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Abstract: This amendment to IEEE Std 802.1AS™-2020 replaces terminology with alternative
terminology identified by IEEE Std 1588g™-2022. All changes made in figures are only to replace
terminology.
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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 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 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 this standard, 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 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 version published by IEEE is the approved IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board
Operations Manual 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, nor be relied upon as, a formal position of IEEE. 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).

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 in revisions to an IEEE standard
is welcome to join the relevant IEEE working group. You can indicate interest in a working group using the
Interests tab in the Manage Profile & Interests area of the [EEE SA myProject system.! 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
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.

I Available at: https://development.standards.ieee.org/myproject-web/public/view.html#landing.
2 Available at: https://standards.ieee.org/content/ieee-standards/en/about/contact/index.html.
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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
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

3 Available at: https://ieeexplore.ieee.org/browse/standards/collection/ieee.

4 Available at: https://standards.ieee.org/standard/index.html.
3 Available at: https:/standards.ieee.org/about/sasb/patcom/materials.html.
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filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE SA Website at https://standards.ieee.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, and interference
protection practices and all applicable laws and regulations.
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Introduction

This introduction is not part of IEEE Std 802.1ASdr-2024, IEEE Standard for Local and Metropolitan Area
Networks—Timing and Synchronization for Time-Sensitive Applications—Amendment 1: Inclusive Terminology.

The first edition of IEEE Std 802.1AS was published in 2011. A first corrigendum, IEEE Std
802.1AS-2011/Cor1-2013, provided technical and editorial corrections. A second corrigendum, IEEE Std
802.1AS-2011/Cor2-2015 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 IEEE 802.11 transport.
Backward compatibility with IEEE Std 802.1AS-2011 was maintained. A corrigendum, IEEE Std
802.1AS-2020/Cor1-2021, provides technical and editorial corrections.

This amendment to IEEE Std 802.1AS-2020 replaces terminology with alternative terminology identified by
IEEE Std 1588g-2022, IEEE Standard for a Precision Clock Synchronization Protocol for Networked
Measurement and Control Systems—Amendment 2: Master-Slave Optional Alternative Terminology. All
changes made in figures are only to replace terminology.
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IEEE Standard for
Local and Metropolitan Area Networks—

Timing and Synchronization for
Time-Sensitive Applications

Amendment 1: Inclusive Terminology

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

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 strikethrough (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 802.1ASdr-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 1: Inclusive Terminology

4. Acronyms and abbreviations
Change the entries for “BMC” and “BMCA” in Clause 4 as follows:
BMEBTC best mastertime Transmitter clock

BMEABTCA  best mastertimeTransmitter clock algorithm
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IEEE Std 802.1ASdr-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 1: Inclusive Terminology

5. Conformance

5.4 PTP Instance requirements and options
5.4.1 Summary of requirements

Change items e) and f) in the lettered list in 5.1.4 (as amended by IEEE Std 802.145-2020/Cor 1-2021) as
follows:

e) Implement the ClockStaveTimeReceiverSync state machine (10.2.13).
f)  Support the following best mastertime Transmitter clock algorithm (BMEABTCA) requirements:

1) Implement the BMEABTCA (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).

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

3) Implement the PortAnnounceReceive state machine (10.3.11).
4) Implement the PortAnnouncelnformation state machine (10.3.12).
5) Implement the PortStateSelection state machine (10.3.13).

6) Have the BMEABTCA as the default mode of operation, with externalPortConfiguration
FALSE, on domain 0.

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

5.4.2 PTP Instance options

Change items b), c), and ) in the lettered list in 5.4.2 as follows:

b) Support the following media-independent mastertimeTransmitter capability on at least one PTP
Port:

1) Implement the PortSyncSyncSend state machine (10.2.12).
2) Implement the PortAnnounceTransmit state machine (10.3.16).
3) Implement the AnnouncelntervalSetting state machine (10.3.17).

4) For transmit of the Announce message, support the message requirements as specified in 10.5,
10.6, and 10.7.

¢)  Support the following for Grandmaster PTP Instance capability:
1)  Support the media-independent mastertimeTransmitter 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 SleelMasterSyneSendClockTimeTransmitterSyncSend state machine (10.2.9).

4) Implement the CloekMasterSyneOffsetClockTimeTransmitterSyncOffset state machine
(10.2.10).

5) Implement the SloelMasterReeeiveClockTimeTransmitterReceive state machine (10.2.11).

1) Implement both BMEABTCA 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.
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IEEE Std 802.1ASdr-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 1: Inclusive Terminology

5.4.3 PTP Relay Instance requirements

Change item c) in the lettered list in 5.4.3 as follows:

¢) Support the media-independent srastertime Transmitter capability specified in item b) of 5.4.2.

5.6 MAC-specific timing and synchronization methods for IEEE Std 802.11-2016
Change item b) in the lettered list in 5.6 as follows:

b)  Support at least one of
1) the media-dependent mastertimeTransmitter state machines (12.5.1), or
2) the media-dependent stavetimeReceiver state machine (12.5.2).
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IEEE Std 802.1ASdr-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 1: Inclusive Terminology

7. Time-synchronization model for a packet network

7.2 Architecture of a time-aware network
7.2.2 Time-aware network consisting of a single gPTP domain
Change the second paragraph and related footnote in 7.2.2 as follows:

Any PTP Instance with clock sourcing capabilities can be a potential Grandmaster PTP Instance, and a
selection method (the best meastertimeTransmitter clock algorithm, or BMEABTCA) ensures that all of the
PTP Instances in a gPTP domain use the same Grandmaster PTP Instance.” The BMCABTCA is largely
identical to that used in IEEE Std 1588-2019, but somewhat simplified. In Figure 7-1 the BMEABTCA
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 active Grandmaster PTP Instance. As a result, now two gPTP domains exist
where there used to be one. Finally, note that when a time-aware system supports more than one domain, one
of the domains supported must be domain 0 for backward compatibility with the 2011 edition of this
standard, though domain 0 is not necessarily active in a time-aware system.

7.2.3 Time-aware network consisting of multiple gPTP domains
Change the second paragraph in 7.2.3 as follows:

As in the single-domain case, any of the network technologies of 7.2.1 can be used. The Grandmaster PTP
Instance of each domain is selected by the BMEABTCA,; in this case, a separate, independent instance of the
BMEABTCA is invoked in each domain.

7.2.4 Time-aware networks with redundant Grandmaster PTP Instances and/or redundant
paths

Change the title and text of 7.2.4.2 as follows:

7.2.4.2 Redundancy specified in this standard (BMGABTCA)
This standard provides a basic level of redundancy as follows:

— A detection component that triggers when the current Grandmaster PTP Instance stops working (i.e.,
loss of Sync messages and Announce messages for a period of time) or if the link to the
Grandmaster PTP Instance goes down (i.e., immediate loss of Sync messages and Announce
messages).

— A correction component that triggers the Best-Master-Cloek-Adgorithm-best timeTransmitter clock
algorithm (BMEABTCA) 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 all the PTP Instances listen to this new Grandmaster PTP Instance.

7 There are, however, short periods during network reconfiguration when more than one Grandmaster PTP Instance might be active
while the BMEABTCA process is taking place.
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IEEE Std 802.1ASdr-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 1: Inclusive Terminology

7.3 Time synchronization
Change the title and text of 7.3.4 as follows:

7.3.4 Grandmaster PTP Instance (best mastertimeTransmitter) selection and network
establishment

All PTP Instances participate in best mastertime Transmitter selection so that the IEEE 802.1AS protocol can
determine the synchronization spanning tree. This synchronization spanning tree can be different from the
forwarding spanning tree determined by IEEE 802.1Q™ Rapid Spanning Tree Protocol (RSTP) since the
spanning tree determined by RSTP can be suboptimal or even inadequate for synchronization or can be for a
different topology of nodes from the synchronization spanning tree.

gPTP requires that all systems in the gPTP domain be time-aware systems, i.e., the protocol does not transfer
timing over systems that are not time-aware (e.g., those that meet the requirements of IEEE Std
802.1Q-2018, but do NOT meet the requirements of the present standard). A time-aware system uses the
peer-to-peer delay mechanism on each PTP Port to determine if a non-time-aware system is at the other end
of the link or between itself and the Pdelay responder. If, on sending Pdelay Req,

a)  No response is received,
b)  Multiple responses are received, or

¢) The measured propagation delay exceeds a specified threshold, then

the protocol concludes that a non-time-aware system or end-to-end Transparent Clock (TC) (see
IEEE Std 1588-2019) is present. In this case, the link attached to the PTP Port is deemed not capable of
running gPTP, and the BMCABTCA ignores it. However, the PTP Port continues to attempt the
measurement of propagation delay using the peer-to-peer delay mechanism (for full-duplex IEEE 802.3
links), multipoint control protocol (MPCP) messages (for EPON), or IEEE 802.11 messages (for IEEE
802.11 links), and periodically checks whether the link is or is not capable of running the IEEE 802.1AS
protocol.
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IEEE Std 802.1ASdr-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 1: Inclusive Terminology

7.4 PTP Instance architecture

Replace Figure 7-8 with the following figure:
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(see Clause 9)
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Figure 7-8—PTP Instance model

Change item b) in the lettered list in 7.4 as follows:

b) A single media-independent part that consists of CleekMasterClockTimeTransmitter,
CleekSlaveClockTimeReceiver, and SiteSync logical entities, one or more PortSync entities, and a
LocalClock entity. The BMEABTCA and forwarding of time information between logical ports and
the EleekStaveClockTimeReceiver and SleekMasterClock TimeTransmitter is done by the SiteSync
entity, while the computation of PTP Port-specific delays needed for time-synchronization
correction is done by the PortSync entities.
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IEEE Std 802.1ASdr-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 1: Inclusive Terminology

7.5 Differences between gPTP (IEEE Std 802.1AS) and PTP (IEEE Std 1588-2019)

Change item c) in the lettered list in 7.5 as follows:

c) In gPTP there are only two types of PTP Instances: PTP End Instances and PTP Relay Instances,
while IEEE Std 1588-2019 has Ordinary Clocks, Boundary Clocks, end-to-end Transparent Clocks,
and P2P Transparent Clocks. A PTP End Instance corresponds to an IEEE 1588 Ordinary Clock, and
a PTP Relay Instance is a type of IEEE 1588 Boundary Clock where its operation is very tightly
defined, so much so that a PTP Relay Instance with Ethernet ports can be shown to be
mathematically equivalent to a P2P Transparent Clock in terms of how synchronization is
performed, as shown in 11.1.3. In addition, a PTP Relay Instance can operate in a mode (i.e., the
mode where the variable syncLocked is TRUE; see 10.2.5.15) where the PTP Relay Instance is
equivalent to a P2P Transparent Clock in terms of when time-synchronization messages are sent. A
time-aware system measures link delay and residence time and communicates these in a correction
field. In summary, a PTP Relay Instance conforms to the specifications for a Boundary Clock in
IEEE Std 1588-2019, but a PTP Relay Instance does not conform to the complete specifications for
a P2P Transparent Clock in IEEE Std 1588-2019 because:

1) When syncLocked is FALSE, the PTP Relay Instance sends Sync according to the
specifications for a Boundary Clock, and

2) The PTP Relay Instance invokes the BMEABTCA and has PTP Port states.
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IEEE Std 802.1ASdr-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 1: Inclusive Terminology

8. IEEE 802.1AS concepts and terminology

8.4 Messages
8.4.3 Generation of event message timestamps
Change NOTE 2 in 8.4.3 as follows:

NOTE 2—In general, the timestamps can be generated at a timestamp measurement plane that is removed from the
reference plane. Furthermore, the timestamp measurement plane, and therefore the time offset of this plane from the
reference plane, is likely to be different for inbound and outbound event messages. To meet the requirement of this
clause, the generated timestamps should be corrected for these offsets. Figure 8-2 illustrates these offsets. Based on this
model the appropriate corrections are as follows:

egressTimestamp = egressMeasuredTimestamp + egressLatency
ingressTimestamp = ingressMeasuredTimestamp — ingressLatency

where the timestamps relative to the reference plane, egressTimestamp and ingressTimestamp, are computed from the
timestamps relative to the timestamp measurement plane, egressMeasuredTimestamp and ingressMeasured Timestamp,
respectively, using their respective latencies, egressLatency and ingressLatency. Failure to make these corrections results
in a time offset between the slavetimeReceiver and mastertimeTransmitter clocks.

8.5 Ports

8.5.2 Port identity

8.5.2.3 Port number

Change the second paragraph of 8.5.2.3 as follows:

The portNumber value 0 is assigned to the interface between the SleelkMasterClockTimeTransmitter and
ClockSource entities (see 10.1 and Figure 10-1). The value OXFFFF is reserved.

8.6 PTP Instance characterization
8.6.1 PTP Instance type
Change the NOTE in 8.6.1 as follows:

NOTE—Attributes c) through i) can be considered to be associated with the CleelkMasterClock TimeTransmitter entity
of the PTP Instance.

8.6.2 PTP Instance attributes

8.6.2.1 priority1

Change the first paragraph of 8.6.2.1 as follows:

priority1 is used in the execution of the BMEABTCA (see 10.3). The value of priorityl is an integer selected
from the range 0 through 255. The ordering of priority1 in the operation of the BMEABTCA (see 10.3.4 and

10.3.5) is specified as follows. A CleekMasterClockTimeTransmitter A shall be deemed better than a
CleekMasterClockTimeTransmitter B if the value of priorityl of A is numerically less than that of B.
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Change NOTE 2 and NOTE 3 of 8.6.2.1 as follows:

NOTE 2—The BMEABTCA (see 10.3) considers priorityl before other attributes; the priorityl attribute can therefore
be used to force a desired ordering of PTP Instances for best mastertimeTransmitter selection.

NOTE 3—The settings for priorityl in Table 8-1 guarantee that a PTP Instance that is grandmaster-capable is always
preferred by the BMEABTCA over a PTP Instance that is not grandmaster-capable.

8.6.2.2 clockClass
Change the first paragraph in 8.6.2.2 as follows:

The clockClass attribute denotes the traceability of the synchronized time distributed by a
CleelkMasterClockTimeTransmitter when it is the Grandmaster PTP Instance.

Change the paragraph after list item b) in 8.6.2.2 as follows:

The ordering of clockClass in the operation of the best mastertimeTransmitter clock algorithm (see 10.3.4
and 10.3.5) is specified as follows. When comparing clockClass values, PTP Instance A shall be deemed
better than PTP Instance B if the value of the clockClass of A is lower than that of B.

8.6.2.3 clockAccuracy

Change the first paragraph in 8.6.2.3 as follows:

The clockAccuracy attribute indicates the expected time accuracy of a CleelkMasterClockTimeTransmitter.
Change the paragraph after list item b) in 8.6.2.3 as follows:

The ordering of clockAccuracy in the operation of the best mastertimeTransmitter clock algorithm (see
10.3.4 and 10.3.5) is specified as follows. When comparing clockAccuracy values, PTP Instance A shall be
deemed better than PTP Instance B if the value of the clockAccuracy of A is lower than that of B.

8.6.2.4 offsetScaledLogVariance

Change the first paragraph in 8.6.2.4 as follows:

The offsetScaledLogVariance is a scaled, offset representation of an estimate of the PTP variance. The PTP

variance characterizes the precision and frequency stability of the CleekMasterClockTimeTransmitter. The
PTP variance is the square of PTP Deviation (PTPDEV) (see B.1.3.2).

Change the paragraph after list item b) in 8.6.2.4 as follows:

The ordering of offsetScaledLogVariance in the operation of the best mastertime Transmitter clock algorithm
(see 10.3.4 and 10.3.5) is specified as follows. When comparing offsetScaledLogVariance values, PTP
Instance A shall be deemed better than PTP Instance B if the value of the offsetScaledLogVariance of A is
lower than that of B.
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8.6.2.5 priority2
Change the first paragraph in 8.6.2.5 as follows:

priority2 is used in the execution of the BMEABTCA (see 10.3). The value of priority2 shall be an integer
selected from the range 0 through 255. The ordering of priority2 in the operation of the BMEABTCA is the
same as the ordering of priorityl (see 8.6.2.1).

Change the NOTE in 8.6.2.5 as follows:

NOTE—IEEE 802.1AS performance is improved when the number of hops between the Grandmaster PTP Instance and
a stavetimeReceiver PTP End Instance is reduced. When BMEABTCA attributes are equal in a network, the preceding
recommendations for priority2 select a PTP Relay Instance in order to reduce the number of hops (rather than use
clockIdentity alone).

8.6.2.7 timeSource
Change the first paragraph in 8.6.2.7 as follows:

The timeSource is an information only attribute indicating the type of source of time used by a
CleekMasterClockTimeTransmitter. The value is not used in the selection of the Grandmaster PTP Instance.
The data type of timeSource shall be TimeSource, which is an Enumeration8. The values of TimeSource are
specified in Table 8-2. These represent categories. For example, the global positioning system (GPS) entry
includes not only the GPS system of the U.S. Department of Defense but the European Galileo system and
other present and future GNSSs.
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9. Application interfaces

9.1 Overview of the interfaces
Change the second paragraph in 9.1 as follows:

The following subclauses define one application interface between the ClockSource entity and
CleekMasterClockTimeTransmitter entity (see 10.1.2) and four application interfaces between the
ClockTarget entity and EleekSlaveClockTimeReceiver entity (see 10.1.2). The ClockSource is an entity that
can be used as an external timing source for the gPTP domain. The ClockSource entity either contains or has
access to a clock (see 3.3). The ClockTarget entity represents any application that uses information provided
by the EleekStaveClockTimeReceiver entity via any of the application interfaces.

Replace Figure 9-1 with the following figure:

ClockTargetClockGenerator.result
ClockTargetClockGenerator.invoke

ClockTargetTriggerGenerate.result
CIockTargetTriggerGenerate.invok§

ClockSource \ (ClockTa rget

. ClockTargetEventCapture.result — ™~
ClockSourceTime.invoke —— ClockTargetEventCapture.invoke ——
ClockTimeReceiverTime
[ ClockTimeTransmitter } [ ClockTimeReceiver }

ClockTargetPhaseDiscontinuity.result

Figure 9-1—Application interfaces

9.2 ClockSourceTime interface

9.2.1 General

Change 9.2.1 as follows:

This interface is used by the ClockSource entity to provide time to the CleekMasterClockTimeTransmitter

entity of a PTP Instance. The ClockSource entity invokes the ClockSourceTime.invoke function. The
function provides the time, relative to the ClockSource, at which the function was invoked.

9.3 ClockTargetEventCapture interface

9.3.1 General

Change 9.3.1 as follows:

This interface is used by the ClockTarget entity to request the synchronized time of an event that it signals to
the CleekStaveClockTimeReceiver entity of a PTP Instance. The ClockTarget entity invokes the

ClockTargetEventCapture.invoke function to signal an event to the EleekSlaveClockTimeReceiver entity.
The €loekStaveClockTimeReceiver entity invokes the ClockTargetEventCapture.result function to return

Documents

Document Sharing Hub

26
Authorized licensed use limited to: Tsinghua U“N%?S%i&ﬂt”@%?ﬂ ?EIEE?Wﬁ’M&ﬁth%%@Wé&Z:H UTC from IEEE Xplore. Restrictions apply.
Full document details: IEEE 802.1ASdr-2024


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

IEEE Std 802.1ASdr-2024
IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 1: Inclusive Terminology

the time of the event relative to the current Grandmaster Clock or, if no PTP Instance is grandmaster-
capable, the LocalClock. The ClockTargetEventCapture.result function also returns gmPresent, to indicate
to the ClockTarget whether a Grandmaster PTP Instance is present.

9.3.2 ClockTargetEventCapture.invoke parameters

9.3.2.1 domainNumber (Ulnteger8)

Change 9.3.2.1 as follows:

This parameter is the domain number of the CleekSlaveClockTimeReceiver entity that is requested to
provide the synchronized time of the signaled event.

9.3.3 ClockTargetEventCapture.result parameters
Change 9.3.3 as follows:

ClockTargetEventCapture.result {
domainNumber,
stavetimeReceiverTimeCallback,
gmPresent

}

9.3.3.1 domainNumber (Ulnteger8)
Change 9.3.3.1 as follows:

This parameter is the domain number of the EleekSlaveClockTimeReceiver entity that is providing the
synchronized time of the signaled event.

Change the title and text of 9.3.3.2 as follows:
9.3.3.2 slavetimeReceiverTimeCallback (ExtendedTimestamp)

The value of slavetimeReceiverTimeCallback 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
CleekStaveClockTimeReceiver entity are simultaneous in this abstract interface.

9.4 ClockTargetTriggerGenerate interface
9.4.1 General
Change 9.4.1 as follows:

This interface is used by the ClockTarget entity to request that the CleekSlaveClockTimeReceiver entity
send a result at a specified time relative to the Grandmaster Clock. The ClockTarget entity invokes the
ClockTargetTriggerGenerate.invoke function to indicate the synchronized time of the event. The
CleekSlaveClockTimeReceiver entity invokes the ClockTargetTriggerGenerate.result function to either
signal the event at the requested synchronized time or indicate an error condition.
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9.4.2 ClockTargetTriggerGenerate.invoke parameters

Change 9.4.2 as follows:

ClockTargetTriggerGenerate.invoke {
domainNumber,
slavetimeReceiverTimeCallback

}

9.4.2.1 domainNumber (Uinteger8)
Change 9.4.2.1 as follows:

This parameter is the domain number of the CleekSlaveClockTimeReceiver entity that is requested to signal
an event at the specified time.

Change the title and text of 9.4.2.2 as follows:

9.4.2.2 slavetimeReceiverTimeCallback (ExtendedTimestamp)

If slavetimeReceiverTimeCallback is nonzero, its value is the synchronized time the corresponding
ClockTargetTriggerGenerate.result ~ function, i.e., the trigger, is to be invoked. If
slavetimeReceiverTimeCallback is zero, any previous ClockTargetTriggerGenerate.invoke function for
which a ClockTargetTriggerGenerate.result function has not yet been issued is canceled.

9.4.3 ClockTargetTriggerGenerate.result parameters

9.4.3.1 domainNumber (Uinteger8)

Change 9.4.3.1 as follows:

This parameter is the domain number of the EleekStaveClockTimeReceiver entity that is triggering an event
at the specified time.

9.4.3.2 errorCondition (Boolean)
Change the NOTE in 9.4.3.2 as follows:

NOTE—For example, the ClockTargetTriggerGenerate.result function is invoked with errorCondition = TRUE if the
requested slavetimeReceiverTimeCallback 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
stavetimeReceiverTimeCallback to be skipped over.

9.4.4 ClockTargetTriggerGenerate interface definition
Change 9.4.4 as follows:

The invocation of the ClockTargetTriggerGenerate.invoke function causes the
CleekSlaveClockTimeReceiver entity to store the value of the slavetimeReceiverTimeCallback parameter in
an internal variable (replacing any previous value of that variable) until the synchronized time, or
LocalClock time if gmPresent is FALSE, equals the value of that variable, at which time the
ClockTargetTriggerGenerate.result function is invoked with errorCondition = FALSE. If it is not possible to
invoke the ClockTargetTriggerGenerate.result function at slavetimeReceiverTimeCallback, e.g., if
slavetimeReceiverTimeCallback is earlier than the synchronized time (or LocalClock time if gmPresent is
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FALSE) when the ClockTargetTriggerGenerate.invoke function is invoked, the
ClockTargetTriggerGenerate.result function is invoked with errorCondition = TRUE. Invocation of the
ClockTargetTriggerGenerate.invoke function with slavetimeReceiverTimeCallback = 0 (which is earlier
than any synchronized time) is used to cancel a pending request.

9.5 ClockTargetClockGenerator interface

9.5.1 General

Change 9.5.1 as follows:

This interface is used by the ClockTarget entity to request that the SleekSlaveClockTimeReceiver entity
deliver a periodic clock signal of specified period and phase. The ClockTarget entity invokes the
ClockTargetClockGenerator.invoke function to request that the EleekSlaveClockTimeReceiver entity

generate the periodic clock signal. The €leekSlaveClockTimeReceiver entity invokes the
ClockTargetClockGenerator.result function at significant instants of the desired clock signal.

9.5.2 ClockTargetClockGenerator.invoke parameters

Change 9.5.2 as follows:

ClockTargetClockGenerator.invoke {
domainNumber,
clockPeriod,
slavetimeReceiverTimeCallbackPhase

}

9.5.2.1 domainNumber (Uinteger8)
Change 9.5.2.1 as follows:

This parameter is the domain number of the CleekSlaveClockTimeReceiver entity that is requested to
deliver a periodic clock signal.

Change the title and text of 9.5.2.3 as follows:
9.5.2.3 slavetimeReceiverTimeCallbackPhase (ExtendedTimestamp)

The value of stavetimeReceiverTimeCallbackPhase describes phase of the generated clock signal by
specifying a point on the timescale in use such that ClockTargetClockGenerator.result invocations occur at
synchronized times that differ from stavetimeReceiverTimeCallbackPhase by n x clockPeriod, where 7 is an
integer.

NOTE—The value of slavetimeReceiverTimeCallbackPhase can be earlier or later than the synchronized time the
ClockTargetClockGenerator.invoke function is invoked; use of a stavetimeReceiverTimeCallbackPhase value in the
future does not imply that the initiation of the periodic clock signal is suppressed until that synchronized time.

9.5.3 ClockTargetClockGenerator.result parameters

Change 9.5.3 as follows:

ClockTargetClockGenerator.result {
domainNumber,
stavetimeReceiverTimeE€atbaekCallback
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9.5.3.1 domainNumber (Ulnteger8)

Change 9.5.3.1 as follows:

This parameter is the domain number of the SleekSlaveClockTimeReceiver entity that is delivering a
periodic clock signal.

Change the title and text of 9.5.3.2 as follows:
9.5.3.2 slavetimeReceiverTimeCallback (ExtendedTimestamp)

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

9.6 ClockTargetPhaseDiscontinuity interface
9.6.1 General
Change 9.6.1 as follows:

This interface provides discontinuity information, sent from the Grandmaster PTP Instance, to an
application within an end station. It is used by the EleekSlaveClockTimeReceiver entity to supply sufficient
information to the ClockTarget entity to enable the ClockTarget entity to determine whether a phase or
frequency  discontinuity has  occurred. The  EleekSlaveClockTimeReceiver invokes  the
ClockTargetPhaseDiscontinuity.result function in the SEND SYNC INDICATION block of the
CleekSlaveClockTimeReceiverSync state machine (see 10.2.13 and Figure 10-9). The invocation occurs
when a PortSyncSync structure is received, after the needed information has been computed by the
CleekSlaveClockTimeReceiverSync state machine.

9.6.2 ClockTargetPhaseDiscontinuity.result parameters
9.6.2.1 domainNumber (Ulnteger8)
Change 9.6.2.1 as follows:

This parameter is the domain number of the CleekSlaveClockTimeReceiver entity that is providing
discontinuity information.
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10. Media-independent layer specification

10.1 Overview
10.1.2 Model of operation
Change the first three paragraphs and the NOTE in 10.1.2 as follows:

A PTP Instance contains a best mastertimeTransmitter selection function and a synchronization function.
These functions include PTP Port-specific aspects and aspects associated with the PTP Instance as a whole.
The functions are distributed among a number of entities, which together describe the behavior of a
compliant implementation. The functions are specified by a number of state machines.

The model for the media-independent layer of a PTP Instance is shown in Figure 10-1. It includes a single
SiteSync entity, SloekMasterClockTimeTransmitter entity, and SleekSlaveClockTimeReceiver entity for
the PTP Instance as a whole, plus one PortSync for each PTP Port. The PTP Instance also includes one MD
entity for each PTP Port, which is part of the media-dependent layer. The media-dependent functions
performed by the MD entity are described in the clauses for the respective media. In addition to the entities,
Figure 10-1 shows the information that flows between the entities via the PortSyncSync, MDSyncSend, and
MDSyncReceive structures (see 10.2.2.3, 10.2.2.1, and 10.2.2.2, respectively).

The SiteSync, CSleekMasterClockTimeTransmitter, EloekSlaveClockTimeReceiver, and PortSync entities
each contain a number of cooperating state machines, which are described later in this clause (the MD entity
state  machines are  described in the respective media-dependent  clauses). The
CleekMasterClockTimeTransmitter entity receives information from an external time source, known as a
ClockSource entity (see 9.2), via an application interface, and provides the information to the SiteSync
entity. The €leekStaveClockTimeReceiver entity receives Grandmaster Clock time-synchronization and
current Grandmaster PTP Instance information from the SiteSync entity, and makes the information
available to an external application, known as a clockTarget entity (see 9.3 through 9.6), via one or more
application service interfaces. The SiteSync entity executes the portion of best mastertime Transmitter clock
selection associated with the PTP Instance as a whole, i.e., it uses the best mastertimeTransmitter
information received on each PTP Port to determine which PTP Port has received the best information, and
updates the states of all the ports (see 10.3.1.1 for a discussion of PTP Port states). It also distributes
synchronization information received on the SlavePertTimeReceiverPort to all the ports whose state is
MasterPortTimeTransmitterPort (see 10.3.1.1). The PortSync entity for a SlavePertTimeReceiverPort
receives best mastertimeTransmitter selection information from the PTP Instance at the other end of the
associated link, compares this to the current best mastertime Transmitter information that it has, and forwards
the result of the comparison to the Site Sync entity. The PortSync entity for a SlavePertTimeReceiverPort
also receives time-synchronization information from the MD entity associated with the PTP Port, and
forwards it to the SiteSync entity. The PortSync entity for a MasterPertTimeTransmitterPort sends best
mastertimeTransmitter selection and time-synchronization information to the MD entity for the PTP Port,
which in turn sends the respective messages.

NOTE—This clause does not require a one-to-one correspondence between the PortSync entities of PTP Instances
attached to the same gPTP communication path (see 3.11), i.e., more than two PTP Instances can be attached to a gPTP
communication path that uses a shared medium and meet the requirements of this clause. However, it is possible for a
media-dependent clause to have additional requirements that limit the gPTP communication paths to point-to-point links
for that medium; in this case, each link has exactly two PortSync entities, which can be considered to be in one-to-one
correspondence. One example of this is the full-duplex point-to-point media-dependent layer specified in H-Clause 11.
In addition, one or more gPTP communication paths can be logically point-to-point but traverse the same shared
medium.
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Replace Figure 10-1 with the following figure:

Application interface functions

(see Clause 9)
[} [}

ClockTarget
(see Clause 9)

ClockSource
(see Clause 9)

, \ A
CIockTimeReceiverTime(
- [CIockTimeTransmitterJ< k ClockTimeReceiver ]
C
g _ PortSyncSync PortSyncSync
c 2 ]
)
Q = .
T 3 SiteSync ] LocalClock
£ O
© 9 {
e 2 PortSyncSync I J I PortSyncSync
>
PortSync PortSync
A A
MDSyncReceive MDSyncReceive
MDSyncSend y MDSyncSend
A y
(w ) (w )
9 LLC 9 LLC
bl MS o MS
= - == -
L c 3= & o
c— [ 38 c 22
3o S < gy aa s P
o - oy v - o 2E
© — ] [ E © : © = E
© o T =< © oo O
o 2 oo o = Z S
22| Bk 2:s | &%
23 s = 5 =
(] (5]
2 — 188 — 2 — 188 —
\Z MAC = MAC
PHY PHY

Figure 10-1—Model for media-independent layer of PTP Instance

Change the last paragraph of 10.1.2 as follows:

The time-synchronization state machines are described in 10.2. The best mastertimeTransmitter clock
selection state machines are described in 10.3. The attributes and format of the Announce message are
described in 10.5 and 10.6. The timing characterization of the protocol is described in 10.7.
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10.1.3 Grandmaster-capable PTP Instance
Change NOTE 2 in 10.1.3 as follows:

NOTE 2—While a PTP Instance that is not grandmaster-capable can never be the Grandmaster PTP Instance of the
gPTP domain, such a PTP Instance contains a best mastertimeTransmitter selection function, invokes the best
mastertimeTransmitter selection algorithm, and conveys synchronization information received from the current
Grandmaster PTP Instance.

10.2 Time-synchronization state machines
10.2.1 Overview
Change the first two paragraphs of 10.2.1 as follows:

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 CleekMasterSyneReeeiveClockTimeTransmitterSyncReceive,

CleekMasterSyneOffsetClock TimeTransmitterSyncOffset, and
CleekMasterSyneSendClockTimeTransmitterSyncSend 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
CleekMasterSyneSendClockTimeTransmitterSyncSend 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 802.14S5-2020/Cor 1-2021) with the following figure:
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clockTimeReceiverTime,
rcvdClockTimeReceiverTime, selectedState[0],
clockSourcePhaseOffset, clockSourceFreqOffset

-

currentTime

gmPresent, selectedState
[rcvdPSSyncPtr->localPortNumber]

From MD Entity

syncSendTime,
clockTimeTransmitterSyncinterval,
txPSSyncPtr, rateRatio

clockSourcePhaseOffset, MDSyncReceive
clockSourceFreqOffset
A
ClockTimeTransmitterSyncSend PortSyncSyncReceive
(per ClockTimeTransmitter entity) (per PortSync entity)

rcvdMDSync, revdMDSyncPtr, txPSSyncPtr,
rateRatio, portOper, ptpPortEnabled,
asymmetryMeasurementMode

A

ClockTimeReceiverSync

PortSyncSync PortSyncSync
SiteSyncSync (per SiteSync entity)
RecvdPSSync, revdPSSyncPtr, txPSSyncPtr
PortSyncSync PortSyncSync
A
PortSyncSyncSend
(per PortSync entity)

(per ClockTimeReceiver entity)

clockTimeReceiverTime, syncReceiptTime,
syncReceiptLocalTime, gmTimeBaselndicator,
lastGmPhaseChange, lastGmFrequencyChange,
rcvdPSSync, revdLocalClockTick

syncReceiptTime

Notes:

revdPSSync, revdPSSyncPtr, revdTimestamp,
txMDSyncPtr, txFollowUpPtr, syncReceiptTimeoutTime,
portOper, ptpPortEnabled, lastRcvdPortNum,
lastPreciseOriginTimestamp,
lastFollowUpCorrectionField, lastRateRatio,
lastUpstreamTxTime, lastSyncSentTime

MDSyncSend

To MD Entity

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 NOTE (inserted by IEEE Std 802.14S5-2020/Cor 1-2021), the last paragraph, and the lettered
listin 10.2.1 as follows:

NOTE—Figure 10-2 differs from the 2020 edition of this standard in that the global variable syncSequenceld is removed
from the SloekMasterSyneSendClock TimeTransmitterSyncSend block.

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

a) CleekMasterSyneReeetveClockTimeTransmitterSyncReceive (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 masterFimetimeTransmitterTime, and provides
masterTimetimeTransmitterTime to CleekMasterSyreOffsetClockTimeTransmitterSyncOffset and
CleekMasterSyneSendClock TimeTransmitterSyncSend state machines.

b) CEleekMasterSyneOffsetClockTimeTransmitterSyncOffset (one instance per PTP Instance): receives
syncReceiptTime from the CleekSlaveClockTimeReceiver entity and
masterFimetime TransmitterTime from the
CleekMasterSyneReeetveClockTimeTransmitterSyncReceive state machine, computes phase offset
and frequency offset between masterFimetimeTransmitterTime and syncReceiptTime if the PTP
Instance is not the Grandmaster PTP Instance, and provides the frequency and phase offsets to the
CleekMasterSyneSendClockTimeTransmitterSyncSend state machine.

c) CleekMasterSyneSendClockTimeTransmitterSyncSend (one instance per PTP Instance): receives
mastertimeTransmitterTime from the SleekMasterSyneReeetveClockTimeTransmitterSyncReceive
state machine, receives phase and frequency offset between mastertimeTransmitterTime and
syncReceiptTime from the CleekMasterSyreOffsetClock TimeTransmitterSyncOffset state machine,
and provides masterFimetimeTransmitterTime (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
slavetimeReceiver port or from the CleekMasterClockTimeTransmitter entity; and sends the
information to the PortSync entities of all the ports and to the SleekSlaveClockTimeReceiver 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) EleekSlaveClockTimeReceiverSync (one instance per PTP Instance): receives time-synchronization
information from the SiteSync entity; computes eleekSlaveClockTimeReceiverTime and
syncReceiptTime; sets syncReceiptLocalTime, GmTimeBaselndicator, lastGmPhaseChange, and
lastGmFreqChange; sends eleekStaveClockTimeReceiverTime to the
CleekMasterClockTimeTransmitter 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.
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10.2.2 Data structures communicated between state machines

10.2.2.1 MDSyncSend

10.2.2.1.6 preciseOriginTimestamp (Timestamp)

Change 10.2.2.1.6 as follows:

The preciseOriginTimestamp is the sourceTime of the EleeldMasterClockTimeTransmitter entity of the
Grandmaster PTP Instance, with any fractional nanoseconds truncated, when the received
time-synchronization information was sent by the Grandmaster PTP Instance. The preciseOriginTimestamp
is the value of the preciseOriginTimestamp member of the most recently received PortSyncSync structure
from the PortSync entity of this PTP Port (see 10.2.2.3.8).

10.2.2.1.7 upstreamTxTime (UScaledNs)

Change 10.2.2.1.7 as follows:

The upstreamTxTime is given by the following equation:

. . LinkDel
upstreamTxTime = syncEventlngressTimestamp — n.lean ke ay.
neighborRateRatio
where
syncEventIngressTimestamp corresponds to the receipt of the time-synchronization information at the
slavetimeReceiver port of this PTP Instance

meanLinkDelay is defined in 10.2.5.8

neighborRateRatio is defined in 10.2.5.7

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
10.2.2.2.1 General
Change the first paragraph in 10.2.2.2.1 as follows:

This structure contains information that is sent by the MD entity of a PTP Port to the PortSync entity of that
PTP Port. It provides the PortSync entity with mastertimeTransmitter clock timing information and
timestamp of receipt of a time-synchronization event message compensated for propagation time on the
upstream link. The information is sent to the PortSync entity upon receipt of time-synchronization
information by the MD entity of the PTP Port. The information is in turn provided by the PortSync entity to
the SiteSync entity. The information is used by the PortSyncSyncReceive state machine of the PortSync
entity to compute the rate ratio of the Grandmaster Clock relative to the local clock and is communicated to
the SiteSync entity, and then the SiteSync entity communicates it to the other PortSync entities for use in
computing mastertimeTransmitter clock timing information.
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10.2.2.2.4 sourcePortldentity (Portldentity)

Change 10.2.2.2.4 as follows:

The sourcePortldentity is the value of the sourcePortldentity of the time-synchronization event message
received by this PTP Port. It is the portldentity of the upstream MasterPertTimeTransmitterPort that sent the
event message.

10.2.2.2.5 logMessagelnterval (Integer8)

Change 10.2.2.2.5 as follows:

The logMessagelnterval is the value of the logMessagelnterval of the time-synchronization event message
received by this PTP Port. It is the currentLogSyncinterval (see 10.7.2.3) of the upstream
MasterPort TimeTransmitterPort that sent the event message.

10.2.2.2.6 preciseOriginTimestamp (Timestamp)

Change 10.2.2.2.6 as follows:

The preciseOriginTimestamp is the sourceTime of the EleeldMasterClockTimeTransmitter entity of the
Grandmaster PTP Instance, with any fractional nanoseconds truncated, when the time-synchronization event
message was sent by the Grandmaster PTP Instance.

10.2.2.2.7 upstreamTxTime (UScaledNs)

Change 10.2.2.2.7 as follows:

The upstreamTxTime is given by the following equation:

. . LinkDel
upstreamTxTime = syncEventIngressTimestamp — @ean ! © ay'
neighborRateRatio
where
syncEventIngressTimestamp corresponds to the receipt of the time-synchronization information at the
slavetimeReceiver port of this PTP Instance (i.e., at this PTP Port)
meanLinkDelay is defined in 10.2.5.8
neighborRateRatio is defined in 10.2.5.7

10.2.2.3 PortSyncSync
10.2.2.3.1 General
Change 10.2.2.3.1 as follows:

This structure is sent by the PortSync and SleelkMasterClockTimeTransmitter entities to the SiteSync entity
and also from the SiteSync entity to the PortSync and SleekSlaveClockTimeReceiver entities.

When sent from the PortSync or SeelkMasterClockTimeTransmitter entity, it provides the SiteSync entity
with mastertimeTransmitter clock timing information, timestamp of receipt of a time-synchronization event
message compensated for propagation time on the upstream link, and the time at which sync receipt timeout
occurs if a subsequent Sync message is not received by then. The information is used by the SiteSync entity
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to compute the rate ratio of the Grandmaster Clock relative to the local clock and is communicated to the
other PortSync entities for use in computing mastertimeTransmitter clock timing information.

When sent from the SiteSync entity to the PortSync or EleekSlaveClockTimeReceiver entity, the structure
contains information needed to compute the synchronization information that will be included in respective
fields of the time-synchronization event and general messages that will be sent and also to compute the
synchronized time that the SleekSlaveClockTimeReceiver entity will supply to the ClockTarget entity.

PortSyncSync  {
domainNumber,
localPortNumber,
syncReceiptTimeoutTime,
followUpCorrectionField,
sourcePortldentity,
logMessagelnterval,
preciseOriginTimestamp,
upstreamTxTime,
rateRatio,
gmTimeBaselndicator,
lastGmPhaseChange,
lastGmFreqChange

}

The parameters of the PortSyncSync structure are defined in the following subclauses for when the structure
is sent from the PortSync or SleeldMasterClockTimeTransmitter entity to the SiteSync entity. If the structure
is sent from the SiteSync entity to the PortSync or EleekSlaveClockTimeReceiver entity, the member values
are copied from the most recently received PortSyncSync structure where the PTP Port that received this
structure has PTP Port state of StavePertTimeReceiverPort.

10.2.2.3.3 localPortNumber (Uinteger16)
Change 10.2.2.3.3 as follows:
If the structure is sent by a PortSync entity, the localPortNumber is the port number of the PTP Port whose

PortSync entity sent this structure. If the structure is sent by a SleelkMasterClockTimeTransmitter entity, the
localPortNumber is zero.

10.2.2.3.4 syncReceiptTimeoutTime (UScaledNs)

Change 10.2.2.3.4 as follows:

If the structure is sent by a PortSync entity, the syncReceiptTimeoutTime is the value of the local time
(i.e., the free-running, local clock time) at which sync receipt timeout occurs if a subsequent
time-synchronization event message is not received by that time. If the structure is sent by a
CleekMasterClockTimeTransmitter entity, the syncReceiptTimeoutTime is FFFFFFFFFFFFFFFF g4
[see item h) in 10.2.9.2.1].

10.2.2.3.5 followUpCorrectionField (ScaledNs)

Change 10.2.2.3.5 as follows:

If the structure is sent by a PortSync entity, the followUpCorrectionField is the value of the
followUpcorrectionField member of the MDSyncReceive structure whose receipt caused the sending of this
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structure (see 10.2.2.2.2). If the structure is sent by a EleelMasterClockTimeTransmitter entity, the
followUpCorrectionField is the sub-nanosecond portion of the CleeldMasterClockTimeTransmitter time.

10.2.2.3.6 sourcePortldentity (Portldentity)
Change 10.2.2.3.6 as follows:

If the structure is sent by a PortSync entity, the sourcePortldentity is the value of the sourcePortldentity
member of the MDSyncReceive structure whose receipt caused the sending of this structure (see 10.2.2.2.4).
If the structure is sent by a CleeldMasterClockTimeTransmitter entity, the clockldentity member of the
sourcePortldentity is the clockldentity of this PTP Instance, and the portNumber member of the
sourcePortldentity is 0.

10.2.2.3.7 logMessagelnterval (Integer8)
Change 10.2.2.3.7 as follows:

If the structure is sent by a PortSync entity, the logMessagelnterval is the value of the logMessagelnterval
member of the MDSyncReceive structure whose receipt caused the sending of this structure (see 10.2.2.2.5).
If the structure is sent by a SleeldMasterClockTimeTransmitter entity, the logMessagelnterval is the value of

eleelMasterbogSynelntervalclock TimeTransmitterLogSynclnterval (see 10.7.2.4).

10.2.2.3.8 preciseOriginTimestamp (Timestamp)
Change 10.2.2.3.8 as follows:

If the structure is sent by a PortSync entity, the preciseOriginTimestamp is the value of the
preciseOriginTimestamp member of the MDSyncReceive structure whose receipt caused the sending of this
structure (see 10.2.2.2.6). If the structure is sent by a EleelkMasterClockTimeTransmitter entity, the
preciseOriginTimestamp is the CleelMasterClockTimeTransmitter time truncated to the next lower
nanosecond.

10.2.2.3.9 upstreamTxTime (UScaledNs)

Change 10.2.2.3.9 as follows:

If the structure is sent by a PortSync entity, the upstreamTxTime is the value of the upstreamTxTime
member of the MDSyncReceive structure whose receipt caused the sending of this structure (see 10.2.2.2.7).

If the structure is sent by a SleelMasterClockTimeTransmitter entity, the upstreamTxTime is the local clock
time corresponding to the SleelkMasterClock TimeTransmitter time.

10.2.2.3.10 rateRatio (Float64)
Change 10.2.2.3.10 as follows:

If the structure is sent by a PortSync entity, the rateRatio is the value of the rateRatio member of the
MDSyncReceive structure whose receipt caused the sending of this structure (see 10.2.2.2.8). It is equal to
the ratio of the frequency of the Grandmaster Clock to the frequency of the LocalClock entity of the PTP
Instance at the other end of the link attached to this PTP Port, i.e., the PTP Instance that sent the most
recently-received time-synchronization event message (see 10.2.8.1.4). If the structure is sent by a
CleelMasterClockTimeTransmitter entity, the rateRatio is equal to gmRateRatio (see 10.2.4.14).
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10.2.2.3.11 gmTimeBaselndicator (Uinteger16)
Change 10.2.2.3.11 as follows:

If the structure is sent by a PortSync entity, the gmTimeBaselndicator is the value of the
gmTimeBaselndicator member of the MDSyncReceive structure whose receipt caused the sending of this
structure (see 10.2.2.2.9). If the structure is sent by a EleelMasterClockTimeTransmitter entity, the
gmTimeBaselndicator is equal to clockSourceTimeBaselndicator (see 10.2.4.8).

10.2.2.3.12 lastGmPhaseChange (ScaledNs)

Change 10.2.2.3.12 as follows:

If the structure is sent by a PortSync entity, the lastGmPhaseChange is the value of the lastGmPhaseChange
member of the MDSyncReceive structure whose receipt caused the sending of this structure (see 10.2.2.2.9).

If the structure is sent by a SleelkMasterClockTimeTransmitter entity, the lastGmPhaseChange is equal to
clockSourcePhaseOffset (see 10.2.4.7).

10.2.2.3.13 lastGmFreqChange (Float64)

Change 10.2.2.3.13 as follows:

If the structure is sent by a PortSync entity, the lastGmFreqChange is the value of the lastGmFreqChange
member of the MDSyncReceive structure whose receipt caused the sending of this structure (see 10.2.2.2.9).
If the structure is sent by a CSleelMasterClockTimeTransmitter entity, the lastGmFreqChange is equal to
clockSourceFreqOffset (see 10.2.4.6).

10.2.3 Overview of global variables used by time synchronization state machines

Change Table 10-1 as follows:

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

Instance used
Subclause PTP fnesrtance Per (})z C‘,?:;::)?e Instance used
Variable name of (e PTP Instance, i.s Zommon by CMLDS,
definition T per PTP Port per LinkPort
per domain) across all
LinkPorts)
BEGIN 10.2.4.1 Yes No Yes No
eloekMasterSynelntervalclockTime | 10.2.4.2 Yes No No No
TransmitterSyncInterval
eloekStaveclockTimeReceiverTime | 10.2.4.3 Yes No No No
syncReceiptTime 10.2.4.4 Yes No No No
syncReceiptLocalTime 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
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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 PTP flfgtance Per (:Z’ Cvl:[:;:ﬁe Instance used

Variable name o'f ) (i.e., PTP Instance, is éommon by CMLDS,

definition per domain) per PTP Port across all per LinkPort

LinkPorts)
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
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
masterFimetimeTransmitterTime 10.2.4.21 Yes No No No
thisClock 10.2.4.22 Yes No Yes No
parentLogSyncInterval 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 Yes
meanLinkDelay 10.2.5.8 No Yes? No Yes
delayAsymmetry 10.2.5.9 No Yes? No Yes
computeNeighborRateRatio 10.2.5.10 No Yes? No Yes
computeMeanLinkDelay 10.2.5.11 No Yes? No Yes
portOper® 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
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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 PTP flf:tance Per (:’Z Cvl:[:;:ﬁe Instance used
Variable name of (e PTP Instance, i.s zommon by CMLDS,
definition R per PTP Port per LinkPort
per domain) across all
LinkPorts)

oldSynclnterval 10.2.5.18 No Yes No No
gPtpCapableMessageSlowdown 10.2.5.19 No Yes No No
gPtpCapableMessagelnterval 10.2.5.20 No Yes No No
oldGptpCapableMessagelnterval 10.2.5.21 No Yes No No
currentLogGptpCapableMessagelnt| 10.2.5.22 No Yes No No
erval
initialLogGptpCapableMessagelnte | 10.2.5.23 No Yes No No
rval

2 The instance of this variable that is per PTP Instance, per PTP Port exists only for domain 0.
Y There is one instance of this variable per physical port, which is accessible by all PTP Ports and LinkPorts associated
with the physical port.

10.2.4 Per PTP Instance global variables
Change 10.2.4.2, 10.2.4.3, and 10.2.4.4 as follows:

10.2.4.2 eleelMasterSynelntervalclockTimeTransmitterSynclnterval: A variable containing the mean
time interval between successive messages providing time-synchronization information by the
CleekMasterClockTimeTransmitter entity to the SiteSync entity. This value 1is given by
1000000000 x 2 ster: clockTimeTransmitterLogSyncInterval ns where

eleekMasterbogSynelntervalclock TimeTransmitterLogSynclnterval is the logarithm to base 2 of the mean

time between the successive providing of time-synchronization information by the
CleekMasterClockTimeTransmitter entity (see 10.7.2.4). The data type for
eleekMasterSynelntervalclock TimeTransmitterSynclnterval is UScaledNs.

10.2.4.3 eleekSlaveClockTimeReceiverTime: The synchronized time maintained, at the

slavetimeReceiver, at the granularity of the LocalClock entity [i.e., a new value is computed every
localClockTickInterval (see 10.2.4.18) by the EleekSlaveClockTimeReceiver entity]. The data type for
eleekStaveClockTimeReceiverTime is Extended Timestamp.

10.2.4.4 syncReceiptTime: The synchronized time computed by the EleekSlaveClockTimeReceiver entity
at the instant time-synchronization information, contained in a PortSyncSync structure, is received. The data
type for syncReceiptTime is ExtendedTimestamp.

Change 10.2.4.8 as follows:

10.2.4.8 clockSourceTimeBaselndicator: A global variable that is set equal to the timeBaselndicator
parameter of the ClockSourceTime.invoke application interface function (see 9.2.2.3), by the
CleekMasterClockTimeTransmitter entity. The parameter timeBaselndicator of ClockSourceTime.invoke is
set by the ClockSource entity and is changed by that entity whenever the time base changes. The data type
for clockSourceTimeBaselndicator is Ulnteger16.

Documents

Document Sharing Hub

42
Authorized licensed use limited to: Tsinghua U“i‘@éﬂ‘}’rigﬂl’v@%’@ﬁﬂ ?EIEE?WWM&(?@Q%%@W@&Z:H UTC from IEEE Xplore. Restrictions apply.
Full document details: IEEE 802.1ASdr-2024


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

IEEE Std 802.1ASdr-2024
|IEEE Standard for Local and Metropolitan Area Networks—Timing and Synchronization for Time-Sensitive Applications—
Amendment 1: Inclusive Terminology

Change 10.2.4.15, 10.2.4.16, and 10.2.4.17 as follows:
10.2.4.15 gmTimeBaselndicator: The most recent value of gmTimeBaselndicator provided to the

CleekSlaveClockTimeReceiverSync state machine via a PortSyncSync structure. The data type for
gmTimeBaselndicator is Ulnteger16.

10.2.4.16 lastGmPhaseChange: The most recent value of lastGmPhaseChange provided to the
CleekSlaveClockTimeReceiverSync state machine via a PortSyncSync structure. The data type for
lastGmPhaseChange is ScaledNs.

10.2.4.17 lastGmFreqChange: The most recent value of lastGmFreqChange provided to the
CleekSlaveClockTimeReceiverSync state machine via a PortSyncSync structure. The data type for
lastGmFreqChange is Float64.

Change 10.2.4.21 as follows:

10.2.4.21 masterFimetimeTransmitterTime: The time maintained by the
CleelMasterClockTimeTransmitter entity, based on information received from the ClockSource and
LocalClock entities. The data type for masterFimetimeTransmitterTime is ExtendedTimestamp.

Change 10.2.4.23 as follows:

10.2.4.23 parentLogSyncInterval: The most recent logMessagelnterval value received on the
slavetimeReceiver port. If this PTP Instance is the Grandmaster PTP Instance, then this is the

eleelMasterbogSynelntervalclock TimeTransmitterLogSynclnterval (see 10.7.2.4). The data type for
parentLogSynclnterval is Integer§.

10.2.5 Per-port global variables

Change 10.2.5.15 as follows:

10.2.5.15 syncLocked: A Boolean, set by the PortSyncSyncSend state machine (see 10.2.12.3), that
indicates that this PTP Port, when operating as a mastertimeTransmitter port, shall transmit a Sync as soon
as possible after the slavetimeReceiver port received a Sync (ignoring synclnterval). If FALSE, the PTP Port
shall use the timing set by synclnterval.

10.2.7 SiteSyncSync state machine

10.2.7.1 State machine variables

Change 10.2.7.1.1 as follows:

10.2.7.1.1 rcvdPSSyncSSS: A Boolean variable that notifies the current state machine when a
PortSyncSync structure (see 10.2.2.3) is received from the PortSyncSyncReceive state machine of a

PortSync entity or from the CleeldMasterSyneSendClockTimeTransmitterSyncSend state machine of the
CleelMasterClockTimeTransmitter entity. This variable is reset by this state machine.

10.2.7.2 State machine functions
Change 10.2.7.2.2 as follows:

10.2.7.2.2 txPSSync (txPSSyncPtrSSS): Transmits a copy of the PortSyncSync structure pointed to by
txPSSyncPtrSSS to the PortSyncSyncSend state machine of each PortSync entity and the
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CleekSlaveClockTimeReceiverSync state machine of the EleekSlaveClockTimeReceiver entity of this PTP
Instance.

10.2.7.3 State diagram
Change the text of 10.2.7.3 as follows:

The SiteSyncSync state machine shall implement the function specified by the state diagram in Figure 10-3,
the local variables specified in 10.2.7.1, the functions specified in 10.2.7.2, 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 time-synchronization information, accumulated rateRatio, and syncReceiptTimeoutTime
from the PortSync entity (PortSyncSyncReceive state machine) of the current slavetimeReceiver port or
from the SleelkMasterClockTimeTransmitter entity (CleeldMasterSyneSendClockTimeTransmitterSyncSend
state machine). If the information was sent by a PortSync entity, the state machine also receives the
portldentity of the PTP Port on the upstream PTP Instance that sent the information to this PTP Instance (if
the information was sent by the SleelMasterClockTimeTransmitter entity, the portldentity is that of the
CleelMasterClockTimeTransmitter entity, i.e., it has clockldentity equal to the clockldentity of this PTP
Instance and portNumber 0). The state machine sends a PortSyncSync structure to the PortSync entities of
all the ports and to the EleekSlaveClockTimeReceiver entity.

Replace Figure 10-3 with the following figure:

BEGIN || linstanceEnable

INITIALIZING

rcvdPSSyncSSS = FALSE;

rcvdPSSyncSSS &&
selectedState[rcvdPSSyncPtrSSS->localPortNumber] ==
TimeReceiverPort && gmPresent

RECEIVING_SYNC

rcvdPSSyncSSS = FALSE;

txPSSyncPtrSSS = setPSSyncSend (rcvdPSSyncPtrSSS);
txPSSync (txPSSyncPtrSSS);

parentLogSyncinterval = rcvdPSSyncPtrSSS->logMessagelnterval;

rcvdPSSyncSSS &&
selectedState[rcvdPSSyncPtrSSS->localPortNumber] ==
TimeReceiverPort && gmPresent

Figure 10-3—SiteSyncSync state machine
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10.2.8 PortSyncSyncReceive state machine
10.2.8.1 State machine variables
Change 10.2.8.1.4 as follows:

10.2.8.1.4 rateRatio: A Float64 variable that holds the ratio of the frequency of the Grandmaster Clock to
the frequency of the LocalClock entity. This frequency ratio is computed by:

a) Measuring the ratio of the Grandmaster Clock frequency to the LocalClock frequency at the
Grandmaster PTP Instance and initializing rateRatio to this wvalue in the
CloelkMasterSendClock TimeTransmitterSyncSend state machine of the Grandmaster PTP Instance
and

b)  Accumulating, in the PortSyncSyncReceive state machine of each PTP Instance, the frequency
offset of the LocalClock entity of the PTP Instance at the remote end of the link attached to that PTP
Port to the frequency of the LocalClock entity of this PTP Instance.
Change the title of 10.2.9 as follows:

10.2.9 GleckMasterSyneSendClockTimeTransmitterSyncSend state machine

10.2.9.2 State machine functions
Change 10.2.9.2.1 as follows:

10.2.9.2.1 setPSSyncCMSS (gmRateRatio): Creates a PortSyncSync structure to be transmitted, and
returns a pointer to this structure. The members are set as follows:

a) localPortNumber is set to 0.

b) preciseOriginTimestamp is set equal to the masterFimetimeTransmitterTime, with any fractional
nanoseconds truncated.

¢) followUpCorrectionField is set equal to the sum of

1) The fractional nanoseconds portion of masterFimetimeTransmitterTime.fractionalNanoseconds
and

2) The quantity gmRateRatio x (currentTime — localTime).

d) The clockldentity member of sourcePortldentity is set equal to the clockldentity of this PTP
Instance.

e) The portNumber member of the sourcePortldentity is set to 0.

NOTE 1—This quantity and localPortNumber are redundant; both are retained so that the SiteSync entity can process
PortSyncSync structures received from a PortSync entity or the SleekMasterClockTimeTransmitter entity in the same
manner.

f)  logMessagelnterval is set to eloekMasterbogSynelntervalclockTimeTransmitterLogSynclnterval.
g) upstreamTxTime is set equal to localTime.

h)  syncReceiptTimeoutTime is set equal to FFFFFFFFFFFFFFFF,4, which indicates that there is no
sync receipt timeout.

NOTE 2—A EleekMasterClockTimeTransmitter entity does not receive Sync messages, and there is no notion of sync
receipt timeout.

i)  rateRatio is set equal to gmRateRatio.

j)  gmTimeBaselndicator is set equal to clockSourceTimeBaselndicator.
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k) lastGmPhaseChange is set equal to clockSourcePhaseOffset.
1) lastGmFreqChange is set equal to clockSourceFreqOffset.

m) domainNumber is set equal to the domain number of this gPTP domain.

Change 10.2.9.2.3 as follows:

10.2.9.2.3 eomputeCloelMasterSynelntervalcomputeClockTimeTransmitterSynclnterval():
Computes the value of eleeldMasterSynelntervalclockTimeTransmitterSynclnterval (see 10.2.4.2) as
1000000000 x 2clockTimeTransmitterLogSyncIntervaleleekMaﬁteﬂ:egSyﬂekﬁewa% ns where
eleelMasterbogSynelntervalclock TimeTransmitterl ogSynclnterval is the minimum

currentLogSynclnterval value, taken over all the PTP Ports of the PTP Instance (see 10.7.2.4).
10.2.9.3 State diagram

Change the text of 10.2.9.3 as follows:

The CSleekMasterSyneSendClockTimeTransmitterSyncSend 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 masterFimetimeTransmitterTime and
clockSourceTimeBaselndicator from the CleelMasterSyneReeeiveClockTimeTransmitterSyncReceive state
machine, and phase and frequency offset between masterFimetimeTransmitterTime and syncReceiptTime
from the CleekMasterSyneOffsetClockTimeTransmitterSyncOffset state machine. It provides
masterFimetimeTransmitterTime (i.e., synchronized time) and the phase and frequency offset to the
SiteSync entity via a PortSyncSync structure.

The EleelMasterSyneSendClockTimeTransmitterSyncSend 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 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 10-5 with the following figure:

BEGIN || linstanceEnable

INITIALIZING

clockTimeTransmitterSyncinterval =
computeClockTimeTransmitterSyncinterval();
syncSendTime = currentTime +
clockTimeTransmitterSynclinterval;

currentTime >= syncSendTime

SEND_SYNC_INDICATION

tXPSSyncPtrCMSS = setPSSyncCMSS (gmRateRatio);
txPSSyncCMSS (txPSSyncPtrCMSS);
clockTimeTransmitterSyncinterval =
computeClockTimeTransmitterSyncinterval();
syncSendTime = currentTime + clockTimeTransmitterSyncinterval;

currentTime >= syncSendTime

Figure 10-5—CleckMasterSyneSendClockTimeTransmitterSyncSend state machine

Change the title of 10.2.10 as follows:

10.2.10 GleckMasterSyneOffsetClockTimeTransmitterSyncOffset state machine

10.2.10.1 State machine variables
Change 10.2.10.1.1 as follows:
10.2.10.1.1 rcvdSyncReceiptTime: A Boolean variable that notifies the current state machine that

syncReceiptTime has been updated by the EleekSlaveClockTimeReceiver entity. This variable is reset by
this state machine.
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10.2.10.2 State machine functions
Change 10.2.10.2.1 as follows:

10.2.10.2.1 computeClockSourceFreqOffset(): Computes and returns clockSourceFreqOffset (see
10.2.4.6), wusing successive values of masterFimetimeTransmitterTime computed by the
CloelMasterSyneReeetveClockTimeTransmitterSyncReceive state machine (see 10.2.11) and successive
values of syncReceiptTime computed by the EleekSlaveClockTimeReceiverSync state machine (see
10.2.13). The data type for the returned value is Float64. Any scheme that uses this information to compute
clockSourceFreqOffset is acceptable as long as the performance requirements specified in B.2.4 are met.

NOTE—As one example, clockSourceFreqOffset can be estimated as the ratio of the duration of a time interval
measured by the ClockSource entity to the duration of the same time interval computed from
CleekSlaveClockTimeReceiverTime values, minus 1.

10.2.10.3 State diagram
Change the text of 10.2.10.3 as follows:

The EleelMasterSyreOffsetClockTimeTransmitterSyncOffset 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 CleekSlaveClockTimeReceiverSync state machine and
masterFimetimeTransmitterTime from the EleeldMasterSyneReeetveClockTimeTransmitterSyncReceive
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 CleelMasterSynreOffsetClockTimeTransmitterSyncOffset 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

CloelMasterSyneSendClockTimeTransmitterSyncSend 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 10-6 with the following figure:

BEGIN || linstanceEnable

INITIALIZING

rcvdSyncReceiptTime = FALSE;

rcvdSyncReceiptTime

; A

SEND_SYNC_INDICATION

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

clockSourcePhaseOffset = timeTransmitterTime.seconds — syncReceiptTime;
clockSourceFreqOffset = computeClockSourceFreqOffset();

else if (clockSourceTimeBaselndicator != clockSourceTimeBaselndicatorOld)
clockSourcePhaseOffset = clockSourceLastGmPhaseChange;

clockSourceFreqOffset = clockSourceLastGmFreqChange;

}

rcvdSyncReceiptTime

Figure 10-6—GCleckMasterSyneOffsetClockTimeTransmitterSyncOffset state machine

Change the title of 10.2.11 as follows:

10.2.11 CleckMasterSyneReeeiveClockTimeTransmitterSyncReceive state machine

10.2.11.2 State machine functions
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