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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
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Introduction

This document specifies how tests can be designed to verify whether bitstreams and decoders meet
the requirements as specified in ISO/IEC 23008-3 and allow interoperability with remote terminals in
interactive, broadcast, streaming and local (with stored contents) sessions. These tests can be used for
various purposes, such as:

— manufacturers of encoders, and their customers, can use the tests to verify whether the encoder
produces bitstreams compliant with ISO/IEC 23008-3,

— manufacturers of decoders and their customers can use the tests to verify whether the decoder
meets the requirements specified in ISO/IEC 23008-3 for the claimed decoder capabilities,

— manufaqturers and customers of terminals supporting interactive, broadcast, streaming,-and| local
sessiong over a multitude of transport protocols and networks, can use the tests to verify whiether
the clairhed functionalities are compliant with ISO/IEC 23008-3,

— manufagturers of test equipment, and their customers can use the tests to véerify compliancd with
ISO/IEC|23008-3.

viil © ISO/IEC 2023 - All rights reserved
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Information technology — High efficiency coding and

media delivery in heterogeneous environments —

Part 9:
3D Audio conformance testing

1 Scope

This document specifies conformance criteria for both bitstreams and decoders,compliant with the

MPEG-H 3D audio standard as defined in ISO/IEC 23008-3. This is done to assist implemg
ensufe interoperability.

2 ormative references

The following documents are referred to in the text in such a way that some or all of {
constlitutes requirements of this document. For dated references, only the edition cited
undated references, the latest edition of the referenced docuinent (including any amendme

nters and to

heir content
applies. For
nts) applies.

ISO/IEC 23003-1, Information technology — MPEG audid technologies — Part 1: MPEG Surroyind

ISO/IEC 23003-2, Information technology — MPEG-audio technologies — Part 2: Spatial [Audio Object

ISO/IEC 23003-3:2020, Information technology— MPEG audio technologies — Part 3: Unifid
audid coding

ISO/IEC 23003-4:2020, Information gechnology — MPEG audio technologies — Part 4: Dy
contrpl

ISO/IEC 23008-3:2022, Information technology — High efficiency coding and mediq|
heterpgeneous environments — Part 3: 3D audio

ISO/IEC 23091-3, Inforimdtion technology — Coding-independent code points — Part 3: Audio

3 Terms, définitions and abbreviated terms

3.1 | Terms and definitions

d speech and

namic range

delivery in

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1.1
bitstream
encoded audio data

3.1.2
conformance test bitstream

MPEG-H 3DA encoded bitstream used for testing the conformance of a MPEG-H 3DA decoder

© ISO/IEC 2023 - All rights reserved
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3.1.3

conformance test case

combination
provided

3.14

of one or more conformance test conditions for which one conformance test bitstream is

conformance test condition

condition which applies to properties of a conformance test bitstream in order to test a certain

functionality of the MPEG-H 3DA decoder

3.1.5

conformance-testcriteria

one or mor(i
decoder un

3.1.6
conformanc
conformancg

3.1.7
conformanc
generic term

3.1.8
conformang
tool to comp

3.19
decoder set
combination

3.1.10
decoder set]
condition ap

3.1.11
reference w

conformance test tools with requirements that define whether a given output fy
r test fulfils the conformance

e test data
 test sequences and conformance criteria

e test sequences
for conformance test bitstream and decoder settings with a-corresponding reference

e test tool
are the reference waveform with the output from aidecoder under test

ting case
of one or more decoder setting conditions;to trigger specific settings of the decoder

ting condition

plied to the decoder behaviour in"order to test functionality of the MPEG-H 3DA decodler

aveform

decoded counterpart of a conformarnee test bitstream with specific decoder settings

3.2 Abbr¢

3DA

MPEG-H 3DA

tviated terms

3D audio

| bitstream  data encoded according to ISO/IEC 23008-3

MPEG-H 3DA

L CPE mpegh3daChannelPairElement

MPEG-H 3DA EXT
MPEG-H 3DA LFE

MPEG-H 3DA SCE

mpegh3daExtElement
mpegh3daLfeElement

mpegh3daSingleChannelElement
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4 MPEG-H 3D audio conformance testing

4.1 General

This clause specifies conformance criteria for both bitstreams and decoders compliant with
ISO/IEC 23008-3 as defined in this document. This is done to assist implementers and to ensure
interoperability.

4.2 Profiles

Profiles_are defined in IQﬂ/IF(‘ 23008-3:2022 4 8 Some conformance criteria npp]y ta MPEG-H 3D

audiq in general, while others are specific to certain profiles and their respective levels>*(onformance
shall pe tested for the level of the profile with which a given bitstream or decoder claims't¢ comply.

In adglition to the conformance requirements described in this clause, a decoder which claims to comply
with the MPEG-H 3D audio shall fulfil conformance defined in ISO/IEC 23003-4:2020, Clause 9.

4.3 [Test procedure

4.3.1] General

To tept a decoder for compliance to MPEG-H 3D audio decoding, conformance test data|is provided.
The package of the conformance test data is described~in Figure 1. It is accessibl¢ at https://
standards.iso.org/iso-iec/23008/-9/ed-3/en and contaifis all conformance test tools, ¢onformance
bitstfeams, reference waveforms, and conformance~tables in a spreadsheet. The lattef defines all
the cpnformance test sequences. To fulfil a conformance test sequence, the decoder under test shall
decodle the corresponding conformance test bitstream with the given decoder setting cas¢. The output
of th¢ decoder under test shall meet the conformance test criteria in comparison with the respective
refergnce waveform. Some conformance testsequences test only the stability of the decodgr under test.
Such |conformance test sequences consistionly of the conformance test case with the cqrresponding
confdrmance test bitstream. The decoder-inder test shall pass all conformance test sequerjces.

© ISO/IEC 2023 - All rights reserved 3
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Standard document

Test cond. 1
Test cond. 2
Test cond. 3
Dec. sett. cond. 1
Dec. sett. cond. 2
Dec. sett. cond. 3

1

7 1 1
\ / \ / Test data
vy \ / Test sequence
Excel Test case
b Test criteria
sheet T v
Bitstream Dec. setting Ref. wav Req. 1 Req. 2
case
(@
. lest
Decoder » Pass/fail
> —»| Test #| Test tool 1 »
under test estwav N> deciston, HLUCEIIE
\ 4
P! Test tool 2 N—p Pass./.fail
> decision
~C
\ 4 \ 4

[ Pass/fail ]

Figure 1 — Conformance testing components

In case whefe the decoder under test is followed by additional operations (e.g. quantizing a sighal to
a 16 bit output signal) the conformance point is prior to such additional operations, i.e. it is permitted
to use the a¢tual decoder output (e.g. with moré than 16 bit) for conformance testing. Measurements
are carried ¢ut relative to full scale where the' output signals of the decoders are normalized to|be in
the range bdtween -1.0 and +1.0. The decoded reference waveforms are supplied as “wav” files. These

are always supplied as 24 bit resolution(RIFF (little-endian) data, WAVE audio, pulse code modulation
(PCM), 24 bif).

The conformance test criteria define what conformance test tools and parameter are used to compare
the reference waveforms with the output waveforms from the decoder under test. The conformance
test tools ar¢ defined in 4.3'3.

The charactg¢ristics ofthe conformance test bitstream are defined by the corresponding conformance
test case. A gonformarnce test case is a combination of all basic conformance test conditions, sperified
in 7.2, and p¢ssibty one or several additional conformance test conditions, specified in 7.3. Note that the
same conformance test bitstream may be a part of several conformance test sequences.

The decoder setting case is a combination of the decoder setting conditions. The decoder setting
conditions are defined in 7.3.9. If no specific decoder setting case is applicable, then all the decoder
settings for the decoder default behaviour shall be used.

4.3.2 Naming convention

The name of the conformance test case is composed of several parts. The first part conveys the
information of all basic conformance test conditions. These abbreviations are appended in the order
as defined in 7.2. The second part of the name conveys the information of all additional test conditions.
The abbreviations of the additional test conditions are defined in Table 1. The abbreviations of the
conformance test conditions are in an alphabetical order. All conformance test conditions are connected
by an underscore.

The name of the conformance test case is illustrated as follows:

4 © ISO/IEC 2023 - All rights reserved
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[3daC_ElemConfldx]_[3daC_SampFreqldx]_[FD|LPD|Cct]_<testCasel>_<testCase2>

The name for the corresponding conformance test bitstream is the same appended with the transport
format extension.

The name of the decoder setting case is composed of several decoder setting conditions. The
abbreviations of the decoder setting conditions are defined in Table 2. The abbreviations of the decoder
setting conditions are in the order as defined in 7.3.9.

The name of the conformance test sequence is composed of the name of the conformance test case and
the name of the decoder setting case connected by two underscores.

The Jame of the conformance test sequence is illustrated as follows:
[3dalC_ElemConfldx]_[3daC_SampFreqldx]_[FD|LPD|Cct]_<testCaselx> stestCase2>__
<decgderSettingCasel>_<decoderSettingCase2>
The fjame of the corresponding reference waveform is the same as the namée of the conf¢rmance test
sequg¢nce appended with the audio file extension.
Table 1 — Conformance test abbreviations for additional test conditions
Test condition Abbreviation
Basiq FD window Win
Non-meaningful FD window switching Nmf
Aliasjng symmetries Asy
Noisg filling Nf
Varyng max_sfb Stb
TNS fest condition Tns
M/S stereo Ms
Complex prediction stereo Cp
LPC doding Lpc
ACELP core mode Ace
TCX @nd noise filling Tex
fullband LPD fbL-<x1>-<x2>...
LPD mode coverage and’FAC Lpd
AVQ test condition avq
sterejo LPD SLP-<x1>-<x2>...
Timeldomain bandwidth extension Tbe
Freqliency-domain prediction Fdp
Longttérim postfilter Lpf
Bass-post filter Bpf
Channel pair element configuration cpe-<x1>-<x2>-...
IGF range signalling E-ran-<x>-<y>
IGF tiling E-Cti
IGF whitening E-Wht
IGF envelope noise flattening E-Enf
IGF after TNS synth E-Ats
IGF no high resolution E-Nhr
IGF no independent tiling E-Nit
Stereo filling E-SFi
MCT channel signalling M-chM-<x>
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Table 1 (continued)

Test condition Abbreviation
MCT signalling type M-Typ-<x>
mct stereo filling M-SFi-<x>
MCT mechanics M-Mec
MCT rotation content M-Rot
MCT prediction content M-Pre
OAM position and gain 0-Pos
OAM transmission rate O-rat-<x>
OAM spread modes O-spr-<x>
Loudness nofmalization D-Ln-Lay-<x0-x1-...>-Gr-<y0-y1-...>-Pr-<z0-z1=»>
Dynamic ranjge control D-Drc-<w0-w1-...>-Lay-<x0-x1-...>-Gr-<y 04/1-..>-Pr-

<z0-z1-..>
Ducking D-Duck-Gr-<x0-x1-...>-Pr-<y0-y1-...>
AudioPreRoll, IPF freq. of occurrence [-foo-<x>
Table 2 — Conformance test abbreviations for decoder setting condition

Test condition Abbreviation
Target layout Lay-<x>
Target loudngss Lou-<x>
DRC effect tyjpe request Eff-<x>
Group preset|selection Pr-<x>
Conformancg point Cpo-<x>
4.3.3 Conformance test tools
4.3.3.1 RMNS/LSB measurement
The RMS/LSB measurement is defined\in ISO/IEC 14496-26:2010, 7.1.2.2.1.
4.3.3.2 Segmental SNR
The Segmental SNR is defined in ISO/IEC 14496-26:2010, 7.1.2.2.2.

The conforir

ile length after resampling (FLAR)

T~ a STVOT T 0O Ne decoded P 7 O3

nples

(conformance file length n,,q). Due to potentially differng resampler implementatios, the resulting
file length after resampling ny; 4 may vary between decoders. The decoded file length after resampling
np 4 shall not exceed the indicated length n,,r and it shall not be more than 2 PCM samples shorter:

nconf —2
where

nconf

Snpppg < nconf

is the conformance file length in samples;

Nppar 1S the number of decoded PCM samples after sampling rate conversion.
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5 MPEG-H 3D audio bitstreams

5.1 Characteristics, test procedure

Characteristics of bitstreams specify the constraints that are applied by the encoder in generating the
bitstream. These syntactic and semantic constraints may, for example, restrict the range or the values
of parameters that are encoded directly or indirectly in the bitstreams.

Each MPEG-H 3DA bitstream shall meet the syntactic and semantic requirements specified in this
document. The present clause defines the conformance criteria that shall be fulfilled by a compliant
bitstream. These criteria are specified for the syntactic elements of the bitstream and for some
paraineters decoded from the MPEG-H 3DA bitstream payload.

For epch tool a set of semantic tests to be performed on the bitstreams is described:To"vefify whether
the syntax is correct is straightforward and therefore not defined herein after-n'the description of
the semantic tests it is assumed that the tested bitstreams contain no errors duée to trapsmission or
other| causes. For each test the condition or conditions that shall be satisfied.are given, as well as the
prerdquisites or conditions in which the test can be applied.

5.2 |MPEG-H 3D audio general configuration

5.2.1] mpegh3daConfig()

mpegh3daProfileLevellndication shallbe one of the non-reserved valuesjas defined in
ISO/JEC 23008-3:2022, Table 67

usacamplingFrequencylndex shall be one of the non-reserved valuesjas defined in
ISO/IEC 23003-3:2020, Table 67

usacpamplingFrequency no restrictions apply

core$brFrameLengthIndex shall be one of the non-reserved valuesjas defined in
ISO/IEC 23003-3:2020, Table 70

resefved shall be 0
receijverDelayCompensation no restrictions apply
usacConfigExtensionPresent no restrictions apply

5.2.2] FrameworkConfig3d()

No restrigtions are applicable to this bitstream element.

5.2.3—Signals3d0}

bsNumSignalGroups shall be 0 if speakerLayoutType of the reference-
Layoutis 3

signalGroupType shall be 0 if speakerLayoutType of the reference-
Layoutis 3

differsFromReferenceLayout shall be 0 if speakerLayoutType of the reference-
Layoutis 3

saocDmxLayoutPresent no restrictions apply
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5.2.4 SpeakerConfig3d()
speakerLayoutType

CICPspeakerLayoutldx

numSpeakers

CICPspeakerldx

no restrictions apply

shall be encoded in accordance with ChannelConfig-

uration as defined in ISO/IEC 23091-3

no restrictions apply

shall be encoded in accordance with Loudspeaker-

Geometry as defined in ISO/IEC 23091-3

5.2.5 mpdgh3daFlexibleSpeakerConfig()

angularPrefision

alsoAddSymmetricPair
5.2.6 mpdgh3daSpeakerDescription()

isCICPspeakerldx

CICPspeakerldx

ElevationClass

ElevationAngleldx

ElevationDirection

AzimuthAngleldx

AzimuthDinection

isLFE

no restrictions apply

no restrictions apply

no restrictions apply

shall be encoded.in accordance with Loudspe
Geometry as/defined in ISO/IEC 23091-3

no restrictions apply

if angwlarPrecision == 0, shall have a value bet]
and’including 0 and 18;

if angularPrecision == 1, shall have a value bet
and including 0 and 90

no restrictions apply

if angularPrecision == 0, shall have a value bet]
and including 0 and 36;

if angularPrecision == 1, shall have a value bet
and including 0 and 180

no restrictions apply

no restrictions apply

aker-

ween

ween

ween

ween

5.3 MPEG-H 3D core audio configuration

5.3.1 mpegh3daDecoderConfig()

numElements
elementLengthPresent

usacElementType

no restrictions apply
no restrictions apply

no restrictions apply

5.3.2 mpegh3daSingleChannelElementConfig()

No restrictions are applicable to this bitstream element.
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5.3.3 mpegh3daChannelPairElementConfig()

igfindependentTiling
stereoConfigIndex
gqcelndex

shiftindex0

shiftChannel0

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

ISO/IEC 23008-9:2023(E)

a shifted channel shall not exceed the maximum

channelindevafthesionalaragunitisas
e e e e Ot T g oapretoot

ociated with

shift|ndex1

shiftChannel1l

IpdStereolndex
5.3.4f mpegh3daCoreConfig()

tw_mdct

fullbpndLpd
nois¢Filling
enhancedNoiseFilling
igfU4eEnf
igfU4eHighRes
igfUdeWhitening
igfAfterTnsSynth
igfStartindex

igfStppIndex

5.3.5| mpegh3daLfeElementConfig()

no restrictions apply

a shifted channel shall not éxceed th
channel index of the signal group it is ass

no restrictions apply.

no restrictions apply
no restrictions apply
no’réstrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

No restrictions are applicable to this bitstream element.

5.3.6 mpegh3daExtElementConfig()

e maximum
ociated with

Depending on the usacExtElementType the following restrictions apply as defined in Table 3.
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Table 3 — Type dependent restrictions for mpegh3daExtElementConfig()

usacExt Ele- elemldx of | Number of | usacExtEle- usacExt usacExt Ele- | usacExt Ele-
mentType mpegh3da | occurrences | ment Config | Element De- | ment Default | ment Payload

(ID_EXT_ELE_..) lg:rcltf)i(;(z;‘ Length fal[l’lrt'el‘seelrl;%th Length Frag
FILL NR NR == NR NR ==0
MPEGS NR NR NR NR NR NR

SAOC NR NR NR NR NR NR
AUDIOPREROLL |==0 <1 == == N/A ==0
UNI_DRC NR =t NR NR NR —0
OBJ_METADATA |NR NR NR NR NR NR
SAOC_3D NR NR NR NR NR NR

HOA NR NR NR NR NR NR
FMT_CNVRTR NR NR == NR NR NR

MCT NR NR NR NR NR ==0

TCC NR NR NR NR NR NR
HOA_ENH_ NR NR NR NR NR NR
LAYER

HREP NR NR NR NR NR ==
ENHANCED_DBJ_ [NR NR NR NR NR NR
METADATA

Key

NR: no restricfions apply

N/A: not appli¢able
tmp no restrictions apply
5.3.7 mpdgh3daConfigExtension()

numConfigExtensions
usacConfigkxtType
usacConfigkxtLength
fill_byte

tmp

no restrictions apply
no restrictions apply
no restrictions apply
should be '10100101'

no restrictions apply

5.3.8 SbrConfig()

The SbrConfig() bitstream structure and all recursively included bitstream structures shall be
restricted as specified in ISO/IEC 23003-3:2020.

5.3.9 Mps212Config()

The Mps212Config() bitstream structure and all recursively included bitstream structures shall be
restricted as specified in ISO/IEC 23003-3:2020.

10
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5.4 MPEG-H 3D core audio frame

5.4.1 mpegh3daFrame()

usaclndependencyFlag

elementLength

5.4.2 mpegh3daSingleChannelElement()

ISO/IEC 23008-9:2023(E)

no restrictions apply

no restrictions apply

No restrictions are npp]i(‘nhlp to this hitstream element

5.4.3] mpegh3daChannelPairElement()

No restrictions are applicable to this bitstream element.

5.4.4) mpegh3daLfeElement()

No restrictions are applicable to this bitstream element.

5.4.5 mpegh3daExtElement()

Depepding on the usacExtElementType the restrictions infable 4 apply.

Table 4 — Type dependent restrictions for mpegh3daExtElement()

NR: no restrictions apply

N/A: not applicable

usdcExtElementType usacExtElement | usacExtElementUse Default- usacExtElement Pay-
(ID_EXT ELE_...) Present Length loadLength

FILL NR NR NR

MPEGS NR NR NR

SAO( NR NR NR

AUDIOPREROLL NR ==0 NR

UNI_PRC NR NR NR

OBJ_METADATA NR NR NR

SA0({_3D NR NR NR

HOA NR NR NR

FMT|CNVRTR NR NR NR

MCT == NR >0

TCC NR NR NR

HOA [ENH. LAYER NR NR NR

HRE NR NR NR
ENHANCED_OBJ_ NR NR NR

METADATA

Key

usacExtElementStart

usacExtElementStop

© ISO/IEC 2023 - All rights reserved
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5.4.6 ics_info()

window_sequence

window_shape

A conformant bitstream shall consist of only meaningful

window_sequence tra

nsitions. However, decoders are

required to handle non-meaningful window_sequence
transitions as well. The meaningful window_sequence
transitions are shown in ISO/IEC 23003-3:2020, 7.9

(Table 138).

no restrictions apply

max_sfb

scale_factor_grouping
5.4.7 mpdgh3daCoreCoderData()

core_mode

tns_data_present

5.4.8 SterpoCoreToollnfo()

common_ltpf
Itpf_data_present
Itpf_pitch_lag_index
Itpf_gain_index
tns_active
common_window
common_max_sfb

max_sfbl

ms_mask_present

Shatt be <= num_swb_tong_window or mum_Jswb_

short_window as app

ropriate for window seqhience

and sampling frequency and core coder franie length

no restrictions apply

no restrictions apply

no restrictions apply.

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

shall be <= num_swb_long_window or num swb_

short_window as app

ropriate for window_seqtience

and sampling frequency and core coder frame length

no restrictions apply

ms_used
igf_ms_mask_present
ms_used

common_tw
common_tns
tns_on_Ir
tns_present_both

tns_data_present[]

12

norestrietionsapply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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5.4.9 fd_channel_stream()

global_gain
noise_level
noise_offset
Itpf_data_present

Itpf_pitch_lag_index

ISO/IEC 23008-9:2023(E)

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

Itpf_gain_index
fdp_data_present
fdp_gpacing_index
prev]jaliasing_symmetry

curraliasing_symmetry

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

igf_AlllZero shall be 1 if one of the following conditions is true:
— m_igfStartSfb == m_igfStopSfb

— <allvalues inigf curr[][][]==0

- swhb_offset[m_igfStartSfb] < igfMin
igf_level no restrictions apply

fac_data_present shall be 0, if the core_mode of the precedling frame of

the same channel was 0 or if mod[3] of the preceding
frame of the same channel was > 0

5.4.10 Ipd_channel_stream()

tns_data_present no restrictions apply

window_shape no restrictions apply
max |sfb no restrictions apply

acelp_core:mode no restrictions apply

Ipd_mode if fullbandLpd == 0, then Ipd mode shall have a value
between and including 0 and 25.

If fullbandLpd == 1, then Ipd_mode shall have a value
between and including 0 and 4.
bpf_control_info no restrictions apply

shall be encoded with the value of data element
core_mode of the previous frame

core_mode_last

fac_data_present shall be 0,
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if mod[0] of the current frame is > 0 and the core_mode
of the preceding frame of the same channel was 0
("TCX follows FD"), or

ifmod[0] of the current frame is > 0 and mod[nbDiv-1]
of the preceding frame of the same channel was > 0
("TCX follows TCX"), or

if mod[0] of the current frame is 0 and mod[nbDiv-1]
of the preceding frame of the same channel was 0
("ACELP follows ACELP")

short_fac_fl

5.4.11 acel

mean_ener
acb_index
Itp_filtering
icb_index

gains
5.4.12 tcx_

noise_facto
global_gain
Itpf_data_pa

ag

p_coding()

A

_flag

coding ()

resent

ltpf_pitch_jg_index

Itpf_gain_i
fdp_data_pn
fdp_spacing

dex
esent

_index

igf_AllZero

shall be encoded with a value of 1 if the window_se-
quence of the previous frame was 2 (EIGHTF,SHORT_SE-
QUENCE). Otherwise short_fac_flag shall'be en¢oded
with a value of 0.

no restrictions apply
no restrictions apply
no restrictions@pply
no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

Loll 1 3F oo £41
Siralr oCT—1T 1T U1

L £o11 1. wndition o 1o Hie .
19 TCOT e TOTTO WIS CUTTOTCIOTTS T57¢ ue:

igf_level

arith_reset_flag

14

— m_igfStartSfb == m_igfStopSfb

— allvaluesinigf curr[][][] ==

— swb_offset[m_igfStartSfb] < igfMin
no restrictions apply

no restrictions apply
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5.4.13 Ipd_stereo_stream()

res_mode

q_mode

ipd_mode

pred_mode

cod_mode

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

ISO/IEC 23008-9:2023(E)

ild_idx

pred

| gain_idx

cod_gain_idx

5.4.1
igf_s
cplx
igf_p
igf_d
hcod

5.4.1

1 igf stereo_pred_data()

rereo_pred_all
pred_used
red_dir
plta_code_time

| sf

5 igf data()

igf_UsePrevTileldx

igfCu

igf_

remd

rrTileldx

igf_‘lirePrethiteningLevel

hiteningLevel

liningTilesDifferent

igf WhiteningLevel

igfAjl

plyTNF

no restrictions apply
no restrictions apply

no restrictions apply

no restrictions.apply
no restrictiens apply
no restrietions apply
nQrestrictions apply

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

5.4.16 tbe_data()

tbe_heMode

idxFrameGain

idxSubGains

Isf_idx[0]

Isf_idxI1]

tbe_hrConfig

© ISO/IEC 2023 - All rights reserved

no restrictions apply
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no restrictions apply
no restrictions apply

no restrictions apply
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tbe_nlConfig

no restrictions apply

idxMixConfig no restrictions apply

idxShbFrGain no restrictions apply

idxResSubGains no restrictions apply

idxShbExcResp[0] no restrictions apply

idxShbExcRespl1] no restrictions apply

5.4.17 tw_data()

The tw_data[) bitstream structure and all recursively included bitstream structures shall beresti

as specified

5.4.18 scal

hcod_sf
encoded suc

5.4.19 tns_

The tns_dat3
as specified

5.4.20 ac_s

The ac_spec
restricted ag

5.4.21 arith_data()

The arith_d
restricted af

5.4.22 fac_

The fac_datg() bitstream Structure and all recursively included bitstream structures shall be resti

as specified

5.4.23 cod¢

n ISO/IEC 23003-3:2020.

p_factor_data()

Shall only be encoded with the values listed in the scalefactor_ Huffman table. Sh
h that the decoded scalefactors sf[g][sfb] are within the range 0fzero to 255, both incl

data()

() bitstream structure and all recursively included bitstream structures shall be restti
n ISO/IEC 23003-3:2020, 7.8 (Table 135).

pectral_data()

fral_data() bitstream structure and all*tecursively included bitstream structures sh
specified in ISO/IEC 23003-3:2020,

hta() bitstream structurel.and all recursively included bitstream structures sha
specified in ISO/IEC 23003-3:2020.

lata()

n ISO/IEG23003-3:2020.

e book:indices()

icted

hll be

1sive.

icted

a1l be

1l be

icted

The code_b

hall be

1z 1nr]1paor\ ]fnfci-vaf\m cfv iVal ol He f\nr] ,‘]] rect vc! a] 1|nr‘] 1dad hit
nnnnnnnnn BHSHeaHR-StaetHt Tty THee et

restricted as spec1f1ed 1n ISO/IEC 23003-3:2020.

5.4.24 UsacSbrData()

The UsacSbrData() bitstream structure and all recursively included bitstream structures shall be
restricted as specified in ISO/IEC 23003-3:2020.

5.4.25 Mps

212Data()

The Mps212Data() bitstream structure and all recursively included bitstream structures shall be
restricted as specified in ISO/IEC 23003-3:2020.

16
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5.5

fill_b

5.6

ISO/IEC 23008

Fill element

yte should be ‘101001071

MPEG surround configuration, SpatialSpecificConfig()

-9:2023(E)

The SpatialSpecificConfig() bitstream structure and all recursively included bitstream structures shall
be restricted as specified in ISO/IEC 23003-1.

5.7 MPEG surround frame, SpatialFrame()

The $patialFrame() bitstream structure and all recursively included bitstream structires shall be

restricted as specified in ISO/IEC 23003-1.

5.8 |SAOC configuration, SAOCSpecificConfig()

The JAOCSpecificConfig() bitstream structure and all recursively includedybitstream strijictures shall

be reptricted as specified in ISO/IEC 23003-2.

5.9 [SAOC frame, SAOCFrame()

The PAOCFrame() bitstream structure and all recursively included bitstream structures shall be

restrjcted as specified in ISO/IEC 23003-2.

5.10| AudioPreRoll

5.10.1 Recursive presence of AudioPreRoll extension payload

An agcess unit which is part of an AudioPseRoll shall not have usacExtElementPresent egual to 1 for

the extension payload type ID_EXT_ELEJAUDIOPREROLL. That means there shall be nq recursively

embgdded AudioPreRoll extension payload.

5.10.2 AudioPreRoll()

configLen no restrictions apply

applyCrossfade no restrictions apply

resefved should be 0

numPreRollFrames no restrictions apply

aulLepn no restrictions apply

5.11 Dynamic range control configuration

5.11.1 mpegh3daUniDrcConfig()

drcCoefficientsUniDrcCount no restrictions apply

drcInstructionsUniDrcCount no restrictions apply

drcInstructionsType no restrictions apply

mae_grouplD shall match the mae_grouplID value of a present
mae_GroupDefinition() structure

© ISO/IEC 2023 - All rights reserved 17
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mae_groupPresetID shall match the mae_groupPresetID value of a present
mae_GroupPresetDefinition() structure

uniDrcConfigExtPresent no restrictions apply
loudnessinfoSetPresent no restrictions apply
5.11.2 mpegh3daUniDrcChannelLayout()

baseChannelCount no restrictions apply

5.11.3 drc{oefficientsUniDrc()

The drcCoefficientsUniDrc() bitstream structure shall be restricted as specified in
ISO/IEC 230p3-4:2020, Clause 9.

5.11.4 drclpstructionsUniDrc()

The drclnstrjuctionUniDrc() bitstream structure shall berestricted as specifiedin ISO/IEC23003-4:2020,
Clause 9.

5.11.5 uniDrcConfigExtension()

The uniDrcConfigExtension() bitstream structure shall¢ be restricted as specified in
ISO/IEC 230p3-4:2020, Clause 9.

5.12 Dynamic range control frame, uniDrcGain()

The uniDrc(iain() bitstream structure shall be restricted as specified in ISO/IEC 23003-4:2020,
Clause 9.

5.13 Objeqt metadata configuration, ObjectMetadataConfig()

lowDelayM¢tadataCoding no restrictions apply
hasCoreLength no restrictions apply
frameLength no restrictions apply
hasScreenRelativeQbjects no restrictions apply
isScreenRelativeObject no restrictions apply
hasDynamitObjectPriority no restrictions apply
hasUniformSpread no restrictions apply

5.14 Object metadata frame

5.14.1 object_metadata_efficient()

object_metadata_present no restrictions apply

5.14.2 object_metadata()

No restrictions are applicable to this bitstream element.
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5.14.3 object_metadata_efficient()

has_differential_metadata shall be 0 if usacIndependencyFlag == 1

5.14.4 intracoded_object_metadata_efficient()

ifperiod The number of audio frames for which OAM data are
processed as indicated by ifperiod shall not exceed
subsequent frames for which usacIndependency-

Flag == 1.
common_azimuth no restrictions apply
defaylt_azimuth no restrictions apply
position_azimuth no restrictions apply
common_elevation no restrictions apply,
defaylt_elevation no restrictions apply
posiffion_elevation no restrictiens/apply
common_radius no restrictions apply
default_radius norestrictions apply
posiflion_radius 1o restrictions apply
common_gain no restrictions apply
defaylt_gain no restrictions apply
gain|factor no restrictions apply
common_spread no restrictions apply
default_spread no restrictions apply
default_spread_width no restrictions apply
defauylt_spread.height no restrictions apply
default_spread_depth no restrictions apply
spread no restrictions apply
spread_width no restrictions apply
spread_height no restrictions apply
spread_depth no restrictions apply
common_dynamic_object_priority no restrictions apply
default_dynamic_object_priority no restrictions apply
dynamic_object_priority no restrictions apply
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5.14.5 differential_object_metadata()

bits_per_point
fixed_azimuth
flag_azimuth

nbits_azimuth

differential_azimuth

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

fixed_elevation
flag_elevation
nbits_elevation
differential| elevation
fixed_radiup

flag_radius

nbits_radiu
differential[radius
fixed_gain
flag_gain

nbits_gain

differential| gain
fixed_spre
flag_sprea
nbits_spre
differential| spread
flag_spread width

nbits_spread «vidth

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions-apply
no restrictions apply
no restrictions apply
norestrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

differential_spread_width
flag_spread_height
nbits_spread_height
differential_spread_height
flag_spread_depth
nbits_spread_depth

differential_spread_depth

20

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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fixed_dynamic_object_priority
flag_dynamic_object_priority
nbits_dynamic_object_priority
differential_dynamic_object_priority

5.14.6 offset_data()

bitfield syntax

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

ISO/IEC 23008-9:2023(E)

offselt_bitfield
npoints

foffset

5.14.[7 object_metadata_low_delay()

has_intracoded_object_metadata

5.14.

fixed_azimuth
default_azimuth
commnon_azimuth
default_azimuth
posiflion_azimuth
fixed_elevation
defauylt_elevation
comimon_ elevation
defaylt_elevation
position_elevation

fixed radius

intracoded_object_metadata_low_delay()

no restrictions apply
no restrictions apply

no restrictions apply

shall be 1 if usaclhdependencyFlag =

no restrictions apply
ho restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

default_radius
common_radius
default_radius
position_radius
fixed_gain
default_gain

common_gain

© ISO/IEC 2023 - All rights reserved

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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default_gain

gain_factor

fixed_spread

default_spread

default_spread_width

default_spread_height

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

default_spr
common_s[

default_spr

pad_depth
read

pad

spread

spread_width

spread_height

spread_depth
fixed_dynamic_object_priority
default_dynamic_object_priority
common_dynamic_object_priority
default_dynamic_object_priority

dynamic_object_priority
5.14.9 dynamic_object_metadata()

flag_absolute

has_object_metadata
5.14.10single_dynamic_object_metadata()

position_azjmuth

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictionsdpply
no restrictions apply
no restrictions apply
noestrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply

position_elevation
position_radius
gain_factor
spread
spread_width
spread_height
spread_depth

22

NO restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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dynamic_object_priority no restrictions apply
nbits no restrictions apply
flag_azimuth no restrictions apply
position_azimuth_difference no restrictions apply
flag_elevation no restrictions apply
position_elevation_difference no restrictions apply
flag_lradius no restrictions apply
posiflion_radius_difference no restrictions apply

flag_gain
gainfactor_difference
flag_spread
spread_difference
flag_spread_width
spread_width_difference
flag_spread_height
spread_height_difference
flag_spread_depth

spread_depth_difference

flag_

dynamic_object_priority,

no restrictions apply
no restrictions apply,
no restrictions apply
no restrictiohs)apply
no restrigtions apply
nodrestrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

dynamic_object_priority_difference no restrictions apply

5.15(EnhancedObjeetMetadataConfig()

hasDjiffuseness no restrictions apply
hasCpmmonGroupDiffuseness no restrictions apply
hasEicludedSectors no restrictions apply
hasCommonGroupExcludedSectors no restrictions apply
useOnlyPredefinedSectors no restrictions apply
hasClosestSpeakerCondition no restrictions apply
closestSpeakerThresholdAngle no restrictions apply
hasDivergence no restrictions apply
divergenceAzimuthRange no restrictions apply
useOnlyPredefinedSectors no restrictions apply
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5.16 EnhancedObjectMetadataFrame()

keepDiffuseness
diffuseness
keepExclusion
numExclusionSectors

excludeSectorIndex

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

shall be one of the non-reserved values as defined in

usePredefinedSector
excludeSectorindex
excludeSectorMinAzimuth
excludeSectorMaxAzimuth
excludeSectorMinElevation
excludeSectorMaxElevation
closestSpeakerPlayout
keepDiffus¢ness
diffuseness
keepDivergence
divergence
keepExclusjon
numExclusionSectors

excludeSectorIndex

usePredefimedSector
excludeSectorIndex

excludeSectorMinAzimuth

ISOHECZ23008-3:2022 Table 149
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply.
no restrictions apply
no restrictians apply
no restrictions apply
no restrictions apply
ho restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

excludeSec axAzimuth
excludeSectorMinElevation

excludeSectorMaxElevation

5.17 SAOC 3D Config

5.17.1 SAOC3DSpecificConfig()

bsSamplingFrequencylndex

bsSamplingFrequency

24

norestrictions annly
rr-J

no restrictions apply

no restrictions apply

shall be equal to usacSamplingFrequencylndex

shall be equal to usacSamplingFrequency
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bsFreqRes

bsDoubleFrameLengthFlag

bsNumSaocDmxChannels

bsNumSaocDmxObjects

bsDecorrelationMethod

ISO/IEC 23008-9:2023(E)

shall not be 0
no restrictions apply

shall be equal to (numSAOCTransportChannels -
bsNumSaocDmxObjects)

shall be equal to (numSAOCTransportChannels -
bsNumSaocDmxChannels)

no restrictions apply

bsNumSaocObjects

bsRe]atedTo

bsOnelOC no restrictions apply
bsSapcDmxMethod no restrictions apply
bsDualMode no restrictions apply
bsBandsLow no restrictions.apply
bsDcuFlag shall be 8
bsDcuMandatory shall be 0
bsDcuDynamic shall be 0
bsDcuMode shall be 0
bsDcpParam shall be 0

5.17.2 SAOC3DgetNumChannels()

No restrictions are applicable-to-this bitstream element.

5.17.

No restrictions are applicable to this bitstream element.

5.17,

No restrictions are applicable to this bitstream element.

5.17.

no restrictions apply

no restrictions apply

3 SAOC3DExtensionConfig()

4 SAOC3DExtensionConfigData()

SAOCExtensionConfig()

The SAOCExtensionConfig() bitstream structure and all sub bitstream structures shall be restricted as

specified in ISO/IEC 23003-2.

5.18 SAOC 3D frame

5.18.1 Saoc3DFrame()

bsindependencyFlag shall be 1 if usacIndependencyFlag ==
bsDcuDynamicUpdate no restrictions apply

© ISO/IEC 2023 - All rights reserved
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bsDcuMode

bsDcuParam

5.18.2 SAO

C3DFraminglnfo()

bsFramingType

bsNumParamSets

bsParamsSlot

no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply

no restrictions apply

5.18.3 EcDLtaSaoc()

The SAOCEx
specified in

5.18.4 Byte

The SAOCEx
specified in

5.18.5 SAO

No restrictid

5.18.6 SAO

No restrictid

5.18.7 SAO

The SAOCEx
specified in

5.18.8 HOA

HoaOrder
IsScreenRe

UsesNfc

SO/IEC 23003-2.

Align()

SO/IEC 23003-2.

C3DExtensionFrame()

C3DExtensionFrameData()

CExtensionFrame()

SO/IEC 23003-2.

Config()

ative

NfcReferengd

eDistance

LensionConfig() bitstream structure and all sub bitstream structures shall be'restrict

LensionConfig() bitstream structure and all sub bitstream structures shall be restrict

ns are applicable to this bitstream element.

ns are applicable to this bitstream elemgént.

tensionConfig() bitstream strueture and all sub bitstream structures shall be restrict

shall NOT have values [30, ..., 38]
no restrictions apply
no restrictions apply

no restrictions apply

5.18.9 HOADecoderConfig()

MinAmbHoaOrder

numHOATransportChannels

SingleLayer

codedLayer

26

Ch

shall be smaller than or equal to min( floor(
/numHOATransportChannels -1), HoaOrder)

ed as

ed as

ed as

shall be according to ISO/IEC 23008-3:2022, Table 17

no restrictions apply

shall be smaller than NumOfAdditionalCoders
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CodedSpatiallnterpolationTime

SpatiallnterpolationMethod
CodedVVecLength
MaxGainCorrAmpExp

HOAFrameLengthIndicator

ISO/IEC 23008-9:2023(E)

shall be coded according to ISO/IEC 23008-3:2022,
Table 212

no restrictions apply
shall NOT be 3
no restrictions apply

shall NOT be 3 according to ISO/IEC 23008-3:2022,
Table 211

DiffQrder

Numy VecVqElementsBits
UsePhaseShiftDecorr

5.18.10HOAEnhConfig()

Layerldx

5.18.11HOADecoderEnhConfig ()

MaxNoOfDirSigsForPrediction
NoOfjBitsPerScalefactor
PredSubbandsldx
bsNumOfPredSubbands
FirstSBRSubbandlIdx
MaxNumOfPredDirsLog2

MaxNumOfPredDirsPerBand

DirGridTableldx shall NOT be 3
ParSpbbandTableldx no restrictions apply
ble1m0fParSubbands no restrictions apply

the value of DiffOrder shall not résylt in a Max-
HoaOrderToBeTransmitted > HOAQrddr. DiffOrder
< HOAOrder - MinAmbHoaOrder

restricted to values [0..7]

no restrictions apply

shall be [0, ) NumLayers - 1]

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

LastFirstOrderSubbandIdx

UseRealCoeffsPerParSubband
5.18.12getSubbandWidths ()

CodedBwFirstBand
bw_diff

© ISO/IEC 2023 - All rights reserved

no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply
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5.19 HOA frame

5.19.1 HOAFrame()

hoalndependencyFlag

5.19.2 HOAEnhFrame ()

shall be 1 if usacindependencyFlag ==

No restrictions are applicable to this bitstream element.

5.19.3 ChahnelSideInfoData()

ChannelType shall be coded according to ISO/IEC 23008-3:2022,
Table 198

ActiveDirslds shall be [0, ..., 900] accordingcte’ISO/IEC 23008-
3:2022, Table F.9

NewChannglTypeOne no restrictions apply

NbitsQ if hoalndependencyFlag == 1 then the two M$Bs of
NbitsQ shall not,be 00 binary

CodebkIdx shall NOT bel4, 5, 6

CbFlag no restricetions apply

bA no restrictions apply

bB no restrictions apply

uintC no restrictions apply

PFlag no restrictions apply

CbFlag no restrictions apply

5.19.4 AddAmbHoalnfoChannel()

AmbCoeffTfransitionState shall NOT be 3

CodedAmb(oeffldx shall be smaller than MaxNumAddActiveAmb({o-
effs

AmbCoeffldxEransition no restrictions apply

5.19.5 HOAGainCorrectionData()

GainCorrPrevAmpExp

CodedGainCorrectionExp

GainCorrectionException

28

no restrictions apply
no restrictions apply

no restrictions apply
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5.19.6 VVectorData()
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Vvecldx shall be smaller than
dependent on
or equal to
Codebkldx |HoaOrder
899 0 N/A
33 1,2 N/A
63 3 N/A
31 7 =4
(HoaOrder+ 1)4-1 7/ 4
SgnVhl no restrictions apply
Weightldx no restrictions apply
VecVal no restrictions apply
huffVal shall be Huffmah-coded according to ISQ/IEC 23008-
3:2022, Tables EA15 to F.24.
intAddVal no restrictions apply
5.19.7 HOAPredictionInfo()
PSPredictionActive no restrictions apply
KindOfCodedPredlds no restrictions apply
NumActivePredlds no restrictions apply
Predlds no restrictions apply
ActivePred no restrictions apply
PredPDirSiglds no restrictions apply
PredGains no restrictions apply
5.19.8 HOADirectionalPredictionInfo()
UseDlir€ctionalPrediction no restrictions apply
KeepPreviousPredDirsFlag no restrictions apply
NumOfGlobalPredDirs no restrictions apply
GlobalPredDirslds no restrictions apply
KeepPreviousDirPredMatrixFlag no restrictions apply
UseHuffmanCodingDiffAngle no restrictions apply
DirlsActive no restrictions apply
RelDirGridldx no restrictions apply
© ISO/IEC 2023 - All rights reserved 29
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5.19.9 readDirPredDiffValues()

DecodedMagDiff

DecodedAngleDiff
5.19.10HOAParInfo ()

UsePar

KeepPreviousParMatrixFla

no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply

ParDecorrSjigsSelectionTableldx
UseReducedNoOfUpmixSigs
UseParUpmixSig
UseParHuffmanCodingDiffAbs

UseParHuffmanCodingDiffAngle
5.19.11readParDiffValues ()

HuffmanCofledParMagDiff

HuffmanCofledRealParMagDiff

runLength(odedVal
CodedParMpgDiff
runLength(odedVal
HuffCodedRarAngleDiff

CodedParAngleDiff

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

shall be Huffrhan-coded according to ISO/IEC 2
3:2022, Table F.37

shallbe Huffman-coded according to ISO/IEC 2
3:2022, Table F.38

no restrictions apply
no restrictions apply
no restrictions apply

shall be Huffman-coded according to ISO/IEC 2
3:2022, Table F.39

no restrictions apply

5.20 FMT ¢onverter{rame, FormatConverterFrame()

rendering3DType

no restrictions apply

8008-

8008-

8008-

5.21 Multi-channel coding tool config, MCTConfig ()

mctChanMask

5.22 Multi-channel coding tool frame

5.22.1 MultichannelCodingBoxRotation ()

channelPairIndex

30

the number of all non-zero entries in mctChanMasK[ ]

shall be greater than or equal to 2

shall have a value between and including 0 and

nMCTChannels-(nMCTChannels-1)/2-1,
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with nMCTChannels = number of all non
in mctChanMask[]

hasMctMask no restrictions apply
hasBandwiseAngles no restrictions apply
isMCTShort no restrictions apply
numMaskBands no restrictions apply
mctMask no-restrictions app]y

-9:2023(E)

-Zero entries

mct_felta_time

hcod| angle
5.22.2 MultichannelCodingBoxPrediction ()

chanpelPairIndex

hasMctMask
hasBandwiseCoeff
isMC[T'Short
numMaskBands
mctMask

pred| dir

mct_felta_time

hc0d|_sf

mct_delta_time shall be 0 if MCTSignglingType of
the previous and the current frathe-changes between
one of the following values: 0 and 1, 0 apd 3, 1 and 2,

or 2 and 3 (and vice versa)

no restrictions apply

shall havesa-value between and incl
nMCTChannels-(nMCTChannels-1)/2-1,

with nMCTChannels = number of all non
in‘'mctChanMasK[]

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

mct_delta_time shall be 0 if MCTSign4
the previous and the current frame char

ding 0 and

LZero entries

1lingType of
ges between

one of the following values: 0 and 1, 0 and 3, 1 and 2,

or 2 and 3 (and vice versa)

no restrictions apply

5.22.3 MultichannelCodingFrame()

MCTSignalingType
keepTree
numPairs

hasStereoFilling

© ISO/IEC 2023 - All rights reserved

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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5.23 Tonal component coding configuration, TccConfig ()

tccMode[] shall not be 3

5.24 Tonal component coding frame

5.24.1 General

Conformance test bitstream shall contain tonal component coding frame compressed data stored in
TccGroupOfSegments() as defined in ISO/IEC 23008-3.

Each comprgssed data shall meet the syntactic and semantic requirements specified in ISO/IEC-23(]08-3.

5.24.2 TccGroupOfSegments()

tccDataPresent no restrictions apply
numTrajectories no restrictions apply
isContinued no restrictions apply
segLength no restrictions apply
amplQuant no restrictiofs apply
amplTransformCoeffDC no restrietions apply
amplTransformIndex The corresponding huffWord shall be encoded with

the“ralues listed in the Huffman table, huff_idxTab,
defined in ISO/IEC 23008-3:2022, Table 122

amplTransformCoeffAC The corresponding huffWord shall be encoded with
the values listed in the Huffman table, huff 3gcTab,
defined in ISO/IEC 23008-3:2022, Table 123

amplSgn no restrictions apply
freqQuant no restrictions apply
freqTransf¢grmCoeffDC no restrictions apply
freqTransf¢ormIndex The corresponding huffWord shall be encoded with

the values listed in the Huffman table, huff _idxTab,
defined in ISO/IEC 23008-3:2022, Table 122

freqTransformCoeffAC The corresponding huffWord shatt be encoded with
the values listed in the Huffman table, huff_acTab,
defined in ISO/IEC 23008-3:2022, Table 123

freqSgn no restrictions apply

5.25 HREP config, HREPConfig()

extendedGainRange no restrictions apply
extendedBetaFactorPrecision no restrictions apply
isHREPActive no restrictions apply
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lastFFTLine

transitionWidthLines

defaultBetaFactorldx

useCommonSettings

5.26 HREP frame, HREPFrame()

ISO/IEC 23008-9:2023(E)

lastFFTLine shall be greater than or equal to tran-
sitionWidthLines

transitionWidthLines shall be smaller than or equal
to lastFFTLine

no restrictions apply

no restrictions apply

useRawCoding
gainldx
useDlefaultBetaFactorldx

betaFactorldx

5.27|ICG config, ICGConfig ()

ICPre¢sent

ICin(PE
ICGPreAppliedPresent
ICGPreAppliedCPE

5.28|SignalGroupInformation Config, SignalGroupInformation ()

groupPriority

fixedPosition
5.29| DownmixMatrix

5.29.1 downmixConfig()

downmixConfigType

passivéDownmixFlag

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

no restriétions apply
nod{estrictions apply
ho restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply

shall not be 3

no restrictions apply

phaseAlignStrength

immersiveDownmixFlag
5.29.2 DownmixMatrixSet()

downmixIdCount

downmixId

© ISO/IEC 2023 - All rights reserved

no restrictions apply

no restrictions apply

no restrictions apply

shall not be 0x00, shall not be 0x7F. All values of
downmixID within one DownmixMatrixSet() shall
be pairwise distinct
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downmixType

CICPspeakerLayoutldx (downmixType == 0)

CICPspeakerLayoutldx (downmixType == 1)

bsDownmixMatrixCount

bsNumAssignedGrouplDs

shallbe 0O or 1

shall be encoded in accordance with ChannelConfig-
uration as defined in ISO/IEC 23091-3

shall be encoded in accordance with ChannelConfig-
uration as defined in ISO/IEC 23091-3

no restrictions apply

no restrictions apply

Signal_groupID

DmxMatrix

LenBits

5.29.3 DownmixMatrix()

equalizerPresent

precisionLgvel

maxGain
minGain
isAllSeparal

isSeparable

ble

isAllISymmatric

isSymmetric

mixLFEOnlyToLFE

rawCodingCompactMatrix

compactDo
useCompac

runLGRPar

wnmixMatrix
[ Template

A1

zeroRunLength

compactDownmixMatrix

no restrictions apply

no restrictions apply

no restrictions apply
shall not be 3

no restrictions apply
no restrictions apply
no restrietions apply
no réstrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

fullForAsymmetriclnputs
rawCodingNonzeros

gainLGRParam

5.29.4 DecoderGainValue()

gainValuelndex

34

no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply
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5.29.5 ReadRange()

range

rangeExtra

5.29.6 EqualizerConfig()

ISO/IEC 23008

no restrictions apply

no restrictions apply

-9:2023(E)

numEqualizers no restrictions apply
eqPrecisionLevel no restrictions apply
eqExtendedRange no restrictions apply

num$ections
gFactorIindex
gFactorExtra
cent¢rGainlndex
scalipgGainIndex

hasEgualizer
5.30(Loudness info

5.30.1 mpegh3daLoudnessinfoSet()

loud]:esslnfOCOunt
loudnessinfoType

mae_[grouplD

mae_[groupPresetID

loudnessinfoAlbumPresent
loudnessinfeAlbumCount

loudnessinfoSetExtensionPresent

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions.apply
no restrictiens apply

no restrietions apply

no restrictions apply
no restrictions apply

shall match the mae_grouplID value
mae_GroupDefinition() structure

shall match the mae_groupPresetID valu
mae_GroupPresetDefinition() structur

no restrictions apply
no restrictions apply

no restrictions apply

of a present

e of a present
e

5.30.2 loudnessinfo()

TheuniDrcGainExtension() bitstream structure shall be restricted as specified in ISO/IEC 23003-4:2020,

Clause 9.

5.30.3 loudnessInfoSetExtension()

TheuniDrcGainExtension() bitstream structure shall be restricted as specifiedin ISO/IEC 23003-4:2020,

Clause 9.

© ISO/IEC 2023 - All rights reserved
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5.31 Audioscene info

5.31.1 mae

_AudioScenelnfo

mae_isMainStream

mae_audioScenelnfolDPresent

mae_audioScenelnfolD

mae_numGroups

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

mae_numS\LitchGroups

mae_numGi

mae_bsMetaDataElementIDoffset

mae_metaD

5.31.2 ma¢

roupPresets

| Data()

mae_numDataSets

mae_dataTy
mae_datal¢

tmp
5.31.3 mae

mae_groupl
mae_allow(
mae_defaul

mae_allowH

mae_intera

pe
ngth

| GroupDefinition()

D
)nOff
LONnOff

ositionInteractivity

ctivityMinAzOffset

mae_intera

ctivityMaxAzOffset

ataElementIDmaxAvail

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply
each data type shall only occur once at most
no restrictions apply

noestrictions apply

shall not be the same value for different grouy
no restrictions apply
no restrictions apply

shall be identical for groups contained in the
switch group

shall be identical for groups contained in the
switch group

shall be identical for groups contained in the

mae_interactivityMinElOffset

mae_interactivityMaxE1Offset

mae_interactivityMinDistFactor

mae_interactivityMaxDistFactor

36

- 1
Switenrgroup

shall be identical for groups contained in the
switch group

shall be identical for groups contained in the
switch group

shall be identical for groups contained in the
switch group

shall be identical for groups contained in the
switch group

same

same

same

same

same

same

same
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mae_allowGainlnteractivity

mae_interactivityMinGain

mae_interactivityMaxGain

mae_bsGroupNumMembers

mae

mae |

mae

5.31.

mae

mae

mae

mae

mae

mae |

5.31.

mae

mae

mae |

mae |

ISO/IEC 23008

-9:2023(E)

shall be identical for groups contained in the same

switch group

shall be identical for groups contained in the same

switch group

shall be identical for groups contained in the same

switch group

no restrictions apply

L. L 3 ra.v.i L
uaa\..uu] UIICUIVICIIIUTI O

startID

metaDataElementID

4 mae_SwitchGroupDefinition()

{switchGroupID
{switchGroupAllowOnOff

{switchGroupDefaultOnOff

bsSwitchGroupNumMembers

{switchGroupMemberID

switchGroupDefaultGroupID
5 mae_Description()

bsNumDescriptionBlocks

|descriptionGrouplD

descriptionSwitchGroupID

descriptionGroupPresetID

I1IUI Cotl iLtiUllD Cll.ll)}y
no restrictions apply

groups that are part of switch'groups
of one or multiple completetsignalGroy

shall not be the same value for different §
no restrictions apply
no restrictions apply
ne restrictions apply

shall only reference groups which ha
mae_allowOnOff of 1

no restrictions apply

no restrictions apply

shall only address values of mae_gro
the most

shall only address values of mae_sw
once at the most

shall only address values of mae_groupF
at the most

shall consist
ps

witch groups

e a value of

ipID once at

itchGrouplID

resetID once

mae_bsNumDescLanguages

mae_bsDescriptionLanguage

mae_bsDescriptionDataLength

mae_descriptionData

5.31.6 mae_ContentData()

mae_bsNumContentDataBlocks

mae_ContentDataGroupID

© ISO/IEC 2023 - All rights reserved

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply
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mae_contentKind
mae_hasContentLanguage

mae_contentLanguage
5.31.7 mae_CompositePair()

mae_bsNumCompositePairs

mae_CompositeElementID

no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply

5.31.8 ma¢d GroupPresetDefinition()

mae_groupPresetID
mae_groupPresetKind
mae_bsGroupPresetNumConditions

mae_groupPresetReferencelD

mae_groupPresetConditionOnOff

mae_groupPresetDisableGainInteractivity

mae_groupPresetGainFlag

shall not be the same value for different prese
no restrictions apply
no restrictions apply

shall only reference/groups or switch groups v
have a value of mae~allowOnOff of 1 or mae_sVv
GroupAllowOn@ff'of 1, respectively

not morethan one condition shall be defined
group

not‘tmore than one condition shall be defined
switch group

not more than one condition shall be define
groups which are part of the same switch gro

for a group which is part of a switch group nq
dition shall be defined if a condition for the s
group is already defined

no restrictions apply

shall be 1 if mae_allowGainInteractivity of th
erenced group is 0

shall be 0 if mae_allowGainInteractivity of th
erenced group is 0

pts

wvhich
vitch-

for a

for a

d for

up

con-
witch

e ref-

e ref-

mae_groupPresetGain

mae_groupPresetDisablePositionInteractivity

mae_groupPresetPositionFlag

mae_groupPresetAzOffset
mae_groupPresetElOffset

mae_groupPresetDistFactor

38
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shall be 1 if mae_allowPositionInteractivity of the

referenced group is 0

shall be 0 if mae_allowPositionInteractivity of the

referenced group is 0
no restrictions apply
no restrictions apply

no restrictions apply
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5.31.9 mae_ProductionScreenSizeData()

hasNonStandardScreenSize

bsScreenSizeAz

bsScreenSizeTopEl

bsScreenSizeBottomEl

5.31.10mae_LoudnessCompensationData ()

ISO/IEC 23008-9:2023(E)

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

mae

mae |
mae

mae

mae_
mae_
mae_
mae

mae

mae |

mae |

mae |

5.31.

mae_
bsSci
bsSci

mae |

loudnessCompGroupLoudnessPresent
bsLoudnessCompGroupLoudness
loudnessCompDefaultParamsPresent
loudnessCompDefaultincludeGroup
loudnessCompDefaultMinMaxGainPresent
bsLoudnessCompDefaultMinGain
bsLoudnessCompDefaultMaxGain
loudnessCompPresetParamsPresent
loudnessCompPresetincludeGroup
loudnessCompPresetMinMaxGainPresent
bsLoudnessCompPresetMinGain

bsLoudnessCompPresetMaxGain

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictionsapply
no restrictions apply
no restrictions apply
f10 Yestrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

11mae_ProductionScreenSizeDataExtension()

overwriteProductionScreenSizeData
reenSizeLeftAz
reenSizéRightAz

NumPresetProductionScreens

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

mae_productiondcreentrouprreseti

mae_hasNonStandardScreenSize

isCenteredInAzimuth

bsScreenSizeAz

bsScreenSizeLeftAz

bsScreenSizeRightAz

bsScreenSizeTopEl

bsScreenSizeBottomEl

© ISO/IEC 2023 - All rights reserved

No restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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5.31.12mae_GroupPresetDefinitionExtension()

mae_hasSwitchGroupConditions
mae_isSwitchGroupCondition
mae_hasDownmixIldGroupPresetExtensions
mae_numDownmixIldGroupPresetExtensions

mae_groupPresetDownmixId

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

mae_bsGrolePresetNumConditions
mae_isSwitthGroupCondition

mae_groupPresetSwitchGroupID

mae_groupPresetGrouplD

mae_groupPresetConditionOnOff

mae_groupPresetDisableGainInteractivity
mae_groupPresetGainFlag

mae_groupPresetGain

mae_groupPresetDisablePositionInteractivity

no restrictions apply
no restrictions apply

shall only reference switch groups which h
value of mae_switchGroupAllowOnOff of 1

not more than one condition/shall be defined
switch group

shall only referenee.groups which have a va
mae_allowOnOff'of'1

not more than one condition shall be defined
group

not mpre than one condition shall be defing
groups which are part of the same switch grg

for a group which is part of a switch group n
dition shall be defined if a condition for the s
group is already defined

no restrictions apply

shall be 1 if mae_allowGainInteractivity of th
erenced group is 0

shall be 0 if mae_allowGainInteractivity of th
erenced group is 0

no restrictions apply

shall be 1 if mae_allowPositionInteractivity

ave a

for a

ue of

for a

d for

up

con-
witch

e ref-

e ref-

bf the

referenced group is 0

mae_groupPresetPositionFlag

mae_groupPresetAzOffset
mae_groupPresetElOffset

mae_groupPresetDistFactor
5.31.13mae_DrcUserInterfacelnfo()

version
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shall be 0 if mae_allowPositionInteractivity of the

referenced group is 0
no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply
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bsNumTargetLoudnessConditions
bsTargetLoudnessValueUpper

drcSetEffectAvailable
5.32 HOA matrix

5.32.1 HoaRenderingMatrixSet()

numOfHoaR ferro L :

HoaRenderingMatrixId

CICPPpeakerLayoutldx

HoaMatrixLenBits
5.32.2 HoaRenderingMatrix()

precisionLevel
isNormalized
gainLimitPerHoaOrder
maxGain

min@ain

isFullMatrix
first$parseOrder
hasLfeRendering
numpPairs
zerothOrderAlwaysPositive
isAllyalueSymmetric

isAnyValueSymmetric

no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

ISO/IEC 23008-9:2023(E)

shall be encoded in accordanceswith ChpnnelConfig-

uration as defined in ISO/1E€ 23091-3

no restrictions apply

no restrictions apply
no réstrictions apply
ne restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

shall be smaller than or equal to maxHoaOrder

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

bool Ia! ("ra!IIACIymmnfvirDoirc\

T Y I C T ICY Tt )

isAllSignSymmetric
isAnySignSymmetric

boolVal (signSymmetricPairs)
isAllSignSymmetric
isAnySignSymmetric

boolVal (signSymmetricPairs)

hasVerticalCoef

© ISO/IEC 2023 - All rights reserved

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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5.32.3 DecoderHoaMatrixData()

hasValue

signVal

5.32.4 DecoderHoaGainValue()

no restrictions apply

no restrictions apply

No restrictions are applicable to this bitstream element.

5.33 CompatibleProfileLevelSet()

bsNumCompatibleSets no restrictions apply

reserved shall be 0

CompatibleSetindication no restrictions apply

5.34 Restrijctions depending on profiles and levels

5.34.1 Gengral

Depending aon the profile and level associated with the MPEG-H 3DAbitstream, further restriction may
apply.

5.34.2 Low|complexity profile

5.34.2.1 Glneral

Additional t
to the low (
4.8.2.2.

5.34.2.2 mj

The variablg
shall be encq

pegh3daConfig()

Table 5 — Specification of mpegh3daConfig()

the restrictions specified in this dectiment, all MPEG-H bitstreams which claim to cq
omplexity profile, shall fulfil the\ profile restrictions defined in ISO/IEC 23008-3:

s usacSamplingFrequencylndex, usacSamplingFrequency and coreSbrFrameLength
ded with a value(specified in Table 5.

mply
2022,

Index

L. : Level
Restriction applies to
1 2 3 4 5
0x03 - 0x08, | 0x03 - 0x08, | 0x03 - 0x08, | 0x03 - 0x08, 0x00 - 0xd8,
usacSamplingFrequencyIndex
0x1f 0x1f 0x1f 0x1f 0x1f
usacSamplingFrequenc 29400, 29400, 29400, 29400, 58800, 29400,

pingkrequency 14700 14700 14700 14700 14700

coreSbrFrameLengthIndex 1 1 1 1 1

5.34.2.3 mpegh3daDecoderConfig()

The variable elementLengthPresent shall be 1, if the Configuration Extension type ID_CONFIG_
EXT_AUDIOSCENE_INFO exists and the value mae_numSwitchGroups in bitstream structure mae_
AudioScenelnfo() is larger than 0.

42
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5.34.2.4 Mpegh3daChannelPairElementConfig()

The variable qceIndex shall be 0.

5.34.2.5 mpegh3daCoreConfig()
The variable tw_mdct shall be 0.

In case igfStartIndex signals an audio frequency higher than 8 kHz, igfUseEnf shall be 0.

5.34.2.6 StereoCoreToollnfo()

If the|lindependent noise filling (INF) of the intelligent gap filling (IGF) is activated (i.e. ifigdUseEn ==1),
then the complex prediction tool shall be restricted to real-only prediction, i.e. complex“cdef shall be 0.

If stereo filling is activated (i.e. if stereo_filling==1), then the complex prediction teol shall pe restricted
to real-only prediction, i.e. complex_coef shall be 0.

5.34.2.7 MultichannelCodingFrame()

The Variable numPairs shall be encoded with a value specified in Tablé 6.

Table 6 — Specification of numPairs in MultichannelCodingFrame()

.. . Level
Restriction applies to
1 2 3 4 5
numPairs <=5 &=9 <=16 <=28 <=28

5.34.2.8 mpegh3daExtElement() for extension payload type ID_EXT_ELE_AUDIOPREROLL

The vialue usacExtElementPresent for. extension payload type ID_EXT_ELE_AUDIOPRERQLL shall be 1
at mgximum once per 0.5 seconds of audio data.

5.34.2.9 AudioPreRoll()

The value numPreRollFrames shall be encoded with 0 or 1.

5.34.2.10 mpegh3daUniDrcConfig()

The |value drc€eefficientsUniDrcCount shall be encoded with a value not larger than 4.
The [value drclnstructionsUniDrcCount shall be encoded with a value specified [in Table 7.
loudnessinfoSetPresent shall be encoded with a value of 0.

Table 7 — Specification of drcInstructionUniDrcCount in mpegh3daUniDrcConfig()

L . Level
Restriction applies to
1 2 3 4 5
drcInstructionsUniDrcCount <=16 <=16 <=32 <=32 <=32

5.34.2.11 drcCoefficientsUniDrc()

The values drcFrameSizePresent and timeDeltaMinPresent shall be encoded with 0. The value for
gainlnterpolationType shall be encoded with 1. The value bandCount shall be encoded with a value
specified in Table 8.
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Table 8 — Specification of bandCount in drcCoefficientsUniDrc()

Restriction applies to

Level

3

bandCount

<=2

<=4

<=4

<=4

<=4

5.34.2.12

drcInstructionsUniDrc()

The value dependsOnDrcSetPresent shall be encoded with 0 if downmixId is equal to 0. Additionally,
bsSequencelndex shall be unique in simultaneously applied DRC sets except for bsSequencelndex

equalto 0. b

Sequencelndex shall be identical for all channels if downmixId is notequalto 0

5.34.2.13

The value lgwDelayMetadataCoding shall be encoded with 1. The variable frameLength sh

ObjectMetadataConfig() in extension config type ID_EXT_ELE_OB]_METADATA

encoded with 3, 7 or 15.

5.34.2.14

HoaOrder

HOAConfig()

shall be encoded as‘défined in Table 9

Table 9 — Restrictions for HoaOrder

11l be

. . Level
Refptriction applies to HoaOrder
1 2 3 5
in case UsesNfc == 0 <=2 <=4 <=6 <= <=6
in case UsesNfc == 1 N/A =1 <=2 <= <=3
UsesNfc shall be encoded as defined in Table 10
Table.10 — Restrictions for UsesNfc
L . Level
Restriction applies to
1 2 3 4 5
UsesNfc 0 no restrictions
There shall nof be more than ene occurrence of UsesNfc == 1 in signal groups of type SignalGroupTypeHOA.

5.34.2.15

HOADecoderConfig()

HOAFrameL

Vi R S 4
CIIg UITITUILALUI

UsePhaseShiftDecorr

5.34.2.16

HOADecoderEnhConfig()

MaxNoOfDirSigsForPrediction

44
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NOTE The value of this bitstream syntax element
has no effect in LC Profile, because the output-
FrameLength of the core decoder is always 1024

(see ISO/IEC 23008-3:2022, Table 211)

shall notbe 1

shall be encoded according to Table 11
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Table 11 — Restrictions for bsMaxNoOfDirSigsForPrediction

. L. . Level
Restriction applies to
1 2 3 4 5
bsMaxNoOfDirSigsForPrediction <=1 <=2 no restrictions
PredSubbandsldx shall be 0
ParSubbandTableldx shall be 0

5.34.2.17 mae_AudioScenelnfo()

The yalues mae_numGroups, mae_numSwitchGroups and mae_numGroupPresets shalll be encoded
with p value specified in Table 12.

Table 12 — Specification of mae_AudioScenelnfo()

.. . Level
Restriction applies to
1 2 3 4 5
mae JnumGroups <= <=9 <=16 <=28 <=28
mae [numSwitchGroups <=2 <=4 <=8 <=14 <=14
mae |numGroupPresets <= = <=8 <=16 <=31

5.34.2.18 mae_GroupPresetDefinition()

The yalue mae_bsGroupPresetNumConditions shall be encoded with a value specified inf Table 13.

Table 13 — Specification.@f mae_bsGroupPresetNumConditions in mae_
GroupPresetDefinition()

.. ¢ Level
Restriction applies to
1 2 3 4 5
mae |bsGroupPresetNumC€onditions <5 <9 <16 <16 <16

5.34.2.19 mae (Description()

The vjalues mae€ bsNumDescLanguages and mae_bsDescriptionDataLength shall be enfoded with a
valug specifiédin Table 14.

Table 14 — Specification of mae_Description()

Lo . Level
Restriction applies to
1 2 3 4 5
mae_bsNumDescLanguages <4 <4 <4 <8 <16
mae_bsDescriptionDataLength <256 <256 <256 <256 <256

5.34.2.20

mae_GroupPresetDefinitionExtension()

The value mae_numDownmixIdGroupPresetExtensions shall be encoded with a value specified in

Table 15.
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Table 15 — Specification of mae_numDownmixIldGroupPresentExtensions in mae_

GroupPresetDefinitionExtension()

s . Level
Restriction applies to
1 2 3 4 5
mae_numDownmixIdGroupPresetExtensions | <=4 | <=4 | <=8 | <=16 | <=31
5.34.2.21 downmixConfig()
phaseAlignStrength shall be 0
5.34.2.22 EnhancedObjectMetadataConfig
If spread|o] |or spread_width|o] of a given object o is not 0, then divergence|o] shall be 0;

If divergeng
spread_wid

6 MPEG-

6.1 Chara

Characterist
parameters
example, reg
decoder.

Each MPEGH{
specified in
by complian

of the decoder interface. For interfaces, whichcan also be realised as part of a bitstream (such 4§

interface for

For each int
To verify wh
each test th
conditions i

th[o] shall be 0 (in case of non-uniform spread).

H 3D audio interfaces to the MPEG-H 3D audio decoder

e[o] of a given object o is not 0, then spread|o] shall be 0 (in case of udiform spread

cteristics and test procedure

ics of the decoder interfaces specify the constraints that are applicable to the inte
which are provided to the decoder. These syntactic and semantic constraints ma
trict the range or the values of parameters that'are provided directly or indirectly

H 3DA audio decoder interface shalliheet the syntactic and semantic requirer
this document. The present clause defines the conformance criteria that shall be ful
decoder interface implementation$ZThese criteria are specified for the syntactic eler

user interaction) the same constraints apply.

brface a set of semantie-tests to be performed on the interface parameters is desci
ether the syntax is correct is straightforward and therefore not defined herein afte
e condition or conditions that shall be satisfied are given, as well as the prerequisif
| which the test can be applied.

) and

rface
y, for
o the

nents
filled
nents
s the

ribed.
r. For
es or

6.2 Interface for local setup information

6.2.1 mpggh3daLocalSetupInformation()

bsRendering¥ype norestrictionsapply

bsNumWIREoutputs shall not be larger than (numAudioChannels
mAudioObjects)

WirelD no restrictions apply

hasLocalScreenSizeInformation

no restrictions apply

6.2.2 LoudspeakerRendering()

bsNumLoudspeakers

46

no restrictions apply

+ nu-
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hasLoudspeakerDistance
hasLoudspeakerCalibrationGain
useTrackingMode
hasKnownPosition
loudspeakerAzimuth

loudspeakerElevation

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

ISO/IEC 23008-9:2023(E)

loudspeakerDistance
loudspeakerCalibrationGain

externalDistanceCompensation

6.2.3| BinauralRendering()

No specific restrictions apply to the elements of BinauralRendefing() and its further
bitstfeam elements, such as: BinauralFirData(), FdBinauralRendererParam(), Voff

shall not be 0
no restrictions apply

no restrictions apply

SfrBrjirParam(), QtdlBrirParam(), TdBinauralRendererParam()-

6.2.4] LocalScreenSizelnformation()

isCenteredInAzimuth
bsLofkalScreenSizeAz
bsLofkalScreenSizeLeftAz

bsLoralScreenSizeRightAz

hasLpcalScreenElevationInformation

bsLofalScreenSizeTopEl

bsLofralScreenSizeBottomEl

6.3 |Interface for-user interaction

6.3.1 mpegh3daElementinteraction()

ei_InteractionSignatureDataLength

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

referenced
BrirParam(),

ei_InteractionSignatureDataType
ei_InteractionSignatureData

hasLocalZoomAreaSize
6.3.2 ElementInteractionData ()

ei_interactionMode

© ISO/IEC 2023 - All rights reserved

no restrictions apply
no restrictions apply

no restrictions apply

in case mae_numGroupPresets equals zero ei_interac-
tionMode shall be zero, otherwise ei_interactionMode

shall be one

47


https://iecnorm.com/api/?name=499905e8c5e703fa0456fa1369fc29c5

ISO/IEC 23

008-9:2023(E)

ei_numGroups shall be the same number as mae_numGroups

ei_groupPresetID shall contain a valid preset ID (ID of a preset defined

in the bitstream)

6.3.3 ei_GrouplnteractivityStatus ()

ei_groupID shall contain a valid groupID (ID of a group defined
in the bitstream)

ei_onOff no restrictions apply

ei_routeToWIRE no restrictions apply

routeToWinelD no restrictions apply

ei_changePgsition shall be 1 if the value mae_allowPositionInteractiv-

ei_azOffset
ei_elOffset

ei_distFact

ity of the corresponding group’equals 1
no restrictions apply
no restrictions apply.

no restrictions apply

ei_changeGain shall be sef to'1 if the value mae_allowGainIntgrac-

ei_gain
6.3.4 Loc3

bsZoomAz(
bsZoomAz
bsZoomEICq

bsZoomEl

6.4 Intert

The uniDrcl
ISO/IEC 230

tivity of the corresponding group equals 1

no restrictions apply

11ZoomAreaSize()

enter no restrictions apply
no restrictions apply

enter no restrictions apply

no restrictions apply

ace for loudness normalization and dynamic range control

hterface() bitstream structure and all sub-structures shall be restricted as specifjed in
D3-4:2020, Clause 9.

6.5 Interface for scene displacement data, mpegh3daSceneDisplacementData()

sd_yaw
sd_pitch
sd_roll

no restrictions apply
no restrictions apply

no restrictions apply

6.6 Interface for positional scene displacement data,
mpegh3daPositionalSceneDisplacementData()

sd_azimuth

48

no restrictions apply
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sd_elevation no restrictions apply

sd_radius no restrictions apply

7 MPEG-H 3D audio decoders

7.1 General

The set of conformance test conditions described in this document shall be applied to verify that a given
MPEG-H 3DA decoder implementation complies with this document. Test conditions are designed to
test gach tool in isolation and thus, determine the requirements for the corresponding ¢onformance
critefia. However, some tools show interactions and dependencies. To cover such dépendencies, test
cased are defined that can be composed of one or more test conditions.

b line in the
esents one
h be deduced

Every
spread
confa
from

r conformance test case results in one or more conformance test sequences. Ong
dsheet accessible at https://standards.iso.org/iso-iec/23008/-9/ed-8/en repr
rmance test sequence. The tool or tool combination tested by a given.fést sequence cal
its filename, as it follows the nomenclature defined in 4.3.2.

To cl
shall

confq

each

iso-i€

him conformance for the MPEG-H 3DA LC Profile, the output\of the implementatio
meet the conformance test criteria against the reference swaveform by applying the|
rmance test tools. The required conformance test tools as well as the conformance t¢
conformance test sequence are listed in the spreadsheet accessible at https://stand

n under test
appropriate
st criteria of
hrds.iso.org/

c/23008/-9/ed-3/en. All conformance test tools aredefined in 4.3.3.

If a te

speci

The

should be at least once every 50 frames in each conformance test bitstream.

If not
chose

fied different explicitly. For example, default behaviour for a tool can be that it is swit

requency of occurrence for independent’frames (frames with usacIndependenc

otherwise specified, the audio sighal representation shall not leave the allowed value
n data representation at any point in the decoder processing chain. In other words,

st case defines default behaviour, this should be¢ulfilled by all conformance test sequences if not

ched off.

yFlag == 1)

range of the
ho "clipping”

shall pccur at any point in the decéder processing chain.

The donformance test sequences can be found at https://standards.iso.org/iso-iec/23008/{9/ed-3/en.

7.2 |Basic conformance test conditions

7.2.1] Element'configuration test condition

7.2.111 General

This tést’condition shall be applied to verify the proper decoder behaviour in case of s¢veral signal
groups, reference layouts, speaker configurations, signals of channels, objects, SAOC, HOA and the
definitions for SCE, CPE and LFE.

7.2.1.2 Test sequences

The test bitstream shall contain the configuration which is given by a specific 3daC_ElemConfldx as
shown in Table 16. This specifies a reference Layout, which shall be one of the 3daC_SpeakerConfldx
defined in Table 17. Additionally, the 3daC_ElemConfldx defines the Signalgroups and their order. If the
SignalGroupType is SignalGroupTypeChannels, it can be either the reference Layout ("r") or a 3daC_
SpeakerConfldx, which is defined in Table 17. If the signalGroupType is SignalGroupTypeODbject, it is
specified with Obj<numOfChannels>. If the signalGroupType is SignalGroupTypeHOA, it is specified
with Hoa<numOfChannels>. Also, the 3daC_ElemConfldx specifies the order of the usacElementTypes
ID_USAC_SCE, ID_USAC_CPE, ID_USAC_LFE. Note that there might be some ID_USAC_EXT Elements
added, which are not defined in this test case.
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Table 16 — 3daC_ElemConfldx for conformance

3daC_Elem Reference layout Signalgroups Core coder elements with order in the
Confldx (defined by 3daC_ (defined by 3daC_ element loop in mpegh3daFrame()
SpeakerConfldx) SpeakerConfldx)
Co 0 r 16 x SCE
C1 1 r SCE
C2 2 r CPE
C6 6 r CPE - SCE -LFE - CPE
C19 19 r CPE - SCE -LFE - CPE - CPE -CPE - CPE
C100 6 r 6 x SCE
C102 6 Two signal groups: 6 x SCE - CPE
I, 2
C103 2 Two signal groups: 2 x CPE
1
C104 104 r CPE - SCE - CPE - CPE - CPE
01 6 Obj<1> SCE
09 6 0bj<9> 9 x SCE
020 19 Obj<20> 20 x SCE
024 19 Obj<24> 24 xSCE
H1 6 Hoa<1> SEE
H4 6 Hoa<4> 4 x SCE
H8 6 Hoa<8> 8 x SCE
H9 6 Hoa<9> 9 x SCE
H16 6 Hoa<16> 16 x SCE
M1 6 Three signal groups:  |SCE - CPE -LFE - CPE -
r, Obj22>, Hoa<8> é ~ ggg -

Table 17 —-3daC_SpeakerConfldx for conformance

3daC_SpeakerConfldx Description
0 speakerLayoutType ==
numSpeakers = 16
1 speakerLayoutType ==
CICPSpeakerLayoutldx=1
2 speakerLayoutType ==
ClcPSpeakerkayoutids=2
6 speakerLayoutType ==
CICPSpeakerLayoutldx=6
7 speakerLayoutType ==
CICPSpeakerLayoutldx=7
15 speakerLayoutType ==
CICPSpeakerLayoutldx=15
16 speakerLayoutType ==
CICPSpeakerLayoutldx=16
19 speakerLayoutType ==
CICPSpeakerLayoutldx=19
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Table 17 (continued)

3daC_SpeakerConfldx Description

104 speakerLayoutType == 1
numSpeakers =9
CICPSpeakerldx[0] = 2
CICPSpeakerldx[1] =0
CICPSpeakerldx[2] =1
CICPSpeakerldx[3] = 4
CICPSpeakerldx[4] =5
CICPSpeakerldx[5] =17
CICPSpeakerldx[6] = 18
CICPSpeakerldx[7] = 30
CICPSpeakerldx[8] = 31

7.2.2| Sampling rate

7.2.2]1 General

This [test condition shall be applied to verify the proper‘decoder behaviour for differgnt sampling
frequencies.

7.2.212 Test sequences

The fest bitstream shall contain the configuration which is given by a specific 3daC_§ampFreqldx
defingpd in Table 18.

Table 18 — 3daC_SampFreqldx for conformance

3daC_SampFreqldx Description Corresponding sampling
frequency as defined in
ISO/IEC 23003-3
Hz

0 usacSamplingFrequencylndex=0x0 96 000

1 usacSamplingFrequencylndex=0x1 88 200

2 usacSamplingFrequencylndex=0x2 64 000

3 usacSamplingFrequencylndex=0x3 48 000

4 usacSamplingFrequencylndex=0x4 44100

5 usacSamplingFrequencylndex=0x5 32000

6 usacSamplingFrequencylndex=0x6 24 000

7 usacSamplingFrequencylndex=0x7 22 050

8 usacSamplingFrequencylndex=0x8 16 000
usacSamplingFrequencylndex=0x1F

37 plingrreq y N/A
usacSamplingFrequency=14700
usacSamplingFrequencylndex=0x1F

33 plingrreq y N/A
usacSamplingFrequency=29 400
usacSamplingFrequencylndex=0x1F

34 plingrreq y N/A
usacSamplingFrequency=58 800
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7.2.3 Core mode tests [Fd|Lpd|Cct]

7.2.3.1 General

This test condition shall be applied to verify the proper decoder behaviour for the core modes.

7.2.3.2 Test sequences

The test condition shall contain one of the following 3 conditions:

— FDonly

[Fd];

— LPD onlj
— toggleb

In case of FD

v [Lpd];
etween FD and LPD [Cct] (short for "common core coding tools").

only, the core_mode in bitstream structure mpegh3daCoreData() shall always be 0.

In case of L

only, the core_mode in bitstream structure mpegh3daCoreData()shall always be 1

that if an MHEG-H 3DA LFE exists, this channel will be encoded only with FD.

In case of switching between FD and LPD, the following conditions shall be fidfilled:

— If a MPEG-H 3DA CPE exists, at least one MPEG-H 3DA CPE shdll toggle between FD and
simultaneously.

— If at leas
LPD diff

— For each

t two MPEG-H 3DA CPE exists, at least one MPEG<H 3DA CPE shall toggle between F
erently for each channel, so that at least 25 % of'the frames are coded differently.

pair of channels (without the two channels‘@fone MPEG-H 3DA CPE and MPEG-H 3DA

there vallues for core_mode shall be differently for'at least one frame.

— Each ch4
from LP

7.3 Addit

7.3.1 3D4g

7.3.1.1 Ba

7.3.1.1.1

This test con
transitions.

innel (without MPEG-H 3DA LFE) shall‘toggle at least 10 times from FD to LPD and 10
D to FD.

jonal test conditions
udio core (FD)
sic FD windowtest condition [Win]

Leneral

dition'shall be applied to verify the proper decoder for all meaningful FD window seq
Méaningful window sequence transitions are listed in ISO/IEC 23003-3:2020, 7

Note

LPD

D and

LFE)

times

lence
9.3.1

(Table 138).

7.3.1.1.2 Test sequences

This test condition shall contain the following conditions:

— For all channels (except MPEG-H 3DA LFE) every meaningful FD window sequence transition shall
be triggered.

— For all channels (except MPEG-H 3DA LFE) every meaningful FD window sequence transition shall
be triggered with sine window (window_shape 0) and KBD window (window_shape 1).

— Ifthere is at least one MPEG-H 3DA CPE, common_window shall be at least one time 1 and at least
one time 0.
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— If there are at least two MPEG-H 3DA CPEs, for at least one of them window_sequence shall be
different for both channels in at least 50 % of the frames and window_shape shall be different for
at least 25 % of the frames and all combinations of window_sequence and window_shape for ch
equal 1 and window_sequences and window_shape for ch equal 2 shall be signalled at least once.

7.3.1.1.3 Default behaviour

If this test condition is not active, the default behaviour should be that all FD frames use always ONLY_
LONG_SEQUENCE and sine window shape (window_shape equals 0).

7.3.1

2 Non-meaningful FD window switching test condition [Nmf]

7.3.1

This
trans

7.3.1

All n
(wind
chan

2.1 General

Lest condition should be applied to monitor the decoder behaviour in case 'FD wind
itions not specified in ISO/IEC 23003-3:2020, 7.9.3.1 (Table 138) that oceurin a given

2.2 Testsequences

bn-meaningful FD window transitions shall be signalled at ledst once with sine w
low_shape equals 0) and at least once with KBD window shape (window_shape equal
nel (except MPEG-H 3DA LFE).

For e
to L

shapg¢ sine and KBD and at least one transition from EPDto FD where FD has signalled LON
and JONG_START_WINDOW with window shape sine and KBD.

For eyery channel where FD mode and LPD mode is used, there shall be at least one transi
to LPD where either prev_aliasing_symmetry or curr_aliasing_symmetry or both equal

It shall be assured that the decoder does\not crash during decoding.

The
hencg

7.3.1

If thi
LON(

7.3.1

7.3.1

yery channel where FD mode and LPD mode is usedythere shall be at least one transi
where the FD-window has signalled LONG_WINDOW and LONG_STOP_WINDOW v

ecoder behaviour at non-meaningful FD window transitions is not covered by thi
 no decoded waveforms are provided.

2.3 Default behaviour

b test conditionAdswnot active, the default behaviour should be that all FD frames use a
_SEQUENCE and'sine window shape (window_shape equals 0).

3 Aliasing symmetries test condition [Asy]

3Y, General

bw sequence
bitstream.

ndow shape
s 1) in every

tion from FD
vith window
[G_WINDOW

tion from FD

1.

s document,

lways ONLY_

This test condition shall be applied to verify the proper behaviour of the extended aliasing symmetries
of MPEG-H 3D audio.

7.3.1

.3.2 Testsequences

This test condition shall contain the following conditions:

— For all channels (except MPEG-H 3DA LFE) every combination of prev_aliasing_symmetry and
curr_aliasing_symmetry shall be triggered.

— usacIndependencyFlag shall be 1 for at least 10 % of the frames.
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7.3.1.3.3 Default behaviour

If this test condition is not active, the default behaviour should be that all FD frames trigger curr_
aliasing_symmetry and prev_aliasing_symmetry equal to 0.

7.3.1.4 Noise filling test condition [Nf]

7.3.1.4.1 General

This test condition shall be applied to verify the proper behaviour of the noise filling tool of MPEG-H 3D
audio and the correct signalling of its parameters.

7.3.1.4.2 Test sequences
This test corldition shall contain the following conditions:
— For all afidio elements noiseFilling in mpegh3daCoreConfig() shall be 1 (excepttMPEG-H 3DA LFE).

— The valges of noise_level and noise_offset vary from frame to frame. All possible combingtions
of noisd_filling and noise_offset shall be triggered in every audio channel stream at least|once,
without|the combination of noise_filling equal to 0 and noise_offset netequal to 0.

— Each pajr of two different audio channel streams (except MPEG<HJBDA LFE) shall use a different
value ofnoise_filling or noise_offset for at least one frame.

7.3.1.4.3 Default behaviour

If this test [condition is not active, the default behayiour should be to set noiseFilling to| 0 in
mpegh3daCdreConfig() for all audio elements.

7.3.1.5 Varying max_sfb test condition [Sfb]

7.3.1.5.1 (eneral

This test condition shall be applied te:edsure the correct decoder behaviour in case varying valiies of
max_sfb arg signalled by the bitstream.

7.3.1.5.2 Test sequences

The value oflmax_sfb transmitted in ics_info() varies in the range from 0 to the maximum. The yipper
bound is detprmined by‘the given sampling rate.

If at least onje MPEG-H 3DA CPE exists, at least one MPEG-H 3DA CPE shall signal different valyes of
max_sfb in metethan 50 % of the frames for each channel. This MPEG-H 3DA CPE shall use common_
window equals] atleast once while transmitting two different max_sfb

7.3.1.5.3 Default behaviour

This conformance test condition does not have default behaviour.
7.3.1.6 TNS test condition [Tns]

7.3.1.6.1 General

This test condition shall be applied to verify the proper behaviour of the temporal noise shaping (TNS)
tool of MPEG-H 3D audio and the correct signalling of its parameters.
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All bitstreams containing TNS data are indicated by the bit tns_active in StereoCoreToollnfo() and
tns_data_present in mpegh3daCoreCoderData(). All TNS parameters mentioned in Table 19 shall be
applied at least once for each audio channel element. For MPEG-H 3DA CPE, additionally the parameters
in Table 20 shall be applied. Each pair of audio channel streams (except MPEG-H 3DA LFE) shall use at

least for one frame different values.

Table 19 — TNS parameters

Bitstream field Values
n_filt 0..3(0, 1)
coef_res 0,1
length 1, maxSfb
order 15(7),7(3), 1
direction 0,1
coef_compress 0,1
Coef 0,15 (7)
NOTE The values in parenthesis are applied to short blocks.

Table 20 — TNS stereo parameters

Bitstream field Values
Tns_data_present[1] a1
Tns_on_Ir 0,1
Tns_present_both 0,1
Common_tns 0,1

7.3.116.3 Default behaviour

If thls test condition is not active, the default behaviour should be to set tns_act
SterepCoreToolsInfo() and to_set’tns_data_present to 0 in mpegh3daCoreCoderData() 1

channel streams.

7.3.147 M/S stereo test condition [Ms]

7.3.1}7.1 General

This fest condition shall be applied to verify the proper behaviour of the M/S stereo tool of]

3DA Tecoder.

ive to 0 in
or all audio

the MPEG-H

7.3.1.7.2 Test sequences

Bitstreams make use of the M/S stereo tool. An overview of affected bitstream parameters is shown in

Table 21.

Table 21 — M/S stereo parameters

Bitstream element

Value

Description

ms_mask_present

M/S not active

M/S active on some scale factor bands

M/S active on all scale factor bands
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Table 21 (continued)

Bitstream element

Value

Description

ms_used

0,1

Indicates the use of M/S stereo per scale
factor band

All bitstreams activating the M/S stereo tool shall cover the values as described above for every channel.
Additionally, for every scale factor band ms_used shall be set to 0 at least once and set to 1 atleast once.

7.3.1.7.3 Default behaviour

If this test cg

s R 3 4 3 o daof Ll ol 3 L ld batlhhat 1 i3 £ 4 0
ITUILIVIT IS5 TTUL dULIVT, UIICU UtITIduIt UTlid VIUUL SIIUUIU UT LIIdt lllﬂ_lllaﬂl\_}ll COoCIIt IS5 ST LU LY .

7.3.1.8 Complex prediction stereo test condition [Cp]

7.3.1.8.1 ¢(

This test cor
the MPEG-H

7.3.1.8.2 ]

Bitstreams &
are listed in

teneral

dition shall be applied to ensure the functionality of the complex prediction stereo tpol of

3DA decoder.

[est sequences

ctivate the complex prediction stereo tool of MPEG-H 8DA. The affected bitstream values

Table 22.

Table 22 — Complex prediction stereo parameters

Bitstream element

Value

Description

ms_mask_present 0 Gonmiplex prediction not active
3 Complex prediction active

cplx_pred_used 0,1 Indicates the use of complex prediction
per prediction band

cplx_pred_all 0,1 Complex prediction on all prediction
bands

complex_coef 0,1 Transmit complex coefficients (1) or real
only coefficients(0)

delta_code_time 0,1 Time differential coding (1) or frequency
differential coding (0)

use_prev_frame 0,1 Use only current frame (0) or use both
currentand previous frame (1) for MDST
estimation

pred_dir 0,1 Prediction from mid to side (0) or from

side to mid (1)

All bitstreams activating the complex prediction stereo tool shall cover all values as described above
for every channel. Additionally cplx_pred_used shall be for every sfb at least one time 0 and one time

1.

7.3.1.8.3 Default behaviour

If this test condition is not active, the default behaviour should be that ms_mask_present is set to 0.
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7.3.1.9 Multichannel coding tool (MCT)

7.3.1.9.1 General

-9:2023(E)

The MCT tool is very complex to define in only one conformance test condition. That is why there are
several conformance test conditions for this tool, which all start with "M-". In case no MCT related
conformance test condition is active (respectively no conformance test condition is active, which is
defined in 7.3.1.9), no extension payload with ID_EXT_ELE_MCT shall be written.

7.3.1.9.2 MCT global configuration

7.3.1

7.3.1

This
mctd

7.3.1

Bitst
procg

appel

signalls being part of the bit stream, irrespective of any‘grouping via signal groups and ¢

wher
repre
of md

7.3.1

If thi
audid

7.3.1

7.3.1
Gene

This
syntg

Test

9.3 MCT channel signalling [M-chM-<x>]

9.3.1 General

hanMasK[] defined in MCTConfig().

9.3.2 Testsequences

reams make use of the MCT and cover all possible activation/states of distinct chan
ssing. Activation of MCT via mctChanMaskK][] is reflected' by a hexadecimal value
nded to M-chM as follows: The bit representation of the hexadecimal value consistg

e the least significant bit (LSB) represents the lastaudio signal and the most significz

sents the first audio signal. Note that an LFE element shall always be set to 0 and that if
tChanMasK][] are zero for one signal group, neextension element with MCT payload is

9.3.3 Default behaviour

5 test condition is not active, the_default behaviour should be to set mctChanMask|
channels bsNumberOfSignalsfgrp]+1 of a signal group grp except for LFE channels

9.4 MCT payload
9.4.1 MCT signalling Type [M-Typ-<x>]

ral

x element/MCTSignalingType.

seqguences

test condition shall be applied to verify the proper behaviour of the bitstream symtax element

nels for MCT
(<x>) that is
of all audio
lement type,
nt bit (MSB)
all elements
allowed.

] to 1 for all
where it is 0.

test condition shall be applied to verify the proper behaviour of the decoder for the bitstream

This test shall contain test conditions according to Table 23:

Table 23 — MCTSignalingType

M-Typ MCTSignalingType Description

Prediction only

Rotation only

Prediction with Stereo Filling

WIN |-~ |O

Rotation with Stereo Filling

O WIN|[F=|O

tion shall occur at least once)

,1,2,3 Switching of all MCTSignalingTypes (every transi-
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Table 23 (continued)

M-Typ MCTSignalingType Description

1

1 2,3 MCTSignalingType indicating Stereo Filling (this

value shall toggle at least 20 times)

Additionally, mct_delta_time shall toggle at least 10 times in both directions. In case of several
MCTSignalingTypes within one bitstream, mct_delta_time shall be 1 when switching from 0 to 2 or 1
to 3 or vice versa at least once if possible.

Default beh

aviour

If this condit

7.3.1.9.4.2
General

This test co
syntax elem

Test sequen

This test shg

ion is not active, the default behaviour should be to use MCTSignalingType=0, exclusi

MCT stereo filling [M-SFi-<x>]

hdition shall be applied to verify the proper behaviour of the deceder for the bitst
bnt hastStereoFilling[] when MCTSignalingType is larger than 1.

ces

11 contain test conditions according to Table 24:

Table 24 — hasStereoFilling][]

MCTSteFi hasStereoFilling Description
0 0 Stereo Fillinginactive
1 1 Stereo Eillihg active
2 0,1 Sterep Filling shall be active and inactive
Additionally| isMCTShort shall toggle between\0 and 1 (note that this means that not only ONLY_L

SEQUENCE i

5 used).

Default behf

If this test c

all pairs pait.

7.3.1.9.4.3
General

This test co

viour

ndition is not active, the default behaviour should be to use hasStereoFilling[pair]3

MCT mechanics [M-Mec]

hdition shall be applied to verify the proper behaviour of the decoder for the bitst

syntax elem

vely.

ream

ONG_

0, for

ream

entimumPairs and keepTree for different window sequences.

Test sequences

This test condition shall contain the following conditions:

— numPai

rs shall cover all valid values and remain constant over multiple frames;

— KkeepTree shall be 1 at least once for 10 consecutive frames.

Default behaviour

If this test condition is not active, the default behaviour should be to use a constant value for numPairs
and keepTree=0.
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7.3.1.9.4.4 MCT rotation content [M-Rot]
General

This test condition shall be applied to verify the proper behaviour of the decoder for bitstream syntax
elements used for MCT rotation processing.

Test sequences
This test condition shall contain the following conditions:

— all combinations of hasMctMask and hasBandwiseCoeff shall be covered;

— mct_delta_time shall toggle between 0 and 1;

— rnumMaskBands shall cover all valid values;

I
=

nctMask[] shall be 0 and 1 for any pair of scale factor bands throughout the test sequences where
ransmitted;

—

— dpcm_beta]] shall cover all possible values throughout the test sequerices;

— 15MCTShortshalltoggle between 0 and 1 (note thatthis means thathot only ONLY_LONG_SEQUENCE
5 used).

—

Default behaviour

If th|s condition is not active, the default behaviour should be to transmit hasMctMask=0,
hasBandwiseCoeff=0 and a constant dpcm_beta[].

7.3.1{9.4.5 MCT prediction content [M-Pre]
Gengral

This test condition shall be applied to«erify the proper behaviour of the decoder for bitstream syntax
eleménts used for MCT prediction processing.

Test sequences

This fest condition shall contain the following conditions:

— alll combinations.of hasMctMask and hasBandwiseCoeff shall be covered;
— pred_dir shallitoggle between 0 and 1;

— mct_delta)time shall toggle between 0 and 1;

— rumMaskBands shall cover all valid values;

— mctMasK][] shall be 0 and T for any pair of scale factor bands throughout the test sequences where
transmitted;

— dpcm_alpha_q_re[] shall cover all possible values throughout the test sequences;

— isMCTShortshalltoggle between 0 and 1 (note that this means thatnotonly ONLY_LONG_SEQUENCE
is used).

Default behaviour

If this condition is not active, the default behaviour should be to transmit hasMctMask=0,
hasBandwiseCoeff=0 and a constant dpcm_alpha_q_re[].
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7.3.1.10 Baseline Profile test condition [Bl-<10-11-...>]

7.3.1.10.1 General

This test condition shall be applied to verify the proper behaviour of the Baseline Profile integration of
the MPEG-H 3DA decoder as specified in ISO/IEC 23008-3:2022.

7.3.1.10.2 Test sequences

This test condition shall contain the following condition:

peg
... 0x14, corresponding to Baseline Profile level 1 ... 5. The included Baseline Profile level indicated
with mpegh3daProfileLevellndication is depending on the parameter signalled with.<10-]1-...>,
which iginterpreted as follows: “1” = L1, “2” = L2, “3” = L3, “4” = L4, “5” = L5

7.3.1.10.3 DDefault behaviour

Ifthistestcohditionisnotactive, the defaultbehaviour should be that mpegh3daProfileLevellndication
is not set to 4 value between 0x10 ... 0x14.

7.3.2 3D gqudio core (LPD)
7.3.2.1 LP(C coding test condition [Lpc]

7.3.2.1.1 General

The test conflition shall be applied to verify the functionality of the linear predictive coding (LPC)|filter
and the proger decoding of LPC parameters in the bitstream.

7.3.2.1.2 Test sequences
The test bitstream shall be designed such that:

— If not specified differently (with ;a'combination of several conformance test conditions), al] LPD
frames ghall be encoded using'MDCT-based TCX.

— For each LPC filter (LPCY, LPC2, LPC3 and LPC4 for no Full band LPD and LPC1 and LPC4 fof Full
band LED), every paossible absolute and relative quantization mode in ISO/IEC 23008-3:2022,
Table 94 (fullbandLRP==1) or in ISO/IEC 23003-3:2020, Table 148 (fullbandLPD==0) is to be used at
least onge.

— All entriles inthe first stage approximation codebook are to be used at least once.

7.3.2.1.3 Defaultbehaviour

If this conformance test condition is not active, the default behaviour should be that the LPC filters
exhibit weak resonances.

7.3.2.2 ACELP core mode test condition [Ace]

7.3.2.2.1 General

This test condition shall be applied to verify the correct decoding of frames encoded with the ACELP
coding scheme.
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7.3.2.2.2 Testsequences

The test bitstream shall be designed such that:

-9:2023(E)

— Every possible value of the bitfields mean_energy (4 possibilities, see ISO/IEC 23003-3:2020,
Table 152), acb_index[-] (512 or 64 possibilities, depending on the subframe position), Itp_filtering_
flag[-] (two possibilities) and gains[-] (128 possibilities) is to be used at least once.

— In order to guarantee a complete and balanced coverage of all 8 algebraic codebooks defined in
[SO/IEC 23003-3:2020, 7.14.5.2, each algebraic codebooks shall be employed at least once and the
frequency of occurrence of all codebooks should be evenly distributed.

— 1
d

7.3.2

If thi
are e
none

7.3.2

7.3.2

This
codin

7.3.2

The t

Q.= =

=+ —

f
|

several channels are encoded in a bitstream, each pair of channels shall be enceded with two

ifferent codebook types for at least one frame.

2.3 Default behaviour

s conformance test condition is not active, the default behaviour Gheuld be that all frames

hcoded using TCX mode without restriction regarding the length of TCX. If ACELP
heless, the pitch gain should be less than 0.1.

3 TCX and noise filling test condition [Tcx]

3.1 General

test condition shall be applied to verify the corfect decoding of frames encoded v
g scheme. Furthermore, the TCX noise filling is covered.

3.2 Testsequences
est bitstream shall be designed such that:
oiseFilling is set to 1.

very possible value of the bitfields noise_factor (8 possibilities) and global_gain (128
b used at least once in eachichannel. Additionally each pare of the channels shall be en
ifferent noise_factor and-different global_gain at least for one frame.

is employed

rith the TCX

possibilities)
roded with a

h order to guarantee a complete and balanced coverage of all MDCT window lengths and all

Fansitions between these, the usage of the various MDCT window lengths is as follow

F Fullband-LPD is active, where [x x| represents the two LPD coding modes mod]
Fame and L, and 2 are the mode values that determine the MDCT window length as
50/1E€:23008-3:2022, Table 90:

—

b.

0..2] for one
described in

| \[Jfor at least 100 frames and at most 150 frames;

— [2 2] for atleast 100 frames and at most 150 frames;

— [11][2 2] for at least 100 frames and at most 150 frames.

— If Fullband LPD is inactive, where [x1 x2 x3 x4] represents the four LPD coding modes mod[0..3] for
one frame and 1, 2 and 3 are the mode values that determine the MDCT window length as described
in ISO/IEC 23003-3:2020, Table 97:

— [1111]foratleast 100 frames and at most 150 frames;

— [2 22 2] for atleast 100 frames and at most 150 frames;

— [3 33 3] for atleast 100 frames and at most 150 frames;
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— [1111][1122][1122][2222][2211][2211][3333][2222][3333][3333]foratleast
100 frames and at most 150 frames.

— If several channels are encoded in the bitstream, each pare of the channels shall be encoded with
two different coding modes for at least one frame.

7.3.2.3.3 Default behaviour

If this conformance test condition is not active, the default behaviour should be that all frames are
encoded with tcx (no restriction regarding the length of tcx).

7.3.2.4 fullband LPD test condition [fbL-<x1>-<x2>-..]

7.3.2.4.1 eneral

This test copdition shall be applied to verify the proper behaviour of the fullband/EPD tool of the
MPEG-H 3D4 decoder.

7.3.2.4.2 est sequences

The name of the test includes parameters (<x1>, <x2>, ..) corresponding.to the elements pres¢nt in
mpegh3daDdcoderConfig(), except for ID_USAC_LFE and ID_USAC_EXTCThe parameter x<id> denqtes if
fullband LPI) tool is active or inactive, when set to 0 or 1 respectivély,"in the valid channel elements of

nmon

order <id>. All parameters are connected by "-".

The test bitstream shall be designed such that, all eleménts set fullbandLpd to O or|1 in
mpegh3daCdreConfig() corresponding to the parameter mentioned above.

7.3.2.4.3 Default behaviour

If this test cpndition is not active, the default béhaviour should be that fullband LPD is active for all
elements i.e{fullbandLpd is set to 1 in mpegh3daCoreConfig().

7.3.2.5 LPD mode coverage and FACtest condition [Lpd]

7.3.2.5.1 (eneral

This test condition shall be.applied to ensure the proper decoding of frames encoded in LPD mqde. It
also covers gll allowed transitions between LPD coding schemes (ACELP / TCX).

7.3.2.5.2 Testsequences

The test bitstream/shall be designed such that the following sequence is encoded:

— if Fullbamd EPD s active, ati transitions of the different ipd_modes from 1SO/TEC23008-372022,
Table 90 shall occur at least one time at every possible position.

— if Fullband LPD is inactive, all transitions of the different lpd_mode from ISO/IEC 23003-3:2020,
Table 97 shall occur at least one time at every possible position.

7.3.2.5.3 Default behaviour

If this conformance test condition is not active, the default behaviour should be that all frames are
encoded with TCX (no restriction regarding the length of tcx).
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7.3.2.6 AVQ test condition [Avq]

7.3.2.6.1 General

This test condition shall be applied to test the AVQ quantization tool of the USAC decoder.

7.3.2.6.2 Test sequences
The test bitstream is designed such that:

— All frames are encoded using ACELP and short MDCT-based TCX. The sequence shall be as follows:
[POTTT IO I [T O (fullbandCPD==1Jor [0U I 1] [T T 0 0] [0 1 U 1] [T U I O] (fullbandl}PD==0).

— HRor quantization of the FAC information, every absolute leader from ISO/IEC 23003-3:20R0, Table 146
i$ to be used at least once.

7.3.2]16.3 Default behaviour

This ¢onformance test condition does not have default behaviour.
7.3.217 Stereo LPD test condition [SLP-<x1>-<x2>-..]

7.3.2]7.1 General

This fest condition shall be applied to verify the properbéhaviour of the stereo LPD tool ofthe MPEG-H
3DA dlecoder.

7.3.2|7.2 Testsequences

The name of the test includes parameters (<X1>, <x2>, ..) corresponding to the ID_USAC_QPE elements
presgnt in mpegh3daDecoderConfig(). The' parameter x<id> denotes if stereo LPD tool|is active or
inactjve, when set to 0 or 1 respectively, in the channel pair element of order <id>. All parameters are
conng¢cted by "-".

The tpst bitstream shall be designed such that:

— All ID_USAC_CPE (shall set the syntax element IpdStereolndex to O or 1 in
1pegh3daChannel PairElementConfig() corresponding to the parameter mentioned aboye.

=

ol

F IpdStereolndex is set to 1, all possible values of the tool parameters as shown in Table 25 shall be
tpsted.

Table 25 — LPD stereo parameters

Bitstream field Values
res_mode 0,1
g_mode 0,1
ipd_mode 0,1,2,3
pred_mode 0,1
cod_mode 0,123

7.3.2.7.3 Default behaviour

If this test condition is not active, the default behaviour should be that LPD stereo is inactive i.e.
IpdStereolndex is set to 0 for all elements.
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7.3.2.8 Time domain bandwidth extension test condition [Tbe]

7.3.2.8.1 General

This test condition shall be applied to test the time domain bandwidth extension from ACELP of the
USAC decoder.

7.3.2.8.2 Test sequences

This test condition only affects channel elements where fullbandLPD is set to 1.

The affected[bitstream values are listed in lable 2b.

Table 26 — Time domain bandwidth extension parameters

Bitstream field Values
tbe_heMode 0,1
idxFrameGain 0..31
idxSubGains 0..31
Ifs_idx[0] 0..127
Ifs_idx[1] 0..127
tbe_hrConfig 0,1
tbe_nlConfig 0,1
idxMixConfig 0..3
idxShbFrGain 0...63
idxResSubGains 0..31
idxShbExcResp[0] 0.:427
idxShbExcResp|[1] 0...15

All bitstreams activating the time domain bandwidth extension test condition shall cover all valyes as
described ahove for every channel where fullbandLPD is set to 1. Additionally all possible combingtions
of the value$ tbe_nlConfig and idxMixConfig shall be triggered. And for tbe_heMode equal to |0 the
value idxSubGains shall be at least one time odd and one time even.

7.3.2.8.3 Default behaviour

If this conforjmance test condition is not active, the value of tbe_heMode should be 1 and idxFrameGain
0.

7.3.3 3D qudio cere (FD and LPD)

7.3.3.1 Frequency domain prediction test condition [Fdp]

7.3.3.1.1 General

This test condition shall be applied to verify the proper behaviour of the frequency domain prediction
tool of MPEG-H 3D audio and the correct signalling of its parameters for the FD mode as well as for the
LPD mode.

7.3.3.1.2 Test sequences
The test bitstream shall be designed such that:

— Thevalue fdp_data_present shall be setto 1 for 20 consecutive frames atleast once for each channel
(except MPEG-H 3DA LFE).
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Every possible value (0 ... 255) shall be set for fdp_spacing_index for each channel (except MPEG-H
3DA LFE).

For every channel fdp_data_present shall be set at least one time to 1 in the first frame after
usaclndependencyFlag is set to 1.

For every channel where FD mode and LPD mode is used, there shall be at least one transition from
FD to LPD and at least one transition from LPD to FD where for the first frame after the transition
fdp_data_present s set to 1.

For every channel where LPD mode is used and sometimes lIg is equal to ccfl, fdp_data_present
shall be set at least one time to 1 in the first frame after 1g is not equal to ccfl.

Hor each pair of channels the fdp_spacing_index shall be different for at least oneffrate.

If thi$ conformance test condition is not active, the default behaviour shouldbe that fdp_data_present

is setfto 0. Note that this value can occur in fd_channel_stream(), and tcx_egoding().
7.3.3]12 Long-term postfilter test condition [Lpf]

7.3.3]12.1 General

This fest condition shall be applied to verify the proper’behaviour of the long-term postfilter tool of
MPEG-H 3D audio and the correct signalling of its parameters for the FD mode as well ag for the LPD

mode

7.3.3}2.2 Test sequences

The test bitstream shall be designed such that:

the value ltpf_data_present shall be'set to 1 for at least 80 % of the frames for each channel (except
NIPEG-H 3DA LFE);

D

very possible value (0 ...-3)shall be set for Itpf_gain_index for each channel (except MPEG-H 3DA
FE);

—

D

very possible value (0 ... 511) shall be set for ltpf_pitch_lag_index;

[

fat least one MPEG-H 3DA CPE exists, common_Itpf shall be set at least once to 1 and[at least once

tp 0;
fpr every.channel where FD mode and LPD mode is used , there shall be at least ofe transition
from(FD to LPD and at least one transition from LPD to FD where both frames of this ¢hannel have

]

[pfidata_present set to 1;

for each pair of channels the 1tpf_gain_index and ltpf_pitch_lag_index shall be different for atleast
one frame.

7.3.3.2.3 Default behaviour

If this conformance test condition is not active, the default behaviour should be that ltpf_data_present
is set to 0. Note that this value can occur in fd_channel_stream(), StereoCoreToollnfo() and tcx_coding().
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7.3.3.3 Bass-post filter test condition [Bpf]

7.3.3.3.1 General

This test condition shall be applied to verify the behaviour of the bass-post filter of the USAC decoder in
LPD coding mode.

7.3.3.3.2 Test sequences

This test condition only affects channel Elements where fullbandLPD is set to 0.

The test bitsfream shall be designed such that for the channel Elements where rullbandLFD 1s set o 0:

— The frames are encoded using alternately the MDCT-based TCX coding mode and the ACELP cpding
mode. From time to time there shall be 5 to 10 consecutive frames TCX coding mode-and 20{to 25
consecufive frames ACELP coding mode.

— The bas$-post filter is switched on (bpf_control_info=1) and off (bpf_control_info=0). From time to
time thif shall toggle frequently every 2-3 frames.

— Every pgssible value of the acb_index parameter (512 or 64 possibilitiesfdepending on the subframe
position) is used at least once for the ACELP frames where the bass-post filter is enabled.

— For eacH pair of channels (except MPEG-H 3DA LFE) the bpf_contrel_info shall be different for] both
channels for at least one frame.

— for every channel where FD mode and LPD mode is used;there shall be at least one transition|from
FD to LPD and at least one transition from LPD to FD.where bpf_control_info is set to 1 anfl one
where b}f_control_info is set to 0 for each LPDmodeé."Note that the bpf_control_info can only be set
in the LFD-channelstream.

7.3.3.3.3 Default behaviour

If this confofmance test condition is not active, the default behaviour should be that bpf_control_info is
set to 0. Not¢ this is only possible if Fullband LPD is deactivated.

7.3.3.4 Enhanced noise filling test'conditions

7.3.3.4.1 eneral

The enhancpd noise filling tool is very versatile. Therefore several conformance test cond]jtions
are defined [for this tool. Each condition is named with “E-“ at the beginning. In case no Enhanced
Noise Filling related-conformance test condition is active, the syntax elements noiseFilling and
enhancedNoiseFilling shall be 0. If no Enhanced Noise Filling related conformance test conditfon is
active without'the Stereo Filling Test condition, enhancedNoiseFilling shall be 0.

If enhancedNoiseFilling is set to 1, then igf_AllZero shall be 0 in the majority of occurrences if not
otherwise prohibited.

7.3.3.4.2 IGF range signalling [E-ran-<x>-<y>]

7.3.3.4.2.1 General

This test condition shall be applied to verify the proper behaviour of the syntax element igfStartIndex
and igfStopIndex as defined in mpegh3daCoreConfig().
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7.3.3.4.2.2 Test sequences

The scalefactor bands where ENF is active are signalled by igfStartindex and igfStopIndex. Each
possible combination of these indices is reflected by two decimal values appended to E-ran, one for
igfStartIndex (<x>) and one for igfStopIndex (<y>), where <x> is in the range of [00, 01, ..., 31] and <y>
in the range of [00, 01, ..., 15].

7.3.3.4.2.3 Default behaviour

If this test condition is not active, the default behaviour shall be that igfStartIndex equals 21 and
igfStopIndex equals 15.

7.3.314.3 IGF tiling [E-Cti]

7.3.314.3.1 General

This |test condition shall be applied to verify the proper behaviour of“the syntax element igf_
UsePfrevTileldx and igfCurrTileldx as defined in igf_data().

7.3.314.3.2 Test sequences

This test shall contain test conditions according to Table 27. THe-number of tiles igfNTiles corresponds
to the igfStartindex and igfStopIndex. Those variables can be changed with the test condjtion "E-ran".

Table 27 — igf_UsePrevTileldx and igfCurrTileldx

Bitstream field Values
igf_UsePrevTileldx 0,1
igfCurrTileldx[0] 0..3
igfCurrTileldx[1] 0..3,ifigfNTiles > 1
igfCurrTileldx[2] 0...3,if igfNTiles > 2
igfCurrTileldx[3] 0..3,ifigfNTiles > 3

Additlionally, all pairs of igfCur¥Tileldx[] shall be different at least one time.

7.3.3|14.3.3 Default béhaviour

If thif test conditign-is not active, the default behaviour shall be that igfCurrTileldx is ¢qual to 3 in
each pccessible element.

7.3.3}4.4 <1GF whitening [E-Wht]

7.3.3144.1 General

This test condition shall be applied to verify the proper behaviour of the syntax element igf_
UsePrevWhiteningLevel, remainingTilesDifferent and igf WhiteningLevel as defined in igf_data().

7.3.3.4.4.2 Test sequences
In order to use this test condition the syntax element igfUseWhitening shall equal 1.

This test shall contain test conditions according to Table 28. The number of tiles igfNTiles corresponds
to the igfStartindex and igfStopIndex. Those variables can be changed with the test condition "E-ran".
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Table 28 — igf_UsePrevWhiteningLevel, remainingTilesDifferent and igf WhiteningLevel

Bitstream field Values
igf_UsePrevWhiteningLevel 0,1
remainingTilesDifferent 0,1
igf WhiteningLevel[0] 0..2

igf WhiteningLevel[1]

.2, if igfNTiles > 1

igf WhiteningLevel

igf_WhiteningLevel[3]

[ 0
[2] 0..2,if igfNTiles > 2
[ 0...2,ifigfNTiles > 3

Additionally| all pairs of igf_WhiteningLevel[] shall be different at least one time.

7.3.3.4.4.3 | Default behaviour

If this test cqndition is not active, the default behaviour shall be that igfUseWhitening’is equal to|O0.

7.3.3.4.5 IGF envelope noise flattening [E-Enf]

7.3.3.4.5.1 | General

This test condition shall be applied to verify the proper behaviour of\the syntax element igfApp

IyTNF
as defined i igf _data().Besides the temporal noise flattening (TNF) tool this test condition Willtfglso
test the independent noise filling (INF) which does not feature a’dedicated payload syntax element but
will be activiated with the syntax element igfUseEnf, which.is also mandatory for the temporal jnoise

flattening.

7.3.3.4.5.2 | Test sequences

If this test cqndition is active, the value igfUseEnfishall be equal to 1.

Beside that this test shall contain test conditions according to Table 29.

Table 29 — igfApplyTNF

Bitstream field

Values

igfApplyTNE

0,1

Additionally| igfApplyTNF shall toggle at least 10 times in both directions.

7.3.3.4.5.3 | Default behaviour

If this test cqndition is not active, the default behaviour shall be that igfUseEnf equals 0.

7.3.3.4.6 IGF After TNS Synth [E-Ats]

7.3.3.4.6.1 General

This test condition shall be applied to verify the proper behaviour of the syntax element
igfAfterTnsSynth as defined in mpegh3daCoreConfig().

7.3.3.4.6.2 Test sequences

If this test condition is active, the value igfAfterTnsSynth shall be equal to 1.
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7.3.3.4.6.3 Default behaviour

If this test condition is not active, the default behaviour shall be that igfAfterTnsSynth is equal to 0.
7.3.3.4.7 IGF no high resolution [E-Nhr]

7.3.3.4.7.1 General

This test condition shall be applied to verify the proper behaviour of the use of not high resolution.

7.3.34.7.2 Testsequences

If thi$ test condition is active, the value igfUseHighRes in mpegh3daCoreConfig() shallbelequal to 0.

7.3.314.7.3 Default behaviour

If thiis test condition is not active, the default behaviour shall bé \that igfUseHighRes in
mpegh3daCoreConfig() is equals to 1.

7.3.3}14.8 IGF no independent tiling [E-Nit]

7.3.3]14.8.1 General

This test condition shall be applied to verify the proper behaviour of not using independent tiling.

7.3.3]14.8.2 Test sequences

To fest the behaviour of not independent Tiling, the value igfIndependentTiling in
mpegh3daChannelPairElementConfig() shalkbe equal to 0.

This test shall contain values according @ Table 30.

Table 30— Not independent tiling parameters

Bitstream field Values

igf_ms_mask_present 0,1,2,3

ms_used 0,1

(related to igf_ms_mask_present ==1)

igf_stereo_pred_all 0,1
cplx_pred_used 0,1
(in igf_stereo_pred_data())

igf_pred_dir 0,1
igf_delta_code_time 0,1

7.3.3.4.8.3 Default behaviour

If this test condition is not active, the default behaviour shall be that igfIndependentTiling in
mpegh3daChannelPairElementConfig() is equal to 1.

7.3.3.4.9 Stereo filling [E-SFi]

7.3.3.4.9.1 General

This test condition shall be applied to verify the proper behaviour of the stereo filling tool.
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7.3.3.4.9.2
In order tou

This test sha

Test sequences
se this test condition the syntax element noiseFilling shall be 1.

1l contain test conditions according to Table 31:

Table 31 — Stereo filling

Additionally|
For atle

Mostly i
unequal

All valid
least on

7.3.3.4.9.3

If this test cq

Bitstream field Values
common_window 0,1
noise_level [0]
noise_offset [1..31]

the following conditions shall be fulfilled:

hst one MPEG-H 3DA CPE, common_window shall be always set to 1.

to O for the second channel (activates stereo filling).

combinations of noise_level equal to 0 and noise_offset unequal to 0 shall be triggel
Ce.

Default behaviour for stereo filling

ndition is not active, the default behaviour should.be that noiseFilling is set to 0.

7.3.3.5 Channel pair element configuration [cpc-<x13-<x2>-...]

7.3.3.5.1 (

This test ¢

n
configuratiotls.

7.3.3.5.2 1

The name of]
of the parar
All paramet
the specific
parameter. [

Leneral

dition shall be applied to verify the proper decoder behaviour for different

est sequences

this test condition centains as many parameters (<x1>,<x2>,..) as ID_USAC_CPE. The

brs are connected by "-". If the parameter is an integer, the corresponding shiftInde

D_USAC_CPE'shall be 1 and shiftChannel1 shall be set to the value of the correspo
shiftindex1 of the specific ID_USAC_CPE shall be set to 0.

n_n

[ the parameéter is "x

7.3.3.5.3 Default-behaviour

F common_window is set to 1 (atleast 80 %), noise_level shall be sett0-0 and noise_o¢ffset

red at

CPE

prder

heter shall be inssynic with the order of the ID_USAC_CPE in mpegh3daDecoderConfig().

x1 of
nding

If this test condit

7.3.3.6 To

nal component coding [Tcc-<x1>-<x2>-...]

7.3.3.6.1 General

This test condition shall be applied to verify the correct decoder behaviour for the tonal component

coding tool.

7.3.3.6.2 Test sequences

For the purp

70

ose of conformance testing the variable tccConfig is defined as shown in Table 32.
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