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Recommendation ITU-T G.8271.2/Y.1366.2

Network limits for time synchronization in packet networks with
partial timing support from the network

Summary

Recommendation ITU-T G.8271.2/Y.1366.2 specifies the maximum network limits of phase and time
error that shall not be exceeded. It specifies the minimum equipment tolerance to phase and time error
that shall be provided at the boundary of these packet networks at phase and time synchronization
interfaces. It also outlines the minimum requirements for the synchronization function of network
elements.

Recommendation ITU-T G.8271.2/Y.1366.2 addresses the case of time and phase distribution across
a network with the packet-based method with partial timing support to the protocol level from the

network.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations
on these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards
are prepared on a collaborative basis with I1SO and IEC.

NOTE

In this Recommendation, the expression "Administration™ is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other
obligatory language such as "must™ and the negative equivalents are used to express requirements. The use of
such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve
the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents/software copyrights, which may be required to implement this Recommendation.
However, implementers are cautioned that this may not represent the latest information and are therefore
strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at
http://www.itu.int/ITU-T/ipr/.

© ITU 2021

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.

Documents
i Rec. ITU-T G.8271.2/Y.1366.2 (05/2021) Document Sharing Hub

Full document details: ITU-T G.8271.2 2021


http://www.itu.int/ITU-T/ipr/
http://www.avadocuments.com/doc/itu-t-g-8271-2-2021
http://www.avadocuments.com/doc/itu-t-g-8271-2-2021

Table of Contents

Page
1 AT ol 0] 0T TSP UU SRR PPRPPN 1
2 R I EIICES. ...ttt et bbb bbbt 2
3 DEFINTTIONS ...ttt b e bt e e be e be e st e s b e sbeesbesbeenbeenbesreenne s 3
4 ADDreviations and aCTONYIMS .........ciieiieiieieeie e e e ste e sreesteeaessaesseeeesreesteeneesseesreas 3
5 (@00 1177 011 o] ST TOPPR 3
6 NEetWOrk reference MOGEI ........ooiiiiieeie bbb 4
7 PaCKet NETWOIK THMITS ...ttt nns 4
7.1 Network limits at reference points A and L ........cccooeiiiiiiiieiineecec s 5
7.2 Network limit at reference POINt B........cccoooiiiiiiiiiiieee e 5
7.3 Network limits at reference PoINt C ........ccoviieiieieiicce e 5
7.4 Network limit at reference poiNt D........ccccoviieiieic i 7
Appendix | Deployment scenarios for partial timing support NetWorks............cccccevvririninniiniiennn. 8
1.1 APTS and PTS NELWOIK USE CASES......cerveiirrireieiiesiieieeeesieesieseesiae e sseesreeneesneeseeas 8
1.2 Full timing support network followed by an APTS network or PTS network
................................................................................................................................. 9
1.3 PTS network followed by an FTS NEtWOrK ..o 10
1.4 APTS network followed by @ PTS NEtWOIK..........coocviiiiiiiiiicieec e, 10
1.5 APTS network followed by an FTS NEtWOIK ..........ccccvvieiieieiieieesece e 10
1.6 Use of PTS network to bridge between two FTS networks ..........cccccoveveivevvenenne. 11
Appendix Il Considerations for handling precision time protocol traffic in networks with
partial timMINg SUPPOIT........veieiieie ettt e e s e teere e s reesbeeneesreesaeeneenns 12
1.1 NEIWOTIK ASPECES. ... eciiiiiiieciie st e et e e sbeesbeenree s 12
1.2 Time error Performance aSPECES .........uiieieriirierie st 13
Appendix 1l The use of frequency to maintain Precise tiMe ..........ccccovvvereeierieere s 14
Appendix IV Noise accumulation model in partially aware networks ...........ccccoeeviiieniinieennne 16
BIDHOGIAPNY ... bbbt b bbbt 17
Documents

Rec. ITU-T G.8271.2/Y.1366.2 (05/2081yent Shggjing Hub

Full document details: ITU-T G.8271.2 2021


http://www.avadocuments.com/doc/itu-t-g-8271-2-2021
http://www.avadocuments.com/doc/itu-t-g-8271-2-2021

Documents

Document Sharing Hub

Full document details: ITU-T G.8271.2 2021


http://www.avadocuments.com/doc/itu-t-g-8271-2-2021
http://www.avadocuments.com/doc/itu-t-g-8271-2-2021

Recommendation ITU-T G.8271.2/Y.1366.2

Network limits for time synchronization in packet networks with
partial timing support from the network

1 Scope

This Recommendation specifies the maximum network limits of phase and time error that shall not
be exceeded. It specifies the minimum equipment tolerance to phase and time error that shall be
provided at the boundary of these packet networks at phase and time synchronization interfaces. It
also outlines the minimum requirements for the synchronization function of network elements.

This Recommendation addresses the distribution of time and phase across a network, using the packet-
based method with partial timing support (PTS) to the protocol level from the network. In particular, it
applies to the assisted partial timing support (APTS) and PTS architectures described in [ITU-T G.8275]
and the precision time protocol (PTP) profile defined in [ITU-T G.8275.2].

This Recommendation addresses the following cases.

1) APTS.

In the APTS configuration, PTP is used as a backup timing source to a local time reference
(e.g., primary reference time clock (PRTC) based on the global navigation satellite system
(GNSYS)) for durations up to 72 h. It is not intended to use PTP as the primary timing source.

Network requirements take into consideration the dynamic time error ({TE) generated by the
network.

2) PTS from the network.

In the PTS configuration, PTP is used as the primary source of time to the end application.
In this mode, a local time reference (e.g., GNSS) is not available.

Network requirements take into consideration the combination of both the constant time error
(cTE) and dTE components generated by the network.

A network that is based on the architecture defined in [ITU-T G.8265], and is designed to meet the
network limits for frequency defined in [ITU-T G.8261.1], is not designed for the delivery of accurate
time or phase, which requires much lower levels of packet delay variation (PDV) and asymmetry.
The network limits specified in this Recommendation are for small, well-controlled networks (e.g.,
in-building or last-mile network segments), which can guarantee that the stringent PDV and
asymmetry network limits are met. Further guidance can be found in Appendix II.

The main focus of this Recommendation is to meet the requirements of Class 4 in [ITU-T G.8271],
Table 1, i.e., a maximum absolute time error of 1.5 ps. Other classes with less stringent requirements
are for further study.

The necessary clock specifications are for further study.

The packet networks that are in the scope of this Recommendation are currently limited to the
following types:

- Ethernet: [IEEE 802.3] and [IEEE 802.1Q]
- Multiprotocol label switching (MPLS): [IETF RFC 3031] and [ITU-T G.8110]
- Internet protocol (IP): [IETF RFC 791] and [IETF RFC 2460]

The use of other network types are for further study.

The physical layer that is relevant to this specification is the Ethernet media type as defined in
[IEEE 802.3].
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most recent edition of the Recommendations and other references listed below. A list of the currently
valid ITU-T Recommendations is regularly published. The reference to a document within this
Recommendation does not give it, as a standalone document, the status of a Recommendation.
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