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Abstract: This amendment to IEEE Std 802.1AS™-2020 specifies hot standby and addresses
errors and omissions in the description of existing functionality.
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Important Notices and Disclaimers Concerning IEEE Standards
Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers.
These notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html),
appear in all IEEE standards and may be found under the heading “Important Notices and Disclaimers
Concerning IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents are developed within IEEE Societies and subcommittees of IEEE Standards
Association (IEEE SA) Board of Governors. IEEE develops its standards through an accredited consensus
development process, which brings together volunteers representing varied viewpoints and interests to
achieve the final product. IEEE standards are documents developed by volunteers with scientific, academic,
and industry-based expertise in technical working groups. Volunteers involved in technical working groups
are not necessarily members of IEEE or IEEE SA and participate without compensation from IEEE. While
IEEE administers the process and establishes rules to promote fairness in the consensus development
process, IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the
soundness of any judgments contained in its standards.

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all
warranties, express or implied, concerning all standards, including but not limited to the warranties of
merchantability, fitness for a particular purpose and non-infringement. IEEE Standards documents do not
guarantee safety, security, health, or environmental protection, or compliance with law, or guarantee against
interference with or from other devices or networks. In addition, IEEE does not warrant or represent that the
use of the material contained in its standards is free from patent infringement. IEEE Standards documents
are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to
the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity, nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document should rely upon their
own independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate,
seek the advice of a competent professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus balloting process involves the review of documents in English only. In the event that an
IEEE standard is translated, only the English language version published by IEEE is the approved IEEE
standard.

Use by artificial intelligence systems

In no event shall material in any IEEE Standards documents be used for the purpose of creating, training, en-
hancing, developing, maintaining, or contributing to any artificial intelligence systems without the express,
written consent of the IEEE SA in advance. “Artificial intelligence” refers to any software, application, or
other system that uses artificial intelligence, machine learning, or similar technologies, to analyze, train, pro-
cess, or generate content. Requests for consent can be submitted using the Contact Us form.!

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board Operations
Manual is not, and shall not be considered or inferred to be, the official position of IEEE or any of its
committees and shall not be considered to be or be relied upon as, a formal position of IEEE or IEEE SA. At
lectures, symposia, seminars, or educational courses, an individual presenting information on IEEE standards
shall make it clear that the presenter’s views should be considered the personal views of that individual rather
than the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group. Statements
made by volunteers may not represent the formal position of their employer(s) or affiliation(s). News releases
about IEEE standards issued by entities other than IEEE SA should be considered the view of the entity
issuing the release rather than the formal position of IEEE or IEEE SA.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations,
consulting information, or advice pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is
important that any responses to comments and questions also receive the concurrence of a balance of interests.
For this reason, IEEE and the members of its Societies and subcommittees of the IEEE SA Board of
Governors are not able to provide an instant response to comments or questions except in those cases where the
matter has previously been addressed. For the same reason, IEEE does not respond to interpretation requests.
Any person who would like to participate in evaluating comments or revisions to an IEEE standard is welcome
to join the relevant IEEE SA working group. You can indicate interest in a working group using the Interests
tab in the Manage Profile & Interests area of the IEEE SA myProject s;gstem.2 An IEEE Account is needed to
access the application.

Comments on standards should be submitted using the Contact Us form.!

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with the
provisions of any IEEE Standards document does not constitute compliance to any applicable regulatory

I Available at: hitps:/standards.ieee.org/about/contact/.
2 Available at: https://development.standards.ieee.org/myproject-web/public/view.html#landing.
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requirements. Implementers of the standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not
in compliance with applicable laws, and these documents may not be construed as doing so.

Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and
data ownership in the context of assessing and using the standards in compliance with applicable laws and
regulations.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization,
and the promotion of engineering practices and methods. By making these documents available for use and
adoption by public authorities and private users, neither IEEE nor its licensors waive any rights in copyright
to the documents.

Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license
to photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400;
https://www.copyright.com/. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years
old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that
they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit IEEE Xplore or contact IEEE.? For more
information about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website.# Search for standard number
and year of approval to access the web page of the published standard. Errata links are located under the

3 Available at: https://ieeexplore.ieee.org/browse/standards/collection/ieee.
4 Available at: https://standards.ieee.org/standard/index.html.
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Additional Resources Details section. Errata are also available in IEEE Xplore. Users are encouraged to
periodically check for errata.

Patents

IEEE standards are developed in compliance with the IEEE SA Patent Policy.’

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE SA Website at https://standards.iece.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely their
own responsibility. Further information may be obtained from the IEEE Standards Association.

IMPORTANT NOTICE

Technologies, application of technologies, and recommended procedures in various industries evolve over
time. The IEEE standards development process allows participants to review developments in industries,
technologies, and practices, and to determine what, if any, updates should be made to the IEEE standard.
During this evolution, the technologies and recommendations in IEEE standards may be implemented in
ways not foreseen during the standard’s development. IEEE standards development activities consider
research and information presented to the standards development group in developing any safety
recommendations. Other information about safety practices, changes in technology or technology
implementation, or impact by peripheral systems also may be pertinent to safety considerations during
implementation of the standard. Implementers and users of IEEE Standards documents are responsible for
determining and complying with all appropriate safety, security, environmental, health, data privacy, and
interference protection practices and all applicable laws and regulations.

5 Available at: https://standards.ieee.org/about/sasb/patcom/materials.html.
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Introduction

This introduction is not part of IEEE Std 802.1ASdm-2024, IEEE Standard for Local and Metropolitan Area
Networks—Timing and Synchronization for Time-Sensitive Applications—Amendment 3: Hot Standby and Clock
Drift Error Reduction.

The first edition of IEEE Std 802.1AS was published in 2011. A first corrigendum, IEEE Std
802.1AS™-2011/Cor 1-2013, provided technical and editorial corrections. A second corrigendum, IEEE Std
802.1AS™-2011/Cor 2-2015 provided additional technical and editorial corrections.

The second edition, IEEE Std 802.1AS-2020, added support for multiple gPTP domains, Common Mean
Link Delay Service, external port configuration, and Fine Timing Measurement for 802.11 transport.
Backward compatibility with IEEE Std 802.1AS-2011 was maintained. A corrigendum, IEEE Std
802.1AS-2020/Cor 1-2021, provides technical and editorial corrections.

This amendment to IEEE Std 802.1AS-2020 specifies hot standby and addresses errors and omissions in the
description of existing functionality. Hot standby guards against the failure of a single Grandmaster PTP
Instance or the failure of communication from that Grandmaster PTP Instance to a Clock Target.
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IEEE Standard for
Local and Metropolitan Area Networks—

Timing and Synchronization for
Time-Sensitive Applications

Amendment 3: Hot Standby and Clock
Drift Error Reduction

(This amendment is based on IEEE Std 802.1AS™-2020 as amended by IEEE Std 802.1AS™-2020/Cor 1-2021,
IEEE Std 802.1ASdr-2024, and IEEE Std 802.1ASdn-2024.)

NOTE—The editing instructions contained in this amendment define how to merge the material contained therein into
the existing base standard and its amendments to form the comprehensive standard.

The editing instructions are shown in bold italic. Four editing instructions are used: change, delete, insert, and replace.
Change is used to make corrections in existing text or tables. The editing instruction specifies the location of the change
and describes what is being changed by using strikethreugh (to remove old material) and underscore (to add new
material). Delete removes existing material. Insert adds new material without disturbing the existing material. Deletions
and insertions may require renumbering. If so, renumbering instructions are given in the editing instruction. Replace is
used to make changes in figures or equations by removing the existing figure or equation and replacing it with a new
one. Editing instructions, change markings, and this NOTE will not be carried over into future editions because the
changes will be incorporated into the base standard.®

% Notes in text, tables, and figures are given for information only, and do not contain requirements needed to implement the standard.
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IEEE Std 802.1ASdm-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 3: Hot Standby and Clock Drift Error Reduction

3. Definitions
Insert 3.3a after 3.3 “clock”, as follows:

3.3a default: The value of an implementation parameter or capability selection, in the absence of an
overriding profile standard requirement or explicit configuration.

Insert 3.6a after 3.6 “end station”, as follows:

3.6a epoch: The origin of a timescale.

Change 3.14 as follows:

3.14 Grandmaster PTP Instance: A PTP Instance containing the Grandmaster Clock.

NOTE—None of the PTP Ports of a Grandmaster PTP Instance is in the TimeReceiverPort state.

Insert 3.20a after 3.20 “primary reference”, as follows:

3.20a profile standard: A standard specifying the capabilities, options, and parameter values of one or
more base standards for use in a specific target environment or application.

Insert 3.27a after 3.27 “residence time”, as follows:

3.27a sdold: An attribute that is the primary mechanism for providing isolation of PTP Instances operating
under a PTP profile specified by one Qualified Standards Development Organization (QSDO) from PTP
Instances operating under a PTP profile specified by a different QSDO (see 7.1.3 and 7.1.4 of IEEE Std
1588-2019).

Insert 3.32a after 3.32 “time-aware system”, as follows:

3.32a timescale: A measure of elapsed time since an epoch.
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Amendment 3: Hot Standby and Clock Drift Error Reduction

4. Acronyms and abbreviations
Insert the following new abbreviation into Clause 4 in alphanumeric order:

QSDO Qualified Standards Development Organization
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IEEE Std 802.1ASdm-2024

IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—

Amendment 3: Hot Standby and Clock Drift Error Reduction

5. Conformance

5.4 PTP Instance requirements and options

Change the title and text of 5.4.1 (as amended by IEEE Std 802.1A4S-2020/Cor 1-2021 and IEEE Std
802.148dr-2024) as follows:

5.4.1 Summary-ofPTP Instance requirements

An implementation of a PTP Instance shall:

a)
b)

¢)
d)
e)
5

18
Authorized licensed use limited to: Tsinghua Uni@&%{yriaﬁw@wg ?EIEE?WWM&(?@Q%@@W@&Q:SS UTC from IEEE Xplore. Re

Implement the generalized precision time protocol (gPTP) requirements specified in Clause 8.

Support the requirements for time-synchronization state machines (10.1.2, 10.2.1, 10.2.2, 10.2.3,
10.2.4, 10.2.5, and 10.2.6).

Support at least one PTP Port.
On each supported PTP Port, implement the PortSyncSyncReceive state machine (10.2.8).
Implement the ClockTimeReceiverSync state machine (10.2.13).

¥ L ¥ X

g)-Implement the SiteSyncSync state machine (10.2.7).
B-Implement the state machines related to signaling gPTP capability (10-410.4.a, 10.4.1, 10.4.2).

NOTE 1-—5.4.1 g) does not include the GptpCapablelntervalSetting state machine (10.4.3), despite its name
containing “GptpCapable”.

NOTE 2—The GptpCapableTransmit and GptpCapableReceive state machines are required; however, they can
be disabled by setting the managed object gptpCapableStateMachinesEnabled (see 14.8.54a) to FALSE.

-For receipt of all messages and for transmission of all messages except Announce (see 10.6.3) aned
Signaling-(see10-6-4), support the message requirements as specified in 10.5, 10.6, and 10.7.

NOTE 3—The support of Signaling messages is mandatory [5.4.1 h)] because the state machines related to the

signaling of gPTP capability are mandatory [5.4.1 g)].

P-Support the performance requirements in B.1 and B.2.4.
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IEEE Std 802.1ASdm-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 3: Hot Standby and Clock Drift Error Reduction

5.4.2 PTP Instance options
Change item c) in the lettered list in 5.4.2 (as amended by IEEE Std 802.14Sdr-2024) as follows:

c¢)  Support the following for Grandmaster PTP Instance capability:
1)  Support the media-independent timeTransmitter capability specified in item b) of 5.4.2.
2) Support the requirements for a grandmaster-capable PTP Instance (10.1.3).
3) Implement the ClockTimeTransmitterSyncSend state machine (10.2.9).
4) Implement the ClockTimeTFransmitterSyncOffset state machine (10.2.10).
5) Implement the ClockTimeTransmitterSyncReceive state machine (10.2.11).

Change items e) to l) in the lettered list in 5.4.2 (as amended by IEEE Std 802.148dr-2024 and IEEE Std
802.148dn-2024) as follows:

)

e) H-Support more than one PTP Instance; such support allows for more than one domain (7.2.3).
) erSupport the following external port configuration capability on at least one port:

1) Implement specifications for externalPortConfigurationEnabled value of true (10.3.1).

2) Implement the PortAnnouncelnformationExt state machine (10.3.14).

3) Implement the PortStateSettingExt state machine (10.3.15).

hyImplement the SyncIntervalSetting state machine (10.3.18).

Er

Implement the GptpCapablelntervalSetting state machine.

i)  Implement one or more of the application interfaces specified in Clause 9; A PTP Instance that
claims to support application interfaces shall state which application interfaces are supported.

j)  Support timing and synchronization management as specified in Clause 14.

k)  Support the use of a remote management protocol. A PTP Instance that claims to support remote
management shall:

1) State which remote management protocol standard(s) or specification(s) are supported
(see A.19).

2) State which standard(s) or specification(s) for managed object definitions and encodings are
supported for use by the remote management protocol (see A.19).
3) If the Simple Network Management Protocol (SNMP) is supported as a remote management

protocol, support the managed object definitions specified as Structure of Management
Information version 2 (SMIv2) Management Information Base (MIB) modules in Clause 15.

4) If YANG is supported with a remote management protocol, support the YANG data model
icee802-dotlas-gptp in Clause 17.

5) If YANG is supported with a remote management protocol, and if hot standby is supported,
support the YANG data model ieee802-dotlas-hs in Clause 17.

1)  Implement both BTCA and external port configuration on domains other than domain 0; if both
possibilities are implemented on domains other than domain 0, the default value of
externalPortConfigurationEnabled shall be FALSE.

Implement hot standby as specified in Clause 18, 14.7a, 9.3.3.4,9.4.3.4,9.5.3.4, and 9.6.2.6.

Implement the Drift Tracking TLV as specified in 10.2.4.26, 10.2.4.27, 10.2.4.28, 11.2.14, 11.2.15,
and 11.4.4.

ER
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IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 3: Hot Standby and Clock Drift Error Reduction

Insert 5.4.2a after 5.4.2 as follows:
5.4.2a PTP Instance defaults and recommendations

This standard identifies specific capabilities and parameter values as defaults. If these defaults are not
further qualified by reference to the use of other capabilities or by profile standards, the defaults are intended
to facilitate deployment and to provide interoperability in target environments and applications with
time-aware system implementations conformant to this standard (including its 2011 edition). Mandatory
requirements that this standard does not identify as defaults, or call out in some other way, are not subsetted
or modified by profile standards.

Changes to capability support or parameter defaults arising from conformance to a profile standard should
be identified in the PICS for that profile standard. Changes to defaults by pre-configuration of parameter
values by the supplier of a protocol implementation should be identified by Additional Information
(see A.3.1) in a completed PICS for this standard.

An implementation of a PTP Instance shall, by default, support the following best timeTransmitter clock
algorithm (BTCA) requirements:

a) Implement the BTCA (10.3.1.1, 10.3.1.2, 10.3.2, 10.3.3, 10.3.4, 10.3.5, 10.3.6, 10.3.8, and 10.3.10).

b) For domain 0, implement specifications for an externalPortConfigurationEnabled value of FALSE
(10.3.1).

c¢) Implement the PortAnnounceReceive state machine (10.3.11).
d) Implement the PortAnnouncelnformation state machine (10.3.12).
e) Implement the PortStateSelection state machine (10.3.13).

f)  Have the BTCA as the default mode of operation, with externalPortConfigurationEnabled FALSE,
on domain 0.

g) Implement at least one of the possibilities for externalPortConfigurationEnabled (i.e., FALSE,
meaning the BTCA is used, and TRUE, meaning external port configuration is used) on domains
other than domain 0.

5.4.3 PTP Relay Instance requirements
Change 5.4.3 as follows:
An implementation of a PTP Relay Instance shall:

a)  Support more than one PTP Port.

B Supportthe PTPInstancerequirementsspeetfiedin54-
b)  e)Support the media-independent timeTransmitter capability specified in item b) of 5.4.2.

5.5 MAC-specific timing and synchronization methods for full-duplex IEEE 802.3
links

Change 5.5 (as amended by IEEE Std 802.1AS-2020/Cor 1-2021) as follows:

An implementation of a time-aware system with IEEE 802.3 media access control (MAC) services to
physical ports shall:

a)  Support full-duplex operation, as specified in 4.2 and Annex 4A of IEEE Std 802.3-2018.
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b) Support the requirements as specified in Clause 11 [with the exception of requirements more
specifically addressed in this subclause (5.5)].

¢)  Support two-step capability on receive as specified in 11.2.14.

d)  Support two-step capability on transmit as specified in 11.2.15.

e) &rProvide the Common Mean Link Delay Service (CMLDS) if the time-aware system implements

more than one domain, as specified in 11.2.17 and 11.2.18.
An implementation of a PTP Instance with IEEE 802.3 MAC services to physical ports may:

f)  e)-Support asymmetry measurement mode as specified in 10.3.12, 10.3.13, 10.3.16, 11.2.14,
11.2.15, 11.2.19, and 14.8.45.

2)  H-Support one-step capability on receive as specified in 11.2.14.

h) e)rSupport one-step capability on transmit as specified in 11.2.15.

1) B)-Support the OneStepTxOperSetting state machine specified in 11.2.16.

1) B-Support propagation delay averaging, as specified in 11.2.19.3.4.

k)  p-Provide the Common Mean Link Delay Service (CMLDS) if the time-aware system implements
only one domain, as specified in 11.2.17 and 11.2.18.

1)  Implement the LinkDelayIntervalSetting state machine (11.2.21).
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7. Time-synchronization model for a packet network

7.2 Architecture of a time-aware network
7.2.1 General
Change 7.2.1 as follows:

A time-aware network consists of a number of interconnected time-aware systems that support the gPTP
defined within this standard. These time-aware systems can be any networking device, including, for
example, bridges, routers, and end stations. A set of time-aware systems that are interconnected by
gPTP-capable network elements is called a gPTP network. Each instance of gPTP that the time-aware
systems support is in one gPTP domain, and the instances of gPTP are said to be part of that gPTP domain.
A time-aware system can support, and therefore be part of, more than one gPTP domain. The entity of a
single time-aware system that executes gPTP in one gPTP domain is called a PTP Instance. A time-aware
system can contain multiple PTP Instances, which are each associated with a different gPTP domain. There
are two types of PTP Instances:

a) PTP End Instance, which, if not a Grandmaster PTP Instance, is a recipient of time information, and

b) PTP Relay Instance, which, if not a Grandmaster PTP Instance, receives time information from the
Grandmaster PTP Instance (perhaps indirectly through other PTP Relay Instances), applies
corrections to compensate for delays in the local area network (LAN) and the PTP Relay Instance
itself, and retransmits the corrected information.

This standard defines mechanisms for delay measurements using standard-based procedures for the
following:

c¢) IEEE 802.3 Ethernet using full-duplex point-to-point links (11)

d) IEEE 802.3 EPON links (Clause 13)

e) IEEE 802.11 wireless (Clause 12)

f)  Generic coordinated shared networks (CSNs, e.g., MoCA and G.hn) (Clause 16)

This standard specifies time distribution mechanisms that are tolerant to some faults if the network paths are
redundant. One of these time distribution mechanisms updates the distribution path in reaction to changes
(see 10.3.1.2), whereas the other one relies on redundant PTP instances on top of the redundant network
paths (see Clause 18).

7.2.2 Time-aware network consisting of a single gPTP domain
Change the second paragraph of 7.2.2 (as amended by IEEE Std 802.14Sdr-2024) as follows:

Any PTP Instance with clock sourcing capabilities can be a potential Grandmaster PTP Instance, and a
selection method (the best timeTransmitter clock algorithm, or BTCA) ensures that all of the PTP Instances
in a-the gPTP domain use the same Grandmaster PTP Instance.” The BTCA is largely identical to that used
in IEEE Std 1588-2019, but somewhat simplified. In Figure 7-1 the BTCA process has resulted in the
Grandmaster PTP Instance being on the network backbone. If, however, the access network fails, the
systems on a local network automatically switch over to one of the potential Grandmaster PTP Instances on
the local network that is as least as “good” as any other. For example, in Figure 7-2, the access network link
has failed, and a potential Grandmaster PTP Instance that has a GNSS reference source has become the

7 There are, however, short periods during network reconfiguration when more than one Grandmaster PTP Instance might be active
while the BTCA process is taking place.
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active Grandmaster PTP Instance. As a result, now two gPTP domains exist where there used to be one.

7.2.3 Time-aware network consisting of multiple gPTP domains

Replace Figure 7-3 with the following figure:

- domain 0 only
:] domain 1 only
m both domain 0 and 1

_—_—_——__“

domainNumber 0
I (uses the PTP timescale)

end station
(current Grandmaster PTP
Instance in domain 0 )

end station
(current Grandmaster PTP
Instance in domain 1)

J

domainNumber 1
(uses the ARB timescale)

l |

router bridge
| end station | | end station |

|
clock clock
| target target

P L T T T T N

NOTE 1—All the “bridges” and “routers” in this figure are examples of time-aware systems that contain at least one PTP
Relay Instance, and the end stations are time-aware systems that contain at least one PTP End Instance. The PTP Links in
this figure can use any of the media specified in this standard.

NOTE 2—This figure differs from the 2020 edition of this standard, with Corrigendum 1 applied, in that “domain
number” is replaced by “domainNumber” in two places, the sentence indicating that the PTP links in the figure can use
any of the media specified in this standard is added, and the text at the top of the figure is made a NOTE to this figure.

Figure 7-3—Time-aware network example for multiple gPTP domains
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Change the title of 7.2.4 as follows:

7.2.4 Time-aware networks_using BTCA-with-dundant-Grandmaster PTPInstances-andfer
reduadanipaths

Change the titles and content of 7.2.4.1 and 7.2.4.2 (as amended by IEEE Std 802.1AS8dr-2024) as
follows:

This standard provides a basic level of redundancy as follows:

— A detection component that trlggers When no Sync or Announce messages are received for a defined
period of time.the

— A correction component that triggers the best timeTransmitter clock algorithm (BTCA) and the
sending of Announce messages so that a new Grandmaster PTP Instance can be elected.
— An action component, where the winning Grandmaster PTP Instance starts sending Announce

messages and Sync messages-and-al-the PTP Instaneestistente-thisnew-Grandmaster PTP Instanee.

Change the title and the first four paragraphs of 7.2.4.3 as follows:

7.2 4.3 Redund il edinthi ard

In addition to providing the basic level of redundancy, this standard provides the ability to support more
sophisticated network configurations that provide additional levels of Grandmaster PTP Instance and clock
path redundancy. Figure 7-4 thretghand Figure7-6Figure 7-5 are examples of such networks that provide
these additional levels of redundancy as a way to deal with these failures. The information necessary to
implement and configure these network configurations is contained in this standard.

In order to take advantage of these failure correction configurations, new types of fault detection are
required. The category of fault detection where a Grandmaster PTP Instance completely fails and stops
sending clock information is supported as mentioned above.

Figure 7-4 shows an example network realizing two redundant synchronization trees from a single GM, each
w1th 1ts own GM. The two GMs receive tlmlng from the smgle clock sourcewith-each-synchronization-tree
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Replace Figure 7-4 with the following figure:

clock source
(synchronizes
both GMs)

end station

———— » first redundant sync tree

GM of GM of

-=-------) second redundant sync tree first second
redundant redundant
sync tree sync tree

cccccccccccccas’

end station

clock target

end station end station

clock target clock target

NOTE 1—The methods used for merging the redundant Sync messages received at each end station are not specified
in this standard.

NOTE 2—All the “bridges” in this figure are examples of time-aware systems that contain PTP Relay Instances, and
the end stations are examples of time-aware systems that contain PTP End Instances.

NOTE 3—GM denotes Grandmaster PTP Instance

NOTE 4—This figure differs from the 2020 edition of this standard, with IEEE Std 802.1AS-2020/Cor 1-2021, IEEE Std
802.1ASdr-2024, and IEEE Std 802.1ASdn-2024 applied, in that the end station at the top of the figure
explicitly shows the two GM PTP Instances and the clock source is indicated as synchronizing both GMs.

Figure 7-4—Time-aware network example for synchronization path redundancy, with one
clock source providing time to two domains
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Change the fifth paragraph of 7.2.4.3 as follows:

Figure 7-5 shows an example network with two redundant GMs, one as primary GM and the other as
secondary GM, where each GM has one of the two redundant synchronization trees originating from it. This
example supports hot-standby operating mode. In this mode, the secondary GM has to be synchronized to
the primary GM, because it is part of the synchronization tree of the primary GM as shown in the figure. The
secondary GM does not start sending Sync messages until it is synchronized to the primary GM.

Replace Figure 7-5 with the following figure:

clock target clock source

A

end station end station
(primary GM) (secondary GM)

end station end station end station end station

clock target clock target clock target clock target

------- » sync tree of the primary GM =====----p sync tree of the secondary GM

NOTE 1—The methods used for merging the redundant Sync messages received at each end station are not specified in this
standard.

NOTE 2—All the “bridges” in this figure are examples of time-aware systems that contain PTP Relay Instances, and the end
stations are examples of time-aware systems that contain PTP End Instances.
NOTE 3—GM denotes Grandmaster PTP Instance.

Figure 7-5—Time-aware network example for GM redundancy with one primary GM and one
secondary GM, which are separated in two gPTP domains
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Delete the last two paragraphs of 7.2.4.3 (beginning “Figure 7-6 shows ...) and also delete Figure 7-6.
Insert 7.2.5 (including a new Figure 7-6) after 7.2.4 as follows:
7.2.5 Time-aware network with hot standby

Figure 7-6 shows an example of a time-aware network with hot standby (see Clause 18). The network has
GM redundancy and path redundancy to all of the Bridges and end stations 1, 4, and 6 (path redundancy for
end stations 2, 3, and 5 is possible, but is not illustrated to avoid clutter in the figure). In addition, for
simplicity the optional split functionality (see 18.5.3.4) is assumed to be disabled.

End station 1 is the primary GM (see Clause 18), and its synchronization spanning tree is illustrated by the
arrows of the primary grandmaster sync tree. End station 4 is the secondary GM, and its synchronization
spanning tree is illustrated by the arrows of the secondary grandmaster sync tree. Except for the links to end
stations 2, 3, and 5, the network can tolerate the failure of any single link and the Bridges and end stations
remain synchronized by either the primary or the secondary GM. For example, if the link between bridge 3
and end station 6 fails, end station 6 is still synchronized by the primary domain via bridge 2. If the link
between bridge 5 and bridge 6 fails, bridge 6 is still synchronized by the primary domain and bridge 5 is
synchronized by the secondary domain. If the secondary GM fails, all the Bridges and end stations are still
synchronized by the primary GM.

S end station 1 *:"_": ---------------- ¥»  sync tree of the secondary GM

(primary GM)

bridge 1

bridge 6 end station 6

clock target clock target

end station 3 i end station 5

clock target clock target

. - clock source
> end station
(secondary GM) .- clock target

NOTE 1—All the “bridges” in this figure are examples of time-aware systems that contain PTP Relay Instances, and the end stations are
examples of time-aware systems that contain PTP End Instances.
NOTE 2—GM denotes Grandmaster PTP Instance.

bridge 4

Figure 7-6—Time-aware network example for hot standby with both GM and partial path
redundancy

If the primary GM fails, all the Bridges and end stations are still synchronized by the secondary GM. In this
case, if syncLocked is TRUE the primary PTP Instance of end station 4 stops receiving Sync messages and
isSynced changes to FALSE; the hotStandbySystemState of end station 4 is then changed to
NOT_REDUNDANT (see Clause 18). If syncLocked is FALSE, and assuming the Bridges and end stations
other than the GMs are not grandmaster capable, the time difference between the primary and secondary

Documents

Document Sharing Hub

27
Authorized licensed use limited to: Tsinghua U“i@{ﬁ&%iBﬂW@%ﬁﬂ ?EIEE?WWM&(?@Q%%@W@&Q:SS UTC from IEEE Xplore. Restrictions apply.
Full document details: IEEE 802.1ASdm-2024


http://www.avadocuments.com/doc/ieee-802-1asdm-2024
http://www.avadocuments.com/doc/ieee-802-1asdm-2024

IEEE Std 802.1ASdm-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 3: Hot Standby and Clock Drift Error Reduction

domain eventually exceeds the primarySecondaryOffsetThresh (see Clause 18) and the
hotStandbySystemState of end station 4 changes to NOT _REDUNDANT. Irrespective of the syncLocked
state, the secondary GM no longer takes timing from the primary domain.

If the link between bridge 4 and bridge 5 fails, all the PTP Instances except for bridge 4 and end station 4 are
then synchronized by the primary domain. Bridge 4 and end station 4 are synchronized by the secondary
domain; in addition, bridges 1, 2, and 3, and end stations 1, 4, 5, and 6 receive timing on the secondary
domain. Since end station 4 does not receive timing on the primary domain, its hotStandbySystemState
changes to NOT _REDUNDANT, and the secondary domain GM does not take timing from the primary
domain.

7.4 PTP Instance architecture
Change the first paragraph of 7.4 and the caption of Figure 7-8 as follows:

The model of a PTP Instance and its interfaces to higher-layer applications areis shown in Figure 7-8. The
interfaces are those specified in Clause 9.

Change the title of Figure 7-8 (as amended by IEEE Std 802.14Sdr-2024) as shown on the following
page:
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Time-aware higher-layer application

(see clause 9)
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Figure 7-8—Model for a PTP Instance and its interfaces to higher-layer applicationsmedel
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8. IEEE 802.1AS concepts and terminology

8.1 gPTP domain
Change 8.1 as follows:

A gPTP domain, hereafter called simply a domain, consists of one or more PTP Instances and links that meet
the requirements of this standard and communicate with each other as defined by the IEEE 802.1AS
protocol. A gPTP domain defines the scope of gPTP message communication, state, operations, data sets,
and timescale.

A domain is identified by two attributes: demainnumberdomainNumber and sdold. The sdold of a domain
is a 12-bit unsigned integer. The sdold is structured as a two-part attribute as follows:

—  The most significant 4 bits are named the majorSdold, and
—  The least significant 8 bits are named the minorSdold.

A time-aware system shall support one or more domains, each with a distinct demain
ﬁumbefdomamNumbcr in the range 0 through 127. Arﬁﬁw-awafeﬂyﬁem%halksuppe%&x&deﬂwﬁwhese
v - Unless otherwise
spec1ﬁed in this standard the operation of gPTP and the tlmescale in any given domain is independent of
operation in any other domain.

The value of majorSdold for a gPTP domain shall be 0x1. The value of minorSdold for a gPTP domain shall
be 0x00_(see 16.5 of IEEE Std 1588-2019).

Since the IEEE 802.1 Working Group has only one single unique sdold value, the PTP profile specified in
the present standard is isolated from other PTP profiles (see 16.5.2 of IEEE Std 1588-2019).

Both the domainNumber and the sdold are carried in the common header of all PTP messages (see 10.6.2.2).

NOTE 1—The above requirements for majorSdold and minorSdold are for gPTP domains. The requirements for the
Common Mean Link Delay Service (CMLDS) are given in 11.2.17.

NOTE 2—1In the 2011 edition of this standard, the attribute majorSdold was named transportSpecific, and its value was
specified as 0x1 in 10.5.2.2.1 of Corrigendum 1. The attribute minorSdold did not exist in the 2011 edition, but its
location in the common header was a reserved field, which was specified to be transmitted as 0 and ignored on receipt.

Unless otherwise stated, information in the remainder of this document is per domain.

NOTE 3—In steady state, all PTP Instances in a gPTP domain are traceable to a single Grandmaster PTP Instance.
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8.5 Ports

8.5.2 Port identity

8.5.2.3 Port number

Change 8.5.2.3 (as amended by IEEE Std 802.148dr-2024) as follows:

The portNumber values for the PTP Ports on a time-aware system shall be distinct in the range 25—
0x0001 through OxFFFE.

The portNumber value 0 is assigned to the interface between the ClockTimeTransmitter and ClockSource
entities (see 10.1 and Figure 10-1). The value OXxFFFF is reserved. The assignment of portNumber 0 to this
interface helps to simplify the SiteSync and PortStateSelection state machines; this interface is not a PTP
Port.
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9. Application interfaces

9.2 ClockSourceTime interface

9.2.2 ClockSourceTime.invoke function parameters
9.2.2.1 domainNumber (Uinteger8)

Change 9.2.2.1 as follows:

This parameter is the demain-numberdomainNumber of the gPTP domain to which this ClockSource entity
is providing time.

9.2.2.3 timeBaselndicator (Ulnteger16)
Change 9.2.2.3 as follows:

The timeBaselndicator is a binary—value that is set by the ClockSource entity. The ClockSource entity
changes the value whenever its time base changes. The ClockSource entity shall change the value of
timeBaselndicator if and only if there is a phase or frequency change.

NOTE—While the clock that supplies time to the ClockSource entity can be lost, ie—the PTPInstance—ean—enter
heldeves; the ClockSource entity itself is not lost. The ClockSource entity ensures that timeBaselndicator changes if the
source of time is lost.

9.3 ClockTargetEventCapture interface

9.3.2 ClockTargetEventCapture.invoke parameters

9.3.2.1 domainNumber (Uinteger8)

Change 9.3.2.1 (as amended by IEEE Std 802.14Sdr-2024) as follows:

This parameter is the demainnumberdomainNumber of the ClockTimeReceiver entity that is requested to
provide the synchronized time of the signaled event.

Change 9.3.3 and its subclauses (as amended by IEEE Std 802.148dr-2024) as follows:
9.3.3 ClockTargetEventCapture.result parameters

ClockTargetEventCapture.result {
domainNumber,
timeReceiverTimeCallback,
gmPresent,
isSynced,
grandmasterldentity

}

9.3.3.1 domainNumber (Uinteger8)

This parameter is the demainnumberdomainNumber of the ClockTimeReceiver entity that is providing the
synchronized time of the signaled event.
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9.3.3.2 timeReceiverTimeCallback (ExtendedTimestamp)

The value of timeReceiverTimeCallback is the time, relative to the Grandmaster Clock, that the
corresponding ClockTargetEventCapture.invoke function is invoked.

NOTE—The invocation of the ClockTargetEventCapture.invoke function and the detection of this invocation by the
ClockTimeReceiver entity are simultaneous in this abstract interface.

9.3.3.3 gmPresent (Boolean)

The value of gmPresent is set equal to the value of the global variable gmPresent (see 10.2.4.13). This
parameter indicates to the ClockTarget whether a Grandmaster PTP Instance is present.

9.3.3.4 isSynced (Boolean)

The value of the the variable isSynced (see 18.4.1.1). This parameter shall be present if the optional hot
standby feature is implemented (see Clause 18).

9.3.3.5 grandmasterldentity (Clockldentit

The value of grandmasterldentity is the clockIdentity of the Grandmaster PTP Instance.

9.4 ClockTargetTriggerGenerate interface

9.4.2 ClockTargetTriggerGenerate.invoke parameters

9.4.2.1 domainNumber (Uinteger8)

Change 9.4.2.1 (as amended by IEEE Std 802.148dr-2024) as follows:

This parameter is the domainnumberdomainNumber of the ClockTimeReceiver entity that is requested to
signal an event at the specified time.

Change 9.4.3 and its subclauses (as amended by IEEE Std 802.148dr-2024) as follows:
9.4.3 ClockTargetTriggerGenerate.result parameters

ClockTargetTriggerGenerate.result {
domainNumber,
errorCondition,
gmPresent,

isSynced,
grandmasterldentity

}

9.4.3.1 domainNumber (Uinteger8)

This parameter is the demainnumberdomainNumber of the ClockTimeReceiver entity that is triggering an
event at the specified time.
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9.4.3.2 errorCondition (Boolean)

A value of FALSE indicates that the ClockTargetTriggerGenerate.result function was invoked at the time,
relative to the Grandmaster Clock, contained in the corresponding ClockTargetTriggerGenerate.invoke
function. A value of TRUE indicates that the ClockTargetTriggerGenerate.result function could not be
invoked at the synchronized time contained in the corresponding ClockTargetTriggerGenerate.invoke
function.

NOTE—For example, the ClockTargetTriggerGenerate.result function is invoked with errorCondition = TRUE if the
requested timeReceiverTimeCallback is a time prior to the synchronized time when the corresponding
ClockTargetTriggerGenerate.invoke function is invoked. As another example, the ClockTargetTriggerGenerate.result
function is invoked with errorCondition = TRUE if a discontinuity in the synchronized time causes the requested
timeReceiverTimeCallback to be skipped over.

9.4.3.3 gmPresent (Boolean)

9.4.3.4 isSynced (Boolean)

As specified in 9.3.3.4.

9.4.3.5 grandmasterldentity (Clockldentity)

As specified in 9.3.3.5.

9.5 ClockTargetClockGenerator interface

9.5.2 ClockTargetClockGenerator.invoke parameters

9.5.2.1 domainNumber (Uinteger8)

Change 9.5.2.1 as amended by IEEE Std 802.145dr-2024) as follows:

This parameter is the domainnumberdomainNumber of the ClockTimeReceiver entity that is requested to
deliver a periodic clock signal.

Change 9.5.3 and its subclauses (as amended by IEEE Std 802.148dr-2024) as follows:
9.5.3 ClockTargetClockGenerator.result parameters

ClockTargetClockGenerator.result {
domainNumber,

gmPresent,
timeReceiverTimeCallback,

isSynced,
grandmasterldentity

}

9.5.3.1 domainNumber (Uinteger8)

This parameter is the demain-numberdomainNumber of the ClockTimeReceiver entity that is delivering a
periodic clock signal.
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9.5.3.2 gmPresent

As specified in 9.3.3.3.

9.5.3.3 9-5-3-2-timeReceiverTimeCallback (ExtendedTimestamp)

The value of timeReceiverTimeCallback is the synchronized time of this event.

9.5.3.4 isSynced Boolean)

As specified in 9.3.3.4.

9.5.3.5 grandmasterldentity (Clockldentity)

As specified in 9.3.3.5.

9.6 ClockTargetPhaseDiscontinuity interface
Change 9.6.2 and its subclauses (as amended by IEEE Std 802.145dr-2024) as follows:
9.6.2 ClockTargetPhaseDiscontinuity.result parameters

ClockTargetPhaseDiscontinuity.result {
domainNumber,
grandmasterldentity,
emldentity;
gmTimeBaselndicator,
lastGmPhaseChange,
lastGmFreqChange,
isSynced,

}

9.6.2.1 domainNumber (Uinteger8)

This parameter is the demainnumberdomainNumber of the ClockTimeReceiver entity that is providing
discontinuity information.

9.6.2.2 grandmasterldentity (Clockldentity)

If gmPresent (see 10.2.4.13) is TRUE, the value of grandmasterldentity is the ClockIdentity of the current
Grandmaster PTP Instance. If gmPresent is FALSE, the value of grandmasterldentity is 0x0.

9.6.2.3 gmTimeBaselndicator (Ulnteger16)
The value of gmTimeBaselndicator is the timeBaselndicator of the current Grandmaster PTP Instance.
9.6.2.4 lastGmPhaseChange (ScaledNs)

The value of the global lastGmPhaseChange parameter (see 10.2.4.16) received from the Grandmaster PTP
Instance.
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9.6.2.5 lastGmFreqChange (Float64)
The value of lastGmFreqChange parameter (see 10.2.4.17) received from the Grandmaster PTP Instance.

9.6.2.6 isSynced (Boolean)

As specified in 9.3.3.4.

9.6.2.7 grandmasterldentity (Clockldentity)

As specified in 9.3.3.5.

Documents

Document Sharing Hub

36
Authorized licensed use limited to: Tsinghua Uni\@&%%iaﬁw@@@ﬁg m@gpwarn&ﬁtgq%%gwg&&ss UTC from IEEE Xplore. Restrictions apply.
Full document details: IEEE 802.1ASdm-2024


http://www.avadocuments.com/doc/ieee-802-1asdm-2024
http://www.avadocuments.com/doc/ieee-802-1asdm-2024

IEEE Std 802.1ASdm-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 3: Hot Standby and Clock Drift Error Reduction

10. Media-independent layer specification

10.2 Time-synchronization state machines
Change the first two paragraphs of 10.2.1 (as amended by IEEE Std 802.1AS8dr-2024) as follows:
10.2.1 Overview

The time-synchronization function in a PTP Instance is specified by a number of cooperating state
machines. Figure 10-2 illustrates these state machines, their local variables, their interrelationships, and the
global variables and structures used to communicate between them. The figure indicates the interaction
between the state machines and the media-dependent layer and LocalClock entity.

The ClockTimeTransmitterSyncReceive, ClockFimeTFransmitterSyncOffset, and
ClockTimeTransmitterSyncSend state machines are optional for PTP Instances that are not
grandmaster-capable (see 8.6.2.1 and 10.1.3). These state machines may be present in a PTP Instance that is
not  grandmaster-capable;  however, any information supplied by them, via the
ClockTimeTransmitterSyncSend state machine, to the SiteSyncSync state machine is not used by the
SiteSyncSync state machine if the PTP Instance is not grandmaster-capable.
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Replace Figure 10-2 (as amended by IEEE Std 802.14Sdr-2024) with the following figure:

ClockTimeTransmitterSyncReceive
(per ClockTimeTransmitter entity)

TimeTransmitterTime, localTime,
rcvdClockSourceReq, rcvdClockSourceReqPtr,
rcvdLocalClockTick, localClockTickiInterval,
gmRateRatio, clockSourceTimeBaselndicator LocalClock

TimeTransmitterTime,
localTime, gmRateRatio, currentTime
clockSourceTimeBaselndicator

l A
ClockSyncOffset
(per ClockTimeTransmitter entity) gmPresent, selectedState
[rcvdPSSyncPtr->localPortNumber]
networkTime, networkTimeOld,
clockTimeReceiverTime, .
rcvdClockTimeReceiverTime, selectedState[0], From MD Entity
clockSourcePhaseOffset, clockSourceFreqOffset _—— ——_—— —
clockSourcePhaseOffset, MDSyncReceive
clockSourceFreqOffset
ClockTimeTransmitterSyncSend PortSyncSyncReceive
(per ClockTimeTransmitter entity) (per PortSync entity)
syncSendTime, revdMDSync, revdMDSyncPtr, txPSSyncPtr,
clockTimeTransmitterSynclinterval, rateRatio, portOper, ptpPortEnabled,
txPSSyncPtr, rateRatio asymmetryMeasurementMode
PortSyncSync PortSyncSync
A A
SiteSyncSync (per SiteSync entity)
RcvdPSSync, revdPSSyncPtr, txPSSyncPtr
PortSyncSync PortSyncSync
A
ClockTimeReceiverSync PortSyncSyncSend
(per ClockTimeReceiver entity) (per PortSync entity)
clockTimeReceiverTime, syncReceiptTime, revdPSSync, revdPSSyncPtr, revdTimestamp,
syncReceiptLocalTime, gmTimeBaselndicator, txMDSyncPtr, txFollowUpPtr, syncReceiptTimeoutTime,
lastGmPhaseChange, lastGmFrequencyChange, portOper, ptpPortEnabled, lastRcvdPortNum,
revdPSSync, revdLocalClockTick lastPreciseOriginTimestamp,
lastFollowUpCorrectionField, lastRateRatio,
lastUpstreamTxTime, lastSyncSentTime
syncReceiptTime

MDSyncSend

To MD Entity

Notes:
a) selectedState for each port and gmPresent are set by Port State Selection state machine

(see 10.3.12)
b) currentTime is a global variable that is always equal to the current time relative to the local

oscillator

c) application interfaces to higher layers are not shown

d) the ClockTimeTransmitterSyncReceive, ClockTimeTransmitterSyncSend, and
ClockTimeTransmitterSyncOffset state machines are optional for PTP Instances that are not
grandmaster-capable.

Figure 10-2—Time-synchronization state machines—overview and interrelationships
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Change the last paragraph and the lettered list in 10.2.1 (as amended by IEEE Std 802.148dr-2024) as
follows:

The media-independent layer state machines in Figure 10-2 are as follows:

a)  ClockTimeTransmitterSyncReceive (one instance  per PTP  Instance): receives
ClockSourceTime.invoke functions from the ClockSource entity and notifications of LocalClock
entity ticks (see 10.2.4.18), updates timeTransmitterTime, and provides timeTransmitterTime to
ClockFimeFransmitterSyncOffset and ClockTimeTransmitterSyncSend state machines.

b) ClockFimeTransmitterSyncOffset (one instance per PTP Instance): receives syncReceiptTime from
the ClockTimeReceiver entity and timeTransmitterTime from the
ClockTimeTransmitterSyncReceive state machine, computes phase offset and frequency offset
between timeTransmitterTime and syncReceiptTime if the PTP Instance is not the Grandmaster PTP
Instance, and provides the frequency and phase offsets to the ClockTimeTransmitterSyncSend state
machine.

¢) ClockTimeTransmitterSyncSend (one instance per PTP Instance): receives timeTransmitterTime
from the ClockTimeTransmitterSyncReceive state machine, receives phase and frequency offset
between timeTransmitterTime and syncReceiptTime from the ClockTimeTransmitterSyncOffset
state machine, and provides timeTransmitterTime (i.e., synchronized time) and the phase and
frequency offset to the SiteSync entity using a PortSyncSync structure.

d) PortSyncSyncReceive (one instance per PTP Instance, per PTP Port): receives time-synchronization
information from the MD entity of the corresponding PTP Port, computes accumulated rateRatio,
computes syncReceiptTimeoutTime, and sends the information to the SiteSync entity.

e) SiteSyncSync (one instance per PTP Instance): receives time-synchronization information,
accumulated rateRatio, and syncReceiptTimeoutTime from the PortSync entity of the current
timeReceiver port or from the ClockTimeTransmitter entity; and sends the information to the
PortSync entities of all the ports and to the ClockTimeReceiver entity.

f)  PortSyncSyncSend (one instance per PTP Instance, per PTP Port): receives time-synchronization
information from the SiteSync entity, requests that the MD entity of the corresponding PTP Port
send a time-synchronization event message, receives the syncEventEgressTimestamp for this event
message from the MD entity, uses the most recent time-synchronization information received from
the SiteSync entity and the timestamp to compute time-synchronization information that will be sent
by the MD entity in a general message (e.g., for full-duplex IEEE 802.3 media) or a subsequent
event message (e.g., for IEEE 802.11 media), and sends this latter information to the MD entity.

g) ClockTimeReceiverSync (one instance per PTP Instance): receives time-synchronization
information from the SiteSync entity; computes EclockTimeReceiverTime and syncReceiptTime;
sets syncReceiptLocalTime, GmTimeBaselndicator, lastGmPhaseChange, and lastGmFreqChange;
sends €clockTimeReceiverTime to the ClockTimeTransmitter entity; and provides information to
the ClockTarget entity (via the ClockTargetPhaseDiscontinuity interface; see 9.6) to enable that
entity to determine if a phase or frequency discontinuity has occurred.

10.2.2 Data structures communicated between state machines
10.2.2.1 MDSyncSend

10.2.2.1.2 domainNumber (Ulnteger8)

Change 10.2.2.1.2 as follows:

This parameter is the demainmamberdomainNumber of the gPTP domain in which this structure is sent.
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NOTE—The demainnumberdomainNumber member is not essential because the state machines that send and receive
this structure are per domain, and each state machine implicitly knows the number of the domain in which it operates.

10.2.2.1.7 upstreamTxTime (UScaledNs)
Change 10.2.2.1.7 (as amended by IEEE Std 802.14Sdr-2024) as follows:

The upstreamTxTime is given by the following equation:

ictranm Ty Time — cuneBuvantlnoreceTimactamn meanLinkDelay
lJOLl CaArnrrATITae DJ FSAYD Bl \/llllllsl COST llllk/DI,MllllJ N N
neighborRateRatio
. . meanLinkDela
upstreamTxTime = syncEventIlngressTimestamp — mean’inxJjelay
nrrPdelay

where

syncEventIngressTimestamp corresponds to the receipt of the time-synchronization information at the
timeReceiver port of this PTP Instance

meanLinkDelay is defined in 10.2.5.8
neighberRateRatienrrPdelay is defined in +0-2-5-711.2.13.13
upstreamTxTime is the value of the upstreamTxTime member of the most recently

received PortSyncSync structure from the PortSync entity of this PTP
Port (see 10.2.2.3.9)

10.2.2.2 MDSyncReceive

10.2.2.2.2 domainNumber (Ulnteger8)

Change 10.2.2.2.2 as follows:

This parameter is the demain-namberdomainNumber of the gPTP domain in which this structure is sent.

NOTE—The demainnumberdomainNumber member is not essential because the state machines that send and receive
this structure are per domain, and each state machine implicitly knows the number of the domain in which it operates.

10.2.2.2.7 upstreamTxTime (UScaledNs)
Change 10.2.2.2.7 (as amended by IEEE Std 802.1A85dr-2024) as follows:

The upstreamTxTime is given by the following equation:

meanLinkDelay
neighborRateRatio|

upstreamTxTime = syncEventIngressTimestamp — meanLinkDelay

nrrPdelay
where
syncEventIngressTimestamp corresponds to the receipt of the time-synchronization information at the
timeReceiver port of this PTP Instance (i.e., at this PTP Port)
meanLinkDelay is defined in 10.2.5.8

neighberRateRatienrrPdelay is defined in +6:2-5-711.2.13.13
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NOTE—Media-dependent modifications for increased accuracy might be needed.

10.2.2.3 PortSyncSync

10.2.2.3.2 domainNumber (Ulnteger8)

Change 10.2.2.3.2 as follows:

This parameter is the demainnamberdomainNumber of the gPTP domain in which this structure is sent.

NOTE—The domainnumberdomainNumber member is not essential because the state machines that send and receive
this structure are per domain, and each state machine implicitly knows the number of the domain in which it operates.

10.2.3 Overview of global variables used by time synchronization state machines
Change 10.2.3 (as amended by IEEE Std 802.1A8dr-2024) as follows:

Subclauses 10.2.4 and 10.2.5 define global variables used by time synchronization state machines whose
scopes are as follows:

Per PTP Instance (i.e., per domain)

Per PTP Instance, per PTP Port

Instance used by the Common Mean Link Delay Service (CMLDS) (see 11.2.17) (i.e., variable is
common across all EnkPertsLink Ports)

Instance used by CMLDS, per EinkPeortLink Port

Table 10-1 summarizes the scope of each global variable of 10.2.4 and 10.2.5.

Table 10-1—Summary of scope of global variables used by time synchronization state
machines (see 10.2.4 and 10.2.5)

by CMLDS
y
Variable name Subf)lfause PTP flfsrtance PTP I}:fsl;ance, (ii-se -é(rl?ll;ilaol:lle Ig;tacrlf\fli‘l;)s;?
definition per ((ll(.)i;;ain) per PTP Port across all piim
Link Ports)
BEGIN 10.2.4.1 Yes No Yes No
clockTimeTransmitterSynclnterval | 10.2.4.2 Yes No No No
clockTimeReceiverTime 10.2.4.3 Yes No No No
syncReceiptTime 10.2.4.4 Yes No No No
syncReceiptLocal Time 10.2.4.5 Yes No No No
clockSourceFreqOffset 10.2.4.6 Yes No No No
clockSourcePhaseOffset 10.2.4.7 Yes No No No
clockSourceTimeBaselndicator 10.2.4.8 Yes No No No
clockSourceTimeBaselndicatorOld | 10.2.4.9 Yes No No No
clockSourceLastGmPhaseChange | 10.2.4.10 Yes No No No
clockSourceLastGmFreqChange 10.2.4.11 Yes No No No
currentTime 10.2.4.12 Yes No No No
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Table 10-1—Summary of scope of global variables used by time synchronization state
machines (see 10.2.4 and 10.2.5) (continued)

llll)stz;jnl\c/[eLusgd
y
Variable name Subf)lfm‘se PTP f::tance PTP II;lesl;ance, (ii.se .é(:,r?ll:laot;le Is;tél;[e]“l]l)sgl
definition per ((il(.::;;ain) per PTP Port across all pfinbmﬂ
Link Ports)
gmPresent 10.2.4.13 Yes No No No
gmRateRatio 10.2.4.14 Yes No No No
gmTimeBaselndicator 10.2.4.15 Yes No No No
lastGmPhaseChange 10.2.4.16 Yes No No No
lastGmFreqChange 10.2.4.17 Yes No No No
localClockTickInterval 10.2.4.18 Yes No No No
localTime 10.2.4.19 Yes No No No
selectedState 10.2.4.20 Yes No No No
timeTransmitterTime 10.2.4.21 Yes No No No
thisClock 10.2.4.22 Yes No Yes No
parentLogSynclInterval 10.2.4.23 Yes No No No
instanceEnable 10.2.4.24 Yes No No No
syncReceiptTimeoutTime 10.2.4.25 Yes No No No
asCapable 10.2.5.1 No Yes No No
asymmetryMeasurementMode 10.2.5.2 No Yes! No Yes
syncReceiptTimeoutTimelnterval 10.2.5.3 No Yes No No
currentLogSyncInterval 10.2.5.4 No Yes No No
initialLogSynclInterval 10.2.5.5 No Yes No No
synclnterval 10.2.5.6 No Yes No No
neighborRateRatio 10.2.5.7 No Yes* No YesNo
meanLinkDelay 10.2.5.8 No Yes* No Yes
delayAsymmetry 10.2.5.9 No Yest No Yes
computeNeighborRateRatio 10.2.5.10 No Yes* No Yes
computeMeanLinkDelay 10.2.5.11 No Yes* No Yes
portOper2 10.2.5.12 No Yes No Yes
ptpPortEnabled 10.2.5.13 No Yes No No
thisPort 10.2.5.14 No Yes No Yes
syncLocked 10.2.5.15 No Yes No No
neighborGptpCapable 10.2.5.16 No Yes No No
syncSlowdown 10.2.5.17 No Yes No No
oldSynclnterval 10.2.5.18 No Yes No No
gPtpCapableMessageSlowdown 10.2.5.19 No Yes No No
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Table 10-1—Summary of scope of global variables used by time synchronization state
machines (see 10.2.4 and 10.2.5) (continued)

Instance used
Subclause Per Per (?Z Cvl:t/[rlfzje Instance used
. PTP Instance . by CMLDS,
Variable name of (e PTP Instance, is common or LinlP
definition per d(;r;;ain) per PTP Port across all P Link Port
LinkP
Link Ports)

gPtpCapableMessagelnterval 10.2.5.20 No Yes No No
0ldGptpCapableMessagelnterval 10.2.5.21 No Yes No No
currentLogGptpCapableMessageln | 10.2.5.22 No Yes No No
terval
initialLogGptpCapableMessagelnt | 10.2.5.23 No Yes No No
erval
syncGrandmasterldentity 10.2.4.26 Yes No No No
syncStepsRemoved 10.2.4.27 Yes No No No
driftTracking TIvSupport 10.2.4.28 Yes No No No
rcvdPSSyncCSS 10.2.4.29 Yes No No No
rcvdLocalClockTickCSS 10.2.4.30 Yes No No No
rateRatioDrift 10.2.4.31 Yes No No No

1

2 There is one instance of this variable per physical port
associated with the physical port.

10.2.4 Per PTP Instance global variables
Change 10.2.4.20 as follows:

10.2.4.20 selectedState: An Enumeration2 array of length numberPorts+1 (see 8.6.2.8). selectedState[j] is
set equal to the PTP Port State (see Table 10-2) of the PTP Port whose portNumberList index is j.

Insert 10.2.4.26, 10.2.4.27, 10.2.4.28, 10.2.4.29, 10.2.4.30, and 10.2.4.31 after 10.2.4.25 as follows:

10.2.4.26 syncGrandmasterIdentity: The clockldentity carried in the syncGrandmassterldentity field of
the Drift Tracking TLV carried by the most recently received Sync message (twoStep flag FALSE) or
Follow_Up message (twoStep flag TRUE). If the received Sync or Follow Up message does not carry a
Drift Tracking TLV, syncGrandmasterldentity is set to the null value OXFFFF FFFF FFFF FFFF (see the
section “Unassigned and NULL EUI values” of the IEEE Registration Authority tutorial “Guidelines for
Use of Extended Unique Identifier (EUI), Organizationally Unique Identifier (OUI), and Company ID
(CID)” [B5a]). The data type for syncGrandmasterldentity is ClockIdentity.

10.2.4.27 syncStepsRemoved: The value of the syncStepsRemoved field of the Drift Tracking TLV carried
by the most recently received Sync message (twoStep flag FALSE) or Follow Up message (twoStep flag
TRUE). If the received Sync or Follow Up message does not carry a Drift Tracking TLV,
syncstepsRemoved is set to OXFFFF. The data type for syncStepsRemoved is Ulnteger16.

10.2.4.28 driftTrackingTlvSupport: An indicator of whether the PTP Instance supports the Drift Tracking
TLV and the feature is enabled. The value is TRUE if the Drift Tracking TLV is supported and the managed
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object driftTrackingTIvSupportEnabled (see 14.7b) is TRUE. The value is FALSE if the Drift Tracking
TLV is not supported, or if the TLV is supported and the managed object driftTrackingTlvSupportEnabled is
FALSE. The data type for driftTrackingTlvSupport is Boolean.

NOTE—The Drift Tracking TLV is transported only on full-duplex, point-to-point links as specified in Clause 11. Even
if driftTrackingTlvSupport is TRUE, the Drift Tracking TLV is not transported on links other than full-duplex,
point-to-point links, and is not received by the PTP Ports at the other end of these links.

10.2.4.29 rcvdPSSyncCSS: A Boolean variable that is set to TRUE when a PortSyncSync structure is
received from the SiteSyncSync state machine of the SiteSync entity by the ClockTimeReceiverSync state
machine. This variable is reset by the ClockTimeReceiverSync state machine.

10.2.4.30 rcvdLocalClockTickCSS: A Boolean variable that is set to TRUE when the LocalClock entity
updates its time. This variable is reset by the ClockTimeReceiverSync state machine.

10.2.4.31 rateRatioDrift: The value of the rateRatioDrift field of the Drift Tracking TLV carried by the
most recently received Sync message (twoStep flag FALSE) or Follow_Up message (twoStep flag TRUE).
If the received Sync or Follow_Up message does not carry a Drift Tracking TLV, rateRatioDrift is set to
OxFFFFFFFF. The data type for rateRatioDrift is Integer32.

10.2.5 Per-port global variables
Change 10.2.5.2 as follows:

10.2.5.2 asymmetryMeasurementMode: A Boolean that contains the value of the managed object
asymmetryMeasurementMode (see 14.8.45). For full-duplex IEEE 802.3 media, the value is TRUE if an
asymmetry measurement is being performed for the link attached to this port and FALSE otherwise. For all
other media, the value is FALSE. There is one instance of this variable for all the domains, i.e., all the PTP

Instances (per port), and also one instance of this variable for domain 0 if domain 0 is implemented. The
variable is accessible by all the domains.

Change 10.2.5.7 through 10.2.5.11 as follows:

10.2.5.7 neighborRateRatio: The measured ratio of the frequency of the LocalClock entity of the
time-aware system at the other end of the link attached to this port, to the frequency of the LocalClock entity
of this time-aware system. The data type for neighborRateRatio is Float64. There is one instance of this
variable for all-the-demainscach domain, i.e., al-thecach PTP Instances (per port).-Fhe-variableis-aceessible

by-all-the-demains:

10.2.5.8 meanLinkDelay: The measured mean propagation delay (see 8.3) on the link attached to this port,
relative to the LocalClock entity of the time-aware system at the other end of the link (i.e., expressed in the
time base of the time-aware system at the other end of the link). The data type for meanLinkDelay is
UScaledNs. There is one instance of this variable for all the domains, i.e., all the PTP Instances (per port),

and also one instance of this variable for domain 0 if domain 0 is implemented. The variable is accessible by
all the domains.

NOTE—The variable meanLinkDelay was named neighborPropDelay in the 2011 edition of this standard.
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10.2.5.9 delayAsymmetry: The asymmetry in the propagation delay on the link attached to this port. If
propagation delay asymmetry is not modeled, then delayAsymmetry is zero. The data type for
delayAsymmetry is ScaledNs. There is one instance of this variable for CMLDS (see 11.2.17), and there is

also one instance of this variable for each domain—that—uses—the—instanee-speetfie—peer-to-peer—delay
meehanism. The instance of this variable for CMLDS is relative to the local clock. The instance of this

variable for eacha domain that-uses—the—instanee-speeifiepeer-to-peer—delaymeehanism-is relative to the
grandmasergrandmaster time base_for that domain. The instance of delayAsymmetry for CMLDS is used
where needed in all computations done by the CMLDS, and also by computations using the
syncEgressTimestamp field of the Drift Tracking TLV (see 11.4.4.2.3) if CMLDS is present. The instance

of delayAsymmetry for a domain is used where needed in all computations done for that domain, and also
by computations using the Drift Tracking TLV if CMLDS is not present.

10.2.5.10 computeNelghborRateRatlo A—Bee%ema—se%byﬂae—hnﬂ@elaﬂﬂewal%ettmg—stateﬂmehme—ésee

dem—ams—A Boolean set bV the LlnkDelavlntervalsettmg state machme (see ll 2.21), that indicates whether

nrrPdelay is computed for this port. There is one instance of this variable for each domain, i.e., each PTP
Instance (per port), and one instance of this variable for CMLDS. If the instance of this variable for a domain

is TRUE, nrrPdelay for that domain is computed.

10.2.5.11 computeMeanLinkDelay: A Boolean, set by the LinkDelayIntervalSetting state machine
(see 11.2.21), that indicates whether meanLinkDelay is to be computed by this port. There is one instance of
this variable for all the domains, i.e., all the PTP Instances (per port). and also one instance of this variable
for domain 0 if domain 0 is implemented. The variable is accessible by all the domains.

Change 10.2.5.13 as follows:

10.2.5.13 ptpPortEnabled: A Boolean that is administratively set to TRUE if time-synchronization is to be
enabled on this PTP Port.

NOTE 1—1t is expected that the value of ptpPortEnabled wil-beis set via the management interface (see 14.8.4). A
physical port PFPPert can be enabled for data transport but not for synchronization transport.

NOTE 2—The variable ptpPortEnabled was named pttPortEnabled in the 2011 edition of this standard. Only the name
of this variable has changed; the definition and function of this variable are the same as in the 2011 edition. The name
change is reflected in many state machines.

10.2.8 PortSyncSyncReceive state machine
10.2.8.1 State machine variables

Insert 10.2.8.1.5 after 10.2.8.1.4 as follows:

10.2.8.1.5 TEMP: A temporary variable used to reduce clutter in the state diagram (see Figure 10-4). The
data type for TEMP is Integer16.
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10.2.9 ClockTimeTransmitterSyncSend state machine
10.2.9.2 State machine functions
10.2.9.2.1 setPSSyncCMSS (gmRateRatio):

Insert two new NOTES in 10.2.9.2.1 after list item c) 2) as follows and renumber existing NOTE 1 and
NOTE 2 to be NOTE 3 and NOTE 4, respectively:

NOTE 1—Both localTime (10.2.4.19) and timeTransmitterTime (10.2.4.21) are updated by the
ClockTimeTransmitterSyncReceive state machine (10.2.11). The updates occur both when sourceTime (9.2.2.2) is
received from the ClockSource (9.2) - indicated by the variable rcvdClockSourcReq (10.2.11.1.1) being TRUE—and
when the LocalClock entity (10.1.2.1) itself updates by one tick—indicated by the variable rcvdLocalClockTickCMSR
(10.2.11.1.3) being TRUE. timeTransmitterTime is updated by updateTimeTransmitterTime() (see 10.2.11.2.2).
localTime is updated by setting it equal to currentTime (Figure 10-7). The result is that localTime is equal to the value of
currentTime when timeTransmitterTime was most recently updated. localTime, currentTime, and timeTransmitterTime
are per PTP Instance global variables. When they are updated, their values are known to all state machines.

NOTE 2—1t is possible that currentTime (10.2.4.19) and localTime (10.2.4.19) are not equal, despite the statement
localTime = currentTime in the RECEIVE_SOURCE_TIME state of the ClockTimeTransmitterSyncReceive state
machine (10.2.11). For example, if the ClockTimeTransmitterSyncReceive state machine is implemented as a different
module than the ClockTimeTransmitterSyncSend state machine (10.2.9), with timeTransmitterTime (10.2.4.21) and
localTime being sent from the ClockTimeTransmitterSyncReceive state machine to the ClockTimeTransmitterSyncSend
state machine, then currentTime and localTime will not be equal. In this case, currentTime in c) 2) is the value of the
LocalClock entity (10.1.2.1) when the ClockTimeTransmitterSyncSend state machine receives timeTransmitterTime and
localTime from the ClockTimeTransmitterSyncReceive state machine.

Change list item m) of 10.2.9.2.1 as follows:

m) domainNumber is set equal to the demainnamberdomainNumber of this gPTP domain.
10.2.9.3 State diagram
Change the first paragraph of 10.2.9.3 (as amended by IEEE Std 802.14S5dr-2024) as follows:

The ClockTimeTransmitterSyncSend state machine shall implement the function specified by the state
diagram in Figure 10-5, the local variables specified in 10.2.9.1, the functions specified in 10.2.9.2, the
structure specified in 10.2.2.3, and the relevant global variables and functions specified in 10.2.4 through
10.2.6. The state machine receives timeTransmitterTime and clockSourceTimeBaselndicator from the
ClockTimeTransmitterSyncReceive state machine, and phase and frequency offset between
timeTransmitterTime and syncReceiptTime from the ClockTimeTFransmitterSyncOffset state machine. It
provides timeTransmitterTime (i.e., synchronized time) and the phase and frequency offset to the SiteSync
entity via a PortSyncSync structure.

Change the title of 10.2.10 as follows:

10.2.10 ClockFimeTFransmitterSyncOffset state machine

10.2.10.3 State diagram

Change the text of 10.2.10.3 (as amended by IEEE Std 802.1A8dr-2024) as follows:

The ClockFimeTransmitterSyncOffset state machine shall implement the function specified by the state
diagram in Figure 10-6, the local variable specified in 10.2.10.1, the function specified in 10.2.10.2, and the

relevant global variables and functions specified in 10.2.4 through 10.2.6. The state machine receives
syncReceiptTime from the ClockTimeReceiverSync state machine and timeTransmitterTime from the
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ClockTimeTransmitterSyncReceive  state machine. It computes clockSourcePhaseOffset and
clockSourceFrequency offset if this PTP Instance is not currently the Grandmaster PTP Instance, i.e., if
selectedState[0] is equal to PassivePort.

The ClockTimeFransmitterSyncOffset state machine is optional for PTP Instances that are not grandmaster-
capable (see 8.6.2.1, 10.1.3, and 10.2.1). This state machine may be present in a PTP Instance that is not
grandmaster-capable; however, any information supplied by it, via the ClockTimeTransmitterSyncSend
state machine, to the SiteSyncSync state machine is not used by the SiteSyncSync state machine if the PTP
Instance is not grandmaster-capable.

Replace Figure 10-6 (as amended by IEEE Std 802.1ASdr-2024) with the following figure:

BEGIN || linstanceEnable

INITIALIZING

rcvdSyncReceiptTime = FALSE;

rcvdSyncReceiptTime

; 4

SEND_SYNC_INDICATION

rcvdSyncReceiptTime = FALSE;
if (selectedState[0] == PassivePort)
{

clockSourcePhaseOffset = (timeTransmitterTime.seconds — syncReceiptTime.seconds)*(10%)*(2'¢) +
(timeTransmitterTime.fractionalNanoseconds — SyncReceiptTime.fractionalNanoseconds);
clockSourceFreqOffset = computeClockSourceFreqOffset();

else if (clockSourceTimeBaselndicator != clockSource TimeBaselndicatorOld)
clockSourcePhaseOffset = clockSourceLastGmPhaseChange;

clockSourceFreqOffset = clockSourceLastGmFreqChange;

}

rcvdSyncReceiptTime

NOTE—This figure differs from the 2020 edition of this standard, with Corrigendum 1 and IEEE Std 802.1ASdr-2024
applied, in that the statement:
clockSourcePhaseOffset = timeTransmitterTime.seconds — syncReceiptTime;
in the SEND_SYNC_INDICATION state is replaced by:
clockSourcePhaseOffset = (timeTransmitter Time.seconds — syncReceiptTime.seconds)*(10%)*(216) +
(timeTransmitterTime.fractionalNanoseconds — SyncReceiptTime.fractionalNanoseconds);

Figure 10-6—ClockTFimeTransmitterSyncOffset state machine
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10.2.12 PortSyncSyncSend state machine
10.2.12.2 State machine functions
10.2.12.2.1 setMDSync():
Change list item j) in 10.2.12.2.1 as follows:
j)  domainNumber is set equal to the demainnumberdomainNumber of this gPTP domain (see 8.1).
10.2.13 ClockTimeReceiverSync state machine
Change 10.2.13.1 and its subclauses as follows:

10.2.13.1 State machine variables

The following variables areis used in the state diagram in Figure 10-9 (in 10.2.13.3):

10.2.13.1.1 $0-243343-rcvdPSSyncPtrCSS: A pointer to the received PortSyncSync structure.
10.2.13.3 State diagram
Change the text 0of 10.2.13.3 (as amended by IEEE Std 802.1AS8dr-2024) as follows:

The ClockTimeReceiverSync state machine shall implement the function specified by the state diagram in
Figure 10-9, the local variables specified in 10.2.13.1, the functions specified in 10.2.13.2, and the relevant
global variables and functions specified in 10.2.4 through 10.2.6. The state machine receives a
PortSyncSync structure from the SiteSyncSync state machine. It computes syncReceiptTime and
clockTimeReceiverTime, and sets syncReceiptLocalTime (i.e., the time relative to the LocalClock entity
corresponding to syncReceiptTime), GmTimeBaselndicator, lastGmPhaseChange, and lastGmFreqChange.
It provides clockTimeReceiverTime to the ClockFimeTransmitterSyncOffset state machine, and provides
information to the ClockTarget entity (via the ClockTargetPhaseDiscontinuity interface; see 9.6) to enable
that entity to determine if a phase or frequency discontinuity has occurred.

The per-PTP Port global variables used in the ClockTimeReceiverSync state machine are determined based
on rcvdPSSyncPtrCSS->localPortNumber, as follows:

a)  IfrcvdPSSyncPtrCSS->localPortNumber > 0, the per-PTP Port global variables of PTP Port number
rcvdPSSyncPtrCSS->localPortNumber are used.

b)  If rcvdPSSyncPtrCSS->localPortNumber == 0, the values of the used per-PTP Port global variables
are fixed as follows:

1) meanLinkDelay = 0
2) delayAsymmetry =0
3) neighberRateRationrrPdelay = 1.0
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Replace Figure 10-9 (as amended by IEEE Std 802.1ASdr-2024) with the following figure:

BEGIN || linstanceEnable

INITIALIZING

rcvdPSSyncCSS = FALSE;

rcvdPSSyncCSS ||
rcvdLocalClockTickCSS

SEND_SYNC_INDICATION

if (rcvdPSSyncCSS)

syncReceiptTime = rcvdPSSyncPtrCSS->preciseOriginTimestamp + rcvdPSSyncPtrCSS->followUpCorrectionField +
meanLinkDelay*(rcvdPSSyncPtrCSS->rateRatio/nrrPdelay) + delayAsymmetry;

syncReceiptLocalTime = rcvdPSSyncPtrCSS->upstreamTxTime + meanLinkDelay/nrrPdelay +
delayAsymmetry/rcvdPSSyncPtrCSS->rateRatio;

gmTimeBaselndicator = rcvdPSSyncPtrCSS->gmTimeBaselndicator;

lastGmPhaseChange = rcvdPSSyncPtrCSS->lastGmPhaseChange;

lastGmFreqChange = rcvdPSSyncPtrCSS->lastGmFreqChange;

invokeApplicationInterfaceFunction (ClockTargetPhaseDiscontinuity.result);

}

if (rcvdLocalClockTickCSS)
updateTimeReceiverTime();

rcvdPSSyncCSS = rcvdLocalClockTickCSS = FALSE;

rcvdPSSyncCSS || revdLocalClockTickCSS

NOTE—This figure differs from the 2020 edition of this standard, with Corrigendum 1 and IEEE Std 802.1ASdr-2024
applied, in that the variable neighborRateRatio is replaced by nrrPdelay in the first two statements of the
SEND SYNC_INDICATION block.

Figure 10-9—ClockTimeReceiverSync state machine

10.3 Best timeTransmitter clock selection, external port configuration, and
announce interval setting state machines

10.3.1 Best timeTransmitter clock selection and external port configuration overview
10.3.1.3 External port configuration overview
Change 10.3.1.3 as follows:

In external port configuration (i.e., method b) of 10.3.1.1), an external entity determines the synchronization
spanning tree and sets the PTP Port states accordingly. The method used by the external entity to determine
the synchronization spanning tree is outside the scope of this standard. However, as with the BTCA,
Announce messages are used to transport information on the time-synchronization spanning tree and
Grandmaster PTP Instance time properties information from one PTP Instance to the next in the tree. The
external  entity sets the state of a PTP Port by setting the value of
externalPortConfigurationPortDS.desiredState to the desired state.

In the case of external port configuration, the time-synchronization spanning tree and the desired PTP Port
states are controlled by an external entity, but the Grandmaster PTP Instance might change. If the
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