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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 work.
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Introduction

ISO/IEC 12139-1 was published in July 2009. There were also standardization activities on high speed
powerline communication in other standards development organizations; IEEE P1901 WG and ITU-T
SG15. [EEE Std 1901-2010 was approved in October 2010, and G.hn(G.9960/G.9961) consented in ITU-T
in June 2010.

Since powerline is a shared medium of frequency, the different-standard-devices which use powerline
could cause harmful interference to each other when used in the same vicinity. Therefore, it is important
to study harmonized coexistence to prevent possible harmful interference between devices that adopt
standards from different standards organizations.

An IEQ SMB decision 135/18 in June 2009 requested that ISO/IEC JTC1/SC 6 initiate maintenance work
rapidly to solve any coexistence problems with the G.hn(G.9960) series of ITU-T Recommendations and
any other relevant standards from the IEC or elsewhere.

To solye the coexistence problem, ISO/IEC JTC1/SC 6 established a Study,Greup on High Speed PLC
Harmqgnization (SGPLC) among High Speed PLC International Standards at their meetipg in January
2010. The final goal of SGPLC was to achieve harmonized coexistence néot only between I§O/IEC 12139-
1 and|ITU-T G.9960 but between ISO/IEC 12139-1 and IEEE Std 1901-2010. The study report was
preserjted and was approved for its results.

In this|document, to guarantee backward compatibility with the ISP (Inter System Protoc¢l) of IEEE Std
1901-2010, time domain multiplex general resource allogation is extended to support|another non-
interoperable in-home system such as ISO/IEC 12139-1 baSed powerline communication sygtem while the
maxinfum number of non-interoperable systems suppofted at the same time remains unchgnged as four.

© ISO/IEC 2019 - All rights reserved v


https://iecnorm.com/api/?name=d5486a2865164a1b2a89b69ebc74e0bb



https://iecnorm.com/api/?name=d5486a2865164a1b2a89b69ebc74e0bb

INTERNATIONAL STANDARD

ISO/IEC 21228:2019(E)

Information technology — Telecommunications and
information exchange between systems — Coexistence
mechanism for broadband powerline communication
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5 Coexistence protocol

5.1 General

This Clause specifies the coexistence protocol, which is part of the coexistence mechanism. The
coexistence protocol (CP) is meant to share time or frequency domain resources for different non-
interoperable systems, up to four on the same powerline at a time. Except for the number of non-
interoperable systems and its related changes (see IEEE Std 1901-2010, 16.5.2), the rest of the
CP is the same as the inter-system protocol (ISP) as specified in IEEE Std 1901-2010, 16 and ITU-T
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G.99722010, 9.2. To share resources, the time domain multiplex (TDM) and the frequency domain
multiplex (FDM) are used.

See IEEE Std 1901-2010, 16.5.2 for the case of a network status consisting of access systems [H-W, IH-
0, and IH-G. The TDM general resource allocation is extended to support another non-interoperable
in-home system, denoted by [H-A, such as an ISO/IEC 12139-1 system, while the maximum number of
non-interoperable systems supported at the same time remains unchanged as four. The following two
extended schemes guarantee backward compatibility with the ISP of IEEE Std 1901-2010.

5.2 Extended TDM resource allocation utilizing resource for an absent in-home system

The first extefdﬂﬂ&ﬁmmmgmmmww cation
map and then assigns the TDMs of an absent in-home system to IH-A. This extended TDM @efource
allocation car] be used only when there are any absent in-home systems; [H-A uses the TDMs originally
allocated to the first absent in-home system in the order of IH-W, I[H-0, and IH-G as showmn in Table 1,
which is the gxtended TDM resource allocation map utilizing TDMs of an absent in-heine systenp. Note
that this first|extension doesn’t include utilizing resource for an access system even|when all ir]-home
systems are present.
Table 1 + Extended resource allocation utilizing resource for an absent in-home systgm
ISP field TDM slot number
Index
ACC| | IH-W | IH-O | IH-G | BW 0 1 2 3 4 5 6 7
1 — [H-A — — I[H-A | [H-A | IH-A | [H-A | IH-A | IH-A | IH-A | IH-A
2 — [H-A — [H-G [H-A | [H-A JHG | [H-A | IH-A | IH-G | IH-G || IH-G
3 — [H-W | [H-A [H-W | [H-Wo\ TH-A | TH-A | IH-A | [H-W | [H-W |[ [H-A
4 — [H-A [H-0 — [H-A | IH-A | IH-O | IH-O | IH-O | TH-A | IH-A | [H-O
5 — [H-W | [H-A | [H-G [H-WH>IH-W | [H-A | [H-A | [H-A | [H-G | IH-G || [H-G
6 — [H-W | IH-O | [H-A [B=W | [H-W | IH-O | IH-O | [H-O | IH-A | [H-A |[ [H-A
7 — [H-A [H-O | [H-G IH-A | [H-A | [H-O | IH-O | IH-O | IH-G | IH-G | IH-G
8 ACC [H-A — — PB [H-A | TH-A | IH-A | [H-A | ACC | ACC | IH-A | IH-A
9 ACC| | IH-A — — FB [H-A | IH-A | IH-A | ACC | ACC | ACC | ACC |[IH-A
10 ACC [H-A — IH-G |~ PB IH-A | IH-A | IH-G | IH-A | ACC | ACC | IH-G | IH-G
11 ACC [H-A — IH-G | FB IH-A | IH-A | IH-G | ACC | ACC | ACC ACC | IH-G
12 ACC| | TH-W | IH-A — PB [H-W | [H-W | IH-A | IH-A | ACC | ACC | IH-W |[ [H-A
13 ACC| | TH-W | IH:A — FB [H-W | [H-W | I[H-A | ACC | ACC | ACC ACC | IH-A
14 ACC| | IH-A ~H]H-O — PB [H-A | IH-A | IH-O | IH-O | ACC | ACC | IH-A || IH-O
15 ACC [H-A [H-0 — FB IH-A | IH-A | IH-O | ACC | ACC | ACC ACC | IH-O
16 ACC| |/IH-W | IH-A | IH-G | PB [H-W | [H-W | IH-A | IH-A | ACC | ACC | IH-G || [H-G
17 ACCH—H—HH AT —FB H— Y —HH-A——ACCHACE——AEE AcE— [H-G
18 ACC | TH-W | [H-O | IH-A | PB [H-W | [H-W | [H-O | IH-O | ACC | ACC | [H-A | I[H-A
19 ACC | [H-W | IH-O | IH-A | FB [H-W | IH-W | IH-O | ACC | ACC | ACC | ACC | IH-A
20 ACC [H-A [H-O | IH-G | PB I[H-A | IH-A | IH-O | IH-O | ACC | ACC | IH-G | IH-G
21 ACC [H-A [H-O | IH-G | FB I[H-A | IH-A | IH-O | ACC | ACC | ACC ACC | IH-G

[H-A shall use the phase vectors of the first absent in-home system; if the first absent in-home system
is IH-W/IH-O/IH-G, IH-A shall use phase vectors in IEEE Std 1901-2010, Tables 16.5, 16.6 and 16.7,
respectively. The [H-A system shall transmit the ISP signals in the ISP window allocated to the first
absent in-home system. However, to distinguish the IH-A system from the absent in-home system, the
[H-A system transmits ISP signals with a periodicity of 8 x Tjsp while the IH-W, IH-0, and [H-G systems
transmit their ISP signals with a periodicity of 4 x Tisp. This differentiation enables the IH-A system
to detect the newly connected absent in-home system. Note that the ISP signals transmitted by IH-A
system shall be synchronized as shown in Step 1 of Figure 1.

2 © ISO/IEC 2019 - All rights reserved
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When the IH-A system detects the newly connected absent in-home system, it stops utilizing the
resource for the absent in-home system and starts utilizing the resource for the next absent in-home
system if there is another absent in-home system. For example, consider the case of index = 10 or 11
in Table 1 when there are two absent in-home systems, [H-W and [H-O as in Step 1 of Figure 1. Later
when the [H-W system is newly connected, the IH-A system detects the [H-W system’s presence since
the periodicity of its ISP window become 4 x Tjsp as shown in Step 2 of Figure 1. Then, the IH-A system
shall stop utilizing the resource for the IH-W system and start transmitting the ISP signals of IH-O with
a periodicity of 8 x Tysp to utilize the resource for IH-O as shown in Step 3 of Figure 1.
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Step 3: IH-A stops utilizing the resource of IH-W and starts utilizing the resourde of IH-O
Figure 1--<"When IH-W is newly connected for the case of index = 10 or 11 in Table 1
5.3 Extended TDM resource allocation utilizing resource for access system

The second extended TDM resource allocation procedure starts with the TDM general resource
allocation map and then assigns the TDMs of the access system to IH-A. This extended TDM resource
allocation can be used only when there is no access system and no absent in-home system. Table 2 gives
the extended TDM resource allocation map utilizing TDMs of access system.

Table 2 — Extended resource allocation utilizing resource for access system

Ind ISP field TDM slot number
nde

* "AcC | IH-W | IH-0 | IH-G | BW 0 1 2 3 | 4 | 5 | 6 | 7
1 IH-A | IH-W | IH-O | IH-G | PB [H-W | IH-W | IH-O | IH-O | IH-A | IH-A | IH-G | IH-G

[H-A shall use Ph1 and Ph4 according to IEEE Std 1901-2010, Table 16.4. The IH-A system shall transmit
the ISP signals in the ISP window allocated to the access system. However, to distinguish the IH-A

© ISO/IEC 2019 - All rights reserved 3
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system from the access system, the [H-A system transmits ISP signals with a periodicity of 8 x Tysp as
in Step 1 of Figure 2. This differentiation again enables the IH-A system to detect the newly connected
access system as in Step 2 of Figure 2. Once the IH-A system detects the newly connected access system,
it shall stop utilizing the resource for access system as in Step 3 of Figure 2.

-5

[
|

I
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

[
|
b

T - T T : B T T

> = o fo) > = o &

0 T pA 3 7 5 6 7t ;

Step 1: For the case of index = 1 in Table 2
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Step 2: When an access system is newly connected
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Step 3: IH-A stops utilizing the resource of access system
Figure 2 — When an access system is newly connected for the case of index = 1 in Tabl¢ 2

When the IH-A system detects a newly absent in-home system, it shall stop utilizing the resoufce for
the access sygtem and start'to utilize the resource for the newly absent in-home system. For expmple,
consider the dase of index= 1 in Table 2 when there is no absent in-home system as in Step 1 of Figure 3.
Later when the [H-G system becomes absent, the [H-A system detects the IH-G system’s absence since its
ISP signals arg not detected as shown in Step 2 of Figure 3. Then, the IH-A system shall stop utiliz]ng the
resource for thé\decess system and start to transmit the ISP signals of [H-G with a periodicity of § x Tysp

to utilize the

esource for ii=Gasstowm i Step-3of Figure 3 Note that the tSPsigmalstramsmitted by

the IH-A system shall be synchronized as shown in Figure 1.
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Step 3: IH-A stops utilizing the resource of access system

Figure 3 — When an in-home system becomes absent for the case of index = 1 in Table 2
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