

Dhms

Ohms

/xs:restriction>
s:simpleType >

DE)'Requesteditem

is used directly by one other data structure in this standard, a‘DF called DF_VehicleStatus <AsSN>
this item may be used by data structures in other ITS standards.

bmmended that Automotive Manufacturers divide the/range of their Rain Sensgrs into 8 resistance
g to the above scale. For Example: a sensor that has a resistance range from 1
o Rain Fall) will have the following resistance value‘ranges:

PK Ohms (Max Rain

Use:

The Requested ltem data element is used to specify what item (or items) is being requested in a

CommonSafetyRequest message sent to other vehicles. The requested item may be broadcast by other vehicles in the
Part 1l content of the BSM or the a /a carte message that they transmit.

ASN.1 Representation:
RequestedItem ::= ENUMERATED ({

reserved (0),

itemA (1),
-— consisting of 2 elements:
-- lights ExteriorLights
-- lightBar LightbarInUse

itemB (2),
-- consisting of:
-- wipers a SEQUENCE
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itemC

(3),
-- consisting of:
-- brakeStatus BrakeSystemStatus

(4),
-—- consisting of 2 elements:
-—- brakePressure BrakeAppliedPressure

-- roadFriction CoefficientOfFriction
(5),

-—- consisting of 4 elements:

-—- sunData SunSensor

-— rpEnbats BadpSensor

-- afirTemp AmbientAirTemperature

-— afirPres AmbientAirPressure
(6),

-- cpnsisting of:

|
|
0

teering a SEQUENCE

(7),
bnsisting of:
ccelSets a SEQUENCE

[
[
QO

(8),
bnsisting of:
bject a SEQUENCE

[N
[N
o _Q

(9),
-—- cpnsisting of:
-- fjllPos FullPositionVector
(10),
-- cpnsisting of:
-- ppsition2D BPosition2D
(11),
-- cpnsisting «f%
-- ppsition3Bb Position3D
L2),
-- cpnsisting of 2 elements:
-- speedHeadC SpeedandHeadingConfidence
—-- speedC SpeedContidence
(13),

-- consisting of:
-— vehicleData a SEQUENCE

(14),
-- consisting of:
-- vehiclelIdent VehicleIdent

(15),
-- consisting of:
-—- weatherReport a SEQUENCE

(16),
-- consisting of:
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-— breadcrumbs VehicleMotionTrail
itemQ (17),

-—- consisting of:

-— gpsStatus GPSstatus

. -— % LOCAL_CONTENT OPTIONAL,
}
-- values to 127 reserved for std use

-- values 128 to 255 reserved for local use

XML Representation:
<xs:simpleType name="RequestedItem" >

<XS:anpetation
<xs|:appinfo>

reserved (0)
itemA (1) -- consisting of 2 elements:
-— lights ExteriorLights
-- lightBar LightbarInUse
itemB (2) -- consisting of:
-- wipers a SEQUENCE
itemC (3) -- consisting of:
-- brakeStatus BrakeSystemStatus
itemD (4) -- consisting of 2 elements:
-- brakePressure BrakeAppliedPressure
-— roadFriction CoefficientOfFriction
itemE (5) -- consisting of 4 elemenfts:
—-—- sunData SunSensor
-- rainData RainSensor
-- airTemp AmbientAixTemperature
-—- airPres AmbientAd¥Pressure
itemF (6) —-- consisting of:
-- steering a SEQUENCE
itemG (7) —-- consisting, of:
—-— accelSets a SEQVENCE
itemH (8) -- consisting of:
—-— object a SEQUENCE
itemI (9) -- consisting of:
-- fullPos FullPositionVector
itemJ (10)e=% consisting of:
-- positien2D Position2D
itemK 1V) -- consisting of:
-— position3D Position3D
iteml” (12) —-- consisting of 2 elements:
~5'speedHeadC SpeedandHeadingConfidence
—-— speedC SpeedConfildence
itemM (13) -- consisting of:
—-- vehicleData a SEQUENCE
itemN (14) -- consisting of:
-- vehiclelIdent VehicleIdent
itemO (15) -- consisting of:
-- weatherReport a SEQUENCE
itemP (16) -- consisting of:
-- breadcrumbs VehicleMotionTrail
itemQ (17) -- consisting of:
-- gpsStatus GPSstatus

</xs:appinfo>
<xs:documentation>
values to 127 reserved for std use
values 128 to 255 reserved for local use
</xs:documentation>
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</xs:annotation>
<xs:union>

<xs:simpleType>
<xs:restriction base="xs:unsignedInt">

<xs:minInclusive value="0"/>
<xs:maxInclusive value="17"/>

</xs:restriction>

</xs:simpleType>
<xs:simpleType>

<xs:restriction base="xs:string">

</x
<xXSs

</x
</xs:u
</xs:simpleT

Used By: This entry
MSG_ CommonSafe

<xXs:enumeration value="reserved"/>
<xs:enumeration value="itemA"/>
<xs:enumeration value="itemB"/>
P P S N TP [T PRg | I S al |
<xXs:enumeration value="itemD"/>
<xXs:enumeration value="itemE"/>
<xs:enumeration value="itemF"/>
<xs:enumeration value="itemG"/>
<xs:enumeration value="itemH"/>
<xs:enumeration value="itemI"/>
<xs:enumeration value="itemJ"/>
<xs:enumeration value="itemK"/>
<xs:enumeration value="itemL"/>
<xXs:enumeration value="itemM"/>
<xXs:enumeration value="itemN"/>
<xs:enumeration value="itemO"/>
<xs:enumeration value="itemP"/>
<xs:enumeration value="itemQ"/>

/xs:restriction>

5:simpleType >

:simpleType>

xs:restriction base="local:iRequestedItem" />
S:simpleType>

hion>

ype>

is used directly by ong‘other data structure in this standard, a MSG called
yRequest (CSR) <{ABN> <XML>.

standards.
7.119 Data Element:

Use: The response
emergency and non;

DE_RespanseType

type vhich this vehicle is engaged in at the time an alerting message is being se
emergency are defined; however other types of operational modes are expected

In addition, this item may be used by data striictures in other ITS

nt. At this time only
fo be added.

The type of response which a public safety, or other type of vehicle, is engaged in when transmitting emergency alerts.
Intended to be used as part of the DSRC safety message for public safety vehicles operating in the area.

ASN.1 Representat

ion:

ResponseType ::= ENUMERATED ({
notInUseOrNotEquipped (0),
emergency (1),
nonEmergency (2),
pursuit (3)

-- all others Future Use

}
-- values
-- values

to 127 reserved for std use
128 to 255 reserved for local use
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XML Representatio

n:

<xs:simpleType name="ResponseType" >

<xs:an
<xSs

pursuit

</x
<xXSs

notation>

rappinfo>
notInUseOrNotEquipped
emergency (1)
nonkEmergency
(3)
s:appinfo>
:documentation>

(0)

(2)
--— all others Future Use

values to 127 reserved for std use
values 128 to 255 reserved for local use

</x

</XS:aps

s:documentation>

ot ot 2 o
S

<xXs:un
<Xs

</x
<xs

</x
</xs:u
</xs:simpleT

Used By: This entry
MSG EmergencyVe

i on>

:simpleType>

xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="3"/>

/xs:restriction>

s:simpleType>

:simpleType>

xs:restriction base="xs:string">
<xs:enumeration value="notInUseOrNotEeguipped"/>
<xs:enumeration value="emergency"/>
<xs:enumeration value="nonEmergenci'/>
<xs:enumeration value="pursuit"/&

/xs:restriction>

S:simpleType >

hion>

ype>

is used directly by one other data“structure in this standard, a MSG called
hicleAlert (EVA) <ASN> <xME>. In addition, this item may be used by data stru

standards.

Remarks: There ar
of different agency
within a single servi
here is what action t
of the "mandatory”
likely added in futurg

7.120 Data Element:

e remaining issues with“this data element, and changes may occur after serious
ypes. For example, codes (such as NEMSIS codes) are not really uniform ar
Ce); the urgency ‘of a "code 3" run is different in different parts of the world. T
ne receiving driver is supposed to do (nothing, follow flagman, be alert, pull over,
TIS advice.€odes like this. For some applications, some slow speed maneuvs
editions\(moving a fire truck or tow truck around an incident scene, for example)

DE\(RestrictionAppliesTo

ctures in other ITS

review by a number
d understood (even
ne common element
btc.). See also some
ring type codes are

Use: The Restrictio

APPHesSTO data element proviaes a snort st Or comimon venicie types wnichn m

y have one or more

special movements at an intersection. In general these movements are not visible to other traffic with signal heads, but
the SPAT data reflects the state of the movement. Various restricted movements at an intersection can be expressed
using this element to indicate where the movement applies.

ASN.1 Representat

RestrictionAppliesTo

ion:

ENUMERATED {

none, -- applies to nothing
equippedTransit, -- buses etc.
equippedTaxis,

equippedOther, —-— other vehicle types with

emissionCompliant,

necessary signal phase state
reception equipment

regional variants with more
definitive items also exist

equippedBicycle,
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weightCompliant,
heightCompliant,

-— Items

pedestri

dealing with traveler needs

(presumed to be suitably equipped)

ans,

slowMovingPersons,

wheelcha
visualDi
audioDis

irUsers,
sabilities,

abilities, -- hearing

otherUnknownDisabilities,

}

Used By: This entry

DL 1

<ASN> <>. In addi

7.121 Data Element:

Use: The DE_RestfictionClass data concept defines an intersection unique value to conyey data ab

The mapping used

found there are use
movement restrictio
vehicles, special vel
extends to all users.

ASN.1 Representat
RestrictionC

H A-clie dho b o thar daota ot ot e Lo tandard ol
IS OSTU U CUy Uy UNMC UTNCT Udta St attarcTT oS Starnuara;, a oT - odnc

trictionUserType

ion, this item may be used by data structures in other ITS standards.

DE_RestrictionClassID

aries with each intersections and is defined in the map message-if needed. Th
d to determine when a given class is meant. The typical use of this element
ns or rights (in both the MAP and SPAT messages) to special classes of user
icles etc.). There is the general presumption that in the/absence of this data, an

on:
lassID ::= INTEGER (0..255)

-—- An in

-- the vallue used varies with each intersection's
-- needs fand is defined in the map to .the assigned

-- class

Used By: This entry
name, ASN.1, and X

x value to identify data about .classes of users

of supported users.

is directly used by the following.3 other data structures in this standard (record t
ML name (if present) of each);

DF DF AdvisorySpeed <ASN> <>, and
DF IDF _Connection <ASN> <>, and
DF DF RestrictionClassAssignment <ASN> <>,

In addition, this item

may be used by data structures in other ITS standards.

but classes of users.
e defined mappings
is to map additional
5 (trucks, high sided
y allowed movement

pe, descriptive

7.122 Data Element:

DE 'RoadRegulatorID

Use:

The RoadRegulatorID is a 16-bit globally unique identifier assigned to an entity responsible for assigning

Intersection IDs in the region over which it has such authority. The value zero shall be used for testing, and should only
be used in the absence of a suitable assignment. A single entity which assigns intersection IDs may be assigned several

RoadRegulatorlDs.

ASN.1 Representation:

RoadRegulatorID ::

INTEGER (0..65535)

-- The value zero shall be used for testing only
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Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF IntersectionReferencelD CHANGED <ASN> <>, and

DF DF RoadSegmentReferencelD <ASN> <>,

In addition, this item may be used by data structures in other ITS standards.
7.123 Data Element: DE_RoadSegmentID

Use: The RoadSegmentlD is used to uniquely define an section of roadway within a country or region in a 16-bit field.
Assignment rules foll this value are established elsewhere and may use regional assignment schemag that vary.

ASN.1 Representatjon:
RoadSegmentIp ::= INTEGER (0..65535)
-- The vallues zero to 255 shall be used for testing only
-- Note :Fat the value assign to an RoadSegment will be
-- unique| within a given regional ID only during its use

Used By: This entry is used directly by one other data structure in this standard;)a DF called
DF_RoadSegmentRgeferencelD <ASN> <>. In addition, this item may be uséd by data structures in pther ITS standards.

7.124 Data Element] DE_RoadwayCrownAngle

Use: The RoadwayCrownAngle data concept relates the gross tangential angle of the roadway sufface with respect to
the local vertical axi$ and is measured at the indicated part of the'lane. This measurement is typically made at the crown
(centerline) or at an pdge of the lane path. Its typical use is to‘relate data used in speed warning and|traction calculations
for the lane segmen{ or roadway segment it is found in.

ASN.1 Representatjon:
RoadwayCrownpngle ::= INTEGER (-128..127)
-- In LSB units of 0.3 degreges' of angle
-—- over B range of -38.1 to ¥ 38.1 degrees
-— The vplue -128 shall«bée used for unknown
-— The vplue zero shalll be used for angles
-— which| are between'=0.15 and +0.15

Used By: This entry is used difeCtly by one other data structure in this standard, a DF called DF_LangDataAttribute
<ASN> <>. In addifion, this\item may be used by data structures in other ITS standards.

7.125 Data Element] DEVRTCM_ID

Use: The RTCM-MsgType provides the 12 bit value defined in the RTCM standards for each message. In this standard
this is rounded to 16 bits (2 bytes) and the upper four bits are defined as zero when one of the RTCM messages are used.
Any bit being set to one in this range would indicate a locally defined (non national standard) meaning. Note that the
RTCM message standard itself defines some private proprietary message types (in the range 4001 to 4095 in the 12 bit
system) and these are also supported. Refer to the the RTCM for the latest list of these assignments and uses.

ASN.1 Representation:
RTCM-ID ::= INTEGER (0..32767)
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XML Representatio

n:

<xs:simpleType name="RTCM-ID" >
<xs:restriction base="xs:unsignedShort">

<xSs

:maxInclusive value="32767"/>

</xs:restriction>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DE_RTCMmsg <ASN>

<XML>. In addition, this item may be used by data structures in other ITS standards.

7.126 Data Element:

DE_RTCM_Payload

Use: The RTCM_Payload element contains the stream of bytes in the actual RTCM message that is

ASN.1 Representatj

RTCM-Payload

XML Representation:

<xs:complexT
<xs:simpl
<xs:ex

<xs

<

<

</x

</xs:e
</xs:simp
</xs:complex
<xs:simpleTy
<xXs:restr
<xs:mi
<XS:ma
</xXs:rest
</xs:simpleT

on:
::= OCTET STRING (SIZE(1..1023))

ype name="RTCM-Payload" >

cContent>

tension base="RTCM-Payload-string" >

rattribute name="EncodingType" use="requited">

xS :simpleType>

<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>

</xs:restriction>

xs:simpleType>

s:attribute>

ktension>

leContent>

Cype>

pe name="RTCM-Payload-string">

iction base="xs:baseb4dBinary">

hLength value="2"/>

kLength value="1364"/>

riction>

ype >

being sent.

Used By: This entry is used diregtly by one other data structure in this standard, a DF called DF_RTCMmsg <ASN>
<XML>. In addition,|this item(may be used by data structures in other ITS standards.

7.127 Data Element] DE-RTCM_Revision

Use: The specific revision of the RTCM Standard which IS being used. This Is needed to know precisely the mapping of
the messages types to their definitions, as well as some minor transport layer ordering details when received in the mobile
unit.

ASN.1 Representation:
RTCM-Revision ::= ENUMERATED ({
unknown
reserved
rtcmCMR
rtcmCMR-Plus

rtcmSAPOS
rtcmSAPOS-Adv
rtcmRTCA
rtcmRAW
rtcmRINEX
rtcmSP3

= o
~

~ N 0~

~

~ 0~

~

O O J o U WIN
~

~
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rtcmBINEX (1
rtcmRev2-x (19), —-- Used when specific rev is not known
rtcmRev2-0 (2
rtcmRev2-1 (2
rtcmRev2-3 (2
rtcmRev3-0 (3
rtcmRev3-1 (31), -- Std 10403.1
-- # LOCAL_CONTENT

, —— Std 10402.3

}
-— values to 127 reserved for std use
-— values 128 to 255 reserved for local use

XML Representation:
<xs:simpleTy frafre=L1RECM—TRevi+s+ort
<xs:anpotation>
<xs|:appinfo>
inknown (0)
reserved (1)
rtcmCMR (2)
rtcmCMR Plus (3)
rtcmSAPOS (4)
rtcmSAPOS Adv (5)
rtcmRTCA (6)
rtcmRAW (7)
rtcmRINEX (8)
rtcmSP3 (9)
rtcmBINEX
rtcmRev2
rtcmRev2
rtcmRev2
rtcmRev2
rtcmRev3
rtcmRev3
</xls:appinfo>
<xs|:documentation>
fvalues to 127 reserved for std use
values 128 to 2%5N\reserved for local use
</xp :documentatioh>
</xs:apnotation>
<xs:unfion>
<xs|:simpleType>
xs:restriction base="xs:unsignedInt">
<xsuminInclusive value="0"/>
<x$:maxInclusive value="31"/>
/Rs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="unknown"/>
<xs:enumeration value="reserved"/>
<xs:enumeration value="rtcmCMR"/>
<xs:enumeration value="rtcmCMR Plus"/>
<xs:enumeration value="rtcmSAPOS"/>
<xs:enumeration value="rtcmSAPOS Adv"/>
<xs:enumeration value="rtcmRTCA"/>
<xs:enumeration value="rtcmRAW"/>
<xs:enumeration value="rtcmRINEX"/>
<xs:enumeration value="rtcmSP3"/>
<xs:enumeration value="rtcmBINEX"/>
<xs:enumeration value="rtcmRev2 x"/>
<xs:enumeration value="rtcmRev2 0"/>

—-—- Used when specifiic rev is not known

-- Std 10402.83

H O WwkRF ONX

(10)
(19)
(20)
(21)
(23)
(30)
(31) -- Std 10403.1
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<xs:enumeration value="rtcmRev2 1"/>
<xs:enumeration value="rtcmRev2 3"/>
<xs:enumeration value="rtcmRev3 0"/>
<xs:enumeration value="rtcmRev3 1"/>

</xs:restriction>

</x
<XSs

s:simpleType >
:simpleType>

<xs:restriction base="local:RTCM-Revision" />

</x

s:simpleType>

</xs:union>
</xs:simpleType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive

name, ASN.1, and X
DF [

MSG i

AL Li£ FAY £ L)
(VI T1AartTic \II pIUOUIIl) Ul Cabll}-

F_RTCMmsg <ASN> <XML>, and
1ISG_RTCM Corrections (RTCM) <ASN> <XML>.

In addition, this item

Remarks: In order

enumerated list of protocol types provides for all the common types outlined in RTCM Standard 1041

anticipated that revis
7.128 Data Element;

Use: A 12-bit signg
value zero is taken t
from the initial value
largest valid scale V|
Hence the smallest

ASN.1 Representat
Scale-Bl2

Used By: This entry
CHANGED <ASN>

7.129 Data Element:

Use: The DE_Segn
may be enabled or ¢

may be used by data structures in other ITS standards.
to fully support the use of networked transport of RTCM corrections (so-called
ions 3.x and 2.3 will predominate in practice.
DE_Scale B12

d scaling factor supporting scales from zetg (which is not used) to >200%. Int
b represent a value of one (scale 1:1) and, values above and below this add or re
of 100%. Hence, a value of 2047 adds’102.35% to 100% resulting in a scale of
alue). Negative values which would-result in an effective final value below zer:
alid value allowed is -2000 and the-remaining negative values are reserved for fu

on:
INTEGER

(-2048..2047) -- in steps of 0.05 percent

is used directly by’one other data structure in this standard, a DF called DF_Cor

Ntrip systems), the
.0, Appendix B. ltis

his data concept the
move exactly 0.05%
P02.35% exactly (the
D are not supported.
ture definition.

hputedLane

<>. In addition,(this item may be used by data structures in other ITS standards

DE_SegmeéntAttribute

hent Attribute data concept is an enumerated list of attributes about the current

one or more of the

traight lines formed between each set of node points. It is common for a segme

isabled to indicate the presence or absence of the selected attribute on the seg:ln

lane segment which
ent. A segmentis
t attributer to persist

for more then one set of node points if there is any curvature in the lane itself. The described attributes are all binary flags
in that they do not need to convey any additional data. Other attributes allow sending short data values to reflect a
setting which is set and persists in a similar fashion.

ASN.1 Representat

SegmentAttribute

ion:

ENUMERATED {

-- Various values which can be Enabled and Disabled for a lane segement

-- Genera
reserved
doNotBloc

whiteLine

1l Items
14
k , —— segment where a vehicle
-—- may not come to a stop
, —— segment where lane crossing not allowed

such as

the final few meters of a lane
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-- Porous Lane states, merging,

merginglLaneleft
mergingLaneRight

curbOnLeft

turn outs, parking etc.

p indicates porous lanes

, —— indicates presence of curbs

curbOnRight

loadingzoneOnLeft

loading or drop off zones

loadingzoneOnRight ’

turnOutPointOnLeft , —— opening to adjacent street/alley/road
turnOutPointOnRight ,

adjacentPprkingOnLeft , —— side of road parking
adjacentPprkingOnRight ’

-- Bike ILiane Needs

adjacentBfikeLaneOnLeft , —— presence of marked bike lanes
adjacentBfi keLaneOnRight ,
sharedBikgLane , —— right of way is shared with bikes
-- who may occupy entire Llanhe width
bikeBoxIn[Front p
-- Transijt Needs
transitStppOnLeft , —— any form of busitransit loading
-- with pull in-@ut access to lane on lef]t
transitStppOnRight , —— any form of (pus/transit loading
-— with pull xIn-out access to lane on right
transitStppInLane , —— any formvof bus/transit loading
-— in mid\Path of the lane
sharedWithTrackedVehicle , -- lane Is shared with train or trolley
-- notitsed for crossing tracks
-- Pedestirian Support Attributes
safeIslanfd » —— begin/end a safety island in path
lowCurbsPfresent , —— for ADA support
rumbleStrfipPresent , —— for ADA support
audibleSipgnalingPregéent , —— for ADA support
adaptiveTjimingPresegnt , —— for ADA support
rfSignalRequestPresent , —— Supports RF push to walk technologies
partialCufrbIntrusion , —— path is blocked by a median or curb
-- but at least 1 meter remains open for Juse
-- and at-grade passage
-- Lane geometry details (see standard for defined shapes)
taperTolLeft , —— Used to control final path shape
taperToRight , —— Used to control final path shape
taperToCenterLine , —— Used to control final path shape
-- Parking Lane and Curb Attributes
parallelParking , ——
headInParking , —— Parking at an angle with the street
freeParking , —— no restriction on use of parking
timeRestrictionsOnParking , —-- Parking is not permitted at all times
-- typically used when the 'parking' lane

costToPar
midBlockC
unEvenPav

k
urbPresent
ementPresent

becomes a driving lane at times
Used parking has a cost

a protruding curb near lane edge
a disjoint height at lane edge
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}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_SegmentAttributeList
<ASN> <>. In addition, this item may be used by data structures in other ITS standards.

Remarks: A description of how to correctly encode and decode the types of this data element as well as examples of use
may be developed by SAE in another volume.

7.130 Data Element: DE_SignalControlState
Use: The SignalState data element is used to reflect the current general state of the signal system in question. This is

how preemption and priority states are acknowledged, and in this case a single signal system (and intersection) may have
multiple states to rel@te. This dafa elementis typically used as part of the SPAT message.

ASN.1 Representatjon:
SignalControflState ::= OCTET STRING (SIZE (1))
-— With pits set as follows:

-- Bit 7] (MSB) Set if the state is currently active
-- only pne active state can exist at a time, and
-- this ptate should be sent first in any sequences

-- Bits [p~4 The preempt or priority value that is
-- being| described.

-- Bits B~0 the state bits, indicating either a
-- preemption or a priority use as follows:

-- If a preemption: to follow the
-—- preemptState object of NTCIP 1202 “w2.19f
-—- See PreemptState for bit definitions.

-- If a prioirty to follow the
-- tsplnputStatus object utilized in the
-—- NYC ARTC2 traffic controldler
-—- See PriorityState foribit definitions

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_IntefsectionState
CHANGED <asN> |<>. In addition, this item may be used by data structures in other ITS standards

Remarks: Note thaf in usesthis object is enclosed in an outer sequence which identifies if it is describing a preemption or
a priority use.

7.131 Data Element: DE_SiyllaiGluupiD

Use: The SignalGrouplD is an index used to map between the internal state machine of one or more signal controllers (or
other types of traffic flow devices) and a common numbering system that can represent all possible combinations of active
states (movements and phases in US traffic terminology). All possible movement variations are assigned a unique value
within the intersection. Conceptually, the ID represents a means to provide a list of lanes in a set which would otherwise
need to be be enumerated in the message. The values zero and 255 are reserved, so there may up to 254 different
signal group IDs within one single intersection. The value 255 implies to an permissive green movement state and is
used when the "stop line" of a lane object is not signalized.
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ASN.1 Representation:

SignalGroupID ::= INTEGER (0..255)
-— The value 0 shall be used when the ID is
-- not available or not known
-- the value 255 is reserved to indicate a
—-— permanent green movement state
-- therefore a simple 8 phase signal controller
-- device might use 1..9 as its groupIDs

Used By: This entry is directly used by the following 4 other data structures in this standard (record type, descriptive

name, ASN.1, and XML name (if present) of each):

DF pF—_Connection TESN> ,and
DF DF_MovementState <ASN> <>, and
DF DF_PrioritizationResponse EU <ASN> <>, and
DF DF_SignalHeadLocation EU NEW <ASN> <>

In addition, this item
7.132 Data Element;
Use: The SignalRg
priority controller se

depending on the se

A value of B'1111' in
reserved when used

ASN.1 Representatj

SignalReqgSch

may be used by data structures in other ITS standards.

DE_SignalRegScheme

qScheme data element is used in a priority or\preempt request frame to sele
quence is to be activated. The data element has either a priority value or

tting of the MSB and what data frame it is used in.

dicates a request for cabinet flash whef’the data element is used in a preempt.
for a priority request. The value B*Q00' is reserved.

on:
eme @ := OCTET STRING (SIZE (1))

-— Encoded as follows:

-- upper
-- Bit 7

nibble: Preempt #:
(MSB) 1 = Preempt and 0 = Priority

-—- Remaihing 3 bits;:

-- Range| of 0..7. @¥he values of 1..6 represent
-- the rpspectivé{controller preempt or Priority
-- to be| activated. The value of 7 represents a
-- requept fbrva cabinet flash prempt,

-- while| the~value of 0 is reserved.

ct which preempt or
B preemption value,

The value B'0111' is

-- lower nibble: Strategy #:

-- Range is 0..15 and is used to specify a desired
-- strategy (if available).

-—- Currently no strategies are defined and this

-— should be zero.

XML Representation:
<xs:complexType name="SignalRegScheme" >
<xs:simpleContent>
<xs:annotation>
<xs:documentation>

Encoded as follows:
upper nibble: Preempt #:
Bit 7 (MSB) 1 = Preempt and 0 = Priority
Remaining 3 bits:
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</x
</xs:a
<xs:ex

<XSp

A

<

</x

</xs:e
</xs:simp
</xs:complex
<xs:simpleTy]
<xs:restr
<xs:le
</xs:rest
</xs:simpleT

Used By: This entry

name, ASN.1, and XML name (if present) of each):

DF 1

Range of 0..7. The values of 1..6 represent
the respective controller preempt or Priority
to be activated. The value of 7 represents a
request for a cabinet flash prempt,

while the value of 0 is reserved.

lower nibble: Strategy #:

Range is 0..15 and is used to specify a desired
strategy (if available)

Currently no strategies are defined and this
should be zero.

s:documentation>

nnotation>

tension base="SignalRegScheme-string" >

kit Bame="Tnoodd o oM N

13

= =) g

ks :simpleType>

<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>

</xs:restriction>

xs:simpleType>

s:attribute>

ktension>

leContent>

Cype>

pe name="SignalRegScheme-string">

iction base="xs:base64Binary">

hgth value="2"/>

riction>

ype >

is directly used by the following 2 other.data structures in this standard (record t\

F_SignalControlZone <ASN> <XML>, and

DF 1

F SignalRequest <ASN> <XML>.

In addition, this item

Remarks: In use, t

location relative to tHe map layer-information.

7.133 Data Element:

Use: The SignalStgte-data element is used to reflect the current general state of the signal system

may be used by datatstructures in other ITS standards.

he the vehicle must determine which preempt number or priority number to req

DE_SignalState

pe, descriptive

lest by analyzing its

in question. This is

oribveciat ara-aelkonowladand ond o thic oo o clnala cianal oo

how preemption an

i AL H
POty —StatC o arCaCitrowiic Og e CamaT T oS- casCa ShTgre—Sigrar Sy Ste T (a1t

multiple states to relate. This data element is typically used as part of the SPAT message.

ASN.1 Representat
SignalState
-— With

Bit 7
only

ion:
::= OCTET STRING (SIZE (1))
bits set as follows:

(MSB) Set if the state is currently active
one active state can exist at a time, and

this state should be sent first in any sequences

Bits 6~4 The preempt or priority wvalue that is
being described.

Bits 3~0 the state bits, indicating either a
preemption or a priority use as follows:

rsection) may have
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-- If a preemption: to follow the
-- preemptState object of NTCIP 1202 v2.19f
-—- See PreemptState for bit definitions.

-- If a prioirty to follow the

-- tspInputStatus object utilized in the
-—- NYC ASTC2 traffic controller

-- See PriorityState for bit definitions

XML Representation:
<xs:complexType name="SignalState" >
<xs:simpleContent>

<xXs:an
<xs

</x
</xs:a
<xs:ex
<xs

A

<

</

</xs:e
</xs:simp
</xs:complex
<xs:simpleTy
<xXs:restr

:documentation>

With bits set as follows:

Bit 7 (MSB) Set if the state is currently active

bnly one active state can exist at a time, and

this state should be sent first in any sequences

Bits 6~4 The preempt or priority value that is

being described.

Bits 3~0 the state bits, indicating either &

preemption or a priority use as follows:

Tf a preemption: to follow the

preemptState object of NTCIP 1202 v2.19f

See PreemptState for bit definitions:

Tf a prioirty to follow the

tspInputStatus object utilized in (Ehe

NYC ASTC2 traffic controller

See PriorityState for bit defihitions

s :documentation>

hnotation>

tension base="SignalState<sstring" >

rattribute name="EncoddngType" use="required">

xS :simpleType>

<xs:restriction base="xs:NMTOKEN">
<xs:enumeratdon value="base64Binary"/>

</xs:restriction>

xs:simpleType’>

s:attributeX

ktension>

leContent>

ype>

pbe name="SignalState-string">

ieblon base="xs:base64Binary">

<xs:length value="2"/>

</xXs:rest
</xs:simpleT

riction>
ype >

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_SignalStatusMessage (SSM) <ASN> <xML>. In addition, this item may be used by data structures in other ITS
standards.

Remarks: Note that in use this object is enclosed in an outer sequence which identifies if it is describing a preemption or
a priority use.
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7.134 Data Element:

DE_SignPrority

Use: The relative importance of the sign, a scale from zero (least important) to seven (most important).

ASN.1 Representation:

SignPrority

-- 0 as least,

XML Representatio

INTEGER (O..
7 as most

7)

n:

<xs:simpleType name="SignPrority" >
<xs:annotation>

<xs:documentation>
as least, 7 as most
</xp:documentation>

</xs:a
<xXs:re

<xs

</xs:r
</xs:simpleT

Used By: This entry
Message (TIM) <Af

7.135 Data Element:

Use: A data eleme
common sirens as w

Used to reflect any

others about its path.

hnotation>

striction base="xs:unsignedByte">
:maxInclusive value="7"/>
cstriction>

lype>

is used directly by one other data structure in this standard,’a MSG called MSG

Travelerinformation

EN>  <XML>.

DE_SireninUse

ell as backup up beepers and other slow speed maneuvering alerts.

type or style of audio alerting when. @ yvehicle is progressing and transmitting
Intended to be used as part of the-DSRC safety message for public safety veh

ht which is set if any sort of audible alarm is-being emitted from the vehicle. T

In addition, this item may be used by datasstructures in other ITS standards.

his includes various

DSRC messages to
cles operating in the

area.
ASN.1 Representatjon:
SirenInUse :|:= ENUMERATED {
unavailpble (0), —-- NA&t Equipped or unavailable
notInUse (1),
inUse (2),
reservefd (3). W~ for future use

}

XML Representation:
<xs:simpleType mame="SirenInUse" >
<xs:anpbtation>
<XsTappImnto

unavailable (0) -- Not Equipped or unavailable
notInUse (1)

inUse (2)

reserved (3) -- for future use

</xs:appinfo>
</xs:annotation>
<xs:union>
<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="3"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">
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<xs:enumeration value="unavailable"/>
<xs:enumeration value="notInUse"/>
<xs:enumeration value="inUse"/>
<xs:enumeration value="reserved"/>

</xs:restriction>

</x

s:simpleType >

</xs:union>

</xs:simpleT

7.136 Data Element:

ype>

DE_SpeedAdvice

Use: This data element represents the recomended velocity of an object, typically a vehicle speed along a roadway,
expressed in unsigned units of 0.1 meters per second.

ASN.1 Representat
SpeedAdvice

Used By: This entry
<>. In addition, this

Remarks: When th
round to the neares
transmit 134. A simil

7.137 Data Element:

Use: This DE is us|
DE_Speed, taking in

value. This data elgment is only to provide the listener-with information on the limitations of the se

support any type of
used for fault detect
accordingly.

The frame of referen
its successors. Not
Systems).

on:
= INTEGER (0..500) -- Units of 0.1 m/s
The value 500 indicates that

speed is unavailable

is used directly by one other data structure in this standard, a DF called DF_AdV

isorySpeed <ASN>

item may be used by data structures in other ITS standards,

e input speed is provided in miles per hour (MPH), cofvert the input value to
integer unit. For example, 30 MPH = ~48.28 KPH,= 13.41 m/s = 134.1 units
DE_SpeedConfidence

ed to provide the confidence interval of the 95% confidence level for the curren
to account the current calibration and precision of the sensor(s) used to measure

butomatic error correction or to imply a guaranteed maximum error. This data el

on or diagnosis, but if a vehicle-is able to detect a fault, the confidence interval

ces and axis of rotation.used shall be accordance with that defined in SAE J670,
b the definitions proyided in Figure 1 (Tire Axis System) and Figure 2 (Dire

Linits of 0.1 m/s and
bf 0.1 m/s, therefore

ar reverse process is used when the speed is to be displayed to an end user in units of MPH.

tly reported value of
and/or calculate the
nsing system; not to
bment should not be
should be increased

Issued 1976-07 and
ctional Control Axis

ASN.1 Representatjon
SpeedConfidence ::=\ ENUMERATED ({

unavailablle (B)\, " -- B'000 Not Equipped or unavailable

precl00ms (Y, -- B'001 100 meters / sec

preclOms (2), -- B'010 10 meters / sec

precbms (3), —— B'UIL 5 meters Sec

preclms (4), -- B'100 1 meters / sec

precO-1ms (5), -- B'101 0.1 meters / sec

prec0-05ms (6), -—- B'110 0.05 meters / sec

prec0-0lms (7) -- B'111 0.01 meters / sec

}

-- Encoded as a 3 bit value

XML Representation:
<xs:simpleType name="SpeedConfidence" >
<xs:annotation>
<xs:appinfo>

unavailable (0) -- B&apos;000 Not Equipped or unavailable
preclOOms (1) -- B&apos;001 100 meters / sec
preclOms (2) -- B&apos;010 10 meters / sec
precbms (3) -- Bé&apos;011 5 meters / sec
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preclms (4) -- B&apos;100 1 meters / sec

precO 1lms (5) -- B&apos;101 0.1 meters / sec
precO 05ms (6) -- B&apos;110 0.05 meters / sec
precO Olms (7) -- B&apos;111 0.01 meters / sec

</xs:appinfo>
<xs:documentation>
Encoded as a 3 bit value
</xs:documentation>
</xs:annotation>
<xs:union>
<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>

o o ITocoliicoxs TN TP L AvA ]

/xs:restriction>

</xs:simpleType>

<xs|:simpleType>

xs:restriction base="xs:string">
<xs:enumeration value="unavailable"/>
<xs:enumeration value="preclOOms"/>
<xs:enumeration value="preclOms"/>
<xs:enumeration value="precbms"/>
<xs:enumeration value="preclms"/>
<xs:enumeration value="precO lms"/>
<xs:enumeration value="precO 05ms"/¥
<xs:enumeration value="precO 0lms"A>

/xs:restriction>

</xp:simpleType >
</xs:upion>
</xs:simpleType>

Used By: This entry is directly used by the following 2,other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each);

DF DF _AdvisorySpeed <ASN> <>, and

DF DF VehicleStatus <ASN> <XML>.

In addition, this item|may be used by data structures in other ITS standards.
7.138 Data Element] DE_SpeedLimitType

Use: The SpeedLin)itType’data element relates the type of speed limit to which a given speed refers.

ASN.1 Representation:

SpeedLimitType ::= ENUMERATED ({

unknown, -— Speed limit type not available

maxSpeedInSchoolZone, -- Only sent when the limit is active

maxSpeedInSchoolZoneWhenChildrenArePresent, -- Sent at any time

maxSpeedInConstructionZone, -- Used for work zones, incident zones, etc.
-—- where a reduced speed is present

vehicleMinSpeed,

vehicleMaxSpeed, -- Regulatory speed limit for general traffic

vehicleNightMaxSpeed,
truckMinSpeed,
truckMaxSpeed,
truckNightMaxSpeed,

vehiclesWithTrailersMinSpeed,
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vehicles
vehicles

}

WithTrailersMaxSpeed,
WithTrailersNightMaxSpeed,

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_RegqulatorySpeedLimit

<ASN> <>.
7.139 Data Element:

Use:

In addition, this item may be used by data structures in other ITS standards.

DE_Speed

This data element represents the vehicle speed expressed in unsigned units of 0.02 meters per second.

It is

typically combined with the transmission state to form a 2 byte value. A value of 8191 shall be used when the speed is

unavailable.

ASN.1 Representat
Speed ::= IN

XML Representation:

<xs:simpleTy]
<xs:an
<xs

</x

</xs:a
<xs:re

<Xs

</xs:r
</xs:simpleT

7.140 Data Element:

jon:

TEGER (0..8191) -- Units of 0.02 m/s
The value 8191 indicates that

speed is unavailable

pbe name="Speed" >

hotation>

:documentation>

Units of 0.02 m/s

The value 8191 indicates that
speed is unavailable

s :documentation>

hnotation>

striction base="xs:unsignedShont"™>
:maxInclusive value="8191"/>
cstriction>

lypoe>

DE_ StabilityControlStatus

Use: This data element reflects the current state of the stability control system status. The "Stability

element is intended
uses the vehicle's yg
speed, steering ang
taken by automaticg
informs the user if t
control system, the ¢

fo inform users whether the vehicle's stability control unit was engaged. A typica
w rate to determine-How far off-axis a vehicle is while taking a turn. This data is ¢
e and acceleration position. If the vehicle is determined to be too far off-axis

ne vehicle is*not equipped with a stability control system. If the vehicle is equ
lementreports whether the system is Off, or in an Active state.

lly applyingsbraking force to separate wheels independent of the driver's actiong.

Control Status" data
stability control unit
orrelated with wheel
corrective action is

The element also
pped with a stability

ASN.1 Representatjon:
StabilityControtStatus———ENOMERATEE—

unavailable (0), -- B'00 Not Equipped with SC
-- or SC status is unavailable

off (1), -- B'01 Off

on (2) -- B'l0 On or active (engaged)

}

-- Encoded as a 2 bit value

XML Representatio

n:

<xs:simpleType name="StabilityControlStatus" >

<xs:an
<xs

notation>

rappinfo>

unavailable (0) -- B&apos;00 Not Equipped with SC
-—- or SC status is unavailable

off (1) -- B&apos;01 Off

on (2) -- B&apos;10 On or active (engaged)
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</x
<XSs

s:appinfo>
:documentation>

Encoded as a 2 bit value

</x

s:documentation>

</xs:annotation>

<xXs:un
<xs

ion>
:simpleType>

<xs:restriction base="xs:unsignedInt">

<xs:minInclusive value="0"/>
<xs:maxInclusive value="2"/>

</xs:restriction>

</x
<XSs

s:simpleType>
:simpleType>

o oot oo b2 A _n PR S oA L)
S 3+ S5 =1

</x

</xXs:u
</xs:simpleT
Remarks: The valu
7.141 Data Element:
Use: The StationID

ASN.1 Representat
StationID ::

Used By: This entry
name, ASN.1, and X

DF 1

<xXs:enumeration value="unavailable"/>
<xXs:enumeration value="off"/>
<xs:enumeration value="on"/>

/Xs:restriction>

s:simpleType >

nion>

ype>

b for notEquipped shall be used when data is not available.

DE_StationID

on:
INTEGER

(0..4294967295)

is directly used by the following 2cother data structures in this standard (record t\
ML name (if present) of each):
F_PrioritizationResponsel EU

<ASN> <>, and

DF 1

F VehicleToLanePReosition EU <ASN> <>,

In addition, this item
7.142 Data Element:

Use: This DE is us|
DE_SteeringWheelA

may be used by.data structures in other ITS standards.
DE_SteeringWheelAngleConfidence

ed to provide the confidence interval of the 95% confidence level for the curren
ngle, taking into account the current calibration and precision of the sensor(

has been included into SAEJ2735 for the optionalEuropean data element “PrioritizationResponse”.

pe, descriptive

tly reported value of
5) used to measure

D
e limitations of the

and/or calculate the

vdiue. 1This ddia element Is only 1o provide the listener witn mnrorrmation on

sensing system; not to support any type of automatic error correction or to imply a guaranteed maximum error. This data
element should not be used for fault detection or diagnosis, but if a vehicle is able to detect a fault, the confidence interval

should be increased

accordingly.

The frame of references and axis of rotation used shall be accordance with that defined in SAE J670, Issued 1976-07 and
its successors. Note the definitions provided in Figure 1 (Tire Axis System) and Figure 2 (Directional Control Axis

Systems).
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ASN.1 Representation:

SteeringWheelAngleConfidence ::= ENUMERATED ({
unavailable (0), -- B'00 Not Equipped with Wheel angle
-— or Wheel angle status is unavailable
prec2deg (1), -- B'01 2 degrees
precldeg (2), -—- B'10 1 degree
prec0-02deg (3) -- B'1l1l 0.02 degrees

}
-—- Encoded as a 2 bit value

XML Representation:
<xs:simpleType name="SteeringWheelAngleConfidence" >
<XS:anprotatTomn
<xsl|:appinfo>

unavailable (0) -- B&apos;00 Not Equipped with Wheel angte
—-— or Wheel angle status is unavailable

prec2deg (1) -- B&apos;01 2 degrees

precldeg (2) -- Bé&apos;10 1 degree

precO 02deg (3) -- Bé&apos;11 0.02 degrees

</xk:appinfo>
<xs|:documentation>
Fncoded as a 2 bit value
</xJs:documentation>
</xs:apnotation>
<xs:unfion>
<xs|:simpleType>
xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="3"/$
/Xs:restriction>
</xp:simpleType>
<xs|:simpleType>
xs:restriction base="®s:string">
<xs:enumeration value="unavailable"/>
<xs:enumeration:value="prec2deg"/>
<xs:enumeration value="precldeg"/>
<xs:enumeration value="precO 02deg"/>
/xXs:restrictibn>
</xjg:simpleType"s>
</xs:upion>
</xs:simpleType>

Used By: This entry is directly used by the following 3 other data structures in this standard (record type, descriptive
name, ASN.1, and XM hame (if present) of each):

DF DF _AccelSteerYawRateConfidence <ASN> <XML>, and
DF DF ConfidenceSet <ASN> <XML>, and
DF DF VehicleStatus <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
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7.143 Data Element: DE_SteeringWheelAngleRateOfChange

Use: The rate of change of the angle of the steering wheel, expressed in signed units of 3 degrees/second over a range
of 381degrees in either direction. To the right being positive. Values beyond this range shall use the last value (-127 or
+127).

ASN.1 Representation:
SteeringWheelAngleRateOfChange ::= INTEGER (-127..127)
-- LSB is 3 degrees per second

XML Representation:
<xs:simpleType name="SteeringWheelAngleRateOfChange" >
<xs:anfpotation
<xs|:documentation>
[LSB is 3 degrees per second
</xf:documentation>
</xs:apnotation>
<xs:reptriction base="xs:byte">
<xs|:minInclusive value="-127"/>
</xs:rpstriction>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this statidard, a DF called DF_VeHicleStatus <AsSN>
<XML>. In addition,|this item may be used by data structures in other |TS standards.

Remarks: This elgment may be used by road maintenance operations to determine presence pf an obstruction or
pothole in the roadwhy.

7.144 Data Element] DE_SteeringWheelAngle

Use: The angle of {he steering wheel, expressed in*a.signed (to the right being positive) value with [units of 1.5 degrees
and occupying one hyte.

ASN.1 Representatjon:

SteeringWheellAngle ::= OCTET “STRING (SIZE (1))
-- LSB uphits of 1.5 deghees.
-- a ranpge of -189 tg +189 degrees
-- 0x01 F 00 = +1.5\deg
-- 0x81 F -126 ={(2189 deg and beyond
-- 0xX7E F +126.& )+189 deg and beyond
-- 0x7F F +127°to be used for unavailable

XML Representatiop:
<xs:complexType name=—"steeringwheelAngle"
<xs:simpleContent>
<xs:annotation>
<xs:documentation>
LSB units of 1.5 degrees.
a range of -189 to +189 degrees
0x01 = 00 = +1.5 deg
0x81 = -126 = -189 deg and beyond
O0x7E = +126 = +189 deg and beyond
0x7F = +127 to be used for unavailable
</xs:documentation>
</xs:annotation>
<xs:extension base="SteeringWheelAngle-string" >
<xs:attribute name="EncodingType" use="required">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
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<xs:enumeration value="base64Binary"/>
</xs:restriction>

</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:simpleType name="SteeringWheelAngle-string">
<xs:restriction base="xs:base6t4Binary">
<xs:length value="2"/>
</xs:restriction>
</xs:simpleType >

Used By: This entry
name, ASN.1, and X

DF 1

HP~ HY Gl d-brtha-fall 2 _aotbaer-data—ctriatiae H= 12 toandard (o vl t
ISUMTCoUy OSTU Uy aTC OO ZUticTuata stoattiorcosTT S Starnmaara (o CUTUT)

AAAL Iy
ML name (if present) of each):

F_VehicleStatus <ASN> <XML>, and

MSG i

1ISG_BasicSafetyMessage Verbose (VBSM) <ASN> <XML>.

In addition, this item
7.145 Data Element:
Use: The "Sun Ser

area the vehicle wag
ranges from 0-7, wit

Light". This information could be sent to vehicles approaching the area to tell drivers to be prepare

conditions ahead or

ASN.1 Representat
SunSensor
-—- units

XML Representation:

<xs:simpleTy]
<xs:an
<xs

</x
</xs:a
<xs:re
<xs

::F INTEGER

may be used by data structures in other ITS standards.
DE_SunSensor

sor" Probe Data Element is intended to inform Probe Data Users as to the leve
traveling at the time the Probe Data snapshot was-taken. The value of the Sun
n 0 indicating "Complete Darkness", 1 indicating *Minimal Sun Light", and 7 indic

b Weather Server for monitoring weather conditions in the area.

jon:
(0..1000)
of watts / m2

be name="SunSensdox" >
hotation>
:documentati@ns

units of watts / m2

s : documerfation>
hnotation>

/pe, descriptive

| of Sun Light in the
Sensor data element
bting "Maximum Sun
d for sunny/clouding

</xs:r

strigtieon base="xs:unsignedShort">
:maxIwclusive value="1000"/>
eSeriction>

</xs:simpleT

IS

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <aAsSN>

<XML>. In addition,

Remarks:

this item may be used by data structures in other ITS standards.

It is recommended that Automotive Manufacturers divide the range of their Sun Sensors into 8 resistance

ranges corresponding to the above scale. For Example: a sensor that has a resistance range from 12K Q (No Light) to
250 Q (Max Light) will have the following resistance value ranges:

e #0=10501 to 12000 Q

e #1=9250 to 10749 Q

o #2=7750to 9249 Q
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e #3=6250to 7749 Q

o #4=4750 to 6249 Q

o #5=32501t04749 Q

e #6=1750 to 3249 Q

o #7=250t01749 Q

7.146 Data Element: DE_TemporarylD

Use: This is the 4 byte random device identifier, called the temporary ID
bless or wired 802 device) will periodically change to ensure the overall anon
5 used as a means to identify the local vehicles that are interacting during an_en

(unlike a typical wir
Because this value i

the message set.

In essence, this value for 8 mobile OBU device

ASN.1 Representatjon:

TemporaryID |:

XML Representation:

<xs:complexT
<xs:simpl
<xs:an

<xs

</x
</xs:a

:= OCTET STRING (SIZE(4)) -- a 4 byte string arfay

ype name="TemporaryID" >
cContent>

hotation>
:documentation>

b 4 byte string array

s :documentation>
hnotation>

<xs:exftension base="TemporaryID-string" >
<xs|:attribute name="EncodingType!¥ use="required">
<ks:simpleType>

<

</ X

</xs:e
</xs:simp
</xs:complex
<xs:simpleTy
<xXs:restr
<xs:le
</xs:rest
</xs:simpleT

<xs:restriction base="%g<NMTOKEN">
<xs:enumeration value="base64Binary"/>

</xs:restriction>

xs:simpleType>

s:attribute>

ktension>

leContent>

fype>

pbe name=Y"TemporaryID-string">

iction, base="xs:base64Binary">

hgth,/value="6"/>

rictgien>

e >

mity of the vehicle.
counter, it is used in

Used By: This entry is directly used by the following 5 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF

MSG

MSG

MSG

MSG

DF_Vehicleldent <ASN> <XML>, and
MSG_BasicSafetyMessage Verbose (VBSM) <ASN> <XML>, and
MSG_CommonSafetyRequest (CSR) <ASN> <XML>, and
MSG_EmergencyVehicleAlert (EVA) <ASN> <XML>, and
MSG_ IntersectionCollisionAvoidance (ICA)  <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
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7.147 Data Element: DE_TerminationDistance

Use:

Provides a Distance-to-Live type of time-out.

Allows users to provide the distance driven until the probe

management process ceases and the default condition is applied.

ASN.1 Representati
TermDistance

on:
::= INTEGER

XML Representation:
<xs:simpleType name="TermDistance" >
<xs:annotation>

<xSs

:documentation>

units in meters

(1..30000)

-— units in meters

</x

. docCulnentadat 10

</xs:apnotation>

<xs:reptriction base="xs:unsignedShort">
:minInclusive value="1"/>
:maxInclusive value="30000"/>
cestriction>
ype>

<xs

<xs

</xs:r
</xs:simpleT

Used By: This entry

MSG_ProbeDataMahagement (PDM) <ASN> <XML>.

is used directly by one other data structure in this standard,’a MSG called

In addition, this item may be used by data stfuctures in other ITS

standards.

7.148 Data Element:

DE_TerminationTime

Use: Provides a Tifne-to-Live type of time-out. Allows users to“provide the number of seconds at which time the probe

management procesg

ASN.1 Representat

TermTime ::=

s ceases and the default condition is applied.

on:
INTEGER

XML Representation:

<xs:simpleTy
<xs:an
<xs

</x
</xs:a
<xs:re
<XS
<XSs
</xs:r

hotation>
:documentationy
units of sec

s : documentation>
hnotation>

</xs:simpleT

(1..1800)

pe name="TermTime" >

striction‘*base="xs:unsignedShort">

-- unikfts of sec

:minImelusive value="1"/>
:maxInclusive value="1800"/>
cStfiction>

P

Used By: This entry is used directly by one other data structure in this standard, a MSG called

MSG_ ProbeDataManagement (PDM) <ASN> <XML>.

standards.

In addition, this item may be used by data structures in other ITS
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7.149 Data Element: DE_ThrottleConfidence

Use: This DE is used to provide the confidence interval of the 95% confidence level for the currently reported value of
DE_Throttle, taking into account the current calibration and precision of the sensor(s) used to measure and/or calculate
the value. This data element is only to provide the listener with information on the limitations of the sensing system; not to
support any type of automatic error correction or to imply a guaranteed maximum error. This data element should not be
used for fault detection or diagnosis, but if a vehicle is able to detect a fault, the confidence interval should be increased
accordingly. If a fault that triggers the MIL is of a nature to render throttle performance unreliable, then
ThrottleConfidence should be represented as "notEquipped.”

ASN.1 Representation:

ThrottleConfidence ::= ENUMERATED {
unavailabffe (0), ——- B'0U0 NoOt Equipped or unavailable
preclOperfent (1), -— B'01 10 percent Confidence level
preclpercent (2), -- B'10 1 percent Confidence level
precO-5pefrcent (3) -- B'1l1l 0.5 percent Confidence level

}
-- Encoded as a 2 bit value

XML Representation:

<xs:simpleType name="ThrottleConfidence" >
<xs:anpotation>
<xsl|:appinfo>

navailable (0) -- Bé&apos;00 Not Equipped or unavailable
preclOpercent (1) -- B&apos;01 10 percent Confidence levell
preclpercent (2) -- Bé&apos;10 1 percent Confidence level
precO0 5percent (3) -- Bé&apos;1ll Q&5 percent Confidence level

</xfs:appinfo>
<xs|:documentation>
Fncoded as a 2 bit value
</xJs:documentation>
</xs:apnotation>
<xs:unfion>
<xs|:simpleType>
xs:restriction hase="xs:unsignedInt">
<xs:minIncludive value="0"/>
<xs:maxIncdusive value="3"/>
/Xs:restrigctéon>
</xp:simpleType>
<xs|: simplelype>
xs:restriction base="xs:string">
<srenumeration value="unavailable"/>
<xs:enumeration value="preclOpercent"/>
<xs:enumeration value="preclpercent"/>
<xs:enumeration value="precO 5Spercent"/>
</xs:restriction>
</xs:simpleType >
</xs:union>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_ConfidenceSet <asn>
<XML>. In addition, this item may be used by data structures in other ITS standards.



https://saenorm.com/api/?name=a9c62f44fd24ea87be722866b4b0cd40

SAE INTERNATI

ONAL J2735™ SEP2015

Page 255 of 402

7.150 Data Element:

DE_ThrottlePosition

Use: The position of the throttle in the vehicle, expressed in units of 0.5 percent of range of travel, unsigned.

ASN.1 Representat
ThrottlePosi

XML Representatio
<xs:simpleTy
<xXs:an

<xs

ion:

tion = INTEGER (0..200) -- LSB units are 0.5 percent
n:

pe name="ThrottlePosition" >

notation>

:documentation>

LSB units are 0.5 percent

</x

</xs:a
<xs:re

<xs

</xs:r
</xs:simpleT

Used By: This entry
<XML>. In addition,

7.151 Data Element:

Use: This DE is us|
time, taking into acc
This data element ig
any type of automat
fault detection or d

STdocumencacion

hnotation>

striction base="xs:unsignedByte">
:maxInclusive value="200"/>
estriction>

lype>

is used directly by one other data structure in this standard, a.DF called DF_Veh

icleStatus <ASN>

this item may be used by data structures in other ITS standards.
DE_TimeConfidence

ed to provide the confidence interval of the 95%“¢onfidence level for the curren
punt the current calibration and precision of the sensor(s) used to measure and/o
only to provide the listener with information*on the limitations of the sensing sy
C error correction or to imply a guaranteed maximum error. This data element sh
agnosis, but if a vehicle is able to (detect a fault, the confidence interval g

tly reported value of
calculate the value.
stem; not to support
ould not be used for
hould be increased

accordingly.
ASN.1 Representatjon:
TimeConfidenke = ENUMERATED {

unavailablle (0) ~~-- Not Equipped or unavailable
time-100-000 (L), —-- Better then 100 Seconds
time-050-[000 ¢2), —-- Better then 50 Seconds
time-020-[000 (3), —-—- Better then 20 Seconds
time-010-[000 (4), -- Better then 10 Seconds
time-002-[000 (5), —-- Better then 2 Seconds
time-001-000 (6), —-- Better then 1 Second
time-000-H00 (7), —-- Better then 0.5 Seconds
time-000-R0OO0 (8), —-- Better then 0.2 Seconds
time-000-[LOB (9), -- Better then 0.1 Seconds
time-000-956 \lu;, —BRotter—the - 05—S=Tords
time-000-020 (11), -- Better then 0.02 Seconds
time-000-010 (12), -- Better then 0.01 Seconds
time-000-005 (13), -- Better then 0.005 Seconds
time-000-002 (14), -- Better then 0.002 Seconds
time-000-001 (15), —-- Better then 0.001 Seconds

-—- Better then one milisecond
time-000-000-5 (16), —-- Better then 0.000,5 Seconds
time-000-000-2 (17), —-- Better then 0.000,2 Seconds
time-000-000-1 (18), —-- Better then 0.000,1 Seconds
time-000-000-05 (19), -- Better then 0.000,05 Seconds
time-000-000-02 (20), -- Better then 0.000,02 Seconds
time-000-000-01 (21), -- Better then 0.000,01 Seconds
time-000-000-005 (22), —-- Better then 0.000,005 Seconds
time-000-000-002 (23), —-- Better then 0.000,002 Seconds
time-000-000-001 (24), -- Better then 0.000,001 Seconds
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£ime-000-000-000-5
£ime-000-000-000-2
time-000-000-000-1

time-000-000-000-05
time-000-000-000-02
£ime-000-000-000-01
time-000-000-000-005
time-000-000-000-002
time-000-000-000-001

time-000-000-000-000-5
time-000-000-000-000-2

time_ooo_ 00000000

-— Better then one micro second
(25), -- Better then 0.000,000,5 Seconds
(26), —-- Better then 0.000,000,2 Seconds
(27), -- Better then 0.000,000,1 Seconds
(28), —-- Better then 0.000,000,05 Seconds
(29), -- Better then 0.000,000,02 Seconds
(30), -- Better then 0.000,000,01 Seconds
(31), -- Better then 0.000,000,005 Seconds
(32), -- Better then 0.000,000,002 Seconds
(33), -- Better then 0.000,000,001 Seconds
-—- Better then one nano second
(34), -- Better then 0.000,000,000,5 Seconds
(35), -- Better then 0.000,000,000,2 Seconds
1 (36 Retter—then 00000000001 Seconds
time-000-[000-000-000-05 (37), -- Better then 0.000,000,000,05 Secdogs
time-000-[000-000-000-02 (38), —-- Better then 0.000,000,000,02 Se&ceonds
time-000-000-000-000-01 (39) -— Better then 0.000,000,000,01Seconds

}

XML Representation:

<xs:simpleType name="TimeConfidence" >

<xs:anhotation>
<xs|:appinfo>

unavailable (0) -- Not Equipped or unavaidlable
time 100 000 (1) -- Better then 100 S&€gonds
time 050 000 (2) -- Better then 50 Sécodnds

time 020 000 (3) -- Better then 20%Seconds

time 010 000 (4) -- Better then 1® Seconds

time 002 000 (5) -- Better then*2 Seconds

time 001 000 (6) —-- Better theh' 1 Second

time 000 500 (7) -- Better the@n 0.5 Seconds
time 000 200 (8) -- Better, then 0.2 Seconds
time 000 100 (9) -- Better” then 0.1 Seconds
time 000 050 (10) -- Better then 0.05 Seconds
time 000 020 (11) -#= Better then 0.02 Seconds
time 000 010 (12) =-"Better then 0.01 Seconds
time 000 005 (13)\\—- Better then 0.005 Seconds
time 000 002 (14) -- Better then 0.002 Seconds
time 000 001%(15) -- Better then 0.001 Seconds
-—- Betterwthen one milisecond

time 0004060 5 (16) -- Better then 0.000 ,

time 0QQ_J000 2 (17) -- Better then 0.000 ,
times000 000 1 (18) -- Better then 0.000 ,
tine.000 000 05 (19) -- Better then 0.000 ,
t%me 000 000 02 (20) -- Better then 0.000 ,
time 000 000 01 (21) -- Better then 0.000 ,
time 000 000 005 (22) -- Better then 0.000 ,
time 000 000 002 (23) -- Better then 0.000 ,
time 000 000 001 (24) -- Better then 0.000 ,

-—- Better then one micro second

time 000 000 000 5 (25) -- Better then 0.000 ,
time 000 000 000 2 (26) —-- Better then 0.000 ,
time 000 000 000 1 (27) -- Better then 0.000 ,
time 000 000 000 05 (28) -- Better then 0.000 ,
time 000 000 000 02 (29) -- Better then 0.000 ,
time 000 000 000 01 (30) -- Better then 0.000 ,
time 000 000 000 005 (31) -- Better then 0.000 ,
time 000 000 000 002 (32) -- Better then 0.000 ,
time 000 000 000 001 (33) -- Better then 0.000 ,

-—- Better then one nano second
time 000 000 000 000 5 (34)

-- B

etter then 0.000 ,
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Seconds

000

</xs:restriction>
</xs:simpleType >

</xs:union>

</xs:simpleType>

time 000 000 000 000 2 (35) -- Better then 0.000 ,
time 000 000 000 000 1 (36) —-- Better then 0.000 ,
time 000 000 000 000 05 (37) -- Better then 0.000 ,
time 000 000 000 000 02 (38) —-- Better then 0.000 ,
time 000 000 000 000 01 (39) -- Better then 0.000 , 000 ,
</xs:appinfo>
</xs:annotation>
<xs:union>
<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="39"/>
P S R S A
</xls:simpleType>
<xs|:simpleType>
xs:restriction base="xs:string">
<xs:enumeration value="unavailable"/>
<xs:enumeration value="time 100 000"/>
<xs:enumeration value="time 050 000"/>
<xs:enumeration value="time 020 000"/>
<xs:enumeration value="time 010 000"/>
<xs:enumeration value="time 002 000"/>
<xs:enumeration value="time 001 000" />
<xs:enumeration value="time 000 500%7/>
<xs:enumeration value="time 000 200.'/>
<xs:enumeration value="time 000 4QO0"/>
<xs:enumeration value="time 0007,050"/>
<xs:enumeration value="time OO0 020"/>
<xs:enumeration value="timet000 010"/>
<xs:enumeration value="tim& 000 005"/>
<xs:enumeration value="tiIme 000 002"/>
<xs:enumeration value="time 000 001"/>
<xs:enumeration valmpe="time 000 000 5"/>
<xs:enumeration yalue="time 000 000 2"/>
<xs:enumeration. vadlue="time 000 000 1"/>
<xXs:enumeration value="time 000 000 05"/>
<xs:enumeration value="time 000 000 02"/>
<xs:enumeration value="time 000 000 01"/>
<xs:enumeration value="time 000 000 005"/>
<xXs:erumeration value="time 000 000 002"/>
<xs<enumeration value="time 000 000 001"/>
<xsSueénumeration value="time 000 000 000 5"/>
<x€:enumeration value="time 000 000 000 2"/>
<xs:enumeration value="time 000 000 000 1"/>
XS:enumeration value=rtime 0O0UU 0O0UO0 000 05" />
<xs:enumeration value="time 000 000 000 02"/>
<xs:enumeration value="time 000 000 000 01"/>
<xs:enumeration value="time 000 000 000 005"/>
<xs:enumeration value="time 000 000 000 002"/>
<xs:enumeration value="time 000 000 000 0O01"/>
<xs:enumeration value="time 000 000 000 000 5"/>
<xs:enumeration value="time 000 000 000 000 2"/>
<xs:enumeration value="time 000 000 000 000 1"/>
<xs:enumeration value="time 000 000 000 000 0O5"/>
<xs:enumeration value="time 000 000 000 000 02"/>
<xs:enumeration value="time 000 000 000 000 0O1"/>

4

01


https://saenorm.com/api/?name=a9c62f44fd24ea87be722866b4b0cd40

SAE INTERNATIONAL J2735™ SEP2015 Page 258 of 402

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF ConfidenceSet <ASN> <XML>, and

DF DF FullPositionVector <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
7.152 Data Element: DE_TimelntervalConfidence
Use: This is the statistical confidence for the predicted signal group state change. For evaluation the formula 10*(x/a)-b

with a=82.5 and b=1.3 was used. The values are encoded as probability classes with proposed values listed in the below
table in the ASN.1 specification.

ASN.1 Representatjon:

TimeIntervallonfidence ::= INTEGER (0..15)
-- Value Probability
-- 0 21%

-— 1 36%
-— 2 47%
—= 3 56%
-- 4 62%
-- 5 68%
—= 6 73%
-— 7 77%
—= 8 81%
-- 9 85%
-- 10 88%
-— 11 91%
-— 12 94%
—= 13 96%
-- 14 98%
-- 15 100%

Used By: This entry is directly used by thefollowing 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present)\of each):

DF DF TimeChangeDetails CHANGED <ASN> <>, and

DF DF REG.MovementEvent JPN <ASN> <>.

In addition, this item|may;be used by data structures in other ITS standards.

7.153 Data Element: DE_TimeMark

Use: The TimeMark data element is used to relate a moment in local UTC (Universal Time Coordinated) based time
when a signal phase is predicted to change, with a precision of 1/10 of a second. A range of 60 full minutes is supported
and it can be presumed that the receiver shares a common sense of time with the sender which is kept aligned to within a
fraction of a second or better.

If there is a need to send a value greater than the range allowed by the data element (over one hour in the future), the
value 36001 shall be sent and shall be interpreted to indicate an indefinite future time value. When the value to be used
in undefined or unknown a value of 36001 shall be sent. Note that leap seconds are supported.
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ASN.1 Representation:
TimeMark ::= INTEGER (0..36002)

-- Tenths of a second in the current or next hour
-- In units of 1/10th second from UTC time
-- A range of 0~36000 covers one hour
-- The values 35991..36000 are used when a leap second occurs
-—- The value 36001 is used to indicate time >3600 seconds
-- 36002 is to be used when value undefined or unknown
-- Note that this is NOT expressed in GPS time
--— or in local time

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TimeChangeDetails
CHANGED <AsN> —madditiomn; thisitemmmay beused-by datastructuresimother 1T S-starndards

7.154 Data Element] DE_TractionControlState

Use: The DE_TragtionControlState data element reflects the status of the vehicle traction systgm. The element is
intended to inform ¢thers whether one or more of the vehicle's drive wheels is slipping/during ap acceleration. The
element can also inform others that the vehicle is not equipped with a traction control system. If thg vehicle is equipped
with a traction contrgl system, the element reports whether the system is in an Off;.On or Engaged stgte.

ASN.1 Representatjon:

TractionContfrolState ::= ENUMERATED {
unavailablle (0), -- B'00 Not Equipped with tracton control
-—- or tracton control statussbs unavailable
off (1), -- B'01l tracton control is Off
on (2), -- B'1l0 tracton controlyis On (but not Engaged)
engaged (3) —-- B'll tracton control“is Engaged

}
-- Encoded as a 2 bit value

XML Representation:
<xs:simpleType name="TractionContrelState" >
<xs:anpotation>
<xsl|:appinfo>
inavailable (0)~<+ B&apos;00 Not Equipped with tracton control
-- or tractone€ontrol status is unavailable
bff (1) -- B&apos;01 tracton control is Off
bn (2) --nB&apos;10 tracton control is On (but not Engaged
engagedr(3) -- B&apos;11 tracton control is Engaged
</xfs : appinfo>
<xs|:doculmentation>
Facoded as a 2 bit value

</ s documentation

—

</xs:annotation>
<xXs:union>
<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="3"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="unavailable"/>
<xs:enumeration value="off"/>
<xs:enumeration value="on"/>
<xs:enumeration value="engaged"/>
</xs:restriction>


https://saenorm.com/api/?name=a9c62f44fd24ea87be722866b4b0cd40

SAE INTERNATIONAL J2735™ SEP2015 Page 260 of 402

</xs:simpleType >
</xs:union>
</xs:simpleType>

Remarks: The value for notEquipped shall be used when data is not available.
7.155 Data Element: DE_TransitStatus
Use: The TransitStatus data element is used to relate basic information about the transit run in progress. This is typically
used in a priority request to a signalized system and becomes part of the input processing for how that system will
respond to the request.

ASN.1 Representation:

TransitStatuE = BIT STRING {
none (0), —-- nothing is active
anADAuse (1), -- an ADA access 1is 1in progress (wheelchairs,  kficglilng, etc.)
aBikeLoad (2), -- loading of a bicyle is in progress
doorOpen (3), —— a vehicle door is open for passenger access
occM (4),
occL (5)

-- bits [four and five are used to relate the
-- the rplative occupancy of the vehicle, with
-- 00 ap least full and 11 indicating a

-- closefto or full conditon

} (SIZE(j))

XML Representation:

<xs:simpleType name="TransitStatus-item" >
<xs:anphotation>
<xs|:appinfo>

hone (0) —-- nothing is actiwve

bnADAuse (1) -- an ADA access is in progress (wheelchairs ,
bBikeLoad (2) -- loading 6f a bicyle is in progress

HoorOpen (3) -- a vehikle door is open for passenger access
bccM  (4)

pccL (5) -- bits four and five are used to relate the

-— the relatiyésoccupancy of the vehicle , with
-- 00 as least full and 11 indicating a
-— close-to %or full conditon
</xp:appinfo>
</xs:apnotatien%
<xs:unfion>
<xs|:simpleType>
xs\Wrestriction base="xs:int">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="5"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="none"/>
<xXs:enumeration value="anADAuse"/>
<xXs:enumeration value="aBikeLoad"/>
<xs:enumeration value="doorOpen"/>
<xs:enumeration value="occM"/>
<xs:enumeration value="occL"/>
</xs:restriction>
</xs:simpleType >
</xs:union>
</xs:simpleType>
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<xs:simpleType name="TransitStatus">
<xs:list itemType="TransitStatus-item"/>
</xs:simpleType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive

name, ASN.1, and XML name (if present) of each):

MSG MSG _SignalRequestMessage (SRM) <ASN> <XML>, and

MSG MSG SignalStatusMessage (SSM) <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.

Remarks: Most of these values are used to detect that the transit vehicle in not in a state wherg,n
(and that therefore gny priority signal should be ignored until the vehicle is again ready to depart).\F
are used to relate the relative occupancy of the vehicle.

7.156 Data Element] DE_TransmissionState

Use: The DE_TrarnsmissionState data element is used to provide the current state™of the vehicle
typically combined with a speed value to represent the vehicle rate of speed. When‘used with non-e
value "unavailable" ghall be sent.

ASN.1 Representatjon:

Transmissiontate ENUMERATED {

neutral (0), —-- Neutral, speed relatdwe to the vehicle alignnj
park (1), -- Park, speed relative the to vehicle alignment
forwardGeprs (2), —-- Forward gears, spéed relative the to wvehicle
reverseGeprs (3), —-- Reverse gears, gpeed relative the to vehicle
reservedl (4),

reserved? (5),

reserved3 (6),

unavailabfle (7), —-- not-equipped or unavailable value,

speed-"pelative to the vehicle alignment

... —— # [LOCAL CONTENT
}

XML Representation:
<xs:simpleType name=¥TransmissionState" >
<xs:anpotation>
<xs|: appiifo>

hovement can occur
Vo bits (bits 4 and 5)

transmission. It is
uipped vehicles the

ent

alignment
alignment

heutral (0) -- Neutral ,

pank (1) -- Park ,

orwardigedrs (£) == FOLwWarld gedrs
reverseGears (3) -- Reverse gears ,

reservedl (4)
reserved2 (5)
reserved3 (6)
unavailable (7) -- not-equipped or unavailable value ,
-—- speed relative to the vehicle alignment
</xs:appinfo>
</xs:annotation>
<xs:union>
<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="7"/>
</xs:restriction>
</xs:simpleType>
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<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="neutral"/>
<xs:enumeration value="park"/>
<xs:enumeration value="forwardGears"/>
<xs:enumeration value="reverseGears"/>
<xs:enumeration value="reservedl"/>
<xs:enumeration value="reserved2"/>
<xXs:enumeration value="reserved3"/>
<xXs:enumeration value="unavailable"/>
</xs:restriction>
</xs:simpleType >
<xs:simpleType>

PN VN S BT I HP~C N 2N ="l ocalTroncm

</xk:simpleType>
</xs:upion>
</xs:simpleType>

7.157 Data Element] DE_Transmitinterval

Use: Defines time ipterval between actions or events. (defines the interval between)transmissions of

ASN.1 Representatjon:
TxTime ::= INTEGER (1..20) -— units of seconds

XML Representation:
<xs:simpleType name="TxTime" >
<xs:anpotation>
<xs|:documentation>
units of seconds
</xp:documentation>
</xs:apnotation>
<xs:reptriction base="xs:unsignedByte">
<xsliminInclusive value="-1("/>
<xs|:maxInclusive value&"20"/>
</xs:rpstriction>
</xs:simpleType>

Used By: This entry is used directly by'one other data structure in this standard, a MSG called

brobe messages.)

MSG_ProbeDataMahagement (RBM) <ASN> <XML>. In addition, this item may be used by data stfuctures in other ITS

standards.

7.158 Data Element] DE_TravelerinfoType

Use: The traveler in
used in the traveler mformatlon message wh|ch may contam several such structures

ASN.1 Representation:

TravelerInfoType ::= ENUMERATED ({
unknown (0),
advisory (1),
roadSignage (2),
commercialSignage (3),

. -— # LOCAL_CONTENT
}
-— values to 127 reserved for std use

-— values 128 to 255 reserved for local use

age frame structure,
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XML Representatio
<xs:simpleTy
<xXs:an

<xs

</x
<XSs

</x
</xs:a
<XS:un
<xs

</x
<xs

</x
<xXSs

</x
</xs:u

</xs:simpleT

Used By: This entry
Message (TIM) <A{

7.159 Data Element:

Use: A message lin

ASN.1 Representatj

UniqueMSGID

XML Representatio
<xs:complexT
<xs:simpl
<xs:ex

<xs

<

n:

pe name="TravelerInfoType" >
notation>
rappinfo>

unknown (0)
advisory (1)
roadSignage (2)
commercialSignage
s:appinfo>
:documentation>
values to 127 reserved for std use
values 128 to 255 reserved for local use

(3)

—doeumertation

hnotation>

i on>

:simpleType>

xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="3"/>

/xs:restriction>

s:simpleType>

:simpleType>

xs:restriction base="xs:string">
<xs:enumeration value="unknown"/>
<xs:enumeration value="advisory"/>
<xs:enumeration value="roadSignage! />
<xs:enumeration value="commerci@lSignage"/>

/xs:restriction>

S:simpleType >

:simpleType>

xs:restriction base="local:TravelerInfoType"

s:simpleType>

hion>

ype>

/>

is used directly by one'other data structure in this standard, a MSG called MSG

Travelerlnformation

N> <XML>.

DE_UniqueMSG_ID

k value_used to connect to other supporting messages in other formats.

on:

= OCTET STRING (STZE(9))
n:
ype name="UniqueMSGID" >
eContent>

tension base="UniqueMSGID-string" >
rattribute name="EncodingType" use="required">
xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>
</xs:restriction>

In addition, this item may be used by data structures in other ITS standards.

</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
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<xs:simpleType name="UniqueMSGID-string">
<xs:restriction base="xs:base64Binary">
<xs:length value="12"/>
</xs:restriction>
</xs:simpleType >

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG_TravelerInformation
Message (TIM) <ASN> <XML>. In addition, this item may be used by data structures in other ITS standards.

7.160 Data Element: DE_UPER_Blob

Use: The UperBlob data concept contains a UPER encoded message expressed as a sequence of bytes (a BLOB) using
the normal UPER encoding complete with any trailing filler bits to complete the final byte.

ASN.1 Representat
UPER-Blob ::

-— Final

-- limit

on:

OCTET STRING (SIZE(10..2000))
size range may be further

~d by the transport layer used

UPER Frame USA
andards.

Used By: This entry
(UPER) CHANGED

is used directly by one other data structure in this standard, a MSG called MSG
<ASN> <>. In addition, this item may be used by data structures in other ITS st

7.161 Data Element] DE_URL_Base

Use: A valid intern
when combined with

the URL-Short data element, will link to the designated resource. The string is

case-insensitive . L

wer case is recommended. The protocol to be,used (such as http) should be givg

bt style URI / URL in the form of a text string which‘will form the base of a comppound string which,

to be interpreted as
nin the string, The

very last letter of the string may be used to differentiate multiplé URL-Base values in a single system. This allows for a
total of up to 26+10F 36 such base addresses to exist. This\last letter is then used to differentiate|which base a given
short value is to be ysed with (a matching first letter in the URL-Short value is also used). These lettérs are stripped from
both the base and short data elements before combiningto create the final URL/URI value.

jon:
IA5String

ASN.1 Representat
URL-Base ::

(SIZE (1. ,49Y)

XML Representation:
<xs:simpleType name="URL-Base" >
<xs:reptriction bases"xs:string">
<xs|:minLength.value="1"/>
<xs|:maxLength-value="45"/>
</xs:rpstrictlion>
</xs:simpleType>

Used By: This entry is'used directly by one other data structure in this standard, a MSG called MSG [Travelerinformation
Message (TIM) <ASN> <XML>. In addition, this item may be used by data struciures in other TTS standards.

Remarks: It is the responsibility of the local deployment to ensure that all parties can reach the URL given over their own
networks, and that the protocols used are acceptable to all. In other words, do not use URLs which depend on private
network access to work.

7.162 Data Element: DE_URL_Link
Use: A valid internet style URI / URL in the form of a text string which will link to the designated resource.

ASN.1 Representation:
URL-Link ::= IA5String

(SIZE(1..255))
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XML Representatio

n:

<xs:simpleType name="URL-Link" >

<xs:re

<xs

<xs

</xs:r
</xs:simpleT

striction base="xs:anyURI">
:minLength value="1"/>
:maxLength value="255"/>
estriction>

ype>

Remarks: It is the responsibility of the local deployment to ensure that all parties can reach the URL given over their own
networks, and that the protocols used are acceptable to all.

7.163 Data Element:

DE_URL_Short

Use: A valid intern
string which, when

interpreted as case
differentiate which ¢
26+10= 36 such bas
short value is to be U

ASN.1 Representat
URL-Short

XML Representation:

<xs:simpleTy]
<xs:re

<xs

<xs

</xs:r
</xs:simpleT

Used By: This entry
Message (TIM) <A

bt style URI / URL in the form of a text string which will be used as the finalpo
ombined with the URL-Base data element, will link to the designated resource,
insensitive . Lower case is recommended. The very first letter of the stri
ne of multiple URL-Base values in a single system is to b used. This allows
e addresses to exist. This initial letter is then stripped off and used to)differentiatg
sed with.

on:
IA5String

(SIZE(1..15))

pbe name="URL-Short" >

striction base="xs:string">
:minLength value="1"/>
:maxLength value="15"/>
estriction>

lype>

is used directly by one other data structure in this standard, a MSG called MSG

rtion of a compound

The string is to be
ng shall be used to
for a total of up to
which base a given

TravelerInformation

N> <XML>.

Remarks: It is the 1
networks, and that tk

7.164 Data Element:
Use: The height ¢

expressed in units o0
cause the overall he

psponsibility of the local deployment to ensure that all parties can reach the URL
e protocols used are\acceptable to all.

DE_VehicleHeight

5 cmr. NIn*cases of vehicles with adjustable ride heights, camper shells, and othe
ghtitoivary, the largest possible height will be used.

In addition, this.item may be used by data structures in other ITS standards.

given over their own

f the vehicle, measured from the ground to the highest surface, excluding any antenna(s), and

I devices which may

ASN.1 Representat
VehicleHeigh

ion:
t

INTEGER

(0..127)

-- the height of the wvehicle

-—- LSB units of 5 cm,

XML Representatio

range to 6.35 meters

n:

<xs:simpleType name="VehicleHeight" >
<xs:annotation>

<xSs

LSB units of 5 cm,

</x

:documentation>

the height of the vehicle

range to 6.35 meters
s:documentation>

</xs:annotation>

<xs:re
<xs

striction base="xs:unsignedByte">
:maxInclusive value="127"/>

</xs:restriction>
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</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <AsSN>
<XML>. In addition, this item may be used by data structures in other ITS standards.

7.165 Data Element: DE_VehicleLength

Use: The length of the vehicle measured from the edge of the front bumper to the edge of rear bumper expressed in
centimeters, unsigned. Note that this is a 14 bit value and it is combined with a 10 bit value (DE_VehicleWidth) to form a
3 byte data frame. When sent alone it shall occupy 2 bytes. The value zero shall be sent when data is unavailable.

ASN.1 Representation:
VehicleLength ::= INTEGER (0..16383) -- LSB units are 1 cm

XML RepresentatioL:
<xs:simpleType name="VehicleLength" >
<xs:anpotation>
<xs|:documentation>
LSB units are 1 cm
</xp:documentation>
</xs:apnotation>
<xs:reptriction base="xs:unsignedShort">
<xs|:maxInclusive value="16383"/>
</xs:rpstriction>
</xs:simpleType>

Used By: This entry is used directly by one other data structure in-this standard, a DF called DF_VehicleSize <ASN>
<XML>. In addition,|this item may be used by data structures in‘other ITS standards.

7.166 Data Element] DE_VehicleMass

Use: The mass of the vehicle. With an LSB of 50 Kg; this produces a max range of 6350kg (about 14,000 Ibs). Mass
should reflect current gross mass of vehicle apd-contents if known, otherwise an average laden value should be
established. In casgs where the mass is greaterthen 6350 Kg then the value of 127 shall be used.

ASN.1 Representatjon:
VehicleMass | := INTEGER (1( J)I27) -- mass with an LSB of 50 Kg

XML Representation:
<xs:simpleType name="VehicleMass" >
<xs:anpotatien>
<xs|:docdmentation>
mass~with an LSB of 50 Kg
</xl*documentation>
</xs:annotation>
<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="127"/>
</xs:restriction>
</xs:simpleType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF VehicleStatus <ASN> <XML>, and

MSG MSG EmergencyVehicleAlert (EVA) <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
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7.167 Data Element: DE_VehicleRequestStatus

Use: The VehicleRequestStatus data element is used to relate status information about a vehicle when requesting
service from a signalized intersection. It relates some basic information about the requester which can be used by the
signal systems in its response with changes to the timing plan in use. Note that this status is used in both priority and
preemption use cases but that the information mapped into the lower 4 bits varies with each.

ASN.1 Representation:

VehicleRequestStatus OCTET STRING
With bits set as follows:
Bit 7 (MSB) Brakes-on, see notes for use
Bit 6 Emergency Use or operation
Bit 5 Lights in use (see also the light bar element)
Bits 5~
when a
Lightba
and set
when a
Transis

(SIZE (1))

pbriority, map the values of
rInUse to the lower 4 bits
the 5th bit to zero
pbreemption, map the values of
tStatus to the lower 5 bits

XML Representation:
<xs:complexTlype name="VehicleRequestStatus" >

<xs:simpl
<xs:an
<xs

</x
</xs:a
<xs:ex
<xs

A

<

cContent>
hotation>
:documentation>
With bits set as follows:
Bit 7 (MSB) Brakes-on, see notes~for use
Bit 6 Emergency Use or operation
Bit 5 Lights in use (see also the light bar element)
Bits 5~0
vhen a priority, map the values of
LightbarInUse to the lowery4 bits
bnd set the 5th bit to.zero
when a preemption, map,the values of
fransistStatus to they'lower 5 bits
s:documentation>
hnotation>
tension base="VehicleRequestStatus-string" >
rattribute pame="EncodingType" use="required">
s :simpleType>
<xs:regstriction base="xs:NMTOKEN">
<xs</enumeration value="base64Binary"/>
</&ssrestriction>
xs\wsimpleType>

</x

sTattribute>

</xs:extension>

</xs:simp
</xs:complex

leContent>
Type>

<xs:simpleType name="VehicleRequestStatus-string">

<xs:restr

iction base="xs:base6t4Binary">

<xs:length value="2"/>

</xXs:rest
</xs:simpleT

riction>
ype >

Used By: This entry is used directly by one other data structure in this standard, a MSG called
MSG_SignalRequestMessage (SRM) <ASN> <xML>. In addition, this item may be used by data structures in other ITS
standards.
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Remarks: The MSB bit (the brakes-on bit) is used in the general sense of a vehicle which is not moving or proceeding
towards the light. Examples of use would be a response vehicle that has stopped short of the light, but more typically a
transit vehicle making a stop to load/unload before reaching the light. This bit can be used by the signal system to
disregard a request.

7.168 Data Element: DE_VehicleStatusDeviceTypeTag

Use: The VehicleStatusDeviceTypeTag element is an enumeration of every possible value which can be found in the
VehicleStatusDeviceType data frame. It is used to denote that value (and hence also the length) of the data which follows
it.

ASN.1 Representation:

VehicleStatufDeviceTypeTag ::= ENUMERATED [

unknown (0),

lights (1), -- Exterior Lights

wipers (2), -—-- Wipers

brakes (3), -- Brake Applied

stab (4), -—-- Stability Control

trac (5), —-- Traction Control

abs (6), -- Anti-Lock Brakes

suns (7), -—- Sun Sensor

rain$s (8), —-- Rain Sensor

airTemp (9), -- Air Temperature

steering (10),

vertAccel[lhres (11), -- Wheel that Exceeded the

vertAccel (12), -- Vertical g Force“Value

hozAccellpng (13), -- Longitudinal &Ac@eleration

hozAccellpt (14), —-- Lateral Acceleration

hozAccelCpn (15), —-- Acceleration Confidence

acceldway) (16),

confidencgSet (17),

obDist (18), —-- ObstacYe Distance

obDirect (19), —-- Obstacle Direction

yaw (20), —-- Yaw Rate

yawRateCop (21), =-"Yaw Rate Confidence

dateTime (22) . &% complete time

fullPos (23)%.-- complete set of time and
-- position, speed, heading

position2p (24), -- lat, long

position3p (25), -- lat, long, elevation

vehicle (26), —-- height, mass, type

speedHeadC (27),

speedC (28),

. -— % LOCAL_CONTENT
}
-- values to 127 reserved for std use

-- values 128 to 255 reserved for local use

XML Representation:
<xs:simpleType name="VehicleStatusDeviceTypeTag" >
<xs:annotation>
<xs:appinfo>
unknown (0)

lights (1) -- Exterior Lights
wipers (2) -- Wipers

brakes (3) -- Brake Applied
stab (4) -- Stability Control

trac (5) -- Traction Control
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</x
<XSs

</x
</xs:a
<xs:un
<xs

</x
<XSs

ONAL J2735™ SEP2015
abs (6) -- Anti-Lock Brakes

sunS (7) —-- Sun Sensor
rainS (8) -- Rain Sensor
airTemp (9) -- Air Temperature

steering (10)
vertAccelThres (11) -- Wheel that Exceeded the
vertAccel (12) -- Vertical g Force Value
hozAccellong (13) -- Longitudinal Acceleration
hozAccellLat (14) —-- Lateral Acceleration
hozAccelCon (15) —-- Acceleration Confidence
acceldway (16)
confidenceSet (17)

obDist (18) -- Obstacle Distance

bbirect (101 Obstacte Dixoction

yaw (20) -- Yaw Rate

yawRateCon (21) -- Yaw Rate Confidence
HateTime (22) -- complete time

fullPos (23) -- complete set of time and

-- position , speed , heading

position2D (24) -- lat ,

position3D (25) -- lat ,

vehicle (26) -- height ,

speedHeadC (27)

speedC (28)

s :appinfo>

:documentation>

hnotati
i on>
:simple

/xs:re
s:simpl
:simple

on>

Type>

striction>
eType>
Type>

fyalues to 127 reserved for std use
values 128 to 255 reserved for loaal use
s :documentation>

xs:restriction base="xsifunsignedInt">
<xs:minInclusive vatue="0"/>
<xs:maxInclusive value="28"/>

xs:restriction base="xs:string">

<xs:enumeration value="unknown"/>
<xs:enumeration value="lights"/>
<xs¢enumeration value="wipers"/>
<xsuenumeration value="brakes"/>
<x€:enumeration value="stab"/>
<xs:enumeration value="trac"/>
XS.enumeraction value=rabs"
<xs:enumeration value="sunS"/>
<xs:enumeration value="rainS"/>
<xs:enumeration value="airTemp"/>
<xs:enumeration value="steering"/>
<xs:enumeration value="vertAccelThres"/>
<xs:enumeration value="vertAccel"/>
<xs:enumeration value="hozAccelLong"/>
<xs:enumeration value="hozAccelLat"/>
<xs:enumeration value="hozAccelCon"/>
<xs:enumeration value="acceldway"/>
<xs:enumeration value="confidenceSet"/>
<xs:enumeration value="obDist"/>
<xs:enumeration value="obDirect"/>
<xs:enumeration value="yaw"/>
<xs:enumeration value="yawRateCon"/>
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<xs:enumeration value="dateTime"/>
<xs:enumeration value="fullPos"/>
<xs:enumeration value="position2D"/>
<xs:enumeration value="position3D"/>
<xs:enumeration value="vehicle"/>
<xs:enumeration value="speedHeadC"/>
<xs:enumeration value="speedC"/>

</xs:restriction>

</xs:simpleType >

<xs

:simpleType>

<xs:restriction base="local:VehicleStatusDeviceTypeTag"

</xs:simpleType>

</xs:union>
</xs:simpleTyp
Used By: This entry is used directly by one other data structure in this standard, a DF called DE~Veh
<ASN> <XML>. In g@ddition, this item may be used by data structures in other ITS standards:
7.169 Data Element] DE_VehicleType
Use: The type (claskification) of the vehicle in DSRC terms of overall size.
ASN.1 Representatjon:
VehicleType [ := ENUMERATED ({
none (0), -- Not Equipped, Not“known or unavailable
unknown (1), -- Does not fit any\ether category
special (2), -—-- Special use
moto (3), -—-- Motorcycle
car (4), -—- Passenger car
carOther (5), -—-- Four tirewsingle units
bus (6), —-- Buses
axleCnt2 (7), -- Two_axle, six tire single units
axleCnt3 (8), ~—-- Three axle, single units
axleCnti4 (9), -- Eour or more axle, single unit
axleCntdTfrailer (10), —-% Four or less axle, single trailer
axleCnt5Tfailer (11) , == Five or less axle, single trailer
axleCntoTfrailer (12053 -- Six or more axle, single trailer
axleCntb5MultiTrailer (48), -- Five or less axle, multi-trailer
axleCntoMultiTrailer, (#4), -- Six axle, multi-trailer
axleCnt7MultiTraile®~(15), -— Seven or more axle, multi-trailer
ce. o —— & LOCAL CONTENT
}

-- value
== value%

/>

to 127 reserved for std use
128~to 255 reserved for local use

icleStatusRequest

XML Representation:

<xs:simpleType name="VehicleType" >
<xs:annotation>
<xs:appinfo>

none (0) --

unknown (1)

special (2) -- Special use
moto (3) -- Motorcycle

car (4) -- Passenger car
carOther (5)

bus (6) —-- Buses

axleCnt2 (7) -- Two axle,
axleCnt3 (8) —-- Three axle,
axleCntd4d (9) --
axleCntd4Trailer (10)

Four or more axle ,
-— Four or less axle,

-- Four tire single units

single units

Not Equipped, Not known or unavailable
-- Does not fit any other category

six tire single units

single unit

single trailer
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axleCntb5Trailer (11) -- Five or less axle, single trailer
axleCnt6Trailer (12) -- Six or more axle, single trailer
axleCntbMultiTrailer (13) -- Five or less axle, multi-trailer
axleCntoMultiTrailer (14) -- Six axle, multi-trailer
axleCnt7MultiTrailer (15) -- Seven or more axle, multi-traile

</xs:appinfo>
<xs:documentation>
values to 127 reserved for std use
values 128 to 255 reserved for local use
</xs:documentation>
</xs:annotation>
<xs:union>

<xs:simpleType>
i~ ]

PR NP S RE S I

ALt !

value="0"/>
value="15"/>

<xs:minInclusive

<xs:maxInclusive
/Xs:restriction>
</xp:simpleType>
<xs|:simpleType>
xs:restriction base="xs:string">

N
S

/xs:restriction>
</xp:simpleType >
<xs|:simpleType>
xs:restrigction bas
</xk:simpleType>
</xs:upnion>
</xs:simpleTlype>,

<xs:enumeration value="none"/>

<xs:enumeration value="unknown"/>
<xs:enumeration value="special"/>
<xs:enumeration value="moto"/>

<xs:enumeration value="car"/>

<xs:enumeration value="carOther"/>
<xs:enumeration value="bus"/>

<xs:enumeration value="axleCnt2/>
<xs:enumeration value="axleCnt3"/>
<xs:enumeration value="axle€Gnt4"/>
<xs:enumeration value="axl€Cnt4Trailer"/>
<xs:enumeration value="axXleCnt5Trailer"/>
<xs:enumeration value="axleCnt6Trailer"/>
<xs:enumeration valpe="axleCnt5MultiTrailer"/>
<xs:enumeration yalue="axleCnt6MultiTrailer"/>
<xs:enumeration. vadlue="axleCnt7MultiTrailer"/>

e="local:VehicleType" />

Used By: This entry isdirectly used by the following 4 other data structures in this standard (record t

name, ASN.1, and XML name (if present) of each):

DF DF_Vehicleldent <ASN> <XML>, and
DF DF VehicleStatus <ASN> <XML>, and
MSG MSG EmergencyVehicleAlert (EVA) <ASN> <XML>, and
MSG MSG_ProbeVehicleData (PVD) <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.

pe, descriptive
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7.170 Data Element: DE_VehicleWidth

Use: The width of the vehicle expressed in centimeters, unsigned. Note that this is a 10 bit value and it is combined with
a 14 bit value to form a 3 byte data frame. When sent alone it shall occupy 2 bytes with the upper six bits being set to
zero. The width shall be the widest point of the vehicle with all factory installed equipment. The value zero shall be sent
when data is unavailable.

ASN.1 Representation:
VehicleWidth ::= INTEGER (0..1023) -- LSB units are 1 cm

XML Representation:
<xs:simpleType name="VehicleWidth" >
<xs:annotation>
<XS[Fdocumentacion
LSB units are 1 cm
</xp :documentation>
</xs:apnotation>
<xs:reptriction base="xs:unsignedShort">
<xsl:maxInclusive value="1023"/>
</xs:rpstriction>
</xs:simpleTlype>

Used By: This entry is used directly by one other data structure in this standard; a DF called DF_VeHicleSize <aAsSN>
<XML>. In addition,|this item may be used by data structures in other ITS<tandards.

Remarks: Observelthat this data element is often combined with DE_‘\fehicleLength when used.
7.171 Data Element] DE_Velocity

Use: This data element represents the velocity of an object, typically a vehicle speed or the recommended speed of
along a roadway, eXpressed in unsigned units of 0.02 meters per second. It is typically combined with the transmission
state to form a 2 byte value when encoded in the Basic’Safety Message. A value of 8191 shall be used when the speed
is unavailable.

ASN.1 Representatjon:
Velocity ::=| INTEGER (0..8191), =- Units of 0.02 m/s
--| The value 819f\indicates that
-—-| velocity is(unavailable

Used By: This entry is used diréctly by one other data structure in this standard, a DF called DF_RedulatorySpeedLimit
<ASN> <>. In addifion, this.item may be used by data structures in other ITS standards.

Remarks: When the input speed is provided in miles per hour (MPH), convert the input value to pnits of 0.1 m/s and
round to the nearesj integer unit. For example, 30 MPH = ~48.28 KPH = 13.41 m/s = 134.1 units ¢f 0.1 m/s, therefore
transmit 134. A similar reverse process Is used when the speed is to be displayed to an end user in units of MPH.

7.172 Data Element: DE_VerticalAccelerationThreshold
Use: A bit string enumerating when a preset threshold for vertical acceleration is exceeded at each wheel.

The "Wheel that exceeded Vertical G Threshold" Probe Data Element is intended to inform Probe Data Users which
vehicle wheel has exceeded a pre-determined threshold of a percent change in vertical G acceleration per second at the
time a Probe Data snapshot was taken. This element is primarily intended to be used in the detection of potholes and
similar road abnormalities. This element only provides information for four wheeled vehicles. The element informs the
user if the vehicle is NOT equipped with accelerometers on its wheels or that the system is off. When a wheel does
exceed the threshold, the element provides details on the particular wheel by specifying Left Front, Left Rear, Right Front
and Right Rear.
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ASN.1 Representation:

VerticalAccelerationThreshold ::= BIT STRING {
alloff (0), —-- B'0000 The condition All Off or not equipped
leftFront (1), -- B'0001 Left Front Event
leftRear (2), -- B'0010 Left Rear Event
rightFront (4), -- B'0100 Right Front Event
rightRear (8) -- B'1000 Right Rear Event

} —— to fit in 4 bits

XML Representation:
<xs:simpleType name="VerticalAccelerationThreshold-item" >
<xs:annotation>
<xs:appinfo>

1l1occ N n anan Ml NI 2311 cc L : d
g e e e W v} Do OSTUUUT TIT coOSTrTToT T TTor—hoT—egpre

leftFront (1) -- B&apos;0001 Left Front Event
leftRear (2) -- B&apos;0010 Left Rear Event
rightFront (4) -- B&apos;0100 Right Front Event
rightRear (8) -- B&apos;1000 Right Rear Event

</xfls:appinfo>

<xs|:documentation>

to fit in 4 bits
</xJs:documentation>

</xs:aphnotation>

<xs:unfon>
<xsl|:simpleType>

xs:restriction base="xs:int">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="8"/>

/xs:restriction>

</xlg:simpleType>

<xsl|:simpleType>

xs:restriction base="xs:string">
<xs:enumeration value="alloff"/>
<xs:enumeration valmge="leftFront"/>
<xs:enumeration value="leftRear"/>
<xs:enumeration.value="rightFront"/>
<xs:enumeration value="rightRear"/>

/xs:restrictibn>

</xjg:simpleType (>
</xs:upion>

</xs:simpleType>

<xs:simpleType name="VerticalAccelerationThreshold">
<xs:list [itemType="VerticalAccelerationThreshold-item"/>

</xs:simpleType>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <AsSN>
<XML>. In addition, this item may be used by data structures in other ITS standards.

7.173 Data Element: DE_VerticalAcceleration

Use: A data element representing the signed vertical acceleration of the vehicle along the vertical axis in units of 0.02 G
(where 9.80665 meters per second squared is one G, i.e 0.02 G = 0.1962 meters per second squared). This provides an
uneven range of over +1.5 to -3.4G in each direction with some negative values for greater negative ranges as denoted.
A one byte payload.
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ASN.1 Representation:
VerticalAcceleration ::= INTEGER (-127..127)
-- LSB units of 0.02 G steps over
-- a range +1.54 to -3.4G

-- and offset by 50 Value 50 = Og, Value 0 = -1G

-- value +127 = 1.54G,

-- value -120 -3.4G

-- value -121 for ranges -3.4 to -4.4G
-- value -122 for ranges -4.4 to -5.4G
-- value -123 for ranges -5.4 to -6.4G
-- value -124 for ranges -6.4 to -7.4G
-- value -125 for ranges -7.4 to -8.4G

-- value I26—feor—ranges—darger—than—8+46

-- value |-127 for unavailable data

XML Representation:

<xs:simpleType name="VerticalAcceleration" >

<xs:anpotation>
<xs|:documentation>

[LSB units of 0.02 G steps over
b range +1.54 to -3.4G
bnd offset by 50 Value 50 = 0Og,
value +127 = 1.54G,
value -120 = -3.4G

falue —-127 for unavailable. data
</xp:documentation>
</xs:apnotation>
<xs:reptriction base="xs:pPyte">
<xs|:minInclusive value="-127"/>
</xs:rpstriction>
</xs:simpleType>

Remarks: The assgciation of a received value, e.g. -122, with a particular vertical acceleration in tf

left to the discretion pf the receivifig system.

7.174 Data Element] DE_¥/INstring,

Use: The VINstring, data element is used to convey a unique identifying string about the vehicle.

value -121 for ranges -3.4 to -4.
value -122 for ranges -4.4 to -5.
value -123 for ranges -5.4 to -6.
Value -124 for ranges -6.4 to -A

value -125 for ranges -7.4 to-58.
alue -126 for ranges largexrsthan -8.4G

Value 0 _~=%1G

4G
4G
4G
4G
4G

e indicated range is

This may be the

vehicle's VIN value assignment, or it may be another string selected by the owner-operator for fleet needs. A shorter

value is in general preferred to save bandwidth.

ASN.1 Representation:
VINstring ::= OCTET STRING (SIZE(1..17))
-- A legal VIN or a shorter value
-- to provide an ident of the vehicle
-- If a VIN is sent, then IA5 encoding
-- shall be used
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XML Representatio
<xs:complexT
<xs:simpl
<xs:an

<xs

n:

ype name="VINstring" >
eContent>

notation>
:documentation>

A legal VIN or a shorter value

</x
</xs:a
<XS:ex

to provide an ident of the wvehicle
If a VIN is sent, then IA5 encoding
shall be used

s:documentation>

nnotation>

tension base="VINstring-string" >

= '

1 <l =l i1 1
TCOCTg T YD

A1

e i .
oaCcCcLrroocC oo TrrT

<XSp

<

<

</x

</xs:e
</xs:simp
</xs:complex
<xs:simpleTy]
<xXs:restr
<xs:mi
<xs:ma
</xs:rest
</xs:simpleT

Used By: This entry
<XML>. In addition,

7.175 Data Element:
Use: The WaitOnSt

ASN.1 Representat
WaitOnStopli

Tt ToT o

ks :simpleType>

<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="base64Binary"/>

</xs:restriction>

xs:simpleType>

s:attribute>

ktension>

leContent>

fype>

pe name="VINstring-string">

iction base="xs:base64Binary">

nLength value="2"/>

xL.ength value="23"/>

riction>

[ype >

is used directly by one other data structure in this standard, a DF called DE_Veh
this item may be used by data structures in other ITS standards.

DE_WaitOnStopline

bpline data concept is used to indicate to the vehicle it must stop at the stop line 2

on:

ne = BOOLEAN --

True or Ealse

[f "true", the vehicles on this specific connecting

maneuver” have to stop on the stop-line
bnd @Wot to enter the collision area

icleldent <ASN>

nd not move past.

Used By: This entry

DF_ConnectionManeuverAssist <ASN> <>.

is“used riirnr-fly |"\\JI one-other data structure inthis efnndard’ a DE called

In addition, this item may be used by data structures in

standards.

7.176 Data Element:

DE_WiperRate

other ITS

Use: The current rate at which wiper sweeps are taking place on the subject vehicle. In units of sweeps per minute. Use
a value of 1 for any sweep rate with a period greater than 60 seconds.

ASN.1 Representation:
WiperRate INTEGER

(0..127) -- units of sweeps per minute
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XML Representation:
<xs:simpleType name="WiperRate" >
<xs:annotation>

<xSs

:documentation>

units of sweeps per minute
</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:unsignedByte">

<xSs

:maxInclusive value="127"/>

</xs:restriction>
</xs:simpleType>

Used By: This entry
name, ASN.1, and X

DF 1

. o 4l ol la bl £all H o Llo aland. . 4 H bloa ' =l ol L =l b
1S uncu.ly UusSTu Uy uaic IUIIUVVIIIH £ ULICT Udld SUULUIrco 1t uns stariuddaru \IUL;UIU l._
ML name (if present) of each):

<XML>, and

F_VehicleStatus <ASN>

DF

F WiperStatus <ASN> <XML>.

In addition, this item
7.177 Data Element:
Use: The current st

The "Wiper Status"
the vehicles location
hard it was raining/g
the "Swipes Per Min
manually (driver ad
conditions in the are

ASN.1 Representat
WiperStatuskF]
unavail

off
intermi
low

high
washerlI
automat

may be used by data structures in other ITS standards.
DE_WiperStatusFront
htus of the wiper system on the front of the subject.vehicle.

Probe Data Element is intended to inform Probe ‘Data Users whether or not it wa
at the time the Probe Data snapshot was\taken. The element also provides an
nowing by including the "Swipes Per Minute" of the wiper blades across the win
Lite", the harder it was raining/snowing.(/The element also includes whether the w|
tivated) or automatically (rain sensor activated) to provide additional inforn
b of the vehicle.

on:

ront = ENUMERATED 4
bble (0),\—= Not Equipped with wiper status
-- or wiper status is unavailable

(1),

ttent (2),
(3),
(4),

nUse (126), -- washing solution being used

i cRxésgent (127), -- Auto wiper equipped

}

pe, descriptive

s raining/snowing at
indication as to how
dshield. The higher
pers were turned on
ation as to driving

W HOCAL CONTENT

XML Representation:
<xs:simpleType name="WiperStatusFront" >

<xs:an
<xs

notation>
:appinfo>
unavailable (0) -- Not Equipped with wiper status
-- or wiper status is unavailable

off (1)
intermittent
low (3)

high (4)
washerInUse (126)
automaticPresent

(2)

-- washing solution being used
(127) -- Auto wiper equipped

</xs:appinfo>
</xs:annotation>
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<xs:union>

<xSs

:simpleType>

<xs:restriction base="xs:unsignedInt">

<xs:minInclusive value="0"/>
<xs:maxInclusive value="127"/>

</xs:restriction>

</x
<XSs

s:simpleType>
:simpleType>

<xs:restriction base="xs:string">

</x
<Xs

</X
</xs:u
</xs:simpleT

Used By: This entry
name, ASN.1, and X

DF 1

<xXs:enumeration value="unavailable"/>
<xXs:enumeration value="off"/>
<xs:enumeration value="intermittent"/>
<xs:enumeration value="low"/>

P P N P i RN TP [T PRy | | S s i 1

Senumers B—raly hi-gh
<xXs:enumeration value="washerInUse"/>
<xXs:enumeration value="automaticPresent"/>

/xs:restriction>

s:simpleType >

:simpleType>

xs:restriction base="local:WiperStatusFront"
s:simpleType>

hion>

ype>

/>

is directly used by the following 2 other data structures’in this standard (record ty
ML name (if present) of each):
F_VehicleStatus

QASN> <XML>, and

DF

F WiperStatus <ASN> <XML>.

In addition, this item
Remarks: See also|
7.178 Data Element:
Use: The current st
The "Wiper Status"

the vehicles location
hard it was raining/g

the "Swipes Per Min
manually (driver ad

may be used by data structures in(other ITS standards.
the data element WiperRatewhich conveys the current sweep rate of wiper strok
DE_WiperStatusRear

htus of the wiper system on the rear of the subject vehicle.
Probe DatacElement is intended to inform Probe Data Users whether or not it wa
at the time)the Probe Data snapshot was taken. The element also provides an

nowingsby including the "Swipes Per Minute" of the wiper blades across the win
Lite",.the harder it was raining/snowing. The element also includes whether the w|

pe, descriptive

s raining/snowing at
indication as to how
dshield. The higher
pers were turned on

tivated) or automatically (rain sensor activated) to provide additional infornTation as to driving

conditions in the are

ASN.1 Representat
WiperStatusR
unavail

off
intermi
low
high
washerlI
automat

£ bee ol
d Ul U1 VCTIIUIT.

ion:
ear = ENUMERATED {
able (0), —-- Not Equipped with wiper status
-- or wiper status is unavailable
(1),
ttent (2),
(3),
(4),
nUse (126), -- washing solution being used
icPresent (127), -- Auto wipper equipped

# LOCAL_ CONTENT
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XML Representation:
<xs:simpleType name="WiperStatusRear" >
<xs:annotation>
<xs:appinfo>

unavailable (0) -- Not Equipped with wiper status
-— or wiper status is unavailable

off (1)

intermittent (2)

low (3)

high (4)

washerInUse (126) -- washing solution being used
automaticPresent (127) -- Auto wipper equipped

</xs:appinfo>

< /XS : appotation

<xXs:unfon>
<xsl|:simpleType>

xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="127"/>

/Xs:restriction>

</xs:simpleType>

<xs|:simpleType>

xs:restriction base="xs:string">
<xs:enumeration value="unavailable"/>
<xs:enumeration value="off"/>
<xs:enumeration value="intermittenk!/>
<xs:enumeration value="low"/>
<xs:enumeration value="high"/>
<xs:enumeration value="washexInUse"/>
<xs:enumeration value="automaticPresent"/>

/Xs:restriction>

</xjg:simpleType >

<xsl|:simpleType>

Xs:restriction base="A6cal:WiperStatusRear" />

</xjg:simpleType>
</xs:upion>
</xs:simpleType>

Used By: This entry is directly used by/the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if presént) of each):

DF DF_VehicleStatus <ASN> <XML>, and

DF DE- WiperStatus <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
Remarks: See also the data element WiperRate which conveys the current sweep rate of wiper strokes.
7.179 Data Element: DE_YawRateConfidence

Use: This DE is used to provide the confidence interval of the 95% confidence level for the currently reported value of
DE_YAWRAate, taking into account the current calibration and precision of the sensor(s) used to measure and/or calculate
yaw rate. This data element is only to provide the listener with information on the limitations of the sensing system; not to
support any type of automatic error correction or to imply a guaranteed maximum error. This data element should not be
used for fault detection or diagnosis, but if a vehicle is able to detect a fault, the confidence interval should be increased
accordingly.
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The frame of references and axis of rotation used shall be accordance with that defined in SAE J670, Issued 1976-07 and
its successors. Note the definitions provided in Figure 1 (Tire Axis System) and Figure 2 (Directional Control Axis

Systems).

ASN.1 Representation:

YawRateConfidence ::= ENUMERATED {
unavailable (0), -- B'000 Not Equipped with yaw rate status
-- or yaw rate status is unavailable
degSec-100-00 (1), -- B'001 100 deg/sec
degSec-010-00 (2), -- B'010 10 deg/sec
degSec-005-00 (3), -——- B'011 5 deg/sec
degSec-001-00 (4), -- B'100 1 deg/sec
degSec-000-10 (5), -- B'101 0.1 deg/sec
degSec—OO 85 6 B340 65 \.lc\j sSeT
degSec-000-01 (7) -- B'111 0.01 deg/sec

}

-- Encoded as a 3 bit value

XML Representation:

<xs:simpleType name="YawRateConfidence" >
<xs:anpotation>
<xs|:appinfo>

</xk:appinfo>
<xs|:documentation>
Fncoded as a 3 bit valde
</Xxp:documentation>
</xs:apnotation>
<xs:unfion>
<xs|:simpleType>
xs:restriction base="xs:unsignedInt">
<xs:mindneclusive value="0"/>
<xs:ma¥Inclusive value="7"/>
/Xs:restriction>
</xJs: simpleType>
<xs|: simpleType>
Xgirestriction base="xs:string">

inavailable (0) -- B&apos;000 Not Equipped wWith yaw rate sy
-- or yaw rate status is unavailable

HegSec 100 00 (1) -- Bé&apos;001 100 deg7/sec

HegSec 010 00 (2) -- B&apos;010 10 deg/sec

HegSec 005 00 (3) -- B&apos;011 5 deg/sec

HegSec 001 00 (4) -- B&apos;100 X deg/sec

HegSec 000 10 (5) -- Bé&apos;101 0.1 deg/sec

HegSec 000 05 (6) —-- B&apos;13i0* 0.05 deg/sec

HegSec 000 01 (7) -- Bé&apos 1%l 0.01 deg/sec

atus

<xs:enumeration value="unavailable"/>
<xs:enumeration value="degSec 100 00"/>
<xs:enumeration value="degSec 010 00"/>
<xs:enumeration value="degSec 005 00"/>
<xs:enumeration value="degSec 001 00"/>
<xs:enumeration value="degSec 000 10"/>
<xs:enumeration value="degSec 000 05"/>
<xs:enumeration value="degSec 000 01"/>
</xs:restriction>
</xs:simpleType >
</xs:union>
</xs:simpleType>
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Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF AccelSteerYawRateConfidence <ASN> <XML>, and

DF DF VehicleStatus <ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
7.180 Data Element: DE_YawRate

Use: The Yaw Rate of the vehicle, a signed value (to the right being positive) and expressed in 0.01 degrees per second.
The "Yaw Rate" Pr}be Data Element is used in conjunction with the "Yaw Rate Confidence" Datp Element to inform

others on the amoupt of a vehicle's rotation about it's longitudinal axis within a certain time périod| often at the time a
t was taken. The Yaw Rate Element reports the vehicle's rotation in degrees |per second with the
te element also in

Probe Data snapsh
Yaw Rate Confiden
degrees per second

ce Element providing additional information on the coarseness of the Yaw

ASN.1 Representatjon:
YawRate = [INTEGER (-32767..32767)
-- LSB unlits of 0.01 degrees per second (signed)

XML Representation:
<xs:simpleType name="YawRate" >
<xs:anpotation>

<xs

</x

</xs:a
<xs:re

<xs

</xs:r
</xs:simpleT

7.181 Data Element:

Use: The Zoneleng
back in the lane to W
it represents the poi

Maneuver Assist dafa frame torelate dynamic data about the lane. It is also used to relate the distan

to the rear edge of
dynamic approach s

:documentation>

LSB units of 0.01 degrees per setond (signed)

s :documentation>

hnotation>

striction base="xs:short">
:minInclusive value="-32%67"/>
cstriction>

lype>

DE_ZonelLength

th data concept js used to provide an estimated distance from the stop bar, alon
hich it pertains, It-is used in various way to related this distance value. For use
nht where the,driver can successfully execute the connection maneuver. It is us

BNy queue:” It is further used within the context of a vehicles traveling speed to
beeds:

g the lane centerline
vith clearance zones
ed in the Clearance
te from the stop bar
advise on preferred

FaYa

ASN.1 Representa

ZonelLength ::

-- Unit

INTEGER
1 meter,

(0..10000)
0 unknown,

-— The value 10000 to be used for Distances >=10000 m

(e.qg.
-— known

from known point to another point along a
path, often against traffic flow direction

-- when used for measuring queues)

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF

DF _AdvisorySpeed

<ASN> <>, and

DF

DF _ConnectionManeuverAssist

<ASN> <>.

In addition, this item

may be used by data structures in other ITS standards
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8. EXTERNAL DATA ENTRIES

This section defines the precise structure of the regional data concepts defined in this standard for a generic region. In
the absence of any specification adopted by the region in question, these definitions are normative for that region.

The DSRC message content defined by this standard is further divided into specific messages, data frames, and elements
as defined in this clause and in others of this standard. Typically, these messages are made up of content further defined
in this document (i.e. made up of entries that are either atomic or complex but which are also defined in this document)
and message content defined externally to this document. Such external content is reused from other functional areas and
standards developed by other groups and SDOs. The contents of this standard (both at the complete message level and
its component parts) may be reused by other efforts elsewhere.

All text in this clause is considered normative unless expressly marked otherwise. Definitions for this message set are
presented in the follpwing Subclauses. € IS presented In a section tte T Represeniation. The equivalent
XML expression is gresented in a section titled XML Representation which follows the translation~tulg set cited in Clause
Two (SAE Standard|J2630). Should the two sections conflict in some way, the ASN.1 expression)shall take precedence.

The productions of JASN.1 which follow shall be considered normative in nature. While the majofity of the normative
content is reflected|in the actual syntax of the ASN.1, some entries also have additiohal stateents in the ASN.1
comments which shall be considered normative as well. In addition, the textual commentary provided with each entry (in
sections marked "uge" and "remarks") may also provide additional normative restrictions on the prgper use of the entry
being described. The XML productions follow directly from the ASN.1 specifications and the same ryles shall be applied.
Users of this standafd seeking to be in conformance with it shall follow the ngrmative text outlined herg.

8.1 Data Element] DE_AltitudeConfidence EU [EU]

Use: The DE_AltituleConfidence data element provides the confidence of an altitude value in a 4 bit|value.

ASN.1 Representatjon:

AltitudeConfidehce ::= ENUMERATED {
alt-000-01, -- accuracy within 0.0l~meter
alt-000-02, -- accuracy within 0%02 meter
alt-000-05, | -- accuracy within 0~ 05 meter
alt-000-10, | -- accuracy within 0.10 meter
alt-000-20, -- accuracy within 0.20 meter
alt-000-50, -- accuracy within 0.50 meter
alt-001-00, -- accuracy within 1.00 meter
alt-002-00, | -- accuracy (within 2.00 meter
alt-005-00, | -- accuract% within 5.00 meter
alt-010-00, -- accuracy within 10.00 meter
alt-020-00, | -- acclinacy within 20.00 meter
alt-050-00, -- ageuracy within 50.00 meter
alt-100-00, | -w. decuracy within 100.00 meter
alt-200-00, | &sfaccuracy within 200.00 meter
outOfRange, Freeeaey ceets—20-0—00—meters
unavailable -- unavailable

}

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Altitude EU <aASN>
<>. In addition, this item may be used by data structures in other ITS standards.

8.2 Data Element: DE_AltitudeValue_EU [EU]

Use: The AltitudeValue data value is as defined in TS102894-2 data dictionary.
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ASN.1 Representat
AltitudeValue
Where:
seaLevel (
oneCentim
unavailab

ion:

INTEGER -— units of 0.01 meter

(-100000..800001)

0),
eter (1),
le (800001)

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Altitude EU <ASN>

<>. In addition, this

8.3 Data Element:

Use: The Angle da
node point, or to ¢
intersection, or to d
increases in 1.5 deg

ASN.1 Representat
Angle ::= INTEG
Unsigned
the true
the valu
the valu

Used By: This entry
CHANGED <asN>

8.4 Data Element:

Use: The DaylJpnd

ASN.1 Representat
Day ::= INTEGER
-- BCD codin

-- values wi

-- except that the value xxx“ (0xFF shall indicate an invalid value

Used By: This entry
<>. In addition, this

8.5 Data Element:

item may be used by data structures in other ITS standards.

DE_Angle_JPN [JPN]

a element Is used to describe the angle with which another lane path meets the
escribe the angle information related to how each approach intersects, with
bscribe the headway angle of ingress at the node point. The true north.iS)zer:
'ee steps in a clockwise fashion.

jon:

FR (0..239)

units of 1.5 degree, in 1 byte

north is 0, positive is clockwise

240 to 254 shall not be sent

255 (0xFF) indicates an invalid value

is used directly by one other data structure in this,standard, a DF called DF_Cor

current lanes at the
each other at one
b degree. The value

hputedLane

<>. In addition, this item may be used by data structures in other ITS standards
DE_Day_ JPN [JPN]

hta element is used to describe the day of the month using a 1 byte BCD coding f
jon:
(0..255)

g of Day of Month,.in 1 byte
th nibble values ‘between 1010 and 1111 shall not be sent

is used directly*by one other data structure in this standard, a DF called DF_Tim

brmat

eMark JPN <ASN>

item may, be used by data structures in other ITS standards.

DE_DayOfWeek_JPN [JPN]

Use: The DayOfWe

ASN.1 Representation:
DayOfWeek ::= ENUMERATED {
unknown (0),
monday (1),
tuesday (2),
wednesday (3),
thursday (4),
friday (5),
saturday (6),
sunday (7)
}
-- Encoding as per above, in 3 bits

-- the value

0x00 shall indicate an invalid value

ekdpn data element is used to describe the day of the week using regional numbeg

ring conventions.
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TimeMark JPN <ASN>
<>. In addition, this item may be used by data structures in other ITS standards.

Remarks: The value which is assigned to each enumerated state is normative. Those transport layers that may reassign
these values over the air for effective bandwidth reduction (such as UPER) may need to restore these values when the
message value is exchanged with others in the higher layers (the application layers).

8.6 Data Element: DE_DegreesLat_JPN [JPN]
Use: The DegreesJpn data element is used to describe signed units of degrees of lat.

ASN.1 Representation:
DegreesLat ::= INTEGER (-90..90)
-- Signed unlits of degrees, in 1 byte
-- the valu +91 to +126 shall not be sent
-- the valu -128 to -91 shall not be sent
-- the value| 127 (0x7F) shall indicate an invalid value

Used By: This entry is used directly by one other data structure in this standard, a DR-called DF_LatifjudeDMS2 <ASN>
<>. In addition, this|item may be used by data structures in other ITS standards.

8.7 Data Element]{ DE_DegreesLong_JPN [JPN]
Use: The DegreesJpn data element is used to describe signed units of degrees of long.

ASN.1 Representatjon:
DegreesLong ::=| INTEGER (-180..180)
-- Signed unlits of degrees, in 2 bytes
-- the valu +181 to +32766 shall not be sent
-- the valuEF -181 to -32768 shall not bélsent
-- the value|l 32767 (0Ox7FFF shall indicate an invalid value

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_LongitudeDMS2
<ASN> <>. In addifion, this item may be used by data structures in other ITS standards.

8.8 Data Element]DE_Elevation_JPN [JEN]

Use: The Elevation JPN data element represents the geographic position above or below thg reference ellipsoid
(typically WGS-84). |It has a resolution of 1 decimeter and represents a symmetric range of positive ahd negative values.

ASN.1 Representatjon:
Elevation ::= INTEGER: (-32768..32767)
-- Signed unifts. '9f 0.1m (10cm), in 2 bytes
-— the value B2J767 (0x7FFF) shall indicate an invalid value

Used By: This entry is directly used by the following 4 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF FullPositionVector <ASN> <XML>, and
DF DF Position3D <ASN> <XML>, and
MSG MSG_BasicSafetyMessage Verbose (VBSM) <ASN> <XML>, and
DF DF REG Position3D JPN <ASN> <>,

In addition, this item may be used by data structures in other ITS standards.
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8.9 Data Element:

Use:

DE_EmissionType_EU [EU]

restriction ) as per regional value conventions of the EU region.

ASN.1 Representation:

EmissionType ::
typeA,
typeB,
typeC,
typeD,
typeE,

ENUMERATED {
check for proper restrictions

# LOCAL_CONTENT

The DE_EmissionType EU data element allows selecting an emission type (typically for a road segment use

}

Used By: This entry

DF REG RestrictionUserType EU <ASN> <>,

is used directly by one other data structure in this standard, a DF called
In addition, this item may be used by data structure

standards.
8.10 Data Element:
Use: The HolidayJp

ASN.1 Representat

Holiday ::= ENU
weekday (0
holiday (1
}

-- Encoding

Used By: This entry
<>. In addition, this|

Remarks: The valu
these values over th
message value is ex

8.11 Data Element:

Use: The HourJpn data elemeniis used to describe the hour using a 1 byte BCD coding format

las per above, in 1 bit

DE_Holiday_JPN [JPN]

n data element is used to describe the state of the week aceording to regional ne
on:

MERATED {

)
)

is used directly by one other data structure in this standard, a DF called DF_Tim

5 in other ITS

pds.

eMark JPN <ASN>

item may be used by data structures in other ITS standards.
e which is assigned to each'enumerated state is normative. Those transport laye
changed with others in\thé higher layers (the application layers).

DE_Hour_JPN [4PN]

rs that may reassign

e air for effective bandwidth reduction (such as UPER) may need to restore th¢se values when the

ASN.1 Representat
Hour ::= INTEGE
-- BCD codin

on:
R (0~7255)
g-0f Hour of a Day, in 1 byte

except th

at the value 255 (0OxFF) shall indicate an invalid value

values above upper nibble 0010 and lower nibble 0100 shall not be sent
values with lower nibble values between 1010 and 1111 shall not be sent

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TimeMark JPN <ASN>

<>. In addition, this

item may be used by data structures in other ITS standards.
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8.12 Data Element: DE_Incident Response Equipment [ITIS]

Use: The ITIS enumeration list commonly refered to as "Incident Response Equipment," is assigned the upper byte value
ranges from 9984 to 10239,
"IncidentResponseEquipment” in the ASN.1 and XML productions. The items in this enumeration list are not allowed to
be used as an event category classification. This list contains a total of 72 different phrases. The remaining 55 values up
to the lower byte value of [127] are reserved for additional "national" phrases in this byte range. Local phrases may be
added to the list starting with the lower byte value of 128 and proceeding upward from there (in other words, the first value

of [39] (which provides for value

inclusive). This list

assigned for any local additions to this list would be given the value 10112).

ASN.1 Representation:

IncidentResponseEquipment

::= ENUMERATED ({

ground-fire-
heavy-ground
aircraft
marine-equip
support-equi
medical-resc
other

ground-fire-
engine
truck-or-aer
quint

tanker-pumpe
brush-truck
aircraft-res
heavy-ground
dozer-or-plo
tractor
tanker-or-te
aircraft-oth
aircraft-fix
helitanker
helicopter
marine-equip
fire-boat-wi
boat-no-pump
support-appa
breathing-ap|
light-and-ai

medical-resc

rescue-unit
urban-search
high-angle-r
crash-fire-r
bLS-unit
aLS-unit

mobile-command-post

chief-office
hAZMAT-unit

type-i-hand-
type-ii-hand

privately-owned-vehicle

other-appara
ambulance
bomb-squad-v

SUppression (99857,
~equipment (9980),
(9988),
ment (9989),
pment (9990),
ie-unit (9991),
(9993), —-- Depreciated by fire standd
-— use
suppression-other (9994),
(9995),
ial (99906),
(9997), -- A fiwe-function type of fi
-—- The\wunits in the movie Bad
-- gbints
r—combination (9998),
(10000),
cue-firefighting (10001),
~equipment-other (LO004Ny
I (1000%9),
(100006) ,
hder (¢o008),
e (10024),
cd-wing-tanker (10025),
(10026),
(10027),
ment-other (10034),
th-pump (10035),
(10036),
ratus—-other (10044),
paratus-support (10045),
r—umtt (10046),
ue=unit-other (10054),
(10055),
-rescue-unit (10056),
escue (10057),
escue (10058),
(10059),
(10060),
(10075), -- Depreciated, do not use
r-car (10076),
(10077),
crew (10078),
-crew (10079),
(10083), -- (Often found in volunteer
tus-resource (10084), -- (Remapped from fire code z
(10085),
an (10086)

is formally called

rds, do not

re apparatus.
kdraft were

fire teams)
ero)
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combine-harvester
construction-vehicle
farm-tractor
grass—-cutting-machines
hAZMAT-containment-tow
heavy-tow

light-tow

flatbed-tow
hedge-cutting-machines
mobile-crane
refuse-collection-vehicle
resurfacing-vehicle

road-sweeper
roadside-1it

+ ] et il onecrxanic

salvage-vehi
sand-truck
snowplow
steam-roller
swat-team-va
track-laying
unknown-vehi
white-1lining

dump-truck
supervisor-v
snow-blower
rotary-snow-
road-grader
steam-truck

# LOC

XML Representation:

<xs:simpleType
<xs:union
<xs:si
<xXS

</x

cle

ol
-vehicle
cle
-vehicle Consider using Roadwork "z
operations! unless the obj
refer &£ the specific vehi
typed) MAlternative Renderi
paidhting vehicle

chicle

pblower
Alternative term: motor gy
A special truck that thaws
storm drains

AL CONTENT ITIS

hame="IncidentResponseEquipment" >

mpleType>

:restriction base="xs:unsignedInt">
xs:minlpclusive value="9984"/>
xs:maxlnclusive value="10239"/>

s :restriction>

</Xs:s

impleType>

<xs:simpleType>

<xSs

:restriction base="xs:string">

<xs:enumeration value="ground fire suppression" id=" 9985"/>
<xs:enumeration value="heavy ground equipment" id=" 9986"/>
<xs:enumeration value="aircraft" id="_ 9988"/>
<xs:enumeration value="marine equipment" id="_ 9989"/>
<xs:enumeration value="support equipment" id="_9990"/>
<xs:enumeration value="medical rescue unit" id="_9991"/>
<xs:enumeration value="other" id="_ 9993"/>

<xs:enumeration value="ground fire suppression other" id=" 9
<xs:enumeration value="engine" id=" 9995"/>

<xs:enumeration value="truck or aerial" id="_9996"/>
<xs:enumeration value="quint" id="_ 9997"/>

<xs:enumeration value="tanker pumper combination" id=" 9998"
<xs:enumeration value="brush truck" id=" 10000"/>
<xs:enumeration value="aircraft rescue firefighting" id="_10

oad marking

ective is to
cle of this

ng: line

ader
culverts and

994" />

/>

001" />
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<xs:enumeration value="heavy ground equipment other" id=" 10004"/>
<xs:enumeration value="dozer or plow" id="_ 10005"/>
<xs:enumeration value="tractor" id="_10006"/>
<xs:enumeration value="tanker or tender" id=" 10008"/>
<xs:enumeration value="aircraft other" id="_10024"/>
<xs:enumeration value="aircraft fixed wing tanker" id="_ 10025"/>
<xs:enumeration value="helitanker" id="_ 10026"/>
<xs:enumeration value="helicopter" id="_10027"/>
<xs:enumeration value="marine equipment other" id=" 10034"/>
<xs:enumeration value="fire boat with pump" id=" 10035"/>
<xs:enumeration value="boat no pump" id=" 10036"/>
<xs:enumeration value="support apparatus other" id=" 10044"/>
<xs:enumeration value="breathing apparatus support" id=" 10045"/>
senumerattion—valve=—"light—and—air—unitl —ad="10046"1
xs:enumeration value="medical rescue unit other" id="_ 10054["/>
xs:enumeration value="rescue unit" id="_10055"/>
xs:enumeration value="urban search rescue unit" id=",10056"|/>
xs:enumeration value="high angle rescue" id="_10057"/>
xs:enumeration value="crash fire rescue" id=" 10058"/>
xs:enumeration value="bLS unit" id=" 10059"/>
xs:enumeration value="aLS unit" id=" 10060"/>
xs:enumeration value="mobile command post" &d=" 10075"/>
xs:enumeration value="chief officer car" ,id=" 10076"/>
xs:enumeration value="hAZMAT unit" id=",~10077"/>
xs:enumeration value="type i hand crew)“™Md=" 10078"/>
xs:enumeration value="type ii hand ckrew" id=" 10079"/>
xs:enumeration value="privately owied vehicle" id="_10083"/]>
xs:enumeration value="other appanatus resource" id=" 10084"|/>
xs:enumeration value="ambulance!\'id=" 10085"/>
xs:enumeration value="bomb squad van" id="_ 10086"/>
xs:enumeration value="combin€& harvester" id=" 10087"/>
xs:enumeration value="construction vehicle" id=" 10088"/>
xs:enumeration value="farm tractor" id="_10089"/>
xs:enumeration value={grass cutting machines" id="_10090"/
xs:enumeration valwes"hAZMAT containment tow" id="_ 10091"/
xs:enumeration value="heavy tow" id=" 10092"/>
xs:enumeration . value="1light tow" id="_ 10094"/>
xs:enumeratiof Wwalue="flatbed tow" id="_ 10114"/>
xs:enumeration value="hedge cutting machines" id="_10093"/
xs:enumeration value="mobile crane" id=" 10095"/>
xs:enumé€ration value="refuse collection vehicle" id="_1009¢"/>
xs:enumeration value="resurfacing vehicle" id="_10097"/>
xs:enumeration value="road sweeper" id=" 10098"/>
xsperumeration value="roadside litter collection crews" id=" 10099"/>
%stenumeration value="salvage vehicle" id="_10100"/>
Xstienumeration value="sand truck® 1d=" 1UL0OL"
<xs:enumeration value="snowplow" id=" 10102"/>
<xs:enumeration value="steam roller" id=" 10103"/>
<xs:enumeration value="swat team van" id="_10104"/>
<xs:enumeration value="track laying vehicle" id=" 10105"/>
<xs:enumeration value="unknown vehicle" id=" 10106"/>
<xs:enumeration value="white lining vehicle" id=" 10107"/>
<xs:enumeration value="dump truck" id=" 10108"/>
<xs:enumeration value="supervisor vehicle" id=" 10109"/>
<xs:enumeration value="snow blower" id=" 10110"/>
<xs:enumeration value="rotary snow blower" id=" 10111"/>
<xs:enumeration value="road grader" id=" 10112"/>
<xs:enumeration value="steam truck" id=" 10113"/>

</xs:restriction>
</xs:simpleType >
<xs:simpleType>
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<xSs

:restriction base="xs:string">

<xs:pattern value="\[.+\].*"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>

<xSs

:restriction base="local:IncidentResponseEquipment" />

</xs:simpleType>
</xs:union>
</xs:simpleType>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive

name, ASN.1, and X

DF T

ML name (if present) of each):

yF—Vehictetdent ASN XM ad

MSG N

1ISG EmergencyVehicleAlert (EVA) <ASN> <XML>.

In addition, this item
8.13 Data Element:
Use: Simple text us

ASN.1 Representat
ITIStext :: IA

XML Representation:

<xs:simpleType
<xXs:restr
<xs:mi
<XS:ma
</xXs:rest
</xs:simpleType

Used By: This entry
<ASN> <XML>.

8.14 Data Element:

Use: The geograph
minute, and 60 miny
only in Japanese dé
(about ~28X more g

In addition, this item may be used by data structures in other ITS standards.

may be used by data structures in other ITS standards.
DE_ITIS_Text [ITIS]
ed with ITIS codes.

jon:

FString (SIZE(1..500))

hame="ITIStext" >

iction base="xs:string">
hlLength value="1"/>
kLength value="500"/>
riction>

is used directly by one other data structure in this standard, a DF called DF_ITI§

-Codes And Text

DE_LatitudeDMS [JPN]

ic latitude of‘an object, expressed in 1/100th of an integer second, where 60 seg
tes comprise a degree of latitude (often referred to as a DDMMSS.sss format).
ployments. The finer precision offered by units in 1/10th integer microdegree
recise). In both cases the data is with reference to the horizontal datum then

32,400,001 shall be

conds comprise one
This format is used
5 is used elsewhere
in use. The value

Lsed when unavailable.

ASN.1 Representat
LatitudeDMS
-- Signed un

ion:
INTEGER (-32400000.. 32400000)
its of 0.01 seconds of a minute of a degree of Latitude

-- Providing a range of plus-minus 90 degrees
-- in a 4 byte value when implicit or in BER forms

-- the value

Ox7FFF FFFF shall indicate an invalid value

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Node LLdms 48b

<ASN> <>.

In addition, this item may be used by data structures in other ITS standards.
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8.15 Data Element: DE_LongitudeDMS [JPN]

Use: The geographic longitude of an object, expressed in 1/100th of an integer second, where 60 seconds comprise one
minute, and 60 minutes comprise a degree of longitude (often referred to as a DDMMSS.sss format). This format is used
only in Japanese deployments. The finer precision offered by units in 1/10th integer microdegrees is used elsewhere
(about ~28X more precise). In both cases the data is with reference to the horizontal datum then in use. The value
64,800,001 shall be used when unavailable.

ASN.1 Representation:

LongitudeDMS ::= INTEGER (-64800000.. 64800000)
-- Signed units of 0.01 seconds of a minute of a degree of Longitude
-- Providing a range of plus-minus 180 degrees

--ina4b;e/]re—va'1-u'e—wrre11—.tmpmrrm
-- the value| Ox7FFF FFFF shall indicate an invalid value

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Node LLdms 48b
<ASN> <>. In addifion, this item may be used by data structures in other ITS standards.

8.16 Data Element] DE_MaxTimetoChange [JPN]
Use: The MaxTimefoChange data element provides the maximum time to change to the next state.

ASN.1 Representatjon:
MaxTimetoChange| : := INTEGER (0..2402)
-- Unsigned units of 0.1 seconds, in 2 bytes
-- the value| 2401 shall indicate 'forever'
-- the valuas 2402 to 65534 shall not be sent
-- the value| 65535 (OxFFFF) shall indicate \an invalid value

Used By: This entry is used directly by one other data structure in this standard, a DF called
DF _REG MovementEvent JPN <ASN> <>. In addition, this item may be used by data structures in other ITS
standards.

8.17 Data Element]DE_MinTimetoChange [JPN]
Use: The MinTimetpChangedata elemént provides the minimum time to change to the next state.

ASN.1 Representatjon:

MinTimetoChange| ::= INTEGER (0..2402)
-- Unsigned junits of)0.1 seconds, in 2 bytes
-- the value| 2401, shall indicate 'forever'
-- the valu 2402 to 32766 shall not be sent
-—- the value|l 32767 (Ox7FFF) shall indicate an invalid value
-- Note that:
-- The MSB is used as a flag and set to one to
-- indicate that the value does not count down.
-- Under this condition the movement phase may end
-- immediately if certain condition are meet.

Used By: This entry is used directly by one other data structure in this standard, a DF called
DF_REG MovementEvent JPN <ASN> <>. In addition, this item may be used by data structures in other ITS
standards.
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8.18 Data Element: DE_Minute_JPN [JPN]

Use: The Minutedpn data element is used to describe a minute (of time) using a 1 byte BCD coding format

ASN.1 Representation:
Minute ::= INTEGER (0..255)
-- BCD coding of Minute of an Hour, in 1 byte
-- values above a combined BCD value of 59 (>59)
-- (i.e. 0110 0000) shall not be sent
-- except that value 255 (OxFF) shall indicate an invalid value

Used By: This entry is used directly by one other data structure in this standard, a DF called DFE_TimeMark JPN <ASN>
<>. In addition, this[item may be used by data structures in other TTS standards.

8.19 Data Element] DE_MinutesAngle_JPN [JPN]

Use: The MinutesJpn data element is used to describe units of a unsigned minute of angle.

ASN.1 Representatjon:
MinutesAngle ::F INTEGER (0..59)
-- Unsigned units of minutes of an angle, in 1 byte
-- values above 59 shall not be sent
-- except that value 255 (0OxFF) shall indicate an invalid value

Used By: This entry is directly used by the following 2 other data strugtures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF LatitudeDMS2 <ASN> <>, and

DF DF LongitudeDMS2 <ASN> <>.

In addition, this item|may be used by data structures-in other ITS standards.
8.20 Data Element]DE_Month_JPN [JPN]

Use: The Monthdpn data element is used to describe the month using a 1 byte BCD coding format

ASN.1 Representatjon:
Month ::= INTEGER (1..28%)
-- BCD coding of Month of a year, in 1 byte
-- values above @ combined BCD value of 12 (>12)
-- (i.e. 000{1.0011) shall not be sent
-- except that/value 255 (0xFF) shall indicate an invalid value

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TimeMark JPN <ASN>
<>. In addition, this item may be used by data structures in other ITS standards.
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8.21 Data Element: DE_MsgCount_JPN [JPN]

Use: The MsgCount JPN data element is used to provide a sequence number within a stream of messages from the

same sender.

ASN.1 Representation:

MsgCount ::=

INTEGER (0..255)

-- a count value which is incremented with each use
-- the next value after 255 shall be one
-- value 0 (0x00) shall indicate that MsgCount is not available

Used By: This entry is directly used by the following 11 other data structures in this standard (record type, descriptive
name, ASN.1, and YMCname (if present) of each):

DF

DF

DF

MSG

MSG

MSG

MSG

MSG

MSG

MSG

MSG

In addition, this item
8.22 Data Element:

Use: The ITIS enun
[38] (which provides
in the ASN.1 and XML productions.
This list contains a total of 14 different phrases.

DF IntersectionGeometry CHANGED <ASN> <>, and
DF IntersectionState CHANGED <ASN> <>, and
DF RoadSegment CHANGED <ASN> <>, and
NSG_BasicSafetyMessage Verbose (VBSM) <ASN> <XML>, and
MSG CommonSafetyRequest (CSR) <ASNZ <XML>, and
NMSG IntersectionCollisionAvoidance (ICA)  <ASN> <XML>, and
MSG MapData (MAP) <ASN> <>, and
NSG_RoadSideAlert (RSA) <ASN> <XML>, and
MSG RTCM Corrections (RTEM) <ASN> <XML>, and
MSG_SignalRequestMessage (SRM) <ASN> <XML>, and
NMSG_SignalStatusMessage (SSM) <ASN> <XML>.

may be used<by data structures in other ITS standards.

DE_Responder Group Affected [ITIS]

neration list commonly refered to as "Responder Group Affected," is assigned the
fotvalue ranges from 9728 to 9983, inclusive). This list is formally called "Respq

upper byte value of
nderGroupAffected”

Items from this enumeration list can be used as an event category classification.
The remaining 113 values up to the lower byte value of [127] are

reserved for additional "national" phrases in this byte range. Local phrases may be added to the list starting with the
lower byte value of 128 and proceeding upward from there (in other words, the first value assigned for any local additions
to this list would be given the value 9856).

ASN.1 Representation:
ResponderGroupAffected ::= ENUMERATED {

emergency-vehicle-units (9729), -- Default phrase,

federal-law-enforcement-units
state-police-units
county-police-units
local-police-units
ambulance-units

to be used when one of

-- the below does not fit better

( ) s
( )
(9732), -—-- Hint: also sheriff response units
( )y
( )y
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rescue-units (9735),
fire-units (9736),
hAZMAT-units (9737),
light-tow-unit (9738),
heavy-tow-unit (9739),
freeway-service-patrols (9740),
transportation-response-units (9741),
private-contractor-response-units (9742),

... —— # LOCAL CONTENT ITIS
}
-- These groups are used in coordinated response and staging area information
(rather than typically consumer related)

XML RepresentatioL\:
<xs:simpleType hame="ResponderGroupAffected" >
<xs:union
<xs:si
<xs

hpleType>

:restriction base="xs:unsignedInt">
xs:minInclusive value="9728"/>
xs:maxInclusive value="9983"/>
</Xjg:restriction>

</xs:sfimpleType>
<xs:sippleType>
<xs|:restriction base="xs:string">

xs:enumeration value="emergency vehigle units" id="_9729"/
xs:enumeration value="federal law enforcement units" id="_9730"/>
xs:enumeration value="state polidg units" id="_9731"/>
xs:enumeration value="county p&lice units" id="_ 9732"/>
xs:enumeration value="local police units" id="_9733"/>
xs:enumeration value="ambulafce units" id=" 9734"/>
xs:enumeration value="rescue units" id="_ 9735"/>
xs:enumeration value="five units" id=" 9736"/>
xs:enumeration value=MRAZMAT units" id="_9737"/>
xs:enumeration valwe="light tow unit" id="_9738"/>
xs:enumeration valué="heavy tow unit" id="_ 9739"/>
xs:enumeration.value="freeway service patrols" id=" 9740"/
xs:enumeratioh Walue="transportation response units" id="_9741"/>
xs:enumeration value="private contractor response units" id=" 9742"/>

</xjg:restrictdgon>
</xs:sfimpleTypé&/>
<xs:sippleType>

<Xs

</xpvDestriction>

:restriction base="xs:string">
xSypédttern value="\[.+\].*"/>

</xs:simpleType>
<xs:simpleType>

<xs:restriction base="local:ResponderGroupAffected"

</xs:simpleType>
</xs:union>
</xs:simpleType>

/>

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF_Vehicleldent

MSG

MSG EmergencyVehicleAlert (EVA)

<ASN> <XML>, and

<ASN> <XML>.

In addition, this item may be used by data structures in other ITS standards.
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8.23 Data Element: DE_Second_JPN [JPN]
Use: The SecondJpn data element is used to describe a second (of time) using a 1 byte BCD coding format

ASN.1 Representation:
Second ::= INTEGER (0..60)
-- BCD coding of a second of time, in 1 byte
-- values above a combined BCD value of 60
-- (i.e. 0110 0000) shall not be sent
-- except that value 255 (OxFF) shall indicate an invalid value

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TimeMark JPN <ASN>
<>. In addition, this item may be used by data structures in other ITS standards.

8.24 Data Element] DE_SecondsAngle JPN [JPN]
Use: The Angle JPN data element is used to describe the unsigned seconds of an angle insteps of {|/100th of a second.

ASN.1 Representatjon:

SecondsAngle ::F INTEGER (0..5999)
-- Unsigned units of 1/100th seconds of angle, in 2 bytes
-- values friom 6000 to 65534 shall not be sent
-- the value| 65535 (OxFFFF) shall indicate an invalid{wvalue

Used By: This entry is directly used by the following 2 other data strugctures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF DF LatitudeDMS2 <ASN> <>, and

DF DF LongitudeDMS2 <ASN> <>.

In addition, this item|may be used by data structures in-other ITS standards.
8.25 Data Element]DE_SummerTime_JPN [JPN]
Use: The SummerTlimedata element is used to describe if summer time is locally active.

ASN.1 Representatjon:

SummerTime ::= ENUMERATEDSN
notInSummer[lime Q9.
inSummerTime L)

}
-- Encoding rs per above, in 1 bit

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_TimeMark JPN <ASN>
<>. In addition, this item may be used by data structures in other ITS standards.

Remarks: The value which is assigned to each enumerated state is normative. Those transport layers that may reassign
these values over the air for effective bandwidth reduction (such as UPER) may need to restore these values when the
message value is exchanged with others in the higher layers (the application layers).

8.26 Data Element: DE_TenthSecond_JPN [JPN]

Use: The TenthSecond data element is used to describe a tenth of a second (of time) using a 1 byte BCD coding format
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ASN.1 Representation:

TenthSecond ::
-- Unsigned

INTEGER (0..9)
units of 100 milliseconds, in 1 byte

-- values from 10 to 254 shall not be sent

-- the value

255 (0xFF) shall indicate an invalid value

Used By: This entry is used directly by one other data structure in this standard, a DF called DE_TimeMark JPN <ASN>

<>. In addition, this

8.27 Data Element:

item may be used by data structures in other ITS standards.

DE_TimeRemaining_JPN [JPN]

Use: The TimeRemaining data element is used to express the time (in units of 0.1 seconds) remaining for a signal

phase value. This
TimeChangeDetails.

ASN.1 Representatj

TimeRemaining :f:

Unsigned
the valu
values f
the valu

Used By: This entry
DF_REG_Movemen

is used as the regional way to express the various UTC based time foun

on:

INTEGER (0..9001)
units of 0.1 seconds,

spanning 15 minutes, in 2 Oytes

~ 9001 shall indicate 'forever'
rom 9002 to 65534 shall not be sent
e 65535 (OxFFFF) shall indicate an invalid wvalue

is used directly by one other data structure in this stdndard, a DF called
[Event JPN <aAsSN> <>. In addition, this item may be used by data structures in

standards.

8.28 Data Element:

Use: The ITIS enueration list commonly refered to as:!Vehicle Groups Affected," is assigned the

[36] (which provides
the ASN.1 and XML,
list contains a total ¢
additional "national"
of 128 and proceedi
be given the value 9

DE_Vehicle Groups Affected [ITIS]

for value ranges from 9216 to 9471, inclusive). This list is formally called "Vehi
productions. ltems from this entumeration list can be used as an event category
f 35 different phrases. The remaining 92 values up to the lower byte value of [1
phrases in this byte range-"Local phrases may be added to the list starting with
ng upward from there (in. other words, the first value assigned for any local additi
B44).

This is a count-down type of value in that every second the remaining value redI

in the data frame
ces by 10.

other ITS

upper byte value of
cleGroupAffected” in
classification. This
27] are reserved for
the lower byte value
pns to this list would

as well
M value of

ASN.1 Representatjon:
VehicleGroupAffected ::= ENUMERATED {
all-vehicles (9217),
bicycles (9218),
motorcycles (9219), -- to include moped§d
cars (9220), -— (remapped from ER
-— zero)
light-vehicles (9221),
cars-and-light-vehicles (9222),
cars-with-trailers (9223),
cars-with-recreational-trailers (9224),
vehicles-with-trailers (9225),
heavy-vehicles (9220),
trucks (9227),
buses (9228),
articulated-buses (9229),
school-buses (9230),
vehicles-with-semi-trailers (9231),
vehicles-with-double-trailers (9232), —-- Alternative Rende
-- doubles
high-profile-vehicles (9233),
wide-vehicles (9234),
long-vehicles (9235),

ring: western
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hazardous-loads (92306),
exceptional-loads (9237),
abnormal-loads (9238),
convoys (9239),
maintenance-vehicles (9240),
delivery-vehicles (9241),
vehicles-with-even-numbered-license-plates (9242),
vehicles-with-odd-numbered-license-plates (9243),
vehicles-with-parking-permits (9244),
vehicles-with-catalytic-converters (9245),
vehicles-without-catalytic-converters (9240),
gas-powered-vehicles (9247),
diesel-powered-vehicles (9248),
1PG-vehicles (024G,
military-confoys (9250),
military-vehficles (9251),

.. #
}

-- Classification of vehicles and types of transport

XML Representation:

LOC

<xs:simpleType

<xXs:un
<xSs

</x
<XSs

id="_9242"/>

id="_9243"/>

ion
:si
<XSs

</x
S:s
:si

<xs|:

AL CONTENT ITIS

hame="VehicleGroupAffected" >

mpleType>
:restriction base="xs:unsignedInt">
xs:minInclusive value="9216"/>
xs:maxInclusive value="9471"/>
s:restriction>
impleType>
mpleType>
restriction base="xs:string">

xs:enumeration value="all”vehicles" id=" 9217"/>

xs:enumeration value="bicycles" id="_ 9218"/>

xs:enumeration valwe="motorcycles" id="_ 9219"/>

xs:enumeration value="cars" id="_9220"/>
xs:enumeration.value="1light vehicles" id="_9221"/>

xs:enumeratioh Wwalue="cars and light vehicles" id="_ 9222"/
xs:enumeration value="cars with trailers" id="_9223"/>
xs:enumeration value="cars with recreational trailers" id="| 9224"/>
xs:enumération value="vehicles with trailers" id="_9225"/>
xs:enumeration value="heavy vehicles" id="_ 9226"/>

xs:gnumeration value="trucks" id="_9227"/>

xspenumeration value="buses" id=" 9228"/>

%9:enumeration value="articulated buses" id="_ 9229"/>
<xs:enumeration value="school buses"” 1d="_ 9230"/>

<xs:enumeration value="vehicles with semi trailers" id=" 9231"/>
<xs:enumeration value="vehicles with double trailers" id="_ 9232"/>
<xs:enumeration value="high profile vehicles" id="_9233"/>
<xs:enumeration value="wide vehicles" id="_9234"/>

<xs:enumeration value="long vehicles" id="_ 9235"/>

<xs:enumeration value="hazardous loads" id=" 9236"/>
<xs:enumeration value="exceptional loads" id="_ 9237"/>
<xs:enumeration value="abnormal loads" id="_ 9238"/>
<xs:enumeration value="convoys" id=" 9239"/>

<xs:enumeration value="maintenance vehicles" id=" 9240"/>
<xs:enumeration value="delivery vehicles" id="_ 9241"/>
<xs:enumeration value="vehicles with even numbered license plates"
<xs:enumeration value="vehicles with odd numbered license plates"
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<xs:enumeration value="vehicles with parking permits" id="_9
<xs:enumeration value="vehicles with catalytic converters" i
<xs:enumeration value="vehicles without catalytic converters
<xs:enumeration value="gas powered vehicles" id=" 9247"/>
<xs:enumeration value="diesel powered vehicles" id=" 9248"/>
<xs:enumeration value="1PG vehicles" id=" 9249"/>
<xs:enumeration value="military convoys" id="_ 9250"/>
<xs:enumeration value="military vehicles" id="_ 9251"/>

</xs:restriction>
</xs:simpleType >
<xs:simpleType>

<xSs

:restriction base="xs:string">

<xs:pattern value="\[.+\].*"/>

</ %

P S R

244" />
d="_9245"/>
"oid=" 9246"/>

</Xs:s

<xs:si

<xs

</xs:s
</xs:unio
</xs:simpleType

Used By: This entry
name, ASN.1, and X

DF 1

impleType>
pleType>
:restriction base="local:VehicleGroupAffected"
impleType>

h>

/>

is directly used by the following 2 other data structures in this 'standard (record t\
ML name (if present) of each):
F_Vehicleldent

<ASNS <XML>, and

MSG N

1ISG EmergencyVehicleAlert (EVA) <ASN> <XML>.

In addition, this item
8.29 Data Element:

Use: The Yeardpn ¢

ASN.1 Representat
Year ::= INTEGE
-- BCD codin

-- values wi

-- except that the value 65535 (OxFFFF) shall indicate an invalid value

Used By: This entry
<>. In addition, this

8.30 Data Frame: [

may be used by data structures in other |ITS-standards.

DE_Year_JPN [JPN]

ata element is used to describelthe year (of time) using a 2 byte BCD coding forn
jon:

R (1..65535)

g of four digits.of the year A.D. in 2 bytes

th nibble values between 1010 and 1111 shall not be sent

is used directly by one other data structure in this standard, a DF called DF_Tim

pe, descriptive

hat

eMark JPN <ASN>

item may'be used by data structures in other ITS standards.

F-Altitude_EU [EU]

Use: The DF_Altitude data frame provides the altitude and confidence of the accuracy of that altitude from the reference

ellipsoid, typically in

ASN.1 Representat

Altitude SE
value
confidence

}

the WGS84 coordinate system.

ion:

QUENCE {
AltitudeValue,
AltitudeConfidence

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_REG Position3D EU

<ASN> <>,

In addition, this item may be used by data structures in other ITS standards.


https://saenorm.com/api/?name=a9c62f44fd24ea87be722866b4b0cd40

SAE INTERNATIONAL J2735™ SEP2015 Page 297 of 402

8.31 Data Frame: DF_ITIS-Codes_And_Text [ITIS]

Use: The use of ITIS codes interspersed with free text. The complete set of ITIS codes can be found in Volume Two of
the J2540 Standard. This is a set of nealry 1,500 items which are used to encode common events and list items in ITS.

ASN.1 Representation:
ITIScodesAndText ::= SEQUENCE (SIZE(1..100)) OF SEQUENCE {
item CHOICE {
itis ITIScodes,
text ITIStext
} -— # UNTAGGED
}

XML Representatiop:
<xs:complexType|l name="ITIScodesAndText" >
<xs:sequence| minOccurs="1" maxOccurs="100">
<xs:choicg >
<xs:elpment name="itis" type="ITIScodes" />
<xs:elfpment name="text" type="ITIStext" />
</xs:choife>
</xs:sequencp>
</xs:complexTypp>

Used By: This entry is used directly by one other data structure in this standard, a MSG called MSG [Travelerinformation
Message (TIM) <a$N> <XML>. In addition, this item may be used by data structures in other ITS sfandards.

Remarks: Refer to|the SAE ITIS entry ITIScodes for the complete\(and lengthy) listing of these codes and for an XML
rendering.

8.32 Data Frame: DF_LatitudeDMS2 [JPN]

Use: The geographic latitude of an object, expressed.in 1/100th of an integer second, where 60 sefconds comprise one
minute, and 60 minytes comprise a degree of latitude (often referred to as a DDMMSS.sss format). [ This format is used
only in Japanese dgployments. The finer precision offered by units in 1/10th integer microdegrees is used elsewhere
(about ~28X more pfecise). In both cases the.data is expressed with reference to the horizontal datym then in use. The
value 32,400,001 shgll be used when unavailable.

ASN.1 Representatjon:
LatitudeDMS2 ::F SEQUENCE_Y

d Degreeslalt, --Units of degrees
m MinutesAngle, - )units of minutes
s SecondsAngle =~ units of 1/100th seconds
} —-— total sfize.8f 4 bytes (32 bits) when implicit encoding is used
Used By: This entryisdirectty used by thefottowng-2otherdatastructuresimrthis—starmdard<(record-type, descriptive

name, ASN.1, and XML name (if present) of each):

DF DF Node LLdms 80b <ASN> <>, and

DF DF REG Position3D JPN <ASN> <>,

In addition, this item may be used by data structures in other ITS standards.

8.33 Data Frame: DF_LongitudeDMS2 [JPN]

Use: The geographic longitude of an object, expressed in 1/100th of an integer second, where 60 seconds comprise one
minute, and 60 minutes comprise a degree of latitude (often referred to as a DDMMSS.sss format). This format is used
only in Japanese deployments. The finer precision offered by units in 1/10th integer microdegrees is used elsewhere
(about ~28X more precise). In both cases the data is expressed with reference to the horizontal datum then in use. The
value 64,800,001 shall be used when unavailable.
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ASN.1 Representati
LongitudeDMS2

d Degreeslong,

on:

SEQUENCE {
-—- units of degrees

m MinutesAngle, -- units of minutes
s SecondsAngle -- units of 1/100th seconds
} —-— total size of 5 bytes (40 bits) when implicit encoding is used

Used By: This entry is directly used by the following 2 other data structures in this standard (record type, descriptive
name, ASN.1, and XML name (if present) of each):

DF

DF Node LLdms 80b

<ASN> <>, and

DF

DF_REG Position3D_JPN

<ASN> <>.

In addition, this item
8.34 Data Frame: [

Use: A 48-bit node

ASN.1 Representatj

may be used by data structures in other ITS standards.
F_Node_LLdms_48b [JPN]
ype with lat-long values expressed in Japanese 0.001 second units:

on:

Node-LLdms-48b |: := SEQUENCE ({
lon LongitufdeDMS,
lat LatitudeDMS

}

Used By: This entry
DF_REG NodeOffs

ptPoint JPN

is used directly by one other data structure in-this standard, a DF called
<ASN> <>. |n addition, thisitem may be used by data structures in

standards.
8.35 Data Frame: [

Use: An 80-bit node

ASN.1 Representatj
Node-LLdms-80Db [::

lon Longitu

F_Node_LLdms_80b [JPN]
type with lat-long values expressed in Japanese 0.001 second units.

on:

SEQUENCE {
HdeDMS2,

lat Latitud

> DMS 2

}

Used By: This entry
DF_REG NodeOffs

is used\directly by one other data structure in this standard, a DF called

standards.

ptPoint, JPN <aAsSN> <>. In addition, this item may be used by data structures in

8.36 Data Frame: DF_PrioritizationResponse_EU [EU]

other ITS

other ITS

Use: The PrioritizationResponse data frame is used to provide the prior response state and the signal group ID for a
vehicle (or other object).

ASN.1 Representation:
PrioritizationResponse = SEQUENCE {
stationID DSRC.StationID,
—-— Id of requesting wvehicle
-— Note that the stationID has to remain unchanged
-- during the whole prioritisation process
priorState DSRC.PrioritizationResponseStatus,

-- State of prioritization request
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signalGroup

}

DSRC.SignalGrouplD,
-- 1d of prioritized LaneSet, which will
-- be given free way

-- # LOCAL_CONTENT

Used By: This entry is used directly by one other data structure in this standard, a DF called

DF _PrioritizationResponseList EU <aASN> <>.

standards.

8.37 Data Frame: DF_PrioritizationResponseList EU [EU]

Use: The Prioritizati

onResponseList data frame is a list of PrioritizationResponse entries.

ASN.1 Representat

PrioritizationR

Used By: This entry
DF REG Intersectid

on:
csponselist

SEQUENCE SIZE(1..10) OF PrioritizationReSpon

In addition, this item may be used by data structures in other ITS

is used directly by one other data structure in this standard, a DF called
nState EU <AsSN> <>. In addition, this item may be used by data’strdctures in

standards.
8.38 Data Frame: [

Use: The regional ¢
content to a given d
the base standard.

ASN.1 Representat
Reg-AdvisorySpe

Used By: This entry
DF Regional Advis

F_REG_AdvisorySpeed Base [REGION]

efinition of any extensions to this data frame, if required. Used to allow each reg
ata frame to suit regional needs. In such use, the required elements are defing
Fach region will define this data concept, and the.containing namespace, as it req

on:
ed

= SEQUENCE { }
is used directly by one other data structure in this standard, a DF called

brySpeed <ASN> <>.

8.39 Data Frame: [

Use: The regional ¢
content to a given d
the base standard.

ASN.1 Representatj

Reg-ComputedLan

Used By: This entry

F_REG_ComputedLane_Base [REGION]

efinition of any extensions to this data frame, if required. Used to allow each reg
ata frame to suit régional needs. In such use, the required elements are defing
Fach region will define this data concept, and the containing namespace, as it req

on:

N

SEQUENCE { }

is used directly by one other data structure in this standard, a DF called

other ITS

ion to add additional
d below to augment
uires.

In addition;-this item may be used by data structures in other ITS standards.

ion to add additional
d below to augment
uires.

DF Regional Comp

utedLane <ASN> <>. |In addition. this item may be used by data structures in o

her ITS standards.

8.40 Data Frame: DF_REG_ConnectionManeuverAssist_Base [REGION]

Use: The regional definition of any extensions to this data frame, if required. Used to allow each region to add additional
content to a given data frame to suit regional needs. In such use, the required elements are defined below to augment
the base standard. Each region will define this data concept, and the containing namespace, as it requires.

ASN.1 Representat
Reg-ConnectionM

ion:
aneuverAssist ::

= SEQUENCE { }

Used By: This entry is used directly by one other data structure in this standard, a DF called

DF Regional ConnectionManeuverAssist <AsSN> <>.

standards.

In addition, this item may be used by data structures in other ITS
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8.41 Data Frame: DF_REG_GenericLane_Base [REGION]

Use: The regional definition of any extensions to this data frame, if required. Used to allow each region to add additional
content to a given data frame to suit regional needs. In such use, the required elements are defined below to augment

the base standard. Each region will define this data concept, and the containing namespace, as it requires.

ASN.1 Representation:

Reg-GenericLane ::

SEQUENCE { }

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Regional GenericLane

<ASN> <>.

In addition, this item may be used by data structures in other ITS standards.

8.42 Data Frame: DF_REG_Intersection_Base [REGION]

Use: The regional ¢
content to a given d
the base standard.

ASN.1 Representatj

Reg-Intersectio

Used By: This entry
<ASN> <>. In addi

8.43 Data Frame: [
Use: The regional ¢

content to a given d
the base standard.

efinition of any extensions to this data frame, if required. Used to allow each reg
ata frame to suit regional needs. In such use, the required elements are. defing
Fach region will define this data concept, and the containing namespace}. as it req

on:
n

SEQUENCE { }

is used directly by one other data structure in this standard;ya DF called DF_Red

ion to add additional
d below to augment
uires.

ional Intersection

ion, this item may be used by data structures in other ITS standards.
F_REG_IntersectionState Base [REGION]

efinition of any extensions to this data frame,f,required. Used to allow each reg
ata frame to suit regional needs. In suchuse, the required elements are define

ion to add additional
d below to augment
uires.

Fach region will define this data concept,:and the containing namespace, as it req

ASN.1 Representat
Reg-Intersectio

on:
hState

SEQUENCE { 1

Used By: This entry
DF_Regional_Inters

is used directly by one otherdata structure in this standard, a DF called

pctionState <ASN> <>. « In"addition, this item may be used by data structures in pther ITS standards.

8.44 Data Frame: DF_REG _IntersectionState EU [EU]

Use: The regional definition of extensions to this data frame, for the EU region.
ASN.1 Representat
Reg-Intersectio

activePriori

}

jon:
nState SEQUENCE {
tize@tions PrioritizationResponselList OPTIONAL,

Used By: This entry is used directly by one other data structure in this standard, a DF called
DF_Regional IntersectionState <ASN> <>. In addition, this item may be used by data structures in other ITS standards.

8.45 Data Frame: DF_REG_LaneAttributes_Base [REGION]

Use: The regional definition of any extensions to this data frame, if required. Used to allow each region to add additional
content to a given data frame to suit regional needs. In such use, the required elements are defined below to augment
the base standard. Each region will define this data concept, and the containing namespace, as it requires.

ASN.1 Representation:
Reg-LaneAttributes

SEQUENCE {
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Used By: This entry is used directly by one other data structure in this standard, a DF called
DF_Regional RegionalLaneAttributes <ASN> <>. In addition, this item may be used by data structures in other ITS
standards.

8.46 Data Frame: DF_REG_LaneDataAttribute _Base [REGION]

Use: The regional definition of any extensions to this data frame, if required. Used to allow each region to add additional
content to a given data frame to suit regional needs. In such use, the required elements are defined below to augment
the base standard. Each region will define this data concept, and the containing namespace, as it requires.

ASN.1 Representation:
Reg-LaneDataAttribute ::= SEQUENCE { ... }

Used By: This entry is used directly by one other data structure in this standard, a DF called
DF_Regional LaneDataAttribute <asN> <>. In addition, this item may be used by data structurés:in other ITS
standards.

8.47 Data Frame: DF _REG_LaneDataAttribute JPN [JPN]
Use: The regional definition of extensions to this data frame, for the Japan region.

ASN.1 Representatjon:
Reg-LaneDataAttfibute ::= SEQUENCE { ... }

Used By: This entry is used directly by one other data structure in thissstandard, a DF called
DF_Regional LaneDataAttribute <asN> <>. In addition, this item¢may be used by data structures in) other ITS
standards.

8.48 Data Frame: DF _REG_MapData Base EU NEW [EU]
Use: The regional definition of extensions to this data frame, for the EU region.
ASN.1 Representatjon:

Reg-MapData ::=| SEQUENCE ({
signalHeadLofcations SignalHeadLocationList OPTIONAL,

}

Used By: This entry is used directly,' by one other data structure in this standard, a DF called DF_Redional _MapData
<ASN> <>. In addifion, this itetd may be used by data structures in other ITS standards.

8.49 Data Frame: DF _REG" MapData_Base [REGION]

Use: The regional definition of any extensions to this data frame _if required llsed to allow each regdion to add additional

content to a given data frame to suit regional needs. In such use, the required elements are defined below to augment
the base standard. Each region will define this data concept, and the containing namespace, as it requires.

ASN.1 Representation:
Reg-MapData ::= SEQUENCE { ... }

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Regional MapData
<ASN> <>. In addition, this item may be used by data structures in other ITS standards.

8.50 Data Frame: DF_REG_MovementEvent Base [REGION]
Use: The regional definition of any extensions to this data frame, if required. Used to allow each region to add additional

content to a given data frame to suit regional needs. In such use, the required elements are defined below to augment
the base standard. Each region will define this data concept, and the containing namespace, as it requires.
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ASN.1 Representation:
Reg-MovementEvent ::= SEQUENCE { ... }

Used By: This entry is used directly by one other data structure in this standard, a DF called
DF_Regional_MovementEvent <ASN> <>. In addition, this item may be used by data structures in other ITS standards.

8.51 Data Frame: DF_REG_MovementEvent JPN [JPN]
Use: The regional definition of extensions to this data frame, for the Japan region.

ASN.1 Representation:

Reg-MovementEvent ::= SEQUENCE ({
-- A set of countdown style time-to-change values
-- all in unfits of 0.1 seconds and following
-- the naming of the base DSRC standard

startTime fimeRemaining OPTIONAL,

-— When this phase 1st started
minEndTime MinTimetoChange,

-— Expected shortest end time
maxEndTime MaxTimetoChange OPTIONAL,

-— Expected longer end time

likelyTime [imeRemaining OPTIONAL,

-— Best predicted value based on other data
confidence PSRC.TimelIntervalConfidence OPTIONALS
-— Applies to above time element only
nextTime fimeRemaining OPTIONAL,

}

Used By: This entry is used directly by one other data structure in this standard, a DF called
DF_Regional MoveimentEvent <ASN> <>. In addition) this item may be used by data structures in gther ITS standards.

8.52 Data Frame: DOF _REG_MovementState_Base [REGION]

Use: The regional definition of any extensigns to this data frame, if required. Used to allow each redion to add additional
content to a given data frame to suit regional needs. In such use, the required elements are defingd below to augment
the base standard. Each region will define this data concept, and the containing namespace, as it requires.

ASN.1 Representatjon:
Reg-MovementStajte ::=_SEQUENCE { ... }

Used By: This entry is used directly by one other data structure in this standard, a DF called
DF_Regional MovellnentState <ASN> <>. In addition, this item may be used by data structures in ofher ITS standards.

8.53 Data Frame: DF_REG_NodeAttribute Base [REGION]

Use: The regional definition of any extensions to this data frame, if required. Used to allow each region to add additional
content to a given data frame to suit regional needs. In such use, the required elements are defined below to augment
the base standard. Each region will define this data concept, and the containing namespace, as it requires.

ASN.1 Representation:
Reg-NodeAttribute ::= SEQUENCE { ... }

Used By: This entry is used directly by one other data structure in this standard, a DF called
DF_Regional_RegionalNodeAttribute <ASN> <>. In addition, this item may be used by data structures in other ITS
standards.
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8.54 Data Frame: DF_REG_NodeOffsetPoint_Base [REGION]

Use: The regional definition of any extensions to this data frame, if required. Used to allow each region to add additional
content to a given data frame to suit regional needs. In such use, the required elements are defined below to augment

the base standard. Each region will define this data concept, and the containing namespace, as it requires.

ASN.1 Representation:

Reg-NodeOffsetPoint ::

SEQUENCE { }

Used By: This entry is used directly by one other data structure in this standard, a DF called

DF Regional NodeOffsetPoint <ASN> <>.

8.55 Data Frame: DF_REG_NodeOffsetPoint_JPN [JPN]

Use: The regional d

ASN.1 Representat
Reg-NodeOffsetP
-- Full posi
POsA Node

efinition of extensions to this data frame, for the Japan region.

on:

bint ::= CHOICE {

tion expressed in units of 0.01 seconds
-LLdms-48b,

-- Full posi
-- an DD.MM.
posB Node

tion expressed in multiple elements in
SS.sss style format
-LLdms-80b,

}

Used By: This entry
DF Regional Node

is used directly by one other data structure‘in this standard, a DF called
DffsetPoint <ASN> <>,

8.56 Data Frame: [
Use: The regional ¢
content to a given d
the base standard.

ASN.1 Representat

Reg-Position3D |::

Used By: This entry
<ASN> <>. In addi

F_REG_Position3D_Base [REGION]

efinition of any extensions-o.this data frame, if required. Used to allow each reg
ata frame to suit regional needs. In such use, the required elements are define
Fach region will defing this data concept, and the containing namespace, as it req

on:
}

SEQUENCEN{

is used.directly by one other data structure in this standard, a DF called DF_Red

In addition, this item may be used by data structures in other ITS standards.

In addition, this/item may be used by data structures in ¢ther ITS standards.

ion to add additional
d below to augment
uires.

ional Position3D

ion, this\item may be used by data structures in other ITS standards.

8.57 Data Frame: [

FZREG_Position3D_EU [EU]

Use: The regional definition of extensions to this data frame, for the EU region.

ASN.1 Representat

Reg-Position3D ::
Altitude,

altitude

}

ion:

SEQUENCE {

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Regional _Position3D

<ASN> <>,

In addition, this item may be used by data structures in other ITS standards.
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8.58 Data Frame: DF_REG_Position3D_JPN [JPN]

Use: A data concept which provides a definitive and precise location in the WGS-84 coordinate system from which short
offsets may then be used to create additional data using a flat earth projection centered from this point. The

REG_Position3D_JPN data frame contains the latitude, the longitude, and the elevation information.

ASN.1 Representation:

Reg-Position3D ::

latitude
longitude
elevation

}

SEQUENCE {
LatitudeDMS2,
LongitudeDMS2,
Elevation,

Used By: This entry
<ASN> <>. In addi

8.59 Data Frame: [

Use: The regional ¢
content to a given d
the base standard.

ASN.1 Representat
Reg-Restriction

Used By: This entry
DF Regional Restri

is used directly by one other data structure in this standard, a DF called DF Reqg

ional Position3D

ion, this item may be used by data structures in other ITS standards.
F_REG_RestrictionUserType_Base [REGION]

efinition of any extensions to this data frame, if required. Usedo allow each reg
ata frame to suit regional needs. In such use, the required elements are define
Fach region will define this data concept, and the containing-namespace, as it req

jon:
UserType

SEQUENCE { }

is used directly by one other data structure in-this standard, a DF called
CtionUserType <ASN> <>. In addition, thisitem may be used by data structures

standards.

8.60 Data Frame: [

Use: The regional d

ASN.1 Representat

Reg-Restriction
emission E
}

Used By: This entry
DF Regional Restri

F_REG_RestrictionUserType_EU [EU]
efinition of extensions to this data frame, for the EU region.
on:

UserType SEQUENCE {
missionType OPTIONAL,

is used\directly by one other data structure in this standard, a DF called
CtionUserType <ASN> <>. In addition, this item may be used by data structures

standards.

ion to add additional
d below to augment
uires.

in other ITS

in other ITS

8.61 Data Frame: DF_REG_RoadSegment_Base [REGION]

Use: The regional definition of any extensions to this data frame, if required. Used to allow each region to add additional
content to a given data frame to suit regional needs. In such use, the required elements are defined below to augment
the base standard. Each region will define this data concept, and the containing namespace, as it requires.

ASN.1 Representat

Reg-RoadSegment ::

ion:

}

SEQUENCE {

Used By: This entry is used directly by one other data structure in this standard, a DF called

DF Regional RoadSegment <ASN> <>,

In addition, this item may be used by data structures in other ITS standards.
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8.62 Data Frame: DF_REG_SignalControlZone Base [REGION]

Use: The regional definition of any extensions to this data frame, if required. Used to allow each region to add additional
content to a given data frame to suit regional needs. In such use, the required elements are defined below to augment

the base standard. Each region will define this data concept, and the containing namespace, as it requires.

ASN.1 Representation:

Reg-SignalControlZone

SEQUENCE { }

Used By: This entry is used directly by one other data structure in this standard, a DF called

DF Regional Signal

ControlZone <ASN> <>.

standards.

8.63 Data Frame:

Use: The regional ¢
content to a given d
the base standard.

ASN.1 Representat
Reg-SPAT ::= SE

Used By: This entry
<>. In addition, this|

8.64 Data Frame: [

Use: The regional d

ASN.1 Representatj

Reg-ConnectionM|
vehicleToLa
rsuDistance

}

Used By: This entry

DF Regional Conng¢ctionManeuverAssist <AsSN> <>.

F REG_SPAT Base [REGION]

efinition of any extensions to this data frame, if required. Used to allow eacb'reg
ata frame to suit regional needs. In such use, the required elements.are defing
Fach region will define this data concept, and the containing namespaceyas it req

jon:

DUENCE  { }

is used directly by one other data structure in this standard, a DF called DF_Red

In addition, this item may be used by data structures in other ITS

ion to add additional
d below to augment
uires.

ional SPAT <ASN>

item may be used by data structures in other ITS stapdards.
F_Reg-ConnectionManeuverAssist_ EU [EU]

efinition of extensions to this data frame, for'the EU region.
on:

hneuverAssist ::= SEQUENCE. {

hePositions VehicleToLanePositionList,
'romAnchor DSRC.NodeOffsetPoint OPTIONAL

is used directly by one‘other data structure in this standard, a DF called
In addition, this item may be used by data stn

standards.

8.65 Data Frame: [

Use: The HeadOfLi
is located.

F_SignalHeadLocation_ EU NEW [EU]

ghtPesition data frame provides the location of a signal head with respect to the

uctures in other ITS

ntersection in which

ASN.1 Representat

SignalHeadLocat
node
elevation
signalGroupI

}

ion:
ion ::= SEQUENCE ({
DSRC.NodeOffsetPoint, -- the location
DSRC.Offset-B11, -- elevation up to 10 meters
D DSRC.SignalGroupID,

Used By: This entry is used directly by one other data structure in this standard, a DF called

DF SignalHeadlLocationList EU NEW <ASN> <>.

In addition, this item may be used by data struc

standards.

tures in other ITS
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8.66 Data Frame: DF_SignalHeadLocationList EU NEW [EU]

Use: The SignalHeadLocationList data frame consists of a list of SignalHeadLocations.

ASN.1 Representation:

SignalHeadLocationList ::

= SEQUENCE (SIZE(1..20)) OF SignalHeadLocation

Used By: This entry is used directly by one other data structure in this standard, a DF called

DF REG MapData

Base EU NEW <ASN> <>.

standards.

8.67 Data Frame: DF_TimeMark_JPN [JPN]

In addition, this item may be used by data structures in other ITS

Use: The TimeMarIk_JPN data element is used to describe the information about when the ,mess

contains the informg
the minute, the seco

ASN.1 Representat
TimeMark ::= SE
year
month
day
summerTime
holiday
dayofWeek
hour
minute
second
tenthSecond

}

Used By: This entry
CHANGED <ASN>

8.68 Data Frame: [

Use: The VehicleT]
other object) is in.

ASN.1 Representat

VehicleToLanePo
stationID
lanelID

tion of the year, the month, the day, summer time or not, holiday or not, pday of
hd and the millisecond.

jon:

DUENCE  {

Year, -— BCD coding of A.D. 2 bytes
Month, -— BCD coding of Month, 1 byte
Day, -- BCD coding of Day, 1 byte
SummerTime,

Holiday,

DayOfWeek,

Hour, -— BCD coding of Hour, 1 byte
Minute, -—- BCD coding of Minute, 1 byte
Second, -— BCD coding ofi Second, 1 byte
TenthSecond -- units of 10® "millisecond, 1 byte

is used directly by one other data structure in this standard, a DF called DF_Tim

age is generated. It
the week, the hour,

eChangeDetails

<>. In addition, this item maybe used by data structures in other ITS standards

F_VehicleToLanePasition EU [EU]

jon:
sitien, ::= SEQUENCE ({
DSRCY StationID,

pLanePosition data frame is used to provide information regarding what lane @ subject vehicle (or

DSRC.LanelD,

}

-- # LOCAL_CONTENT

Used By: This entry is used directly by one other data structure in this standard, a DF called

DF VehicleToLanePositionList EU <ASN> <>.

standards.

8.69 Data Frame: DF_VehicleToLanePositionList_ EU [EU]

Use: The VehicleToLanePositionList data frame is a list of VehicleToLanePosition entries

ASN.1 Representat
VehicleToLanePo

ion:
sitionList

= SEQUENCE SIZE(1..5) OF VehicleToLanePosition

In addition, this item may be used by data structures in other ITS
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Used By: This entry is used directly by one other data structure in this standard, a DF called DF_Reg-
ConnectionManeuverAssist EU <AsSN> <>. In addition, this item may be used by data structures in other ITS
standards.

8.70 Data Element: ESS_EssMobileFriction [NTCIP]

Use: Indicates measured coefficient of friction in percent. The value 101 shall indicate an error condition or missing
value.

ASN.1 Representation:
EssMobileFriction ::= INTEGER (0..101)

XML Representation:
<xs:simpleType hame="EssMoblleFriction™ >
<xs:restrfiction base="xs:unsignedByte">
<xs:makInclusive value="101"/>
</xs:restfriction>
</xs:simpleType

Used By: This entry is used directly by one other data structure in this standard, a Dk called DF_VeHicleStatus <ASN>
<XML>. In addition,|this item may be used by data structures in other ITS standards«

8.71 Data Element] ESS_EssPrecipRate_quantity [NTCIP]

Use: The rainfall, ¢r water equivalent of snow, rate in tenths of grams per square meter per second (for rain, this is
approximately to 0.3 mm/hr). A value of 65535 shall indicate an errarycondition or missing value.

ASN.1 Representatjon:
EssPrecipRate :|:= INTEGER (0..65535)

XML Representation:

<xs:simpleType hame="EssPrecipRate" >
<xs:restrfiction base="xs:unsignedShort"/>

</xs:simpleType

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VeHicleStatus <aAsN>
<XML>. In addition,|this item may be used by data structures in other ITS standards.

8.72 Data Element] ESS_EssPrecipSituation_code [NTCIP]
Use: Describes the [weather'situation in terms of precipitation.

ASN.1 Representatjon:

EssPrecipSituatlion ::= ENUMERATED {
other (1),
unknown (2),
noPrecipitation (3),
unidentifiedSlight (4),
unidentifiedModerate (5),
unidentifiedHeavy (6),
snowSlight (7),
snowModerate (8),
snowHeavy (9),
rainSlight (10),
rainModerate (11),



https://saenorm.com/api/?name=a9c62f44fd24ea87be722866b4b0cd40

SAE INTERNATIONAL

J2735™ SEP2015

Page 308 of 402

rainHeavy
frozenPrecipitationSlight

(12),

frozenPrecipitationModerate

frozenPrecipitationHeavy

}

XML Representation:
<xs:simpleType name="EssPrecipSituation" >
<xs:annotation>

<xs:appinfo>

other

(1)
unknown
noPrecipitation

(2)

(3)

(13),

(14),

(15)

unigerrsi-fiedStiohte
unidentifiedModerate (5)
unidentifiedHeavy
snowSlight (7)
snofwModerate (8)
snowHeavy (9)

raipSlight
raipModerate
rainHeavy
frogenPrecipitationSlight
frogenPrecipitationModerate
frogpenPrecipitationHeavy

(10)
(11)
(12)

</xs:appinfo>
</xs:annoftation>

<xs:union

<xs:sippleType>
<xs|:restriction base="xs:unsignedInt">

</xp:restriction>
</xs:sfimpleType>
<xs:sippleType>

<xs|:restriction base=!"xS:string">

XS
XS
XS
XS
XS
Xs
Xs
XS
XS

renumeration
renumeratioh
renumeration
renumeration
renumération
renumeration
enumeration
senumeration
renumeration

L4
\ e

(6)

(13)
(14)
(15)

xs:minInclusive value="1"/>
xs:maxInclusive value="15"/>

value="other" />
value="unknown"/>
value="noPrecipitation"/>
value="unidentifiedSlight"/>
value="unidentifiedModerate"/>
value="unidentifiedHeavy"/>
value="snowSlight"/>
value="snowModerate" />
value="snowHeavy"/>

<xSs
<xSs
<xSs
<xSs
<xSs
<xSs

:enumeration
renumeration
renumeration
renumeration
renumeration
renumeration

</xs:restriction>
</xs:simpleType >

</xs:union>

</xs:simpleType>

value="rainSlight"/>
value="rainModerate"/>
value="rainHeavy"/>
value="frozenPrecipitationSlight"/>
value="frozenPrecipitationModerate" />
value="frozenPrecipitationHeavy"/>

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <AsSN>
In addition, this item may be used by data structures in other ITS standards.

<XML>.
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8.73 Data Element: ESS_EssPrecipYesNo_code [NTCIP]

Use: Indicates whether or not moisture is detected by the sensor.

ASN.1 Representation:
EssPrecipYesNo

= ENUMERATED {precip (1), noPrecip (2), (3)}

error

XML Representation:
<xs:simpleType name="EssPrecipYesNo" >
<xs:annotation>

<xs:appinfo>

precip
noPrecip

(1)
(2)

err
</xs:a
</xs:anno
<xs:union
<xs:si
<xs

</x
</xs:s
<xs:si
<XSs

</x
</xs:s
</xs:unio

</xs:simpleType

Used By: This entry

<XML>.

Remarks: Used in 1

8.74 Data Element:

In addition,

Use: The direct so
value of 65535 shall

ASN.1 Representat

EssSolarRadiati

DT (37
ppinfo>
tation>

mpleType>

:restriction base="xs:unsignedInt">
xs:minInclusive value="1"/>
xs:maxInclusive value="3"/>
s:restriction>

impleType>

pleType>

:restriction base="xs:string">
xs:enumeration value="precip"/>
xs:enumeration value="noPrecip"/>
xs:enumeration value="error"/>
s:restriction>

impleType >

n>

is used directly by one otherdata structure in this standard, a DF called DF_Veh
this item may be used by(data structures in other ITS standards.

ATIS to gross coveragetarea reports, not just point sensor measurements.
ESS_EssSolarRadiation_quantity [NTCIP]

ar radiationyintegrated over the 24 hours preceding the observation in Joules, g
indicate-a missing value.

on-

1T

XML Representation:
<xs:simpleType name="EssSolarRadiation" >

<xs:restr

iction base="xs:unsignedShort"/>

</xs:simpleType>

icleStatus <ASN>

er square meter. A

Used By: This entry is used directly by one other data structure in this standard, a DF called DF_VehicleStatus <AsSN>

<XML>.

In addition,

this item may be used by data structures in other ITS standards.
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8.75 Data Element:

EXT_ITIS_Codes [ITIS]

Use: The complete set of ITIS codes can be found in Volume Two of the J2540 Standard. This is a set of over 1,000

items which are used

ASN.1 Representati
ITIScodes

INTEGER

to encode common events and list items in ITS.

on:
(0..65565)

-— The defined list of ITIS codes is too long to list here

Many smaller

this text.

lists use a sub-set of these codes as defined elements

Also enumerated values expressed as text constant are very common,
and in many deployments the list codes are used as a shorthand for
Also the XML expressions commonly use a union of the

code values
Consult SAE

Used By: This entry
name, ASN.1, and X

AI1A LIle LexllUdl expressl1OoIls.
72540 for further details.

ML name (if present) of each):

is directly used by the following 6 other data structures in this standard (record t

DF DF ITIS Phrase ExitService <ASN> <XML¥) and
DF DF ITIS Phrase GenericSignage <ASN> <XML>, and
DF DF ITIS Phrase SpeedLimit <ASN> <XML>, and
DF DF ITIS Phrase WorkZone <ASN> <XML>, and
MSG NMSG_RoadSideAlert (RSA) <ASN> <XML>, and
DF DF ITIS-Codes_And Text <ASN> <XML>.

In addition, this item

Remarks: Refer tdg
rendering. An XML
items in these lists i
of values and phraseé

9. DATA CONCEP|
The following data

recommended for u
which make use on

may be used by data structures in-other ITS standards.

the SAE ITIS documents jfor the complete (and lengthy) listing of these coq
schema is also available in the "itis" namespace for this element. Note the "ovg
a 16-bit value in some\systems, hence, the use of INTEGER above, however, it
s in other systems'such as XML.

TS UNDER BEVELOPMENT
frames<and data elements are still in development in this edition of the stan

be in‘dew systems and are presented here for reference because there may b
bf-them or which depend on them (both in deployments of DSRC and in other ITS

pe, descriptive

es and for an XML
r the wire" format of
s a numbered union

jard. They are not
e deployed systems
standards). These

se=definitions-takenfrom-otherstandards-that-were-takenfrom-the-then-currents

dopted standards of

entries may in turn
these organizations.

subsequent editions

The referenced standards shall be consulted for further information regarding their proper use.
Unless otherwise noted in each entry, the below ASN.1 and XML definitions shall be taken as the governing definition
when used in this standard, even when a more current revision of the standard is adopted by the issuing organization. In

of this standard, these entries may no longer be present.

At this time there are no messages in this category.
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10. CONFORMANCE

Since this SAE Standard specifies standard message set, data frames and data elements for use by applications intended
to utilize the DSRC communications systems, an application will be judged to be in conformance with this Standard by
demonstrating functional interoperability with other conformant applications. The level of interoperability possible will
initially be limited to applications that can effectively use the initial representative message set, data frames and data
elements specified in this Standard. Applications in conformance with this Standard shall be able to receive or to send at
least one of the messages defined in this standard.

In addition, an implementation is considered compliant with this standard if all messages, data frames, and data elements

that it sends conform to the format and encoding rules specified herein. Conformance to a format requires that:

required data-fields-are prncnnf’

e datafields a

e numerical vd

11. OTHER APPLIG
11.1 On the use of

The representation
representing time.

reference shall be C
it follows the conven
First, the resolution
(and its modulo deri
time. Time within th
many messages.

normative definition
messages. Leap-s¢
messages there is o
of time is only sent
the time in DSRC a
representations (for
0x3031). In addition
other standards that

11.2 Persistence of

no data field|is included that is not either required, explicitly optional, or classified as localicon

The rest of the elements of time, (minutes, hours, days, month years etc..) a

Te

pear in the indicated order, and

lues are within specified ranges.
ATION NOTES (INFORMATIVE)
TIME

of time in the DSRC Standard follows the methedology defined in the 1SO
Unless specifically indicated in the definition of a.data element, data frame, o
oordinated Universal Time (UTC) with the time‘zane of Greenwich Mean Time (
tions of other ITS standards; however there are some minor unique points that sh
of time in DSRC is universally kept and expressed with a precision of one mill
vatives) is commonly used in many DSRE applications and forms the basis of nj
e current UTC minute is therefore expréssed in a 2 bytes value (range 0 to 60

provided by ISO 8601 including,a‘local time zone, although the time zones is not
conds and other periodic apprebations are handled in the normal ISO 8601 W
hly a need to send relativertime (such as the current minute or second) and the fu
nce or periodically when actually needed. It should also be pointed out that cor
sent as integer values (i.e. Jan is sent as Hex 0x01) and not as ASCII strings

tent,

8601 standards for

message, the time
5MT). In this regard
ould be pointed out.
second. This value
any “short” forms of
000 milliseconds) in
‘e expressed in the
used in most DSRC
ay. In many DSRC
| (absolute) moment
nponent elements of
as is found in some

example, ISO 8601 expressed as XML where Jan is represented as the ASCII pattern for “01” or Hex

, some unknown'\values have been mapped to the last value in the range. This
use zero for beth'a legal value of time and as an unknown value.

the temporary MAC ID field

The MAC address

sed’by OBUs is randomly generated at various times according to a timer, o
possibly other eventt. This random MAC address is called the Temporary ID in DSRC messages. Thg

s at odds with some

vehicle start-up, or

reason for having a

non-permanent MAC address, and avoiding any other long-term identification that is publicly available, is to preserve
privacy through anonymity. The MAC value for a mobile OBU device (unlike a typical wireless or wired 802 device) will
therefore periodically change to a new random value to ensure the overall anonymity of the vehicle. Because this value is
used as a means to identify the local vehicles that are interacting during an encounter, it is used in the message set.

11.3 URLs used in the Standard

The Standard makes use of URL strings in various places to link to other information. At times the data elements used to
convey the full URL break the string up into component parts. This is done to save payload bytes in the transmitted
message. The data element URL-Short must be combined with the contents of the data element URL-Base to create a
valid URL string in such cases.
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11.4 Forward Compatibility in the Standard

The ASN and XML defined by the standard is designed to allow the addition of new messages and content descriptions
while preserving the backward compatibility with content described in this edition. Tagging values have been chosen
such that both new standardized content as well as any locally developed and deployed content can be added. Locally
defined content shall use the ITS convention of tag numbering ranges from 128 to 255 for any content which is added.

For further information and examples of how new message content is added to the ASN or XML defined here, refer to the
Implementation Guide for additional details and examples.

11.5 Requirements placed on the ASN encoding used by this standard

ndle well structured
at may be added to
a message can be
bsulting new content

The general approafh to compatibility used is that every compliant ASN parser must be able 1o h3
ASN messages, both those found in the standard today and those with several types of content th
messages and found in the deployment environment in the future. By handle, it is meant that_suck
parsed, and the curfently defined content can be recovered. There are no requirements to. use the r
in any way, as it is npt defined in this edition of the standard.

es of additional tags (beyond those defined in the standard), that can be fqund in valid DSRC
Fe:

There are three tyf
messages. These a
[ ]

New application Tags

o New /ocal application Tags

e Basic Unive
New application tag
standard). Thisis e
(numbered from 128
decides to add new
New tag content ca
messages may also
should not be a prob

12. COMMENTS O\

The 2014 revision
constituent data fra
messages, many off
called "regional exte
extensions for Euro

sal Tags

content (numbered from zero and following after the last tag defined in the prg
pected to be developed in the succeeding editions of the standard. New local af
to 255 to indicate that the content, is locally defined). This type of tag is found
typically experimental) content to\an existing message type in places where the
h also be composed of the basic universal tags used by ASN for basic types (
come to exist, but as these will be encoded as different message types then tho
lem to any compliant parser.

| 2014 REVISION.OFE SAE J2735 [INFORMATIVE]

pf this standard' changes the specification of the MAP and SPAT message
mes and-eléments. These changes are intended to reflect worldwide req
which_were derived from field trials. These new message definitions include
nsions;" which is intended to allow the inclusion of content satisfying region-spe

vious version of the
plication tag content
when a deployment

symbol “...” is found.

ntegers, etc.). New
be now defined, they

types, and of their
lirements for these
an optional concept
ific needs. Regional

be, Japan, and USA are defined in the 2014 revision of the standard. Additipnal regions can be
sions. An implementation of this standard is configured to belong to no more thaJ one region.

The SRS and SSR messages in the standard have not been updated in the 2014 revision, and are not consistent with the
indexing system utilized in the MAP and SPAT messages.

defined in future revi

The MAP and SPAT messages are encoded with Unaligned Packed Encoding Rules (UPER), while the other messages
in the standard are encoded with Distinguished Encoding Rules (DER). A DER-encoded Framework Message is also
defined, which can encapsulate a UPER-encoded MAP or SPAT message for transmission in an environment where DER
encoding is expected. No XML scheme definitions are given for the content added or changed in the 2014 revision.

The remainder of this section provides more detailed information about the revised MAP and SPAT messages. The
details about the MAP message in Section 12 assume it describes an intersection, although this is not the only use for a
MAP message.
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12.1 The Lane presumptions used in the MAP and SPAT messages [Informative]

The MAP and SPAT messages in this standard use a common format for all lane object types to improve code reuse.
Each lane is defined to be one of these basic types, and each type has certain somewhat obvious assumptions made
about it which reflect real world operational needs that this standard supports. This section describes the eight basic
types of lane objects found in the standard. It serves to document the basic assumptions and properties which each type
of lane has in the MAP message. This in turn describes how different modes of travel use and interact with the lanes and
with other travelers in a coordinated way to safely traverse the intersection based on the active movements in the SPAT.
This information is necessary to understanding the intended data model, which the lanes then describe and which can be
conveyed in the resulting message. A data model, in this context, refers to the internal representation of the MAP
information content in a form suitable for use by an application.

Motor Vehicle Lanes Motor vehicle traffic is presumed to occupy and follow a motor vehicle lane along the described
lane path (in the alld ay not come to rest
at those segments w Motor vehicle lane paths cross over otherdang type paths and can
be alongside other | In general, motor vehicle fraffic proceeds from
the edge of the des
allow (other vehicles

v
hich are marked as do not block).
anes types, and merging across such lanes occurs.
cribed lane in the intersection map to the lane’s stop line, stopping as fiear to the line as conditions

ahead of the subject vehicle will cause queuing). In the absence of an active |movement, the stop

line of an ingress la
having no stop line,
allows it, vehicles pr
(optional) Connects]
(egress) lane(s) ma

ne in a signalized intersection is presumed to be in the “red” state\yOutbound |
allow motor vehicle traffic to simply proceed off the edge of the-map. When
oceed to the end of the lane, passing the stop line, and crossing to another lang
[0 data for this lane by means of the given maneuver, and-proceed. Further de
or may not be described according to the design in thé intersection in the MAI

driven by the use cases to be supported. For example, minimalistic intefsection designs may not @

lanes or crosswalk |4

Pedestrian Crossw|
lane path (in the all
movement for the la

nes.

alk Lanes Crosswalk traffic is presumed to ocecupy and use a crosswalk lane

hnes (egress lanes),
An active movement
as indicated by the
ails of the outbound
P message, which is
ontain either egress

along the described

pwed directions of travel) and to enter the crosswalk and be present ONLY whén there is an active

e (except that pedestrians or any other allowed users may safely come to rest 3

t those intermediate

segments which are
of a motor vehicle I
Crosswalk lane pat
crosswalk lanes acr
merge from one par
from the start of the
sidewalks or differe

marked as safe islands or refuge points;along the path). In this respect they ope
ne and it must be kept in mind that-crosswalks type lanes are not the same as gidewalk type lanes.
ns cross over other lanes paths.@nd can be alongside other lane types. As|a rule, merging? of
Dss other crosswalk lanes doesl-not occur. That is, unlike motor vehicle lanes, the traveler does not
allel lane to another Crosswalks connect at their end points. In general, crossyalk traffic proceeds
(Dther lanes, typically
path depending on
path and serves to

rate as the opposite

edge of the described laneto the end of the described lane without stopping.
t crosswalks, may ortmay not be present at the terminus of a given crosswal

prevent entry into th
terminus of each crg

crosswalk lanes, while one de3|gned for motor vehlcle use only would not

2 In cases where multiple crosswalk movements with independent timing is used to cross a set of motor vehicle lanes, it is
common to describe each movement as referring to a lane which represents a part of the overall path. A safety island
would typically be found between each lane.
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An alternative mechanism to relate the lane connectively and signal group used between sidewalks without using the
crosswalk lane is also allowed, and may be deployed in European areas. In this embodiment two sidewalk lanes types are
connected using the ConnectsTo data in the normal way. In this method the resulting conflict area is not defined (no lane
path information or lane width is present) in a manner that is similar to the “no man’s land” in the center of the intersection.
This approach has the benefit of not describing lane paths which cross over other paths. If a safe island is required, that
would be represented as a small additional sidewalk lane with suitable ConnectsTo data at each end. This alternative
methodology can be used for representing some signalized bicycle lanes as well. Sidewalk Lanes Pedestrian traffic (and
bicycle traffic if indicated as allowed) is presumed to occupy and follow a sidewalk lane along the described lane path (in
the allowed directions of travel) and can be present at ANY time and flow at any rate (i.e. long stationary periods are
expected). Sidewalk lane paths do not as a rule cross over other lane paths3 and can be alongside other lane types. Like
motor vehicle lanes, there may be “keep out” segments along the path when required. In general, traffic in this lane type
proceeds without restrictions or concerns for (awareness of) the current |ntersect|on movement state When a traveler on
this lane type must ¢ro further movement is
egress lanes), allow
bed according to the
n there is a need to

traffic to simply procged off the edge of the map. Details of sidewalk lanes may or may not be descri
design in the intersgction in the MAP message. They are typically added to the MAP message whe
support non-motorized vehicle modes of use.

Bicycle Lanes Bicycle traffic is presumed to occupy and follow a bicycle lane along the describgd lane path (in the

allowed directions of travel) and can in general be present at ANY time. Bicycles may not come to res
which are marked ag do not block and bicycle traffic may safely come to rest at\those intermediate
marked as safe islahds or refuge points along the path. In some respects’bicycle lanes share attr
vehicle and crosswalk lane types. Bicycle lane paths cross over other lane ‘paths and can be alongs
and merging across|such lanes occurs. In general, bicycle traffic proceeds from the edge of the d
lane stop line, stopping as near to the line as conditions allow (other users can cause queuing). |
active movement, the stop line of an ingress lane in a signalized intersection is presumed to b
Outbound lanes (egtess lanes), having no stop line, allow bicycle-traffic to simply proceed off the edg
an active movement|allows, bicycles proceed to to the end of the lane, passing the stop line, and cros

t at those segments
segments which are
butes of both motor
de other lane types,
escribed lane to the
n the absence of an
b in the “red’ state.
e of the map. When
sing to another lane

as indicated by the GonnectsTo data for this lane and the movements, and proceed. .

the described lane
pes. Median lanes
algorithmic ability to
c control and safety
pht and other barrier

Median Lanes In g
path. Median laneg
serve the need to d

neral no type of traffic is presumed to occupy and follow a median lane along
are often crossed by crosswalk lanes, but do not as a rule cross other lane t
scribe the general layout of the intersection and have value in improving the
project a vehicle’s BSM message with positional measurement biases into the correct lane for traffi
uses. This lane typg does not have a movement state associated with it. Information about curb hei
details can be of valyie to emergency responders in traversing the intersection.

Striping Lanes No
is used to provide a
the actual vehicle tj
ConnectsTo structu

type of traffic_is\presumed to occupy and follow a striping lane along its path; ra
visual indication of the edge of the travel path between lanes across unusually lo
affic pathl occurs alongside of it. In the rare case that path information is re
e, thesingress lane connects to the stripe lane which in turn connects to the
maneuver used refers to that from the ingress lane to the egress lane. Striping lane paths cross o
and can be alongsideCoether lanes types, and merging across such lanes occurs. The stripe lane type does not have a
stop line and vehicle i i i i i nnects to it. Stripe
lanes are typically described and used in the intersection in the MAP message when the intersection geometry is better
described by their presence. The most common use case would be to delineate the paths of multiple left-hand turn lanes.

her this type of lane
ng intersections. So
quired along with a

egress lane. The
ver other lane paths

3 Railroad tracks and bike lanes are the most notable exceptions.
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Tracked Vehicle Lanes Tracked vehicle traffic (rail, trolley, and tram type vehicles) is presumed to occupy and follow a
tracked vehicle lane along the described lane path (in the allowed directions of travel) and can be present at ANY time
(and such vehicles may come to rest along the path, and this may effectively block other traffic flow). Tracked vehicle
lane paths cross over other lane paths and can be alongside other lanes types. A train crossing near or inside of the
intersection would be typical of this. Tracked vehicle lanes do not merge with other lanes as such, but can be co-located
with them (such as a rail transit stop that shares its lane’s width and path with a motor vehicle lane).). In general, tracked
vehicle traffic proceeds from the edge of the described lane in the intersection map to the lane’s stop line (if one is in fact
present* at all), stopping as near to the stop line as conditions allow (other vehicles ahead of the subject vehicle can
cause queuing). More typically, when there is a tracked vehicle present in the tracked vehicle lane, other traffic flow is
restricted and the signal controller device will only activate those movements which can occur at the same time.

Parking Lanes Stationary and slow moving vehicle traffic is presumed to occupy the parking lane type along the

described lane path
found alongside oth

occurs when vehiclgs pull into or out of adjoining traffic.

vehicle traffic sendir
vehicles in the adjoi
used for parking du
use case is handled
time of day within t
matters). The parkir

12.2 The Indexing s

The MAP and SPAT]
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addresses how thes
bold when it is first
effectively (both unif
various (optionally p
develop a different |

certain lane types n¢t of interest to it). Said anothef~-way, the MAP and SPAT messages are not intg

transmitted” but to b
of reasoning, it shot
one user community
need.

A brief summary of
within the context o

concatenating its IntersectionReferencelD and its LanelD. This is unchanged from the previous ad

UPER type definition
amendment effort to

!

(IN the alfowed difections of travel) and can be present at ANY time. Parking 1a
br lane types, can be found on either side of the roadway, and merging into.an
In a general safety sense, the presencs
g BSMs from this lane type provides the opportunity to detect a potential risk b
ing lanes when they merge into flowing traffic. In some intersections the same
ng selected hours of operation and as a moving motor vehicle laneyat’other tim
in the MAP message by simply describing both lanes and then ifiveking the activ
he SPAT message (recall that by design the SPAT message|deals with all tin
g lane type does not have stop lines and is not associated with’a movement ever

ystem used in the MAP and SPAT messages [Informative]

messages in this standard use a number of indexing values to link between data
turn describe the overall data model supported by the messages. This sec
b indices are intended to work. The properASN type name for each index data
used in this section. Recall that the standard is intended as a means to exc

resent) content. It is anticipated that any deployment application using these 1
hternal data model optimized to the user needs which it is serving (it might, as

e translated into whatever local' data model the end device application requires.
Id be kept in mind that the_path and distance describing the geometry for each
to another, and this intturn can result in smaller or larger maps offering differing g

the indexing process used from the top to the bottom is as follows. All lane ¢
an intersection by a LanelD. A lane object can also be identified in a globa

is nowsprovided. Note that while there is a concept of “regions” added to the st
support global use, the local region concept for adding additional ASN content is

regional areas over

which a set of intersections enjoy a unique index assignment (the two separate

e paths are typically
d out of such lanes
of stationary motor
y other approaching
bhysical lane can be
es, or both. Such a
e one for the current
e of day regulatory
t.

objects found in the
ion of the standard
element is shown in
nange required data

ormly and compactly) and to do this. itmust cover a broad range of identified yse case needs with

hessages will in fact
Bn example, discard
nded to be used “as
Along this same line
lane may vary from
ontent as suits each

bjects are identified
unigue manner by

Il
(f;)ted standard, but a

ndard as part of the
not the same as the
systems coexist but

have similar names
messages, most of

. Whitethis Tlause tovers ndexing methodsand—systerms used—throughout
the practical indexing occurs using only the LanelD values. The LanelD

he MAP and SPAT
is used to express

relationships between different lanes within a single intersection, the most typical use case. But when combined with an
optional IntersectionReferencelD, this index can be used in places such as the ConnectsTo data structure to express
lane relationships which span multiple intersections (and multiple regions) when required. This use case occurs at the
edge of regions, typically at State and other Government boundaries in the US.

4 Unless a vehicle is routinely unloading passengers at a point near the intersection (and hence may need a stop line to
be described to other users of the MAP-SPAT messages) the more typical use case would be a train that simply passes
through the intersection.
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IntersectionReferencelD At the highest level, all intersections have a globally unique ID which will require a registration
process to manage. This process is outside the scope of this standard. It is expected that the assignment of this value is
permanent in nature. Every region is assigned a range of IntersectionID values which it may manage and assign as it
sees fit. The RegionallD value of zero is assigned, by definition, for testing use. Both of these values are in fact defined
as INTEGER (0..65535). Every “intersection” in a given region is assigned such a unique IntersectionID value. The lane
collection within an intersection is arbitrary by design. A key design goal of the MAP/SPAT process has been to allow
assigning collections of roadways to intersections in arbitrary ways. That is, the number and kind of signal controllers
involved in what is defined as one single intersection is entirely arbitrary. This supports the need to arbitrarily bundle
controllers in areas of tight intersection spacing without any regards to the level of coordination between them. This also
supports the need to abstract (hide) the internal working of the intersection from the allowed movements of the

intersection published in the SPAT messages to others.

These two-byte field

ess with the design

presumption that theg upper two bytes will often not need to be sent due to local environmental conditions. As an example,
presuming an assigpment of an intersection region to a US State, an intersection located in AnmArbpr, Michigan may be

able to avoid sendi
practical terms, an i
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each region for dep
use. Note further
intersection geometr
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when required. The value range of IntersectionID for 0x0001 to, 0x00FF is sp
oyment testing, and it is recommended that early adopters should’select from f{
hat the data element revision in the IntersectionGeometry data frame is increm
y contents are modified, as a means to alert users to data changes.

ifferent lane objects within one single intersection."{In practice an intersection
te with various medians, bike lanes, crosswalks+and sidewalks all modeled wo

ects are assigned a unique value within the intersection.” The values zero and 2

n in the USA. In
rage areas, sending
cifically allocated in
hat range for testing
bnted every time the

55 are reserved, so
with 4 multiple lane
ld require about 50

anelD is used to link to other lanes. All information about any lane object is con
The “connects to” as well as what approach:indices which apply to the lanes,
L anelD is referred to within a generic lane ‘description to express a relationshi
en of as the owning lane. The ConnecisTo data frames within a lane are an ex
LanelD uniquely describes that lane, and therefore its stop line (stop bar) as
bn in fact has a stop line; not all lane objects do).

message can be used to express “the yellow protected turn light in the left turn
will change to the color'red (the current movement state of stop and do not
bconds after the hour’wby-the value #123 and the associated time mark values.
#123 is in fact a “leftturn lane” and that making the left turn maneuver is allowe
124 is all contained’in the generic lane data structure for the lane. To recap,
ne ID, and this'is-how other lanes refer to it.

bnericLane ) data frame optionally includes an ApproachGroup data frame
r an ingress approach and one for an egress approach. When the ApproachGrd
pnecbelongs to only an ingress approach, the egress ApproachlID is indicated as

ined in the “generic
re found within that
to another lane the
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proceed) at time 34
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i and that it leads to
each lane object is
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approach, and have
the precise lane of a

moving vehicle cannot be determined.

gS-o only an egress approach. A bidirectional lane might belong to both an inﬁ

ress and an egress
etimes of use when

LaneConnectionlD The LaneConnectionID index is used to provide dynamic movement assist details for connecting to
one or more outbound lanes. This index is (optionally) assigned to a lane in the Connection data structure of the map
message. This allows an owning lane to learn what values would pertain to it. The index is then used within the SPAT
message in the IntersectionState data frame in the ConnectionManeuverAssist data frame where it is expressed. The
ConnectionManeuverAssist data frame contains dynamic information for the traveler/vehicle in the link it is connected to
relating to queue clearance along the path of the maneuver. The values zero and 255 are not used, so an effective range
of 254 values can be used.
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SignalGroupID The SignalGrouplID in an index used to map between the internal state machine of one or more signal
controllers (or other types of traffic flow devices) and a common numbering system that can represent all possible
combinations of active states (movements and phases in US traffic terminology). All possible movement variations are
assigned a unique value within the intersection. The values zero and 255 are reserved (with special meanings), so there
may be up to 254 different signal group IDs within one single intersection. In practice, an intersection with one common
eight phase signal control would have eight signal group IDs, likely numbered from hex 0x01 to 0x09. Note that the state
of the movements for this is given in the MovementState data structures (which contains the SignalGroupID) and list of
MovementEvent entries where the SignalPhaseState (i.e. Red, Yellow, Green, etc. in the US) and the
TimeChangeDetails (i.e. the time at which the state will change) are found. Note also that the MovementEvent is
presented as a list of such events, allowing the ability to express the times of multiple future state changes for eco driving
and other needs.

ConnectsTo and L h concept is not an

index itself, it contains three index types of interest in this discussion. The ConnectsTo data concept
of one or more Connection data structures. Each Connection data frame contains informatiomabo
other lane (hence a |[ist is used to provide multiple connections). A key design rule of the CannectsTd
serves to connect ONE lane (the owning lane index) to ONE other lane (the connecting lane index)
Signal phase and timing data for this connection is reflected in ONE SignalGrouplD.indeX, and an
clearance advice dafa to make this maneuver is reflected in ONE LaneConnectionID/index.

Lane connectivity (t:rne

SPAT timing information is provided by the SignalGrouplD. Dynamic “clearance advice i
LaneConnectionID. | In the not uncommon event that a lane to lane cofnection is serviced by va
phases (US terminojogy), or that there are multiple connecting lanes with the same maneuvers, adq
ConnectsTo list are $imply added to reflect each unique combination.

Other Intersectiong and Lane IDs The IntersectionReferencelD~is (optionally) found in the Con
(found in ConnectsTo) when the lane index (lanelD) being, described belongs to another intersec
supports the need tq describe multiple complex intersections;in close space (i.e. dense urban land us
that each map message can contain more than one intersection, supporting various map queuing §
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Ut one and only one
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allowed maneuvers from the end of the owning lane) is-provided by the confpected LanelD. The

5
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ion. This construct
) effectively. Recall
trategies. In dense

urban deployments [this supports an intersection geometry plan where the lane segments for onl
described in each intersection, and where all outbolind lanes are linked to using the IntersectionlD

inbound lanes are
nd LanelD assigned

by the adjacent intefjsection (note that this allows:crossing both to another intersection and another irftersection located in

another region whe
truncated several hy
combined in a mosa

required).
ndred meters back from-each lanes stop line.
¢ fashion as conceptually shown below. Note also that unlike connected lanes

In a more typical deployment the lane path description sent to mqgbile users would be
In this use case, the resulting |ntersections can be

ithin the intersection

which connect to the first geometrically,described node point (“the front”), connections to lanes in other intersections, by

definition, connect tg
also be expressed 3
likely be a more effe

the last node ‘point (“the back”) of the lane. Note finally that these two exampl
Ctive design)solution from an overall message size perspective.

§ |

intersections could

s a single intersection as well, and unless a grid of such intersections is to be deployed, that would

6
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|

Example of Two Intersections reusing each other’s lanes
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13. NOTES

13.1 Marginal Indicia

A change bar (I) located in the left margin is for the convenience of the user in locating areas where technical revisions,
not editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document

title indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in
original publications, nor in documents that contain editorial changes only.

PREPARED BY THE SAE DSRC (DEDICATED SHORT RANGE COMMUNICATION) TECHNICAL COMMITTEE
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APPENDIX A - MESSAGE FRAMEWORK
A1 INTRODUCTION
This annex is intended as a guide for message framework issues.
A2 MESSAGE ID
J2735 messages have no need for a common header and none is defined. A message common header would be data
that is common to all messages. It would be part of the transmitted message, unchanged by any lower levels and required

and used by a receiving application or applications. The only datum that fits this definition is the DSRCmsgID. The
DSRCmsgID is a mandatory element in every J2735 message, and it is required to be the first element.

A3 FREQUENTLLY USED ELEMENTS

For any generic megsage, the frequently used elements are defined as shown below.

-- Generic Message Structure

AnExampleMesfage: := SEQUENCE ({
-— DSRCmsgID and Frequently Used Elements
msglD DSRCmsglID,
msgCnt MsgCount,
id TemporaryID,
-- Messagp Content itself is defined here

-- Messagp Content itself is defined here
-— Message Content itself is defined here

-- # [LOCAL CONTENT

-— Final header item
crc Msg CRC OPTIONAL
}

The MsgCount elenpent is defined as either required or optional in several of the messages. When i{ is present, it should
be placed in the order shown in the specific message set definition of Section 5. See the entry in the preceding section
for its definition and Lisage notes.

The TemporaryID element is defined-as either required or optional in several messages. When it is |present, it should be
placed in the order shown in thesspécific message set definition of Section 5. See the entry in the prefeding section for its
definition and usage|notes.

The CRC element (¢f type.cRCvalue) element is defined as either required or optional in several df the messages and
the value should alvays occupy the last two bytes of the message payload.5 This element is tfansmitted when the
underlying protocols—wri i i ived) message. The
purpose of this data element is not to ensure message reception correctness (which the lower layers are presumed to
handle) but rather as a message level hash value of the preceding payload content.

5 In fact the T-L-V of this data element occupies the last 4 bytes of the message payload, but only the last two bytes
contain the actual crc value itself.
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A4 APPLICATION PROGRAMMING INTERFACE

An Application Programming Interface (API) is required to process common management information not included in a
message (Application Protocol Data Unit). This message related information is not transmitted as part of the message
set. An API for J2735 purposes is either information provided by an application which is required by the application’s
lower layers or is information required by an application and provided by the application’s lower layers. The mechanism of
communication is not considered in scope for J2735 and may or may not be provided by other standards. Any J2735 API
should include the transmitted power level and the message priority.

A5 PSC/PSID

The PSC/PSID is an example of information shared by application and its lower layers. It is considered out of scope for
the J2735 standard.

A6 MESSAGE PRIORITY

When a message is|passed to lower layers for transmission its Message Priority should be made avaijlable as well so that
the lower layers can|properly account for the message’s urgency and importance whenvscheduling its transmission. This
is the only common nanagement information defined in J2735.

A.6.1 Priority Rglated Terms

It is important for this discussion to note the meanings and differences\between some priority-related terms used in
various standards:

User Priority: As dé¢scribed in IEEE WAVE Standards (IEEE Std»1609.3™ and IEEE Std 1609.4™}, aAs three bit field
represents User Priprity which determines how a given Medium“Access Control (MAC) sub layer fame competes with
other MAC frames fpr access to the wireless medium. The_priorities range from zero to seven (0-7) where 7 is highest.
Transmission priority O is higher than transmission prioriti€s 2 and 1 due to historical IEEE develogment evolution as a
way to add a 'new' Igwest priority. Note that the default transmission priority is 0. Please note that J2f35 priorities are not
limited to the case where messages are carried in IEEE-1609 packets.

Access Category: [As defined in the IEEE 802-14 standard, an access category is related to the usdr priority and ranges
from 0 to 3 where 3 |s highest. Access Category'is related to transmission priority as follows:

e Transmissioh Priorities 7 and 6(are’ Access Category 3.
e Transmissioh Priorities 5. and 4 are Access Category 2.
e Transmissioh Priorities-3 and 0 are Access Category 1.

e Transmissioh Priorities 2 and 1 are Access Category 0.

The following table lists all Transmission Priorities from highest to lowest as well as their corresponding Access Category:

Priorit Access
y Category
7 Highest AC3
6
5
2 AC2
3
0 AC1
2
1 Lowest ACO
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Message Priority (as considered in this annex): The Message Priority is a function only of the message type and the
message contents. It represents the combination of message urgency and importance. It is independent of lower layer
protocols. Recommended Message Priorities are shown below, using a scale of 1 to 7, with 7 representing the highest
priority. Compliance to this standard does not require that an implementation support Message Priority, or that it use the
specific values in this annex. Message Priority is not defined as a data element or conveyed within any of the messages
of this standard.

The main purpose of the Message Priority is to serve as input to the protocol at the next lower layer in a transmitting
device. If the lower layer protocol supports a prioritization behavior, it might use the Message Priority in determining how
to treat a given message. This standard recommends that the interface between the message layer and the lower layer
allow the Message Priority to be passed down along with a message. Note that the criteria used in determining Message
Priority may not match the service objectives of a lower layer priority mechanism, so caution should be observed in using
the Message Priority. In particular, the similarity between the Message Priority scale (1 to 7) and the IEEE 1609 User
Priority scale (0 to 7 does ot mpty thata simple Tmapping 1S appropriate.

Message Priority is
they contend for ac
IEEE 1609 lower lay
relevance to the co
Message Periority of

Provider Service Id
provided by an appli
of service being offe

Display Priority: Al
to the OEM deployin

DE_Priority: The
messages with resp
display ordering alga

Other Priorities: T

interface with it. Other priority concepts exist that-are relevant to somebody using this standard, su

applications or lower
A.6.2 Message

This annex is intend
is informative only.

Neither the Technical Committee nor its associated subcommittees are chartered to police or enforg

application layer pri

B relative metric. The comparison of the Message Priorities of two messages

cess on the same channel. If messages composed according to this_standard

ers that recognize the Control Channel (CCH) and Service Channel (S€H) desi
message sent on one of the SCHs (e.g. electronic toll collection).

entifier (PSID): As described within IEEE Std 1609.3, the PSID is a number thz

Cation. A PSID has no relevance for the J2735 defined message priority becauss

fed for the network stack and is considered out of scope)here.

receiver may define a priority associated with displaying messages. This would
g the receiver and is out of scope for this discussion.

Priority data frame is used in a DSRC message set to establish the relative in
bct to other similar messages of the same type. It is not a display priority (althou
rithms), nor is it a transmission priority for lower layers.

his section is limited to those\priority concepts that are contained in this stan
layers, but these are not defined here.

Priority Enforcement

bd only to provide guidance for recommended priority assignments to messages

prities-detailed here; such enforcement will be, in all likelihood, the responsibili

governmental agend

s only appropriate if
are transmitted over
jnations, there is no

parison of the Message Priority of a message sent on the CCH (e!g) a’Basic Safety Message) to the

t identifies a service
it identifies the type

likely be proprietary

nportance of certain
gh it may factor into

jard or may directly

Ch as may appear in

bnd message sets. It

e the J2735 defined
y of an empowered

V~-This annex and its associated table are simply a tool to promote harmony

and communication

within a DSRC community.

A6.3

Message Priority Table

J2735 Message Periority is based upon a balance between the importance and urgency of a message to be transmitted;
the interpretation of the terms being as follows:

IMPORTANCE: The first level of priority is associated with societal and/or safety impact, and prioritizes safety

above all other applications and/or communications. The greater the potential for saving life or preventing injury,
the higher the importance the message and message sets receive. Though this is as per the USA Federal
Communications Commission, there is no intent to limit this guideline to any single country.

URGENCY: Many applications are predicated upon allowable communications latency. The range of that latency

defines the urgency of the message; if the message requires quick transfer from sender to listener, it has a higher
associated urgency.
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