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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization National hodies that are

members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity:
ISO and IEC technical committees collaborate in fields of mutual interest. Other internatienal
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part’in'the
work.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria-needed for the
different types of ISO/IEC documents should be noted (seewww.isd.ofg/directives or
www.iec.ch/members experts/refdocs).

IEEE Standards documents are developed within the IEEE Societies and ‘th€ Standards Coordinating
Committees of the IEEE Standards Association (IEEE-SA) Standards (Board. The IEEE develops its
standards through a consensus development process, approved by the American National Standards
Institute, which brings together volunteers representing varied viéwpoints and interests to achieve the
final product. Volunteers are not necessarily members of the Institute and serve without compensation.
While the IEEE administers the process and establishes rules’to promote fairness in the consensus
development process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the
information contained in its standards.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO and [EC shall not be held respansible for identifying any or all such patent rights. Details
of any patent rights identified during the develepment of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents) or the IEC list of patent
declarations received (see patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the ‘woluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization )" (WTO) principles in the Technical Barriers to Trade (TBT),
see www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

ISO/IEC/IEEE 8802-1Q:2020/Amd 31 was prepared by the LAN/MAN of the IEEE Computer Society (as
IEEE Std 802.1Qcc-2018) and drafted in accordance with its editorial rules. It was adopted, under the
“fast-track procedure” defined in the Partner Standards Development Organization cooperation
agreement between ISO and IEEE, by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subeommittee SC 6, Telecommunications and information exchange between systems.

Alist of all parts in the ISO/IEC/IEEE 8802 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards body. A

arad—aEananazr ica oo [ arabhawnc htal o d saanazine ol fo oo o1

comnlata Bicting ~f+hnca hadine ~o o £
COTHpTIeCtCTSt s O thCSC oot eSS Ca D CTountat v v v S O 0T 7 T e THOC T S rrerr oG vy vy vv 1 CC Ty ratroTar

committees.

Copyright © 2018 IEEE. All rights reserved. iii



http://www.iso.org/directives
http://www.iec.ch/members_experts/refdocs
https://www.iso.org/iso-standards-and-patents.html
https://patents.iec.ch/
https://www.iso.org/foreword-supplementary-information.html
http://www.iec.ch/understanding-standards
http://www.iso.org/members.html
http://www.iec.ch/national-committees
http://www.iec.ch/national-committees
https://standardsiso.com/api/?name=30791d2355c68aa42074efc8a5f32263



https://standardsiso.com/api/?name=30791d2355c68aa42074efc8a5f32263

IEEE Std 802.1Qcc™-2018

(Amendment to
IEEE Std 802.1Q™-2018

Lol
das dificliucu vy

IEEE Std 802.1Qcp™-2018)

IEEE Standard for
Local and Metropolitan Area Networks—

Bridges and Bridged Networks

Amendment 31:
Stream Reservation Protocol (SRP)
Enhancements and Performance Improvements

Sponsor

LAN/MAN Standards Committee
of the
IEEE Computer Society,

Approved 14 June 20118
IEEE-SA Standards Board



https://standardsiso.com/api/?name=30791d2355c68aa42074efc8a5f32263

ISO/IEC/IEEE 8802-1Q:2020/Amd.31:2021(E)

Abstract: Enhancements to the configuration of time-sensitive streams are provided by this
amendment to IEEE Std 802.1Q-2018.

KeywordsT—amendment,  Bridged— Cocal Area Networks,  1EEE csuz, TEEE—8021Q™,
IEEE 802.1Qcc™, SRP, Stream Reservation Protocol, MSRP, Multiple Stream Registration
Protocol, Time-Sensitive Networking, TSN

The-nstitute of Electrical and Electronics Engineers, Inc.
8 Park Avenue, New York, NY 10016-5997, USA

Copyright © 2018 by The Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 31 October 2018. Printed in the United States of America.

IEEE and IEEE 802 are registered trademarks in the U.S. Patent & Trademark Office, owned by The Institute of Electrical and Electronics
Engineers, Incorporated.

PDF: ISBN 978-1-5044-5064-5 STD23223
Print: ISBN 978-1-5044-5065-2 STDPD23223

IEEE prohibits discrimination, harassment and bullying.

For more information, visit https.//www.ieee.org/about/corporate/governance/p9-26.htmi.

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior written permission
of the publisher.



https://www.ieee.org/about/corporate/governance/p9-26.html
https://standardsiso.com/api/?name=30791d2355c68aa42074efc8a5f32263

ISO/IEC/IEEE 8802-1Q:2020/Amd.31:2021(E)

Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These notices and

diSCIaimeTs, or a reference 1o s page, appea all Standards and may be found under e neading - Tmportant INOtces
and Disclaimers Concerning IEEE Standards Documents.” They can also be obtained on request from IEEE or viewed at
https://standards.ieee.org/IPR/disclaimers.html.

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

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are develeped
within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards Association (“lEEE-SA”)
Standards Board. IEEE (“the Institute”) develops its standards through a consensus development process, @pproved by
the American National Standards Institute (“ANSI”), which brings together volunteers representing vatied: viewpoints
and interests to achieve the final product. IEEE Standards are documents developed through scientific, academic, and
industry-based technical working groups. Volunteers in IEEE working groups are not necessarily members of the
Institute 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 éyaluate, test, or verify the
accuracy of any of the information or the soundness of any judgments contained in its standards.

IEEE Standards do not guarantee or ensure safety, security, health, or environmeftal protection, or ensure against
interference with or from other devices or networks. 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.

IEEE does not warrant or represent the accuracy or content of the\nfaterial contained in its standards, and expressly
disclaims all warranties (express, implied and statutory) not included in this or any other document relating to the
standard, including, but not limited to, the warranties of;smerchantability; fitness for a particular purpose; non-
infringement; and quality, accuracy, effectiveness, currengyy or completeness of material. In addition, IEEE disclaims
any and all conditions relating to: results; and workmanlike €tfort. 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 exptessed at the time a standard is approved and issued is subject to change
brought about through developments incthe' 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 his or her 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: PROCUREMENT OF
SUBSTIFUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABIEITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
PYBLICATION, USE OF, OR RELIANCE UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY
OF SUCH DAMAGE AND REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations

The IEEE consensus development process involves the review of documents in English only. In the event that an [EEE

Stardard 15 transtated; onty the Engtistrversion pubtisted by TEEE shouldbeconsidered theapproved TEEE stardard:
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Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations Manual

Matt ot be considered or interred 1o be the otticial position o1 IEEE or any of OMmimitiees and snatl not be considered
to be, or 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 his or her views should be considered the
personal views of that individual rather than the formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of membership
affiliation with IEEE. However, IEEE does not provide 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 jsimportant that
any responses to comments and questions also receive the concurrence of a balance of interests. Forithis’reason, IEEE
and the members of its societies and Standards Coordinating Committees are not able to provide @n instant response to
comments or questions except in those cases where the matter has previously been addressed. Eok the same reason, IEEE
does not respond to interpretation requests. Any person who would like to participate in revisions'to an IEEE standard is
welcome to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854 USA

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 imply 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.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws. They are made
available by IEEE and ar¢(@adopted for a wide variety of both public and private uses. These include both use, by
reference, in laws and gegulations, 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, IEEE doesnotwaive any rights in copyright to the documents.

Photocopies

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

Users of IEEE Standards documents should be aware that these documents may be superseded at any time by the
SSuance of ncw cditions of may bec amended from tme 1o tme througn the issuance of amendmer [Tiger r
errata. A current 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 ten years. When a document is more than ten 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 the IEEE-SA Website at https://ieeexplore.iece.org or contact IEEE
at the address listed previously. For more information about the IEEE SA or IEEE’s standards development process,
visit the IEEE-SA Website at https://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Websitesat{the following URL: https://
standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL. fof errata periodically.

Patents

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, pdtent applicant has filed a statement of assurance via an
Accepted Letter of Assurance, then the statement is listed onid¢he 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 discriminationco applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which aEetter 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 determifing 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.
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Introduction

This _introduction is not part of IEEE Std 802.1Qcc-2018, IEEE Standard for Local and Metropolitan Area

Networks—Bridges and Bridged Networks—Amendment 31: Stream Reservation Protocol (SRP) Enhancements
and Performance Improvements.

This amendment to IEEE Std 802.1Q-2018 provides enhancements to the configuration of time-sensitive
streams.

This standard contains state-of-the-art material. The area covered by this standard is undergoing evolution.
Revisions are anticipated within the next few years to clarify existing material, to correct possible errors, and
to incorporate new related material. Information on the current revision state of this and other TEEE 802
standards can be obtained from

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854-4141

USA
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IEEE Standard for
Local and Metropolitan Area Networks—

Bridges and Bridged Networks

Amendment 31:
Stream Reservation Protocol (SRP)
Enhancements and Performance‘improvements

(This amendment is based on IEEE Std 802.1Q™<018, as amended by IEEE Std 802.1Qcp™-2018.)

NOTE—Text shown in in this amendment defines the editing instructions necessary to change to the base
standard. Three editing instructions are used: change, delete, and insert. is used to make changes to existing
material. The editing instruction specifies the,location of the change and describes what is being changed by using
strikethrotgh to remove old material and underscore to add new material. removes existing material. adds
new material without changing the existing material. Insertions, however, may require renumbering. If so, renumbering
instructions are given in the editing instruction. Editing instructions, change markings, and this NOTE will not be carried
over into future editions of IEEE Std 802.1Q 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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Amendment 31: Stream Reservation Protocol (SRP) Enhancements and Performance Improvements

1. Overview

1-3-ntroduction

Insert the following text at the end of 1.3:

This standard specifies enhancements to protocols, procedures, and managed objects for the configuration of
network resources for time-sensitive (i.e., bounded latency) applications. The enhancements address Time-
Sensitive Networking (TSN) application requirements beyond audio/video (AV) traffic. To this end, it

cl) Specifies a software interface between the user (i.e., time-sensitive application) and network
components, such that the user provides Stream requirements (e.g., for bounded latency), ‘and the
network configures resources from Talker to Listeners to meet those requirements: This user/
network interface (UNI) is specified as an information model that can be applied to any“protocol.

cm) Specifies three models for the UNI: fully distributed, centralized network/distributed user, and fully
centralized.

cn) Specifies enhancements to the Stream Reservation Protocol (SRP), using a@ew application version,
MSRPv1. MSRPv1 integrates the UNI TLVs for the benefits of efihanced configuration. For
compatibility, MSRPv1 translates to the previous version (MSRPvO0).

co) Specifies enhancements to the managed objects for forwarding and\queuing enhancements for time-
sensitive streams (FQTSS).

cp) Specifies enhancements to the managed objects for SRP.

cq) Specifies managed objects for configuration of Bridges by a Centralized Network Configuration
(CNC) component.
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2. Normative references

Insert the following reference into Clause 2 in alphanumeric order:

IETF RFC 7950, The YANG 1.1 Data Modeling Language, August 2016.2

2 IETF documents (i.e., RFCs) are available from the Internet Engineering Task Force (https://www.rfc-editor.org/).
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3. Definitions

Change the following definition as shown:

3.259 stream reservation (SR) class: A traffic class whose bandwidth can be reserved for audiotvideo

AV)—traffie_time-sensitive streams using the Stream Reservation Protocol (SRP). A priority value is

associated with each SR class. SR classes are denoted by consecutive letters of the alphabet, starting with A
and continuing for up to seven classes.

Insert the following terms into Clause 3 in alphabetic order, number them appropriately, and renumBel
the subsequent terms in the clause accordingly:

3.x Centralized Network Configuration (CNC): A centralized component that configurés ‘network
resources on behalf of TSN applications (users).

3.x Centralized User Configuration (CUC): A centralized entity that discovers end stations, retrieves end
station capabilities and user requirements, and configures TSN features in end stations-’The protocols that
the CUC uses for communication with end stations are specific to the user application, not specified in this
standard. A CUC exchanges information with a CNC in order to configure TSN, fedatures on behalf of its end
stations.

3.x time-aware: An adjective to describe use of time that is syn¢hronized with other stations using a
protocol (e.g., IEEE Std 802.1AS).
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4. Abbreviations

Insert the following abbreviations into Clause 4 in alphabetic order:

CNC Centralized Network Configuration
cucC Centralized User Configuration
TSN Time-Sensitive Networking
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5. Conformance
— 5.2 Conformantcomponenisandequipment——
Insert the following item at the end of the lettered list in 5.2:

r) TSN CNC station (5.29)

5.4 VLAN Bridge component requirements

5.4.1 VLAN Bridge component options

Insert the following item at the end of the lettered list in 5.4.1:
ae) Support Stream reservation remote management (5.4.1.10).

5.4.1.5 Forwarding and queuing enhancements for time-sensitive streams (FQTSS)—
requirements

Insert the following items at the end of the lettered list in 5.4.1.5:

h)  Support the classMeasurementInterval attribute (12.20.1).
i) Support the SR Class to Priority Mapping Table (12.204):

Insert the following subclause (5.4.1.10) after 5.4.1.9:
5.4.1.10 Stream reservation remote management (optional)

A VLAN-aware Bridge component impleméntation that conforms to the provisions of this standard for
Stream reservation remote management shall

a)  Support the management functionality defined in Clause 12.
b) Support the use of a remotemanagement protocol. Bridges claiming to support remote management
shall state the following:
1)  Which remote management protocol standard(s) or specification(s) are supported for the server
implementation.
2) Which §tandard(s) or specification(s) for managed object definitions and encodings are
supported for use by the remote management protocol.
¢)  SupportTE-MSTID (5.5.2).
d)  Suppert the entities for Stream reservation remote management (12.32).
e) Support the adminldleSlope attribute (12.20.1).

5(5C-VLAN component conformance
5.5.1 C-VLAN component options

Insert the following item at the end of the lettered list in 5.5.1:

d)  Support TE-MSTID (5.5.2).
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Insert the following subclause (5.5.2) after 5.5.1:

5.5.2 TE-MSTID (optional)

A C-VLAN component implementation that conforms to the provisions of this standard for TE-MSTID shall

a) Disable learning for a set of Customer VLAN Identifiers (C-VIDs) allocated to the Traffic
Engineering Multiple Spanning Tree Instance Identifier (TE-MSTID) as specified in 8.4 and 8.9,
with the exception that support for PBB-TE is not required; and

b) Discard frames with unregistered destination addresses for C-VIDs allocated to the TE-MSTID
(8.8.1).

A C-VLAN component implementation that conforms to the provisions of this standard for TE-MSTID may

c) Allow control of all C-VIDs by an external agent, conforming to the Reserved\VID values of
Table 9-2.

Insert the following subclause (5.29) after 5.28:

5.29 TSN CNC station requirements

This subclause defines the conformance requirements for a statigw that supports the Time-Sensitive
Networking (TSN) Centralized Network Configuration (CNC) requirements (46.1.3). The TSN CNC station
component is implemented within an end station or Bridge.

A TSN CNC station implementation that conforms to the previsions of this standard shall:

a)  Support the use of a remote management/protocol. The TSN CNC claiming to support remote
management shall state the following:
1)  Which remote management protocol standard(s) or specification(s) are supported for the client
implementation.
2) Which standard(s) or specification(s) for managed object definitions and encodings are
supported for use by the remote management protocol.
b) Support the managed objéct definitions and encodings for Stream reservation remote management
(12.32).
¢) Support the use of jat least one protocol for User/network configuration information that complies
with the requiremeénts for protocol integration defined in 46.2. The TSN CNC shall state which
User/network configuration information protocol standard(s) or specification(s) are supported.
d) If a YANG-based protocol is supported by the TSN CNC for the User/network configuration
information, that protocol shall use the YANG module specified in 46.3.
e) If SRP(Clause 35) is supported by the TSN CNC for the User/network configuration information,
the TSN CNC shall support MRP External Control (12.32.4).
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10. Multiple Registration Protocol (MRP) and Multiple MAC Registration
Protocol (MMRP)

10.6 Protocol operation
Change NOTE 4 in 10.6 as shown:

NOTE 4—In the face of changing inputs, arbitrary loss, delay, reordering, and unsignaled interruption in participation,
no protocol will meet its objectives. What can be said is that the objectives will be met after a known period of operation
within specified limits, and what failures are most likely otherwise. MRP favors ensuring that registrations are made; at
the expense of tolerating prolonged registrations. Thus, the LeaveAll mechanism, when it has an effect, most often
implements “garbage collection.” At the same time it will also ensure that failed registrations are (re-)established. These
objectives cannot be ensured if the LeaveAllTime is set to zero; therefore, it is recommended to set the LeayeAllTime to
a nonzero value as soon as is practicable.

10.7 Protocol specification

10.7.4 Protocol timers

10.7.4.3 leavealltimer

Change 10.7.4.3 as shown:

The Leave All Period Timer, leavealltimer, controls the frequency’with which the LeaveAll state machine
generates LeaveAll PDUs. The timer is required on a per-Port,\per-MRP Participant basis. If LeaveAllTime
is zero, the Leave All Period Timer is not started; otherwise tFhe Leave All Period Timer is set to a random

value, T, in the range LeaveAllTime < T < 1.5 x LeaveAllTime when it is started. LeaveAllTime is defined
in Table 10-7.

10.7.6 Protocol Action definitions
10.7.6.10 Start leavealltimer
Change 10.7.6.10 as shown:

When LeaveAllTime is nonzero, this c€auses leavealltimer to be started, in accordance with the definition
of the timer in 10.7.4.3.
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10.7.8 Registrar state machine

Change Table 10-4 as shown:

Table 10-4—Registrar state table

STATE
IN LV MT
Begin! MT MT MT
New New New
rNew! Stop leavetimer
IN IN IN
rJoinln! || IN Stop leavetimer Join
- rJoinMt! IN IN
g
N rLv! || .
I B I R
txLA! || v
Re-declare!
Lv Ly
!
Flush! MT MT MT
Lv
i ] X-
leavetimer! X MT MT

2 If operPointToPointMAC is TRUES proceed directly to the Lv/MT
transition as defined in the LV State for the leavetimer! Event. This

avoids the delay resulting from the leavetimer. If operPointToPointMAC
is FALSE, the state machine is‘executed as shown.

10.7.9 LeaveAll state machine
Change the text of 10.7.9 as shoy{Table 10-5 remains unchanged):

A single LeaveAll state maghine exists for each full MRP Participant. Leave All messages generated by this
state machine also geherate LeaveAll events against all the Applicant and Registrar state machines
associated with that Pafticipant and Port; hence, LeaveAll generation is treated by those state machines in
the same way as teception of a LeaveAll message from an external source.

If the LeaveAHTime is changed from a value of zero to a nonzero value, a Begin! event shall be signaled to
the LeaveAll state machine to cause it to reinitialize.

The-detailed operation of this state machine is described in Table 10-5.
10.7.11 Timer values
Change the title of Table 10-7 as shown:

Table 10-7—MRP timer parameter default values
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Insert the following subclause (10.7.14) after 10.7.13:

10.7.14 External control

The MRP External Control feature (12.32.4) specifies a managed object that the network manager uses to

a) Disable MRP attribute propagation (MAP) for the MRP Participant of a Bridge Port.
b) Read MRP attribute registrations that the MRP Participant receives.
c)  Write MRP attribute values for the MRP Participant to declare.

There is one MRP External Control managed object for each MRP Participant (per Port per MRP application
per MAP Context, as specified in 10.2 and 10.3.1).

Under default operation, the MRP External Control feature (externalControl attribute FALSE)is ignored by
the operation of MRP and has no effect on MRP Attribute Propagation (MAP) specified in 10,3

When the MRP External Control feature is enabled by network management (externalControl attribute
TRUE), the operation of MAP in the Bridge performs as specified in 12.32.4, but ‘alb other aspects of MRP
operation are performed as specified in Clause 10.

10.8 Structure and encoding of Multiple Registration Protocol Data Units (MRPDUs)
10.8.3 Packing and parsing MRPDUs

10.8.3.5 Handling of protocol versions

Change list item c) in the lettered list in 10.8.3.5 as gigwn:

c)  Where the MRPDU carries a higher proteeol version than the version implemented, then

1) If aMessage is encountered in which the AttributeType is not recognized, then that Message is
discarded. This is achieved. by<discarding the successive VectorAttributes in the AttributeList
until either an EndMark or the end of the PDU is reached. If an EndMark is reached, processing
continues with the next-Méssage.

2) If a VectorAttribute\is encountered in which the AttributeEvent is not recognized for the
AttributeType concerned, then the VectorAttribute is discarded and processing continues with
the next VectorAttribute, if the end of the PDU has not been reached.

3) For the MSRP application (Clause 35), if a FirstValue is encountered in which a TLV is not

recognized for the Type concerned, then the TLV is discarded and processing continues with
the next TLV, if the end of the PDU has not been reached.
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12. Bridge management

Change the second paragraph of 12.20 as shown:

This managed resource comprises the following objects:

a)  The Bandwidth Availability Parameter Table (12.20.1)
b) The Transmission Selection Algorithm Table (12.20.2)
¢) The Priority Regeneration Override Table (12.20.3)

d) The SR Class to Priority Mapping Table (12.20.4)

12.20.1 Bandwidth Availability Parameter Table
Change 12.20.1, including Table 12-4, as shown:

There is one Bandwidth Availability Parameter Table per Port of a Bridge, ¢omponent. Each table row

contains a set of parameters for each traffic class-that-supperts—the-eredit-baséd-shaper-algorithm{(8-6-82)

configured for use with time-sensitive streams, as detailed in Table 12-4. Rews in the table can be created or
removed dynamically in implementations that support dynamic configuration of pPorts and components.

Table 12-4—Bandwidth Availability Parameter Table row elements

Name Data type g};::f:igg: Conformance” | References
Fraffie-elasstrafficClass® unsigned infeger [0..7] R BE 343
3.268,8.6.8
deltaBandwidth percentage RW BE 343
adminldleSlope unsigned integer RW BEC 34.3
operldleSlope unsigned integer R BE 343
classMeasurementInterval unsigned integer RW be 34.34= 364.4,
lockClassBandwidth Boolean RW be 343

4R = Read only access; RW = Read/Write access.

bp= Required for Bridge or Bridge component support of FQTSS; E = Required for end station support of FQTSS:; b=
Optional for Bridge or Bridge component support of FQTSS: e = Optional for end station support of FQTSS; C = Required
for Bridge or Bridge component support of Stream reservation remote management,

¢ Therterm”“trafficClass” in this table is the same as the “traffic class” definition of this standard.

The classMeasurementInterval attribute provides management control of the classMeasurementlnterval

parameter specified in 34.3. The classMeasurementlnterval attribute uses units of nanoseconds. converted

to/from units of seconds for use in 34.3. If management of classMeasurementInterval is not supported, the

default values (34.5) are used as the fixed Port configuration.

1L 4 £1 11 D) | alil - 4 Vs S ) AL 1s 1 Lol - pu | 41 Lo 1D vy
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configuration.
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12.20.2 Transmission Selection Algorithm Table

Change the text of 12.20.2 as shown (Table 12-5 remains unchanged):

g -6- se-component—Each
table row contains a set of parameters for each traffic class that the Port supports, as detailed in Table 12-5.

There is one Transmission Selection Algorithm Table per Port of a Bridge component.

NOTE—In order to manage the mapping of traffic class to priority, refer to the Traffic Class Table managed object
(12.6.3).

12.20.3 Priority Regeneration Override Table
Change the text of 12.20.3 as shown (Table 12-6 remains unchanged):

There is one Priority Regeneration Override Table per Port of a Bridge component. This is in addition to the
Priority Handling managed object (12.6.2) that would also exist per Port of a Bridge component. Each table
row contains a set of parameters for each received priority value that is associatedwith an SR class (3.259,
6.9.4), as detailed in Table 12-6.

Insert the following subclause (12.20.4, including Table 12-7) after 12.2@\3%dnd renumber the subsequent
tables in Clause 12 accordingly:

12.20.4 SR Class to Priority Mapping Table

There is one SR Class to Priority Mapping Table per Bridge component. Each table row corresponds to an
SR class, as detailed in Table 12-7. Rows in the table’ can be created or removed dynamically in
implementations that support dynamic configuration/of, Ports and components, using Priority to specify the
row to create/delete.

Table 12-7—SR Class to'Priority Mapping Table row elements

Name Data type Operatlon: Conformance® References
supported
Priority unsigned integer [0..7] R b 6.9.3
SRclassID unsigned integer [0..6] RW b 352292

4R = Read only access; RW = Read/Write access.
bp= Optional for Bridge or Bridge component support of FQTSS.

The SRclassID attribute specifies the SR class ID from Table 35-7 of 35.2.2.9.2, mapped to the associated
Priority (SRclassPriority of 35.2.2.9.3). The default values for this managed object use the default values
specified in 34.5 (i.e., Priority 3 for SRclassID 6 and Priority 2 for SRelassID 5).

If/ this managed object is not supported, the default values specified in 34.5 are used as the fixed
configuration.

NOTE 1—This managed object is not needed for an end station, since according to the requirements of 35.2.2.9.3, an
end station uses the SR class to priority mapping that the neighboring Bridge provides in SRP’s Domain attribute.

NOTE D I
™NOT

In-erder—ton
(12.6.3).

aan d-abicct
SHagea—oojecT

NOTE 3—The maximum number of rows supported for this table is provided in the maxSRclasses parameter of 12.22.1.
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12.22 Stream Reservation Protocol (SRP) entities

12.22.1 SRP Bridge Base Table

Change Table 12-14 (formerly Table 12-13) as shown:

Table 12-14—SRP Bridge Base Table row elements

Name Data type g};:(?:i:g; Conformance References
msrpEnabledStatus Boolean RW B 35.2.1.4 ite’d)
talkerPruning Boolean RW B 35271.4"tem b)
msrpMaxFanInPorts unsigned integer RW B 35.2.1.4 item f)
msrpLatencyMaxFrameSize | unsigned integer RW B 35.2.1.4 item g)
talkerVlanPruning Boolean RW b 35.2.14 item 1
maxSRclasses unsigned integer R b 35.2.1.4 item m)

4R = Read only access; RW = Read/Write access.
bB= Required for Bridge or Bridge component support of SRP; E = Required fof end station support of SRP; b = Optional
for Bridge or Bridge component support of SRP.

12.22.2 SRP Bridge Port Table
Change 12.22.2, including Table 12-15 (formerly@nble 12-14) as shown:

There is one SRP Configuration Parameter Table'per Port of a Bridge component. Each table row contains a
set of parameters for each MSRP entity per@Port, as detailed in Table 12-15.

Table 12-15—SRP Bridge Port Table row elements

Name Data type gll;)e;:::zgs Conformance® References
msrpPortEnabledStatus Boolean RW B 35.2.1.4 item e)
MSRP Failed Registrations | counter B 10.7.12.1
MSRP LastyPDU Origin MAC Address B 10.7.12.2
SR~PVID unsigned integer[1..4094] RW B Table 9-2,

35.2.1.4 item 1)
talkerPruningPerPort Boolean RW b 35.2.1.4 item k)

4R = Read only access; RW = Read/Write access.
bp= Required for Bridge or Bridge component support of SRP; E = Required for end station support of SRP; b = Optional
for Bridge or Bridge component support of SRP.
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12-22°6 SRP-Stream Pretoad Table

There is one SRP Stream Preload Table per Bridge component. Each table contains a set of parameters for
each StreamID that is preloaded on the Bridge as it initializes (i.e., powers up/reboots), as detailed in
Table 12-19. The preloading of Table 12-19 on each Port of the Bridge is specified in 12.22.7. Rows in the
table can be created or removed dynamically in implementations that support dynamic configuration of
Ports and components.

Table 12-19—SRP Stream Preload Table row elements

Name Data type 211;) el:‘;:ig:;: Conformance” References

StreamID octet string(size(8)) RW b 352282

Stream Destination Address | MAC Address RW b 35.2.2.8.3 item a)
Stream VLAN ID unsigned integer [0..4094] RW b 35.2.2.8.3 item b)
MaxFrameSize unsigned integer [0..65535] RW b 35.2.2.8.4 item a)
MaxIntervalFrames unsigned integer [0..65535] RW, b 35.2.2.8.4 item b)
Data Frame Priority unsigned integer [0..7] RW b 35.2.2.8.5 item a)
Rank unsigned integer [0..1] RW b 35.2.2.8.5 item b)

4R = Read only access; RW = Read/Write access.
bp= Optional for Bridge or Bridge component support of SRP.

12.22.7 SRP Reservations Preload<Table
There is one SRP Reservations Prelgad Table per reservation direction per Port of a Bridge component. Each
table contains a set of parameters for each Talker or Listener registration that is preloaded on the Bridge as it

initializes (i.e., powers up/rebeots), as detailed in Table 12-20. Rows in the table can be created or removed
dynamically in implementations that support dynamic configuration of Ports and components.

Table 12-20—SRP Reservations Preload Table row elements

Name Data type gg:::ﬂgg: Conformance® | References
StreamID octet string(size(8)) RW b 352282
Direction unsigned integer[0..1] RW b 35.2.1.2

Accumulated Latency unsigned integer RW b 35.2.2.8.6

4R = Read only access; RW = Read/Write access.

by = optianal for Bridge or Bridge companent support of SRP
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The SRP preload tables (Table 12-19 and Table 12-20) are used to initialize Streams within each Bridge as it
powers up, to preload the Stream registrations that will later be provided by operation of SRP. When the
Bridge initializes, the SRP preload tables shall be used for a two phase operation as follows:

In the first phase, the Bridge iterates Table 12-20 to find rows for which the Direction is Talker. For each
Talker row, if the StreamID in Table 12-20 is also found in Table 12-19, the Bridge shall

a)

b)

Invoke the MVRP ES REGISTER_VLAN MEMBER service primitive (11.2.3.2.1) on the Port.
The attribute_type parameter carries the VID Vector Attribute Type (11.2.3.1.6). The attribute value
parameter carries the Stream VLAN ID for the associated StreamID in Table 12-19.

Invoke MSRP REGISTER_STREAM.request (35.2.3.1.1) on the Port. The attribute_type parameter
carries the Talker Advertise Vector Attribute Type [item a) in 35.2.2.4]. The Declaration Type)in’the
attribute_value parameter is Talker Advertise. The attribute_value parameter carries theyfellowing
parameters from Table 12-19: StreamID, DataFrameParameters.destination address~from Stream
Destination Address, DataFrameParameters.vlan_identifier —from  Stream \VLAN 1D,
TSpec.MaxFrameSize, TSpec.MaxIntervalFrames, PriorityAndRank.Data Fraimje Priority, and
PriorityAndRank.Rank. The attribute value parameter carries the following per-Port parameters
from Table 12-20: Accumulated Latency. The Failure Information in the attiibute value parameter
is not applicable to Talker Advertise.

In the second phase, the Bridge iterates Table 12-20 to find rows for which the Direction is Listener. For
each Listener row, if the StreamID was processed as a Talker during the\first phase, then the Bridge shall:

¢)

d)

Invoke MSRP REGISTER ATTACH.request (35.2.3.1.5)_on the Port. The attribute_type parameter
carries the Listener Vector Attribute Type [item c)\iw' 35.2.2.4]. The Declaration Type in the
attribute_value parameter is Listener Ready. The attribute value parameter carries StreamID from
Table 12-20.

Invoke the MVRP ES REGISTER _VLANSMEMBER service primitive (11.2.3.2.1) on the Port.
The attribute_type parameter carries the YID Vector Attribute Type (11.2.3.1.6). The attribute_value
parameter carries the Stream VLAN ID for the associated StreamlID in Table 12-19.

Update the Dynamic Reservation JEntries (8.8.7) for the Port to Forwarding, using the Stream
Destination Address for the asso¢iated StreamID in Table 12-19.

For traffic class N that is_mapped to the Data Frame Priority of Table 12-19, increase the
operldieSlope(N) variable (fitem d) in 34.3] using the bandwidth requirements of the Stream
(MaxFrameSize and MaxIntervalFrames of Table 12-19).

Insert the following subclygse (12.32, including Table 12-38 through Table 12-41) after 12.31.4:

12.32 Streamreservation remote management

Clause 46defines Time-Sensitive Networking (TSN) configuration, including a Centralized Network
Configuration (CNC) station that uses managed objects for configuration of each Bridge. This subclause
specifies“managed objects within the Bridge that can be used by the TSN CNC station or any other
management component.

This managed resource comprises the following objects:

a) Bridge Delay (12.32.1)

b) Propagation Delay (12.32.2)

¢) Static Trees (12.32.3)

d) }V{P\P EAt\.«llJu} C\Jlltj Ul (1“.3”.4)
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12.32.1 Bridge Delay

This subclause specifies attributes of a managed object that is used to determine the delay of frames as they

pass through the Bridge S reiay. There is one Bridge Delay managed object per PoTt pair per walfic ciass of a
Bridge component. Each set of Bridge Delay attributes is accessed using three indices: ingress Port, egress
Port, and traffic class. The set of managed object attributes is shown in Table 12-38.

Table 12-38—Bridge Delay attributes

Name Data type g};)i?:igg: Conformance® | References
independentDelayMin unsigned integer B 12.32.1.1
independentDelayMax unsigned integer R B 12.32.1.1
dependentDelayMin unsigned integer R B 12.32.1.2
dependentDelayMax unsigned integer R B 12.32.1.2

4R = Read only access; RW = Read/Write access.
bp= Required for Bridge or Bridge component support of Stream reservation remote mandgement; b = Optional for Bridge
or Bridge component support of Stream reservation remote management.

For each set of Bridge Delay attributes, the total delay through the Bridge consists of the delay that is
independent of frame length, plus the delay that is dependent on frame length.

Each delay is provided as a range, with both minimurfirattribute and maximum attribute.

The delays represent the worst-case range per the design of the Bridge, and are not measured. If the Bridge
design varies based on the configuration of féatures in the Bridge, the delays are returned according to the
current configuration of the Bridge.

NOTE 1—In order to obtain the most aceurate delays, the TSN CNC typically configures the Stream from Talker to
Listeners, and then reads the delays foithe Ports that ingress/egress that Stream. For example, use of IEEE Std 802.1CB
could change the implementation jin the Bridge, and therefore it is best to configure those features in the Bridge prior to
reading the delays.

Each delay is provided.as if the corresponding frame encounters zero delay for transmission selection
(8.6.8). This occurs when the queue for the frame’s traffic class is empty, the frame’s traffic class has
permission to transmit, and the egress Port is idle (not transmitting).

NOTE 2—Computation of delay factors due to use of multiple traffic classes, frame preemption, traffic shaping, and
traffic scheduling is the responsibility of the TSN CNC, and therefore these factors are not included in the delay
attributes-of this managed object. For example, assume that a frame of a TSN Stream encounters 12 ps of delay due to
traffic,sCheduling (i.e., waiting for gate to open), 5 pus due to a previous frame of the same traffic class, and 700 ns to
800-ns of hardware delay (e.g., PHYs and relay). For this example, independentDelayMin is 700, and
independentDelayMax is 800 (i.e., the extra 17 ps for queuing/scheduling is not included in this managed object).

12.32.1.1 independentDelayMin/Max

These attributes provide the portion of delay that is independent of frame length.

Each length-independent delay attribute 1s an unsigned integer in units of nanoseconds.
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The independentDelayMin attribute provides the minimum length-independent delay for a frame to forward
from ingress Port to egress Port for this traffic class. If the actual delay is a fraction of a nanosecond,
independentDelayMin shall be the greatest integer number of nanoseconds that is less than or equal to the

actual defay.

The independentDelayMax attribute provides the maximum length-independent delay for a frame to forward
from ingress Port to egress Port for this traffic class. If the actual delay is a fraction of a nanosecond,
independentDelayMax shall be the least integer number of nanoseconds that is greater than or equal to the
actual delay.

NOTE 1—Since the minimum to maximum range is intended to be worst-case, the rules for handling a fraction 'of a
nanosecond are intended to result in the widest range.

The delay begins when the message timestamp point of the ingress frame passes the reference plane’marking
the boundary between the network media and PHY. The delay ends when the message timestamp point of
the egress frame passes the reference plane marking the boundary between the network media'and PHY. The
message timestamp point is specified by IEEE Std 802.1AS for various media, near thé start of the frame.

NOTE 2—This delay includes all aspects of length-independent delay for a frame that is’ferwarded, including handling
of error conditions.

12.32.1.2 dependentDelayMin/Max

These attributes provide the portion of delay that is dependent on.frame length, where frame length is the
number of octets that transfer across the MAC Service interfaces. Each length-dependent delay attribute
specifies the time for a single octet of the frame to transfer from ingress to egress.

Each length-dependent delay attribute is an unsigned int€ger in units of picoseconds.

The dependentDelayMin attribute provides the niinimum length-dependent delay from ingress Port to egress
Port for this traffic class. If the actual delay is\a*fraction of a picosecond, dependentDelayMin shall be the
greatest integer number of picoseconds that(is less than or equal to the actual delay.

The dependentDelayMax attribute ptovides the maximum length-dependent delay from ingress Port to
egress Port for this traffic class. If\the actual delay is a fraction of a picosecond, dependentDelayMax shall
be the least integer number of picoseconds that is greater than or equal to the actual delay.

NOTE—The length-dependént delay typically includes the time to receive and store each octet of the frame, and this
time depends on the link‘speed of the ingress Port. For example, if the ingress Port is operating at 1 Gb/s, both
dependentDelayMin and-dependentDelayMax can return 8000. If an internal communication mechanism exists within
the Bridge’s archifecture (i.e., in the relay), the time for that mechanism is added to the frame-dependent delay. For
example, if a 100, Mb/s serial link connects the ingress and egress Ports, the previous example with 1 Gb/s link speed can
return 88000-for-both dependentDelayMin and dependentDelayMax.

12.32.2 Propagation Delay

This'subclause specifies attributes of a managed object used to determine the delay along the network media
(€.g., cable) for a frame transmitted from the specified Port of this station to the neighboring Port on a
different station. There is one Propagation Delay managed object per Port of a station (i.e., Bridge or end
station). The set of managed object attributes is shown in Table 12-39.
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Table 12-39—Propagation Delay attributes

Namme Pata typt Oneratwng Cuufd‘l‘l‘l‘l'mh__REfElﬂ'l\,ca
supported
txPropagationDelay unsigned integer R BE 12.32.2.1

4R = Read only access; RW = Read/Write access.
b B = Required for Bridge or Bridge component support of Stream reservation remote management; E = Required for end
station support of Stream reservation remote management.

12.32.2.1 txPropagationDelay

The txPropagationDelay begins when the message timestamp point of an egress frame passes the reference
plane marking the boundary between the network media and PHY of this station’s Port. The
txPropagationDelay ends when the message timestamp point of an ingress frame-o0n, the neighboring
station’s Port passes the reference plane marking the boundary between the networkr-inedia and PHY. The
message timestamp point is specified by IEEE Std 802.1AS for various media, nearthe start of the frame.

The txPropagationDelay attribute is an unsigned integer in units of nanoseConds. If the actual propagation
delay is measured to a fraction of a nanosecond, the txPropagationDelay-value shall be least integer number
of nanoseconds that is greater than or equal to the actual delay.

NOTE 1—Propagation delay in one direction of transmit is not necessarily/the same as propagation delay of transmit in
the reverse direction. In order to determine if a delay asymmetry exists; management can read the txPropagationDelay
attribute on the neighboring station’s Port. The txPropagationDelay‘attribute of the neighboring station’s Port effectively
provides the propagation delay for receiving frames on this station’s Port.

NOTE 2—The txPropagationDelay attribute is typically/measured using a time synchronization protocol. For example,
when IEEE Std 802.1AS is in use, the value of this attribute can be obtained using the managed objects
neighborPropDelay and delayAsymmetry.

NOTE 3—One of the primary purposes of the txPropagationDelay attribute is to add to Bridge Delay in order to
compute total latency for a Stream. Although time synchronization protocols based on IEEE Std 1588 typically measure
propagation delay to units of 27 ns, that;degree of precision is not required for txPropagationDelay, since Bridge Delay
is expressed as nanoseconds.

12.32.3 Static Trees

This subclause specifies attributes of a managed object used to determine if the static trees feature is
supported by the Bridge. There is one Static Trees managed object that applies to the Bridge. The set of
managed objectattributes is shown in Table 12-40.

Table 12-40—Static Trees attributes

Name Data type Operatlons Conformance® | References
supported
staticTreesSupported Boolean R B 12.32.3.1

4R = Read only access; RW = Read/Write access.
bp= Required for Bridge or Bridge component support of Stream reservation remote management.
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12.32.3.1 staticTreesSupported

For some use cases, the TSN CNC needs to configure static (persistent) trees through Bridges from Talker to

Tistencrs (¢.g., tor use of IEEE Std 802 1CB). The Traffic Engincering Multipic Spanning 11ec Instance
Identifier (TE-MSTID) can be leveraged for these use cases. A VLAN ID is allocated to the TE-MSTID in
the MST Configuration Table if it is not under control of either a spanning tree protocol or IS-IS. Static
Filtering Entries (8.8.1) specify frame forwarding and filtering for VLAN IDs allocated to the TE-MSTID.

The TE-MSTID feature is used as the basis of a set of features called Provider Backbone Bridge Traffic
Engineering (PBB-TE) as specified in 25.10. For many TSN CNCs, use of the TE-MSTID feature_is
essential, but the additional features of PBB-TE are not necessary. The TSN CNC uses. \the
staticTreesSupported attribute to determine that TE-MSTID is supported by the Bridge. A Bridge-that
supports PBB-TE without support of Stream reservation remote management is not required tosimplement
the staticTreesSupported attribute.

A Bridge that supports Stream reservation remote management shall return the valié TRUE from the
staticTreesSupported attribute, and shall support the TE-MSTID as specified in 5.5.2¢

NOTE—In order to determine support for TE-MSTID by the Bridge, the TSN\VCNC attempts to read the
staticTreesSupported attribute. If the read operation returns an error, or if the read peturns FALSE, then the TSN CNC
concludes that TE-MSTID is not supported.

12.32.4 MRP External Control

In the Centralized network/distributed user model shown_dn~Figure 46-2, user configuration data is
exchanged in a distributed manner by each Talker/Listeneréend station, and the network is configured in a
centralized manner (using a CNC). A Bridge near the Talker/Listener acts as a proxy with the CNC. One
protocol solution for this model is to use the MRP pretecol for user data (i.e., MSRP, MVRP, and/or MMRP
applications), and a network management protocol(as the proxy with the network manager (i.e., CNC). This
enables the end stations to use the same MRP pratocol as the Fully distributed model of Figure 46-1.

This subclause specifies attributes of a managed object that the network manager uses to

a) Disable MRP attribute propagation (MAP) for the MRP Participant of a Bridge Port.
b) Read MRP attribute registrations that the MRP Participant receives.
c)  Write MRP attribute values for the MRP Participant to declare.

There is one MRP External)Control managed object for each MRP Participant (per Port per MRP application
per MAP Context, asispecified in 10.2 and 10.3.1).

For the MSRP-application, although 35.2.4.5 implies that a single MAP Context exists, the specifications of
35.1.3.1 ensure’ that every distinct value of vlan_identifier propagates along the corresponding VLAN
context~(103.1). Therefore, for the purposes of indexing this managed object, MSRP uses the
vlan cdentifier as the MAP Context identifier.

Theset of managed object attributes is shown in Table 12-41.
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Table 12-41—MRP External Control attributes

Namre Datatype g%is:igg: Conformmamce®——Referemces
externalControl Boolean RW B 12.32.4.1
indicationList octet string B 12.32.4.2
indicationListLength unsigned integer B 12.32.4.3
indicationChangeCounter counter B 12.32.4.4
adminRequestList octet string RW B 12.32@#)5
adminRequestListLength unsigned integer RW B 12.32.4.6
operRequestList octet string B 12.32.4.7
operRequestListLength unsigned integer B 12.32.4.8

4R = Read only access; RW = Read/Write access.
bp= Required for Bridge or Bridge component when both Stream reservation remote mandgément and the corresponding
MRP application are supported.

12.32.4.1 externalControl

When the externalControl attribute is FALSE, MRP attributes‘propagate on the MRP Participant according
to the specifications for MAP in 10.3 and specifications of the MRP Application (e.g., 35.2.4). Ports with the
externalControl attribute FALSE are considered as candidates for the MRP Application’s MAP Context. The
remaining attributes of this managed object (12.324:2 through 12.32.4.8) are ignored by Ports with the
externalControl attribute FALSE.

When the externalControl attribute is TRUE, tlie MRP Participant is removed from the MRP Application’s
MAP Context. The MRP Participant perferms all other aspects of MRP, including MRP operation (10.6),
MRP specifications (10.7), and MRPDU"encodings (10.8). The remaining attributes of this managed object
(12.32.4.2 through 12.32.4.8) act as* an application component as specified in 10.2. The application
component stores MAD indications for registration received on the Port, and invokes MAD requests for
declarations on the Port.

The default value of the €xternalControl attribute is FALSE.

12.32.4.2 indicationList

As specifiegd ;i 10.2, the MAD Join.indication primitive is invoked in the application component when
MRP detects that an MRP attribute has joined (i.e., registered), and the MAD_Leave.indication primitive is
invoked-in the application component when MRP detects that the MRP attribute has left (i.e., no longer
registered). When the externalControl attribute is TRUE, the indicationList attribute stores the list of all
Joined MRP attributes for the MRP Participant.

When the MAD_Join.indication primitive is invoked, the MRP Participant forms a sequence of octets,
temporarylndication, from the MAD Join.indication parameters as follows:

a)  The first octet of temporaryIndication contains the attribute type parameter.

1)

Tl i ok £ L L. . b 4] 1 4] £ 41 fopan ] L 4
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single octet.
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c) Subsequent octets of temporarylndication contain the sequence of octets for the attribute value
parameter.

NOUOTE I—1h€ new parameter 1S not UsScd 101 indicationrist.

The MRP Participant searches the indicationList to determine if the same octets as temporarylndication
(i.e., same attribute type and attribute value) exist. If no match is found, the contents of
temporarylndication are appended to the end of indicationList. The result of this specification is that the
indicationList consists of an octet string that represents multiple MAD_Join.indication primitives in the
order initially invoked.

When the MAD_Leave.indication primitive is invoked, the MRP Participant forms a sequence of petets,
temporarylndication, as specified for MAD Join.indication. The MRP Participant searches the
indicationList to determine if the same octets as temporarylndication exist. If a match s found, the
attribute’s octets (i.e., matching temporarylndication) are removed from the indicationList.

NOTE 2—When the indication’s attribute type is Listener Vector Attribute Type, the Listener’s Declaration Type
(35.2.1.3) is encoded as the last octet of attribute value, even though the Declaration Type(is.not encoded in the MRP
FirstValue (10.8.2.7), but the MRP FourPackedEvent (10.8.2.10.2). For the Listener Ephanced Vector Attribute Type,
the Listener’s Declaration Type is not encoded as the last octet, since the equivalent,information is available in the
ListenerStatus element (46.2.5.1).

The default value of the indicationList attribute is the empty octet string:

NOTE 3—The attribute encoding of indicationList does not correspond directly to the MRPDU. For example, if the
received MRPDU uses NumberOfValues of three, then the MRPRUY encodes only one attribute value (FirstValue),
whereas indicationList encodes three distinct attribute type/length/value triplets.

When the externalControl attribute is FALSE, the indicdtionList attribute is ignored by the MRP Participant,
and returns the empty octet string.

12.32.4.3 indicationListLength

The indicationListLength attribute returns'the number of octets in the indicationList attribute.
When the externalControl attribute\is' FALSE, the indicationListLength attribute returns zero.
12.32.4.4 indicationChangeCounter

The indicationChangeCounter attribute increments by one for each change to indicationList as specified in
12.32.4.2.

The default-value of the indicationChangeCounter attribute is zero.

Whenrthe’externalControl attribute is FALSE, the indicationChangeCounter attribute returns zero.
12:32.4.5 adminRequestList

The adminRequestList attribute provides the administrative value of the current list of MAD requests for the
MRP Participant (operRequestList). Changes to adminRequestList result in invocation of

MAD Join.request and MAD_Leave.request primitives (12.32.4.7). Each attribute in adminRequestList is
encoded as the attribute_type parameter as a single octet, followed by the length of the attribute value

paramaota nale o e ollo ed b cauence-obo o a he o b Q ! a0 mete
PaHcte S-S e-0cte51HoOWeaBY—-S5eqUe 4 b SravEE aa

NOTE—The new parameter is not used for adminRequestList.
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The default value of the adminRequestList attribute is the empty octet string.

When the externalControl attribute is TRUE, the adminRequestList attribute is copied to the

OperRequUestLiSt attribute as soon as possibie according to the implementation. For example, the
implementation could copy the list between each MRPDU transmit, or it could copy the list after all
attributes in the previous operRequestList complete transmission as MRPDUs.

When the externalControl attribute is FALSE, the adminRequestList attribute is ignored by the MRP
Participant, but it retains its value.

12.32.4.6 adminRequestListLength

The adminRequestListLength attribute provides the administrative value for the number of)'ectets in
adminRequestList.

The default value of the adminRequestListLength attribute is zero.
When the externalControl attribute is TRUE, the adminRequestListLength attribute is copied to the
operRequestListLength attribute at the same time that the adminRequestList{attribute is copied to the

operRequestList attribute.

When the externalControl attribute is FALSE, the adminRequestListLength attribute is ignored by the MRP
Participant, but it retains its value.

12.32.4.7 operRequestList

The operRequestList attribute is the operational valu€, of the current list of MAD requests for the MRP
Participant. Prior to copying adminRequestList to operRequestList, the lists are compared as follows:

a) If an attribute exists in adminRequestList that does not exist in operRequestList, invoke
MAD Join.request for that attribute; with the new parameter set TRUE.
b) If an attribute exists in opetRequestList that does not exist in adminRequestList, invoke
MAD Leave.request for that aftribute.
When the comparison is complete; adminRequestList is copied to operRequestList.
The default value of the gperRequestList attribute is the empty octet string.

12.32.4.8 operRequestListLength

The operReqtiestListLength attribute is the operational value of the adminRequestListLength attribute, and
it is copied.at/the same time that adminRequestList attribute is copied to operRequestList.

The.d€fault value of the operRequestListLength attribute is zero.
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17. Management Information Base (MIB)

17.4-Security considerations

17.4.12 Security considerations of the IEEE8021-FQTSS-MIB
Change the third paragraph and lettered list in 17.4.12 as shown:

The following tables and objects in the IEEE8021-FQTSS-MIB can be manipulated to interfere with the
operation of the forwarding and queuing mechanisms in a manner that would be detrimental to\the
transmission of time-sensitive streams:

ieee8021FqtssDeltaBandwidth
ieee8021FqtssAdminldleSlopeMs
ieee8021FqtssAdminldleSlopeLs
ieee8021FqtssClassMeasurementInterval
ieee8021FqtssSrClassld
ieee8021FqtssTxSelectionAlgorithmID
ieee802 1FqtssPriorityRegenOverride

a) ieee8021FqtssDeltaBandwidth can be manipulated to reduce the amount of bandwidth available to a
given SR class.

b) ieee8021FqtssAdminldleSlopeMs and ieee8021FqtssAdminldleSlopeLs can be manipulated to
change the overall amount of bandwidth available te stteam traffic on a Port, in a network where
SRP is not used for stream reservations.

c) ieee8021FqgtssClassMeasurementInterval can be manipulated to change the measurement interval
that is used, together with TSpec, to calculat€ reserved bandwidth.
d) icee8021FqtssSrClassld can be manipulafed fo change the priority mapping of a SRclassID to a

priority. This can impact the behavior of Streams.

e) e)-ieee8021FqtssTxSelectionAlgorithmilD can be manipulated in order to apply the wrong
transmission selection algorithm«to.a‘traffic class that was being used by stream traffic.

f)  d)ieee8021FqtssPriorityRegenOverride can be manipulated to disrupt stream traffic within an SRP
domain with non-stream traffic entering from outside the SRP domain boundary.

17.4.14 Security considerations of the IEEE8021-SRP MIB
Change the third pargspeph and lettered list in 17.4.14 as shown:

The following tables and objects in the IEEE8021-SRP MIB can be manipulated to interfere with the
operation of the stream reservation mechanisms in a manner that would be detrimental to the transmission of
the associafed stream data:

ieee8021SrpBridgeBaseMsrpEnabledStatus
ieee8021SrpBridgeBaseMsrpTalkerPruning
ieee8021SrpBridgeBaseMsrpMaxFanInPorts
ieee8021SrpBridgeBaseMsrpLatencyMaxFrameSize
icee8021SrpBridgeBaseMsrpTalkerVlanPruning
ieee8021SrpBridgePortMsrpEnabledStatus
ieee8021SrpBridgePortSrPvid
ieee8021SrpBridgeBaseMsrpTalkerPruningPerPort

a) ieee8021SrpBridgeBaseMsrpEnabledStatus can be manipulated to enable or disable MSRP
operations for the entire Bridge.
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ieee8021SrpBridgeBaseMsrpTalkerPruning can be manipulated to stop the propagation of Talker
attributes if Listeners are not configured to support Talker Pruning.
ieee8021SrpBridgeBaseMsrpMaxFanInPorts can be manipulated to set the number of ingress pPorts

=

SUpporting streaming down to one, whiich would Stop 1alkers steams 1fom coming in on any other
pPort.

ieee8021SrpBridgeBaseMsrpLatencyMaxFrameSize can be manipulates to set a frame size that is
so large or so small that it causes the Bridge to calculate unreasonable maximum latency.

ieee8021SrpBridgeBaseMsrpTalkerVlanPruning can be manipulated to change the behavior of a
Bridge regarding Talker declarations. This can either restrict Talker declarations in an unintended

way or cause Talker declarations to be forwarded on unintended Ports.
e)-ieee8021SrpBridgePortMsrpEnabledStatus can be manipulated to enable or disable MSRP-on(a
particular pPort, perhaps allowing sensitive stream data to be sent to unacceptable devices.
ieee8021SrpBridgePortSrPvid can be manipulated to move Streams to a VLAN thatyhas been
blocked by management, thus disabling reception of the Stream by one or more Listenets.
ieee8021SrpBridgeBaseMsrpTalkerPruningPerPort can be manipulated to disablensMAC address

pruning per Port, causing Talker declarations to be forwarded on unintended Porfs.
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17.7.12 Definitions for the IEEE8021-FQTSS-MIB module

Replace 17.7.12 with the following text:

IEEE8021-FQTSS-MIB DEFINITIONS ::= BEGIN

-- MIB for support of the Forwarding & Queuing Enhancements
-- for Time Sensitive Streams (FQTSS) in IEEE 802.1Q Bridges.

IMPORTS

MODULE-IDENTITY,
OBJECT-TYPE,
Unsigned32

FROM SNMPv2-SMI
TEXTUAL-CONVENTION,
TruthValue,
RowStatus

FROM SNMPv2-TC
MODULE-COMPLIANCE,
OBJECT-GROUP

FROM SNMPv2-CONF
ieee802dotlmibs,
IEEE8021PriorityValue

FROM IEEE8021-TC-MIB
ieee8021BridgeBaseComponent Idy
ieee8021BridgeBaseEntry,
ieee8021BridgeBasePort,
ieee8021BridgeBasePortEntry

FROM IEEE8021-BRIDGE-MIB
BridgeId

FROM BRIDGE-MIB

ieee8021FgtssMib MODULE-IDENTITY
LAST-YPDATED "201810040000z" -- October 4, 2018
ORGANJZATION "IEEE 802.1 Working Group"
CONTACT-INFO
" WG-URL: http://ieee802.0rg/1l/
WG-EMail: STDS-802-1-L@IEEE.ORG

Contact: IEEE 802.1 Working Group Chair
Postal: C/0O IEEE 802.1 Working Group
IEEE Standards Association
445 Hoes Lane

Piscataway
NJ 08854
USA
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E-mail: STDS-802-1-L@IEEE.ORG"
DESCRIPTION
"The Bridge MIB module for managing devices that support

the Forwarding and Queuing Enhancements
for Time Sensitive Streams.

Unless otherwise indicated, the references in this MIB
module are to IEEE Std 802.1Q.

Copyright (C) IEEE (2018).
This version of this MIB module is part of IEEE Std 802.1Qs
see the draft itself for full legal notices."

REVISION "201810040000Z" -- October 4, 2018
DESCRIPTION
"Published as part of IEEE 802.1Qcc-2018.
Added managed objects for Stream ReSérvation
Protocol (SRP) Enhancements and Pernformance

Improvements"

REVISION "201806280000Z" -- June 28, 2018
DESCRIPTION
"Published as part of IEEE Std'802.1Q 2017.
Cross references corrected and updated. "

REVISION "201512020000Z" -- De€ember 2, 2015

DESCRIPTION
"Published as parp, of IEEE Std 802.1Q 2014 Cor-1.
ETS code point %added to the textual convention
IEEE8021FgtssTxSelectionAlgorithmIDvValue "

REVISION "201412150000Z" -- December 15, 2014

DESCRIPTION
"Published as part of IEEE Std 802.1Q 2014 revision.
Crosgs references updated and corrected."

REVISION "201102270000Z" -- February 27, 2011
DESCRIPTION
"Minor edits to contact information etc. as part of
2011 revision of IEEE Std 802.1Q."

REVISION "200910010000Z2" -- October 1, 2009
DESCRIPTION
"Initial revision, included in IEEE 802.1Qav."
:= { ieee802dotlmibs 16 }

-- Textual Conventions
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IEEE8021FgtssTrafficClassValue ::= TEXTUAL-CONVENTION

DISPLAY-HINT "d"

STATUS current

DESCRIPTION
"An 802.1 FQTSS traffic class value.
This is the numerical value associated with a traffic
class in a Bridge. Larger values are associated with
higher priority traffic classes."

REFERENCE "12.20.1"

SYNTAX Unsigned32 (0..7)

IEEE8021FgtssDeltaBandwidthValue ::= TEXTUAL-CONVENTION

DISPLAY-HINT "d"

STATUS current

DESCRIPTION
"An 802.1 FQTSS delta bandwidth percentagey
represented as a fixed point number scaled oy
1,000,000.™

REFERENCE "12.20.1, 34.4"

SYNTAX Unsigned32 (0..100000000)

IEEE8021FgtssTxSelectionAlgorithmIDVadue’ : := TEXTUAL-CONVENTION
DISPLAY-HINT "d"
STATUS current
DESCRIPTION
"An 802.1 transmissiop, selection algorithm identifier
value. This is an “nteger, with the following
interpretation placed on the value:

0: Strict priority algorithm,
1: Creditfbased shaper algorithm,
2: Enhahced Transmission Selection algorithm,
3-255+Reserved for future standardization,
256%4294967295: Vendor-specific transmission selection
algorithm identifiers, consisting of a
four-octet integer, where the most
significant 3 octets hold an OUI or CID value,
and the least significant octet holds
an integer value in the range 0-255
assigned by the owner of the OUI or CID."
REFERENCE "8.6.8, 12.20.2"
SYNTAX Unsigned32

-—- subtrees in the FQTSS MIB
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ieee8021FgtssNotifications

OBJECT IDENTIFIER ::= { ieeeB8021FgtssMib 0 }
ieee8021FgtssObjects
OBJECT IDENTIFIER ::= { ieee8021FgtssMib 1 }

ieee8021FgtssConformance

OBJECT IDENTIFIER ::= { ieee8021FgtssMib 2 }
ieee8021FgtssBap
OBJECT IDENTIFIER ::= { i1eee8021FgtssObjects 1 }

ieee8021FgtssMappings

OBJECT IDENTIFIER ::= { i1eee8021FgtssObjects 2 }
ieee8021FgtssBapX
OBJECT IDENTIFIER ::= { 1eee8021FgtssObjects 3¢}

—-— The ieee8021FgtssBap subtree
-— This subtree defines the objects necessaxy for the management
-— of bandwidth allocation for queues that"®support FQTSS.

ieee8021FgtssBapTable OBJEET-TYPE

SYNTAX SEQUENGE“OF Ieee8021FgtssBapEntry
MAX-ACCESS notcdgcessible

STATUS cutrent

DESCRIPTION

"A table containing a set of bandwidth availability
parameters for each traffic class that supports the
dredit-based shaper algorithm.
A1l writable objects in this table must be
persistent over power up restart/reboot."

REFERENCE "12.20.1"

1= { leee8021FgtssBap 1 }

ieee8021FgtssBapEntry OBJECT-TYPE

SYNTAX Ieee8021FgtssBapEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A list of objects containing bandwidth allocation
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information for each traffic class that supports the
credit-based shaper algorithm. Rows in the table are
automatically created and deleted as a result of the

operation of the algorithm described in 34.5. "
INDEX { ieee8021BridgeBaseComponentId,
ieee8021BridgeBasePort,
ieee8021FgtssBAPTrafficClass }
::= { 1eee8021FgtssBapTable 1 }

Teee8021FgtssBapEntry ::=
SEQUENCE {

ieeeB8021FgtssBAPTrafficClass
IEEE8021FgtssTrafficClassValue,

ieee8021FgtssDeltaBandwidth
IEEE8021FgtssDeltaBandwidthValue,

ieee8021FgtssOperIdleSlopeMs
Unsigned32,

ieee8021FgtssOperIdleSlopels
Unsigned32,

ieee8021FgtssAdminIdleSlopeMs
Unsigned32,

ieeeB8021FgtssAdminIdleSlopels
Unsigned32,

ieee8021FgtssBapRowStatus
RowStatus

ieeeB8021FgtssBAPTrafficClass ©BJECT-TYPE
SYNTAX IEEE8021FgtssTrafficClassValue
MAX-ACCESS not-acces8ible
STATUS current
DESCRIPTION
"The traffic class number associated with the row of
the tableés

A row in this table is created for each traffic class
that supports the credit-based shaper algorithm. The
rvecommended mappings of priorities to traffic classes
for support of the credit-based shaper algorithm are
described in 34.5."
REFERENCE "12.20.2, 34.3, 34.5"
:= { ieeeB8021FgtssBapEntry 1 }

ieeeB8021FgtssDeltaBandwidth OBJECT-TYPE
SYNTAX IEEE8021FgtssDeltaBandwidthValue

UNITS "percent"
MAX-ACCESS read-write
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STATUS current
DESCRIPTION
"The value of the deltaBandwidth parameter

for the traffic class.

This value is represented as a fixed point number
scaled by a factor of 1,000,000; i.e., 100,000,000
(the maximum value) represents 100%.

The default value of the deltaBandwidth parameter

for the highest numbered traffic class that supports
the credit-based shaper algorithm is 75%; for all
lower numbered traffic classes that support the
credit-based shaper algorithm the default value is 0%.

The value of this object MUST be retained across
reinitializations of the management system."
REFERENCE "12.20.1, 34.3"
:= { 1eee8021FgtssBapEntry 2}

ieeeB8021FgtssOperIdleSlopeMs OBJECT-TYPE

SYNTAX Unsigned32

UNITS "bits per second"
MAX-ACCESS read-only

STATUS current
DESCRIPTION

"The most significant 32 . bits of the bandwidth,

in bits per second, that\is currently allocated to the
traffic class (idleSlope(N)). This object MUST be read
at the same time ascieee8021FgtssOperIdleSlopels,
which represents the LS 32 bits of the value, in order
for the read operation to succeed.

If SRP isssupported and in operation, then the reserved
bandwidth-is determined by the operation of SRP; otherwise,
the valde of ieee8021FqgtssOperIdleSlopeMs is equal to
the\value of ieee8021FgtssAdminIdleSlopelMs.

The value of this object MUST be retained across
reinitializations of the management system."
REFERENCE "12.20.1, 34.3"
::= { i1eeeB8021lFgtssBapEntry 3 }

ieeeB8021FgtssOperIdleSlopels OBJECT-TYPE

SYNTAX Unsigned32

UNITS "bits per second"
MAX-ACCESS read-only

STATUS current
DESCRIPTION
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"The least significant 32 bits of the bandwidth,
in bits per second, that is currently allocated to the
traffic class (idleSlope(N)). This object MUST be read

at the same time as ieee8021FgtssOperIdleSlopeMs,
which represents the LS 32 bits of the value, in order
for the read operation to succeed.

If SRP is supported and in operation, then the reserved
bandwidth is determined by the operation of SRP; otherwise,
the value of ieee8021FqgtssOperIdleSlopels is equal to

the value of ieee8021FgtssAdminIdleSlopeMs.

The value of this object MUST be retained across
reinitializations of the management system."
REFERENCE "12.20.1, 34.3"
::= { 1eee8021FgtssBapEntry 4 }

ieeeB8021FgtssAdminIdleSlopeMs OBJECT-TYPE

SYNTAX Unsigned32

UNITS "bits per second"
MAX-ACCESS read-write

STATUS current
DESCRIPTION

"The most significant 32 bits’/of’ the bandwidth,

in bits per second, that thé€ mManager desires to allocate
to the traffic class as .idleSlope(N). This object MUST be
read or written at the¢same time as
ieee8021FgtssAdminIdleSlopels,

which represents the\1LS 32 bits of the value, in order

for the read or wkite operation to succeed.

If SRP is supported and in operation, then the reserved
bandwidthsis determined by the operation of SRP, and any
changesi\to’ the value of this object have no effect on the
operatienal value of idleSlope (N).

The value of this object MUST be retained across
reinitializations of the management system."
REFERENCE "12.20.1, 34.3"
DEFVAL { 0 }
::= { i1eeeB8021FgtssBapEntry 5 }

ieee8021FgtssAdminIdleSlopels OBJECT-TYPE

SYNTAX Unsigned32

UNITS "bits per second"
MAX-ACCESS read-write

STATUS current
DESCRIPTION
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"The least significant 32 bits of the bandwidth,
in bits per second, that the manager desires to allocate
to the traffic class as idleSlope(N). This object MUST be

read or written at the same time as
ieee8021FgtssAdminIdleSlopeMs,

which represents the LS 32 bits of the value, in order
for the read or write operation to succeed.

If SRP is supported and in operation, then the reserved
bandwidth is determined by the operation of SRP, and any
changes to the value of this object have no effect on the
operational value of idleSlope (N).

The value of this object MUST be retained across
reinitializations of the management system."
REFERENCE "12.20.1, 34.3"
DEFVAL { 0 }
:= { 1eee8021FgtssBapEntry 6 }

ieee8021FgtssBapRowStatus OBJECT-TYPE
SYNTAX RowStatus
MAX-ACCESS read-create
STATUS current
DESCRIPTION
"Indicates the status of an{entry (row) in this table, and is
used to create/delete entries.

The corresponding inspances of the following objects

must be set before “his object can be made active(l):
ieee8021FgtssBAPTrafficClass
ieee8021FgtssbeltaBandwidth
ieee8021EdtssOperIdleSlopeMs
ieee8021lFgtssOperIdleSlopels
ieee8021FgtssAdminIdleSlopeMs
ieee8021FgtssAdminIdleSlopels

The corresponding instances of the following objects
may not be changed while this object is active(l):
ieee8021FgtssBAPTrafficClass"
:=\{ ieeeB8021FgtssBapEntry 7 }

—-— The ieee8021FgtssMappings subtree

-— This subtree defines the objects necessary for the assignment
-- of transmission selection algorithms to traffic classes,

-- and definition of regeneration table override values.
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ieee8021FgtssTxSelectionAlgorithmTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee8021FgtssTxSelectionAlgorithmEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A table containing the assignment of transmission
selection algorithms to traffic classes for the Port.
This table provides management of the Transmission
Selection Algorithm Table defined in 8.6.8.

For a given Port, a row in the table exists for each
traffic class that is supported by the Port.

The default assignments of transmission selection
algorithms to traffic classes in the tabide ‘are made
on instantiation of the table, in accof&dance

with the defaults defined in 8.6.8 and“34.5.

All writable objects in this tabile*must be
persistent over power up restart’/reboot."
REFERENCE "8.6.8, 12.20.2, 34<495)"
:= { 1eee8021FgtssMappings 1 ¥

ieee8021FgtssTxSelectionAlgor@gthmEntry OBJECT-TYPE

SYNTAX Ieee8021FgtssTxSelectionAlgorithmEntry
MAX-ACCESS not-acces8ible

STATUS current

DESCRIPTION

"A list oflobjects that contain the mapping of a
trafficN\eltass value to a transmission selection algorithm
value.™
INDEX .{\ieee8021BridgeBaseComponentId,
ieee8021BridgeBasePort,
ieee8021FgtssTrafficClass '}
v { 1eeeB8021FgtssTxSelectionAlgorithmTable 1 }

Te€eB8021FgtssTxSelectionAlgorithmEntry ::=
SEQUENCE {
ieee8021FgtssTrafficClass
IEEE8021FgtssTrafficClassValue,
ieeeB8021FgtssTxSelectionAlgorithmID
IEEE8021FgtssTxSelectionAlgorithmIDValue
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ieee8021FgtssTrafficClass OBJECT-TYPE

SYNTAX IEEE8021FgtssTrafficClassValue
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"The traffic class to which the transmission selection
algorithm is assigned.

The value of this object MUST be retained across
reinitializations of the management system."
REFERENCE "8.6.8, 12.20.2, 34.5"
1= { leeeB8021FgtssTxSelectionAlgorithmEntry 1 }

ieee8021FgtssTxSelectionAlgorithmID OBJECT-TYPE

SYNTAX IEEE8021FgtssTxSelectionAlgorithmIDValue
MAX-ACCESS read-write

STATUS current

DESCRIPTION

"The identifier of the transmission seleetion algorithm
assigned to the traffic class.

The value of this object MUST be netdined across
reinitializations of the managemnient system."
REFERENCE "8.6.8, 12.20.2, 34.%"
1= { leeeB8021FgtssTxSelectionAdgorithmEntry 2 }

ieee8021FgtssSrpRegenOverrideTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee8021FgtssSrpRegenOverrideEntry
MAX-ACCESS not-accessible

STATUS surrent

DESCRIPTION

"A.fable containing the set of priority regeneration
Hable override values for the Port.

The recommended default values of priorities
associated with SR classes, and the corresponding
override values, are defined in 6.9.4.

All writable objects in this table must be
persistent over power up restart/reboot."
REFERENCE "35.1.4, 6.9.4, 12.20.3"
::= { ieee8021FgtssMappings 2 }

ieeeB8021FgtssSrpRegenOverrideEntry OBJECT-TYPE
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SYNTAX Ieee8021FgtssSrpRegenOverrideEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A list of objects that contain the mapping of a
priority value to a priority regeneration override
value, and a boundary port indication.

Rows in the table exist for all priorities that are
associated with SR classes."

INDEX { ieee8021BridgeBaseComponentId,
ieee8021BridgeBasePort,
ieee8021FgtssSrClassPriority }

:= { 1eee8021FgtssSrpRegenOverrideTable 1 }

Ieee8021FgtssSrpRegenOverrideEntry ::=
SEQUENCE {

ieee8021FgtssSrClassPriority
IEEE8021PriorityValue,

ieee8021FgtssPriorityRegenOverride
IEEE8021PriorityValue,

ieee8021FgtssSrpBoundaryPort
TruthValue

ieee8021FgtssSrClassPriority OBJECTLTYPE

SYNTAX IEEE8021PriorityValue
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"The priority valdle that is overridden at the
SRP domain boundary. "

REFERENCE "35.1%4, 6.9.4, 12.20.3"

::= { 1eeeB8021EgtssSrpRegenOverrideEntry 1 }

ieeeB8021FgtssPri¥orityRegenOverride OBJECT-TYPE

SYNTAX IEEE8021PriorityValue
MAX-ACQESS read-write

STATUS current

DESCRIPTION

"The priority value that is used to override the
priority regeneration table entry at the SRP
domain boundary.

The value of this object MUST be retained across
reinitializations of the management system."
REFERENCE "35.1.4, 6.9.4, 12.20.3"

::= { i1eeeB8021FgtssSrpRegenOverrideEntry 2 }
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ieee8021FgtssSrpBoundaryPort OBJECT-TYPE

SYNTAX TruthValue
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"The value of the SRPdomainBoundaryPort parameter
(35.1.4) for the priority. "

REFERENCE "35.1.4, 6.9.4, 12.20.3"

::= { 1eee8021FgtssSrpRegenOverrideEntry 3 }

-- the ieee8021FgtssSRClassToPriorityTable

ieee8021FgtssSRClassToPriorityTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee8021FgtssSRClassToPtiorityEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A table containing the mapping ofd{the SR Class to
the associated priority.

The default values for the entries of this table are
specified in 34.5"
REFERENCE "12.40.4, 35.2.2.9.2, 6.9.3"
:= { i1eee8021FgtssMappings 3 }

ieee8021FgtssSRClassToPriprityEntry OBJECT-TYPE

SYNTAX Teee8024FgtssSRClassToPriorityEntry
MAX-ACCESS not-age¢essible

STATUS curnrent

DESCRIPTION

"Thissattribute holds the Data Frame Priority
(355825:2.8.5(a)) value that will be used for streams
that belong to the associated SR class."

INDEX { ieee8021BridgeBaseComponentId,
ieee8021BridgeBasePort,
ieee8021FgtssSrClassPriority 1}

::= { i1eee8021FgtssSRClassToPriorityTable 1 }

Teee8021FgtssSRClassToPriorityEntry ::=
SEQUENCE {
ieee8021FgtssSRClassToPrioritySrClassID
IEEE8021FgtssTrafficClassValue,
ieee8021FgtssSRClassToPriorityRowStatus
RowStatus
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ieeeB8021FgtssSRClassToPrioritySrClassID OBJECT-TYPE

SYNTAX IEEE8021FgtssTrafficClassValue
MAX-ACCESS read-create

STATUS current

DESCRIPTION

"The srClassId attribute provides the SR class ID
from Table 35-7 of 35.2.2.9.2, so that management
software can associate the traffic class to the
corresponding SR class A or B used by protocols
such as SRP.

The default values for this attribute use thé
default values specified in 34.5 (i.e. Priqrity 3
for SRclassID 6 and Priority 2 for SRclassID 5).

If this managed object is not suppofted, the default
values specified in 34.5 are usedié@s the fixed
configuration."

REFERENCE "12.20.4, 35.2.2.9.2-"

::= { i1eee8021FgtssSRClassToPrderityEntry 1 }

ieee8021FgtssSRClassToPriorityRewStatus OBJECT-TYPE

SYNTAX RowStatus

MAX-ACCESS read-create

STATUS current

DESCRIPTION

"Indicates the\status of an entry (row) in this table,
and 1is
used toicreate/delete entries."

::= { 1eee802LFgtssSRClassToPriorityEntry 2 }

ieeeB8021FgtssBapXTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee8021FgtssBapXEntry
MAX-ACCESS _\hot-accessible

STATUS current

DESCRIPTION

"A)table containing a set of bandwidth availability
parameters for each traffic class configured for use with time-
sensitive streams.
All writable objects in this table must be
persistent over power up restart/reboot."
REFERENCE "12.20.1"
::= { leee8021FgtssBapX 1 }

ieeeB8021FgtssBapXEntry OBJECT-TYPE

SYNTAX Ieee8021FgtssBapXEntry
MAX-ACCESS not-accessible
STATUS current

50

Copyright © 2018 IEEE. All rights reserved.



https://standardsiso.com/api/?name=30791d2355c68aa42074efc8a5f32263

ISO/IEC/IEEE 8802-1Q:2020/Amd.31:2021(E)

IEEE Std 802.1Qcc-2018
IEEE Standard for Local and Metropolitan Area Networks—Bridges and Bridged Networks—
Amendment 31: Stream Reservation Protocol (SRP) Enhancements and Performance Improvements

DESCRIPTION
"A list of objects containing bandwidth allocation
information for each traffic class configured for use with time-

sensitive streams. Rows in the table are
automatically created and deleted as a result of the
operation of the algorithm described in 34.5."
AUGMENTS { ieee8021FgtssBapEntry }
::= { leeeB8021FgtssBapXTable 1 }

Ieee8021FgtssBapXEntry ::=
SEQUENCE {
ieeeB8021FgtssBAPClassMeasurementInterval
Unsigned32,
ieeeB8021FgtssBAPLockClassBandwidth
TruthValue

ieee8021FgtssBAPClassMeasurementInterval OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-create
STATUS current
DESCRIPTION

"The value of the ClassMeasurementInterval
parameter for the traffic class:

This attribute uses units of nanoseconds,
converted to/from units @f¥seconds for use in
34.3.

If management of classMeasurementInterval is
not supported, thé&‘default values (34.5) are
used as the fixed Port configuration.

The values¢f this object MUST be retained across
reinitializations of the management system."
REFERENCE "12.20.1, 34.3, 34.4, 34.6"
1= { ieee8021FgtssBapXEntry 1 }

ieeeB8023FPgtssBAPLockClassBandwidth OBJECT-TYPE

SYNTAX TruthValue
MAX-ACCESS read-create
STATUS current
DESCRIPTION

"This attribute determines the interpretation of
deltaBandwidth. For the value false(2), deltaBandwidth
is specified in 34.3.1. For true(l), deltaBandwidth is
specified in 34.3.2"

REFERENCE "12.20.1, 34.3"
DEFVAL { false }
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::= { i1eee8021FgtssBapXEntry 2 }

ieee8021FgtssCompliances

OBJECT IDENTIFIER ::= { ieee8021FgtssConformance 1 }
ieeeB8021FgtssGroups
OBJECT IDENTIFIER ::= { ieee8021FgtssConformance 2 }

ieeeB8021FgtssBapGroup OBJECT-GROUP

OBJECTS {
ieee8021FgtssDeltaBandwidth,
ieee8021FgtssOperIdleSlopeMs,
ieee8021FgtssOperIdleSlopels,
ieeeB8021FgtssAdminIdleSlopels),
ieeeB8021FgtssAdminIdleSlqQp€ls,
ieee8021FgtssBapRowStatus

}

STATUS current

DESCRIPTION
"Objects that define bandwidth allocation for FQTSS."

::= { 1eee8021FgtssGroups 1 }

-— the ieee8021qgtssTxSelectionAlgorithm group

ieeeB8023FPgtssTxSelectionAlgorithmGroup OBJECT-GROUP

OBJECTS {
ieeeB8021FgtssTxSelectionAlgorithmID

}

STATUS current

DESCRIPTION
"Objects that define transmission selection
mappings for FQTSS."

::= { i1eeeB8021FgtssGroups 2 }
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-— the ieee8021FgtssBoundaryPort group

ieee8021FgtssBoundaryPortGroup OBJECT-GROUP

OBJECTS {
ieee8021FgtssPriorityRegenOverride,
ieee8021FgtssSrpBoundaryPort

}

STATUS current

DESCRIPTION
"Objects that define boundary port priority override
mappings for FQTSS."

:= { 1eee8021FgtssGroups 3 }

ieeeB8021FgtssBapMeasurementGroup OBJECT-GROUP

OBJECTS {
ieee8021FgtssBAPClassMeasurementInterwal,
ieee8021FgtssBAPLockClassBandwidth

}

STATUS current

DESCRIPTION
"Objects that define the SRP TSpec measurement interval
and deltaBandwidth interpretation for FQTSS."

1= { 1leeeB8021FgtssGroupsm4 }

-— the ieee8021FgtssSRCGiassPriority group

ieeeB8021FgtssSREIassPriorityGroup OBJECT-GROUP

OBJECTS {
ieeeB8021FgtssSRClassToPrioritySrClassID,
lleee8021FgtssSRClassToPriorityRowStatus

}

STATUS current

DESCRIPTION
"Objects that define mappings of the SR class ID to
the associated priority for FQTSS."

::= { 1eee8021FgtssGroups 5 }

-- compliance statements
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ieee8021FgtssCompliance MODULE-COMPLIANCE
STATUS current
DESCRIPTION

"The compliance statement for devices supporting
forwarding and queuing for time sensitive streams.

Support of the objects defined in the IEEE8021-FQTSS MIB
also requires support of the IEEE8021-BRIDGE-MIB; the
provisions of 17.3.2 apply to implementations claiming
support of the IEEE8021-FQTSS MIB. "

MODULE -- this module
MANDATORY-GROUPS ({
ieeeB8021FgtssBapGroup,
ieeeB8021FgtssTxSelectionAlgorithmGroup,
ieeeB8021FgtssBoundaryPortGroup

GROUP ieee8021FgtssBapMeasurementGroup

DESCRIPTION
"Implementation of this group is optdonal. Implementation
will allow management of the TSpecim€asurement interval
and deltaBandwidth interpretation."

GROUP ieeeB8021FgtssSRClassPriorityGroup

DESCRIPTION
"Implementation of this.group is optional. Implementation
will allow managementsof the mapping of SR class IDs to the
associated Priorityq\V

::= { 1eee8021FgtssEompliances 1 }

END
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17.7.14 Definitions for the IEEE8021-SRP-MIB module

Replace 17.7.14 with the following text:

IEEE8021-SRP-MIB DEFINITIONS ::= BEGIN

-- MIB for support of IEEE 802.1Qat Stream Reservation Protocol
-— (SRP) in IEEE 802.1Q Bridges.

IMPORTS

MODULE-IDENTITY,
OBJECT-TYPE,
Countero4,
Unsigned32

FROM SNMPv2-SMI
MacAddress,
TEXTUAL-CONVENTION,
TruthValue

FROM SNMPv2-TC
MODULE-COMPLIANCE,
OBJECT-GROUP

FROM SNMPv2-CONF
ieee802dotlmibs,
IEEE8021PriorityCodePoint,
IEEE8021VlanIndex

FROM IEEE8021-TC-MIB
IEEE8021FgtssTrafficClassValue

FROM IEEE8021-FQTSS-MIB
ieee8021BridgeBaseCgomponentId,
ieee8021BridgeBaseEntry,
ieee8021BridgeBasePort,
ieee8021BridgeBasePortEntry

FROM IEEE8021-BRIDGE-MIB

ieee8021SrpMib MODULE-IDENTITY
LAST-UPDATED "201810040000Z" -- October 4, 2018
ORGANIZATION "IEEE 802.1 Working Group"
CONTACT-INFO
"WG-URL: http://ieee802.0rg/1/
WG-EMail: STDS-802-1-L@IEEE.ORG

Contact: IEEE 802.1 Working Group Chair

Postal: C/0O IEEE 802.1 Working Group
IEEE Standards Association
445 Hoes Lane
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Piscataway
NJ 08854
USA

E-mail: STDS-802-1-L@IEEE.ORG"
DESCRIPTION
"The Bridge MIB module for managing devices that support
the IEEE Std 802.1Q Stream Reservation Protocol.

Unless otherwise indicated, the references in this MIB
module are to IEEE Std 802.10Q.

Copyright (C) IEEE (2018).
This version of this MIB module is part of IEEE Std 8Q2.1Q;
see the draft itself for full legal notices."

REVISION "201810040000Zz"™ -- October 4, 2018
DESCRIPTION
"Published as part of IEEE 802.1Qcc-2018«
Added managed objects for Strdam Reservation
Protocol (SRP) Enhancementssand Performance

Improvements"

REVISION "201806280000Z" -- June 28;/2018
DESCRIPTION
"Published as part of AEEE Std 802.1Q 2017.
Cross references updated. "

REVISION "2015120200002z!"~%~ December 2, 2015

DESCRIPTION
"Published.as, part of IEEE Std 802.10-2014 Cor-1.
ieeeB8021SrpReservationFailureBridgeId changed to
ieeeB8021StpReservationFailureSystemId."

REVISION "01412150000z" -- December 15, 2014

DESCRIPTION
"Published as part of IEEE Std 802.1Q 2014 revision.
Cross references updated and corrected."

REVISION "201102270000Z" -- February 27, 2011
DESCRIPTION
"Minor edits to contact information etc. as part of
2011 revision of Std 802.1Q."

REVISION "201004190000Z" -- April 19, 2010
DESCRIPTION

"Initial revision, included in IEEE 802.1Qat"
::= { ieee802dotlmibs 19 }
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IEEE8021SrpStreamRankValue ::= TEXTUAL-CONVENTION
STATUS current
DESCRIPTION

"An 802.1 SRP Stream Rank value. This is an integer,
with the following interpretation placed on the value:

0: Emergency, high-rank stream,
1: Non-emergency stream."
REFERENCE "35.2.2.8.5b"
SYNTAX INTEGER {
emergency (0),
nonEmergency (1)

IEEE8021SrpStreamIdValue ::= TEXTUAL-CONVENTI@GN
DISPLAY-HINT "1lx:1x:1x:1x:Ix:1Ix.1lx:1x"
STATUS current
DESCRIPTION

"Represents an SRP Streamy¢ID, which is often defined
as a MAC Address followed by a unique 16-bit ID."

SYNTAX OCTET STRING (SIZE (8))
IEEE8021SrpReservationDirectd6nhValue ::= TEXTUAL-CONVENTION

STATUS current

DESCRIPTION

"An 802.1 SRP Stream Reservation Direction value. This is
an integer,\with the following interpretation placed on
the valué

0:«Talker registrations,
FNListener registrations."
REFERENCE "35.2.1.2"
SYNTAX INTEGER {
talkerRegistrations (0),
listenerRegistrations (1)

IEEE8021SrpReservationDeclarationTypeValue ::= TEXTUAL-CONVENTION
STATUS current
DESCRIPTION

"An 802.1 SRP Stream Reservation Declaration Type value.
This is an integer, with the following interpretation
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placed on the value:

Talker Advertise,

Talker Failed,
Listener Asking Failed,

w N - O

Listener Ready,

4: Listener Ready Failed."
REFERENCE "35.2.1.3"
SYNTAX INTEGER {
talkerAdvertise (0),
talkerFailed (1),
listenerAskingFailed(2),
listenerReady(3),
listenerReadyFailed (4)

IEEE8021SrpReservationFailureCodeValue ::= TEXTUAL<CONVENTION
STATUS current
DESCRIPTION

"An 802.1 SRP Stream Reservation Failure Code wvalue.
This is an integer, with the folddwing interpretation
placed on the value:

No failure,

Insufficient bandwidth,

Insufficient Bridgé& Mesources,
Insufficient bandwidth for Traffic Class,
StreamID in use by another Talker,

Stream destimation address already in use,
Stream pre=empted by higher rank,
Reportedilatency has changed,

O ~J o U b W DN B O

Egres@,port is not AVBCapable,

[salNe]
O e

Use ja different destination address,
Out of MSRP resources,

[RY
e

Out of MMRP resources,

=
N

Cannot store destination address,

"
w

Requested priority is not an SR Class priority,

=
(SN

MaxFrameSize is too large for media,
maxFanInPorts limit has been reached,

=
(o)}

Changes in FirstValue for a registered StreamlID,
17: VLAN is blocked on this egress port (Registration
Forbidden),
18: VLAN tagging is disabled on this egress port (untagged set),
19: SR class priority mismatch."

REFERENCE "35.2.2.8.7"
SYNTAX INTEGER {
noFailure (0),
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insufficientBandwidth (1),
insufficientResources (2),

insufficientTrafficClassBandwidth(3),

streamIDInUse (4),
streamDestinationAddressInUse (5),
streamPreemptedByHigherRank (6),
latencyHasChanged(7),
egressPortNotAVBCapable (8),
useDifferentDestinationAddress (9),
outOfMSRPResources (10),
outOfMMRPResources (11),
cannotStoreDestinationAddress (12),
priorityIsNoAnSRCLass (13),
maxFrameSizeToolLarge (14),
maxFanInPortsLimitReached (15),
firstvValueChangedForStreamID(16),
vlanBlockedOnEgress (17),
vlanTaggingDisabledOnEgress (18
srClassPriorityMismatch (19)

-— subtrees in the SRP MIB

ieee8021SrpNotifications

OBJECT IDENTIFIER ::= {,A¢é€e8021SrpMib 0 }
ieeeB8021SrpObjects
OBJECT IDENTIFIER %= { ieee8021SrpMib 1 }

ieeeB8021SrpConfonmance
OBJECT IDENTIFIER

Il
—~

ieee8021SrpMib 2 }

ieee8021Srplonfiguration
OBJEC{I™ IDENTIFIER

Il
—~

ieee8021SrpObjects 1 1}

ieeeB021SrpLatency
OBJECT IDENTIFIER ::= { ieee8021SrpObjects 2 }

ieeeB8021SrpStreams
OBJECT IDENTIFIER ::= { i1eee8021SrpObjects 3 }

ieee8021SrpReservations

OBJECT IDENTIFIER ::= { i1ieee8021SrpObjects 4 }
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-— The ieee8021SrpConfiguration subtree
—— This subtree defines the objects necessary for the

-- operational management of SRP.

ieee8021SrpBridgeBaseTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee8021SrpBridgeBaseEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A table for SRP main control and status information.
All writeable objects in this table must be persisteng
over power up restart/reboot. These objects augment
the ieee8021BridgeBasePortTable."

:= { ieee8021SrpConfiguration 1 }

ieee8021SrpBridgeBaseEntry OBJECT-TYPE

SYNTAX Ieee8021SrpBridgeBaseEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"SRP control and status informagdon for a Bridge."
AUGMENTS { ieee8021BridgeBaseEntry }
:= { 1eee8021SrpBridgeBaseTabdev1 }

Ieee8021SrpBridgeBaseEntry ::=
SEQUENCE {

ieeeB8021SrpBridgeBaseMsrpEnabledStatus
TruthValue,

ieee8021SrpBridgeBaseMsrpTalkerPruning
TruthValue,

ieee8021lSrpBridgeBaseMsrpMaxFanInPorts
Unsigned32,

ieee8021SrpBridgeBaseMsrplatencyMaxFrameSize
Unsigned32,

ieeeB8021SrpBridgeBaseMsrpTalkerVlianPruning
TruthValue,

ieee8021SrpBridgeBaseMsrpMaxSRClasses
Unsigned32

ieee8021SrpBridgeBaseMsrpEnabledStatus OBJECT-TYPE

SYNTAX TruthValue
MAX-ACCESS read-create
STATUS current
DESCRIPTION

"The administrative status requested by management for
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MSRP. The valu

be enabled on this device,

for which it ha

indicates that MSRP should
in all VLANs,
s not been specifically disabled.

e true (1)
on all ports
When

false (2), MSRP
ports,
transparently.

Registrar state
to true(l) will
machines on all

This object may

is disabled, in all VLANs and on all

and all MSRP frames will be forwarded

This objects affects both Applicant and
machines. A transition from false (2)
cause a reset of all MSRP state

ports.

be modified while the corresponding

instance of ieee8021BridgeBaseRowStatus is active(l).

The value of this object MUST be retained across
reinitializations of the management system."
REFERENCE "35.2.1.44"
DEFVAL { true }

{ 1ieee8021SrpBridgeBaseEntry 1 }

ieee8021SrpBridgeBaseMsrpTalkerPruning OBJECT<TYPE

SYNTAX TruthValue
MAX-ACCESS read-create
STATUS current
DESCRIPTION

"The value of the talkerPruninhg parameter which
controls the propagationyeof Talker declarations.
The value true(l) indidates that Talker attributes
are only declared on~pbrts that have the Stream
destination address ‘registered in the MMRP MAC
When false(2),

Talker attribute are declared on all egress ports

Address Registrafion Entries.

in the active’topology.

The value of this object MUST be retained across
reinitializations of the management system."
REFERENCE "12.22.1, 35.2.1.4b, 35.2.4.3.1"
DEFVAL { false }
{ 1eeeB8021SrpBridgeBaseEntry 2 }

icee8021SrpBridgeBaseMsrpMaxFanInPorts OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-create
STATUS current
DESCRIPTION

"The value of the msrpMaxFanInPorts parameter which

limits the total number of ports on a Bridge that
are allowed to establish reservations for inbound

Streams. A value of zero (0) indicates no fan-in
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limit is being specified and calculations involving
fan-in will only be limited by the number of MSRP
enabled ports.

The value of this object MUST be retained across
reinitializations of the management system."
REFERENCE "12.22.1, 35.2.1.4f"
DEFVAL { 0}
:= { 1eee8021SrpBridgeBaseEntry 3 }

ieeeB8021SrpBridgeBaseMsrplatencyMaxFrameSize OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-create
STATUS current
DESCRIPTION

"The value of msrplatencyMaxFrameSize parameter
which is used in the calculation of the maximumw
latency through a Bridge. The maximum sizé&/i's
defined to be 2000 octets by default, but ,may be
set to a smaller or larger value dependent on the
particular Bridge configuration. This)'parameter
does not imply any type of policing/of frame size,
it is only used in the latency ealculations.

The value of this object MUST be retained across
reinitializations of the\management system."
REFERENCE "12.22.1, 35.2x14g"
DEFVAL { 2000 }
::= { 1eee8021SrpBridgeBaseEntry 4 }

ieee8021SrpBridgeBaseMsrpTalkerVlanPruning OBJECT-TYPE

SYNTAX TruthValue
MAX-ACCESS _.r€ad-create
STATUS current
DESCRIPTION

"This parameter allows to limit the Talker declaration
to ports, that have the Stream's VLAN identifier
registered as a member in the VLAN Registration
Entries. The value true(l) indicates that Talker
declarations are only sent out on ports, that have the
Stream's VLAN identifier registered as a member in the
VLAN Registration Entries. When false(2), Talker
declarations are propagated according to the VLAN
spanning tree."

REFERENCE "12.22.1, 35.2.1.41"

DEFVAL { false }
::= { 1eee8021SrpBridgeBaseEntry 5 }
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ieee8021SrpBridgeBaseMsrpMaxSRClasses OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"This attribute provides the maximum number of SR classes
supported by the Bridge."
REFERENCE "12.22.1, 35.2.1.4m"
:= { 1eee8021SrpBridgeBaseEntry 6 }

ieeeB8021SrpBridgePortTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee8021SrpBridgePortEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A table for SRP control and status informatidw” about
every Bridge Port. Augments the ieee8021BkidgeBasePortTable."
::= { 1eee8021SrpConfiguration 2 }

ieeeB8021SrpBridgePortEntry OBJECT-TYPE

SYNTAX Ieee8021SrpBridgePortEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"SRP control and status dnformation for a Bridge Port."
AUGMENTS { ieee8021BridgeBagsePortEntry }
::= { 1eee8021SrpBridgebettTable 1 }

Ieee8021SrpBridgePortEntizy ::=
SEQUENCE {

ieee8021SrpBridgePortMsrpEnabledStatus
TruthValue,

ieee8021LSrpBridgePortMsrpFailedRegistrations
Countero4,

ieeeB8021SrpBridgePortMsrplastPduOrigin
MacAddress,

ieeeB8021SrpBridgePortSrPvid
IEEE8021VlanIndex,

ieee8021SrpBridgePortMsrpTalkerPrunningPerPort

TruthValue

ieee8021SrpBridgePortMsrpEnabledStatus OBJECT-TYPE

SYNTAX TruthValue
MAX-ACCESS read-create
STATUS current
DESCRIPTION
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"The administrative state of MSRP operation on this port. The
value true(l) indicates that MSRP is enabled on this port
in all VLANs as long as ieee8021BridgeMsrpEnabledStatus is

also true(l). A value of false(2) indicates that MSRP is
disabled on this port in all VLANs: any MSRP frames received
will be silently discarded, and no MSRP registrations will be
propagated from other ports. Setting this to a value of
true (1) will be stored by the agent but will only take
effect on the MSRP protocol operation if
ieee8021BridgeMsrpEnabledStatus

also indicates the value true(l). This object affects

all MSRP Applicant and Registrar state machines on this
port. A transition from false(2) to true(l) will

cause a reset of all MSRP state machines on this po@t’.

The value of this object MUST be retained across
reinitializations of the management system."
REFERENCE "35.2.1.4e"
DEFVAL { true }
::= { ileeeB8021SrpBridgePortEntry 1 }

ieeeB8021SrpBridgePortMsrpFailedRegistratiQns OBJECT-TYPE

SYNTAX Counter64

UNITS "failed MSRP registrdgions"
MAX-ACCESS read-only

STATUS current

DESCRIPTION

"The total number of~failed MSRP registrations, for any
reason, in all VLANs, on this port.

Discontinuities' in the value of the counter can occur at
re-initialization of the management system, and at other
times as _dndicated by the value of ifCounterDiscontinuityTime
object( of the associated interface (if any)."

REFERENGE "10.7.12.1"

1= {d1€eeB8021SrpBridgePortEntry 2 }

ieee8021rSrpBridgePortMsrplastPduOrigin OBJECT-TYPE

SYNTAX MacAddress
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"The Source MAC Address of the last MSRP message
received on this port."
REFERENCE "10.7.12.2"

:= { 1eee8021SrpBridgePortEntry 3 }

ieee8021SrpBridgePortSrPvid OBJECT-TYPE
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SYNTAX IEEE8021VlanIndex
MAX-ACCESS read-create
STATUS current
DESCRIPTION

"The default VLAN ID that Streams are assigned to.
Talkers learn this VID from the SRP Domain attribute
and tag Streams accordingly.

The value of this object MUST be retained across
reinitializations of the management system."
REFERENCE "35.2.2.8.3b"
DEFVAL { 21}
1= { leeeB8021SrpBridgePortEntry 4}

ieeeB8021SrpBridgePortMsrpTalkerPrunningPerPort OBJECT-TYRE

SYNTAX TruthValue
MAX-ACCESS read-create
STATUS current
DESCRIPTION

"This parameter controls the forwarding behavior for
Talker declarations on the port when Ythe TalkerPruning
parameter is disabled for the bridge. The value true(l)
indicates, that Talker declarations are only forwarded
on that port, if the destinativon address of the Stream
is found in the MAC Address)"Registration Entries for the
port. When false(2), Talker declarations are forwarded
on that port regardlessof the destination address."

REFERENCE "12.22.2, 35-:2.1.4k"

DEFVAL { false }

:= { 1eeeB8021SrpBridgePortEntry 5 }

—-— The ieee8021Srplatency subtree
-— This subtree defines the objects necessary for retrieving
-- the latency. of the various traffic classes on a port.

-—-«the ieee8021SrplatencyTable

ieee8021SrpLatencyTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee802l1SrplatencyEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A table containing a set of latency measurement
parameters for each traffic class."
REFERENCE "35.2.2.8.6"
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::= { i1eee8021SrpLatency 1 }

ieee8021SrpLatencyEntry OBJECT-TYPE

SYNTAX Ieee8021SrplatencyEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A list of objects containing latency information
for each traffic class. Rows in the table are
automatically created for ports that are not an
SRP domain boundary port (i.e. SRPdomainBoundaryPort
is FALSE). See 35.1.4, 8.8.2, 12.22.3."
INDEX { ieee8021BridgeBaseComponentId,
ieee8021BridgeBasePort,
ieeeB8021SrpTrafficClass }
:= { i1eee8021SrpLatencyTable 1 }

Ieee8021SrplLatencyEntry ::=
SEQUENCE {
ieee8021SrpTrafficClass
IEEE8021FgtssTrafficClassValue,
ieee8021SrpPortTclatency
Unsigned32

ieee8021SrpTrafficClass OBJECT-TYPE

SYNTAX IEEE8021FgtssTrafficClassValue
MAX-ACCESS not-accessibdé

STATUS current

DESCRIPTION

"The traffic class number associated with the
row of the table.

Rows 1if jthe table are automatically created for
ports that are not an SRP domain boundary port
(A~€. SRPdomainBoundaryPort is FALSE) ."
REFERENCE "35.1.4, 8.8.2, 12.22.3"
(25 °{ i1eee8021SrpLatencyEntry 1 }

leee8021SrpPortTcLatency OBJECT-TYPE

SYNTAX Unsigned32
UNITS "nano-seconds"
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The value of the portTcMaxlatency parameter for the
traffic class. This value is expressed in
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Copyright © 2018 IEEE. All rights reserved.



https://standardsiso.com/api/?name=30791d2355c68aa42074efc8a5f32263

ISO/IEC/IEEE 8802-1Q:2020/Amd.31:2021(E)

IEEE Std 802.1Qcc-2018
IEEE Standard for Local and Metropolitan Area Networks—Bridges and Bridged Networks—
Amendment 31: Stream Reservation Protocol (SRP) Enhancements and Performance Improvements

nano-seconds."
REFERENCE "35.2.1.4, 35.2.2.8.6"
::= { ieee8021SrplLatencykEntry 2 }

-— The ieee8021SrpStreams subtree
-— This subtree defines the objects necessary for retrieving
-— the characteristics of the various Streams currently registered.

-— the ieee8021SrpStreamTable

ieeeB8021SrpStreamTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee8021lSrpStreamEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A table containing a set of charactexistics
for each registered Stream."
REFERENCE "35.2.2.8"
:= { 1eeeB8021SrpStreams 1 }

ieeeB8021SrpStreamEntry OBJECT-TYPE

SYNTAX Ieee8021SrpStreamkntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A list of objegks containing characteristics
for each registered Stream. Rows in the table are
automatically”created for Streams registered on any
port of .aCBridge."

INDEX { ieee8021SrpStreamId }

::= { i1eee8021SrpStreamTable 1 }

Teee8021SypStreamEntry ::=
SEQUENCE {

ieee8021SrpStreamId
IEEE8021SrpStreamIdvalue,

ieee8021SrpStreamDestinationAddress
MacAddress,

ieee8021SrpStreamVlanId
IEEE8021VlanIndex,

ieee8021SrpStreamTspecMaxFrameSize

Unsigned32,
ieee8021SrpStreamTspecMaxIntervalFrames
Unsigned32,
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ieee8021SrpStreamDataFramePriority
IEEE8021PriorityCodePoint,
ieee8021SrpStreamRank

IEEE8021SrpStreamRankValue

ieee8021SrpStreamId OBJECT-TYPE

SYNTAX IEEE8021SrpStreamIdValue
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"The Stream ID associated with the row of the table.

Rows in the table are automatically created when
Streams are registered via MSRP."

REFERENCE "35.2.2.8.2"

::= { i1eee8021SrpStreamkEntry 1 }

ieee8021SrpStreamDestinationAddress OBJECT-TYPE

SYNTAX MacAddress
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"The MAC destination address ‘for the Stream described
by this reservation."

REFERENCE "35.2.2.8.3a"

1= { 1eeeB8021SrpStreamEntry”2}

ieeeB8021SrpStreamVlianId OBJECT-TYPE

SYNTAX IEEE8021VIanIndex
MAX-ACCESS read-only

STATUS current
DESCRIPTION

"The VLAN ID associated with the MSRP registration
forethis Stream."
REFERENCE "35.2.2.8.3b"
:=({y1eeeB8021SrpStreamkEntry 3}

ieeeB021SrpStreamTspecMaxFrameSize OBJECT-TYPE

SYNTAX Unsigned32 (0..65535)
MAX-ACCESS read-only

STATUS current

DESCRIPTION

"The maximum size frame that will be sent by
a Talker for this Stream. This value is part

of the Traffic Specification for the Stream."”
REFERENCE "35.2.2.8.4a"
1= { leeeB8021SrpStreamEntry 4}
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ieeeB8021SrpStreamTspecMaxIntervalFrames OBJECT-TYPE

SYNTAX Unsigned32 (0..65535)
MAX-ACCESS read-only

STATUS current

DESCRIPTION

"The maximum number of frame that will be sent
during a class measurement interval (L.2). This
value is part of the Traffic Specification for
the Stream."

REFERENCE "35.2.2.8.4b, L.2"

::= { 1eee8021SrpStreamEntry 5}

ieee8021SrpStreamDataFramePriority OBJECT-TYPE

SYNTAX IEEE8021PriorityCodePoint
MAX-ACCESS read-only

STATUS current

DESCRIPTION

"The Priority Code Point (PCP) value that ,the
referenced Stream will be tagged withsThis value
is used to distinguish Class A and Class B traffic."
REFERENCE "35.2.2.8.5a"
:= { i1eeeB8021SrpStreamEntry 6}

ieee8021SrpStreamRank OBJECT-TYPE

SYNTAX IEEE8021SrpStreamRankValue
MAX-ACCESS read-only

STATUS current

DESCRIPTION

"SRP supports emergency and non-emergency.
Emergency traffic will interrupt non-emergency
traffic if thére is insufficient bandwidth or
resources( available for the emergency traffic."
REFERENCE "35.2.2.8.5p"
::= { 1eee8021SrpStreamkEntry 7}

=+~ the ieee8021SrpStreamPreloadTable

ieeeB8021SrpStreamPreloadTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee8021SrpStreamPreloadEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A table containing a set of parameters for each StreamlD
that is preloaded on the Bridge as it initializes."
REFERENCE "12.22.6"
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::= { 1eee8021SrpStreams 2 }

ieee8021SrpStreamPreloadEntry OBJECT-TYPE

SYNTAX Ieee8021SrpStreamPreloadEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A list of objects containing characteristics
for each registered Stream. Rows in the table are
automatically created for Streams registered on any
port of a Bridge."

INDEX { ieee8021SrpStreamPreloadId }

::= { 1eee8021SrpStreamPreloadTable 1 }

Ieee8021SrpStreamPreloadEntry ::=
SEQUENCE {

ieeeB8021SrpStreamPreloadId
IEEE8021SrpStreamIdValue,

ieeeB8021SrpStreamPreloadDestinationAddress
MacAddress,

ieeeB8021SrpStreamPreloadVlanId
IEEE8021VlanIndex,

ieee8021SrpStreamPreloadTspecMaxFrameSize
Unsigned32,

ieee8021SrpStreamPreload¥specMaxIntervalFrames
Unsigned32,

ieeeB8021SrpStreamPredoadDataFramePriority
IEEE8021PrioxityCodePoint,

ieeeB8021SrpStreamPreloadRank
IEEE8021@rpStreamRankValue

ieeeB8021SrpSteamPreloadId OBJECT-TYPE

SYNTAX IEEE8021SrpStreamIdvValue
MAX+ACCESS not-accessible

STATUS current

DESCRIPTION

"The 64-bit StreamID is used to match Talker
registrations with their corresponding Listener
registrations(35.2.4)."

REFERENCE "12.22.6, 35.2.2.8.2"

::= { ileee8021SrpStreamPreloadEntry 1 }

ieee8021SrpStreamPreloadDestinationAddress OBJECT-TYPE

SYNTAX MacAddress
MAX-ACCESS read-write
STATUS current
DESCRIPTION
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"The MAC destination address for the Stream described
by this reservation."
REFERENCE "12.22.6, 35.2.2.8.3a"

:= { i1eee8021SrpStreamPreloadEntry 2}

ieee8021SrpStreamPreloadvVlianId OBJECT-TYPE

SYNTAX IEEE8021VlanIndex
MAX-ACCESS read-write

STATUS current
DESCRIPTION

"The VLAN ID associated with the MSRP registration
for this Stream."

REFERENCE "12.22.6, 35.2.2.8.3b"

::= { 1eeeB8021SrpStreamPreloadEntry 3}

ieee8021SrpStreamPreloadTspecMaxFrameSize OBJECT-TYPE

SYNTAX Unsigned32 (0..65535)
MAX-ACCESS read-write

STATUS current

DESCRIPTION

"The maximum size frame that will)y'be sent by
a Talker for this Stream. This“value is part
of the Traffic Specificatiom\for the Stream."
REFERENCE "12.22.6, 35.2.258.4a"
:= { 1eeeB8021SrpStreamPrehoadEntry 4}

ieee8021SrpStreamPreloadTspecMaxIntervalFrames OBJECT-TYPE

SYNTAX Unsigned32’/ (0..65535)
MAX-ACCESS read-write

STATUS currment

DESCRIPTION

"The maximum number of frames that the Talker may
transmitt in one classMeasurementInterval (34.3).
This)*value is part of the Traffic Specification
for the Stream."
REFERENCE "12.22.6, 35.2.2.8.4b"
= { 1eeeB8021SrpStreamPreloadEntry 5}

ieee8021SrpStreamPreloadDataFramePriority OBJECT-TYPE

SYNTAX IEEE8021PriorityCodePoint
MAX-ACCESS read-write

STATUS current

DESCRIPTION

"The Priority Code Point (PCP) wvalue that the
referenced Stream will be tagged with. This value

is used to distinguish Class A and Class B traffic."
REFERENCE "12.22.6, 35.2.2.8.5a"
::= { 1eee8021SrpStreamPreloadEntry 6}
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ieee8021SrpStreamPreloadRank OBJECT-TYPE

SYNTAX IEEE8021SrpStreamRankValue
MAX-ACCESS read-write

STATUS current

DESCRIPTION

"SRP supports emergency and non-emergency.
Emergency traffic will interrupt non-emergency
traffic if there is insufficient bandwidth or
resources available for the emergency traffic."
REFERENCE "12.22.6, 35.2.2.8.5b"
::= { i1eee8021SrpStreamPreloadEntry 7}

-— The ieee8021SrpReservations subtree
-- This subtree defines the objects necessary for retrifeving
-— the Stream attribute registrations on each port&6f a Bridge.

-— the ieee8021SrpReservationsTable

ieee8021SrpReservationsTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee802I3rpReservationsEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A table containing “Stream attribute
registrations pgx, port."
REFERENCE "35.2.4"
:= { ieeeB8021SrpReservations 1 }

ieee8021SrpResenvationsEntry OBJECT-TYPE

SYNTAX Ieee8021SrpReservationsEntry
MAX-AECESS not-accessible

STATUS current

DESCRIPTION

"A list of objects containing Stream attribute
registrations per port. Rows in the table are
automatically created for Streams registered on any
port of a Bridge."
INDEX { ieee8021SrpReservationStreamld,
ieeeB8021SrpReservationDirection,
ieee8021BridgeBaseComponentId,

ieee8021BridgeBasePort }
::= { i1eee8021SrpReservationsTable 1 }
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Ieee8021SrpReservationsEntry ::=
SEQUENCE {
ieee8021SrpReservationStreamlId

IEEE8021SrpStreamIdvalue,
ieeeB8021SrpReservationDirection
IEEE8021SrpReservationDirectionValue,
ieee8021SrpReservationDeclarationType
IEEE8021SrpReservationDeclarationTypeValue,
ieee8021SrpReservationAccumulatedLatency
Unsigned32,
ieee8021SrpReservationFailureSystemId
OCTET STRING,
ieee8021SrpReservationFailureCode
IEEE8021SrpReservationFailureCodeValue,
ieee8021SrpReservationDroppedStreamFrames
Countero4,
ieeeB8021SrpReservationStreamAge
Unsigned32

ieeeB8021SrpReservationStreamId OBJECT-TYPE

SYNTAX IEEE8021SrpStreamIdValue
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"The Stream ID associatedd with the row of the table.

Rows in the table arxe<automatically created when
Streams are registered via MSRP."

REFERENCE "35.2.2.8,.2"

::= { leee8021SrpReservationsEntry 1 }

ieeeB8021SrpReservationDirection OBJECT-TYPE

SYNTAX TEEE8021SrpReservationDirectionValue
MAX-ACCESS. not-accessible

STATUS current

DESCRIPTION

"The source of this Stream registration, either
Talker or Listener."

REFERENCE "35.2.1.2"

::= { ileee8021SrpReservationsEntry 2 }

ieee8021SrpReservationDeclarationType OBJECT-TYPE

SYNTAX IEEE8021SrpReservationDeclarationTypeValue
MAX-ACCESS read-only

STATUS current

DESCRIPTION

"The type of Talker or Listener registration."
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REFERENCE "35.2.1.3"
:= { 1eee8021SrpReservationsEntry 3 }

ieee8021SrpReservationAccumulatedLatency OBJECT-TYPE

SYNTAX Unsigned32
UNITS "nano-seconds"
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"The Accumulated Latency associated with the current

registration.

For Talker registrations this represents the accumulaged
latency from the Talker to the ingress port of this
Bridge.

For Listener registrations this represents thelaccumulated
latency to the ingress port of the neighbgo%/Bridge or
end stations. This include the latency df ,the media
attached to this egress port."

REFERENCE "35.2.2.8.6"

::= { leee8021SrpReservationsEntry 4 4

ieeeB8021SrpReservationFailureSystemId/OBJECT-TYPE

SYNTAX OCTET STRING (SIZE (8N
MAX-ACCESS read-only

STATUS current

DESCRIPTION

"The first system_that changes a Talker Advertise to a
Talker Failed rggistration will report its System
Identification™in this field. That single System
Identification is then propagated from system to system.”
REFERENCE "G5.2.2.8.7a"
::= { ileeeB0R1lSrpReservationsEntry 5 }

ieee8021SrpReservationFailureCode OBJECT-TYPE

SYNTAX IEEE8021SrpReservationFailureCodeValue
MAX=ACCESS read-only

STATUS current

DESCRIPTION

"The first Bridge that changes a Talker Advertise to a
Talker Failed registration will report the Failure Code
in this field. That single Failure Code is then propagated
from Bridge to Bridge."

REFERENCE "35.2.2.8.7b"

:= { 1eee8021SrpReservationsEntry 6 }

ieeeB8021SrpReservationDroppedStreamFrames OBJECT-TYPE
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SYNTAX Counter64
UNITS "frames"
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"A count of the number of data stream frames that have
been dropped for whatever reason. These are not MSRP

frames, but the stream data frames that are carried by
the MSRP Reservation.

Discontinuities in the wvalue of the counter can occur at
re-initialization of the management system, and at other
times as indicated by the value of ifCounterDiscontinuityTime
object of the associated interface (if any)."

REFERENCE "35.2.5.1"

:= { i1eee8021SrpReservationsEntry 7 }

ieee8021SrpReservationStreamAge OBJECT-TYPE

SYNTAX Unsigned32
UNITS "seconds"
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"The number of seconds since ‘¢he reservation was established
on this port."

REFERENCE "35.2.1.4c"

::= { i1eeeB8021SrpReservatisnskEntry 8 }

-- the ieee8021SrpReservationsPreloadTable

ieeeB8021SrpReservationsPreloadTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee8021SrpReservationsPreloadEntry
MAX-ACCESS. not-accessible

STATUS current

DESCRIPTION

"A table containing Stream attribute
registrations per port."

REFERENCE "12.22.7"

::= { 1eeeB8021SrpReservations 2 }

ieee8021SrpReservationsPreloadEntry OBJECT-TYPE

SYNTAX Ieee8021SrpReservationsPreloadEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A list of objects containing Stream attribute
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registrations per port. Rows in the table are
automatically created for Streams registered on any
port of a Bridge."

INDEX { ieee8021SrpReservationsPreloadStreamld,
ieeeB8021SrpReservationPreloadDirection,
ieeeB8021BridgeBaseComponentId,
ieeeB8021BridgeBasePort }

::= { i1eeeB8021SrpReservationsPreloadTable 1 }

Ieee8021SrpReservationsPreloadEntry ::=
SEQUENCE {

ieeeB8021SrpReservationsPreloadStreamId
IEEE8021SrpStreamIdvalue,

ieee8021SrpReservationPreloadDirection
IEEE8021SrpReservationDirectionValue,

ieee8021SrpReservationPreloadAccumulatedLatency
Unsigned32

ieeeB8021SrpReservationsPreloadStreamId OBJECTSTYPE

SYNTAX IEEE8021SrpStreamIdValue
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"The 64-bit StreamID is usedvto match Talker
registrations with theirlcorresponding Listener
registrations (35.2.4)."

REFERENCE "12.22.7, 35.2.2.8.2"

::= { leeeB8021SrpReservationsPreloadEntry 1 }

ieeeB8021SrpReservationPreloadDirection OBJECT-TYPE

SYNTAX IEEE8021SrpReservationDirectionValue
MAX-ACCESS _.réad-write

STATUS current

DESCRIPTION

"The' source of this Stream registration, either
Talker or Listener"
REEERENCE "12.22.7, 35.2.1.1"
= { ieee8021SrpReservationsPreloadEntry 2 }

leee8021SrpReservationPreloadAccumulatedLatency OBJECT-TYPE

SYNTAX Unsigned32
UNITS "nano-seconds"
MAX-ACCESS read-write
STATUS current
DESCRIPTION

"The Accumulated Latency associated with the current
registration.
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For Talker registrations this represents the accumulated
latency from the Talker to the ingress port of this

Bridge.

For Listener registrations this represents the accumulated
latency to the ingress port of the neighbor Bridge or
end stations. This include the latency of the media
attached to this egress port."
REFERENCE "12.22.7, 35.2.2.8.6"
:= { i1eee8021SrpReservationsPreloadEntry 3 }

-— IEEE8021 SRP MIB - Conformance Information

ieee8021SrpCompliances

OBJECT IDENTIFIER ::= { ieee8021SrpConformance\ 1 }
ieeeB8021SrpGroups
OBJECT IDENTIFIER ::= { ieee8021SrpConférmance 2 }

-— units of conformance

ieee8021SrpConfigurationGroup OBJECT-GROUP

OBJECTS {
ieee802L3¢pBridgeBaseMsrpEnabledStatus,
ieee8021SrpBridgeBaseMsrpTalkerPruning,
ieee8021SrpBridgeBaseMsrpMaxFanInPorts,
ieeeB8021SrpBridgeBaseMsrplatencyMaxFrameSize,
igee8021SrpBridgeBaseMsrpTalkerVlianPruning,
ieee8021SrpBridgeBaseMsrpMaxSRClasses,
ieeeB8021SrpBridgePortMsrpEnabledStatus,
ieee8021SrpBridgePortMsrpFailedRegistrations,
ieee8021SrpBridgePortMsrplLastPdulOrigin,
ieee8021SrpBridgePortSrPvid,
ieee8021SrpBridgePortMsrpTalkerPrunningPerPort

}

STATUS current

DESCRIPTION
"Objects that define configuration of SRP."
::= { 1eee8021SrpGroups 1 }
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-— the ieee8021Srplatency group

ieee8021SrplatencyGroup OBJECT-GROUP
OBJECTS {
ieee8021SrpPortTcLatency
}
STATUS current
DESCRIPTION
"Objects that define latency for SRP."
::= { 1eee8021SrpGroups 2 }

ieee8021SrpStreamsGroup OBJECT-GROUP

OBJECTS {
-- ieeeB8021SrpStreamld,
ieeeB8021SrpStreamDestinationAddress,
ieee8021SrpStreamVlanId,
ieeeB8021SrpStreamTspecMaxFrameSize,
ieeeB8021SrpStreamTspecMaxlntervalFrames,
ieee8021SrpStreamDataFramePriority,
ieee8021SrpStreamRank

}

STATUS current

DESCRIPTION
"Objects that define Streams for SRP."

:= { 1eee8021SrpGroups 3 }

ieee802rSrpReservationsGroup OBJECT-GROUP
OBJECTS {

-- ieeeB8021SrpReservationStreamId,

-- leee8021SrpReservationDirection,
ieeeB8021SrpReservationDeclarationType,
ieeeB8021SrpReservationAccumulatedLatency,
ieee8021SrpReservationFailureSystemId,
ieee8021SrpReservationFailureCode,

ieee8021SrpReservationDroppedStreamFrames,
ieee8021SrpReservationStreamAge
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STATUS current
DESCRIPTION
"Objects that define Stream Reservations for SRP."

:= { 1eee8021SrpGroups 4 }

ieee8021SrpConfigurationPruningGroup OBJECT-GROUP
OBJECTS {
ieeeB8021SrpBridgeBaseMsrpTalkerVlanPruning,
ieee8021SrpBridgePortMsrpTalkerPrunningPerPort
}

STATUS current

DESCRIPTION
"Objects that allow configuration of pruning/Pehavior
for SRP."

::= { 1eee8021SrpGroups 5 }

-— the ieee8021SrpMonitoringSRclasses group

ieeeB8021SrpMonitoringSRclassesGroup) "OBJECT-GROUP

OBJECTS {
ieee8021SrpBridgeBaseMsrpMaxSRClasses

}

STATUS current

DESCRIPTION
"Objects that provides information on the maximum number
of SR classées” supported on the Bridge."

{ ieee802dSrpGroups 6 }

ieeeB021SrpStreamsPreloadGroup OBJECT-GROUP
OBJECTS {
ieee8021SrpStreamPreloadld,
ieee8021SrpStreamPreloadDestinationAddress,
ieee8021SrpStreamPreloadvVlanId,
ieee8021SrpStreamPreloadTspecMaxFrameSize,
ieee8021SrpStreamPreloadTspecMaxIntervalFrames,

ieee8021SrpStreamPreloadDataFramePriority,
ieeeB8021SrpStreamPreloadRank
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STATUS current
DESCRIPTION
"Objects that allow to preload parameters for each

StreamId on Bridge Ports as the Bridge initializes."
::= { 1eee8021SrpGroups 7 }

ieee8021SrpReservationsPreloadGroup OBJECT-GROUP

OBJECTS {
ieee8021SrpReservationsPreloadStreamlId,
ieee8021SrpReservationPreloadDirection,
ieee8021SrpReservationPreloadAccumulatedLatency

}

STATUS current

DESCRIPTION
"Objects that allow to initialize Streams,within each
Bridge as it powers up, to preload theStream
registrations that will later be prévided by operation
of SRP."

:= { 1eee8021SrpGroups 8 }

ieee8021SrpCompliance MODULE-COMPLIANCE
STATUS current
DESCRIPTION
"The compliaunce statement for devices supporting
Stream ReBervation Protocol.

Support of the objects defined in the IEEE8021-SRP MIB
also' requires support of the IEEE8021-BRIDGE-MIB; the
provisions of 17.3.2 apply to implementations claiming
support of the IEEE8021-SRP MIB."

MODULE -- this module
MANDATORY-GROUPS {
ieeeB8021SrpConfigurationGroup,
ieee8021SrplLatencyGroup,
ieeeB8021SrpStreamsGroup,
ieeeB8021SrpReservationsGroup

GROUP ieeeB8021SrpConfigurationPruningGroup
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DESCRIPTION
"Implementation of this group is optional. Implementation
will allow configuration of pruning behavior for SRP."

GROUP ieeeB8021SrpMonitoringSRclassesGroup

DESCRIPTION
"Implementation of this group is optional. Implementation
will allow configuration of pruning behavior for SRP."

GROUP ieeeB8021SrpStreamsPreloadGroup

DESCRIPTION
"Implementation of this group is optional. Implementation
will allow to preload parameters for each StreamId on
Bridge Ports as the Bridge initializes."

GROUP ieeeB8021SrpReservationsPreloadGroup

DESCRIPTION
"Implementation of this group is optional./Implementation
will allow to initialize Streams within each Bridge as it
powers up, to preload the Stream registrations that will
later be provided by operation of SRR\"

::= { 1eee8021SrpCompliances 1 }

END
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Insert the following subclause (17.7.25) after 17.7.24:

17.7.25 Definitions for the IEEE8021-SR-RM-MIB module

IEEE8021-TSN-REMOTE-MANAGEMENT-MIB DEFINITIONS ::= BEGIN

-- MIB for support of 802.1Qcc Stream Reservation Protocol
-- (SRP) Enhancements and Performance Improvements in
-- 802.1Q Bridges.

IMPORTS
OBJECT-GROUP,
MODULE-COMPLIANCE
FROM SNMPv2-CONF
MODULE-IDENTITY,
OBJECT-TYPE,
Countero4,
Unsigned32
FROM SNMPv2-SMI
TEXTUAL-CONVENTION,
Truthvalue,
RowStatus
FROM SNMPv2-TC
IEEE8021BridgePortNumber,
ieee802dotlmibs
FROM IEEE8021-TC-MIB
ieee8021BridgeBasePort,
ieee8021BridgeBaseComponentid,
ieee8021BridgeTrafficClass
FROM IEEE8021-BRIDGE-MIB
ieee80210BridgeVlanIndex
FROM IEEE8021-Q<BRIDGE-MIB

ieee8021TsnRemoteMgmtMib MODULE-IDENTITY
LAST-UPDATEDN"201810040000Z" -- October 4, 2018
ORGANIZATION "IEEE 802.1 Working Group"
CONTACTZIENFO
" JWG-URL: http://ieee802.0rg/1/
WG-EMail: STDS-802-1-L@IEEE.ORG

Contact: IEEE 802.1 Working Group Chair
Postal: C/0O IEEE 802.1 Working Group

IEEE Standards Association
445 Hoes Lane
Piscataway
NJ 08854
USA

E-mail: STDS-802-1-LE@IEEE.ORG"

DESCRIPTION
"The Bridge MIB module for managing devices that support
the IEEE Std 802.1Q0 Stream Reservation Protocol Enhancements
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and Performance Improvements.

Unless otherwise indicated, the references in this MIB

module are To IEEE STd cUZ.10Q.

Copyright (C) IEEE (2018).
This version of this MIB module is part of IEEE802.1Q;
see the draft itself for full legal notices."

REVISION "201810040000z"™ -- October 4, 2018
DESCRIPTION

"Initial revision, included in IEEE 802.1Qcc-2018"
::= { ieee802dotlmibs 32 }

-- subtrees in the TSN Remote Management MIB

ieeeB8021TsnRemoteMgmtNotifications
OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtMib M }

ieeeB8021TsnRemoteMgmtObjects
OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtMib 1 }

ieeeB8021TsnRemoteMgmtConformance
OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtMib 2 }

ieee8021TsnRemoteMgmtBridgeDelay
OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtObjects 1 }

ieee8021TsnRemoteMgmtPropagatdonbDelay
OBJECT IDENTIFIER ::= {\ieee8021TsnRemoteMgmtObjects 2 }

ieeeB8021TsnRemoteMgmtStaticTrees
OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtObjects 3 }

ieee8021TsnRemoteMgmtMrpExternalControl
OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtObjects 4 }

-— the 1€ee8021TsnRemoteBridgeDelayTable

ieee8021TsnRemoteMgmtBridgeDelayTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee8021TsnRemoteMgmtBridgeDelayEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A table containing a set of parameters necessary to
determine the delay of frames as they pass through the
Bridge's relay.

There is one Bridge Delay managed object per Port pair of
a Bridge component. The Port pair consists of three indices,
an ingress Port followed by an egress Port and a traffic
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class associated with the Port pair."
REFERENCE "12.32.1"
::= { i1eee8021TsnRemoteMgmtBridgeDelay 1 }

ieee8021TsnRemoteMgmtBridgeDelayEntry OBJECT-TYPE

SYNTAX Ieee8021TsnRemoteMgmtBridgeDelayEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A list of objects containing information necessary to
determine the delay of frames as they pass through the
Bridge's relay."

INDEX { ieee8021BridgeBaseComponentId,
ieee8021BridgeTrafficClass,
ieee8021TsnRemoteMgmtBridgeIngressPort,
ieeeB8021TsnRemoteMgmtBridgeEgressPort

}
:= { 1eee8021TsnRemoteMgmtBridgeDelayTable 1 }

Ieee8021TsnRemoteMgmtBridgeDelayEntry ::=
SEQUENCE {

ieeeB8021TsnRemoteMgmtBridgeIngressPort
IEEE8021BridgePortNumber,

ieee8021TsnRemoteMgmtBridgeEgressPoxrt
IEEE8021BridgePortNumber,

ieee8021TsnRemoteMgmt IndependentgPelayMin
Unsigned32,

ieeeB8021TsnRemoteMgmtIndependentDelayMax
Unsigned32,

ieee8021TsnRemoteMgmtDepenhdentDelayMin
Unsigned32,

ieee8021TsnRemoteMgmtDependentDelayMax
Unsigned32

ieee8021TsnRemoteMgmtBridgeIngressPort OBJECT-TYPE

SYNTAX IEEE8021BridgePortNumber
MAX-ACCESS/” mot—-accessible

STATUS current

DESCRIRT\FON

REFERENCE "oou"

(= { 1eeeB8021TsnRemoteMgmtBridgeDelayEntry 1 }

i€eeB8021TsnRemoteMgmtBridgeEgressPort OBJECT-TYPE

SYNTAX IEEE8021BridgePortNumber
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

REFERENCE oL

1= { l1eeeB8021TsnRemoteMgmtBridgeDelayEntry 2 }

ieeeB8021TsnRemoteMgmtIndependentDelayMin OBJECT-TYPE
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SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current

DESCRIPTION
"This attribute provides the minimum delay independent
from frame length for a frame to forward from ingress
port to egress port.

The delay begins when the message timestamp point of the
ingress frame passes the reference plane marking the
boundary between the network media and PHY. The delay
ends when the message timestamp point of the egress

frame passes the reference plane marking the boundary
between the network media and PHY. The message timestamp
point is specified by IEEE Std 802.1AS for various medid,
near the start of the frame.

Note: This delay includes all aspects of length-independent
delay for a frame that is forwarded, including(handling of
error conditions."

REFERENCE "12.32.1.1"

::= { 1eee8021TsnRemoteMgmtBridgeDelayEntry, 3/ }

ieeeB8021TsnRemoteMgmtIndependentDelayMax OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"This attribute providessthe maximum delay independent
from frame length for asframe to forward from ingress
port to egress port.

The delay begins when the message timestamp point of
the ingress framé passes the reference plane marking
the boundary beétween the network media and PHY. The delay
ends when the’message timestamp point of the egress frame
passes thelreference plane marking the boundary between
the nefwerk media and PHY. The message timestamp point is
specifiéd by IEEE Std 802.1AS for various media, near the
stant of the frame."

REFERENCE "12.32.1.1"

::=\{ ieeeB8021TsnRemoteMgmtBridgeDelayEntry 4 }

ieee8021TsnRemoteMgmtDependentDelayMin OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"This attribute provides the minimum length-dependent
delay from ingress port to egress port.

It provides the portion of delay that is dependent on
frame length, where frame length is the number of octets
that transfer across the MAC Service interfaces. Each
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length-dependent delay attribute specifies the time for
a single octet of the frame to transfer from ingress
to egress."

REFERENCE "12.32.1.2"
::= { 1eeeB8021TsnRemoteMgmtBridgeDelayEntry 5 }

ieee8021TsnRemoteMgmtDependentDelayMax OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"This attribute provides the maximum length-dependent
delay from ingress port to egress port.

It provides the portion of delay that is dependent on
frame length, where frame length is the number of dcitets
that transfer across the MAC Service interfaces. (Each
length-dependent delay attribute specifies the time for
a single octet of the frame to transfer froms Migress
to egress."

REFERENCE "12.32.1.2"

::= { i1eeeB8021TsnRemoteMgmtBridgeDelayEntry,e’ }

-- the ieee8021TsnRemoteMgmtPropagationDelayTable

ieeeB8021TsnRemoteMgmtPropagationDedayTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee8021TsnRemoteMgmtPropagationDelayEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A table containing a set of parameters necessary to
determine the dediay along the network media (e.g. cable)
for a frame transmitted from the specifed Port of this
Bridge to the’neighboring Port on a different Bridge.
There is oné Propagation Delay managed object per
egress(Pert of a Bridge."

REFERENCE "12.32.2"

::= { ieee8021TsnRemoteMgmtPropagationDelay 1 }

ieee8021iTsnRemoteMgmtPropagationDelayEntry OBJECT-TYPE

SYNTAX Ieee8021TsnRemoteMgmtPropagationDelayEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A list of objects containing information necessary to
determine the delay along the network media (e.g. cable)
for a frame transmitted from the specifed Port of this
Bridge to the neighboring Port on a different Bridge."

INDEX { ieee8021BridgeBasePort }

::= { i1eee8021TsnRemoteMgmtPropagationDelayTable 1 }

TeeeB8021TsnRemoteMgmtPropagationDelayEntry ::=
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SEQUENCE {
ieee8021TsnRemoteMgmtTxPropagationDelay
Unsigned32

ieee8021TsnRemoteMgmtTxPropagationDelay OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"This attribute provides the transmission propagation delay.

The propagation delay begins when the message timestamp
point of an egress frame passes the reference plane marking
the boundary between the network media and PHY. It ends
when the message timestamp point of an ingress frame ,on the
neighboring Bridge's Port passes the reference plahe marking
the boundary between the network media and PHY,. The message
timestamp point is specified by IEEE Std 802<MAS for
various media."

REFERENCE "12.32.2.1"

::= { 1eeeB8021TsnRemoteMgmtPropagationDelaykntry 1 }

-- The Static Tree subtree
-- This subtree defines the objects rlecessary to determine if
-- the static trees feature is suppoyted by the Bridge.

ieee8021TsnRemoteMgmtStaticTreesSupported OBJECT-TYPE

SYNTAX TruthValue
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"This attribute is used by the TSN CNC to determine that
TE-MSTID @s supported by the Bridge."
REFERENCE v2.32.3.1"
:= { i1eee8021TsnRemoteMgmtStaticTrees 1 }

-- the ieee8021TsnRemoteMgmtMsrpMrpExternalControlTable

i€eeB8021TsnRemoteMgmtMsrpMrpExternalControlTable OBJECT-TYPE

SYNTAX SEQUENCE OF Ieee8021TsnRemoteMgmtMsrpMrpExternalContro-
lEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A table containing a set of parameters necessary for

a network manager to 1) disable MRP attribute propagation (MAP)
for the MRP Participant of a bridge port, 2) read MRP attribute
registrations that the MRP Participant receives, and 3) write
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MRP attribute values for the MRP Participant to declare."
REFERENCE "12.32.4"
::= { ileeeB8021TsnRemoteMgmtMrpExternalControl 1 }

ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry OBJECT-TYPE

SYNTAX Ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A list of objects necessary for a network manager to
1) disable MRP attribute propagation (MAP) for the
MRP Participant of a bridge port, 2) read MRP attribute
registrations that the MRP Participant receives, and 3) write
MRP attribute values for the MRP Participant to declarew"
INDEX { ieee8021BridgeBaseComponentId,
ieeeB8021BridgeBasePort,
ieeeB8021QBridgeVlanIndex }
:= { i1eee8021TsnRemoteMgmtMsrpMrpExternalControlTable 1 }

Ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry :&%
SEQUENCE {

ieeeB8021TsnRemoteMgmtMsrpMrpExternalCofdteol

TruthValue,
ieee8021TsnRemoteMgmtMrpIndicationkist

OCTET STRING,
ieeeB8021TsnRemoteMgmtMrpIndicatgonListLength

Unsigned32,
ieee8021TsnRemoteMgmtMrpIndicationChangeCounter

Counter64,
ieee8021TsnRemoteMgmtMrpAdminRequestList

OCTET STRING,
ieee8021TsnRemoteMgmtMrpAdminRequestListLength

Unsigned32,
ieeeB8021TsnRemoteMgmtMrpOperRequestList

OCTET STRING,
ieee8021TsnRemoteMgmtMrpOperRequestListLength

Unsigned32

ieee8021TsnRemoteMgmtMsrpMrpExternalControl OBJECT-TYPE

SYNTAX TruthValue
MAX~ACCESS read-write
STATUS current
DESCRIPTION

"This attribute is used to indicate, whether MRP
attributes are propagated on the MRP Participant,
according to the specifications for MRP Attribute
Propagation (MAP) and specifications of the

MRP Application. When true(l), the MRP Participant is
removed from the MRP Application's MAP Context. The
MRP Participant performs all other aspects of MRP,

including MRP operation, MRP specifications, and
MRPDU encodings. The application component stores MAD
indications for registration received on the Port,
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and invokes MAD requests for declarations on the Port.
When false(2), MRP attributes propagate on the
MRP Participant according to the specifications for

MRP Attribute Propagation (MAP) and specitications ot
the MRP Application. Ports with the externalControl
attribute false (2) are considered as candidates for
the MRP Application's MAP Context. The remaining
attributes of this subtree are ignored by Ports with
the externalControl attribute false(2).
This managed object applies to the MSRP application.
A table is provided for each MAP Context (VLAN ID)."

REFERENCE "12.32.4.1"

DEFVAL { false }

::= { ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry 1 }

ieee8021TsnRemoteMgmtMrpIndicationList OBJECT-TYPE

SYNTAX OCTET STRING
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"This attribute is used to store the list\of all joined
MRP attributes for the MRP Participant/whén the
ieee8021TsnRemoteMgmtMrpExternalControlvattribute is
true(l). When the ieee8021TsnRemoteMgmtMrpExternalControl
attribute is false(2), this attribute is ignored by the
MRP Participant, and returns theyempty octet string."

REFERENCE "12.32.4.2"

::= { leeeB8021TsnRemoteMgmtMsrpMrpExternalControlEntry 2 }

ieeeB8021TsnRemoteMgmtMrpIndicatiohlListLength OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"This attributé' is used to provide the number of octets
in the ieee8021TsnRemoteMgmtMrpIndicationListLength
attributes \When the ieee8021TsnRemoteMgmtMrpExternalControl
attribute* is false(2), this attribute returns zero."
REFERENCE "12.32.4.3"
::= { ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry 3 }

ieee8021iPsnRemoteMgmtMrpIndicationChangeCounter OBJECT-TYPE

SYNTAX Counter64
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"This attribute is used to provide the number of changes
done to the ieee8021TsnRemoteMgmtMrpIndicationList. When
the ieee8021TsnRemoteMgmtMrpExternalControl attribute is
false(2), this attribute returns zero."

REFERENCE "12.34.4.4"

::= { leeeB8021TsnRemoteMgmtMsrpMrpExternalControlEntry 4 }

ieeeB8021TsnRemoteMgmtMrpAdminRequestList OBJECT-TYPE
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SYNTAX OCTET STRING
MAX-ACCESS read-only
STATUS current

DESCRIPTION
"This attribute is used to provide the administrative
value of the current list of MAD requests for the
MRP Participant (operRequestList). Each entry in this
attribute is encoded as the attribute type parameter as
a single octet, followed by the length of the
attribute value parameter as a single octet, followed
by a sequence of octets for the attribute value parameter.
When the ieee8021TsnRemoteMgmtMrpExternalControl attribute
is true(l), this attribute is copied to the
ieeeB8021TsnRemoteMgmtMrpOperRequestlList attribute as sgon
as possible according to the implementation. When the
ieee8021TsnRemoteMgmtMrpExternalControl attribute Aifs
false(2), this attribute is ignored by the MRP Participant,
but it retains its value."

REFERENCE "12.32.4.5"

DEFVAL { "" }

::= { i1eeeB8021TsnRemoteMgmtMsrpMrpExternalControlEntry 5 }

ieee8021TsnRemoteMgmtMrpAdminRequestListLength\OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"This attribute is used to~provide the administrative
value for the number of goctets in the
ieeeB8021TsnRemoteMgmtMrpAdminRequestList attribute.
When the ieee8021TsnRemoteMgmtMrpExternalControl attribute
is true(l), this atfiribute is copied to the
ieeeB8021TsnRemoteMgmtMrpOperRequestListLength attribute at
the same time that the ieee8021TsnRemoteMgmtMrpAdminRequestList
attribute is. copied to the ieee8021TsnRemoteMgmtMrpOperRequest-—
List

attributes \When the ieee8021TsnRemoteMgmtMrpExternalControl
attribygte is false(2), this attribute is ignored by the
MRP Participant, but it retains its value."

REFERENCE "12.32.4.6"

DEFVAL ){ 0 }

::=\J 1eeeB8021TsnRemoteMgmtMsrpMrpExternalControlEntry 6 }

ieee8021TsnRemoteMgmtMrpOperRequestList OBJECT-TYPE

SYNTAX OCTET STRING
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"This attribute is used to proivde the operational value
of the current 1list of MAD requests for the MRP Participant."
REFERENCE "12.32.4.7"

::= { leeeB8021TsnRemoteMgmtMsrpMrpExternalControlEntry 7 }

ieeeB8021TsnRemoteMgmtMrpOperRequestListLength OBJECT-TYPE
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SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current

DESCRIPTION
"This attribute is used to provide the operational wvalue
of the ieee8021TsnRemoteMgmtMrpAdminRequestListLength
attribute, and it is copied at the same time that
ieee8021TsnRemoteMgmtMrpAdminRequestList attribute is
copied to ieeeB8021TsnRemoteMgmtMrpOperRequestList."

REFERENCE "12.32.4.8"

::= { i1eeeB8021TsnRemoteMgmtMsrpMrpExternalControlEntry 8 }

-— IEEE802 TSN REMOTE MANAGEMENT MIB - Conformance Information

ieee8021TsnRemoteMgmtCompliances

OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtConfoZmance 1 }
ieee8021TsnRemoteMgmtGroups
OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtConformance 2 }

-- the ieee8021TsnRemoteMgmtBridgebalay group

ieee8021TsnRemoteMgmtBridgeDedayGroup OBJECT-GROUP

OBJECTS {
ieee8021TsnRemoteMgmt IndependentDelayMin,
ieee8021TsnRemoteMgmtIndependentDelayMax,
ieee8021TsnRemdteMgmtDependentDelayMin,
ieeeB8021TsnRemoteMgmtDependentDelayMax

}

STATUS current

DESCRIPTION
"ObJjects that define the delay of frames as they pass
thyough the Bridge's relay."

::=\{) ieee8021TsnRemoteMgmtGroups 1 }

~~ the ieee8021TsnRemoteMgmtPropagationDelay group

ieee8021TsnRemoteMgmtPropagationDelayGroup OBJECT-GROUP
OBJECTS {
ieee8021TsnRemoteMgmt TxPropagationDelay

}
STATUS current
DESCRIPTION
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"Objects that define delay of frames along the network
media (e.g. cable)."
::= { leeeB8021TsnRemoteMgmtGroups 2 }

ieeeB8021TsnRemoteMgmtStaticTreesGroup OBJECT-GROUP
OBJECTS {
ieee8021TsnRemoteMgmtStaticTreesSupported
}
STATUS current
DESCRIPTION
"Objects that define static tree support.”
:= { 1eee8021TsnRemoteMgmtGroups 3 }

ieee8021TsnRemoteMgmtMrpExternalControlGroup. .OBJECT-GROUP

OBJECTS {
ieee8021TsnRemoteMgmtMsrpMrpExtertnalControl,
ieeeB8021TsnRemoteMgmtMrpIndicdationlList,
ieeeB8021TsnRemoteMgmtMrpIndicationListLength,
ieeeB8021TsnRemoteMgmtMrpindicationChangeCounter,
ieee8021TsnRemoteMgmtMrpAdminRequestList,
ieee8021TsnRemoteMgmntMrpAdminRequestListLength,
ieee8021TsnRemoteMgmtMrpOperRequestList,
ieee8021TsnRemoteMgmtMrpOperRequestListLength

}

STATUS current

DESCRIPTION
"Objects tghat define configuration of MRP External control."

:= { ieeeB021TsnRemoteMgmtGroups 4 }

i€eeB8021TsnRemoteMgmtCompliance MODULE-COMPLIANCE
STATUS current
DESCRIPTION
"The compliance statement for devices supporting
TSN Remote management.

Support of the objects defined in the IEEE8021-TSN REMOTE

MANAGEMENT MIB also requires support of the IEEE8021-BRIDGE-MIB;
the provisions of 17.3.2 apply to implementations claiming
support of the IEEE8021-TSN REMOTE MANAGEMENT MIB."
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MODULE -- this module
MANDATORY-GROUPS {

TeeegUZlTsnRemoteMgmtBridgeDelayGroup,
ieeeB8021TsnRemoteMgmtPropagationDelayGroup,
ieee8021TsnRemoteMgmtStaticTreesGroup,
ieee8021TsnRemoteMgmtMrpExternalControlGroup

::= { ieee8021TsnRemoteMgmtCompliances 1 }

END
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34. Forwarding and queuing enhancements for time-sensitive streams
(FQTSS)

Change the text of Clause 34 as shown:

34.1 Overview

This clause describes a set of tools that can be used to support the forwarding and queuing requirements.of.
time-sensitive streams. In this context, a “time-sensitive stream” is taken to be a stream (flow) of traffic,
transmitted from a single source station_(Talker), destined for one or more destination stations_(Listéners),
where the traffic is sensitive to timely delivery, and in particular, requires transmission lateney to be
bounded. Such streams include video or audio data streams, where there is a desire to limit/the @mount of
buffering required in the receiving station_(Listener).

NOTE 1—An example of this requirement would be a live performance where a video image of the performance is
simultaneously projected on a screen in the auditorium, and it is desirable for the sound and image to be “in sync” with
the performance.

The term “stream reservation class” (SR class) refers to a traffic class whosé bandwidth can be reserved for
time-sensitive streams using the Stream Reservation Protocol (SRP)."FQTSS specifies the relationshi
between an SR class and the underlying tools of this standard, such-as'traffic class, priority, and transmission
selection.

NOTE 2—The FQTSS functions described in this clausesare~intended for use with SRP, with the exception of
adminldleSlope [item c) in 34.3]. The adminldleSlope paraméter is intended for TSN configuration models that do not

use SRP. In the fully centralized model of TSN configtyation (46.1.3.3), the CNC entity can use adminldleSlope to
reserve bandwidth for a traffic class.

In order to address the needs of such trafficin Bridges, the following are provided:

a) A means of detecting the bonndary between a set of Bridges that support SRP (an SRP domain) and
surrounding Bridges that-do not support SRP. This mechanism is described in 34.2.

b) A setrefibandwidth availability parameters for each pPort that are used to record the maximum
bandwidth available to a given outbound queue, and the actual bandwidth reserved, for that queue.
These parameters are described in 34.3.

c) &)A discussion of the relationship between the size of the layer 2 “payload” (the MSDU) carried in
a frame and how that relates to the actual bandwidth that will be consumed when that MSDU is
transmitted on a particular Port (34.4).

d) e)yAnalserithmferdetermining Specifications for the default configuration of SR classes, including

the mapping of the priorities associated with received frames onto the traffic classes available on the

transmission FoOrtsS oI a bridge (34.5).

Specifications for use of transmission selection algorithms for SR classes (34.6).
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34.2 Detection of SRP domains

The concepts of audie/video{AV)-time-sensitive streams, the Stream Reservation Protocol (SRP), and the

traffic forwarding and shaping functions that support stream transmission (see-6-9-4-ande.g.. 8.6.8.1) rely on
the ability of each Bridge to detect whether each of its pPorts is at the edge of a region of connected Bridges
that support SRP on a particular priority, so that the Priority Code Point values associated with traffic
entering an SRP domain (3.257) can be properly regenerated at the boundary of the domain, as described in
6.9.4.

Bridges detect the edge of an SRP domain by observing SRP behavior. If a Bridge receives SRP
registrations using a particular priority, then it is reasonable to believe that they are being received fromian
SRP capable device; the SRP engine can therefore signal which Ports of a Bridge are at the boundary ,0f an
SRP domain. The per-pPort, per-SR class, SRPdomainBoundaryPort parameter determines whethiér a Port is
considered to be at the edge of an SRP domain or within the core of the domain, as defined in\35.1.4. This
parameter is controlled by the operation of SRP.

NOTE—SRP domain detection is based on the assumption that a device connected to a Port ¢ifher is SRP capable for a
given SR class, or is not SRP capable for that SR class. SRP provides a boundary detection mechanism through the
exchange of MSRPDUs; the boundary of a domain therefore expands to include Ports‘as’ SRP attributes are declared.
The position of the domain boundary has no effect on the transmission of SRP framesy rather, it reflects where SRP
activity is occurring. Ports are removed from the SRP domain when they are remoyed from the active topology.

34.3 The bandwidth availability parameters

The following bandwidth availability parameters exist for ®aeh Port, and for each traffic class, N, that

supports-the-eredit-based shaperalgorithmis configured as@m SR class (34.5):

a)  portTransmitRate as defined in 8.6.8.2.
b) deltaBandwidth(N): The additional-bandwidth, represented as a percentage of portTransmitRate,
that can be reserved by SRP for use by the queue assoc1ated with traffic class N;in-addition-to-the

eredﬁ-baseekshaper—&lgeﬂﬂ&ﬂ%{see%%%—} The 1nterpretat10n of deltaBandwzdth(N) is determined
by the value of the associated lockClassBandwidth(N) as specified in 34.3.1 and 34.3.2.

¢) adminldleSlope(N): The bandwidth, in bits per second, that has been requested by management to
be reserved for.use'by the queue associated with traffic class N. If SRP is in operation_for traffic
class N, this parameter has no effect:+. If SRP is not in operation for traffic class N, then the value of
operldleSlope(N) is always equal to the value of adminldleSlope(N).

d) operldleSlope(N): The actual bandwidth, in bits per second, that is currently reserved for use by the
queue assomated w1th trafﬁc class N ( see 34.6.1 and 34.6. 2) —"ths—val-ue—rs—used—by—ﬂ&e—efed-}t-based

e) classMeasurementInterval(N) The 1nterval of time, in seconds over Wthh SRP’s TSpec (34.4,
35.2.2.8.4) is measured for traffic class N at the Talker.
lockClassBandwidth(N): The Boolean parameter that determines the interpretation of
deltaBandwidth(N). For the value false (default), deltaBandwidth(N) is specified in 34.3.1. For the
value true, deltaBandwidth(N) is specified in 34.3.2.

In all cases, bandwidth is defined in terms of the actual bandwidth consumed when frames are transmitted
through the Port, not the size of the MSDU “payload” carried within those frames. Subclause 34.4 discusses
the relationship hetween MSDIT size and actnal handwidth consnmed
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34.3.1 Relationships-ameng-bandwidth-avallabiliby-parametersdeltaBandwidth when

lockClassBandwidth is false

When lockClassBandwidth(N) is false, deltaBandwidth(N) is the additional bandwidth, represented as a
percentage of portTransmitRate, that can be reserved by SRP for use by the queue associated with traffic
class N, in addition to the deltaBandwidth(N) values associated with higher priority queues with
lockClassBandwidth(N) false. For a given traffic class N, the total bandwidth that can be reserved is the.Sum
of the deltaBandwidth values for traffic class N and all higher traffic classes with lockClassBandwidth(N)
false, minus any bandwidth reserved by higher traffic classes (i.c., configured as SR classes).

The default value of lockClassBandwidth(N) is false. This default can be changed using the ‘‘managed objects
of the Bandwidth Availability Parameter Table (12.20.1)

The recommended-default value of deltaBandwidth(N) for the highest numbered traffic class supported is
75%, and for any lower numbered traffic classes, the recommendéd—default value is 0%. The
deltaBandwidth(N) for a given N, plus the deltaBandwidth(N) values for any higher priority queues (larger
values of N) defines the total percentage of the Port’s bandwidth that’canbe reserved for that queue and all
higher priority queues. For the highest priority queue, this\m€ans that the maximum value of
operldleSlope(N) is deltaBandwidth(N)% of portTransmitRate.\However, if operldleSlope(N) is actually
less than this maximum value, any lower priority queue that-stappoerts-the-eredit-basedshaper-algerithm-with
lockClassBandwidth(N) false can make use of the reservable,bandwidth that is unused by the higher priority
queue. So, for queue N-1, the maximum valueS/of (operidleSlope(N) + operldleSlope(N-1))
(deltaBandwidth(N) + deltaBandwidth(N-1))% of pertTransmitRate.

NOTE 1—For example, suppose two queues, 3 afid\2; suppert-the-eredit-based-shaper-algerithm—for-are configured as
SR classes A and B, respectively. Suppose deltaBandwzdth(S) for SR class A is currently 20%, and deltaBandwidth(2)
for SR class B is currently 30%,_and lockClassBandwith_is false for both. If operldieSlope(3) is currently 10% of
portTransmitRate, then half of queue 3’s maximum allocation is unused, and the maximum value of operldieSlope(2) is
therefore currently 40% of portTransmitRate. However, if operldleSlope(3) increases to the full 20% that it is entitled to
use, the maximum value of operldleSiope(2) reduces to 30% of portTransmitRate.

NOTE 2—The sum of the deltaBandwidth(N) values for all values of N should be chosen such that there is sufficient
bandwidth available for any(honreserved (best-effort, strict-priority) traffic; the default values are chosen such that the
sum of the deltaBandwidth(N) values is 75%, so no more than 75% of the Port’s available bandwidth is permitted to be
reserved. This ensures that when using default settings, there is at least 25% of the Port’s bandwidth available for
nonreserved traffich\However, as these default settings may be inappropriate for some situations (e.g., links that offer
very high bandwadth, or networks with very low levels of nonreserved traffic), they can be modified by management.

34.3.2 deltaBandwidth when lockClassBandwidth is true

When' lockClassBandwidth(N) is true, deltaBandwidth(N) is the maximum bandwidth, represented as a
percentage of portTransmitRate, that can be reserved by SRP for use by the queue associated with traffic
class N. The bandwidth limit of deltaBandwidth(N) is not related to higher or lower priority traffic classes
(i.e., it is not truly a delta).

NOTE—For example, suppose two queues, 3 and 2, are configured as SR classes A and B, respectively. Suppose
deltaBandwidth(3) for SR class A is currently 20%. deltaBandwidth(2) for SR class B is currently 30%., and

tockClassBandwitr 1S true for ottt operidiesSiopers)is currentty 1096 of porriransmirRare_them tratf of quete 3°S
maximum _allocation is unused. Nevertheless, the maximum value of operldleSlope(2) remains 30%
portTransmitRate. The value of operldleSlope(2) cannot increase to 40%, because 20% is locked to use by

operldleSlope(3).
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34.3.3 343-2-Bandwidth availability parameter management

The values of deltaBandwidth(N) and adminldleSlope(N) can be changed by management, using the

management operations defined in 12.20. If the stream reservation mechanisms defined in SRP are
supported, then the values of operldleSlope(N) are determined solely by the operation of SRP. If the stream
reservation mechanisms defined in SRP are not supported, then the values of operidieSlope(N) are equal to
the values requested by management in the corresponding adminldleSlope(N) parameters.

It is possible for the value of portTransmitRate for a Port to change as a result of the normal operation of the
underlying MAC Service (e.g., as a result of the operation of IEEE 802.1AX Link Aggregation, or as a result
of dynamic changes in bandwidth of the physical layer technology itself, as can occur in wireless\DAN
technologies); it is also possible for management action to change the values of deltaBandwidtl{N)/ for a
Port. In either case, the consequence could be one of the following:

a) The sum of the operldleSlope(N) values for the Port could now exceed the“total reservable
bandwidth allowed for the Port, or the operldieSlope(N) value for a given queue could now exceed
the reservable bandwidth allowed for the queue, as defined in 34.3.1 and 34.3:2° Consequently, there
could be streams currently active on the Port that can no longer be supported.

b) The bandwidth now available to a given queue could mean that thete afe streams that are currently
inactive that could be supported on the Port.

¢) Active streams that continue to be supported after the change could see their latency guarantee
change.

In either case, corrective action, either by management or by the stream reservation mechanisms defined in
SRP, is required in order to restore the parameters to a consistent set of values. In order to indicate that there
have been changes in the bandwidth availability database, a signal, bandwidthAvailabilityChanged, is
generated for each Port whenever the bandwidth availability parameters portTransmitRate or
deltaBandwidth(N) are changed; this signal is used by SRP to trigger recalculation of the set of streams that
can be reserved on the Port.

NOTE—During recalculation of stream geservations, the Bridge might be temporarily unable to honor bandwidth
reservation commitments or forward best-effort traffic.

34.4 Deriving actual bandwidth requirements from the size of the MSDU

The forwarding and queuing mechanisms defined in this clause use bandwidth parameters that are defined in
terms of the actdal bandwidth used when frames are transmitted on the medium that supports the MAC
Service available through the Port. In contrast, the SRP makes use of a traffic specification (TSpec) for each
stream that defines the maximum number of bits per frame (MaxFrameSize), of the mac_service data unit
parameten, -that is relayed by the relay function of the Bridge, and a maximum frame rate
(MaxIntervalFrames), in frames per class measurement interval, for that stream; i.e., the TSpec takes no
adeonnt of the per-frame overhead associated with transmitting the MSDU over a given medium. However,
when SRP determines the value to be used for the operidleSlope(N) parameter associated with a given
queue, it is necessary for this value to include the per-frame overhead that will be incurred when frames are
transmitted on that Port.

NOTE 1—The frame rate in a TSpec is measured over-a—elass—measurementinterval’the classMeasurementlnterval
(34.3) that depends upon the SR class assomated with the stream. Default values for classMeasurementInterval are

5pec111cu T L IR CHISS T COTTCSPOTAS 100 C1a55 THCASUICHICI HHEIVaT O 129 PSSR Crass B \,V..wyu..d’s oo Crass
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For the purposes of calculating the bandwidth consumption of a stream, it is assumed that the stream data is
essentially of constant size and transmission rate, so these maxima can be used to directly define an assumed
maximum payload size and the maximum frame rate in frames per second; i.e.,

assumedPayloadSize = MaxFrameSize (34-1)
maxFrameRate = MaxIntervalFrames x (1/classMeasurementinterval) (34-2)
where classMeasurementInterval is measured in seconds.

NOTE 2—As stated, the calculation of bandwidth from TSpec parameters assumes that the stream data is essentially\of
constant frame size, and hence, the approximations shown in this section are valid. If the data varies signifigantly in
frame size, then the of per-frame overhead using these assumptions could be significantly in error.

From this, and also from local knowledge of the protocol stack that supports the Bridge Port, it i$-possible to
determine the overhead that is added to the per-frame MSDU payload when a frame is transmitted. There are
at least the following sources of per-frame overhead:

a) Any VLAN tags and security tags (see IEEE Std 802.1AE) that are added to the layer 2 payload as it
passes through the various service interfaces in the Port’s protocol stack,

b) The MAC framing (header and trailer octets, plus any padding.o€tets that are required to meet
minimum frame size limitations) that is added by the underlying MAC Service.

¢) Any physical layer overhead, such as preamble characters anddinter-frame gaps.

The precise per-frame overhead will therefore depend upon, the protocol stack and the underlying MAC
technology.

The actual bandwidth needed to support a given, stream is therefore defined as follows [using
assumedPayloadSize from Equation (34-1)]:

actualBandwidth = (perFrameOverhead + assumedPayloadSize) x maxFrameRate (34-3)

34.5 Mappingprierities-to-traffic-classesfortime-sensitive streamsDefault SR class
configuration

This subclause specifies the default configuration of SR classes for a Bridge or end station that supports
FQTSS. including traffic €lass. priority, transmisssion selection algorithm, and classMeasurementInterval.

In Bridges that support FQTSS, the default mappings of priorities to traffic classes meet the following
constraints:

a) Priority values that correspond to SR classes are mapped onto traffic classes that support the credit-
based shaper algorithm as the transmission selection algorithm.

b)\" Traffic classes that support the credit-based shaper algorithm have a higher priority than traffic
classes that support the strict priority (or any other) transmission selection algorithm.

c) At least one traffic class supports the credit-based shaper algorithm, and at least one traffic class
supports the strict priority transmission selection algorithm.

NOTE 1—The constraint that there is at least one traffic class that supports the strict priority transmission selection
ensures that there is at least one traffic class that can support traffic that is not subject to bandwidth reservation, such as
“best effort” traffic.

The reecommended-default priority to traffic class mappings for a system that supports SR class A (using
priority 3) and SR class B (using priority 2) are shown in Table 34-1. The recemmended-default priority to
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traffic class mappings for a system that supports only SR class B (using priority 2) are shown in Table 34-2.

These defaults can be changed using the managed objects of the Traffic Class Table for each Port (12.6.3).

—________Ihc corresponding detault contiguration foT INC TTransiission Selccton A SOttt Tapre Tansmission
selection algorithm (see 8.6.8) is that the traffic classes that are shaded in the tables are configured to use the
credit-based shaper algorithm, and the remaining traffic classes are configured to use the strict priority
algorithm._Traffic classes that are shaded correspond to default SR classes. These defaults can be changed
using the managed objects of the Transmission Selection Algorithm Table (12.20.2).

Table 34-1—RecemmendedDefault priority to traffic class mappings for SR classes A and'\B

Number of available traffic classes
2 3 4 5 6 7 8
0 (Default) 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0
4
2 1 1 7 3 s & s
oF
213 1 2 3 4 6 7
5 N
= |4 0 0 1 1 1 1 2
5 0 0 1 1 1 2 3
6 0 0 1 2 2 3 4
7 0 0 1 2 3 4 5

Table 34-2—RecommendedDefault priority to traffic class mappings for SR class B only

Number of available traffic classes

2 3 4 5 6 7 8

0 (Default) 0 0 0 0 0 1 1

1 0 0 0 0 0 0 0

2 1 2 3 4 5 6 7

213 0 0 0 1 1 2 2
kel
—

~ |4 0 1 1 2 2 3 3

5 0 1 1 2 2 3 4

6 0 1 2 3 3 4 5

7 0 1 2 3 4 5 6
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NOTE 2—The mapping shown in Table 34-1 for the case of only two available traffic classes maps two SR classes to a
single traffic class. While this is a permissible configuration, in general it is desirable, and in some applications, can be a
requirement, to assign SR classes to distinct traffic classes, as is done in this table for the cases where three or more
traffic classes are available. The mappings shown deal only with one or two supported SR classes: a similar mapping

strategy can be adopted if more than two SR classes are supported.

Table 34-1 and Table 34-2 specify a default configuration of SR class A as priority 3. and SR class B as

priority 2. These defaults can be changed using the managed objects of the SR Class to Priority Mapping
Table (12.20.4).

The default classMeasurementlnterval (34.3) of SR class A is 125 us. The default classMeasurementInteryal

of SR class B is 250 us. These defaults can be changed using the managed objects of the Bandwidth
Availability Parameter Table (12.20.1).

34.6 End-statien-behavvierIransmission selection

Transmission selection (8.6.8) is used to shape the transmission of a Stream’s frames-n.accordance with the

bandwidth that has been reserved on a given outbound queue for a traffic class.

The following transmission selection algorithm shall be supported for FQTSS{configured as the default for
SR class A and/or B:

a) Credit-based shaper algorithm, specified in 8.6.8.2

The following transmission selection algorithm may be supported for FQTSS, configured using the

managed objects of the Transmission Selection Algorithm Fable (12.20.2):

b)  Strict priority algorithm, specified in 8.6.8.1

The following transmission technique may be supported for FQTSS, configured using the managed objects
for scheduled traffic (12.29):

c¢)  Scheduled traffic, specified in.8.6.8.4

34.6.1 Credit-based shaper

The operldleSlope(N) parameter (34.3) is used by the credit-based shaper algorithm (8.6.8.2) as its idleSlope
for the corresponding-gueue, to shape outbound traffic.

The operldleSlope(N) parameter is also used to reserve space in the queue of the traffic class that is assigned
to the SR class.

In order for an end station to successfully participate in the transmission and reception of time-sensitive
streatns, it is necessary for their behavior to be compatible with the operation of the forwarding and queuing
mechanisms employed in Bridges. The requirements for end stations that participate as “Talkers”—i.e.,
sources of time-sensitive streams—are different from the requirements that apply to “Listeners”—i.e., the
destination station(s) for the streams.

34.6.1.1 34-6-4-Talker behavior

In order for Talker-originated data streams to make use of the credit-based shaper behavior in Bridges, it is a

requirement for a Talker to use the priorities that the Bridges in the network recognize as being associated
with SR classes exclusively for transmitting stream data. It is also necessary for the Talker, and the Bridges
in the path to the Listener(s), to have a common view of the bandwidth required in order to transmit the
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Talker’s streams, and for that bandwidth to be reserved along the path to the Listener(s). This latter
requirement can be met by means of stream reservation mechanisms, such as defined in SRP, or by other
management means.

End stations that are Talkers shall exhibit transmission behavior for frames that are part of time-sensitive
streams that is consistent with the operation of the credit-based shaper algorithm, both in terms of the way
they transmit frames that are part of an individual data stream, and in terms of the way they transmit stream
data frames from a Port. In effect, the queuing model for a Talker Port, and for a given priority, can be
considered to look like Figure 34-1.

¢ Per-stream ¢

queues
P
* Per-traffic class h 4
_______ queues

( Transmission selection (8.6.8) )

Figure 34-1—Queuing model for a Talker station

The Talker places frames into the queue associated with an individual stream based on the Tspec for that
stream; i.e., during each—elass—measurement—interval_classMeasurementinterval, it can place up to
MaxIntervalFrames data frames, each no longer than MaxFrameSize into that stream’s queue.

The queue associated\with each individual stream uses the credit-based shaper algorithm, with the idleSlope
set to the bandwidth-requirement of the stream on that transmission Port, as the means of determining the
rate at which data*frames for that stream are placed in the outbound queue for the priority that the stream is
using. The©utbound queue for that priority, in turn, makes use of the credit-based shaper algorithm, with the
idleSlope-set to the sum of the idleSlope values for all streams using that priority on that transmission Port,
as th&means of determining the rate at which data frames for that stream are selected for transmission.

Transmission selection in a Talker operates in the same way as in a Bridge; from this point of view, a Talker
can be thought of as if it is a single-port Bridge.

For streams that make use of SR class A or SR class B, it is a requirement that the rate at which frames for
any given stream are selected for placement in its per-stream queue does not exceed the bandwidth reserved
for the stream, measured over the elassmeasurementinterval-classMeasurementlnterval (34.3) for the SR

class—25—ps—ferSR—elass—A;250ws—forSR—elassB). For some combinations of stream bandwidth

requirement and transmission Port data rate, this can place a limit on the frame size that can be used when
transmitting stream data.
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NOTE—The sole implication of the ebservation-interval-classMeasurementlnterval is its effect on frame size, because
the shaper behavior itself is independent of the-ebservation-interval classMeasurementlnterval. The intent in limiting the
observation—interval-classMeasurementlnterval is to limit frame size, as this is a major contribution to the latency
experienced by a frame in transit through an audie/videe—brideine(AVB)-time-sensitive network (see discussion in

Annex L).

34.6.1.2 34-62-Listener behavior

The primary requirement for a Listener end station using the credit-based shaper is that it is capable of
buffering the amount of data that could be transmitted for a stream during a time period equivalent to the
accumulated maximum jitter that could be experienced by stream data frames in transmission betwéen
Talker and Listener. From the point of view of the specification of the forwarding and queuing requireinents
for time-sensitive streams, it is assumed that the Listener will assess the buffering required for a stream as
part of the stream bandwidth reservation mechanisms employed by the implementation.

34.6.2 Strict priority

The operldleSlope(N) parameter (34.3) represents the total outbound bandwidth for{the‘queue of traffic class
N. and operldleSlope(N) shall be used to reserve space in the queue of the associated traffic class N.

NOTE 1—The operldleSlope(N) parameter is not used by the algorithm for transmission selection (8.6.8.1).

When SRP is used for reservation of a stream, the egress Port that usés/strict priority will place frames into
its outbound queue based on the Tspec for that Stream. The TSpecs of all Streams that egress the Port are
used to compute the operldleSlope(N).

When SRP is not used, the worst-case bandwidth for 4raffic class N is computed by a management client
(e.g.. CNC of 46.1.3.3. using TSpecs from the CUE) for the queue of the associated traffic class N. The

management client uses adminldleSlope(N) to.configure this bandwidth in the station (12.20.1). Since
operldleSlope(N) is equal to adminldleSlope(lN),~operldleSlope(N) is used to reserve space in the queue of
the associated traffic class N. Since the priority* associated with traffic class N is not using SRP, that priority
does not need to be configured as an SR.elass (i.e., assigned an SRclassID using 12.20.4).

NOTE 2—As an example of a traffic class configured using adminldleSlope(N), consider a traffic class that is protected

using scheduled traffic (8.6.8.4). Thisptotected traffic class can use the strict priority algorithm. Traffic in the protected

window requires queue reservation in order to ensure that adequate storage exists in its queue. The CNC entity of
46.1.3.3 can use adminldleSlope(N) to ensure that the queue for the protected traffic class is of sufficient size.

NOTE 3—Although admiinitleSlope(N) is specified as bits per second, with regard to reserving queue space for a shorter
interval of time, it is beSt-to assume that adminldleSlope(N) is uniform over the entire second. For example, for a traffic
class that is protected using scheduled traffic (8.6.8.4), if AdminCycleTime is 1 ms, adminldleSlope(N) is divided by

1000 to determine:the worst-case traffic for that AdminCycleTime.

34.6.3 Scheduled traffic

When-SRP uses Centralized Network Configuration (CNC), scheduled traffic (8.6.8.4) can be used in a
Talker as well as the Bridges to each Listener. For information, refer to the specifications for externalControl
TRUE in 35.2.2.10.

When SRP is fully distributed (externalControl FALSE in 35.2.2.10). use of scheduled traffic in Bridges is

not specified for SRP's Streams. If scheduled traffic is used in a Talker, that Talker appends the TSpec-
TimeAware TLV to its Talker Advertise. If the nearest Bridge supports the optional capability of translating

scheduled traffic in the Talker to the transmission selection used in Bridges (i.e., 34.6.1 or 34.6.2). the near-

est Bridge nronagates Talker Advertise As snecified in 352 2 10 6 1f the nearest Bridge does not sunnort
the TSpecTimeAware TLV, the nearest Bridge fails the Stream (propagates Talker Failed).

NOTE—For an example using scheduled traffic in a Talker, refer to U.1.1.
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35. Stream Reservation Protocol (SRP)

Change the first three paragraphs of the introductory text of Clause 35 as shown:

SRP utilizes three signaling protocols; [MMRP (10.9), MVRP (Clause 11), and MSRP (35.1);] to establish
stream reservations across a bridged network.

Within SRP the Multiple MAC Registration Protocol (MMRP) is-eptienally-may be used to control the
propagation of Talker registrations throughout the bridged network (35-2-4-3-135.2.4.3.2).

The Multiple VLAN Registration Protocol (MVRP) is used by end stations and Bridges to declare
membership in a VLAN where a Stream is being sourced. This allows the Data Frame Priority [itém.a) in
35.2.2.8.5] to be propagated along the path from Talker to Listener(s) in tagged frames. MSRP willjnet allow
Streams to be established across Bridge Ports that are members of the untagged set (8.8.10)(for the related
VLAN ID.

Insert the following paragraph at the end of the introductory text of Clause 35:

The preceding description of SRP as a signaling protocol corresponds to/the/Fully distributed model
(46.1.3.1) for TSN configuration. SRP also supports the Centralized detwork/distributed user model
(46.1.3.2) for TSN configuration, which can be used to enable enhanced-features (see 35.2.2.10). In order to
use the Centralized network/distributed user model, the MRP Externdl €ontrol (12.32.4) feature is enabled
in the Nearest Bridge (8.6.3) to each Talker and Listener. Instead of propagating (signaling) through Bridges,
SRP messages are exchanged with a Centralized Network Configuration (CNC) entity. The CNC uses
remote management protocols (e.g., SNMP, NETCONF) in ordeér to configure Bridges to meet the Stream
requirements of each Talker and Listener.

35.1 Multiple Stream Registration Protocol (MSRP)
Insert the following paragraphs at the end of'the introductory text of 35.1:

The version of MSRP is distinguished by“the ProtocolVersion of MRP. ProtocolVersion 0x00 (MSRPvO0) is
the original version. ProtocolVersionr0x01 (MSRPv1) or higher specifies new AttributeTypes (35.2.2.4) that
provide enhanced capabilities. This*standard specifies MSRPv1 (35.2.2.3). In order to meet interoperability
goals, implementations of this ¥eérsion shall support the original AttributeTypes specified in MSRPvO as well
as the enhanced AttributeTypes. The interoperability goals require a network of mixed MSRPv0O and
MSRPv1 end stations.and-Bridges to provide a quality of service that is as good as or better than a complete
MSRPvO0 network.

For both MSRPy¥0 and MSRPv1, each MSRP Participant declares the Domain attribute prior to other MSRP
attributes inh ¢rder to determine SR class boundaries. The MSRPvI end station or Bridge also uses this
Domain exehange to determine the ProtocolVersion of its neighboring MSRP Participant. If the neighbor is
MSRPv0, then only the original AttributeTypes are exchanged with that neighbor, although the
Protgeol Version will be set to the value defined in 35.2.2.3 [see item b) in 10.8.3.5]. If the neighbor is
MSRPvI1, then both original and enhanced AttributeTypes can be exchanged with that neighbor. For a
Bridge, this means that it is possible to register an enhanced AttributeType from one Port and propagate and
declare that same attribute to another Port as an original AttributeType. To enable this mixture of
AtributeTypes, the MSRP Attribute Propagation (35.2.4) specifies the translation from each enhanced
AttributeType to its corresponding original AttributeType.

For propagation ot am MSRPatribute from one Port using MSRPvI 1o anotier Port using MSRPvT e
AttributeType is not changed. This allows original AttributeTypes to propagate through a Bridged Network
as is, without translation to enhanced AttributeTypes.
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NOTE—MRP (Clause 10) has limitations on the total amount of attribute data that can be exchanged between
participants. Therefore, the larger each MSRP attribute’s value, the fewer total Streams can be reserved in the network.
Due to the enhanced features, the enhanced AttributeType is larger than the original AttributeType. If the Talker and
Listeners of a Stream do not need the enhanced features. use of the original AttributeTypes can allow for a larger number

of total Streams. If all Talkers and Listeners in the network use original AttributeTypes, the maximum number of
Streams in an all-MSRPv1 network is the same as an all-MSRPv0 network.

35.1.2 Behavior of end stations

35.1.2.1Talkers

Insert the following paragraph and note after the first paragraph (“To announce ....”) of 35.1.2.1:

The Talker shall issue an MVRP VLAN membership declaration prior to issuing the Talker Declaration. The
MVRP VLAN membership shall contain the vlan_identifier of the DataFrameParametepst[ittm b) in

35.2.2.8.3], so that the neighboring Bridge adds the associated Bridge Port to the member seét.fot the VLAN.

NOTE—VLAN membership is needed for the Talker when the neighboring Bridge has the-Enable Ingress Filtering
parameter set (8.6.2).

35.1.2.2 Listeners

Change the note and the third, fourth, and fifth paragraphs of, §5)).2.2, and insert the additional
paragraphs as shown:

NOTE_1—The reader ... as appropriate.

If the Listener receives a Talker Advertise declaration and the Listener is ready to receive the Stream, the

Listener shall deelare-the-foHowingin-the-erdéispeeified:-issue an MSRP Listener Ready declaration for the

Stream.

The Listener shall issue' an MVRP VL AN membership declaration prior to issuing the MSRP Listener
Ready declaration. The MVRP VL AN membership shall contain the vlan_identifier of the Talker Advertise
DataFrameParameters [item b) in 35.2.2.8.3], so that the neighboring Bridge adds the associated Bridge Port
to the member-set for the VLAN.

If thetatkerVianPruning parameter (35.2.4.3.4) is not enabled in the Bridges in the path from Talker to the
Listener, the Listener receives Talker Advertise prior to declaring MVRP VLAN membership. The Listener

car“then use the registered Talker Advertise to obtain the vlan identifier for declaration of MVRP VLAN
membership. This is the default behavior for the talkerVianPruning parameter.

If one or more Bridges in the path from Talker to the Listener have enabled the talkerVianPruning
parameter, the Listener declares VLAN membership prior to receiving the Talker Advertise declaration. The

talkerVlanPruning parameter instructs the Bridge to filter Talker declarations for the VLAN (in addition to

wiingparameteris-enabled-and-the VAN
is not Reglstratlon leed (8.8.10). the Llstener obtams knowledge of the Talker’s vlan_identifier from a
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higher layer protocol above IEEE Std 802.1Q and uses that knowledge to declare the membership for the
vlan_identifier with MVRP.

Tt 7atkerPruning ot falkerPrumingPerPort is enabled, the Listener must issuc an MMMRP Tegistration 1ot the
Stream’s destination MAC address as described in 35.2.4.2 before the Talker Advertise will be received.

If the Listener receives a Talker Failed declaration, and the Listener is ready to receive the Stream, the
Listener shall issue a—either an MSRP Listener Asking Failed declaration or an MSRP Listener Ready
declaration for the Stream.

NOTE 2—One reason for the Listener to issue Listener Ready in response to Talker Failed is that the Listener wants'to
inform the network that it is ready to proceed in case the Talker’s state changes from failed to ready in the future:

35.1.3 Behavior of Bridges
Change the second paragraph as shown:

In general, Talker declarations are propagated to all other Bridge Ports. There-is-a @e-talkerPruning eptien
[item b) in 35.2.1.4], talkerPruningPerPort [item k) in 35.2.1.4], and talkerVianPruning [item 1) in 35.2.1.4]
parameters that limits the scope of Talker declaration propagation. Listener déelarations are propagated only
to the Bridge Port with the associated Talker declaration (i.e., matching Str¢amlID). If there is no associated
Talker declaration registered on any Bridge Port, then Listener declarationywill not be propagated.

35.1.3.1 Blocked Declarations

Change 35.1.3.1 as shown:

For the purposes of MSRP Attribute Propagation (35:2%), a Declaration is said to be “blocked” on a Bridge
Port if the state of the Spanning Tree Instance identified by the vlan_identifier in the DataFrameParameters
(35.2.2.8.3) of the Declaration, on that Bridge Pott, has any value other than Forwarding. In an end station’s
MSRP Participant, no Declaration is ever blocked.

35.2 Definition of the MSRP application
35.2.1 Definition of internal state variables

35.2.1.2 Direction
Change the lettered list in 35.2.1.2 as shown:

a) Talker: MSRP AttributeType definitions of type Talker Advertise Vector Attribute Type [item a) in
35.2.2.4]-ex, Talker Failed Vector Attribute Type [item b) in 35.2.2.4], or Talker Enhanced Vector
Attribute Type [item e) in 35.2.2.4]. Set Direction to zero for Talker attributes.

b)\ ~/Listener: MSRP AttributeType definitions of type Listener Vector Attribute Type [item c¢) in
35.2.2.4] or Listener Enhanced Vector Attribute Type [item f) in 35.2.2.4]. Set Direction to one for

Listener attributes.
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35.2.1.3 Declaration Type

Change the lettered list in 35.2.1.3 as shown:

For a Talker, the value of the Declaration Type component is either

a)

b)

Advertise: MSRP AttributeType definitions of Talker Advertise Vector Attribute Type [item a) in

352.2.4]__or Talker Enhanced Vector Attribute Type J[iteme) in 35.2.2.4] with
Status.StatusInfo.TalkerStatus equal to Ready (35.2.2.10.9). Set Declaration Type to zero for Talker

Advertise.
Failed: MSRP AttributeType definitions of Talker Failed Vector Attribute Type [item b) in 35.2.2.4]

or Talker Enhanced Vector Attribute Type [item e) in 35.2.2.4] with Status.StatusInfo.TalkénStatus
equal to Failed (35.2.2.10.9). Set Declaration Type to one for Talker Failed.

For a Listener, the value of the Declaration Type component is one of the following:

c)

d)

e)

Asking Failed: MSRP AttributeType definitions of Listener Vector Attribute Type [item c) in
35.2.2.4] with MSRP FourPackedType equal to Asking Failed [item b) in(35.2.2.7.2] or Listener

Enhanced Vector Attribute Type [item f) in 35.2.2.4] with Status.Statusiifo.ListenerStatus equal to

Failed (35.2.2.10.9). Set Declaration Type to two for Listener Asking Failed.
Ready: MSRP AttributeType definitions of Listener Vector \Attribute Type with MSRP

FourPackedType equal to Ready [item c) in 35.2.2.7.2] or Listener Enhanced Vector Attribute Type
itemf) in 35.2.2.4] with Status.StatusInfo.ListenerStatus.*équal to Ready (35.2.2.10.9)._ Set

Declaration Type to three for Listener Ready.

Ready Failed: MSRP AttributeType definitions of “Listener Vector Attribute Type with MSRP
FourPackedType equal to Ready Failed [item d)\in 35.2.2.7.2]_or Listener Enhanced Vector
Attribute Type [item f) in 35.2.2.4]) with Stdtus.Statusinfo.ListenerStatus equal to PartialFailed
(35.2.2.10.9). Set Declaration Type to four for Distener Ready Failed.

35.2.1.4 SRP parameters

Change item b) in the lettered list in 353 K4 as shown:

b)

talkerPruning: Enabling thi§ parameter on the Bridge will limit the Talker declarations to pPorts
that have the Stream’s destination address [item a) in 35.2.2.8.3] in the MMRP-MAC Address

Registration Entries (8:8.4), such as by using MMRP.

Insert the following jtemds at the end of the lettered list in 35.2.1.4:

i)

LS)

)

neighberProtocolVersion: Each Port provides a neighborProtocolVersion parameter that specifies
the MSRP ProtocolVersion of the neighboring MSRP Participant on that Port. The initial value is
0x00) When an MSRP Domain attribute is registered (received) on the Port, the value of the
attribute’s MRP ProtocolVersion (35.2.2.3) is copied to this parameter.

talkerPruningPerPort: When the talkerPruning parameter is disabled (false), each Port provides a
talkerPruningPerPort parameter to control MAC address pruning for that Port. For more
information, refer to 35.2.4.3.3.

talkerVlanPruning: Enabling this parameter on the Bridge will limit the Talker declarations to Ports
that have the Stream’s vlan_identifier [item b) in 35.2.2.8.3] registered as a member in the VLAN
Registration Entries (8.8). For more information, refer to 35.2.4.3.4.

maxSRclasses: This parameter provides the maximum number of SR classes supported by the
Bridge.
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35.2.2 Definition of MRP elements

35.2.2.3 MSRP ProtocolVersion

Change 35.2.2.3 as shown:

The ProtocolVersion for the version of MSRP defined in this standard takes the hexadecimal value-9x66
0x01.

NOTE—Although an MSRP Participant for this standard transmits MSRPDUs using Protocol Version 0x01, the MSRE
Participant must process received MSRPDUSs using ProtocolVersion 0x01 or 0x00, as specified in 10.8.3.5.

35.2.2.4 MSRP AttributeType definitions
Change 35.2.2.4, including Table 35-1, as shown:

MSRP defines foursix AttributeTypes (10.8.2.2) that are carried in MRP exchanges. Theyntumeric values for
the AttributeType are shown in Table 35-1, and their use is defined by the following)list:

a) Talker Advertise Vector Attribute Type: Attributes identified by, ‘the” Talker Advertise Vector
Attribute Type are instances of VectorAttributes (10.8.1), used tondentify a sequence of values of
Talker advertisements for related Streams that have not been cénstrained by insufficient bandwidth
or resources. This Attribute Type applies to all versions of MSRP.

b) Talker Failed Vector Attribute Type: Attributes identified‘\by the Talker Failed Vector Attribute
Type are instances of VectorAttributes, used to.identify a sequence of values of Talker
advertisements for related Streams that have been ' constrained by insufficient bandwidth or
resources. This Attribute Type applies to all versions’ of MSRP.

c) Listener Vector Attribute Type: Attributes ddentified by the Listener Vector Attribute Type are
instances of VectorAttributes, used to ideritify a sequence of values of Listener requests for related
Streams regardless of bandwidth constraints. Listener Vector Attribute Types are subdivided into
individual Declaration Types via the\MSRP FourPackedEvents (35.2.2.7.2). This Attribute Type
applies to all versions of MSRP.

d) Domain Vector Attribute Type:‘Attributes identified by the Domain Vector Attribute Type are
instances of VectorAttributes,-used to identify a sequence of values that describe the characteristics
of an SR class. This Attribute Type applies to all versions of MSRP.

e) Talker Enhanced Vector Attribute Type: Attributes identified by the Talker Enhanced Vector
Attribute Type are.instances of VectorAttributes (10.8.1). used to identify a sequence of values of

Talker advertisements for related Streams. Talker Enhanced Vector Attribute Types are subdivided
into_individual)Declaration Types (35.2.1.3) via the Status.StatusInfo.TalkerStatus (35.2.2.10.9).

This Attribute Type applies to ProtocolVersion 0x01 or higher.

f) Listener-Enhanced Vector Attribute Type: Attributes identified by the Listener Enhanced Vector
Attribute Type are instances of VectorAttributes, used to identify a sequence of values of Listener
requests for related Streams. Listener Enhanced Vector Attribute Types are subdivided into

individual Declaration Types (35.2.1.3) via the Status.StatusInfo.ListenerStatus (35.2.2.10.9). This

Attribute Type applies to ProtocolVersion 0x01 or higher.
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Table 35-1—AttributeType Values

Used when Used when
AttributeType Value neighborProtocol Version is neighborProtocol Version is
0x00 0x01 or higher
Talker Advertise Vector 1 yes yes
Talker Failed Vector 2 yes yes
Listener Vector 3 yes yes
Domain Vector 4 yes yes
Talker Enhanced Vector 5 no yes
Listener Enhanced Vector 6 no yes

35.2.2.5 MSRP AttributeLength definitions

Change Table 35-2 as shown:

Table 35-2—AttributeLength Values

AttributeType Value
Talker Advertise Vector 25 (0x19)
Talker Failed Vector 34 (0x22)
Listener Vector 8
Domain Vector 4
Talker Enhaneed Vector variable
Listener Enthanced Vector variable

Insert the following paradigph at the end of 35.2.2.5:

The AttributeLength field in instances of the Talker Enhanced Vector Attribute Type and Listener Enhanced
Vector Attribute\Type shall be encoded in MRPDUs as an unsigned binary number. The value of
AttributeLength varies according to the TLVs contained in the attribute’s value, but shall not change during
the duration of the attribute’s declaration.

35.2(2:7 MSRP Vector definitions

35.2.2.7.2 MSRP FourPackedEvents

Insert NOTE 2 after the now NOTE 1 in 35.2.2.7.2 as shown:

NOTE_1—In terms of efficient use of octets within an MSRP packet, placing nineteen (19) Ignores between two Listener
declarat1ons uses less octets than us1ng two VectorAttrlbutes to declare the L1stener attr1butes separately A s1ngle

w1th 19 Ignores in between) takes l2 octets plus 6 add1t10nal ThreePackedEvents plus 5 add1t10nal F ourPackedEvents
for a total of 23 octets.
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NOTE 2—MSRP FourPackedEvents are not used for the Listener Enhanced Vector Attribute Type [item f) in 35.2.2.4],
which uses the Status.StatusInfo.ListenerStatus (35.2.2.10.9) to distinguish Declaration Types (35.2.1.3).

Change the title and fivrst navaarvanh of 35 2 2 8 and insert a note after the first paraaranh as showm.
5 7 T ST T J y 7 7 T 57 01

35.2.2.8 MSRP FirstValue definitions (Stream reservations, original)

There are four Attribute Declarations defined for the original ProtocolVersion 0x00 of MSRP (35.2.2.4),
three of which are related to stream reservations: Talker Advertise, Talker Failed, and Listener. The fourth
attribute type, Domain, is used to discover the SRP domain, as well as the ProtocolVersion of each Port’s
neighbor, and is described in 35.2.2.9.

NOTE—This version of MSRP requires implementation of the original attributes of 35.2.2.8 and the enhanced attributes
0f 35.2.2.10. The specifications for enhanced attributes are based on the specifications for original attributes.

35.2.2.8.2 StreamlD
Change the lettered list in 35.2.2.8.2 as shown:

a) AnEUI-48-A 48-bit MAC Address associated with the SystemTalker ‘séurcing the stream to the
bridged network. The entire range of EEH-48-MAC addresses are aéeéptable.

b) A 16-bit unsigned integer value, Unique ID, used to distinguishramong multiple streams sourced by
the same-System Talker.

Change NOTE 2 and insert NOTE 3 in 35.2.2.8.2 as shown:

NOTE 2—The MAC address component of the StreamID can,(but does not necessarily, have the same value as the
source_address parameter of any frame in the actual data stréam. For example, the StreamID can be assigned by a TSN

CUC (see 46.1.3.3), using a pool of MAC addresses that the TSN CUC maintains.

NOTE 3—If the MAC addresses used to construct SfreamIDs are not unique within the network, duplicate StreamIDs
can be generated, with unpredictable results for SRR

35.2.2.8.3 DataFrameParameters
Change the second paragraph of\¥:2.2.8.3 as shown:
The destination_address specifies the destination MAC address of the streaming data packets. Only one

Stream Tatker-is allowed\per destination _address. MSRP does not describe the actual streaming data, only
the bandwidth associated with that stream.

35.2.2.8.4 TSpec
Change-itelr’ b) in the lettered list in 35.2.2.8.4 as shown:

b)\~ MaxIntervalFrames: The 16-bit unsigned MaxIntervalFrames component is used to allocate
resources and adjust queue selection parameters in order to supply the QoS requested by an MSRP
Talker Declaration. It represents the maximum number of frames that the Talker may transmit in one

“class-measurementinterval’(34-4)_classMeasurementlnterval (34.3).
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35.2.2.8.6 Accumulated Latency

Change the sixth paragraph of 35.2.2.8.6 as shown:

For item d), the propagation time, if the managed object for Propagation Delay (12.32.2) is supported,
txPropagationDelay shall be used. Otherwise, in the absence of better information, a value of 500 ns shall be
used.

35.2.2.8.7 Failurelnformation
Change 35.2.2.8.7, including deleting Table 35-6, as shown:

At the point when a Talker Advertise Declaration is transformed into a Talker Failed Declarationsthe)system
making the transformation adds information that indicates, to the Listeners registering the~TalKer Failed
Declaration, the cause of the failure and the identity of the Bridge at which the failuré occurred. The
subcomponents of the FailureInformation include

a) The system identifier, which is the Bridge Identifier (13.26.2) of the Bridge or the 48-bit MAC
address of the end station’s port extended to 64 bits by prepending 16.bits-of zero, that changed the
Declaration Type from Advertise to Failed.

NOTE_1—Bridge Identifiers are normally constructed from MAC Addresses that.are unique in the bridged LAN but are
not required to be constructed in that manner; therefore, there is a possibility‘of an end station MAC Address colliding
with the Bridge ID.

b) The Reservation-Failure Code, which is representedby~a single octet containing the value shown in
TFable-35-6_Table 46-15.

NOTE 2—Although the table of failure codes (Table 46-435) S located in a subclause associated with MSRPv1, the codes
are compatible with MSRPvO.

NOTE 3—Table 35-6 is deleted.

35:2.2.9 MSRP FirstValue definitions (Domain discovery)
Change 35.2.2.9 as shown:
The Domain attribute contains all the information that a Bridge Port needs in order to determine the location

of the SRP domain boundary [item h) in 35.2.1.4]. The Domain attribute is also used to detect the
ProtocolVersion of the neighboring MSRP Participant on each Bridge Port [item j) in 35.2.1.4].

The MSRP Participant shall declare (transmit) its Domain attribute after MAC Operational (IEEE Std
802.1AC) transitions to TRUE and prior to declaring a Talker Advertise, Talker Failed. or Listener attribute.
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FirstValue shall be incremented one or more times when NumberOfValues is greater than one. Incrementing
FirstValue for the MSRP Domain attribute is defined as follows:

a)  Add 110 SRCIassID (35-2.2.92);, and
b) Add 1 to SRclassPriority (35.2.2.9.3).

The choice of encoding and incrementing with this rule means that if one class (e.g., class B) is supported,
with the default values. then the FirstValue will be {5,2,VID} (class B, priority 2, and a VID) and the
NumberOfValues field will be set to 1. If class A and class B are supported, with the default values, the
FirstValue will again be {5,2,VID}, but the NumberOfValues fields will be set to 2. Applying the abqvé
incrementing rule to {5,2,VID} generates the value {6,3,VID}, i.e., class A, priority 3, and a VID, which'is
needed for the default case.

NOTE—If the SR Class to Priority Mapping Table (12.20.4) is configured through management such that SR class ID

values do not increment contiguously with priority values, the declared domains need to be encoded inumultiple Domain
Vector Attributes. For example, if the SR class ID and priority rows are {2.4}, {3.0}, {4.1}, {5.24, and {6.3}, two

Domain attributes are needed: one Domain with FirstValue {2.4.VID} and NumberOfValues oné;and a second Domain
with FirstValue {3.0,VID} and NumberOfValues four.

35.2.2.9.2 SRclassID
Change 35.2.2.9.2 as shown:

SRclassID is a numeric representation of the SR classes that are supported by a particular Bridge Port. The
mapping for-the-first two-SRelasses-of SR class letter to SR classID is shown in Table 35-7.

Table 35-7—S8R class ID

SR class SR class ID
A 6
B 5
C 4
D 3
E 2
F 1
G 0

NOTE—When SRP is supported, only one SR class is required. Only SR classes A and B can be enabled by default.
Additional SR classes must be configured through use of management (12.20.4, 34.5).

35.2.2.9.3 SRclassPriority

Change 35.2.2.9.3 as shown:

This field holds the Data Frame Priority [item a) in 35.2.2.8.5] value that will be used for streams that
belong to the associated SR class. Whenever an end station’s MAC_Operational (IEEE Std 802.1AC)
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transitions to TRUE, its SRclassPriority shall be set to the default SR class priority (Table 6-5) until an
SRclassPriority declaration is received from a neighboring device, at which time it shall be set to the
declared value. An end station cannot change its default mapping of SR class to priority (see 12.20.4).

NOTE—This allows two end stations that are connected back-to-back to share streams, while also providing an end
station the flexibility to change to the SRclassPriority of an attached network (i.e., neighboring Bridge).

Insert the following subclause (35.2.2.10, including Table 35-8 and Figure 35-4 through Figure 35-17)
after 35.2.2.9.4, and renumber the subsequent tables in Clause 35 accordingly:

35.2.2.10 MSRP FirstValue definitions (Stream reservations, enhanced)

This subclause specifies two Attribute Types for enhanced stream reservations: Talker Enhanced and
Listener Enhanced.

The specifications of the enhanced Attribute Types (35.2.2.10) are based on the specifications of the original
Attribute Types (35.2.2.8), with differences stated explicitly.

As compared to the original Attribute Types, the enhanced Attribute Types use @/ Type-Length-Value (TLV)
encoding for MSRP FirstValue. MSRP FirstValue contains a list of TLVs. Each’FLV consists of a Type field
that specifies what the Value field contains, a Length field that specifies\the.Afumber of octets in the Value
field, and the Value field. The Value contains one or more elements ericoded in binary. The TLV encoding
enables flexibility in the structure of MSRP FirstValue, such as support for optional features.

This subclause specifies the structure of MSRP FirstValue as welbas the Type and Length for each TLV. This
subclause also specifies the binary encoding of the elements within the Value of each TLV. The semantic
specification of each element in the TLV’s Value is proyided as a reference to the corresponding group of
elements in TSN User/network configuration information (46.2).

The transmission of octets in MSRP FirstValue.isspecified in 10.8.1.1. The encoding of the Value of each
TLV is specified in a figure, and the representation in the figure is specified in 10.8.1.1. Elements marked as
“reserved” shall be transmitted as zero and.ighored on reception. When an element is not a multiple of 8 bits
in length, the element is organized fromvinost significant bit of the octet to least significant bit. Boolean
elements are a single bit. When an el¢ment’s Length in the figure is a decimal number only, Length specifies
the number of octets for the elemént. When an element’s Length in the figure is a decimal number followed
by “bits,” Length specifies the@umber of bits for the element.

FirstValue shall be incremented one or more times when NumberOfValues is greater than one, as follows:

a) Add I toWUnique ID of the StreamID TLV (46.2.3.1), and

b) Add }toach element of the DataFrameSpecification TLV (46.2.3.4) that identifies the Stream:
1) (" Ifthe IEEE802-MacAddresses TLV is used, add 1 to DestinationMacAddress.
2), . If the IPv4-tuple TLV is used, add 1 to DestinationIpAddress.
3) If the IPv6-tuple TLV is used, add 1 to DestinationlpAddress.

This rule for incrementing FirstValue is the same as the original Attribute Types (35.2.2.8), with the addition
of optional support for IP destination address as the unique identification of the Stream.

NOTE 1—For an example of incrementing FirstValue for DestinationMacAddress, refer to 35.2.2.8.

NOTE 2—As compared to the fixed attribute values of the original AttributeTypes, the use of TLVs in the enhanced
AttributeTypes allows each attribute value to vary based on the use of sub-TLVs. This imposes an additional constraint

when NumberOfValues is greater than one such that all FirstValues must use the same sub-TLVs.
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NOTE 3—As specified in 35.2.3.1, when a Talker or Listener has a neighborProtocolVersion of 0x00 (i.e., Nearest
Bridge is MSRPvO0), declarations must use only the original Attribute Types (35.2.2.8). If the application of the Talker/
Listener is using the enhanced features of this subclause (35.2.2.10), an internal translation is needed in order to
determine if the original Attribute Type can be declared. This internal translation is similar to the translation specified for

MAP in a Bridge (Table 35-12 and Table 35-17), but it is outside the scope of this standard. If the enhanced features do
not translate successfully to an original Attribute Type, the Talker or Listener can choose to either a) declare the failure
to the network using an original Attribute Type (e.g., Talker Failed Vector of Table 35-1) or b) return an error up to the
application of the Talker/Listener.

Some of the enhanced features of this subclause require the assistance of a Centralized Network
Configuration (CNC) entity. As described in the introduction to Clause 35, in order to use a CNC with SRP;
the MRP External Control (12.32.4) feature is enabled in the Nearest Bridge (8.6.3) to each Talker and
Listener. Therefore, when a Talker or Listener uses an enhanced feature, the success or failure of the-Stréam
reservation depends on the externalControl (12.32.4.1) parameter on the Port connected to the\Falker/
Listener, as follows:

a) externalControl TRUE

SRP messages are exchanged with the CNC, and the CNC uses those SRP.‘messages to learn the
requirements for each Stream. The CNC uses remote management protocols (e.g., SNMP,
NETCONF) in order to learn the capabilities of the Bridges between‘each Talker and its Listeners.
The CNC is not required to support all Bridge features, but for the Bridge features that it supports, it
compares the Bridge’s capabilities to the configuration needed)in order to meet each Stream’s
requirements. If the CNC successfully configures the Bridges/for the Stream, the CNC shall use
MRP External Control to declare a Talker Advertise attribute to each Listener and a Listener Ready
attribute to the Talker. If the CNC fails to configure the"Bridges for the Stream, the CNC shall use
MRP External Control to declare a Talker Failed attribute to each Listener and a Listener Ready
Failed or Listener Asking Failed attribute to the/Talker.

b) externalControl FALSE
When MRP External Control is not used; SRP messages propagate through Bridges, and the Bridges
configure themselves for the Strean¥reservation. Some enhanced features can be supported with this
model, and other enhanced featutes cannot be supported. In the specifications of this subclause, the
phrase “When the externalEGontrol attribute is FALSE” is used to specify failure conditions when

MRP External Control is'not used for the Talker/Listener. If this phrase is not used, the feature is
fully supported in the. absence of MRP External Control (i.e., CNC).

35.2.2.10.1 Structure-definition

The FirstValue of\each attribute shall consist of a list of one or more TLVs. Each TLV shall contain a single
octet TLV type; followed by a single octet TLV length, followed by multiple octets for the TLV value.

The TLV-type shall use a value specified in Table 35-8.

Table 35-8—TLYV types

TLV TLV type TLV length
Talker 1 variable
StreamID 2 8
StreamRank 3 1
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Table 35-8—TLYV types (continued)

TLV TLV type TLV length

EndStationInterfaces 4 variable
InterfacelD 5 variable
DataFrameSpecification 6 18
IEEE802-MacAddresses 7 12
IEEE802-VlanTag 8 2
IPv4-tuple 9 15
IPv6-tuple 10 39
TrafficSpecification 11 9
TSpecTimeAware 12 12
UserToNetworkRequirements 13 5
InterfaceCapabilities 14 variable
Listener 15 variable
Status 16 variable
StatusInfo 17 3
AccumulatedLatency 18 4
InterfaceConfiguration 19 variable
TimeAwareOffset 20 4
FailedInterfaces 21 variable

The TLV length shall contain the number of octets in the TLV value that follows. The TLV value is specified
in subsequent subclauses for eachTLV.

The following Backus-Naur Form (BNF) production gives the formal description of the MSRPDU
FirstValue structure forthe’/Talker Enhanced attribute:

TalkerEnhanced FirstValue ::= Talker, Status
Talker-:=Type, Length,
StreamlID,
StreamRank,
[ EndStationInterfaces, ]
[ DataFrameSpecification, ]
TrafficSpecification,
[ TSpecTimeAware, ]
[ UserToNetworkRequirements, ]
[ InterfaceCapabilities, |
Status ::= Type, Length,
StatusInfo,

Abb uulu'lalchai.cuu_y
[ InterfaceConfiguration ]
[ FailedInterfaces ]
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StreamID ::= Type, Length, value specified in 35.2.2.10.2
StreamRank ::= Type, Length, value specified in 35.2.2.10.3
EndStationInterfaces ::= Type, Length, value specified in 35.2.2.10.435.2.2.10.4

DataFramespecitication ;.= 1ype, Length, valie specijied in 33.2.2.10.333.2.2.103
TrafficSpecification ::= Type, Length, value specified in 35.2.2.10.6
TSpecTimeAware ::= Type, Length, value specified in 35.2.2.10.6
UserToNetworkRequirements ::= Type, Length, value specified in 35.2.2.10.7
InterfaceCapabilities ::= Type, Length, value specified in 35.2.2.10.835.2.2.10.8
StatusInfo ::= Type, Length, value specified in 35.2.2.10.9
AccumulatedLatency ::= Type, Length, value specified in 35.2.2.10.10
InterfaceConfiguration ::= Type, Length, value specified in 35.2.2.10.11
FailedInterfaces ::= Type, Length, value specified in 35.2.2.10.12

Type BYTE ::= corresponding TLV Type from Table 35-8

Length BYTE ::= corresponding TLV Length (number of octets in TLV Value)

The following Backus-Naur Form (BNF) production gives the formal description’ bf the MSRPDU
FirstValue structure for the Listener Enhanced attribute:

ListenerEnhanced FirstValue ::= Listener, Status
Listener ::= Type, Length,

StreamlID,

[ EndStationInterfaces, ]

[ UserToNetworkRequirements, |

[ InterfaceCapabilities ]
StatusGroup ::= Type, Length,

StatusInfo,

[ InterfaceConfiguration ]

[ FailedInterfaces ]
StreamlID ::= Type, Length, value specifiedin 35.2.2.10.2
EndStationInterfaces ::= Type, Length, value specified in 35.2.2.10.435.2.2.10.4
UserToNetworkRequirements ::= Type; Length, value specified in 35.2.2.10.7
InterfaceCapabilities ::= Type, Length, value specified in 35.2.2.10.835.2.2.10.8
StatusInfo ::= Type, Length, value specified in 35.2.2.10.9
InterfaceConfiguration ::=Type, Length, value specified in 35.2.2.10.11
FailedInterfaces ::= Type;-Length, value specified in 35.2.2.10.12
Type BYTE ::= corresponding TLV Type from Table 35-8
Length BYTE :;=-corresponding TLV Length (number of octets in TLV value)

35.2.2.10.2 StreamiD
The StreamIID group is specified in 46.2.3.1.

Figure 8534 specifies the encoding of the value for the StreamID TLV.

Octet  Length

MacAddress 1 6

UniquelD 7 2

Figure 35-4—Value of StreamID TLV

The MacAddress is encoded in a manner consistent with the MAC address of a frame header.
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The semantics of the MacAddress and UniquelD elements of the enhanced StreamID TLV are the same as
the semantics of the Mac Address and Unique ID of the original StreamID structure (35.2.2.8.2).

Requirements 1or incrementing UniquelD are specitied i 35.2.2.10.
35.2.2.10.3 StreamRank
The StreamRank group is specified in 46.2.3.2.

Figure 35-5 specifies the encoding of the value for the StreamRank TLV.

Octet  Length

reserved 1 7 bits

Rank 1 1 bit

Figure 35-5—Value of StreamRank TLV

The semantics of the Rank element of the enhanced StreamRank TLV are the'same as the semantics of the
Rank of the original PriorityAndRank structure (35.2.2.8.5).

35.2.2.10.4 EndStationinterfaces
The EndStationInterfaces group is specified in 46.2.3.3.

The Value of the EndStationInterfaces TLV shall consist of one or more InterfaceID TLVs. An InterfacelD
TLV is provided for each interface used by the Streai’s Talker/Listener.

Figure 35-6 specifies the encoding of the value for the InterfaceID TLV.

Group length: 6 + NameLength Octet  Length
MacAddress 1 6
InterfaceName 7 NameLength

Figure 35-6—Value of InterfacelD TLV
The MacAddress,is encoded in a manner consistent with the MAC address of a frame header.

If the InterfaceName element is not used, its NameLength is zero, and InterfaceName does not exist in the
InterfacelD?s Value.

EndStationInterfaces does not exist in the original Attribute Types (MSRPv0). EndStationInterfaces
enhances MSRP for optional support of CNC.

EndStationInterfaces specifies the identification of physical interfaces (distinct points of attachment) in the
end station acting as a Talker/Listener. EndStationInterfaces is used by the CNC to locate the Talker/Listener
in the topology. EndStationInterfaces can also be used by end stations with two or more interfaces.

When-the—externalContre RUE / alnterfaces—should-be—included

attribute declared by the Talker or Listener. If the CNC does not have the information needed to identify the
Talker/Listener Ports in the topology, the CNC is likely to fail the Stream reservation (35.2.2.10).
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When the externalControl attribute is FALSE (12.32.4.1), if EndStationInterfaces contains more than one
interface, the Nearest Bridge shall fail the Stream reservation. The fully distributed model does not specify
support for multiple interfaces. To fail the Stream reservation, the Nearest Bridge shall change Talker

AdVertise to Talker Faited and Teport Failure Code=25 (1able 46-15) and also change Listener Ready or
Listener Ready Failed to Listener Asking Failed and report Failure Code=25.

Since the EndStationInterfaces is only used by MRP External Control (12.32.4) for communication with a
CNC, the EndStationInterfaces TLV shall be removed from the MSRP FirstValue prior to propagation with
MAP (35.2.4).

35.2.2.10.5 DataFrameSpecification

The DataFrameSpecification group is specified in 46.2.3.4.

The TLV for DataFrameSpecification shall consist of Type and Length, followed by a Valué\that consists of
a list of one or more TLVs for each field in the user’s frame. The list of¢ TLVs within the

DataFrameSpecification value shall be ordered from start of frame to end of header.

Figure 35-7 specifies the encoding of the value for the IEEE802-MacAddressés/FLV. The MAC addresses
are encoded in a manner consistent with the MAC address of a frame header’

Octet  Length

DestinationMacAddress 1 6

SourceMacAddress 7 6

Figure 35-7—Value of IEEE802-MacAddresses TLV

Figure 35-8 specifies the encoding of the value for the IEEE802-VlanTag TLV.

Octet  Length

Priority Code Point 1 3 bits
Reserved 1 1 bit
VLAN ID 1 12 bits

Figure 35-8—Value of IEEE802-VlanTag TLV

Figure 35-9 specifies the encoding of the value for the IPv4-tuple TLV. The IP addresses are encoded in a
manner consistent with the IP address of a packet header.

Octet  Length

SourcelpAddress 1 4
DestinationlpAddress 5 4
Dscp 9 1
Protocol 10 2
SourcePort 12 2
DestinationPort 14 2

Figure 35-9—Value of IPv4-tuple TLV
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Figure 35-10 specifies the encoding of the value for the IPv6-tuple TLV. The IP addresses are encoded in a
manner consistent with the IP address of a packet header.

Qctet Len gfh

SourcelpAddress 1 16

DestinationIlpAddress 17 16
Dscp 33 1
Protocol 34 2
SourcePort 36 2
DestinationPort 38 2

Figure 35-10—Value of IPv6-tuple TLV

The semantics of the DestinationMacAddress of the enhanced DataFrameSpecification TLV (IEEE802-
MacAddresses sub-TLV) are the same as the semantics of the destination address of the original
DataFrameParameters structure (35.2.2.8.3). The semantics of theVlanld of the enhanced
DataFrameSpecification TLV (IEEE802-VlanTag sub-TLV) are the same” as the semantics of the
vlan_identifier of the original DataFrameParameters structure (35:2,2.8.3). The semantics of the
PriorityCodePoint element of the enhanced DataFrameSpecification{FLV are the same as the semantics of
the Data Frame Priority of the original PriorityAndRank structure-35:2.2.8.5).

Requirements for incrementing destination addresses of DataFrameSpecification are specified in 35.2.2.10.

In order to apply TSN behavior to Streams (e.g., reserved bandwidth guarantees), MSRP must be able to
distinguish one Stream from another Stream and 40 ‘distinguish Streams from non-TSN traffic (e.g., best-
effort). This requires unique identification of eac¢h Stream within the user (i.e., Talker and Listener) as well
as the network (i.e., Bridges).

As compared to the original Attribute Types (MSRPvO0), the enhancements of the DataFrameSpecification
TLV support Stream transformation (46.1.4).

Stream transformation is an optional feature in MSRP Participants. Since Stream Transformation can be
supported in either end stationor Bridge, one of the following methodologies may be chosen:

a)  No Stream Transformation

When_Stream transformation (46.1.4) is not supported, the user's identification of the Stream must
be the_same as the network's identification (i.e., destination MAC address and VLAN ID). This is
themethodology used for MSRPv0. This methodology requires the following in each end station
(Talker/Listener):

1) The destination MAC address of the user’s data frame shall be either multicast (group) or a
locally administered unicast (individual). A multicast MAC address is allocated by the user
(e.g., a higher layer protocol like IEEE Std 1722). Only one Stream is allowed per destination
MAC address. The destination MAC address shall be provided as the DestinationMacAddress
element of the IEEE802-MacAddresses sub-TLV of the DataFrameSpecification TLV.

NOTE—When Stream transformation is not supported, MSRP prohibits a DestinationMacAddress

C}Clllcllt t‘uat ib uuichoal uu;\,a 2T .

universal unicast MAC address is used for non-TSN traffic, it does not uniquely identify the Stream. The
VLAN ID alone does not distinguish the Stream’s traffic because Bridges can be configured to egress non-
TSN traffic using the same VLAN ID that the Stream is using.
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b)

2) The Talker uses its individual MAC address as the source MAC address of the data frame. The
source MAC address shall be provided as the SourceMacAddress element of the IEEE802-
MacAddresses sub-TLV of the DataFrameSpecification TLV.

3) The data frame shall use a VLAN tag containing a Priority Code Point (PCP) and a VLAN ID,

both provided in the IEEE802-VlanTag sub-TLV of the DataFrameSpecification TLV. The
Talker uses the value SRclassPriority of the Domain attribute (35.2.2.9.3) for the
PriorityCodePoint. If the Talker has knowledge of a specific VLAN ID to use, any valid Vlanld
can be specified (1 to 4094). If the Talker does not have knowledge of a specific VLAN ID to
use, the Vlanld uses the value from the SRclassVID of the Domain attribute (35.2.2.9.4).

Stream Transformation in end station

When Stream transformation (46.1.4) is performed in the end station (Talker/Listener), the end
station relies on the network to provide the network's identification of the Stream [i.e7, destination
MAC address and VLAN ID). The network identification is provided by the CNC through the use of
MRP External Control (12.32.4) in the Nearest Bridge (8.6.3). This methodology requires the
following in each end station (Talker/Listener):

1)

2)

3)

4)

5)

The Talker’s DataFrameSpecification TLV shall not be includedvin the Talker attribute. This
indicates to the CNC that Stream transformation is performed in the end station. Since the
user’s data frame identification is not used in the networky-the DataFrameSpecification is not
relevant to Bridges.

The end station’s InterfaceCapabilities TLV (46.2.3/7) shall set VlanTagCapable=true and CB-
StreamldenTypeList containing the Active Destination MAC and VLAN Stream identification
type (46.2.3). If the user’s data frdme uses either IPv4-tuple or IPv6-tuple, the
CB-StreamldenTypeList shall contain) the IP Stream identification type. These
InterfaceCapabilities specify that. the end station supports the IEEE 802.1CB stream
identification functions that transform between the user’s identification and the corresponding
network identification.

When the externalControl attribute is FALSE (12.32.4.1), if the Talker’s
DataFrameSpecification) TLV is missing from Talker Advertise, the Nearest Bridge shall fail
the Stream reservation. The fully distributed model does not specify support for stream
transformation in’end station. To fail the Stream reservation, the Nearest Bridge shall change
Talker Advertise to Talker Failed and report Failure Code=22 (Table 46-15).

The CNC-shall allocate a multicast MAC address for the network identification and use MRP
External Control to declare an MSRP attribute containing a InterfaceConfiguration sub-TLV
(35.2.2.10.11) with configuration values for IEEE802-MacAddresses and IEEE802-VlanTag.
These configuration values provide the network identification for the end station’s
transformation. For an end station acting as Talker, the Nearest Bridge includes
InterfaceConfiguration in the declared Listener Ready or Listener Ready Failed. For an end
station acting as Listener, the Nearest Bridge includes InterfaceConfiguration in the declared
Talker Advertise.

When the Stream is withdrawn (i.e., MRP Leave of Talker Advertise), the CNC can free the
multicast MAC address for use by subsequent Streams.

Stream Transformation in Bridge

When Stream transformation (46.1.4) is performed in the Bridge, the end station relies on the CNC
to configure the Bridge to perform all transformation. The wuser identification (i.e.,
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DataFrameSpecification) is provided to the CNC through the use of MRP External Control (12.32.4)
in the Nearest Bridge (8.6.3). The CNC uses management to configure IEEE 802.1CB features in
the Nearest Bridge to transform the Stream between user and network identification. This

methodology requires the tollowing:

1))

2)

3)

4)

5)

6)

The Talker’s DataFrameSpecification TLV provides unique user identification of the Stream,
but that user identification does not meet the requirements for no stream transformation
[item a) in 35.2.2.10.5]. If the destination address alone does not distinguish the Stream from
other Streams and non-TSN traffic, other elements of the DataFrameSpecification shall be
unique. For example, if the data frame is untagged with unicast DestinationMacAddress and
unicast DestinationlpAddress, a unique DestinationPort can distinguish the Stream.

When the externalControl attribute is FALSE (12.32.4.1), since they\Talker’s
DataFrameSpecification TLV does not meet the requirements for no stream transformation
[item a) in 35.2.2.10.5], the Nearest Bridge shall fail the Stream reservdtion. The fully
distributed model does not specify support for stream transformation in Bridge. To fail the
Stream reservation, the Nearest Bridge shall change Talker Advertise)te’ Talker Failed and
report Failure Code=22 (Table 46-15).

If the CNC determines that the Nearest Bridge does not support IEEE Std 802.1CB, it shall use
MRP External Control to declare an MSRP attribute .contdining a StatusInfo sub-TLV
(35.2.2.10.9) with Failure Code=23 (Table 46-15). For an’end station acting as Talker, the
Nearest Bridge declares Listener Asking Failed. For 'an”end station acting as Listener, the
Nearest Bridge decleares Talker Failed.

If the CNC determines that the Nearest Bridge does not support the IEEE 802.1CB stream
identification types for the DataFrameSpecification, it shall use MRP External Control to
declare an MSRP attribute containig ja StatusInfo sub-TLV (35.2.2.10.9) with Failure
Code=24 (Table 46-15). For an end<station acting as Talker, the Nearest Bridge declares
Listener Asking Failed. For camy'end station acting as Listener, the Nearest Bridge
declares Talker Failed.

If the CNC successfully\configures the IEEE 802.1CB stream identification types for the
DataFrameSpecificatign; it shall use MRP External Control to declare a successful MSRP
attribute (assuming no other failures). For an end station acting as Talker, the Nearest Bridge
declares Listenet Ready or Listener Ready Failed. For an end station acting as Listener, the
Nearest Bridge declares Talker Advertise.

When .the“Stream is withdrawn (i.e., MRP Leave of Talker Advertise), the CNC can free the
multicast MAC address for use by subsequent Streams. The CNC can also remove
IEEE 802.1CB configurations for the withdrawn Stream.

35.2.2(10.6 TrafficSpecification and TSpecTimeAware

The TrafficSpecification group and optional TSpecTimeAware group are specified in 46.2.3.5.

The TrafficSpecification shall consist of a required TrafficSpecification TLV, followed by an optional
TSpecTimeAware TLV.
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Figure 35-11 specifies the encoding of the value for the TrafficSpecification TLV.

Octet  Length

Interval 1 4
MaxFramesPerInterval 5 2
MaxFrameSize 7 2
TransmissionSelection 9 1

Figure 35-11—Value of TrafficSpecification TLV

Figure 35-12 specifies the encoding of the value for the TSpecTimeAware TLV. The presence of.th€ optional
TSpecTimeAware TLV is handled as specified in 46.2.3.5 for the presence of the TSpecTimeAware group.

Octet . ([Length

EarliestTransmitOffset 1 4
LatestTransmitOffset 5 4
Jitter 9 4

Figure 35-12—Value of TSpecTimeAware TLV

The semantics of the MaxFramesPerInterval element of thé énhanced TrafficSpecification TLV are the same
as the semantics of the MaxIntervalFrames of the origindl TSpec structure (35.2.2.8.4). The semantics of the
MaxFrameSize element of the enhanced TrafficSpecification TLV are the same as the semantics of the
MaxFrameSize of the original TSpec structure (35.2:2.8.4).

A Talker that assumes usage of the fully disfributed model should use TrafficSpecification as follows:

a)  Set the Interval element of thg TrafficSpecification TLV to the classMeasurementInterval (34.3) of
the stream’s SR class (35.2.279.2).

b)  Set the TransmissionSelection element to the value 1 for use of the credit-based shaper (8.6.8.2).

¢) Do not use the TSpecFimeAware TLV.

When the externalCantrol attribute is FALSE (12.32.4.1), if the Talker’s TrafficSpecification TLV does not
meet the preceding recommendations a) through c), a Bridge may fail the Stream reservation. Bridges using
the fully distributed model are not required to support Talker-specific intervals or shaping beyond those of
MSRPvVO0. To\fail the Stream reservation, the Bridge shall change Talker Advertise to Talker Failed and
report Failure Code=25 (Table 46-15).

NOTE~In IEEE Std 802.1BA [B13], the AccumulatedLatency computation assumes consistent use of the credit-based
shaper at the classMeasurementlInterval for the Talker and all Bridges using the SR class. This assumption aligns with
the preceding recommendations. The Talker’s TrafficSpecification specifies the interval, shaping, and/or scheduling of
the Talker only, and TrafficSpecification does not change as it propagates through Bridges. Therefore, when MRP
External Control is not in use, in order to support TrafficSpecifications beyond those of IEEE Std 802.1BA, each Bridge
must be able to 1) distinguish whether the Port registering Talker Advertise is connected directly to the Talker (i.e., end
station) or another Bridge, to determine where TrafficSpecification impacts the AccumulatedLatency, and 2) understand
the shaping and scheduling used in each Bridge in the path from Talker to the current Bridge since that also impacts
AccumulatedLatency. Specifications for these tasks are not provided in this standard.
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35.2.2.10.7 UserToNetworkRequirements

The UserToNetworkRequirements group is specified in 46.2.3.6.

Figure 35-13 specifies the encoding of the value for the UserToNetworkRequirements TLV.

Octet  Length

NumSeamlessTrees 1 1

MaxLatency 2 4

Figure 35-13—Value of UserToNetworkRequirements TLV

UserToNetworkRequirements does not exist in the original Attribute Typess—?(MSRPv0).
UserToNetworkRequirements provides an optional mechanism for the Stream’s Talkercand/or Listeners to
specify requirements to the network.

As specified in the MSRP structure definition (35.2.2.10.1), the UserToNetworkRequirements TLV may be
used for either Talker or Listener attributes.

If UserToNetworkRequirements.MaxLatency is greater than zero, whén an MSRP Participant detects that
the  AccumulatedLatency (35.2.2.10.10) of the Stream is greater than
UserToNetworkRequirements.MaxLatency, the Stream’s status i réported as failed (35.2.4.6).

If UserToNetworkRequirements.MaxLatency is zero (or YserToNetworkRequirements is not provided),
when an MSRP Participant detects that the AccumulatedEatency of the Stream is greater than the initial
AccumulatedLatency when the Stream was successfully configured, the Stream’s status is reported as failed.
This technique is compatible with MSRPvO (35.2.28.6).

As specified in 46.2.3.6 and 35.2.4.6, UserToNetworkRequirements.MaxLatency specified by a Talker
applies to all Listeners of the stream. UserToNetworkRequirements.MaxLatency specified by a Listener
applies to that Listener alone.

Additional specifications for UserToNetworkRequirements.MaxLatency are provided in 35.2.4.4.5.

A Talker that assumes usage of the fully distributed model should use UserToNetworkRequirements as
follows:

a)  Set the NumSeamlessTrees element to one.

When the ¢xternalControl attribute is FALSE (12.32.4.1), if the Talker’s UserToNetworkRequirements TLV
does notmeet the preceding recommendation a), a Bridge may fail the Stream reservation. Bridges using the
fullyCdistributed model are not required to support configuration of seamless redundancy. To fail the
Stteam reservation, the Bridge shall change Talker Advertise to Talker Failed and report Failure Code=25
(Table 46-15).

NOTE—NumSeamlessTrees greater than one is intended for use with MRP External Control (i.e., externalControl
TRUE), which passes SRP attributes to a CNC, and the CNC configures Bridges for seamless redundancy (e.g.,
IEEE Std 802.1CB or IEC 62439-3:2016 [B79]). When MRP External Control is not in use, in order to support
NumSeamlessTrees greater than one, each Bridge must be able to either 1) determine that seamless redundancy has
already been configured for all Bridges between the Talker and its Listeners or 2) solicit such configuration from an

external entity. Specifications for these tasks are not provided in this standard.
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35.2.2.10.8 InterfaceCapabilities

The InterfaceCapabilities group is specified in 46.2.3.7.

Figure 35-14 specifies the encoding of the value for the InterfaceCapabilities TLV. NumITL represents the
number of elements in the CB-StreamIdenTypeList. NumSTL represents the number of elements in the CB-
SequenceTypeList.

TLV Length: 3 + (4 X NumITL) + (4 x NumSTL) Octet  Length
reserved 1 7 bits
VlanTagCapable 1 1 bit
NumITL 2 1
NumSTL 3 1
CB-StreamldenTypeList 4 4" NumITL
CB-SequenceTypeList 4 4 x NumSTL

Figure 35-14—Value of InterfaceCapabilities' TLV

InterfaceCapabilities does not exist in the original Attribute” Types (MSRPv0). InterfaceCapabilities
provides an optional mechanism for stream transformation as.specified in 35.2.2.10.5.

The InterfaceCapabilities TLV is used only for negotiation between an end station and the neighboring MRP
Participant on the link. The InterfaceCapabilities TLY shall be removed from the MSRP FirstValue prior to
propagation with MAP (35.2.4).

35.2.2.10.9 Statusinfo

The StatusInfo group is specified in 46,2:5.1.

Figure 35-15 specifies the encoding of the value for the StatusInfo TLV.

Octet  Length

TalkerStatus 1 1
ListenerStatus 2 1
FailureCode 3 1

Figure 35-15—Value of Statusinfo TLV

The semantics of the FailureCode element of the enhanced StatusInfo TLV are the same as the semantics of
the Failure Code of the original FailureInformation structure (35.2.2.8.7), and both use the same Table 46-15
for values.

The original Attribute Types (MSRPv0) did not provide a FailureCode from a Listener. The enhanced

StatusInfo prnvir‘lpc amechanism for a Listener to Proy ide a FailureCode as status to the Talker.
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The StatusInfo in the Talker attribute is used to communicate status information to Listeners. The StatusInfo
in the Listener attribute is used to communicate status information to the Talker. In SRP, status flows in one
direction. Unless stated otherwise in these specifications, elements of StatusInfo are not copied from a

Tatker attribute 10 a Listener atiribute, of vice versa.

A StatusInfo TLV for Declaration Type (35.2.1.3) of Talker Advertise shall use a TalkerStatus of Ready.

A StatusInfo TLV for Declaration Type of Talker Failed shall use a TalkerStatus of Failed.

A StatusInfo TLV for Declaration Type of Listener Asking Failed shall use a ListenerStatus of Failed.

A StatusInfo TLV for Declaration Type of Listener Ready shall use a ListenerStatus of Ready.

A StatusInfo TLV for Declaration Type of Listener Ready Failed shall use a ListenerStatus of PartialFailed.
For Talker and Listener attributes, the value for the FailureCode element is specified in Table 46-15.

Refer to 35.2.4.4.6 for information on merging nonzero FailureCode values from multiple Listeners.

NOTE—MSRPv1 adds new values for FailureCode (Table 46-15) that did not exist, in/MSRPvO0 (i.e., 20 and higher).
MSRPvVO0 participants that register Talker Failed with these values are expected tohandle the failure without complete
understanding of the cause.

35.2.2.10.10 AccumulatedLatency
The AccumulatedLatency group is specified in 46.2.5.2.

Figure 35-16 specifies the encoding of the value for the AccumulatedLatency TLV.

Octet  Length

AccumulatedLatency 1 4

Figure 35-16—Value of AccumulatedLatency TLV

The semantics of the enhaneéd AccumulatedLatency TLV are the same as the semantics of the original
Accumulated Latency struetare (35.2.2.8.6).

The original Attribute-Fypes (MSRPvO0) failed the Stream when Accumulated Latency increased beyond its
initial value. In ‘addition to supporting that mechanism by default, the enhanced AccumulatedLatency
(MSRPv1) provides an optional mechanism to fail the Stream when AccumulatedLatency exceeds specified
UserToNetworkRequirements for MaxLatency (35.2.2.10.7).

35.2(2:10.11 InterfaceConfiguration
The InterfaceConfiguration group is specified in 46.2.5.3.
The encoding of the value for the InterfaceConfiguration TLV consists of one or more interface

configurations. Each interface configuration consists of a single InterfaceID TLV (35.2.2.10.4), followed by
a list of configuration values for that interface.

I'he values 1n each IntertacelD shall match one ot the IntertacelD entries in the Talker/Listener
EndStationInterfaces group.
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The list of configuration values uses zero or more of the following TLVs:

— IEEE802-MacAddresses TLV (35.2.2.10.5)

— IEEES02-VIanlag ILV (35.2.2.10.5)

— IPv4-tuple TLV (35.2.2.10.5)

— IPv6-tuple TLV (35.2.2.10.5)

— TimeAwareOffset TLV with a value as specified in Figure 35-17

Group length: 4 Octet  Length

TimeAwareOffset 1 4

Figure 35-17—Value of TimeAwareOffset TLV

InterfaceConfiguration does not exist in the original Attribute Types (MSRPv0). IntetfdceConfiguration
provides an optional mechanism for stream transformation as specified in 35.2.2.10.5-

The InterfaceConfiguration TLV is used only for negotiation between an end station and the neighboring
MRP Participant on the link. The InterfaceConfiguration TLV shall be remeyéd’from the MSRP FirstValue
prior to propagation with MAP (35.2.4).

35.2.2.10.12 Failedinterfaces

The FailedInterfaces group is specified in 46.2.5.4.

The FailedInterfaces TLV may be contained within the{Talker or Listener attribute. When a failure occurs in
network configuration (i.e., nonzero FailureCode in.StatusInfo TLV), FailedInterfaces provides a list of one
or more physical interfaces (distinct points of attachment) in the failed Bridge or end station. Each entry in

the list is sufficient to locate the interface in the physical topology.

The Value of the FailedInterfaces TLV ¢onsists of a sequence of zero or more TLV entries, and each TLV
entry uses the InterfaceID TLV specified in 35.2.2.10.4.

The semantics of the enhanced-EailedInterfaces TLV is similar to the system identifier of the original
FailureInformation structure<(35.2.2.8.7), but with enhanced ability to identify more than one failed

interface.

The FailedInterfaces TEV is associated with the single FailureCode in the StatusInfo TLV, and it is not used
to communicate multiple failures.

Elements of KailedInterfaces are not copied from a Talker attribute to a Listener attribute, or vice versa.

35:2.3 Provision and support of Stream registration service
35.2.3.1 Initiating MSRP registration and de-registration
Change the first four paragraphs of 35.2.3.1, and insert the additional paragraphs as shown:

MSRP utilizes the following five declaration types (35.2.1.3) to communicate: Talker Advertise, Talker

Failed, Listener Ready, Listener Keady Failed, and Listener Asking Failed.
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When a Port’s neighborProtocolVersion is 0x00, declarations shall use only the original Attribute Types
(35.2.2.8). When a Port’s neighborProtocolVersion is 0x01 or higher, declarations shall use either the

original Attributes Types or the enhanced Attributes Types (35.2.2.10).

An end station SR—Statien-behaving as a Talker will send a Talker Advertise declaration to inform the
network about the characteristics 35:2:2-8)-of the Stream it can provide. Bridges register this declaration,
update some of the information contained within the Talker declaration, and forward it out the nonblocked
(35.1.3.1) pPorts on the Bridge. If talkerPruning is enabled and the Bridge has the Stream’s
destination_address registered on one or more pPorts (e.g.. usingvia MMRP), it shall only forward the
declarations out those pPorts. Eventually the Talker declaration will be registered by other end SR-stations:

If talkerPruning is enabled and the Stream’s destination_address is not registered on any pPorts, thé Talker
declaration shall not be forwarded_ (35.2.4.3.2). When the talkerPruning parameter is disabled (false) for the
Bridge, each Port provides a talkerPruningPerPort parameter to control MAC address pruning-for that Port
(35.2.4.3.3).

If talkerVianPruning is enabled (35.2.4.3.4), the Bridge will limit the Talker declarations to Ports that have
the Stream’s VLAN identifier [item b) in 35.2.2.8.3] registered as a member in‘the VLAN Registration

Entries (8.8).

An end station SR-Statierrbehaving as a Listener will receive the Talker Advertise declaration and register it.
If the Listener is interested in receiving that Stream, it will send a Listener Ready declaration back toward
the Talker. The Bridge’s MSRP MAP function will use the Stream[%(35.2.2.8.2, 35.2.2.10.2) to associate
the Listener Ready with the Talker Advertise and forward the Listener Ready declaration only on the pPort
that registered the Talker Advertise. This is referred to as Listener Pruning since the declarations are not
forwarded out any other pPorts. The Bridge will also reserve the required bandwidth and configure its
queues and the FDB.

35.2.3.1.1 REGISTER_STREAM.request
Change the third paragraph of 35.2.3.1.1 gs shown:

On receipt of a REGISTER_STREAM.request the MSRP Participant shall issue a MAD Join.request
service primitive (10.2, 10.3). The.attribute_type (10.2) parameter of the request shall carry the-value-ef-the
appropriate Talker Advertise—VeetorAttributeType-fitemarin35224}-or Talker FailedVeetor Attribute
Type Htem—b)—in—(35.2.2.4%);“depending on the Declaration Type_and neighborProtocolVersion. The
attribute value (10.2) parameter shall carry the values from the REGISTER STREAM.request primitive.

35.2.3.1.2 REGISTER_STREAM.indication
Change the {ecpnd paragraph of 35.2.3.1.2 as shown:
On receipt’ of a MAD Join.indication service primitive (10.2, 10.3) with an attribute type of Talker

Advertise, Veetor Attribute-Type-or-Talker Failed, or VeeterAttribute Type-Talker Enhanced (35.2.2.4), the
MSRP application shall issue a REGISTER _STREAM.indication to the Listener application entity. The

REGISTER _STREAM.indication shall carry the values from the attribute value parameter.
35.2.3.1.4 DEREGISTER_STREAM.indication

Change the second paragraph of 35.2.3.1.4 as shown:

On receipt of a MAD_Leave.indication service primitive (10.2, 10.3) with an attribute type of Talker

Advertise, VeetorAttribute Type-or-Talker Failed, or Veetor-Attribute-Type-Talker Enhanced (35.2.2.4), the
MSRP application shall issue a DEREGISTER _STREAM.indication to the Listener application entity.
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35.2.3.1.5 REGISTER_ATTACH.request

Change the second paragraph of 35.2.3.1.5 as shown:

On receipt of a REGISTER ATTACH.request, the MSRP Participant shall issue a MAD Join.request
service primitive (10.2, 10.3). The attribute type parameter of the request shall carry the—value—ef-the
appropriate Listener ¥eetor Attribute Type Htem—e)in-(35.2.2.41), depending on neighborProtocolVersion.
The attribute_value shall contain the StreamID and the Declaration Type.

35.2.3.1.6 REGISTER_ATTACH.indication
Change the second paragraph of 35.2.3.1.6 as shown:

On receipt of a MAD Join.indication service primitive (10.2, 10.3) with an attribute_type of Listerfer Veeter
AttributeType-(35.2.2.4), the MSRP application shall issue a REGISTER ATTACH.indicatiento the Talker
application entity. The REGISTER _ATTACH.indication shall carry the values from (th¢ attribute value
parameter.

35.2.3.1.7 DEREGISTER_ATTACH.request
Change the second paragraph of 35.2.3.1.7 as shown:

On receipt of a REGISTER _STREAM.request, the MSRP Participant shall issue a MAD_ Leave.request
service primitive (10.2, 10.3) with the attribute_type set to the. appropriate Listener Veeter Attribute Type
(35.2.2.4). The attribute value parameter shall carry the StreamID and the Declaration Type currently
associated with the StreamID.

35.2.3.1.8 DEREGISTER_ATTACH.indication

Change the second paragraph of 35.2.3.1.8 gsdpown:

On receipt of a MAD_Leave.indication“service primitive (10.2, 10.3) with an attribute type of Listener
Veetor Attribute-Type-(35.2.2.4), the MSRP application shall issue a DEREGISTER ATTACH.indication to
the Talker application entity. The DEREGISTER ATTACH.indication shall contain the StreamID.

35.2.4 MSRP Attribute Propagation

Change the first fouppuragraphs (and lists) of 35.2.4 as shown:

There is no MSRRPAMAP function for Domain attributes. MSRP simply declares the characteristics of the SR
classes that afe ‘supported on the Bridge Port regardless of what has been learned from Domain registrations

on other Bridge Ports._Registration of the neighbor’s Domain attribute determines the value of the
SRPDomainBoundaryPort and neighborProtocolVersion variables (35.2.1.4).

ThiS)subclause describes the following:

a) Rules for combining and propagating Listener attributes toward the associated Talker.

b) How MSRP adjusts the Talker and Listener attributes before propagating them.

c) How MSRP translates Attribute Types when propagating from a ProtocolVersion (35.2.2.3) on a
registering Port to a different ProtocolVersion on declaring Ports.

Unless stated otherwise, Talker and Listener attributes are propagated as described in 10.3.

127
Copyright © 2018 IEEE. All rights reserved.



https://standardsiso.com/api/?name=30791d2355c68aa42074efc8a5f32263

ISO/IEC/IEEE 8802-1Q:2020/Amd.31:2021(E)

IEEE Std 802.1Qcc-2018
IEEE Standard for Local and Metropolitan Area Networks—Bridges and Bridged Networks—
Amendment 31: Stream Reservation Protocol (SRP) Enhancements and Performance Improvements

In principle, the MAP performs MSRP Attribute Propagation when any of the following conditions occur:

d) eA MAD Join.indication adds a new attribute to MAD (with the new parameter, 10.2, set to

TRUEY

e) &érAMAD_Leave.indication is issued by the MAD.

f)  e)An internal application declaration or withdrawal is made in a station.

g) H—When the bandwidth of the underlying media changes (see bandwidthAvailabilityChanged
notification in 34.3.2).

h) g)ApPort becomes an SRP domain core port (3.258).

1) ®HIf talkerPruning (35:243-435.2.4.3.2) or talkerPruningPerPort (35.2.4.3.3) is enabled and there
is a change in the MAC Address Registration Entries (8.8.4) of MMRP-(16:9)-attributesregistered
en-a pPort.

1) IftalkerVianPruning (35.2.4.3.4) is enabled and there is a change in the VLAN RegistrationEntries
on a Port (8.8).

k) A Port changes its neighborProtocolVersion parameter (35.2.1.4(j).
35.2.4.1 Stream importance
Change 35.2.4.1 as shown:

MSRP utilizes the stream Rank [item b) in 35.2.2.8.5, 35.2.2.10.3] to decide¢\which stream is more important
than another.

In the case where two streams have the same Rank, the streamAge will be compared. If the Ranks are
identical and the streamAges are identical, the StreamIDs (35.2.2:8.2, 35.2.2.10.2) will be compared, and the
numerically lower StreamlID is considered to be more important.

35.2.4.2 Stream bandwidth calculations
Change the last paragraph of 35.2.4.2 as shqm»

Streams that are in the Listener Ready.,\or Listener Ready Failed state reduce the amount of bandwidth
available to other Streams. Streams that have no Listeners, or the Listeners are in the Asking Failed state, do
not reduce available bandwidth fof/other Streams since the Stream data will not be flowing through this
outbound pPort. These details_areé considered when calculating how many Streams can flow through a
particular pPort. The total ‘amount of bandwidth available to a particular traffic class on a pPort is
represented by deltaBandwidth(N) [item bi) in 34.3]. Subclauses 34.3.1 and 34.3.2 describes the
relationship of available.bandwidth between traffic classes.

35.2.4.3 Talker attribute propagation
Insert the fplJowing paragraph at the end of the introductory text of 35.2.4.3:

If the-ontbound Port is an SRP domain boundary port for a given SR class, then for that SR class, the MAP
function shall operate such that any Talker Advertise declaration for that SR class that would otherwise
propagate through that Port is converted to a Talker Failed declaration with a failure code of 8 (Table 46-15),
meaning “Egress Port is not AVB-capable.” The consequence of this behavior is that stream reservations can
be established only in circumstances where the Talker and the Listener(s) for the stream are located within
the same SRP domain.
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Insert the following subclause (35.2.4.3.1, including Table 35-12) after the introductory text of 35.2.4.3,
and renumber the subsequent tables in Clause 35 accordingly [see subsequent instructions for changes to
the “Talker Pruning” subclause (now 35.2.4.3.2)]:

35.2.4.3.1 ProtocolVersion Translation

Ports with neighborProtocolVersion [item j) in 35.2.1.4] of 0x00 shall use only the original Attribute Types
(35.2.2.4) of Talker Advertise and Talker Failed. Ports with neighborProtocolVersion of 0x01 or higher shall
use either the original Attribute Types or the enhanced Attribute Type of Talker Enhanced.

In order to propagate an enhanced Attribute Type (e.g., registered from a Port with neighborProtocolVersion
of 0x01) to an original Attribute Type (e.g., declared to a Port with neighborProtocolVersion of 0x00)) fields
of the attribute’s FirstValue shall be translated as specified in Table 35-12.

NOTE—Original Attribute Types always propagate without translation, even if neighborProtocolVersion is 0x01 or

higher.

Table 35-12—Translation of Talker attributes.

Enhanced field Original field Enhanced to original translation
StreamlID, StreamlD, No changevCopy the field’s contents from
MacAddress MAC Address enhanieed to original without change.
StreamID, StreamID, Neo-change: Copy the field’s contents from
UniquelD Unique ID enhanced to original without change.

StreamRank, Rank

PriorityAndRank, Rank

No change: Copy the field’s contents from
enhanced to original without change.

EndStationInterfaces

Not propagated: This TLV is not propagated
through MAP, so translation is not applicable.

DataFrameSpecification,
IEEE802-MacAddresses,
DestinationMacAddress

DataFrameParameters,
destination_address

No change: Copy the field’s contents from
enhanced to original without change.

DataFrameSpecification,
IEEE802-MacAddresses,
SourceMacAddress

Lost: The declaration type does not change (i.c.,
fail), because MSRPvO does not use the source
MAC address for Stream identification.

DataFrameSpecificationy
IEEE802-VlanTag,
PriorityCodePoint

PriorityAndRank,
Data Frame Priority

No change: Copy the field’s contents from
enhanced to original without change.

DataFrameSpecification,
IEEE802-VdanTag,

DataFrameParameters,
vlan_identifier

No change: Copy the field’s contents from
enhanced to original without change.

Vlanld

TrafficSpecification, — Lost: If this field does not match the default

Interval classMeasurementlnterval (34.3) of the stream’s
SR class, a Talker Advertise declaration is
converted to a Talker Failed declaration with a
failure code of 20.

TrafficSpecification, TSpec, No change: Copy the field’s contents from

MaxFramesPerInterval MaxIntervalFrames enhanced to original without change.

TrafficSpecification, TSpec, No change: Copy the field’s contents from

MaxFrameSize MaxFrameSize enhanced to original without change.

129

Copyright © 2018 IEEE. All rights reserved.



https://standardsiso.com/api/?name=30791d2355c68aa42074efc8a5f32263

ISO/IEC/IEEE 8802-1Q:2020/Amd.31:2021(E)

IEEE Std 802.1Qcc-2018
IEEE Standard for Local and Metropolitan Area Networks—Bridges and Bridged Networks—
Amendment 31: Stream Reservation Protocol (SRP) Enhancements and Performance Improvements

Table 35-12—Translation of Talker attributes (continued)

Enhanced field

Original field

Enhanced to original translation

TrafficSpecification,
TransmissionSelection

Lost: If this field is not one, a Talker Advertise
declaration is converted to a Talker Failed
declaration with a failure code of 20.

TrafficSpecification,
TSpecTimeAware TLV

Lost: If this TLV is present, a Talker Advertise
declaration is converted to a Talker Failed
declaration with a failure code of 20.

UserToNetworkRequirements,
NumSeamlessTrees

Lost: If this field is not one, a Talker Advertise
declaration is converted to a Talker Failed
declaration with a failure code of 20.

UserToNetworkRequirements,
MaxLatency

Lost: If this field is not zero, a Talker Advertise
declaration is converted to a Talker‘Failed
declaration with a failure code of 20.

InterfaceCapabilities

Not propagated: This TLW,is not propagated
through MAP, so trafislation is not applicable.

StatusInfo, TalkerStatus

No change: Thi§ field determines the original
Attribute Type to“declare (Talker Advertise or
Talker Failed).

StatusInfo, ListenerStatus

No change: This field is set according to the
ListenerStatus that the Bridge last propagated in
theListener attribute of the Stream. If no Listener
attribute has been propagated, this field is set to
zero (None).

StatusInfo, FailureCode

FailureInformation,
Failure Code

For Talker Failed, this field has no change (i.e.,
copy from enhanced to original).

For Talker Advertise, this field is lost, but the
declaration type does not change (i.e., fail).

AccumulatedLatency AccumulatedLatency, No change: Copy the field’s contents from
AL enhanced to original without change.
InterfaceConfiguration — Not propagated: This TLV is not propagated
through MAP, so translation is not applicable.
FailedInterfaces, FailureInformation, No change: This field applies to Talker Failed
MacAddress system identifier only. The most significant 16 bits of system
identifier are set to zero, and the MacAddress is
copied to the least significant 48 bits of system
identifier.
FailedInterfaces, FailureInformation Lost: This field applies to Talker Failed only.
InterfaceName

Cdnge the subclause number and text of now 35.2.4.3.2 as shown:
35.2.4.3.2 35-:24-3-4-Talker Pruning

The talkerPruning parameter (35.2.1.4) is disabled by By-default, and Talker declarations are sent out all
nonblocked pPorts. If talkerPruning is enabled and the destination address [item a) in 35.2.2.8.3] of the

e a d—n e-NA A ddre Reo op—E & h de a) h be

forwarded. If the destination address is not found, the declaration shall be
declaration of any type shall be forwarded.

blocked, and no Talker
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Insert the following subclauses (35.2.4.3.3 and 35.2.4.3.4) after 35.2.4.3.2:

35.2.4.3.3 Talker Pruning Per Port

When the talkerPruning parameter is disabled (false) for the Bridge, each Port may provide a
talkerPruningPerPort parameter (35.2.1.4) to control MAC address pruning for that Port.

When the talkerPruningPerPort feature is provided, all talkerPruningPerPort parameters are disabled by
default.

When talkerPruning is enabled (true), the talkerPruningPerPort parameters are ignored.

Each talkerPruningPerPort parameter controls MAC address pruning for that Port when talkerPruning is
disabled (false). If talkerPruningPerPort is disabled for the Port, Talker declarations are forwardéd on that
Port regardless of the destination_address [item a) in 35.2.2.8.3] of the Stream. If talkerPruningPerPort is
enabled for the Port and the destination_address of the Stream is found in the MAC Address Registration
Entries (8.8.4) for the Port, the declaration shall be forwarded. If falkerPruningPerBort is enabled for the
Port and the destination address of the Stream is not found in the MAC Address Registration Entries for the
Port, the declaration shall be blocked, and no Talker declaration of any type shalibe forwarded.

35.2.4.3.4 Talker VLAN Pruning

The talkerVianPruning parameter (35.2.1.4) may be provided on\the”Bridge in order to limit the Talker
declarations to Ports that have the Stream’s vlan_identifier [item'b)/in 35.2.2.8.3] registered as a member in
the VLAN Registration Entries (8.8).

When the talkerVianPruning feature is provided, it is disabled (false) by default.

When talkerVianPruning is disabled (false), the MAP context for MSRP propagates Talker declarations
according to the VLAN spanning tree (B35y13.1), regardless of the registration of the Stream’s
vlan_identifier in the Filtering Database(8:8.10). This allows potential Listeners to receive Talker
declarations prior to registering the VLAN ‘with MVRP.

When talkerVianPruning is enable@(true), in addition to propagating along the VLAN spanning tree, the
MAP context for MSRP filters propagation according to the registration of the Stream’s vlan_identifier in
the Filtering Database (8.8.10). If talkerVianPruning is enabled and registration of the Stream’s
vlan_identifier on a Portiis not member (Registration Forbidden, Not Registered, or No Dynamic
Registration Entry Present), MSRP shall not propagate the declaration on that Port. This propagation is
effectively the same as’ propagation for the Stream’s data frames. Potential Listeners can join the VLAN
dynamically withMVRP in order to receive Talker declarations for that vlan_identifier (35.1.2.1).

The talker¥lanPruning parameter filters by VLAN, and it operates independently from the parameters that
filter by MAC address (talkerPruning and talkerPruningPerPort).

35:2.4.4 Listener attribute propagation

Insert the following subclause (35.2.4.4.4, 35.2.4.4.5, and 35.2.4.4.6, including Table 35-17) after
35.2.4.4.3:

35.2.4.4.4 ProtocolVersion Translation

Ports with neighborProtocolVersion [item j) in 35.2.1.4] of 0x00 shall use only the original Attribute Type
(35.2.2.4) of Listener. Ports with neighborProtocolVersion of 0x01 or higher shall use either the original
Attribute Type or the enhanced Attribute Type of Listener Enhanced.
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In order to propagate an enhanced Attribute Type (e.g., registered from a Port with neighborProtocolVersion
of 0x01) to an original Attribute Type (e.g., declared to a Port with neighborProtocolVersion of 0x00), fields
of the attribute’s FirstValue shall be translated as specified in Table 35-17.

NOTE—Original Attribute Types always propagate without translation, even if neighborProtocolVersion is 0x01 or

higher.
Table 35-17—Translation of Listener attributes
Enhanced field Original field Enhanced to original translation

StreamlID, StreamlID, No change: This field determines the original

MacAddress MAC Address Attribute Type to declare (Talker Advertise or
Talker Failed).

StreamID, StreamID, No change: This field determines the original

UniquelD Unique ID Attribute Type to declare (Talker Advertise or
Talker Failed).

EndStationInterfaces — Not propagated: This(TLV is not propagated

through MAP, so tfarislation is not applicable.

UserToNetworkRequirements,
NumSeamlessTrees

Lost: If this'field is not one, a Listener Ready or
Listener/Ready Failed declaration is converted to
a ListénerAsking Failed declaration.

UserToNetworkRequirements,
MaxLatency

ICost:Tf this field is not zero, a Listener Ready or
Listener Ready Failed declaration is converted to
a Listener Asking Failed declaration.

InterfaceCapabilities

Not propagated: This TLV is not propagated
through MAP, so translation is not applicable.

StatusInfo, TalkerStatus

No change: This field is set according to the
TalkerStatus that the Bridge last propagated in
the Talker attribute of the Stream. If no Talker
attribute has been propagated, this field is set to
zero (None).

StatusInfo, ListenerStatus

No change: This field determines the original
FourPackedType (35.2.2.10) to declare.

StatusInfo, FailureCode

Lost: The declaration type does not change
(i.e., fail).

InterfaceConfiguration

Not propagated: This TLV is not propagated
through MAP, so translation is not applicable.

35.24.4.5 Merge MaxLatency

When more than one Listener provides the UserToNetworkRequirements TLV, multiple values of
MaxLatency shall be merged by using the largest MaxLatency value in that set of multiple values. This
ensures that Bridges closer to the Talker support the most flexible requirement for any Listener. The
requirements of an individual Listener continue to be met in Bridges closer to that Listener.
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35.2.4.4.6 Merge Listener Failures

As specified in 35.2.4.4.3, it is possible for a Bridge to merge failed Declaration Types for Listeners (e.g.,

Ready Faited with ASKing Faited). Each failed Declaration Iype USes a NONZero FaitureCode (35.2.2.10.9)
and a FailedInterfaces TLV associated with that FailureCode.

When merging failures, the FailedInterfaces TLV shall always be transferred with its corresponding
StatusInfo TLV since the FailureCode is associated with the FailedInterfaces.

When merging a Ready Failed declaration with an Asking Failed declaration, the StatusInfo and
FailedInterfaces shall be transferred from the Asking Failed declaration. When merging failed declaratiofis
with the same Declaration Type, the StatusInfo and FailedInterfaces shall be transferred from the declaration
with the Failure Code of the lowest numeric value. When merging failed declarations withythe same
Declaration Type and Failure Code, the decision of which failure to transfer is left to~the” Bridge’s
implementation.

Insert the following subclause (35.2.4.6) after 35.2.4.5:
35.2.4.6 MaxLatency Comparison

The comparison for UserToNetworkRequirements.MaxLatency greater than.Zero determines whether to fail
the Stream due to AccumulatedLatency (35.2.2.8.6, 35.2.2.10.10) that exeeeds the requirement specified by
Talkers and/or Listeners. The comparison is performed separately forthe Talker and each Listener.

For the Talker, the UserToNetworkRequirements.MaxLatency from the Talker is compared to
AccumulatedLatency for all Listeners of the Stream. For example, if the Bridge forwards the Stream to three
Ports (three Listeners registered), the Talker’s UserTeNetworkRequirements.MaxLatency is compared to
three values of AccumulatedLatency. For any of the'comparisons, if any Listener’s AccumulatedLatency is
greater than the Talker’s UserToNetworkRequiréments.MaxLatency, the Talker fails the MaxLatency
comparison.

If the Talker fails the MaxLatency comiparison and the Declaration Type of the Talker is Advertise, the
Bridge shall change Talker Advertise t9, Talker Failed and report Failure Code=21 (Table 46-15).

For the Listener, the UserToNetworkRequirements.MaxLatency from the Listener is compared to
AccumulatedLatency for the*Cetresponding Listener. If the Listener’s AccumulatedLatency is greater than
the Listener’s UserToNetwarkRequirements.MaxLatency, the Listener fails the MaxLatency comparison.

If the Listener fails the-MaxLatency comparison, the Bridge shall change Listener Ready to Listener Asking
Failed for the failed Listener and report Failure Code=21. The Listener Asking Failed is merged with
declarations ¢f other Listeners to determine the resultant Declaration Type to the Talker (35.2.4.4.3).

In the)* fully distributed model (46.1.3.1), the comparison for the Talker’s
UserToNetworkRequirements.MaxLatency is performed in each Bridge in the path from the Talker to each
Listener, in the same direction as AccumulatedLatency. In the fully distributed model, the comparison for
the Listener’s UserToNetworkRequirements.MaxLatency is performed in each Bridge in the path from the
Listener to each Talker, using the AccumulatedLatency from the Talker’s attribute.

In the centralized network/distributed user model (46.1.3.2), the comparison for the Talker’s and Listener’s
UserToNetworkRequirements.MaxLatency is performed in the CNC, using the capabilities of each Bridge
as learned through remote management (e.g., Bridge Delay of 12.32.1). When the CNC detects failure of the

MaxLatency comparison, Failure Code 21 is declared to the Talker and Listener as specified in item a) in
35.2.2.10.
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35.2.6 Encoding

Change the first sentence of the first paragraph of 35.2.6 as shown:

If an MSRP message is received from a Port with an event value (35-2:6)-specifying the JoinIln or JoinMt
message, and if the StreamID (35.2.2.8.2, 35.2.2.10.2) and Direction (35.2.1.2) all match those of an
attribute already registered on that Port, and if the Attribute Type (35.2.2.4) or FourPackedEvent (35.2.2.7.2)
has changed, then the Bridge should behave as though an rLv! event (with immediate leavetimer expiration
in the Registrar state table) was generated for the MAD in the Received MSRP Attribute Declarations before
the rJoinIn! or rJoinMt! event for the attribute in the received message is processed.

35.2.7 Attribute value support requirements
Change 35.2.7 as shown:

Implementations of MSRP shall maintain state information for all attribute values that(support the Stream
registrations (35.2.2.8, 35.2.2.10).

Implementations of MSRP shall be capable of supporting any attribute value in‘the range of possible values
that can be registered using Stream registrations-35-2-2-8); however, the/nlaximum number of attribute
values for which the implementation is able to maintain current state.information is an implementation
decision, and may be different for Talker attributes and Listener attributeés. The number of values that the
implementation can support shall be stated in the PICS.
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Insert the following text (Clause 46) after Clause 45:

46. Time-Sensitive Networking (TSN) conflguration

Time-Sensitive Networking (TSN) is a collection of features in I[EEE 802.1 standards that provide the
following:

— Time synchronization among Bridges and end stations

— Significant reduction in frame loss due to faults in network equipment

— Significant reduction in, or the elimination of, frame loss due to egress Port congestion
— Bounded latency

This clause provides specifications for the configuration of TSN features in a network. The Configuration
process begins when Talkers and Listeners pass their requirements to the network and proceeds with the
configuration of TSN features in Bridges along a tree from each Talker to its Listener(s).

46.1 Overview of TSN configuration
46.1.1 User/Network Interface (UNI)

TSN configuration uses the concept of a Stream that is transmitted by ‘@ Talker to one or more Listeners. The
Talkers and Listeners are located within end stations.

This clause specifies configuration information that is exchahged over a User/Network Interface (UNI). The
user side of the interface represents Talkers and Listenérs."The network side of the interface represents the
Bridges that transfer frames of the Stream from each T alker to its Listeners. Each user specifies requirements
for its data, but without detailed knowledge of théwnetwork. The network obtains requirements from users,
analyzes the topology and TSN capabilities\’of Bridges, and configures the Bridges to meet user
requirements. The network returns the success*or failure of each Stream’s configuration to the user.

46.1.2 Modeling of user/network configuration information

A variety of protocols can be used for the exchange of configuration information over the TSN UNI (e.g.,
signaling protocols, remote(network management protocols). These protocols can exchange the
configuration information‘as-text or as binary fields. To enable flexible integration of TSN configuration into
a variety of protocols,'46:2 specifies the TSN user/network configuration information in a manner that is
independent of schema,encoding, or protocol.

Specific TSN=capable products list the user/network protocol that is supported as part of their conformance
[e.g., 5.18.3, item c) in 5.29]. Each user/network protocol will specify a specific schema and/or encoding for
the configuration information in 46.2. Examples of these protocols are described for each of the TSN
configuration models in 46.1.3.

46.1.3 TSN configuration models
This subclause describes three models for TSN user/network configuration. These models provide an

architectural context for subsequent specifications. Each model specification shows the logical flow of user/
network configuration information between various entities in the network.

135
Copyright © 2018 IEEE. All rights reserved.



https://standardsiso.com/api/?name=30791d2355c68aa42074efc8a5f32263

ISO/IEC/IEEE 8802-1Q:2020/Amd.31:2021(E)

IEEE Std 802.1Qcc-2018
IEEE Standard for Local and Metropolitan Area Networks—Bridges and Bridged Networks—
Amendment 31: Stream Reservation Protocol (SRP) Enhancements and Performance Improvements

46.1.3.1 Fully distributed model

In the fully distributed model, the end stations that contain users of Streams (i.e., Talkers and Listeners)

commuiicate the user requirements directly over the TSN USCI/IeIWOrK protocol. The Network 1S contigured
in a fully distributed manner, without a centralized network configuration entity. The distributed network
configuration is performed using a protocol that propagates TSN user/network configuration information
along the active topology for the Stream (i.e., Bridges in the tree from Talker to Listeners).

As user requirements propagate through each Bridge, management of the Bridge’s resources is effectively
performed locally. This local management is limited to the information that the Bridge has knowledge of and

does not necessarily include knowledge of the entire network.

Figure 46-1 provides a graphical representation of the fully distributed model.

User/Network User/Network User/Network

User/Network . . " . ., . User/Network’
. y Configuration Configuration Configuration . N
Configuration Configuration
Info Info Info
Info -— — -—— -—— Info,

-

e e

Listeners Bridges Talkers

Figure 46-1—Fully distributed model

In the figure, the solid arrows represent the protocol that is)used as the UNI for exchange of configuration
information between Talkers/Listeners (users) and Bridges (network). This configuration information is
specified in 46.2.

In the figure, the dashed arrows represent theiprotocol that propagates configuration information within the
network. This protocol carries the TSN usef/network configuration information (46.2) as well as additional
information that is specific to network configuration.

The following TSN features can be.¢onfigured by Bridges using this model:
a)  Credit-based shaper algorithm (8.6.8.2) and its configuration (Clause 34)

The Stream Reservation Protocol (SRP) of Clause 35 can be used as the UNI and to propagate configuration
information throughout the network of Bridges. SRP exchanges configuration information as binary fields
using the Type=Length-Value (TLV) technique. Using this technique, the protocol’s top-level message
contains a list_ of one or more TLVs. Each TLV consists of a Type field that specifies what the Value field
contains, a‘Length field that specifies the number of octets in the Value field, and the Value field. In SRP
specifications, each TLV Type identifies one of the groups specified in 46.2, and the TLV Value contains a
binary-representation of the elements in that group.

46.1.3.2 Centralized network/distributed user model

Some TSN use cases are computationally complex. For example, for scheduled traffic (8.6.8.4),
computation of the gate control list of each Port can take significant time. For such use cases, it is helpful to
centralize the computation in a single entity (Bridge or end station), rather than perform the computation in
all Bridges
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Some TSN use cases can benefit from a complete knowledge of all Streams in the network. For example, if
the bandwidth for multiple Streams is greater than the available bandwidth along the shortest path between
Talkers and Listeners, it is helpful to forward a subset of those Streams along a path other than the shortest.

FOr These use cases, a centralized entity can gather information 10T the entire Network in order to Tind the best
configuration.

The centralized network/distributed user model is similar to the fully distributed model in that end stations
communicate their Talker/Listener requirements directly over the TSN UNI. In contrast, in the centralized
network/distributed user model, the configuration information is directed to/from a Centralized Network
Configuration (CNC) entity. All configuration of Bridges for TSN Streams is performed by this CNC using
a remote network management protocol.

The CNC has a complete view of the physical topology of the network as well as the capabilities-of each
Bridge. This enables the CNC to centralize complex computations. The CNC can exist in-eithér an end
station or a Bridge.

The CNC knows the address of all Bridges at the edge of the network (those with an end’station connected).
The CNC configures those edge Bridges to act as a proxy, transferring Talker/Listetier information directly

between the edge Bridge and the CNC, rather than propagate the information te‘the interior of the network.

Figure 46-2 provides a graphical representation of the centralized network/distributed user model.

& Centralized %
o o _w» Network |« Qe
& & - Configuration, | N~ _ 2%,

0(\ Q\) 7 \\ /;9% ‘i,,o
N 4 N 2
(Ol ) . . N
/ \

User/Network \ User/Network
C

Configuration / _: Management onfiguration
Info ‘ 3 A | q i Info

Listeners Bridges Talkers

Figure 46-2—Centralized network/distributed user model

In the figure, the,solid arrows represent the protocol that is used as the UNI for exchange of configuration
information between Talkers/Listeners (users) and Bridges (network). This configuration information is
specified in46.2.

In the-figure, the dashed arrows represent the protocol that transfers configuration information between edge
Bridges and the CNC. This configuration information is specified in 46.2.

In the figure, dotted arrows represent the remote network management protocol. The CNC acts as the
management client, and each Bridge acts as the management server. The CNC uses remote management to
discover physical topology, retrieve Bridge capabilities, and configure TSN features in each Bridge. Talkers
and Listeners are not required to participate in this remote network management protocol. The information
carried by the remote network management protocol is specified in Clause 12.

NOTE 1—If the Talker/Listener protocol of the fully distributed model is selected to be the same as the Talker/Listener
protocol of the centralized network/distributed user model, end stations can support both models without explicit
knowledge of how the network is configured.
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The following TSN features can be configured by the CNC using this model:

a)  Credit-based shaper algorithm (8.6.8.2) and its configuration (Clause 34)

by Framc preemption (0.7.2)

¢) Scheduled traffic (8.6.8.4, 8.6.9)

d) Frame Replication and Elimination for Reliability (IEEE Std 802.1CB)
e) Per-stream filtering and policing (8.6.5.1)

f)  Cyclic queuing and forwarding (Annex T)

SRP (Clause 35) can be used as the UNI (solid arrows of Figure 46-2). SRP’s MRP External Control
(12.32.4) feature can be used to exchange configuration information with the CNC component (dashéd
arrows of Figure 46-2). SRP exchanges configuration information using the TLV technique to réfetence
elements in 46.2 (see 46.1.3.1). Examples of a remote network management protocol (dotted~arrows of
Figure 46-2) include Simple Network Management Protocol (SNMP), NETCONF (IETF RFC-6241 [B82]),
and RESTCONF (IETF RFC 8040 [B85]).

NOTE 2—NETCONF and RESTCONF specify a startup datastore: nonvolatile configuration-that is applied when the
Bridge powers on. The startup datastore feature enables a TSN CNC to configure Bridges and*then remove itself from
the network. SNMP does not specify a startup datastore feature. If SNMP is used by a TSN CNC, this can be mitigated
by a) using a proprietary (Bridge-specific) startup datastore feature or b) ensuring that¢he TSN CNC is always active in
the network in order to reconfigure Bridges that cycle power.

46.1.3.3 Fully centralized model

Many TSN use cases require significant user configuration Ansthe end stations that act as Talkers and
Listeners. For example, in many automotive and industrial control applications, the timing of physical inputs
and outputs (I/Os) is determined by the physical environment'under control, and the timing requirements for
TSN Streams are derived from that I/O timing. In sof¢ use cases, these I/O timing requirements can be
computationally complex and involve detailed knowledge of the application software/hardware within each
end station.

In order to accommodate this sort of TSN use case, the fully centralized model enables a Centralized User
Configuration (CUC) entity to discoverend stations, retrieve end station capabilities and user requirements,
and configure TSN features in end stations. The protocols that the CUC uses for this purpose are specific to
the user application and outside the's¢ope of this standard.

From a network perspective, the primary difference between the fully centralized model and the centralized
network/distributed user model is that all user requirements are exchanged between the CNC and CUC.
Therefore, the TSN UNIexists between the CNC and CUC.

Figure 46-3 prowvides a graphical representation of the fully centralized model.

In the figure,/the solid arrows represent the protocol that is used as the UNI for exchange of configuration
information between the CUC and the CNC. This configuration information is specified in 46.2.

In the figure, the dotted arrows represent the remote network management protocol. The CNC acts as the
management client, and each Bridge acts as the management server. The CNC uses remote management to
discover physical topology, retrieve Bridge capabilities, and configure TSN features in each Bridge. Talkers
and Listeners are not required to participate in this remote network management protocol. The information
carried by the remote network management protocol is specified in Clause 12.

In this fully centralized model, a protocol is used between the CUC and end stations (Talkers and Listeners)

to retrieve end station capabilities and requirements and to configure the end stations. Since that protocol is
user-to-user, its configuration information is considered to be outside the scope of this standard, and it is not
shown in Figure 46-3.
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Figure 46-3—Fully centralized model

The following TSN features can be configured by the CNC using thisimodel:

a)  Credit-based shaper algorithm (8.6.8.2) and its configuration (Clause 34)
b) Frame preemption (6.7.2)

¢)  Scheduled traffic (8.6.8.4, 8.6.9)

d) Frame Replication and Elimination for Reliability (IEEE Std 802.1CB)
e) Per-stream filtering and policing (8.6.5.1)

f)  Cyclic queuing and forwarding (Annex T

YANG (IETF RFC 7950) is a data modeling language used to model configuration data and state data for
remote network management protocols.3 The remote network management protocol uses a specific
encoding such as XML or JSON. Fofta particular feature, a YANG module specifies the organization and
rules for the feature’s management‘data, and a mapping from YANG to the specific encoding enables the
data to be understood correctly-by both client (e.g., network manager) and server (e.g., Bridge). Technically
speaking, the TSN user/network configuration is not network management, in that information is exchanged
between user and network;*and not between a network manager and the network’s Bridges (Clause 12).
Nevertheless, the corcepts are sufficiently similar that YANG is useful for modeling the configuration and
state data for the TSN user/network configuration information.

In order to support the use of YANG-based protocols for the fully centralized model, 46.3 specifies a YANG
module, The”'YANG module specifies a YANG typedef/grouping for each group of information in 46.2.

NOTE~~At the time that this clause was developed, specific protocol implementations for the fully centralized model
wete’a work in progress. One protocol explored for the UNI between CUC and CNC is RESTCONF (IETF RFC 8040
[B85]). A complete YANG module for the TSN UNI can be specified in a document other than IEEE Std 802.1Q. In
order to conform with this clause, the complete TSN UNI YANG module imports the YANG module of 46.3 for use
within its containers and lists. The complete TSN UNI YANG module will presumably specify features outside the
scope of this clause, such as operations to control the deployment of Stream configuration to the network. The JSON
encoding can be used with RESTCONF. Although the TSN UNI is technically not network management, use of
RESTCONF provides a simple and effective application programming interface (API) for TSN configuration.

For an informative example workflow using the fully centralized model, refer to U.2.

3 Information on normative references can be found in Clause 2.
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46.1.4 Stream transformation

TSN configuration uses the concept of a Stream of data that is transmitted by a Talker to one or more

Listeners. 1he Talkers and Listeners arce end stations.

In order to apply TSN behavior to Streams (e.g., reserved bandwidth guarantees), the network must be able
to distinguish one Stream from another Stream and distinguish Streams from non-TSN traffic (e.g., best-
effort). Therefore, each frame of the Stream must contain fields in its header that uniquely identify the
Stream.

The goal of TSN configuration is to allow Talkers and Listeners to use their existing transport layer and
application layer protocols for data, rather than requiring a TSN-specific frame format. TSN achieves-this
goal by identifying each Stream using fields from well-established frame formats such as Transmission
Control Protocol (TCP), User Datagram Protocol (UDP), and IEEE 802.1 (i.e., MAC addresses and VLAN
identifier).

As the frames of each Stream cross the user/network boundary, the identification of the\Stream in its frames
can be different between the network and the user. For example, the user can use UBP without an awareness
of VLAN IDs, but the network can require a specific VLAN ID in order to apply ASN features. In order to
support this sort of difference in frame format, the TSN user/network configuration information (46.2)
provides features to enable transformation of the Stream’s identification.at\tHe user/network boundary. The
user identification translates to/from the network identification at the boundary, either within the end station
or a nearest Bridge. This transformation has the benefit of allowing‘the user's identification to match its
higher layer application protocol and the network's identification'to/match the bridging technology.

Stream transformation can be accomplished using the functions specified in IEEE Std 802.1CB. The
functions of IEEE Std 802.1CB can be implemented inthe end station (Talker/Listener) or within the nearest
Bridge. The descriptions in this clause focus on Stream)transformation in the end station and use features of
the TSN user/network configuration information(46.2).

NOTE 1—In this clause, Stream transformation reférs to changes to the fields of a frame that identify the Stream. IEEE
Std 802.1CB specifies Stream transformation.for identification as well as for frame replication and elimination
(redundancy).

NOTE 2—Stream transformation is_anoptional capability of end stations and Bridges. If stream transformation is not
supported, the user's identification-of the Stream must be the same as the network's identification, and the user must use
an identification that is consistentwith bridging as specified for TSN features in this standard (e.g., VLAN tag and group
destination MAC address).

Figure 46-4 provides‘an example of Stream transformation in the Talker end station. Stream transformation
in the Listener efid station is similar. The example of Figure 46-4 assumes use of the centralized network/
distributed userymodel (46.1.3.2). Use of the fully centralized model (46.1.3.3) is similar.

For Str€amr transformation in the end station, the end station’s interface to the network can provide the
transfermation capability, acting as a network entity within the user’s end station.

The identification of the Stream in the user originates from the User Application block, specified by the
Talker as the DataFrameSpecification (46.2.3.4). The end station knows this user identification, but not the
identification that the network requires. To negotiate the network identification, the Talker uses SRP to
transmit InterfaceCapabilities (46.2.3.7) that describe its Stream transformation capabilities to the nearest
Bridge. The Bridge uses MRP External Control (12.32.4) to send the InterfaceCapabilities to a CNC. The
CNC consults its configuration of network identification and uses MRP External Control to send

TnierfaceConiiguration (40.2.5.3) along with successiul Status (40.2.5) back to the Bridge. when the Bridge
receives this information, it propagates back to the Talker using SRP. The InterfaceConfiguration provides
the network identification, which the end station uses to perform Stream transformation for data frames.
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Figure 46-4—Example of Stream transformation in Talker end station

NOTE 3—The network identification typically entails allocation of a group MAC address for. the, Stream. If a CNC is
used, the CNC can allocate a group MAC address from a pool that it maintains.

Figure 46-5 provides an example of IEEE 802.1CB functions within the Strear Transformation block in the
Talker end station. The example assumes that the user identification uses an‘Intérnet Protocol (IP) packet for
identification and that IP packet does not use the appropriate MAC address, and VLAN tag for TSN features
in Bridges (e.g., IP packet unicast destination MAC address, untagged)., The IEEE 802.1CB function for IP
Stream identification uses fields of the IP packet to identify the paeket'as a specific TSN stream. That stream
identification is then applied to the IEEE 802.1CB function forActive Destination MAC and VLAN Stream
identification to replace the destination MAC address and add'a™VLAN tag for TSN Bridge features. The IP
fields of the packet are not changed. The IEEE 802.1CB(functions can be implemented in software (e.g.,
operating system driver) or in hardware.

User’s IP Packet

lStream Transfer Function‘

IP Stream Active Destination MAC and VLAN
identification, Stream identification,
(in-fagihg output port) (out-facing output port)

Internal LAN l

Talker’s interface

Figure-46-5—Example of IEEE 802.1CB functions in Talker end station

Figure 466/ provides a corresponding example of IEEE 802.1CB functions within the Stream
Transformation block in the Listener end station. In this direction, the IEEE 802.1CB function for Active
Destination MAC and VLAN Stream identification provides both functions. The IEEE 802.1CB function
uses’the group destination MAC address and VLAN tag of the received frame to identify a specific Stream.
The IEEE 802.1CB function then transforms the destination MAC address and VLAN tag to restore the
Stream’s frame to its original IP packet format (as transmitted by the Talker).
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Figure 46-6—Example of IEEE 802.1CB functions in Listener end station

46.2 User/network configuration information

This subclause specifies the user/network configuration information that is used for the three TSN
configuration models (46.1.3). The semantics for the TSN user/network /configuration information is
specified independent of schema, encoding, or protocol.

A schema or encoding of a protocol for the TSN user/network configdration information will reference 46.2
as part of its normative specifications. For the two distributed maodels; SRP specifies TLVs in 35.2.2.10 that
reference information in 46.2. For the fully centralized model,/the YANG module in 46.3 references
information in 46.2.

Within this subclause, the word element refers to a sirgle item of information used for TSN configuration.
The word group refers to a collection of related elemhents. Groups are organized hierarchically, such that a
group can be contained within another group. A single low-level group can be contained within multiple
higher level groups. The dot-separated notation 1$ used to refer to a specific element in text. For example,
“Talker.StreamID.Uniqueld” refers to the Uniqueld element of the StreamID group that is contained within
the Talker group.

This subclause specifies each groupdn a table. Each row of the table specifies an element of the group. Each
element’s row specifies its name, ‘data type, and a reference to normative text that specifies its semantics
(i.e., meaning). The data type of each element uses one of the values from 46.2.1. Other specifications such
as conformance (i.e., required or optional), direction of transfer (i.e., user to network or network to user),
default value, and rangelimitations are specified with normative text instead of with the table.

Each element naihe uses a camel-case naming convention (e.g., “MacAddress”) to align with naming
conventions. used in other clauses of IEEE Std 802.1Q. A specific protocol can use a different naming
convention\(e.g., 46.3) as long as the protocol’s name for the element can be associated with the element’s
specification in 46.2.

46.2.1 Data types

The data type of each element is limited to semantics, independent of a specific encoding or protocol. Data
types in the tables include the following:

a) Boolean
b) int8, for a signed 8-bit integer

c) intl6, for a signed 16-bit integer
d) int32, for a signed 32-bit integer
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e) uint8, for an unsigned 8-bit integer
f)  uintl6, for an unsigned 16-bit integer
g) uint32, for an unsigned 32-bit integer

) sting

i)  enumeration, for a collection of named values

j)  rational, for a rational number consisting of a uint32 numerator and uint32 denominator

k) mac-address-type, for an IEEE 802 MAC address

1)  ipv4-address-type, for an IPv4 address (IETF RFC 791 [B80])

m) ipv6-address-type, for an [IPv6 address (IETF RFC 2460 [B81])

n) sequence of <X>, for a list of zero or more instances of data type <X> (e.g., sequence of uint32)

If the data type shown in the table is not from the preceding list, then the data type is specified)inr'the
normative text for the element.

46.2.2 Protocol integration
The TSN user/network configuration information consists of three high-level groups:

— Talker: Elements from user to network that specify the Talker for a singl€ Stream.

— Listener: Elements from user to network that specify the Listener fof,a\single Stream.

— Status: Elements from network to user that specify the status of the\Stream’s network configuration
for a Talker or Listener. This group notifies the user when the Stream is ready for use (or a failure
occurred).

A protocol that supports TSN user/network configuration information shall integrate the three groups using
the specifications in this clause. The integration is provided in each protocol’s specifications (not in this
clause). For examples of such protocol integration, see<lause 35 and 46.3.

Each TSN configuration protocol shall use the StreamID of this clause (46.2.3.1) as the unique identifier of
each Stream’s configuration. The StreamlID identifies configuration, not data, so it has no formal relation to
the data frame encoding for the Stream.

TSN configuration can be viewed conceptually as a request/response exchange:

— Request: End station or CHC transmits a protocol message that contains a Talker or Listener group.
— Response: Bridge or ENC transmits a protocol message that contains a Status group.

The StreamID of each-group correlates each request to its corresponding response, such that configuration of
multiple Streams can“overlap in time. For example, a possible sequence of messages is Talker request for
StreamID 1, Talkerrequest for StreamlID 2, Listener request for StreamID 2, Status to Talker for StreamlID 2,
Status to Listenet for StreamID 2, Listener request for StreamID 1, and so on.

For the{ fully distributed model (46.1.3.1), the Status response to a Talker is communicated in a message
along-Wwith the Listener request(s). When there is more than one Listener per Stream, the Listener and Status
groups must be merged as they propagate through Bridges to the Talker. The methodology for this merger is
specified in the TSN configuration protocol (not in this clause).

For the fully centralized model (46.1.3.3), the CUC combines multiple Talker groups and Listener groups
into a single transfer from CUC to CNC for computation together in the CNC. After the CNC computation is
complete, a single transfer from CNC to CUC combines multiple Status groups. Each Status group can
provide sub-groups for each Talker/Listener and merged groups for the entire Stream. The methodology for

these combinations and mergers is specified in the TSN configuration protocol (not in this clause).
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In addition to the request/response exchange, end stations can transmit Talker/Listener messages as
advertisement (e.g., for a Talker to notify potential Listeners of its presence). The methodology for this
advertisement is specified in the TSN configuration protocol (not in this clause).

For each Talker group and Listener group, there are two operations for each Stream:

— Join: Talker/Listener request to join the Stream and to configure network resources for this Stream’s
data transfer.

— Leave: Talker/Listener request to leave the Stream and to release the network resources for this
Stream.

The groups in this clause specify requirements for the join and leave operation, but the encoding of.the
operation is not specified in this clause. Each TSN configuration protocol shall specify the encoding|of the
join/leave operation as part of its integration. For example, SRP specifications of this standard (Clause 35)
encode the join/leave operation within the Multiple Registration Protocol (MRP) (Clause 10) that serves as
its foundation.

The protocol message(s) that invoke the join or leave operation are not required to coiieide with the protocol
message(s) that contain the associated groups (Talker, Listener, or Status). Neverthéless, the groups specify
elements that are required for a subsequent join or leave operation to be valid.“For example, for the fully
centralized model (46.1.3.3), the CUC can transfer a list of Talker/Listener{grotps to the CNC, followed by
a separate protocol message with a join request that applies to the entire-ist."For the join request to succeed,
each of the Talker/Listener groups must contain the required elements,Ata later time, the CUC can read the
resulting list of Status groups from the CNC, which provides the response to the join.

46.2.3 Talker
The Talker group specifies the following:

— Talker’s behavior for Stream (how/when transmitted)
— Talker’s requirements from the netwotk
— TSN capabilities of the Talker’s intefface(s)

In the fully distributed model and the tentralized network/distributed user model, this group originates from
the Talker’s end station. In the fullycentralized model, this group originates from the CUC.

The Talker group contains thesfollowing groups:

—  StreamlID (46(2.3.1)

—  StreamRank (46.2.3.2)

— EndStatienInterfaces (46.2.3.3)

— DataFrameSpecification (46.2.3.4)

— TrafficSpecification (46.2.3.5)

— ~ UserToNetworkRequirements (46.2.3.6)
= ~“nterfaceCapabilities (46.2.3.7)

For the join operation, the StreamRank and TrafficSpecification groups shall be included within the Talker
group.

For the join operation, the UserToNetworkRequirements and InterfaceCapabilities groups may be included
within the Talker group. If a group is omitted, the network uses the default values specified for elements of
that group.
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For the join operation, the DataFrameSpecification shall be included within the Talker group unless all of the
following conditions apply:

a)  Inhc IntertaceCapabilitics group is inciuded.
b) InterfaceCapabilities.CB-StreamldenTypeList includes the type for Active Destination MAC and
VLAN Stream identification.

The preceding conditions enable the Talker and Listener to perform Stream transformation (46.1.4), and
therefore the network does not need the user’s data frame identification in DataFrameSpecification. The
absence of the DataFrameSpecification group notifies the network that Stream transformation is performed
in the end stations for this Stream.

For the join and leave operation, the StreamID group shall be included in the TSN user/networkpretocol in
a location associated with the Stream (e.g., Talker group).

For the join and leave operation, EndStationlnterfaces shall be included within the Talkef gfoup for the fully
centralized model (46.1.3.3). For the join and leave operation, EndStationInterfaces should be included
within the Talker group for the fully distributed model (46.1.3.1) or centralized ‘nétwork/distributed user
model (46.1.3.2).

46.2.3.1 StreamID

The StreamID group provides a unique identifier of the Stream’s c¢onfiguration and is used by protocols in
the network to associate the user’s Stream with TSN resources, The StreamID group is used by Talker,

Listener, and Status groups.

The elements of the StreamID group are listed in Table®46-1.

Table 46-1—StreamlID elements

Name Data type Reference
MacAddress mac-address-type 46.2.3.1.1
UniquelD uint16 46.2.3.1.2

46.2.3.1.1 MacAddress

MacAddress issa\48-bit IEEE 802 MAC address associated with the Talker sourcing the Stream to the
bridged network. The entire range of MAC addresses are acceptable.

NOTE. 1—The MAC address component of the StreamID can, but does not necessarily, have the same value as the
source”address parameter of any frame in the actual data Stream. For example, the StreamID can be assigned by a TSN
CUE)(see 46.1.3.3), using a pool of MAC addresses that the TSN CUC maintains.

NOTE 2—If the MAC addresses used to construct StreamIDs are not unique within the network, duplicate StreamIDs
can be generated, with unpredictable results.

46.2.3.1.2 UniquelD

UniguelD is used to distinguish between multiple Streams within the end station identified by MacAddress
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46.2.3.2 StreamRank

The StreamRank group provides the rank of this Stream relative to other Streams in the network. This rank is

used 1o determine success/1aiure o1 Stréam resource contiguration and 1S unrelated to the Stréam s data.

The elements of the StreamRank group are listed in Table 46-2.

Table 46-2—StreamRank elements

Name Data type Reference

Rank uint8 46.2.3.2.1

46.2.3.2.1 Rank

The Rank is used by the network to decide which Streams can and cannot exist when-TSN resources reach
their limit. If a Bridge’s Port becomes oversubscribed (e.g., network recOnfiguration, IEEE 802.11
bandwidth reduction), the Rank is used to help determine which Streams can.be’dropped (i.e., removed from
Bridge configuration).

The only valid values for Rank shall be zero and one. The configuratien/of a Stream with Rank zero is more
important than the configuration of a Stream with Rank one.(The Rank value of zero is intended for
emergency traffic, and the Rank value of one is intended for nén=emergency traffic.

NOTE—It is expected that higher layer applications and protecols’can use the Rank to indicate the relative importance
of Streams based on user preferences. Those user preferences,are expressed by means beyond the scope of this standard.
When multiple applications exist in a network (e.g., audiofvideo along with industrial control), it can be challenging for
the varied applications and vendors to agree on multiple Rank values. To mitigate such challenges, this Rank uses a
simple concept of emergency (zero) and non-emergehcy (one) that can be applied over all applications. For example, in
a network that carries audio Streams for fire safety announcements, all applications are likely to agree that those Streams
use Rank of zero.

46.2.3.3 EndStationiInterfaces

The EndStationInterfaces groupyprovides a list of one or more InterfacelD groups. Each InterfaceID group
identifies a physical interface (distinct point of attachment) in the end station acting as a Talker/Listener.

Although many end stations contain a single interface, this list allows for multiple interfaces. Some TSN
features allow a single Stream to span multiple interfaces (e.g., seamless redundancy).

In centralized-network models, EndStationInterfaces is used by the CNC to locate the interfaces of the
Talker/Listerier in the topology.

The NnterfaceID group is used to identify a distinct point of attachment in EndStationlnterfaces,
InterfaceConfiguration (46.2.5.3), and FailedInterfaces (46.2.5.4). In the context of EndStationInterfaces
and InterfaceConfiguration, each interface is located in an end station only. In the context of
FailedInterfaces, each interface can be located within an end station or a Bridge.

146
Copyright © 2018 IEEE. All rights reserved.



https://standardsiso.com/api/?name=30791d2355c68aa42074efc8a5f32263

ISO/IEC/IEEE 8802-1Q:2020/Amd.31:2021(E)

IEEE Std 802.1Qcc-2018
IEEE Standard for Local and Metropolitan Area Networks—Bridges and Bridged Networks—
Amendment 31: Stream Reservation Protocol (SRP) Enhancements and Performance Improvements

The elements of the InterfacelD group are listed in Table 46-3.

Table 46-3—InterfacelD elements

Name Data type Reference
MacAddress mac-address-type 46.2.3.3.1
InterfaceName string 46.2.3.3.2

46.2.3.3.1 MacAddress

MacAddress is the EUI-48 MAC address (IEEE Std 802) of the interface in the station (€nd-station or
Bridge). This MAC address uniquely identifies the station within the local network.

MacAddress shall be included in the InterfaceID group.

NOTE—This MAC address can be discovered in the physical topology using protoeol§ such as IEEE Std 802.1AB
(LLDP). LLDP supports MAC address as a subtype for the station’s Chassis ID and’Port’ID. If the station does not use
MAC address for its LLDP IDs, remote management can be used to associate this MaeAddress to the values provided in
the LLDP IDs.

46.2.3.3.2 InterfaceName
InterfaceName is the name of the interface that is assigned lacally by the station (end station or Bridge).
InterfaceName may be included in the InterfaceID group.

IEEE Std 802 recommends that each distinct poiut of attachment to an IEEE 802 network have its own EUI
MAC address. If the identified station follows$-this IEEE 802 recommendation, the MacAddress element
uniquely identifies the interface as well as.the station, and InterfaceName is not needed.

If the MacAddress applies to moresthian one interface (distinct point of attachment) within the station,
InterfaceName provides a locally assigned name that can help to identify the interface.

When YANG is used for management of the station, InterfaceName is the interface name that serves as the
key for the station’s interface list (IETF RFC 7223 [B84]).

NOTE 1—The TSN CNC is typically located in a different physical product than the station identified by this
InterfacelD. Since-the InterfaceName is assigned locally by the identified station, it is possible that the station’s product
will change InterfaceName in a manner that the TSN CNC cannot detect. For example, IETF RFC 7223 [B84] mentions
that the YANG)interface name can change when a physical attachment point is inserted or removed.

NOTE-2—This interface name can be discovered in the physical topology using protocols such as IEEE Std 802.1AB
(LLDP). LLDP supports interface name as a subtype for its Port ID. If the station does not use interface name for its
LLDP Port ID, remote management can be used to associate this InterfaceName to the values provided in the LLDP
Port ID.

46.2.3.4 DataFrameSpecification

The DataFrameSpecification group specifies the frame that carries the Talker’s Stream data. The network
uses the specification to identify this Stream’s frames as TSN in order to apply the required TSN

configuration.
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The DataFrameSpecification is based on the user’s knowledge of the frame, without any network specifics.
In other words, this specifies the frame that the Talker would use in the absence of TSN.

The Dataf ramespecitication 1S provided as a 1st of Tields that the user kKnows. Each Tield 1S provided as one
of the following groups:

— IEEE802-MacAddresses (46.2.3.4.1)
— IEEE802-VlanTag (46.2.3.4.2)

— IPvé4-tuple (46.2.3.4.3)

— IPv6-tuple (46.2.3.4.4)

The list of fields is ordered from start of frame to end of header. For example, if the Talker uses a (VJCAN-
tagged Ethernet frame (not IP), the list consists of IEEE802-MacAddresses followed by IEEE802;VlanTag.
For example, if the Talker uses a UDP/IPv4 packet without knowledge of the Ethernet headet, the list

consists of [Pv4-tuple only.

This group is optional, and its absence indicates that Stream transformation is performed in the Talker and
Listeners of this Stream (46.2.3).

46.2.3.4.1 IEEE802-MacAddresses

The IEEE802-MacAddresses group specifies a pair of IEEE 802 MAE addresses for Stream identification.
The use of these fields for Stream identification corresponds to the managed objects for Stream
identification in IEEE Std 802.1CB. If inconsistency. ~arises between this specification and

IEEE Std 802.1CB, IEEE Std 802.1CB takes precedence.

The elements of the IEEE802-MacAddresses group-atellisted in Table 46-4.

Table 46-4—IEEE802-MacAddresses elements

Name Data type Reference
DestinationMacAddress mac-address-type 46.2.3.4.1 item a)
SourceMacAddress mac-address-type 46.2.3.4.1 item b)

The elements of the IEEE802-MacAddresses group:

a) DestinationMacAddress: This field specifies a destination MAC address. An address of all 1’s
specifies that the destination MAC address is ignored for purposes of Stream identification.

b) - \SourceMacAddress: This field specifies a source MAC address. An address of all 1’s specifies that
the source MAC address is ignored for purposes of Stream identification.

46.2.3.4.2 IEEE802-VlanTag

The IEEE802-VlanTag group specifies a customer VLAN Tag (C-TAG of Clause 9) for Stream
identification.

The Drop Eligible Indicator (DEI) field is not relevant from the perspective of a TSN Talker/Listener.
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The use of these fields for Stream identification corresponds to the managed objects for Stream
identification in IEEE Std 802.1CB. If inconsistency arises between this specification and
IEEE Std 802.1CB, IEEE Std 802.1CB takes precedence.

The elements of the IEEE802-VlanTag group are listed in Table 46-5.

Table 46-5—IEEE802-VlanTag elements

Name Data type Reference
PriorityCodePoint uint8 46.2.3.4.2 item a)
Vlanld uint16 46.2.3.4.2 item b)

The elements of the IEEE802-VlanTag group:

a)  PriorityCodePoint: This field specifies the Priority Code Point (PCP) field of the VLAN tag. The
value range is 0 to 7 inclusive. The PriorityCodePoint is not used to idetitify the Stream, but it does
identify a traffic class (queue) in Bridges.

b) Vlanld: This field specifies the VLAN ID (VID) field of the ¥LAN tag. The value range is 0 to
4095 inclusive. If only the PriorityCodePoint is known, the VAanld is specified as 0.

46.2.3.4.3 IPv4-tuple

The IPv4-tuple group specifies fields to identify an IPv4 (REC791) Stream.

The use of these fields for Stream identification,/corresponds to the managed objects for Stream
identification in IEEE Std 802.1CB. If .incensistency arises between this specification and

IEEE Std 802.1CB, IEEE Std 802.1CB takes preeedence.

The elements of the IPv4-tuple group are listed in Table 46-6.

Table 46-6—IPv4-tuple elements

Name Data type Reference
SourcelpAddress ipv4-address-type 46.2.3.4.3 item a)
BestinationlpAddress ipv4-address-type 46.2.3.4.3 item b)
Dscp uint8 46.2.3.4.3 item c)
Protocol uint16 46.2.3.4.3 item d)
SourcePort uint16 46.2.3.4.3 item e)
DestinationPort uint16 46.2.3.4.3 item f)

The elements of the IPv4-tuple group:

a) SourcelpAddress: This field specifies the source TPv4 address. An address of all 0’s specifies that

the IP source address is ignored for purposes of Stream identification.
b) DestinationIpAddress: This field specifies the destination IPv4 address.
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c) Dscp: This field specifies the Differentiated Services Code Point (DSCP) (IETF RFC 2474). A
value of 64 decimal specifies that the DSCP is ignored for purposes of Stream identification.
d) Protocol: This field specifies the IPv4 Protocol (e.g., UDP). The special value of all 1’s (FFFF hex)
—_____________ Iepresents Nome , 1.6, PTOtocol, SourcePort, and DestunationpPort are ignored 10T purposes of steeam .|
identification. For any value other than all 1’s, the lower octet is used to match IPv4 Protocol.
e) SourcePort: This field specifies the source port of the Protocol.
f)  DestinationPort: This field specifies the destination port of the Protocol.

46.2.3.4.4 IPv6-tuple

The IPv6-tuple group specifies fields to identify an IPv6 (RFC2460) Stream.

The use of these fields for Stream identification corresponds to the managed objects for Stream
identification in IEEE Std 802.1CB. If inconsistency arises between this specification and

IEEE Std 802.1CB, IEEE Std 802.1CB takes precedence.

The elements of the IPv6-tuple group are listed in Table 46-7.

Table 46-7—IPv6-tuple elements

Name Data type Reference
SourcelpAddress ipv6-address-type 46.2.3.4.3 item a)
DestinationlpAddress ipv6-address<type 46.2.3.4.3 item b)
Dscp uint8 46.2.3.4.3 item ¢)
Protocol uint16 46.2.3.4.3 item d)
SourcePort uintl6 46.2.3.4.3 item e)
DestinationPort uintl6 46.2.3.4.3 item f)

The elements of the IPv6-tuple groupt

a)  SourcelpAddress: This field specifies the source IPv6 address. An address of all 0’s specifies that
the IP source address is ignored for purposes of Stream identification.

b) DestinationlpAddress: This field specifies the destination IPv6 address.

c) Dscp: This-field specifies the DSCP (IETF RFC 2474). A value of 64 decimal specifies that the
DSCP is.dgnored for purposes of Stream identification.

d) Protacol: This field specifies the IPv6 Next Header (e.g., UDP). The special value of all 1’s (FFFF
hex).represents "None’, i.e., Protocol, SourcePort, and DestinationPort are ignored for purposes of
Stream identification. For any value other than all 1’s, the lower octet is used to match IPv6 Next
Header.

¢) SourcePort: This field specifies the source port of the Protocol.

f)  DestinationPort: This field specifies the destination port of the Protocol.

46.2.3.5 TrafficSpecification

The TrafficSpecification group specifies how the Talker transmits frames for the Stream. This is effectively
the Talker’s promise to the network. The network uses this traffic specification to allocate resources and
adjust queue parameters in Bridges.
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The TrafficSpecification group consists of the following:

a) Its required elements, listed in Table 46-8.
Table 46-8—TrafficSpecification elements
Name Data type Reference
Interval rational 46.2.3.5.1
MaxFramesPerInterval uint16 46.2.3.5.2
MaxFrameSize uintl6 46.2.3.5.3
TransmissionSelection uint8 46.2.3.54
b) An optional TSpecTimeAware group, whose elements are listed in Table 46-9

Table 46-9—TSpecTimeAware elements

Name Data type Reference
EarliestTransmitOffset uint32 46.2.3.5.5
LatestTransmitOffset uint32 46.2.3.5.6
Jitter uint32 46.2.3.5.7

The presence of TSpecTimeAware specifies that the Talker’s traffic is synchronized to a known time
on the network (e.g., using IEEE Std 802.1AS). The TSpecTimeAware group provides elements to
specify the Talker’s time-aware transmit to the network. The Talker and Listeners of a Stream are
assumed to coordinate using user (application) mechanisms, such that each Listener is aware that its
Talker transmits in a timesaware manner. If MaxFramesPerInterval is greater than one, the
time-aware Talker shall transmit multiple frames as a burst within the Interval, with the minimum
inter-frame gap allowéd’by the media.

NOTE—Althouglinscheduled traffic (8.6.8.4) specifies a valid implementation of a time-aware Talker, the
TSpecTimeAwaré group is intended to support alternate implementations of scheduling.

For infotmative examples using the TSpecTimeAware group of TrafficSpecification, refer to U.1.

46.2.3.5.1 Interval

Interval specifies the period of time in which the traffic specification cannot be exceeded. The traffic
specification is specified by MaxFramesPerInterval and MaxFrameSize.

The Interval is a rational number of seconds, defined by an unsigned 32-bit integer numerator and an
unsigned 32-bit integer denominator.

If the TSpecTimeAware group is not present, the Interval specifies a sliding window of time. The Talker’s

nem on a onized+to e_on e-ne a nd-therefore the
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exceeded during any Interval in time.
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If the TSpecTimeAware group is present, the Interval specifies a window of time that is aligned with the
time epoch that is synchronized on the network. For example, if IEEE Std 802.1AS-2011 [B11] is used with
the PTP timescale, the first Interval begins at 1 January 00:00:00 TAI. If CurrentTime represents the current

Time, then the Start o1 the Next Interval (StartOTNextInterval) is
StartOfNextInterval = N x Interval

where N is the smallest integer for which the relation
StartOfNextInterval > CurrentTime

would be TRUE.

46.2.3.5.2 MaxFramesPeriInterval

MaxFramesPerInterval specifies the maximum number of frames that the Talker can transmit in one
Interval.

46.2.3.5.3 MaxFrameSize

MaxFrameSize specifies maximum frame size that the Talker will transmif, excluding any overhead for
media-specific framing (e.g., preamble, IEEE 802.3 header, Priority/VIDag, CRC, interframe gap). As the
Talker or Bridge determines the amount of bandwidth to reserveon the egress Port (interface), it will
calculate the media-specific framing overhead on that Port ,and’add it to the number specified in the
MaxFrameSize element.

46.2.3.5.4 TransmissionSelection

TransmissionSelection specifies the algorithm that the Talker uses to transmit this Stream’s traffic class. This
algorithm is often referred to as the shaper for the'traffic class.

The value for this element uses Table 8-6(in 8.6.8). If no algorithm is known, the value zero (strict priority)
can be used.

The Talker’s shaping and scheduling of the Stream is considered to be on the user side of the user/network
boundary, and this specifies the/Talker’s behavior to the network. In the fully distributed model, this value
can be ignored by a Bridge;tand it is not changed during propagation through the Bridge.

46.2.3.5.5 EarliestTransmitOffset

EarliestTransmitOffset specifies the earliest offset within the Interval at which the Talker is capable of
starting trangmit of its frames. As part of the Status group, the network will return a specific
TimeAwareOffset to the Talker (within the earliest/latest range), which the Talker uses to schedule its
transmit.

EarliestTransmitOffset is specified as an integer number of nanoseconds.

The Talker’s transmit offsets include EarliestTransmitOffset, LatestTransmitOffset, and the
TimeAwareOffset returned to the Talker in the Status group. Each of the Talker’s offsets is specified at the
point when the message timestamp point of the first frame of the Stream passes the reference plane marking
the boundary between the network media and PHY. The message timestamp point is specified by

1IEEE Std 802.1AS for various media.

152
Copyright © 2018 IEEE. All rights reserved.


https://standardsiso.com/api/?name=30791d2355c68aa42074efc8a5f32263

ISO/IEC/IEEE 8802-1Q:2020/Amd.31:2021(E)

IEEE Std 802.1Qcc-2018
IEEE Standard for Local and Metropolitan Area Networks—Bridges and Bridged Networks—
Amendment 31: Stream Reservation Protocol (SRP) Enhancements and Performance Improvements

46.2.3.5.6 LatestTransmitOffset

LatestTransmitOffset specifies the latest offset within the Interval at which the Talker is capable of starting

Transmit Of 1TS Tames. AS part of the STatus group, I Nelwork will Teturn a specilfic TimeAwareO11set to the
Talker (within the earliest/latest range), which the Talker uses to schedule its transmit.

LatestTransmitOffset is specified as an integer number of nanoseconds.

46.2.3.5.7 Jitter

Jitter specifies the maximum difference in time between the Talker’s transmit offsets and the -ideal
synchronized network time (e.g., IEEE 802.1AS time). Jitter is specified as an unsigned integer nufmber of
nanoseconds.

The maximum difference means sooner or later than the ideal (e.g., transmit + 500\ns relative to
IEEE 802.1AS time results in Jitter of 500).

The ideal synchronized network time refers to time at the source (e.g., IEEE 802¢(DAS grandmaster). The
Jitter does not include inaccuracies as time is propagated from the time source*tosthe Talker because those
inaccuracies are assumed to be known by the network and time synchronization is a network technology.
The Jitter element is intended to specify inaccuracies in the Talker’s implementation. For example, if the
Talker’s IEEE 802.1AS time is = 812 ns relative to the grandmaster and\the Talker schedules using a 100 ps
timer tick driven by IEEE 802.1AS time, Jitter is 50 000 (not 50 812).

The Talker’s transmit offsets include EarliestTransmit@ffset, LatestTransmitOffset, and the
TimeAwareOffset returned to the Talker in the Status group:

46.2.3.6 UserToNetworkRequirements

The UserToNetworkRequirements group specifies user requirements for the Stream, such as latency and
redundancy.

The network (e.g., CNC) will merge\all UserToNetworkRequirements for a Stream to ensure that all
requirements are met.

The elements of the UserToNetworkRequirements group are listed in Table 46-10.

Table 46-10—UserToNetworkRequirements elements

Name Data type Reference
NumSeamlessTrees uint8 46.2.3.6.1
MaxLatency uint32 46.2.3.6.2

46.2.3.6.1 NumSeamlessTrees

NumSeamlessTrees specifies the number of trees that the network will configure to deliver seamless
redundancy for the Stream.

The value zero is interpreted as one (i.e., no seamless redundancy).

This requirement is provided from the Talker only. Listeners shall set this element to one.
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From each Talker to a single Listener, the network configures a path that relays Stream data through Bridges.
If the Talker has more than one Listener, the network configures a tree of multiple paths.

NUmScamicss I[Tees speciiics the number of maximally diSjoint trees that e Network shall Contigure 1rom
the Talker to all Listeners. Each tree is disjoint from other trees, in that the network evaluates the physical
topology to avoid sharing the same Bridge and links in each tree’s paths. This computation of disjoint trees
is maximal, in that shared Bridges and links are avoided to the maximum extent allowed by the physical
topology. For example, if a single link exists from a Bridge to a Listener and NumSeamlessTrees is three,
then all three trees will share that link to the Listener.

When NumSeamlessTrees is greater than one, the transfer of the Stream’s data frames shall use a seamless
redundancy standard, such as IEEE Std 802.1CB. When a link shared by multiple trees diverges to multiple
disjoint links, the seamless redundancy standard replicates (i.e., forwards a distinct copy of eachrdata frame
to the disjoint trees). When disjoint trees converge to a single link, the seamless redundancy” standard
eliminates the duplicate copies of each data frame. Assuming that other sources of frame ldss are mitigated
(e.g., congestion), failure of a link or Bridge in one disjoint tree does not result in franie] loss as long as at
least one remaining disjoint tree is operational.

If the Talker sets this element to one, the network may make use of redundafiey standards that are not
seamless (i.e., failure of link results in lost frames), such as MSTP and IS-IS’

If the Talker sets this element to greater than one and seamless redundancy is not possible in the current
network (no disjoint paths or no seamless redundancy standard ‘in Bridges), the Status group returns a
nonzero FailureCode (46.2.5.1).

If the UserToNetworkRequirements group is not providedwithin the Talker or Listener group, the network
shall use the default value of one for this element.

46.2.3.6.2 MaxLatency

MaxLatency specifies the maximum latency.from Talker to Listener(s) for a single frame of the Stream.
MaxLatency is specified as an integersiumber of nanoseconds.

Latency shall use the definition 6£23.118, with additional context as follows: The “known reference point in
the frame” is the message tinestamp point specified in IEEE Std 802.1AS for various media (i.e., start of the
frame). The “first point” is'in the Talker at the reference plane marking the boundary between the network
media and PHY (see~IEEE Std 802.1AS). The “second point” is in the Listener at the reference plane
marking the boundary-between the network media and PHY.

When this requirement is specified by the Talker, it must be satisfied for all Listeners.

When this requirement is specified by the Listener, it must be satisfied for this Listener only.

If the UserToNetworkRequirements group is not provided within the Talker or Listener group, the network
shall use the default value zero for this element.

The special value of zero represents usage of the initial value of Status.AccumulatedLatency as the
maximum latency requirement. This effectively locks down the initial latency that the network calculates
after successful configuration of the Stream, such that any subsequent increase in latency beyond that value
causes the Stream to fail.

The assumption for when the “first point” occurs in the Talker depends on the presence of the
TSpecTimeAware group in the Talker’s TrafficSpecification.

154
Copyright © 2018 IEEE. All rights reserved.



https://standardsiso.com/api/?name=30791d2355c68aa42074efc8a5f32263

ISO/IEC/IEEE 8802-1Q:2020/Amd.31:2021(E)

IEEE Std 802.1Qcc-2018
IEEE Standard for Local and Metropolitan Area Networks—Bridges and Bridged Networks—
Amendment 31: Stream Reservation Protocol (SRP) Enhancements and Performance Improvements

a)  When TSpecTimeAware is not present
1) The Talker is assumed to transmit at an arbitrary time (not scheduled).
b)  When TSpecTimeAware is present

Ty Thc Tifst point’ iS assuimed 1o OCCur at the start of the Interval as it the Ialker's Oiisets
(EarliestTransmitOffset and LatestTransmitOffset of 46.2.3.5) are both zero. The Talker’s
offsets are not typically zero, but use of the start of Interval for purposes of MaxLatency allows
the Listener(s) to schedule their application independently from the Talker’s offset
configuration.

2) The Listener determines MaxLatency based on its scheduling of a read function in the
application. Nevertheless, the time from frame reception (i.e., “second point”) to execution. of
the read function is in the user’s scope and therefore not included in MaxLatency.

3) MaxLatency can be set to a value greater than the Talker’s Interval in order to specify a longer
latency requirement. For example, if the Talker’s Interval is 500 ps and MaxLatencyyis-700 ps,
the Listener receives the frame no later than 200 ps into the interval that follows\the Talker’s
Interval.

46.2.3.7 InterfaceCapabilities

The InterfaceCapabilities group specifies the network capabilities of all interfaees (Ports) contained in the
EndStationlInterfaces group.

The network may provide configuration of these capabilities in the’ InterfaceConfiguration group of the
Status group.

NOTE—If an end station contains multiple interfaces with different-network capabilities, each interface should be
specified in a distinct Talker or Listener group (i.e., one interface.in EndStationInterfaces). Use of multiple interface in
EndStationInterfaces is intended for network capabilities that span-multiple interfaces (e.g., seamless redundancy).

The elements of the InterfaceCapabilities group aré€ listed in Table 46-11.

Table 46-11—InterfaceCapabilities elements

Name Data type Reference
VlanTagCapable Boolean 46.2.3.7.1
CB-StreamldenTypeList sequence of uint32 46.2.3.7.2
CB-SequenceTypeList sequence of uint32 46.2.3.7.3

46.2.3.7.1 VlanTagCapable

When. VlanTagCapable is true, the interface supports the ability to tag/untag frames using a Customer
VLAN-Tag (C-TAG of Clause 9) provided by the network.

For a Talker, the network’s tag replaces the tag specified by the DataFrameSpecification. If the
DataFrameSpecification is untagged (no IEEE802-VlanTag group), the network’s tag is inserted in the frame
as it passes through the interface.

For a Listener, the user’s tag from the DataFrameSpecification replaces the network’s tag as the frame
passes through the interface. If the DataFrameSpecification is untagged (no IEEE802-VlanTag group), the

network’s tag is removed from the frame as it passes through the interface.
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If the end station supports more than one interface (i.e., more than one entry in EndStationInterfaces),
VlanTagCapable of true means that a distinct VLAN tag can be applied to each interface. The list of VLAN
tags (one for each interface) can be provided by the network in InterfaceConfiguration.InterfaceList

(IEEE302-VIanTag choice).

When VlanTagCapable is false, the interface does not support the capability to tag/untag frames using a
Customer VLAN Tag (C-TAG of Clause 9) provided by the network.

If the InterfaceCapabilities group is not provided within the Talker or Listener group, the network shall use
the default value of false for this element.

46.2.3.7.2 CB-StreamldenTypeList

CB-StreamldenTypeList provides a list of the supported Stream Identification types as specifiechin1EEE Std
802.1CB.

Each Stream Identification type is provided as a 32-bit unsigned integer. The upper 3 octets contain the OUI/
CID, and the lowest octet contains the type number.

NOTE—If the Talker/Listener end system supports IEEE Std 802.1CB, Null Streant identification is required, and that
Stream Identification type is included in this list. If the Talker/Listener end system does not support IEEE Std 802.1CB,
this list is empty.

If the end station supports more than one interface (i.e., more thairone InterfacelD in EndStationlnterfaces),
an empty CB-StreamIdenTypeList means that the end station@s~capable of transferring the Stream on any
one of its interfaces (not all). When this is specified, thé network shall decide which interface is best
used for TSN purposes and communicate that ,decision by returning a single interface in
InterfaceConfiguration.InterfaceList. The Talker/Listenct uses this interface alone for the Stream.

If the InterfaceCapabilities group is not providédiwithin the Talker or Listener group, the network shall use
an empty list as the default value for this elenient.

46.2.3.7.3 CB-SequenceTypelist

CB-SequenceTypeList provides_alist of the supported Sequence Encode/Decode types as specified in
IEEE Std 802.1CB.

Each sequence type is provided as a 32-bit unsigned integer. The upper 3 octets contain the OUI/CID, and
the lowest octet containg the type number.

If the InterfaceCapabilities group is not provided within the Talker or Listener group, the network shall use
an empty list as’the default value for this element.

46.24 Listener
The Listener group specifies the following:

— Listener’s requirements from the network
— TSN capabilities of the Listener’s interface(s)

In the fully distributed model and the centralized network/distributed user model, this group originates from

the-Listener’s-end-station—Jtn-the-fulbrcentralized-modelthis-aroup-oriainates-from-the-CLIC
tHe-=Stehe—S-ehaStaHo— e Hinry-ceRtraZeainoaes FOHH HE tes—+H S T

Uy P -t
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The Listener group contains the following groups:

—  StreamlID (46.2.3.1)

— EndSTationintertaces (46.2.3.3)
— UserToNetworkRequirements (46.2.3.6)
— InterfaceCapabilities (46.2.3.7)

For the join operation, the UserToNetworkRequirements and InterfaceCapabilities groups may be included
within the Listener group. If a group is omitted, the network uses the default values specified for elements of
that group.

For the join and leave operation, the StreamID group shall be included in the TSN user/network protacel in
a location associated with the Stream (e.g., Listener group).

For the join and leave operation, EndStationInterfaces shall be included within the Listener group for the
fully centralized model (46.1.3.3). For the join and leave operation, EndStationInterfaces should be included
within the Listener group for the fully distributed model (46.1.3.1) or centralized netwvork/distributed user
model (46.1.3.2).

46.2.5 Status

The Status group provides the status of a Stream’s configuration from'the network to each user (Talker or
Listener).

In the fully distributed model and the centralized network/distributed user model, this group is delivered to
each Talker end station and Listener end station of the Stream. In the fully centralized mode, this group is
delivered to the CUC.

The Status group contains the following groups:

—  StreamID (46.2.3.1)

— StatusInfo (46.2.5.1)

— AccumulatedLatency (46.2.5.2)
— InterfaceConfiguration (46.25.3)
— FailedInterfaces (46.2.5.4)

The AccumulatedLatency-and InterfaceConfiguration groups are distinct for each Talker or Listener, and
therefore Status is distinct.

The protocol for\TSN configuration shall specify that one Status group is received in response to the
transmit of a Talker group or Listener group. This provides at least one response to each join or leave
request.

StreamID (46.2.3.1) identifies the Stream for which status is provided.

StatusInfo (46.2.5.1) provides the status of the Stream’s configuration in the network.

For the join and leave operation, the StreamID and StatusInfo groups shall be included in the TSN user/
network protocol in a location associated with the Stream (e.g., Status group).

For the join operation, the AccumulatedLatency group shall be included within the Status group that is sent

to a Listener. For the join operation, the AccumulatedLatency group may be included within the Status
group that is sent to a Talker.
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For the join operation, the InterfaceConfiguration group may be included within the Status group.
InterfaceConfiguration provides configuration of the interfaces in a specific end station.

IT a group 1S omitted, the network uses the deTault values Speciiicd 10r €lements o1 that group.

When a failure occurs in network configuration, FailedInterfaces identifies one or more interfaces (Ports) on
which the failure occurred. If the FailureCode of the StatusInfo group (46.2.5.1) is zero, the FailedInterfaces
group shall not be included within the Status group. If the FailureCode is nonzero, the FailedInterfaces
group may be included within the Status group

When a Talker and at least one Listener have joined the stream and network resources are configured for\the
Stream (success or failure), the network shall transmit Status to the Talker and Listener(s). After the)initial
Status, upon any change in the status of the network configuration (e.g., new Listeners,¢hange in
FailureCode), the network shall transmit Status to the Talker and Listener(s). When the Streamrdoes not have
a Talker or a Listener, the network configuration is removed, and the network shall transmit'a_final Status to
the remaining Talker and/or Listener(s). Beyond these requirements, additional transmit of Status is
specified by the protocol that carries the Status group.

46.2.5.1 Statusinfo
The StatusInfo group provides information regarding the status of a Stream®s“configuration in the network.

The elements of the StatusInfo group are listed in Table 46-12.

Table 46-12—Statusinfo'élements

Name Data type Reference
TalkerStatus enumeration 46.2.5.1.1
ListenerStatus enumeration 46.2.5.1.2
FailureCode uint8 46.2.5.1.3

46.2.5.1.1 TalkerStatus
TalkerStatus provides the'status of the network configuration for the Stream’s Talker.

TalkerStatus usesithe enumeration specified in Table 46-13.

Table 46-13—TalkerStatus enumeration

Name Value Description
None 0 No Talker detected.
Ready 1 Talker ready (configured).
Failed 2 Talker failed.
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46.2.5.1.2 ListenerStatus

ListenerStatus provides the status of the network configuration for the Stream’s Listener(s). If there is more

than on¢ Listener 10r the Stream, Listencerstatus provides the status oI all Listencrs.

ListenerStatus uses the enumeration specified in Table 46-14.

Table 46-14—ListenerStatus enumeration

Name Value Description
None 0 No Listener detected.
Ready 1 All Listeners ready (configured).
PartialFailed 2 One or more Listeners ready, and one or more Listeners
failed. If Talker is ready, Stream can be used.
Failed 3 All Listeners failed.

46.2.5.1.3 FailureCode
If the Stream encounters a failure (TalkerStatus is Failed, or ListénerStatus is Failed, or ListenerStatus is
PartialFailed), FailureCode provides a nonzero code that specifies the problem. If the Stream is configured

without a failure, FailureCode is zero.

Table 46-15 specifies the nonzero values for FailureCode.

Table 46-15-—TSN Failure Codes

F(z;i;g:e Description of cause
1 Insufficient bandwidth
2 Insufficient Bridge resources
3 Insufficient bandwidth for traffic class
4 StreamID in use by another Talker
S5 Stream destination_address already in use
6 Stream preempted by higher rank
7 Reported latency has changed
8 Egress Port is not AVB capable ?
9 Use a different destination_address (i.e., MAC DA hash table full)
10 Out of MSRP resources
11 Out of MMRP resources
12 Cannot store destination address (i.e., Bridge is out of MAC DA resources)
13 Requested priority is not an SR Class (3.259) priority
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Table 46-15—TSN Failure Codes (continued)

Failure B A ¢
Code b
14 MaxFrameSize [item a) in 35.2.2.8.4] is too large for media

15 msrpMaxFanInPorts [item f) in 35.2.1.4] limit has been reached

16 Changes in FirstValue, other than AccumulatedLatency, for a registered StreamID

17 VLAN is blocked or filtered on this egress Port b

18 VLAN tagging is disabled on this egress Port (untagged set)

19 SR class priority mismatch

20 Enhanced feature cannot be propagated to original Port

21 MaxLatency exceeded

22 Nearest Bridge cannot provide network identification for stream transformation
23 Stream transformation not supported

24 Stream identification type not supported for stream transformation

25 Enhanced feature cannot be supported without a CNE

2 A device could choose to use the asCapable variable from 10.2.4.1 of IEEE Std 802.1AS-2011 [B11]
to help determine if its neighboring device is AVB capablesIf the asCapable variable is FALSE for a
particular Port, then the neighboring device is not a time-aware system and therefore not AVB capable.
® This Failure Code is never declared in a Talker Failed message since Talker attributes are not
propagated on egress Ports that have the associated"VEAN blocked in the VLAN spanning tree (7.3) or
filtered in VLAN Registration Entries (8.8). The'Bridge can still be queried by other means to learn why
the Talker attribute was not declared.

46.2.5.2 AccumulatedLatency

The AccumulatedLatency group provides the worst-case latency that a single frame of the Stream can
encounter along its current path(s).

The elements of the AccumulatedLatency group are listed in Table 46-16.

Table 46-16—AccumulatedLatency elements

Name Data type Reference

AccumulatedLatency uint32 46.2.5.2.1

46.2.5.2.1 AccumulatedLatency

The AccumulatedLatency element provides the worst-case maximum latency that a single frame of the
Stream can encounter along its current path(s).

AccumulatedLatency 1S distinct 10r €ach Ialker or Listener of the Stream.
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When provided to a Listener, AccumulatedLatency is the worst-case maximum latency for that Listener
only.

When provided o @ Talker, AccumulatedLatency 1S the WOrST-Case Maximuin [atency 10T all LISTeners (Worst
path).

AccumulatedLatency is specified as an integer number of nanoseconds.

AccumulatedLatency uses the same definition for latency as UserToNetworkRequirements.MaxLatency
(46.2.3.6).

For a successful StatusInfo (46.2.5.1), the network returns a value less than or equal to
UserToNetworkRequirements.MaxLatency.

If the TSpecTimeAware group is present in the TrafficSpecification group (46.2.3.5) of the TalKer, the value
is expressed as nanoseconds after the start of the Talker’s Interval.

If the TSpecTimeAware group is not present in the TrafficSpecification group ofithe Talker, the value is
expressed as nanoseconds after the Talker’s transmit of any frame in the Streamjat-any arbitrary time.

If UserToNetworkRequirements.NumSeamlessTrees is one, Accumulatedlatency shall provide the worst-
case maximum latency for the current path from Talker to each Listener/ If the path is changed (e.g., by a
spanning tree protocol), AccumulatedLatency changes accordingly.

If UserToNetworkRequirements.NumSeamlessTrees is greatér than one, AccumulatedLatency shall provide
the worst-case maximum latency for all paths in use from the\Talker to each Listener.

46.2.5.3 InterfaceConfiguration

The InterfaceConfiguration group provides.configuration of interfaces in the Talker/Listener. This
configuration assists the network in meeting the Stream’s requirements. The InterfaceConfiguration meets
the capabilities of the interface as providediin the InterfaceCapabilities group.

The InterfaceConfiguration group-i§/distinct for each Talker or Listener of the Stream.

A distinct configuration is proyvided for each interface in the Talker/Listener (even if multiple interfaces use
the same configuration).-Bach interface configuration consists of a single InterfacelD (46.2.3.3) group,
followed by a list of gonfiguration values for that interface.

The values in \InterfaceID shall match one of the InterfaceID entries in the Talker/Listener
EndStationInferfaces group.

The list off ¢onfiguration values uses zero or more of the following groups:

<2 [EEE802-MacAddresses (46.2.5.3.1)
— 1EEE802-VlanTag (46.2.5.3.2)

— IPv4-tuple (46.2.5.3.3)

— IPv6-tuple (46.2.5.3.4)

— TimeAwareOffset (46.2.5.3.5)

If the InterfaceConfiguration group is not provided within the Status group, the network shall assume zero

configuration values as the default (no interface configuration).
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46.2.5.3.1 IEEE802-MacAddresses

The IEEE802-MacAddresses group provides the source and destination MAC addresses that apply to the

TICTWOTK sldc Ol the usel/Network boundary.
NOTE 1—On the user side, the MAC addresses are in DataFrameSpecification.IEEE802-MacAddresses.

NOTE 2—The source MAC address of the network is typically the same as the user. The destination MAC address can
be different. For example, the user can use an individual address, but the network can use a group (multicast) address.

This group uses the specifications from DataFrameSpecification. IEEE802-MacAddresses (46.2.3.4.1).
This configuration value is not provided unless IEEE Std 802.1CB is supported and a value for Active

Destination MAC and VLAN Stream identification is provided in CB-StreamldenTypeList of
InterfaceCapabilities.

46.2.5.3.2 IEEE802-VlanTag

The IEEE802-VlanTag group provides the Customer VLAN Tag (C-TAG of Clause 9) that applies to the
network side of the user/network boundary.

NOTE—On the user side, the VLAN tag is in DataFrameSpecification.IEEE802-VlanTag (including untagged if that
field is not provided).

This group uses the specifications from DataFrameSpecification, JEEE802-VlanTag (46.2.3.4.2).

If the user provides a VLAN ID in the IEEE802-VlanTag)of DataFrameSpecification, the Stream’s data
frames are assumed to be limited to the active topolog§for that VLAN ID. Therefore, if the network uses a
different VLAN ID in this configuration value, the-nietwork shall ensure that the replacement VLAN ID is
limited to the equivalent active topology.

This configuration value is not provided unless VlanTagCapable of InterfaceCapabilities is true.

46.2.5.3.3 IPv4-tuple

The IPv4-tuple group provides.the IPv4 identification that applies to the network side of the user/network
boundary.

This group uses the specifications from DataFrameSpecification.IPv4-tuple (46.2.3.4.3).

This configurationvvalue is not provided unless IEEE Std 802.1CB is supported and a value for IP Stream
identification.is)provided in CB-StreamIdenTypeList of InterfaceCapabilities.

46.2.,5:3.4 IPv6-tuple

Tlhie IPvo-tuple group provides the IPv6 identification that applies to the network side of the user/network
boundary.

This group uses the specifications from DataFrameSpecification.IPv6-tuple (46.2.3.4.4).

This configuration value is not provided unless IEEE Std 802.1CB is supported and a value for IP Stream
identification is provided in CB-StreamldenTypeList of InterfaceCapabilities.
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46.2.5.3.5 TimeAwareOffset

If the TSpecTimeAware group is present in the TrafficSpecification group (46.2.3.5) of the Talker, this

conliguration value shall b€ provided Dy the n€twork to the lalker.

If the TSpecTimeAware group is not present in the TrafficSpecification group (46.2.3.5) of the Talker, this
configuration value shall not be provided by the network.

This configuration value shall not be provided to Listeners as it is not applicable.

TimeAwareOffset specifies the offset that the Talker shall use for transmit. The network returns a ~value
between EarliestTransmitOffset and LatestTransmitOffset of the Talker’s TrafficSpecification. The Value is
expressed as nanoseconds after the start of the Talker’s Interval. The data type is uint32.

46.2.5.4 FailediInterfaces

When a failure occurs in network configuration (i.e., nonzero FailureCode dn>-Statusinfo group),
FailedInterfaces provides a list of one or more physical interfaces (distinct points of-attachment) in the failed
end station or Bridge. Each identifier is sufficient to locate the interfaces in the phiysical topology.

The FailedInterfaces group is optional.

FailedInterfaces consists of a sequence of zero or more entries, €ach entry using the InterfacelD group
specified in 46.2.3.3.

46.3 YANG data module definitions for TSN user/network configuration

In order to support the use of YANG-based protocols for the fully centralized model (46.1.3.3), 46.3.1
specifies a YANG module.

If a YANG-based protocol is specified-by another standard for the TSN user/network configuration
information (46.2), that specification shall'use the YANG module specified in 46.3.1 [see item d) in 5.29].

The YANG module of 46.3.1 provides YANG text for each group of elements in 46.2. Each element is
specified using a YANG leatf)Each group is specified as a YANG typedef or grouping. The YANG
module for user/network configuration imports the YANG module of 46.3.1 and uses the typedef and
grouping nodes in order.to specify the schema tree used for communication between CUC and CNC.

YANG identifiers use a naming convention of hyphens between lowercase names (e.g., “mac-address”).
Identifiers for-elements and groups in 46.2 use a naming convention of camel case (e.g., “MacAddress”).
The specifications for an identifier in 46.3.1 shall be interpreted as applying to the corresponding identifier
in 46.2 regardless of differences in naming convention (e.g., requirements for “MacAddress” in 46.2 apply
to “macraddress” in 46.3.1).

In)the YANG module definitions of 46.3.1, if any discrepancy between the “description” text and the
corresponding specifications in 46.2 occurs, the specifications in 46.2 take precedence.

46.3.1 Definition for the ieee802-dot1q-tsn-types YANG module

module ieee802-dotlg-tsn-types {

namespace "urn:ieee:std:802.1Q:yang:ieee802-dotlg-tsn-types";
prefix "dotlg-tsn-types";
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import ietf-inet-types { prefix "inet"; }

organizatcion
"Institute of Electrical and Electronics Engineers";

contact
"WG-URL: http://ieee802.0rg/1/
WG-EMail: stds-802-1Q@ieee.org

Contact: IEEE 802.1 Working Group Chair
Postal: C/0 IEEE 802.1 Working Group
IEEE Standards Association
445 Hoes Lane
Piscataway
NJ 08854
USA

E-mail: stds-802-1@ieee.org";

description

"Common typedefs and groupings for TSN user/mnetwork configuration
in IEEE Std 802.10Q0.";

revision 2018-02-15 {
description
"Initial revision specified in<6.3 of IEEE Std 802.1Qcc-2018,
Amendment: Stream ReservationNProtocol (SRP) Enhancements
and Performance ImprovementsW";
reference
"46.3 of IEEE Std 802.1Qcc-2018";

typedef stream-id-typ&d

type string {

pattern '[0-9a~fA-F]1{2} (-[0-%9a-fA-F]1{2}){5}:[0-%9a-fA-F]{2}-[0-%a-
fA-F1{2}";

}

description
"Thig \typedef specifies a Stream ID, a unique identifier
of (thé Stream's configuration, used by protocols in the
network to associate the user's Stream with TSN resources.

The Stream ID is a string that represents two fields:
MAC Address:
A 48-bit IEEE 802 MAC address associated with

the Talker sourcing the Stream to the bridged network.
The entire range of MAC addresses are acceptable.

NOTE 1—The MAC address component of the StreamID can,
but does not necessarily, have the same value as the
source_address parameter of any frame in the actual
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data Stream. For example, the Stream ID can be assigned
by a TSN CUC (see 46.1.3.3 of IEEE Std 802.1Qcc-2018),
using a pool of MAC addresses that the TSN CUC maintains.

NOTE 2—If the MAC addresses used to construct
Stream IDs are not unique within the network, duplicate
Stream IDs can be generated, with unpredictable results.

Unique ID:

A 16-bit unique ID that is used to distinguish
between multiple Streams within the station
identified by MAC Address.

The string specifies eight octets, with

each octet represented as two hexadecimal
characters. The first six octets specify

the MAC Address, using the canonical format of
IEEE Std 802, with a dash separating each octeg®
The last two octets specify the Unique ID,

with the high-order octet, a dash, and then\tHhHe
low-order octet. The MAC Address and Unigue/ID
are separated by colon.

stream-id-type is intended for use, by/other modules
as the type for a key to a list of\\Stream
configurations (using group-tal¥ker and group-listener)
and a list of Stream status JAusing group-status-stream
and group-status-talker-listéner).";

reference
"46.2.3.1 of IEEE Std 862:1Qcc-2018";

grouping group-interfdce-id {
description
"This YANG groéuping specifies the identification of
a distinct point of attachment (interface) in a station
(end stagion or Bridge).";
reference
"46.2.8.3 of IEEE Std 802.1Qcc-2018";
leaf (mac-address {
type string {
pattern '[0-9a-fA-F]{2} (-[0-9a-fA-F]1{2}){5}"';
}
description
"mac-address 1s the EUI-48 MAC address (IEEE Std 802)
of the interface in the station (end station or Bridge).
This MAC address uniquely identifies the station within
the local network.

mac-address shall be included in an instance of

a container using group-interface-id.

NOTE—This MAC address can be discovered in the
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IEEE8021-FQTSS-MIB DEFINITIONS ::= BEGIN

-- =============================================================
-- MIB for support of the Forwarding & Queuing Enhancements
-- for Time Sensitive Streams (FQTSS) in IEEE 802.1Q Bridges.
-- =============================================================

IMPORTS
    MODULE-IDENTITY,
    OBJECT-TYPE,
    Unsigned32
        FROM SNMPv2-SMI
    TEXTUAL-CONVENTION,
    TruthValue,
    RowStatus
        FROM SNMPv2-TC
    MODULE-COMPLIANCE,
    OBJECT-GROUP
        FROM SNMPv2-CONF
    ieee802dot1mibs,
    IEEE8021PriorityValue
        FROM IEEE8021-TC-MIB
    ieee8021BridgeBaseComponentId,
    ieee8021BridgeBaseEntry,
    ieee8021BridgeBasePort,
    ieee8021BridgeBasePortEntry
        FROM IEEE8021-BRIDGE-MIB
    BridgeId
        FROM BRIDGE-MIB
    ;

ieee8021FqtssMib MODULE-IDENTITY
    LAST-UPDATED "201810040000Z" -- October 4, 2018
    ORGANIZATION "IEEE 802.1 Working Group"
    CONTACT-INFO
        "  WG-URL: http://ieee802.org/1/
         WG-EMail: STDS-802-1-L@IEEE.ORG

          Contact: IEEE 802.1 Working Group Chair
           Postal: C/O IEEE 802.1 Working Group
                   IEEE Standards Association
                   445 Hoes Lane
                   Piscataway
                   NJ 08854
                   USA
           E-mail: STDS-802-1-L@IEEE.ORG"
    DESCRIPTION
        "The Bridge MIB module for managing devices that support
        the Forwarding and Queuing Enhancements
        for Time Sensitive Streams.

        Unless otherwise indicated, the references in this MIB
        module are to IEEE Std 802.1Q.

        Copyright (C) IEEE (2018).
        This version of this MIB module is part of IEEE Std 802.1Q;
        see the draft itself for full legal notices."

    REVISION "201810040000Z" -- October 4, 2018
    DESCRIPTION
            "Published as part of IEEE 802.1Qcc-2018.
			Added managed objects for Stream Reservation
			Protocol (SRP) Enhancements and Performance
			Improvements"

    REVISION "201806280000Z" -- June 28, 2018
    DESCRIPTION
            "Published as part of IEEE Std 802.1Q 2017.
            Cross references corrected and updated. "
            
    REVISION "201512020000Z" -- December 2, 2015
    DESCRIPTION
            "Published as part of IEEE Std 802.1Q 2014 Cor-1.
            ETS code point added to the textual convention
            IEEE8021FqtssTxSelectionAlgorithmIDValue "

    REVISION "201412150000Z" -- December 15, 2014
    DESCRIPTION
            "Published as part of IEEE Std 802.1Q 2014 revision.
            Cross references updated and corrected."

    REVISION     "201102270000Z" -- February 27, 2011
    DESCRIPTION
         "Minor edits to contact information etc. as part of
          2011 revision of IEEE Std 802.1Q."

    REVISION     "200910010000Z" -- October 1, 2009
    DESCRIPTION
         "Initial revision, included in IEEE 802.1Qav."
    ::= { ieee802dot1mibs 16 }

-- =============================================================
-- Textual Conventions
-- =============================================================

IEEE8021FqtssTrafficClassValue ::= TEXTUAL-CONVENTION
    DISPLAY-HINT "d"
    STATUS      current
    DESCRIPTION
        "An 802.1 FQTSS traffic class value.
        This is the numerical value associated with a traffic
        class in a Bridge. Larger values are associated with
        higher priority traffic classes."
    REFERENCE   "12.20.1"
    SYNTAX      Unsigned32 (0..7)

IEEE8021FqtssDeltaBandwidthValue ::= TEXTUAL-CONVENTION
    DISPLAY-HINT "d"
    STATUS      current
    DESCRIPTION
        "An 802.1 FQTSS delta bandwidth percentage,
        represented as a fixed point number scaled by
        1,000,000."
    REFERENCE   "12.20.1, 34.4"
    SYNTAX      Unsigned32 (0..100000000)

IEEE8021FqtssTxSelectionAlgorithmIDValue ::= TEXTUAL-CONVENTION
    DISPLAY-HINT "d"
    STATUS      current
    DESCRIPTION
        "An 802.1 transmission selection algorithm identifier
         value. This is an integer, with the following
         interpretation placed on the value:

         0: Strict priority algorithm,
         1: Credit-based shaper algorithm,
         2: Enhanced Transmission Selection algorithm,
         3-255: Reserved for future standardization,
         256-4294967295: Vendor-specific transmission selection
                         algorithm identifiers, consisting of a
                         four-octet integer, where the most
                         significant 3 octets hold an OUI or CID value,
                         and the least significant octet holds
                         an integer value in the range 0-255
                         assigned by the owner of the OUI or CID."
    REFERENCE   "8.6.8, 12.20.2"
    SYNTAX  Unsigned32

-- =============================================================
-- subtrees in the FQTSS MIB
-- =============================================================

ieee8021FqtssNotifications
    OBJECT IDENTIFIER ::= { ieee8021FqtssMib 0 }

ieee8021FqtssObjects
    OBJECT IDENTIFIER ::= { ieee8021FqtssMib 1 }

ieee8021FqtssConformance
    OBJECT IDENTIFIER ::= { ieee8021FqtssMib 2 }

ieee8021FqtssBap
    OBJECT IDENTIFIER ::= { ieee8021FqtssObjects 1 }

ieee8021FqtssMappings
    OBJECT IDENTIFIER ::= { ieee8021FqtssObjects 2 }

ieee8021FqtssBapX
    OBJECT IDENTIFIER ::= { ieee8021FqtssObjects 3 }

-- =============================================================
-- The ieee8021FqtssBap subtree
-- This subtree defines the objects necessary for the management
-- of bandwidth allocation for queues that support FQTSS.
-- =============================================================

-- =============================================================
-- the ieee8021FqtssBapTable
-- =============================================================

ieee8021FqtssBapTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021FqtssBapEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table containing a set of bandwidth availability
        parameters for each traffic class that supports the
        credit-based shaper algorithm.
        All writable objects in this table must be
        persistent over power up restart/reboot."
    REFERENCE   "12.20.1"
    ::= { ieee8021FqtssBap 1 }

ieee8021FqtssBapEntry OBJECT-TYPE
    SYNTAX      Ieee8021FqtssBapEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A list of objects containing bandwidth allocation
        information for each traffic class that supports the
        credit-based shaper algorithm. Rows in the table are
        automatically created and deleted as a result of the
        operation of the algorithm described in 34.5. "
    INDEX  { ieee8021BridgeBaseComponentId,
             ieee8021BridgeBasePort,
             ieee8021FqtssBAPTrafficClass  }
    ::= { ieee8021FqtssBapTable 1 }

Ieee8021FqtssBapEntry ::=
    SEQUENCE {
        ieee8021FqtssBAPTrafficClass
            IEEE8021FqtssTrafficClassValue,
        ieee8021FqtssDeltaBandwidth
            IEEE8021FqtssDeltaBandwidthValue,
        ieee8021FqtssOperIdleSlopeMs
            Unsigned32,
        ieee8021FqtssOperIdleSlopeLs
            Unsigned32,
        ieee8021FqtssAdminIdleSlopeMs
            Unsigned32,
        ieee8021FqtssAdminIdleSlopeLs
            Unsigned32,
        ieee8021FqtssBapRowStatus
            RowStatus
        }

ieee8021FqtssBAPTrafficClass OBJECT-TYPE
    SYNTAX      IEEE8021FqtssTrafficClassValue
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "The traffic class number associated with the row of
        the table.

        A row in this table is created for each traffic class
        that supports the credit-based shaper algorithm. The
        recommended mappings of priorities to traffic classes
        for support of the credit-based shaper algorithm are
        described in 34.5."
    REFERENCE   "12.20.2, 34.3, 34.5"
    ::= { ieee8021FqtssBapEntry 1 }


ieee8021FqtssDeltaBandwidth OBJECT-TYPE
    SYNTAX      IEEE8021FqtssDeltaBandwidthValue
    UNITS       "percent"
    MAX-ACCESS  read-write
    STATUS      current
    DESCRIPTION
        "The value of the deltaBandwidth parameter
        for the traffic class.
        This value is represented as a fixed point number
        scaled by a factor of 1,000,000; i.e., 100,000,000
        (the maximum value) represents 100%.

        The default value of the deltaBandwidth parameter
        for the highest numbered traffic class that supports
        the credit-based shaper algorithm is 75%; for all
        lower numbered traffic classes that support the
        credit-based shaper algorithm the default value is 0%.

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "12.20.1, 34.3"
    ::= { ieee8021FqtssBapEntry 2}

ieee8021FqtssOperIdleSlopeMs OBJECT-TYPE
    SYNTAX      Unsigned32
    UNITS       "bits per second"
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The most significant 32 bits of the bandwidth,
        in bits per second, that is currently allocated to the
        traffic class (idleSlope(N)). This object MUST be read
        at the same time as ieee8021FqtssOperIdleSlopeLs,
        which represents the LS 32 bits of the value, in order
        for the read operation to succeed.

        If SRP is supported and in operation, then the reserved
        bandwidth is determined by the operation of SRP; otherwise,
        the value of ieee8021FqtssOperIdleSlopeMs is equal to
        the value of ieee8021FqtssAdminIdleSlopeMs.

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "12.20.1, 34.3"
    ::= { ieee8021FqtssBapEntry 3 }

ieee8021FqtssOperIdleSlopeLs OBJECT-TYPE
    SYNTAX      Unsigned32
    UNITS       "bits per second"
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The least significant 32 bits of the bandwidth,
        in bits per second, that is currently allocated to the
        traffic class (idleSlope(N)). This object MUST be read
        at the same time as ieee8021FqtssOperIdleSlopeMs,
        which represents the LS 32 bits of the value, in order
        for the read operation to succeed.

        If SRP is supported and in operation, then the reserved
        bandwidth is determined by the operation of SRP; otherwise,
        the value of ieee8021FqtssOperIdleSlopeLs is equal to
        the value of ieee8021FqtssAdminIdleSlopeMs.

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "12.20.1, 34.3"
    ::= { ieee8021FqtssBapEntry 4 }

ieee8021FqtssAdminIdleSlopeMs OBJECT-TYPE
    SYNTAX      Unsigned32
    UNITS       "bits per second"
    MAX-ACCESS  read-write
    STATUS      current
    DESCRIPTION
        "The most significant 32 bits of the bandwidth,
        in bits per second, that the manager desires to allocate
        to the traffic class as  idleSlope(N). This object MUST be
        read or written at the same time as
        ieee8021FqtssAdminIdleSlopeLs,
        which represents the LS 32 bits of the value, in order
        for the read or write operation to succeed.

        If SRP is supported and in operation, then the reserved
        bandwidth is determined by the operation of SRP, and any
        changes to the value of this object have no effect on the
        operational value of idleSlope(N).

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "12.20.1, 34.3"
    DEFVAL { 0 }
    ::= { ieee8021FqtssBapEntry 5 }

ieee8021FqtssAdminIdleSlopeLs OBJECT-TYPE
    SYNTAX      Unsigned32
    UNITS       "bits per second"
    MAX-ACCESS  read-write
    STATUS      current
    DESCRIPTION
        "The least significant 32 bits of the bandwidth,
        in bits per second, that the manager desires to allocate
        to the traffic class as  idleSlope(N). This object MUST be
        read or written at the same time as
        ieee8021FqtssAdminIdleSlopeMs,
        which represents the LS 32 bits of the value, in order
        for the read or write operation to succeed.

        If SRP is supported and in operation, then the reserved
        bandwidth is determined by the operation of SRP, and any
        changes to the value of this object have no effect on the
        operational value of idleSlope(N).

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "12.20.1, 34.3"
    DEFVAL { 0 }
    ::= { ieee8021FqtssBapEntry 6 }

ieee8021FqtssBapRowStatus OBJECT-TYPE
    SYNTAX RowStatus
    MAX-ACCESS read-create
    STATUS current
    DESCRIPTION
        "Indicates the status of an entry (row) in this table, and is
        used to create/delete entries.

        The corresponding instances of the following objects
        must be set before this object can be made active(1):
           ieee8021FqtssBAPTrafficClass
           ieee8021FqtssDeltaBandwidth
           ieee8021FqtssOperIdleSlopeMs
           ieee8021FqtssOperIdleSlopeLs
           ieee8021FqtssAdminIdleSlopeMs
           ieee8021FqtssAdminIdleSlopeLs

        The corresponding instances of the following objects
        may not be changed while this object is active(1):
           ieee8021FqtssBAPTrafficClass"
::= { ieee8021FqtssBapEntry 7 }

-- =============================================================
-- The ieee8021FqtssMappings subtree
-- This subtree defines the objects necessary for the assignment
-- of transmission selection algorithms to traffic classes,
-- and definition of regeneration table override values.
-- =============================================================

-- =============================================================
-- the ieee8021FqtssTxSelectionAlgorithmTable
-- =============================================================

ieee8021FqtssTxSelectionAlgorithmTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021FqtssTxSelectionAlgorithmEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table containing the assignment of transmission
        selection algorithms to traffic classes for the Port.
        This table provides management of the Transmission
        Selection Algorithm Table defined in 8.6.8.

        For a given Port, a row in the table exists for each
        traffic class that is supported by the Port.

        The default assignments of transmission selection
        algorithms to traffic classes in the table are made
        on instantiation of the table, in accordance
        with the defaults defined in 8.6.8 and 34.5.

        All writable objects in this table must be
        persistent over power up restart/reboot."
    REFERENCE   "8.6.8, 12.20.2, 34.5"
    ::= { ieee8021FqtssMappings 1 }

ieee8021FqtssTxSelectionAlgorithmEntry OBJECT-TYPE
    SYNTAX      Ieee8021FqtssTxSelectionAlgorithmEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A list of objects that contain the mapping of a
        traffic class value to a transmission selection algorithm
        value."
    INDEX  { ieee8021BridgeBaseComponentId,
             ieee8021BridgeBasePort,
             ieee8021FqtssTrafficClass  }
    ::= { ieee8021FqtssTxSelectionAlgorithmTable 1 }

Ieee8021FqtssTxSelectionAlgorithmEntry ::=
    SEQUENCE {
        ieee8021FqtssTrafficClass
            IEEE8021FqtssTrafficClassValue,
        ieee8021FqtssTxSelectionAlgorithmID
            IEEE8021FqtssTxSelectionAlgorithmIDValue
        }

ieee8021FqtssTrafficClass OBJECT-TYPE
    SYNTAX      IEEE8021FqtssTrafficClassValue
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "The traffic class to which the transmission selection
         algorithm is assigned.

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "8.6.8, 12.20.2, 34.5"
    ::= { ieee8021FqtssTxSelectionAlgorithmEntry 1 }

ieee8021FqtssTxSelectionAlgorithmID OBJECT-TYPE
    SYNTAX      IEEE8021FqtssTxSelectionAlgorithmIDValue
    MAX-ACCESS  read-write
    STATUS      current
    DESCRIPTION
        "The identifier of the transmission selection algorithm
        assigned to the traffic class.

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "8.6.8, 12.20.2, 34.5"
    ::= { ieee8021FqtssTxSelectionAlgorithmEntry 2 }

-- =============================================================
-- the ieee8021FqtssSrpRegenOverrideTable
-- =============================================================

ieee8021FqtssSrpRegenOverrideTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021FqtssSrpRegenOverrideEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table containing the set of priority regeneration
        table override values for the Port.

        The recommended default values of priorities
        associated with SR classes, and the corresponding
        override values, are defined in 6.9.4.

        All writable objects in this table must be
        persistent over power up restart/reboot."
    REFERENCE   "35.1.4, 6.9.4, 12.20.3"
    ::= { ieee8021FqtssMappings 2 }

ieee8021FqtssSrpRegenOverrideEntry OBJECT-TYPE
    SYNTAX      Ieee8021FqtssSrpRegenOverrideEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A list of objects that contain the mapping of a
        priority value to a priority regeneration override
        value, and a boundary port indication.
        Rows in the table exist for all priorities that are
        associated with SR classes."
    INDEX  { ieee8021BridgeBaseComponentId,
             ieee8021BridgeBasePort,
             ieee8021FqtssSrClassPriority  }
    ::= { ieee8021FqtssSrpRegenOverrideTable 1 }

Ieee8021FqtssSrpRegenOverrideEntry ::=
    SEQUENCE {
        ieee8021FqtssSrClassPriority
            IEEE8021PriorityValue,
        ieee8021FqtssPriorityRegenOverride
            IEEE8021PriorityValue,
        ieee8021FqtssSrpBoundaryPort
            TruthValue
        }

ieee8021FqtssSrClassPriority OBJECT-TYPE
    SYNTAX      IEEE8021PriorityValue
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "The priority value that is overridden at the
        SRP domain boundary. "
    REFERENCE   "35.1.4, 6.9.4, 12.20.3"
    ::= { ieee8021FqtssSrpRegenOverrideEntry 1 }

ieee8021FqtssPriorityRegenOverride OBJECT-TYPE
    SYNTAX      IEEE8021PriorityValue
    MAX-ACCESS  read-write
    STATUS      current
    DESCRIPTION
        "The priority value that is used to override the
         priority regeneration table entry at the SRP
         domain boundary.

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "35.1.4, 6.9.4, 12.20.3"
    ::= { ieee8021FqtssSrpRegenOverrideEntry 2 }

ieee8021FqtssSrpBoundaryPort OBJECT-TYPE
    SYNTAX      TruthValue
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The value of the SRPdomainBoundaryPort parameter
        (35.1.4) for the priority. "
    REFERENCE   "35.1.4, 6.9.4, 12.20.3"
    ::= { ieee8021FqtssSrpRegenOverrideEntry 3 }

    -- =============================================================
    -- the ieee8021FqtssSRClassToPriorityTable
    -- =============================================================

    ieee8021FqtssSRClassToPriorityTable OBJECT-TYPE
        SYNTAX      SEQUENCE OF Ieee8021FqtssSRClassToPriorityEntry
        MAX-ACCESS  not-accessible
        STATUS      current
        DESCRIPTION
            "A table containing the mapping of the SR Class to
            the associated priority.

            The default values for the entries of this table are
            specified in 34.5"
        REFERENCE   "12.40.4, 35.2.2.9.2, 6.9.3"
        ::= { ieee8021FqtssMappings 3 }

    ieee8021FqtssSRClassToPriorityEntry OBJECT-TYPE
        SYNTAX      Ieee8021FqtssSRClassToPriorityEntry
        MAX-ACCESS  not-accessible
        STATUS      current
        DESCRIPTION
            "This attribute holds the Data Frame Priority
            (35.2.2.8.5(a)) value that will be used for streams
            that belong to the associated SR class."
        INDEX  { ieee8021BridgeBaseComponentId,
                 ieee8021BridgeBasePort,
                 ieee8021FqtssSrClassPriority }
        ::= { ieee8021FqtssSRClassToPriorityTable 1 }

    Ieee8021FqtssSRClassToPriorityEntry ::=
        SEQUENCE {
            ieee8021FqtssSRClassToPrioritySrClassID
                IEEE8021FqtssTrafficClassValue,
            ieee8021FqtssSRClassToPriorityRowStatus
                RowStatus
            }

            ieee8021FqtssSRClassToPrioritySrClassID OBJECT-TYPE
                SYNTAX      IEEE8021FqtssTrafficClassValue
                MAX-ACCESS  read-create
                STATUS      current
                DESCRIPTION
                    "The srClassId attribute provides the SR class ID
                    from Table 35-7 of 35.2.2.9.2, so that management
                    software can associate the traffic class to the
                    corresponding SR class A or B used by protocols
                    such as SRP.

                    The default values for this attribute use the
                    default values specified in 34.5 (i.e. Priority 3
                    for SRclassID 6 and Priority 2 for SRclassID 5).

                    If this managed object is not supported, the default
                    values specified in 34.5 are used as the fixed
                    configuration."
                REFERENCE   "12.20.4, 35.2.2.9.2 "
                ::= { ieee8021FqtssSRClassToPriorityEntry 1 }

            ieee8021FqtssSRClassToPriorityRowStatus OBJECT-TYPE
                SYNTAX RowStatus
                MAX-ACCESS read-create
                STATUS current
                DESCRIPTION
                    "Indicates the status of an entry (row) in this table, and is
                    used to create/delete entries."
            ::= { ieee8021FqtssSRClassToPriorityEntry 2 }

ieee8021FqtssBapXTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021FqtssBapXEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table containing a set of bandwidth availability
        parameters for each traffic class configured for use with time-sensitive streams.
        All writable objects in this table must be
        persistent over power up restart/reboot."
    REFERENCE   "12.20.1"
    ::= { ieee8021FqtssBapX 1 }

ieee8021FqtssBapXEntry OBJECT-TYPE
    SYNTAX      Ieee8021FqtssBapXEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A list of objects containing bandwidth allocation
        information for each traffic class configured for use with time-sensitive streams. Rows in the table are
        automatically created and deleted as a result of the
        operation of the algorithm described in 34.5."
    AUGMENTS   { ieee8021FqtssBapEntry }
    ::= { ieee8021FqtssBapXTable 1 }

Ieee8021FqtssBapXEntry ::=
    SEQUENCE {
         ieee8021FqtssBAPClassMeasurementInterval
            Unsigned32,
         ieee8021FqtssBAPLockClassBandwidth
         	TruthValue
    }

ieee8021FqtssBAPClassMeasurementInterval OBJECT-TYPE
    SYNTAX      Unsigned32
    MAX-ACCESS  read-create
    STATUS      current
    DESCRIPTION
        "The value of the ClassMeasurementInterval
        parameter for the traffic class.
        This attribute uses units of nanoseconds,
        converted to/from units of seconds for use in
        34.3.

        If management of classMeasurementInterval is
        not supported, the default values (34.5) are
        used as the fixed Port configuration.

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "12.20.1, 34.3, 34.4, 34.6"
    ::= { ieee8021FqtssBapXEntry 1 }

ieee8021FqtssBAPLockClassBandwidth OBJECT-TYPE
    SYNTAX      TruthValue
    MAX-ACCESS  read-create
    STATUS      current
    DESCRIPTION
        "This attribute determines the interpretation of
        deltaBandwidth. For the value false(2), deltaBandwidth
        is specified in 34.3.1. For true(1), deltaBandwidth is
        specified in 34.3.2"
    REFERENCE   "12.20.1, 34.3"
    DEFVAL { false }
    ::= { ieee8021FqtssBapXEntry 2 }

-- =============================================================
-- IEEE8021 FQTSS MIB - Conformance Information
-- =============================================================

ieee8021FqtssCompliances
    OBJECT IDENTIFIER ::= { ieee8021FqtssConformance 1 }
ieee8021FqtssGroups
    OBJECT IDENTIFIER ::= { ieee8021FqtssConformance 2 }

-- =============================================================
-- units of conformance
-- =============================================================

-- =============================================================
-- the ieee8021FqtssBap group
-- =============================================================

ieee8021FqtssBapGroup OBJECT-GROUP
    OBJECTS {
        ieee8021FqtssDeltaBandwidth,
        ieee8021FqtssOperIdleSlopeMs,
        ieee8021FqtssOperIdleSlopeLs,
        ieee8021FqtssAdminIdleSlopeMs,
        ieee8021FqtssAdminIdleSlopeLs,
        ieee8021FqtssBapRowStatus
    }
    STATUS      current
    DESCRIPTION
        "Objects that define bandwidth allocation for FQTSS."
    ::= { ieee8021FqtssGroups 1 }

-- =============================================================
-- the ieee8021FqtssTxSelectionAlgorithm group
-- =============================================================

ieee8021FqtssTxSelectionAlgorithmGroup OBJECT-GROUP
    OBJECTS {
        ieee8021FqtssTxSelectionAlgorithmID
    }
    STATUS      current
    DESCRIPTION
        "Objects that define transmission selection
        mappings for FQTSS."
    ::= { ieee8021FqtssGroups 2 }

-- =============================================================
-- the ieee8021FqtssBoundaryPort group
-- =============================================================

ieee8021FqtssBoundaryPortGroup OBJECT-GROUP
    OBJECTS {
        ieee8021FqtssPriorityRegenOverride,
        ieee8021FqtssSrpBoundaryPort
    }
    STATUS      current
    DESCRIPTION
        "Objects that define boundary port priority override
        mappings for FQTSS."
    ::= { ieee8021FqtssGroups 3 }

-- =============================================================
-- the ieee8021FqtssBapMeasurement group
-- =============================================================

ieee8021FqtssBapMeasurementGroup OBJECT-GROUP
    OBJECTS {
        ieee8021FqtssBAPClassMeasurementInterval,
        ieee8021FqtssBAPLockClassBandwidth
    }
    STATUS      current
    DESCRIPTION
        "Objects that define the SRP TSpec measurement interval
        and deltaBandwidth interpretation for FQTSS."
    ::= { ieee8021FqtssGroups 4 }

-- =============================================================
-- the ieee8021FqtssSRClassPriority group
-- =============================================================

ieee8021FqtssSRClassPriorityGroup OBJECT-GROUP
    OBJECTS {
        ieee8021FqtssSRClassToPrioritySrClassID,
        ieee8021FqtssSRClassToPriorityRowStatus
    }
    STATUS      current
    DESCRIPTION
        "Objects that define mappings of the SR class ID to
        the associated priority for FQTSS."
    ::= { ieee8021FqtssGroups 5 }

-- =============================================================
-- compliance statements
-- =============================================================

ieee8021FqtssCompliance MODULE-COMPLIANCE
    STATUS      current
    DESCRIPTION
        "The compliance statement for devices supporting
        forwarding and queuing for time sensitive streams.

        Support of the objects defined in the IEEE8021-FQTSS MIB
        also requires support of the IEEE8021-BRIDGE-MIB; the
        provisions of 17.3.2 apply to implementations claiming
        support of the IEEE8021-FQTSS MIB. "

    MODULE -- this module
        MANDATORY-GROUPS {
            ieee8021FqtssBapGroup,
            ieee8021FqtssTxSelectionAlgorithmGroup,
            ieee8021FqtssBoundaryPortGroup
        }

    GROUP   ieee8021FqtssBapMeasurementGroup
    DESCRIPTION
        "Implementation of this group is optional. Implementation
        will allow management of the TSpec measurement interval
        and deltaBandwidth interpretation."

    GROUP   ieee8021FqtssSRClassPriorityGroup
    DESCRIPTION
        "Implementation of this group is optional. Implementation
        will allow management of the mapping of SR class IDs to the
        associated Priority."

    ::= { ieee8021FqtssCompliances 1 }

END



IEEE8021-SRP-MIB DEFINITIONS ::= BEGIN

-- =============================================================
-- MIB for support of IEEE 802.1Qat Stream Reservation Protocol
-- (SRP) in IEEE 802.1Q Bridges.
-- =============================================================

IMPORTS
    MODULE-IDENTITY,
    OBJECT-TYPE,
    Counter64,
    Unsigned32
        FROM SNMPv2-SMI
    MacAddress,
    TEXTUAL-CONVENTION,
    TruthValue
        FROM SNMPv2-TC
    MODULE-COMPLIANCE,
    OBJECT-GROUP
        FROM SNMPv2-CONF
    ieee802dot1mibs,
    IEEE8021PriorityCodePoint,
    IEEE8021VlanIndex
        FROM IEEE8021-TC-MIB
    IEEE8021FqtssTrafficClassValue
        FROM IEEE8021-FQTSS-MIB
    ieee8021BridgeBaseComponentId,
    ieee8021BridgeBaseEntry,
    ieee8021BridgeBasePort,
    ieee8021BridgeBasePortEntry
        FROM IEEE8021-BRIDGE-MIB

    ;

ieee8021SrpMib MODULE-IDENTITY
    LAST-UPDATED "201810040000Z" -- October 4, 2018
    ORGANIZATION "IEEE 802.1 Working Group"
    CONTACT-INFO
        "WG-URL: http://ieee802.org/1/
         WG-EMail: STDS-802-1-L@IEEE.ORG

          Contact: IEEE 802.1 Working Group Chair
           Postal: C/O IEEE 802.1 Working Group
                   IEEE Standards Association
                   445 Hoes Lane
                   Piscataway
                   NJ 08854
                   USA
           E-mail: STDS-802-1-L@IEEE.ORG"
    DESCRIPTION
        "The Bridge MIB module for managing devices that support
        the IEEE Std 802.1Q Stream Reservation Protocol.

        Unless otherwise indicated, the references in this MIB
        module are to IEEE Std 802.1Q.

        Copyright (C) IEEE (2018).
        This version of this MIB module is part of IEEE Std 802.1Q;
        see the draft itself for full legal notices."

    REVISION "201810040000Z" -- October 4, 2018
    DESCRIPTION
            "Published as part of IEEE 802.1Qcc-2018.
			Added managed objects for Stream Reservation
			Protocol (SRP) Enhancements and Performance
			Improvements"

    REVISION "201806280000Z" -- June 28, 2018
    DESCRIPTION
            "Published as part of IEEE Std 802.1Q 2017.
            Cross references updated. "

    REVISION "201512020000Z" -- December 2, 2015
    DESCRIPTION
            "Published as part of IEEE Std 802.1Q-2014 Cor-1.
            ieee8021SrpReservationFailureBridgeId changed to
            ieee8021SrpReservationFailureSystemId."

    REVISION "201412150000Z" -- December 15, 2014
    DESCRIPTION
            "Published as part of IEEE Std 802.1Q 2014 revision.
            Cross references updated and corrected."

    REVISION     "201102270000Z" -- February 27, 2011
    DESCRIPTION
         "Minor edits to contact information etc. as part of
          2011 revision of Std 802.1Q."

    REVISION     "201004190000Z" -- April 19, 2010
    DESCRIPTION
         "Initial revision, included in IEEE 802.1Qat"
    ::= { ieee802dot1mibs 19 }

-- =============================================================
-- Textual Conventions
-- =============================================================

IEEE8021SrpStreamRankValue ::= TEXTUAL-CONVENTION
    STATUS       current
    DESCRIPTION
        "An 802.1 SRP Stream Rank value. This is an integer,
         with the following interpretation placed on the value:

         0: Emergency, high-rank stream,
         1: Non-emergency stream."
    REFERENCE    "35.2.2.8.5b"
    SYNTAX       INTEGER {
                     emergency(0),
                     nonEmergency(1)
                 }


IEEE8021SrpStreamIdValue ::= TEXTUAL-CONVENTION
    DISPLAY-HINT "1x:1x:1x:1x:1x:1x.1x:1x"
    STATUS       current
    DESCRIPTION
            "Represents an SRP Stream ID, which is often defined
            as a MAC Address followed by a unique 16-bit ID."
    SYNTAX       OCTET STRING (SIZE (8))

IEEE8021SrpReservationDirectionValue ::= TEXTUAL-CONVENTION
    STATUS       current
    DESCRIPTION
        "An 802.1 SRP Stream Reservation Direction value. This is
         an integer, with the following interpretation placed on
         the value:

         0: Talker registrations,
         1: Listener registrations."
    REFERENCE    "35.2.1.2"
    SYNTAX       INTEGER {
                     talkerRegistrations(0),
                     listenerRegistrations(1)
                 }


IEEE8021SrpReservationDeclarationTypeValue ::= TEXTUAL-CONVENTION
    STATUS       current
    DESCRIPTION
        "An 802.1 SRP Stream Reservation Declaration Type value.
         This is an integer, with the following interpretation
         placed on the value:

         0: Talker Advertise,
         1: Talker Failed,
         2: Listener Asking Failed,
         3: Listener Ready,
         4: Listener Ready Failed."
    REFERENCE    "35.2.1.3"
    SYNTAX       INTEGER {
                     talkerAdvertise(0),
                     talkerFailed(1),
                     listenerAskingFailed(2),
                     listenerReady(3),
                     listenerReadyFailed(4)
                 }


IEEE8021SrpReservationFailureCodeValue ::= TEXTUAL-CONVENTION
    STATUS       current
    DESCRIPTION
        "An 802.1 SRP Stream Reservation Failure Code value.
         This is an integer, with the following interpretation
         placed on the value:

         0: No failure,
         1: Insufficient bandwidth,
         2: Insufficient Bridge resources,
         3: Insufficient bandwidth for Traffic Class,
         4: StreamID in use by another Talker,
         5: Stream destination address already in use,
         6: Stream pre-empted by higher rank,
         7: Reported latency has changed,
         8: Egress port is not AVBCapable,
         9: Use a different destination_address,
         10: Out of MSRP resources,
         11: Out of MMRP resources,
         12: Cannot store destination_address,
         13: Requested priority is not an SR Class priority,
         14: MaxFrameSize is too large for media,
         15: maxFanInPorts limit has been reached,
         16: Changes in FirstValue for a registered StreamID,
         17: VLAN is blocked on this egress port (Registration Forbidden),
         18: VLAN tagging is disabled on this egress port (untagged set),
         19: SR class priority mismatch."
    REFERENCE    "35.2.2.8.7"
    SYNTAX       INTEGER {
                    noFailure(0),
                    insufficientBandwidth(1),
                    insufficientResources(2),
                    insufficientTrafficClassBandwidth(3),
                    streamIDInUse(4),
                    streamDestinationAddressInUse(5),
                    streamPreemptedByHigherRank(6),
                    latencyHasChanged(7),
                    egressPortNotAVBCapable(8),
                    useDifferentDestinationAddress(9),
                    outOfMSRPResources(10),
                    outOfMMRPResources(11),
                    cannotStoreDestinationAddress(12),
                    priorityIsNoAnSRCLass(13),
                    maxFrameSizeTooLarge(14),
                    maxFanInPortsLimitReached(15),
                    firstValueChangedForStreamID(16),
                    vlanBlockedOnEgress(17),
                    vlanTaggingDisabledOnEgress(18),
                    srClassPriorityMismatch(19)
                }


-- =============================================================
-- subtrees in the SRP MIB
-- =============================================================

ieee8021SrpNotifications
    OBJECT IDENTIFIER ::= { ieee8021SrpMib 0 }

ieee8021SrpObjects
    OBJECT IDENTIFIER ::= { ieee8021SrpMib 1 }

ieee8021SrpConformance
    OBJECT IDENTIFIER ::= { ieee8021SrpMib 2 }

ieee8021SrpConfiguration
    OBJECT IDENTIFIER ::= { ieee8021SrpObjects 1 }

ieee8021SrpLatency
    OBJECT IDENTIFIER ::= { ieee8021SrpObjects 2 }

ieee8021SrpStreams
    OBJECT IDENTIFIER ::= { ieee8021SrpObjects 3 }

ieee8021SrpReservations
    OBJECT IDENTIFIER ::= { ieee8021SrpObjects 4 }


-- =============================================================
-- The ieee8021SrpConfiguration subtree
-- This subtree defines the objects necessary for the
-- operational management of SRP.
-- =============================================================

ieee8021SrpBridgeBaseTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021SrpBridgeBaseEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table for SRP main control and status information.
        All writeable objects in this table must be persistent
        over power up restart/reboot.  These objects augment
        the ieee8021BridgeBasePortTable."
    ::= { ieee8021SrpConfiguration 1 }

ieee8021SrpBridgeBaseEntry OBJECT-TYPE
    SYNTAX      Ieee8021SrpBridgeBaseEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "SRP control and status information for a Bridge."
    AUGMENTS { ieee8021BridgeBaseEntry }
    ::= { ieee8021SrpBridgeBaseTable 1 }

Ieee8021SrpBridgeBaseEntry ::=
    SEQUENCE {
         ieee8021SrpBridgeBaseMsrpEnabledStatus
            TruthValue,
         ieee8021SrpBridgeBaseMsrpTalkerPruning
            TruthValue,
         ieee8021SrpBridgeBaseMsrpMaxFanInPorts
            Unsigned32,
         ieee8021SrpBridgeBaseMsrpLatencyMaxFrameSize
            Unsigned32,
         ieee8021SrpBridgeBaseMsrpTalkerVlanPruning
            TruthValue,
         ieee8021SrpBridgeBaseMsrpMaxSRClasses
            Unsigned32
    }

ieee8021SrpBridgeBaseMsrpEnabledStatus OBJECT-TYPE
    SYNTAX      TruthValue
    MAX-ACCESS  read-create
    STATUS      current
    DESCRIPTION
        "The administrative status requested by management for
        MSRP.  The value true(1) indicates that MSRP should
        be enabled on this device, in all VLANs, on all ports
        for which it has not been specifically disabled.  When
        false(2), MSRP is disabled, in all VLANs and on all
        ports, and all MSRP frames will be forwarded
        transparently.  This objects affects both Applicant and
        Registrar state machines.  A transition from false(2)
        to true(1) will cause a reset of all MSRP state
        machines on all ports.

        This object may be modified while the corresponding
        instance of ieee8021BridgeBaseRowStatus is active(1).

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "35.2.1.4d"
    DEFVAL      { true }
    ::= { ieee8021SrpBridgeBaseEntry 1 }

ieee8021SrpBridgeBaseMsrpTalkerPruning OBJECT-TYPE
    SYNTAX      TruthValue
    MAX-ACCESS  read-create
    STATUS      current
    DESCRIPTION
        "The value of the talkerPruning parameter which
        controls the propagation of Talker declarations.
        The value true(1) indicates that Talker attributes
        are only declared on ports that have the Stream
        destination_address registered in the MMRP MAC
        Address Registration Entries.  When false(2),
        Talker attribute are declared on all egress ports
        in the active topology.

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "12.22.1, 35.2.1.4b, 35.2.4.3.1"
    DEFVAL      { false }
    ::= { ieee8021SrpBridgeBaseEntry 2 }

ieee8021SrpBridgeBaseMsrpMaxFanInPorts OBJECT-TYPE
    SYNTAX      Unsigned32
    MAX-ACCESS  read-create
    STATUS      current
    DESCRIPTION
        "The value of the msrpMaxFanInPorts parameter which
        limits the total number of ports on a Bridge that
        are allowed to establish reservations for inbound
        Streams.  A value of zero (0) indicates no fan-in
        limit is being specified and calculations involving
        fan-in will only be limited by the number of MSRP
        enabled ports.

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "12.22.1, 35.2.1.4f"
    DEFVAL      { 0 }
    ::= { ieee8021SrpBridgeBaseEntry 3 }

ieee8021SrpBridgeBaseMsrpLatencyMaxFrameSize OBJECT-TYPE
    SYNTAX      Unsigned32
    MAX-ACCESS  read-create
    STATUS      current
    DESCRIPTION
        "The value of msrpLatencyMaxFrameSize parameter
        which is used in the calculation of the maximum
        latency through a Bridge.  The maximum size is
        defined to be 2000 octets by default, but may be
        set to a smaller or larger value dependent on the
        particular Bridge configuration. This parameter
        does not imply any type of policing of frame size,
        it is only used in the latency calculations.

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "12.22.1, 35.2.1.4g"
    DEFVAL      { 2000 }
    ::= { ieee8021SrpBridgeBaseEntry 4 }

ieee8021SrpBridgeBaseMsrpTalkerVlanPruning OBJECT-TYPE
    SYNTAX      TruthValue
    MAX-ACCESS  read-create
    STATUS      current
    DESCRIPTION
        "This parameter allows to limit the Talker declaration
        to ports, that have the Stream's VLAN identifier
        registered as a member in the VLAN Registration
        Entries. The value true(1) indicates that Talker
        declarations are only sent out on ports, that have the
        Stream's VLAN identifier registered as a member in the
        VLAN Registration Entries. When false(2), Talker
        declarations are propagated according to the VLAN
        spanning tree."
    REFERENCE   "12.22.1, 35.2.1.4l"
    DEFVAL      { false }
    ::= { ieee8021SrpBridgeBaseEntry 5 }

ieee8021SrpBridgeBaseMsrpMaxSRClasses OBJECT-TYPE
    SYNTAX      Unsigned32
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute provides the maximum number of SR classes
        supported by the Bridge."
    REFERENCE   "12.22.1, 35.2.1.4m"
    ::= { ieee8021SrpBridgeBaseEntry 6 }


ieee8021SrpBridgePortTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021SrpBridgePortEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table for SRP control and status information about
        every Bridge Port.  Augments the ieee8021BridgeBasePortTable."
    ::= { ieee8021SrpConfiguration 2 }

ieee8021SrpBridgePortEntry OBJECT-TYPE
    SYNTAX      Ieee8021SrpBridgePortEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "SRP control and status information for a Bridge Port."
    AUGMENTS { ieee8021BridgeBasePortEntry }
    ::= { ieee8021SrpBridgePortTable 1 }

Ieee8021SrpBridgePortEntry ::=
    SEQUENCE {
        ieee8021SrpBridgePortMsrpEnabledStatus
            TruthValue,
        ieee8021SrpBridgePortMsrpFailedRegistrations
            Counter64,
        ieee8021SrpBridgePortMsrpLastPduOrigin
            MacAddress,
        ieee8021SrpBridgePortSrPvid
            IEEE8021VlanIndex,
        ieee8021SrpBridgePortMsrpTalkerPrunningPerPort
        	TruthValue
    }

ieee8021SrpBridgePortMsrpEnabledStatus OBJECT-TYPE
    SYNTAX      TruthValue
    MAX-ACCESS  read-create
    STATUS      current
    DESCRIPTION
        "The administrative state of MSRP operation on this port.  The
        value true(1) indicates that MSRP is enabled on this port
        in all VLANs as long as ieee8021BridgeMsrpEnabledStatus is
        also true(1).  A value of false(2) indicates that MSRP is
        disabled on this port in all VLANs: any MSRP frames received
        will be silently discarded, and no MSRP registrations will be
        propagated from other ports.  Setting this to a value of
        true(1) will be stored by the agent but will only take
        effect on the MSRP protocol operation if
        ieee8021BridgeMsrpEnabledStatus
        also indicates the value true(1).  This object affects
        all MSRP Applicant and Registrar state machines on this
        port.  A transition from false(2) to true(1) will
        cause a reset of all MSRP state machines on this port.

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "35.2.1.4e"
    DEFVAL      { true }
    ::= { ieee8021SrpBridgePortEntry 1 }

ieee8021SrpBridgePortMsrpFailedRegistrations OBJECT-TYPE
    SYNTAX      Counter64
    UNITS       "failed MSRP registrations"
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The total number of failed MSRP registrations, for any
        reason, in all VLANs, on this port.

        Discontinuities in the value of the counter can occur at
        re-initialization of the management system, and at other
        times as indicated by the value of ifCounterDiscontinuityTime
        object of the associated interface (if any)."
    REFERENCE   "10.7.12.1"
    ::= { ieee8021SrpBridgePortEntry 2 }

ieee8021SrpBridgePortMsrpLastPduOrigin OBJECT-TYPE
    SYNTAX      MacAddress
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The Source MAC Address of the last MSRP message
        received on this port."
    REFERENCE   "10.7.12.2"
    ::= { ieee8021SrpBridgePortEntry 3 }

ieee8021SrpBridgePortSrPvid OBJECT-TYPE
    SYNTAX      IEEE8021VlanIndex
    MAX-ACCESS  read-create
    STATUS      current
    DESCRIPTION
        "The default VLAN ID that Streams are assigned to.
        Talkers learn this VID from the SRP Domain attribute
        and tag Streams accordingly.

        The value of this object MUST be retained across
        reinitializations of the management system."
    REFERENCE   "35.2.2.8.3b"
    DEFVAL      { 2 }
    ::= { ieee8021SrpBridgePortEntry 4}

ieee8021SrpBridgePortMsrpTalkerPrunningPerPort OBJECT-TYPE
    SYNTAX      TruthValue
    MAX-ACCESS  read-create
    STATUS      current
    DESCRIPTION
        "This parameter controls the forwarding behavior for
        Talker declarations on the port when the TalkerPruning
        parameter is disabled for the bridge. The value true(1)
        indicates, that Talker declarations are only forwarded
        on that port, if the destination_address of the Stream
        is found in the MAC Address Registration Entries for the
        port. When false(2), Talker declarations are forwarded
        on that port regardless of the destination address."
    REFERENCE   "12.22.2, 35.2.1.4k"
    DEFVAL      { false }
    ::= { ieee8021SrpBridgePortEntry 5 }

-- =============================================================
-- The ieee8021SrpLatency subtree
-- This subtree defines the objects necessary for retrieving
-- the latency of the various traffic classes on a port.
-- =============================================================

-- =============================================================
-- the ieee8021SrpLatencyTable
-- =============================================================
ieee8021SrpLatencyTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021SrpLatencyEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table containing a set of latency measurement
        parameters for each traffic class."
    REFERENCE   "35.2.2.8.6"
    ::= { ieee8021SrpLatency 1 }

ieee8021SrpLatencyEntry OBJECT-TYPE
    SYNTAX      Ieee8021SrpLatencyEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A list of objects containing latency information
        for each traffic class. Rows in the table are
        automatically created for ports that are not an
        SRP domain boundary port (i.e. SRPdomainBoundaryPort
        is FALSE). See 35.1.4, 8.8.2, 12.22.3."
    INDEX  { ieee8021BridgeBaseComponentId,
             ieee8021BridgeBasePort,
             ieee8021SrpTrafficClass  }
    ::= { ieee8021SrpLatencyTable 1 }

Ieee8021SrpLatencyEntry ::=
    SEQUENCE {
        ieee8021SrpTrafficClass
            IEEE8021FqtssTrafficClassValue,
        ieee8021SrpPortTcLatency
            Unsigned32
        }

ieee8021SrpTrafficClass OBJECT-TYPE
    SYNTAX      IEEE8021FqtssTrafficClassValue
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "The traffic class number associated with the
        row of the table.

        Rows in the table are automatically created for
        ports that are not an SRP domain boundary port
        (i.e. SRPdomainBoundaryPort is FALSE)."
    REFERENCE   "35.1.4, 8.8.2, 12.22.3"
    ::= { ieee8021SrpLatencyEntry 1 }


ieee8021SrpPortTcLatency OBJECT-TYPE
    SYNTAX      Unsigned32
    UNITS       "nano-seconds"
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The value of the portTcMaxLatency parameter for the
        traffic class.  This value is expressed in
        nano-seconds."
    REFERENCE   "35.2.1.4, 35.2.2.8.6"
    ::= { ieee8021SrpLatencyEntry 2 }


-- =============================================================
-- The ieee8021SrpStreams subtree
-- This subtree defines the objects necessary for retrieving
-- the characteristics of the various Streams currently registered.
-- =============================================================

-- =============================================================
-- the ieee8021SrpStreamTable
-- =============================================================
ieee8021SrpStreamTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021SrpStreamEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table containing a set of characteristics
        for each registered Stream."
    REFERENCE   "35.2.2.8"
    ::= { ieee8021SrpStreams 1 }

ieee8021SrpStreamEntry OBJECT-TYPE
    SYNTAX      Ieee8021SrpStreamEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A list of objects containing characteristics
        for each registered Stream. Rows in the table are
        automatically created for Streams registered on any
        port of a Bridge."
    INDEX  { ieee8021SrpStreamId }
    ::= { ieee8021SrpStreamTable 1 }

Ieee8021SrpStreamEntry ::=
    SEQUENCE {
        ieee8021SrpStreamId
            IEEE8021SrpStreamIdValue,
        ieee8021SrpStreamDestinationAddress
            MacAddress,
        ieee8021SrpStreamVlanId
            IEEE8021VlanIndex,
        ieee8021SrpStreamTspecMaxFrameSize
            Unsigned32,
        ieee8021SrpStreamTspecMaxIntervalFrames
            Unsigned32,
        ieee8021SrpStreamDataFramePriority
            IEEE8021PriorityCodePoint,
        ieee8021SrpStreamRank
            IEEE8021SrpStreamRankValue
        }

ieee8021SrpStreamId OBJECT-TYPE
    SYNTAX      IEEE8021SrpStreamIdValue
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "The Stream ID associated with the row of the table.

        Rows in the table are automatically created when
        Streams are registered via MSRP."
    REFERENCE   "35.2.2.8.2"
    ::= { ieee8021SrpStreamEntry 1 }

ieee8021SrpStreamDestinationAddress OBJECT-TYPE
    SYNTAX      MacAddress
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The MAC destination address for the Stream described
        by this reservation."
    REFERENCE   "35.2.2.8.3a"
    ::= { ieee8021SrpStreamEntry 2}

ieee8021SrpStreamVlanId OBJECT-TYPE
    SYNTAX      IEEE8021VlanIndex
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The VLAN ID associated with the MSRP registration
        for this Stream."
    REFERENCE   "35.2.2.8.3b"
    ::= { ieee8021SrpStreamEntry 3}

ieee8021SrpStreamTspecMaxFrameSize OBJECT-TYPE
    SYNTAX      Unsigned32 (0..65535)
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The maximum size frame that will be sent by
        a Talker for this Stream. This value is part
        of the Traffic Specification for the Stream."
    REFERENCE   "35.2.2.8.4a"
    ::= { ieee8021SrpStreamEntry 4}

ieee8021SrpStreamTspecMaxIntervalFrames OBJECT-TYPE
    SYNTAX      Unsigned32 (0..65535)
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The maximum number of frame that will be sent
        during a class measurement interval (L.2).  This
        value is part of the Traffic Specification for
        the Stream."
    REFERENCE   "35.2.2.8.4b, L.2"
    ::= { ieee8021SrpStreamEntry 5}

ieee8021SrpStreamDataFramePriority OBJECT-TYPE
    SYNTAX      IEEE8021PriorityCodePoint
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The Priority Code Point (PCP) value that the
        referenced Stream will be tagged with. This value
        is used to distinguish Class A and Class B traffic."
    REFERENCE   "35.2.2.8.5a"
    ::= { ieee8021SrpStreamEntry 6}

ieee8021SrpStreamRank OBJECT-TYPE
    SYNTAX      IEEE8021SrpStreamRankValue
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "SRP supports emergency and non-emergency.
        Emergency traffic will interrupt non-emergency
        traffic if there is insufficient bandwidth or
        resources available for the emergency traffic."
    REFERENCE   "35.2.2.8.5b"
    ::= { ieee8021SrpStreamEntry 7}


    -- =============================================================
    -- the ieee8021SrpStreamPreloadTable
    -- =============================================================
    ieee8021SrpStreamPreloadTable OBJECT-TYPE
        SYNTAX      SEQUENCE OF Ieee8021SrpStreamPreloadEntry
        MAX-ACCESS  not-accessible
        STATUS      current
        DESCRIPTION
            "A table containing a set of parameters for each StreamID
            that is preloaded on the Bridge as it initializes."
        REFERENCE   "12.22.6"
        ::= { ieee8021SrpStreams 2 }

    ieee8021SrpStreamPreloadEntry OBJECT-TYPE
        SYNTAX      Ieee8021SrpStreamPreloadEntry
        MAX-ACCESS  not-accessible
        STATUS      current
        DESCRIPTION
            "A list of objects containing characteristics
            for each registered Stream. Rows in the table are
            automatically created for Streams registered on any
            port of a Bridge."
        INDEX  { ieee8021SrpStreamPreloadId }
        ::= { ieee8021SrpStreamPreloadTable 1 }

    Ieee8021SrpStreamPreloadEntry ::=
        SEQUENCE {
            ieee8021SrpStreamPreloadId
                IEEE8021SrpStreamIdValue,
            ieee8021SrpStreamPreloadDestinationAddress
                MacAddress,
            ieee8021SrpStreamPreloadVlanId
                IEEE8021VlanIndex,
            ieee8021SrpStreamPreloadTspecMaxFrameSize
                Unsigned32,
            ieee8021SrpStreamPreloadTspecMaxIntervalFrames
                Unsigned32,
            ieee8021SrpStreamPreloadDataFramePriority
                IEEE8021PriorityCodePoint,
            ieee8021SrpStreamPreloadRank
                IEEE8021SrpStreamRankValue
            }

    ieee8021SrpStreamPreloadId OBJECT-TYPE
        SYNTAX      IEEE8021SrpStreamIdValue
        MAX-ACCESS  not-accessible
        STATUS      current
        DESCRIPTION
            "The 64-bit StreamID is used to match Talker
            registrations with their corresponding Listener
            registrations(35.2.4)."
        REFERENCE   "12.22.6, 35.2.2.8.2"
        ::= { ieee8021SrpStreamPreloadEntry 1 }

    ieee8021SrpStreamPreloadDestinationAddress OBJECT-TYPE
        SYNTAX      MacAddress
        MAX-ACCESS  read-write
        STATUS      current
        DESCRIPTION
            "The MAC destination address for the Stream described
            by this reservation."
        REFERENCE   "12.22.6, 35.2.2.8.3a"
        ::= { ieee8021SrpStreamPreloadEntry 2}

    ieee8021SrpStreamPreloadVlanId OBJECT-TYPE
        SYNTAX      IEEE8021VlanIndex
        MAX-ACCESS  read-write
        STATUS      current
        DESCRIPTION
            "The VLAN ID associated with the MSRP registration
            for this Stream."
        REFERENCE   "12.22.6, 35.2.2.8.3b"
        ::= { ieee8021SrpStreamPreloadEntry 3}

    ieee8021SrpStreamPreloadTspecMaxFrameSize OBJECT-TYPE
        SYNTAX      Unsigned32 (0..65535)
        MAX-ACCESS  read-write
        STATUS      current
        DESCRIPTION
            "The maximum size frame that will be sent by
            a Talker for this Stream. This value is part
            of the Traffic Specification for the Stream."
        REFERENCE   "12.22.6, 35.2.2.8.4a"
        ::= { ieee8021SrpStreamPreloadEntry 4}

    ieee8021SrpStreamPreloadTspecMaxIntervalFrames OBJECT-TYPE
        SYNTAX      Unsigned32 (0..65535)
        MAX-ACCESS  read-write
        STATUS      current
        DESCRIPTION
            "The maximum number of frames that the Talker may
            transmit in one classMeasurementInterval (34.3).
            This value is part of the Traffic Specification
            for the Stream."
        REFERENCE   "12.22.6, 35.2.2.8.4b"
        ::= { ieee8021SrpStreamPreloadEntry 5}

    ieee8021SrpStreamPreloadDataFramePriority OBJECT-TYPE
        SYNTAX      IEEE8021PriorityCodePoint
        MAX-ACCESS  read-write
        STATUS      current
        DESCRIPTION
            "The Priority Code Point (PCP) value that the
            referenced Stream will be tagged with. This value
            is used to distinguish Class A and Class B traffic."
        REFERENCE   "12.22.6, 35.2.2.8.5a"
        ::= { ieee8021SrpStreamPreloadEntry 6}

    ieee8021SrpStreamPreloadRank OBJECT-TYPE
        SYNTAX      IEEE8021SrpStreamRankValue
        MAX-ACCESS  read-write
        STATUS      current
        DESCRIPTION
            "SRP supports emergency and non-emergency.
            Emergency traffic will interrupt non-emergency
            traffic if there is insufficient bandwidth or
            resources available for the emergency traffic."
        REFERENCE   "12.22.6, 35.2.2.8.5b"
        ::= { ieee8021SrpStreamPreloadEntry 7}


-- =============================================================
-- The ieee8021SrpReservations subtree
-- This subtree defines the objects necessary for retrieving
-- the Stream attribute registrations on each port of a Bridge.
-- =============================================================

-- =============================================================
-- the ieee8021SrpReservationsTable
-- =============================================================
ieee8021SrpReservationsTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021SrpReservationsEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table containing Stream attribute
        registrations per port."
    REFERENCE   "35.2.4"
    ::= { ieee8021SrpReservations 1 }

ieee8021SrpReservationsEntry OBJECT-TYPE
    SYNTAX      Ieee8021SrpReservationsEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A list of objects containing Stream attribute
        registrations per port. Rows in the table are
        automatically created for Streams registered on any
        port of a Bridge."
    INDEX  { ieee8021SrpReservationStreamId,
             ieee8021SrpReservationDirection,
             ieee8021BridgeBaseComponentId,
             ieee8021BridgeBasePort }
    ::= { ieee8021SrpReservationsTable 1 }

Ieee8021SrpReservationsEntry ::=
    SEQUENCE {
        ieee8021SrpReservationStreamId
            IEEE8021SrpStreamIdValue,
        ieee8021SrpReservationDirection
            IEEE8021SrpReservationDirectionValue,
        ieee8021SrpReservationDeclarationType
            IEEE8021SrpReservationDeclarationTypeValue,
        ieee8021SrpReservationAccumulatedLatency
            Unsigned32,
        ieee8021SrpReservationFailureSystemId
            OCTET STRING,
        ieee8021SrpReservationFailureCode
            IEEE8021SrpReservationFailureCodeValue,
        ieee8021SrpReservationDroppedStreamFrames
            Counter64,
        ieee8021SrpReservationStreamAge
            Unsigned32
        }

ieee8021SrpReservationStreamId OBJECT-TYPE
    SYNTAX      IEEE8021SrpStreamIdValue
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "The Stream ID associated with the row of the table.

        Rows in the table are automatically created when
        Streams are registered via MSRP."
    REFERENCE   "35.2.2.8.2"
    ::= { ieee8021SrpReservationsEntry 1 }

ieee8021SrpReservationDirection OBJECT-TYPE
    SYNTAX      IEEE8021SrpReservationDirectionValue
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "The source of this Stream registration, either
        Talker or Listener."
    REFERENCE   "35.2.1.2"
    ::= { ieee8021SrpReservationsEntry 2 }

ieee8021SrpReservationDeclarationType OBJECT-TYPE
    SYNTAX      IEEE8021SrpReservationDeclarationTypeValue
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The type of Talker or Listener registration."
    REFERENCE   "35.2.1.3"
    ::= { ieee8021SrpReservationsEntry 3 }

ieee8021SrpReservationAccumulatedLatency OBJECT-TYPE
    SYNTAX      Unsigned32
    UNITS       "nano-seconds"
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The Accumulated Latency associated with the current
        registration.

        For Talker registrations this represents the accumulated
        latency from the Talker to the ingress port of this
        Bridge.

        For Listener registrations this represents the accumulated
        latency to the ingress port of the neighbor Bridge or
        end stations. This include the latency of the media
        attached to this egress port."
    REFERENCE   "35.2.2.8.6"
    ::= { ieee8021SrpReservationsEntry 4 }

ieee8021SrpReservationFailureSystemId OBJECT-TYPE
    SYNTAX      OCTET STRING(SIZE(8))
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The first system that changes a Talker Advertise to a
        Talker Failed registration will report its System
        Identification in this field. That single System
        Identification is then propagated from system to system."
    REFERENCE   "35.2.2.8.7a"
    ::= { ieee8021SrpReservationsEntry 5 }

ieee8021SrpReservationFailureCode OBJECT-TYPE
    SYNTAX      IEEE8021SrpReservationFailureCodeValue
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The first Bridge that changes a Talker Advertise to a
        Talker Failed registration will report the Failure Code
        in this field. That single Failure Code is then propagated
        from Bridge to Bridge."
    REFERENCE   "35.2.2.8.7b"
    ::= { ieee8021SrpReservationsEntry 6 }

ieee8021SrpReservationDroppedStreamFrames OBJECT-TYPE
    SYNTAX      Counter64
    UNITS       "frames"
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "A count of the number of data stream frames that have
        been dropped for whatever reason.  These are not MSRP
        frames, but the stream data frames that are carried by
        the MSRP Reservation.

        Discontinuities in the value of the counter can occur at
        re-initialization of the management system, and at other
        times as indicated by the value of ifCounterDiscontinuityTime
        object of the associated interface (if any)."
     REFERENCE   "35.2.5.1"
    ::= { ieee8021SrpReservationsEntry 7 }

ieee8021SrpReservationStreamAge OBJECT-TYPE
    SYNTAX      Unsigned32
    UNITS       "seconds"
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "The number of seconds since the reservation was established
        on this port."
    REFERENCE   "35.2.1.4c"
    ::= { ieee8021SrpReservationsEntry 8 }


-- =============================================================
-- the ieee8021SrpReservationsPreloadTable
-- =============================================================
ieee8021SrpReservationsPreloadTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021SrpReservationsPreloadEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table containing Stream attribute
        registrations per port."
    REFERENCE   "12.22.7"
    ::= { ieee8021SrpReservations 2 }

ieee8021SrpReservationsPreloadEntry OBJECT-TYPE
    SYNTAX      Ieee8021SrpReservationsPreloadEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A list of objects containing Stream attribute
        registrations per port. Rows in the table are
        automatically created for Streams registered on any
        port of a Bridge."
    INDEX  { ieee8021SrpReservationsPreloadStreamId,
             ieee8021SrpReservationPreloadDirection,
             ieee8021BridgeBaseComponentId,
             ieee8021BridgeBasePort }
    ::= { ieee8021SrpReservationsPreloadTable 1 }

Ieee8021SrpReservationsPreloadEntry ::=
    SEQUENCE {
        ieee8021SrpReservationsPreloadStreamId
            IEEE8021SrpStreamIdValue,
        ieee8021SrpReservationPreloadDirection
            IEEE8021SrpReservationDirectionValue,
        ieee8021SrpReservationPreloadAccumulatedLatency
            Unsigned32
        }

ieee8021SrpReservationsPreloadStreamId OBJECT-TYPE
    SYNTAX      IEEE8021SrpStreamIdValue
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "The 64-bit StreamID is used to match Talker
        registrations with their corresponding Listener
        registrations(35.2.4)."
    REFERENCE   "12.22.7, 35.2.2.8.2"
    ::= { ieee8021SrpReservationsPreloadEntry 1 }

ieee8021SrpReservationPreloadDirection OBJECT-TYPE
    SYNTAX      IEEE8021SrpReservationDirectionValue
    MAX-ACCESS  read-write
    STATUS      current
    DESCRIPTION
        "The source of this Stream registration, either
        Talker or Listener"
    REFERENCE   "12.22.7, 35.2.1.1"
    ::= { ieee8021SrpReservationsPreloadEntry 2 }

ieee8021SrpReservationPreloadAccumulatedLatency OBJECT-TYPE
    SYNTAX      Unsigned32
    UNITS       "nano-seconds"
    MAX-ACCESS  read-write
    STATUS      current
    DESCRIPTION
        "The Accumulated Latency associated with the current
        registration.

        For Talker registrations this represents the accumulated
        latency from the Talker to the ingress port of this
        Bridge.

        For Listener registrations this represents the accumulated
        latency to the ingress port of the neighbor Bridge or
        end stations. This include the latency of the media
        attached to this egress port."
    REFERENCE   "12.22.7, 35.2.2.8.6"
    ::= { ieee8021SrpReservationsPreloadEntry 3 }


-- =============================================================
-- IEEE8021 SRP MIB - Conformance Information
-- =============================================================

ieee8021SrpCompliances
    OBJECT IDENTIFIER ::= { ieee8021SrpConformance 1 }
ieee8021SrpGroups
    OBJECT IDENTIFIER ::= { ieee8021SrpConformance 2 }

-- =============================================================
-- units of conformance
-- =============================================================

-- =============================================================
-- the ieee8021SrpConfiguration group
-- =============================================================

ieee8021SrpConfigurationGroup OBJECT-GROUP
    OBJECTS {
        ieee8021SrpBridgeBaseMsrpEnabledStatus,
        ieee8021SrpBridgeBaseMsrpTalkerPruning,
        ieee8021SrpBridgeBaseMsrpMaxFanInPorts,
        ieee8021SrpBridgeBaseMsrpLatencyMaxFrameSize,
        ieee8021SrpBridgeBaseMsrpTalkerVlanPruning,
        ieee8021SrpBridgeBaseMsrpMaxSRClasses,
        ieee8021SrpBridgePortMsrpEnabledStatus,
        ieee8021SrpBridgePortMsrpFailedRegistrations,
        ieee8021SrpBridgePortMsrpLastPduOrigin,
        ieee8021SrpBridgePortSrPvid,
        ieee8021SrpBridgePortMsrpTalkerPrunningPerPort
    }
    STATUS      current
    DESCRIPTION
        "Objects that define configuration of SRP."
    ::= { ieee8021SrpGroups 1 }

-- =============================================================
-- the ieee8021SrpLatency group
-- =============================================================

ieee8021SrpLatencyGroup OBJECT-GROUP
    OBJECTS {
        ieee8021SrpPortTcLatency
    }
    STATUS      current
    DESCRIPTION
        "Objects that define latency for SRP."
    ::= { ieee8021SrpGroups 2 }

-- =============================================================
-- the ieee8021SrpStreams group
-- =============================================================

ieee8021SrpStreamsGroup OBJECT-GROUP
    OBJECTS {
        -- ieee8021SrpStreamId,
        ieee8021SrpStreamDestinationAddress,
        ieee8021SrpStreamVlanId,
        ieee8021SrpStreamTspecMaxFrameSize,
        ieee8021SrpStreamTspecMaxIntervalFrames,
        ieee8021SrpStreamDataFramePriority,
        ieee8021SrpStreamRank
    }
    STATUS      current
    DESCRIPTION
        "Objects that define Streams for SRP."
    ::= { ieee8021SrpGroups 3 }

-- =============================================================
-- the ieee8021SrpReservations group
-- =============================================================

ieee8021SrpReservationsGroup OBJECT-GROUP
    OBJECTS {
        -- ieee8021SrpReservationStreamId,
        -- ieee8021SrpReservationDirection,
        ieee8021SrpReservationDeclarationType,
        ieee8021SrpReservationAccumulatedLatency,
        ieee8021SrpReservationFailureSystemId,
        ieee8021SrpReservationFailureCode,
        ieee8021SrpReservationDroppedStreamFrames,
        ieee8021SrpReservationStreamAge
    }
    STATUS      current
    DESCRIPTION
        "Objects that define Stream Reservations for SRP."
    ::= { ieee8021SrpGroups 4 }

-- =============================================================
-- the ieee8021SrpConfigurationPruning group
-- =============================================================

ieee8021SrpConfigurationPruningGroup OBJECT-GROUP
    OBJECTS {
        ieee8021SrpBridgeBaseMsrpTalkerVlanPruning,
        ieee8021SrpBridgePortMsrpTalkerPrunningPerPort
    }
    STATUS      current
    DESCRIPTION
        "Objects that allow configuration of pruning behavior
        for SRP."
    ::= { ieee8021SrpGroups 5 }

-- =============================================================
-- the ieee8021SrpMonitoringSRclasses group
-- =============================================================

ieee8021SrpMonitoringSRclassesGroup OBJECT-GROUP
    OBJECTS {
        ieee8021SrpBridgeBaseMsrpMaxSRClasses
    }
    STATUS      current
    DESCRIPTION
        "Objects that provides information on the maximum number
        of SR classes supported on the Bridge."
    ::= { ieee8021SrpGroups 6 }

-- =============================================================
-- the ieee8021SrpStreamsPreload group
-- =============================================================

ieee8021SrpStreamsPreloadGroup OBJECT-GROUP
    OBJECTS {
        ieee8021SrpStreamPreloadId,
        ieee8021SrpStreamPreloadDestinationAddress,
        ieee8021SrpStreamPreloadVlanId,
        ieee8021SrpStreamPreloadTspecMaxFrameSize,
        ieee8021SrpStreamPreloadTspecMaxIntervalFrames,
        ieee8021SrpStreamPreloadDataFramePriority,
        ieee8021SrpStreamPreloadRank
    }
    STATUS      current
    DESCRIPTION
        "Objects that allow to preload parameters for each
        StreamId on Bridge Ports as the Bridge initializes."
    ::= { ieee8021SrpGroups 7 }

-- =============================================================
-- the ieee8021SrpReservationsPreload group
-- =============================================================

ieee8021SrpReservationsPreloadGroup OBJECT-GROUP
    OBJECTS {
        ieee8021SrpReservationsPreloadStreamId,
        ieee8021SrpReservationPreloadDirection,
        ieee8021SrpReservationPreloadAccumulatedLatency
    }
    STATUS      current
    DESCRIPTION
        "Objects that allow to initialize Streams within each
        Bridge as it powers up, to preload the Stream
        registrations that will later be provided by operation
        of SRP."
    ::= { ieee8021SrpGroups 8 }

-- =============================================================
-- compliance statements
-- =============================================================

ieee8021SrpCompliance MODULE-COMPLIANCE
    STATUS      current
    DESCRIPTION
        "The compliance statement for devices supporting
        Stream Reservation Protocol.

        Support of the objects defined in the IEEE8021-SRP MIB
        also requires support of the IEEE8021-BRIDGE-MIB; the
        provisions of 17.3.2 apply to implementations claiming
        support of the IEEE8021-SRP MIB."

    MODULE -- this module
        MANDATORY-GROUPS {
            ieee8021SrpConfigurationGroup,
            ieee8021SrpLatencyGroup,
            ieee8021SrpStreamsGroup,
            ieee8021SrpReservationsGroup
        }

    GROUP   ieee8021SrpConfigurationPruningGroup
    DESCRIPTION
        "Implementation of this group is optional. Implementation
        will allow configuration of pruning behavior for SRP."

    GROUP   ieee8021SrpMonitoringSRclassesGroup
    DESCRIPTION
        "Implementation of this group is optional. Implementation
        will allow configuration of pruning behavior for SRP."

    GROUP   ieee8021SrpStreamsPreloadGroup
    DESCRIPTION
        "Implementation of this group is optional. Implementation
        will allow to preload parameters for each StreamId on
        Bridge Ports as the Bridge initializes."

    GROUP   ieee8021SrpReservationsPreloadGroup
    DESCRIPTION
        "Implementation of this group is optional. Implementation
        will allow to initialize Streams within each Bridge as it
        powers up, to preload the Stream registrations that will
        later be provided by operation of SRP."

    ::= { ieee8021SrpCompliances 1 }

END



IEEE8021-TSN-REMOTE-MANAGEMENT-MIB DEFINITIONS ::= BEGIN

-- =============================================================
-- MIB for support of 802.1Qcc Stream Reservation Protocol
-- (SRP) Enhancements and Performance Improvements in
-- 802.1Q Bridges.
-- =============================================================

IMPORTS
	OBJECT-GROUP,
	MODULE-COMPLIANCE
		FROM SNMPv2-CONF
    MODULE-IDENTITY,
    OBJECT-TYPE,
    Counter64,
    Unsigned32
        FROM SNMPv2-SMI
    TEXTUAL-CONVENTION,
    TruthValue,
    RowStatus
        FROM SNMPv2-TC
    IEEE8021BridgePortNumber,
    ieee802dot1mibs
        FROM IEEE8021-TC-MIB
    ieee8021BridgeBasePort,
    ieee8021BridgeBaseComponentId,
    ieee8021BridgeTrafficClass
        FROM IEEE8021-BRIDGE-MIB
    ieee8021QBridgeVlanIndex
        FROM IEEE8021-Q-BRIDGE-MIB
    ;

ieee8021TsnRemoteMgmtMib MODULE-IDENTITY
    LAST-UPDATED "201810040000Z" -- October 4, 2018
    ORGANIZATION "IEEE 802.1 Working Group"
    CONTACT-INFO
        "  WG-URL: http://ieee802.org/1/
         WG-EMail: STDS-802-1-L@IEEE.ORG

          Contact: IEEE 802.1 Working Group Chair
           Postal: C/O IEEE 802.1 Working Group
                   IEEE Standards Association
                   445 Hoes Lane
                   Piscataway
                   NJ 08854
                   USA
           E-mail: STDS-802-1-L@IEEE.ORG"
    DESCRIPTION
        "The Bridge MIB module for managing devices that support
        the IEEE Std 802.1Q Stream Reservation Protocol Enhancements
        and Performance Improvements.

        Unless otherwise indicated, the references in this MIB
        module are to IEEE Std 802.1Q.

        Copyright (C) IEEE (2018).
        This version of this MIB module is part of IEEE802.1Q;
        see the draft itself for full legal notices."

    REVISION "201810040000Z" -- October 4, 2018
    DESCRIPTION
        "Initial revision, included in IEEE 802.1Qcc-2018"
    ::= { ieee802dot1mibs 32 }

-- =============================================================
-- subtrees in the TSN Remote Management MIB
-- =============================================================

ieee8021TsnRemoteMgmtNotifications
    OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtMib 0 }

ieee8021TsnRemoteMgmtObjects
    OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtMib 1 }

ieee8021TsnRemoteMgmtConformance
    OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtMib 2 }

ieee8021TsnRemoteMgmtBridgeDelay
    OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtObjects 1 }

ieee8021TsnRemoteMgmtPropagationDelay
    OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtObjects 2 }

ieee8021TsnRemoteMgmtStaticTrees
    OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtObjects 3 }

ieee8021TsnRemoteMgmtMrpExternalControl
    OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtObjects 4 }

-- =============================================================
-- the ieee8021TsnRemoteBridgeDelayTable
-- =============================================================

ieee8021TsnRemoteMgmtBridgeDelayTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021TsnRemoteMgmtBridgeDelayEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table containing a set of parameters necessary to
        determine the delay of frames as they pass through the
        Bridge's relay.
        There is one Bridge Delay managed object per Port pair of
        a Bridge component. The Port pair consists of three indices,
        an ingress Port followed by an egress Port and a traffic
        class associated with the Port pair."
    REFERENCE   "12.32.1"
    ::= { ieee8021TsnRemoteMgmtBridgeDelay 1 }

ieee8021TsnRemoteMgmtBridgeDelayEntry OBJECT-TYPE
    SYNTAX      Ieee8021TsnRemoteMgmtBridgeDelayEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A list of objects containing information necessary to
        determine the delay of frames as they pass through the
        Bridge's relay."
    INDEX  { ieee8021BridgeBaseComponentId,
             ieee8021BridgeTrafficClass,
             ieee8021TsnRemoteMgmtBridgeIngressPort,
             ieee8021TsnRemoteMgmtBridgeEgressPort
           }
    ::= { ieee8021TsnRemoteMgmtBridgeDelayTable 1 }

Ieee8021TsnRemoteMgmtBridgeDelayEntry ::=
    SEQUENCE {
        ieee8021TsnRemoteMgmtBridgeIngressPort
            IEEE8021BridgePortNumber,
        ieee8021TsnRemoteMgmtBridgeEgressPort
            IEEE8021BridgePortNumber,
        ieee8021TsnRemoteMgmtIndependentDelayMin
            Unsigned32,
        ieee8021TsnRemoteMgmtIndependentDelayMax
            Unsigned32,
       ieee8021TsnRemoteMgmtDependentDelayMin
            Unsigned32,
        ieee8021TsnRemoteMgmtDependentDelayMax
            Unsigned32
    }

ieee8021TsnRemoteMgmtBridgeIngressPort OBJECT-TYPE
    SYNTAX      IEEE8021BridgePortNumber
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "..."
    REFERENCE   "..."
    ::= { ieee8021TsnRemoteMgmtBridgeDelayEntry 1 }

ieee8021TsnRemoteMgmtBridgeEgressPort OBJECT-TYPE
    SYNTAX      IEEE8021BridgePortNumber
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "..."
    REFERENCE   "..."
    ::= { ieee8021TsnRemoteMgmtBridgeDelayEntry 2 }

ieee8021TsnRemoteMgmtIndependentDelayMin OBJECT-TYPE
    SYNTAX      Unsigned32
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute provides the minimum delay independent
        from frame length for a frame to forward from ingress
        port to egress port.

        The delay begins when the message timestamp point of the
        ingress frame passes the reference plane marking the
        boundary between the network media and PHY. The delay
        ends when the message timestamp point of the egress
        frame passes the reference plane marking the boundary
        between the network media and PHY. The message timestamp
        point is specified by IEEE Std 802.1AS for various media,
        near the start of the frame.

        Note: This delay includes all aspects of length-independent
        delay for a frame that is forwarded, including handling of
        error conditions."
    REFERENCE   "12.32.1.1"
    ::= { ieee8021TsnRemoteMgmtBridgeDelayEntry 3 }

ieee8021TsnRemoteMgmtIndependentDelayMax OBJECT-TYPE
    SYNTAX      Unsigned32
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute provides the maximum delay independent
        from frame length for a frame to forward from ingress
        port to egress port.

        The delay begins when the message timestamp point of
        the ingress frame passes the reference plane marking
        the boundary between the network media and PHY. The delay
        ends when the message timestamp point of the egress frame
        passes the reference plane marking the boundary between
        the network media and PHY. The message timestamp point is
        specified by IEEE Std 802.1AS for various media, near the
        start of the frame."
    REFERENCE   "12.32.1.1"
    ::= { ieee8021TsnRemoteMgmtBridgeDelayEntry 4 }

ieee8021TsnRemoteMgmtDependentDelayMin OBJECT-TYPE
    SYNTAX      Unsigned32
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute provides the minimum length-dependent
        delay from ingress port to egress port.

        It provides the portion of delay that is dependent on
        frame length, where frame length is the number of octets
        that transfer across the MAC Service interfaces. Each
        length-dependent delay attribute specifies the time for
        a single octet of the frame to transfer from ingress
        to egress."
    REFERENCE   "12.32.1.2"
    ::= { ieee8021TsnRemoteMgmtBridgeDelayEntry 5 }

ieee8021TsnRemoteMgmtDependentDelayMax OBJECT-TYPE
    SYNTAX      Unsigned32
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute provides the maximum length-dependent
        delay from ingress port to egress port.

        It provides the portion of delay that is dependent on
        frame length, where frame length is the number of octets
        that transfer across the MAC Service interfaces. Each
        length-dependent delay attribute specifies the time for
        a single octet of the frame to transfer from ingress
        to egress."
    REFERENCE   "12.32.1.2"
    ::= { ieee8021TsnRemoteMgmtBridgeDelayEntry 6 }

-- =============================================================
-- the ieee8021TsnRemoteMgmtPropagationDelayTable
-- =============================================================

ieee8021TsnRemoteMgmtPropagationDelayTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021TsnRemoteMgmtPropagationDelayEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table containing a set of parameters necessary to
        determine the delay along the network media (e.g. cable)
        for a frame transmitted from the specifed Port of this
        Bridge to the neighboring Port on a different Bridge.
        There is one Propagation Delay managed object per
        egress Port of a Bridge."
    REFERENCE   "12.32.2"
    ::= { ieee8021TsnRemoteMgmtPropagationDelay 1 }

ieee8021TsnRemoteMgmtPropagationDelayEntry OBJECT-TYPE
    SYNTAX      Ieee8021TsnRemoteMgmtPropagationDelayEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A list of objects containing information necessary to
            determine the delay along the network media (e.g. cable)
            for a frame transmitted from the specifed Port of this
            Bridge to the neighboring Port on a different Bridge."
    INDEX  { ieee8021BridgeBasePort }
    ::= { ieee8021TsnRemoteMgmtPropagationDelayTable 1 }

Ieee8021TsnRemoteMgmtPropagationDelayEntry ::=
    SEQUENCE {
        ieee8021TsnRemoteMgmtTxPropagationDelay
            Unsigned32
        }

ieee8021TsnRemoteMgmtTxPropagationDelay OBJECT-TYPE
    SYNTAX      Unsigned32
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute provides the transmission propagation delay.

        The propagation delay begins when the message timestamp
        point of an egress frame passes the reference plane marking
        the boundary between the network media and PHY. It ends
        when the message timestamp point of an ingress frame on the
        neighboring Bridge's Port passes the reference plane marking
        the boundary between the network media and PHY. The message
        timestamp point is specified by IEEE Std 802.1AS for
        various media."
    REFERENCE   "12.32.2.1"
    ::= { ieee8021TsnRemoteMgmtPropagationDelayEntry 1 }


-- =============================================================
-- The Static Tree subtree
-- This subtree defines the objects necessary to determine if
-- the static trees feature is supported by the Bridge.
-- =============================================================

ieee8021TsnRemoteMgmtStaticTreesSupported OBJECT-TYPE
    SYNTAX      TruthValue
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute is used by the TSN CNC to determine that
        TE-MSTID is supported by the Bridge."
    REFERENCE   "12.32.3.1"
    ::= { ieee8021TsnRemoteMgmtStaticTrees 1 }

-- =============================================================
-- the ieee8021TsnRemoteMgmtMsrpMrpExternalControlTable
-- =============================================================

ieee8021TsnRemoteMgmtMsrpMrpExternalControlTable OBJECT-TYPE
    SYNTAX      SEQUENCE OF Ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A table containing a set of parameters necessary for
        a network manager to 1) disable MRP attribute propagation (MAP)
        for the MRP Participant of a bridge port, 2) read MRP attribute
        registrations that the MRP Participant receives, and 3) write
        MRP attribute values for the MRP Participant to declare."
    REFERENCE   "12.32.4"
    ::= { ieee8021TsnRemoteMgmtMrpExternalControl 1 }

ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry OBJECT-TYPE
    SYNTAX      Ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry
    MAX-ACCESS  not-accessible
    STATUS      current
    DESCRIPTION
        "A list of objects necessary for a network manager to
        1) disable MRP attribute propagation (MAP) for the
        MRP Participant of a bridge port, 2) read MRP attribute
        registrations that the MRP Participant receives, and 3) write
        MRP attribute values for the MRP Participant to declare."
    INDEX  { ieee8021BridgeBaseComponentId,
             ieee8021BridgeBasePort,
             ieee8021QBridgeVlanIndex }
    ::= { ieee8021TsnRemoteMgmtMsrpMrpExternalControlTable 1 }

Ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry ::=
    SEQUENCE {
        ieee8021TsnRemoteMgmtMsrpMrpExternalControl
            TruthValue,
        ieee8021TsnRemoteMgmtMrpIndicationList
            OCTET STRING,
        ieee8021TsnRemoteMgmtMrpIndicationListLength
            Unsigned32,
        ieee8021TsnRemoteMgmtMrpIndicationChangeCounter
            Counter64,
        ieee8021TsnRemoteMgmtMrpAdminRequestList
            OCTET STRING,
        ieee8021TsnRemoteMgmtMrpAdminRequestListLength
            Unsigned32,
        ieee8021TsnRemoteMgmtMrpOperRequestList
            OCTET STRING,
        ieee8021TsnRemoteMgmtMrpOperRequestListLength
            Unsigned32
        }

ieee8021TsnRemoteMgmtMsrpMrpExternalControl OBJECT-TYPE
    SYNTAX      TruthValue
    MAX-ACCESS  read-write
    STATUS      current
    DESCRIPTION
        "This attribute is used to indicate, whether MRP
        attributes are propagated on the MRP Participant,
        according to the specifications for MRP Attribute
        Propagation (MAP) and specifications of the
        MRP Application. When true(1), the MRP Participant is
        removed from the MRP Application's MAP Context. The
        MRP Participant performs all other aspects of MRP,
        including MRP operation, MRP specifications, and
        MRPDU encodings. The application component stores MAD
        indications for registration received on the Port,
        and invokes MAD requests for declarations on the Port.
        When false(2), MRP attributes propagate on the
        MRP Participant according to the specifications for
        MRP Attribute Propagation (MAP) and specifications of
        the MRP Application. Ports with the externalControl
        attribute false(2) are considered as candidates for
        the MRP Application's MAP Context. The remaining
        attributes of this subtree are ignored by Ports with
        the externalControl attribute false(2).
        This managed object applies to the MSRP application.
        A table is provided for each MAP Context (VLAN ID)."
    REFERENCE   "12.32.4.1"
    DEFVAL { false }
    ::= { ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry 1 }

ieee8021TsnRemoteMgmtMrpIndicationList OBJECT-TYPE
    SYNTAX      OCTET STRING
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute is used to store the list of all joined
        MRP attributes for the MRP Participant when the
        ieee8021TsnRemoteMgmtMrpExternalControl attribute is
        true(1). When the ieee8021TsnRemoteMgmtMrpExternalControl
        attribute is false(2), this attribute is ignored by the
        MRP Participant, and returns the empty octet string."
    REFERENCE   "12.32.4.2"
    ::= { ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry 2 }

ieee8021TsnRemoteMgmtMrpIndicationListLength OBJECT-TYPE
    SYNTAX      Unsigned32
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute is used to provide the number of octets
        in the ieee8021TsnRemoteMgmtMrpIndicationListLength
        attribute. When the ieee8021TsnRemoteMgmtMrpExternalControl
        attribute is false(2), this attribute returns zero."
    REFERENCE   "12.32.4.3"
    ::= { ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry 3 }

ieee8021TsnRemoteMgmtMrpIndicationChangeCounter OBJECT-TYPE
    SYNTAX      Counter64
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute is used to provide the number of changes
        done to the ieee8021TsnRemoteMgmtMrpIndicationList. When
        the ieee8021TsnRemoteMgmtMrpExternalControl attribute is
        false(2), this attribute returns zero."
    REFERENCE   "12.34.4.4"
    ::= { ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry 4 }

ieee8021TsnRemoteMgmtMrpAdminRequestList OBJECT-TYPE
    SYNTAX      OCTET STRING
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute is used to provide the administrative
        value of the current list of MAD requests for the
        MRP Participant (operRequestList). Each entry in this
        attribute is encoded as the attribute_type parameter as
        a single octet, followed by the length of the
        attribute_value parameter as a single octet, followed
        by a sequence of octets for the attribute_value parameter.
        When the ieee8021TsnRemoteMgmtMrpExternalControl attribute
        is true(1), this attribute is copied to the
        ieee8021TsnRemoteMgmtMrpOperRequestList attribute as soon
        as possible according to the implementation. When the
        ieee8021TsnRemoteMgmtMrpExternalControl attribute is
        false(2), this attribute is ignored by the MRP Participant,
        but it retains its value."
    REFERENCE   "12.32.4.5"
    DEFVAL { "" }
    ::= { ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry 5 }

ieee8021TsnRemoteMgmtMrpAdminRequestListLength OBJECT-TYPE
    SYNTAX      Unsigned32
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute is used to provide the administrative
        value for the number of octets in the
        ieee8021TsnRemoteMgmtMrpAdminRequestList attribute.
        When the ieee8021TsnRemoteMgmtMrpExternalControl attribute
        is true(1), this attribute is copied to the
        ieee8021TsnRemoteMgmtMrpOperRequestListLength attribute at
        the same time that the ieee8021TsnRemoteMgmtMrpAdminRequestList
        attribute is copied to the ieee8021TsnRemoteMgmtMrpOperRequestList
        attribute. When the ieee8021TsnRemoteMgmtMrpExternalControl
        attribute is false(2), this attribute is ignored by the
        MRP Participant, but it retains its value."
    REFERENCE   "12.32.4.6"
    DEFVAL { 0 }
    ::= { ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry 6 }

ieee8021TsnRemoteMgmtMrpOperRequestList OBJECT-TYPE
    SYNTAX      OCTET STRING
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute is used to proivde the operational value
        of the current list of MAD requests for the MRP Participant."
    REFERENCE   "12.32.4.7"
    ::= { ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry 7 }

ieee8021TsnRemoteMgmtMrpOperRequestListLength OBJECT-TYPE
    SYNTAX      Unsigned32
    MAX-ACCESS  read-only
    STATUS      current
    DESCRIPTION
        "This attribute is used to provide the operational value
        of the ieee8021TsnRemoteMgmtMrpAdminRequestListLength
        attribute, and it is copied at the same time that
        ieee8021TsnRemoteMgmtMrpAdminRequestList attribute is
        copied to ieee8021TsnRemoteMgmtMrpOperRequestList."
    REFERENCE   "12.32.4.8"
    ::= { ieee8021TsnRemoteMgmtMsrpMrpExternalControlEntry 8 }


-- =============================================================
-- IEEE802 TSN REMOTE MANAGEMENT MIB - Conformance Information
-- =============================================================

ieee8021TsnRemoteMgmtCompliances
    OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtConformance 1 }
ieee8021TsnRemoteMgmtGroups
    OBJECT IDENTIFIER ::= { ieee8021TsnRemoteMgmtConformance 2 }

-- =============================================================
-- units of conformance
-- =============================================================

-- =============================================================
-- the ieee8021TsnRemoteMgmtBridgeDelay group
-- =============================================================

ieee8021TsnRemoteMgmtBridgeDelayGroup OBJECT-GROUP
    OBJECTS {
        ieee8021TsnRemoteMgmtIndependentDelayMin,
        ieee8021TsnRemoteMgmtIndependentDelayMax,
        ieee8021TsnRemoteMgmtDependentDelayMin,
        ieee8021TsnRemoteMgmtDependentDelayMax
    }
    STATUS      current
    DESCRIPTION
        "Objects that define the delay of frames as they pass
        through the Bridge's relay."
    ::= { ieee8021TsnRemoteMgmtGroups 1 }


-- =============================================================
-- the ieee8021TsnRemoteMgmtPropagationDelay group
-- =============================================================

ieee8021TsnRemoteMgmtPropagationDelayGroup OBJECT-GROUP
    OBJECTS {
        ieee8021TsnRemoteMgmtTxPropagationDelay
    }
    STATUS      current
    DESCRIPTION
        "Objects that define delay of frames along the network
        media (e.g. cable)."
    ::= { ieee8021TsnRemoteMgmtGroups 2 }


-- =============================================================
-- the ieee8021TsnRemoteMgmtStaticTrees group
-- =============================================================

ieee8021TsnRemoteMgmtStaticTreesGroup OBJECT-GROUP
    OBJECTS {
        ieee8021TsnRemoteMgmtStaticTreesSupported
    }
    STATUS      current
    DESCRIPTION
        "Objects that define static tree support."
    ::= { ieee8021TsnRemoteMgmtGroups 3 }


-- =============================================================
-- the ieee8021TsnRemoteMgmtMrpExternalControl group
-- =============================================================

ieee8021TsnRemoteMgmtMrpExternalControlGroup OBJECT-GROUP
    OBJECTS {
        ieee8021TsnRemoteMgmtMsrpMrpExternalControl,
        ieee8021TsnRemoteMgmtMrpIndicationList,
        ieee8021TsnRemoteMgmtMrpIndicationListLength,
        ieee8021TsnRemoteMgmtMrpIndicationChangeCounter,
        ieee8021TsnRemoteMgmtMrpAdminRequestList,
        ieee8021TsnRemoteMgmtMrpAdminRequestListLength,
        ieee8021TsnRemoteMgmtMrpOperRequestList,
        ieee8021TsnRemoteMgmtMrpOperRequestListLength
    }
    STATUS      current
    DESCRIPTION
        "Objects that define configuration of MRP External control."
    ::= { ieee8021TsnRemoteMgmtGroups 4 }


-- =============================================================
-- compliance statements
-- =============================================================

ieee8021TsnRemoteMgmtCompliance MODULE-COMPLIANCE
    STATUS      current
    DESCRIPTION
        "The compliance statement for devices supporting
        TSN Remote management.

        Support of the objects defined in the IEEE8021-TSN REMOTE
        MANAGEMENT MIB also requires support of the IEEE8021-BRIDGE-MIB;
        the provisions of 17.3.2 apply to implementations claiming
        support of the IEEE8021-TSN REMOTE  MANAGEMENT MIB."

    MODULE -- this module
        MANDATORY-GROUPS {
            ieee8021TsnRemoteMgmtBridgeDelayGroup,
            ieee8021TsnRemoteMgmtPropagationDelayGroup,
            ieee8021TsnRemoteMgmtStaticTreesGroup,
            ieee8021TsnRemoteMgmtMrpExternalControlGroup
        }

    ::= { ieee8021TsnRemoteMgmtCompliances 1 }

END



module ieee802-dot1q-tsn-types {

  namespace "urn:ieee:std:802.1Q:yang:ieee802-dot1q-tsn-types";
  prefix "dot1q-tsn-types";

  import ietf-inet-types { prefix "inet"; }

  organization
    "Institute of Electrical and Electronics Engineers";

  contact
    "WG-URL: http://ieee802.org/1/
    WG-EMail: stds-802-1@ieee.org

    Contact: IEEE 802.1 Working Group Chair
    Postal: C/O IEEE 802.1 Working Group
            IEEE Standards Association
            445 Hoes Lane
            Piscataway
            NJ 08854
            USA
 	
    E-mail: stds-802-1@ieee.org";

  description
    "Common typedefs and groupings for TSN user/network configuration 
    in IEEE Std 802.1Q.";
  
  revision 2018-02-15 {
    description
      "Initial revision specified in 46.3 of IEEE Std 802.1Qcc-2018,
      Amendment: Stream Reservation Protocol (SRP) Enhancements
      and Performance Improvements.";
    reference
      "46.3 of IEEE Std 802.1Qcc-2018";
  }

  typedef stream-id-type {
    type string {
      pattern '[0-9a-fA-F]{2}(-[0-9a-fA-F]{2}){5}:[0-9a-fA-F]{2}-[0-9a-fA-F]{2}';
    }
    description
      "This typedef specifies a Stream ID, a unique identifier
      of the Stream's configuration, used by protocols in the
      network to associate the user's Stream with TSN resources.
      
      The Stream ID is a string that represents two fields:
      
      MAC Address:
      
        A 48-bit IEEE 802 MAC address associated with
        the Talker sourcing the Stream to the bridged network.
        The entire range of MAC addresses are acceptable.
      
        NOTE 1 — The MAC address component of the StreamID can, 
        but does not necessarily, have the same value as the
        source_address parameter of any frame in the actual
        data Stream. For example, the Stream ID can be assigned
        by a TSN CUC (see 46.1.3.3 of IEEE Std 802.1Qcc-2018),
        using a pool of MAC addresses that the TSN CUC maintains.
      
        NOTE 2 — If the MAC addresses used to construct
        Stream IDs are not unique within the network, duplicate
        Stream IDs can be generated, with unpredictable results.        
      
      Unique ID:
      
        A 16-bit unique ID that is used to distinguish
        between multiple Streams within the station
        identified by MAC Address.
      
      The string specifies eight octets, with
      each octet represented as two hexadecimal
      characters. The first six octets specify
      the MAC Address, using the canonical format of
      IEEE Std 802, with a dash separating each octet.
      The last two octets specify the Unique ID,
      with the high-order octet, a dash, and then the
      low-order octet. The MAC Address and Unique ID
      are separated by colon.
      
      stream-id-type is intended for use by other modules
      as the type for a key to a list of Stream
      configurations (using group-talker and group-listener)
      and a list of Stream status (using group-status-stream
      and group-status-talker-listener).";
    reference
      "46.2.3.1 of IEEE Std 802.1Qcc-2018";
  }  
  
  grouping group-interface-id {
    description
      "This YANG grouping specifies the identification of
      a distinct point of attachment (interface) in a station
      (end station or Bridge).";
    reference
      "46.2.3.3 of IEEE Std 802.1Qcc-2018";
    leaf mac-address {
      type string {
        pattern '[0-9a-fA-F]{2}(-[0-9a-fA-F]{2}){5}';
      }
      description
        "mac-address is the EUI-48 MAC address (IEEE Std 802)
        of the interface in the station (end station or Bridge).
        This MAC address uniquely identifies the station within
        the local network.
        
        mac-address shall be included in an instance of
        a container using group-interface-id.
        
        NOTE — This MAC address can be discovered in the
        physical topology using protocols such as
        IEEE Std 802.1AB (LLDP). LLDP supports MAC address
        as a subtype for the station’s Chassis ID and Port ID.
        If the station does not use MAC address for its LLDP IDs,
        remote management can be used to associate this mac-address
        to the values provided in the LLDP IDs.
        
        The string uses the hexadecimal representation
        specified in IEEE Std 802 (i.e. canonical format).";
    }
    leaf interface-name {
      type string;
      description
        "interface-name is the name of the interface that is
        assigned locally by the station (end station or Bridge).
        
        interface-name may be included in an instance of
        a container using group-interface-id.
        
        IEEE Std 802 recommends that each distinct point of
        attachment to an IEEE 802 network have its own EUI MAC
        address. If the identified station follows this 
        IEEE 802 recommendation, the mac-address leaf
        uniquely identifies the interface as well as the
        station, and interface-name is not needed.
        
        If the mac-address applies to more than one interface
        (distinct point of attachment) within the station, 
        interface-name provides a locally assigned name that
        can help to identify the interface.
        
        When YANG is used for management of the station, 
        interface-name is the interface name that serves
        as the key for the station’s interface list (RFC7223).
        
        NOTE 1 — The TSN CNC is typically located in a different
        physical product than the station identified by this 
        group-interface-id. Since the interface-name is assigned
        locally by the identified station, it is possible that
        the station’s product will change interface-name in a
        manner that the TSN CNC cannot detect. For example, 
        RFC7223 mentions that the YANG interface name can change
        when a physical attachment point is inserted or removed.
        
        NOTE 2 — This interface name can be discovered in the
        physical topology using protocols such as
        IEEE Std 802.1AB (LLDP). LLDP supports interface name
        as a subtype for its Port ID. If the station does not
        use interface name for its LLDP Port ID, remote management
        can be used to associate this interface-name to the values
        provided in the LLDP Port ID.";
    }
  }
  
  grouping group-ieee802-mac-addresses {
    description
      "This YANG grouping specifies the pair of
      IEEE 802 MAC addresses for Stream identification.
      
      The use of these fields for Stream identification
      corresponds to the managed objects for
      Stream identification in IEEE Std 802.1CB.
      If inconsistency arises between this specification
      and IEEE Std 802.1CB, IEEE Std 802.1CB takes
      precedence.";
    reference
      "46.2.3.4.1 of IEEE Std 802.1Qcc-2018";
    leaf destination-mac-address {
      type string {
        pattern '[0-9a-fA-F]{2}(-[0-9a-fA-F]{2}){5}';
      }
      description
        "Destination MAC address.
        
        An address of all 1's specifies that
        the destination MAC address is ignored for
        purposes of Stream identification.
        
        The string uses the hexadecimal representation
        specified in IEEE Std 802 (i.e. canonical format).";
    }
    leaf source-mac-address {
      type string {
        pattern '[0-9a-fA-F]{2}(-[0-9a-fA-F]{2}){5}';
      }
      description
        "Source MAC address.
        
        An address of all 1's specifies that
        the source MAC address is ignored for
        purposes of Stream identification.
        
        The string uses the hexadecimal representation
        specified in IEEE Std 802 (i.e. canonical format).";
    }
  }
  
  grouping group-ieee802-vlan-tag {
    description
      "This YANG grouping specifies a
      customer VLAN Tag (C-TAG of clause 9)
      for Stream identification.
      
      The Drop Eligible Indicator (DEI) field is
      not relevant from the perspective of a
      TSN Talker/Listener.
      
      The use of these fields for Stream identification
      corresponds to the managed objects for
      Stream identification in IEEE Std 802.1CB.
      If inconsistency arises between this specification
      and IEEE Std 802.1CB, IEEE Std 802.1CB takes
      precedence.";
    reference
      "46.2.3.4.2 of IEEE Std 802.1Qcc-2018";
    leaf priority-code-point {
      type uint8 {
        range "0 .. 7"; // 3 bits
      }
      description
        "Priority Code Point (PCP) field.
        
        The priority-code-point is not used to
        identify the Stream, but it does
        identify a traffic class (queue) in
        Bridges.";
    }
    leaf vlan-id {
      type uint16 {
        range "0 .. 4095"; // 12 bits
      }
      description
        "VLAN ID (VID) field.
        
        If only the priority-code-point is known,
        the vlan-id is specified as 0.";
    }
  }
  
  grouping group-ipv4-tuple {
    description
      "This YANG grouping specifies parameters
      to identify an IPv4 (RFC791) Stream.
      
      The use of these fields for Stream identification
      corresponds to the managed objects for
      Stream identification in IEEE Std 802.1CB.
      If inconsistency arises between this specification
      and IEEE Std 802.1CB, IEEE Std 802.1CB takes
      precedence.";
    reference
      "46.2.3.4.3 of IEEE Std 802.1Qcc-2018";
    leaf source-ip-address {
      type inet:ipv4-address;
      description
        "Source IPv4 address.
        
        An address of all 0's specifies that
        the IP source address is ignored for
        purposes of Stream identification.";
    }
    leaf destination-ip-address {
      type inet:ipv4-address;
      description
        "Destination IPv4 address.";
    }
    leaf dscp {
      type uint8;
      description
        "Differentiated services code
        point, DSCP (RFC2474).
        
        A value of 64 decimal specifies that
        the DSCP is ignored for
        purposes of Stream identification.";
    }
    leaf protocol {
      type uint16;
      description
        "IPv4 Protocol (e.g. UDP).
        
        The special value of all 1’s (FFFF hex)
        represents ’None’, meaning that
        protocol, source-port, and
        destination-port are ignored for
        purposes of Stream identification.
        
        For any value other than all 1’s, the
        lower octet is used to match IPv4 Protocol.";
    }
    leaf source-port {
      type uint16;
      description
        "This matches the source port of the protocol.";
    }
    leaf destination-port {
      type uint16;
      description
        "This matches the destination port of the protocol.";
    }
  }
  
  grouping group-ipv6-tuple {
    description
      "This YANG grouping specifies parameters
      to identify an IPv6 (RFC2460) Stream.
      
      The use of these fields for Stream identification
      corresponds to the managed objects for
      Stream identification in IEEE Std 802.1CB.
      If inconsistency arises between this specification
      and IEEE Std 802.1CB, IEEE Std 802.1CB takes
      precedence.";
    reference
      "46.2.3.4.4 of IEEE Std 802.1Qcc-2018";
    leaf source-ip-address {
      type inet:ipv6-address;
      description
        "Source IPv6 address.
        
        An address of all 0's specifies that
        the IP source address is ignored for
        purposes of Stream identification.";
    }
    leaf destination-ip-address {
      type inet:ipv6-address;
      description
        "Destination IPv6 address.";
    }
    leaf dscp {
      type uint8;
      description
        "Differentiated services code
        point, DSCP (RFC2474).
        
        A value of 64 decimal specifies that
        the DSCP is ignored for
        purposes of Stream identification.";
    }
    leaf protocol {
      type uint16;
      description
        "IPv6 Next Header (e.g. UDP).
        
        The special value of all 1’s (FFFF hex)
        represents ’None’, meaning that
        protocol, source-port, and
        destination-port are ignored for
        purposes of Stream identification.
        
        For any value other than all 1’s, the
        lower octet is used to match IPv6 Next Header.";
    }
    leaf source-port {
      type uint16;
      description
        "This matches the source port of the protocol.";
    }
    leaf destination-port {
      type uint16;
      description
        "This matches the destination port of the protocol.";
    }
  }
  
  grouping group-user-to-network-requirements {
    description
      "This YANG grouping specifies specifies user requirements
      for the Stream, such as latency and redundancy.
      
      The network (e.g. CNC) will merge
      all user-to-network-requirements for a Stream
      to ensure that all requirements are met.";
    reference
      "46.2.3.6 of IEEE Std 802.1Qcc-2018";
    leaf num-seamless-trees {
      type uint8;
      default "1";
      description
        "num-seamless-trees specifies the number
        of trees that the network will configure to
        deliver seamless redundancy for the Stream.
        
        The value zero is interpreted as one
        (i.e. no seamless redundancy).
        
        This requirement is provided from the Talker only.
        Listeners shall set this leaf to one.
        
        From each Talker to a single Listener, the
        network configures a path that relays Stream data
        through Bridges. If the Talker has more
        than one Listener, the network configures a
        tree of multiple paths.
        
        num-seamless-trees specifies the number of maximally
        disjoint trees that the network shall configure
        from the Talker to all Listeners. Each
        tree is disjoint from other trees, in that the
        network evaluates the physical topology to avoid
        sharing the same Bridge and links in each
        tree’s paths. This computation of disjoint trees
        is maximal, in that shared Bridges and links
        are avoided to the maximum extent allowed
        by the physical topology. For example, if a
        single link exists from a Bridge to a Listener,
        and num-seamless-trees is 3, then all 3 trees will
        share that link to the Listener.
        
        When num-seamless-trees is greater than one,
        the transfer of the Stream’s data frames
        shall use a seamless redundancy standard, such as
        IEEE Std 802.1CB. When a link shared by multiple trees
        diverges to multiple disjoint links, the
        seamless redundancy standard replicates
        (i.e. forwards a distinct copy of each data frame
        to the disjoint trees). When disjoint trees
        converge to a single link, the seamless redundancy
        standard eliminates the duplicate copies of each
        data frame. Assuming that other sources of frame loss
        are mitigated (e.g. congestion), failure of a link or
        Bridge in one disjoint tree does not result in frame
        loss as long as at least one remaining disjoint tree
        is operational.
        
        If the Talker sets this leaf to one, the network
        may make use of redundancy standards that are
        not seamless (i.e. failure of link results in
        lost frames), such as MSTP and IS-IS.
        
        If the Talker sets this leaf to greater than one,
        and seamless redundancy is not possible in the
        current network (no disjoint paths, or no seamless
        redundancy standard in Bridges), 
        group-status-stream.status-info.failure-code 
        is non-zero (46.2.4.1 of IEEE Std 802.1Qcc-2018).
        
        If group-user-to-network-requirements is not
        provided by the Talker or Listener, the network 
        shall use the default value of one for this leaf.";
      reference
        "46.2.3.6.1 of IEEE Std 802.1Qcc-2018";
    }
    leaf max-latency {
      type uint32;
      default "0";
      description
        "Maximum latency from Talker to
        Listener(s) for a single frame of the Stream.
        
        max-latency is specified as an integer number
        of nanoseconds.
        
        Latency shall use the definition of 3.102,
        with additional context as follows:
        The ’known reference point in the frame’ is
        the message timestamp point specified in
        IEEE Std 802.1AS for various media
        (i.e. start of the frame). The ’first point’
        is in the Talker, at the reference plane
        marking the boundary between the network
        media and PHY (see IEEE Std 802.1AS).
        The ’second point’ is in the Listener,
        at the reference plane marking the boundary
        between the network media and PHY.
        
        When this requirement is specified by
        the Talker, it must be satisfied for
        all Listeners.
        
        When this requirement is specified by
        the Listener, it must be satisfied for
        this Listener only.
        
        If group-user-to-network-requirements is
        not provided by the Talker or Listener, 
        the network shall use the default value of
        zero for this leaf.
        
        The special value of zero represents
        usage of the initial value of
        group-status-talker-listener.accumulated-latency
        as the maximum latency requirement. This effectively
        locks-down the initial latency that the network
        calculates after successful configuration of the
        Stream, such that any subsequent increase in
        latency beyond that value causes the Stream to fail.
        
        The assumption for when the ’first point’ occurs
        in the Talker depends on the presence of the
        time-aware container in the Talker’s
        traffic-specification.
        
        When time-aware is not present:
        
          The Talker is assumed to transmit
          at an arbitrary time (not scheduled).
        
        When time-aware is present:
        
          The ’first point’ is assumed to occur
          at the start of traffic-specification.interval,
          as if the Talker’s offsets (earliest-transmit-offset
          and latest-transmit-offset) are both zero. 
          The Talker’s offsets are not typically zero, 
          but use of the start of interval for purposes 
          of max-latency allows the Listener(s) to 
          schedule their application independently 
          from the Talker’s offset configuration.
        
          The Listener determines max-latency
          based on its scheduling of a read
          function in the application. Nevertheless,
          the time from frame reception (i.e. ’second
          point’) to execution of the read function
          is in the user scope, and therefore
          not included in max-latency.
        
          max-latency can be set to
          a value greater than the Talker’s
          interval, in order to specify a
          longer latency requirement. For example,
          if the Talker’s interval is 500 microsec,
          and max-latency is 700 microsec, the Listener
          receives the frame no later than
          200 microsec into the interval that follows
          the Talker’s interval.";
      reference
        "46.2.3.6.2 of IEEE Std 802.1Qcc-2018";
    }
  }
  
  grouping group-interface-capabilities {
    description
      "This YANG grouping specifies the network
      capabilities of all interfaces (Ports) contained
      in end-station-interfaces.
      
      The network may provide configuration
      of these capabilities in 
      group-status-talker-listener.interface-configuration.
      
      NOTE: If an end station contains multiple interfaces
      with different network capabilities, each interface
      should be specified as a distinct Talker or
      Listener (i.e. one entry in end-station-interfaces).
      Use of multiple entries in end-station-interfaces is intended
      for network capabilities that span multiple interfaces
      (e.g. seamless redundancy).";
    reference
      "46.2.3.7 of IEEE Std 802.1Qcc-2018";
    leaf vlan-tag-capable {
      type boolean;
      default "false";
      description
        "When vlan-tag-capable is true, the interface supports
        the ability to tag/untag frames using a
        Customer VLAN Tag (C-TAG of clause 9)
        provided by the network.
        
        For a Talker, the network’s tag replaces the
        tag specified by the data-frame-specification.
        If the data-frame-specification is untagged
        (no group-ieee802-vlan-tag), the network’s tag is
        inserted in the frame as it passes through the
        interface.
        
        For a Listener, the user’s tag from
        the data-frame-specification replaces the
        network’s tag as the frame passes
        through the interface. If the data-frame-specification
        is untagged (no group-ieee802-vlan-tag), the
        network’s tag is removed from the frame as it
        passes through the interface.
        
        If the end station supports more than one interface
        (i.e. more than one entry in end-station-interfaces), 
        vlan-tag-capable of true means that a distinct
        VLAN tag can be applied to each interface. The list 
        of VLAN tag (one for each interface) can be provided
        by the network in interface-configuration.interface-list
        (ieee802-vlan-tag choice).
        
        When vlan-tag-capable is false, the interface
        does not support the capability to tag/untag frames 
        using a Customer VLAN Tag (C-TAG of clause 9)
        provided by the network.
        
        If interface-capabilities is not provided by the Talker
        or Listener, the network shall use the default 
        value of false for this leaf.";
      reference
        "46.2.3.7.1 of IEEE Std 802.1Qcc-2018";
    }
    leaf-list cb-stream-iden-type-list {
      type uint32;
      description
        "cb-stream-iden-type-list provides a list of the
        supported Stream Identification types as specified
        in IEEE Std 802.1CB.
        
        Each Stream Identification type is provided as a
        32-bit unsigned integer. The upper three octets
        contain the OUI/CID, and the lowest octet contains
        the type number.
        
        NOTE —  If the Talker/Listener end system supports
        IEEE Std 802.1CB, Null Stream identification is
        required, and that Stream Identification type is
        included in this list. If the Talker/Listener end 
        system does not support IEEE Std 802.1CB, this 
        list is empty.
        
        If the end station supports more than one interface
        (i.e. more than one interface-id in end-station-interfaces,
        an empty cb-stream-iden-type-list means that the end station
        is capable of transferring the Stream on any one of its
        interfaces (not all). When this is specified, the network
        shall decide which interface is best used for TSN purposes,
        and communicate that decision by returning a single interface
        in interface-configuration.interface-list. The 
        Talker/Listener uses this interface alone for the Stream.
        
        If interface-capabilities is not provided within
        group-talker or group-listener, the network shall use an empty
        list as the default value for this element.";
      reference
        "46.2.3.7.2 of IEEE Std 802.1Qcc-2018";
    }
    leaf-list cb-sequence-type-list {
      type uint32;
      description
        "cb-sequence-type-list provides a list of the supported
        Sequence Encode/Decode types as specified in
        IEEE Std 802.1CB.
        
        Each sequence type is provided as a 32-bit unsigned
        integer. The upper three octets contain the OUI/CID,
        and the lowest octet contains the type number.
        
        If interface-capabilities is not provided within
        group-talker or group-listener, the network shall use an empty
        list as the default value for this element.";
      reference
        "46.2.3.7.3 of IEEE Std 802.1Qcc-2018";
    }
  }
 
  grouping group-interface-configuration {
    description
      "This YANG grouping provides configuration of
      interfaces in the Talker/Listener. This configuration
      assists the network in meeting the Stream’s requirements.
      The interface-configuration meets the capabilities of
      the interface as provided in interface-capabilities.";
    reference
      "46.2.5.3 of IEEE Std 802.1Qcc-2018";
    list interface-list {
      key "mac-address interface-name";
      description
        "A distinct configuration is provided for
        each interface in the Talker/Listener (even if
        multiple interfaces use the same configuration).
        Each entry in this interface-list consists
        of an interface identification (group-interface-id),
        followed by a list of configuration values for 
        that interface (config-list).
        
        If interface-configuration is not provided within
        group-status-talker-listener, the network shall
        assume zero entries as the default (no interface
        configuration).
        
        Since the interface-name leaf is optional, empty string
        can be used for its key value.";
      uses group-interface-id;
      list config-list {
        key "index";
        description
          "List of configuration values for
          the interface.";
        leaf index {
          type uint8;
          description
            "This index is provided in order to
            provide a unique key per list entry.
            The value of index for each entry
            shall be unique (but not necessarily
            contiguous).";
        }
        choice config-value {
          description
            "One of the following choices is
            provided for each configuration value.
            Each container name acts as the case name
            for the choice.";
          container ieee802-mac-addresses {
            description
              "Source and destination MAC addresses
              that apply to the network side of
              the user/network boundary.
              
              NOTE 1 - On the userside, the MAC addresses
              correspond to the ieee802-mac-addresses
              of data-frame-specification.
              
              NOTE 2 - The source MAC address of the
              network is typically the same as the
              user. The destination MAC address can
              be different. For example, the user
              can use an individual address, but
              the network can use a group (multicast)
              address.
              
              This configuration value is not provided
              unless IEEE Std 802.1CB is supported, and
              a value for Active Destination MAC
              and VLAN Stream identification
              is provided in cb-stream-iden-type-list
              of interface-capabilities.";
            reference
              "46.2.5.3.1 of IEEE Std 802.1Qcc-2018";
            uses group-ieee802-mac-addresses;
          }
          container ieee802-vlan-tag {
            description
              "Customer VLAN Tag (C-TAG of clause 9)
              that applies to the network side of
              the user/network boundary. 
              
              NOTE - On the user side, the VLAN tag corresponds
              to the ieee802-vlan-tag of data-frame-specification
              (including untagged if this field is not provided).
              
              If the user provides a VLAN ID in the
              ieee802-vlan-tag of data-frame-specification,
              the Stream’s data frames are assumed to
              be limited to the active topology for
              that VLAN ID. Therefore, if the network
              uses a different VLAN ID in
              this config-value, the network shall ensure
              that the replacement VLAN ID is limited
              to the equivalent active topology.
              
              This configuration value is not provided
              unless vlan-tag-capable of
              interface-capabilities is true.";
            reference
              "46.2.5.3.2 of IEEE Std 802.1Qcc-2018";
            uses group-ieee802-vlan-tag;
          }
          container ipv4-tuple {
            description
              "IPv4 identification that applies to the
              network side of the user/network
              boundary.
              
              This configuration value is not provided
              unless IEEE Std 802.1CB is supported,
              and a value for IP Stream identification
              is provided in cb-stream-iden-type-list
              of interface-capabilities.";
            reference
              "46.2.5.3.3 of IEEE Std 802.1Qcc-2018";
            uses group-ipv4-tuple;
          }
          container ipv6-tuple {
            description
              "IPv6 identification that applies to the
              network side of the user/network
              boundary.
              
              This configuration value is not provided
              unless IEEE Std 802.1CB is supported,
              and a value for IP Stream identification
              is provided in cb-stream-iden-type-list
              of interface-capabilities.";
            reference
              "46.2.5.3.4 of IEEE Std 802.1Qcc-2018";
            uses group-ipv6-tuple;
          }
          leaf time-aware-offset {
            type uint32;
            description
            "If the time-aware container
            is present in the
            traffic-specification of the Talker,
            this config-value shall be provided
            by the network to the Talker.
              
            If the time-aware container
            is not present in the
            traffic-specification of the Talker,
            this config-value shall not
            be provided by the network.
              
            This config-value shall not
            be provided to Listeners, as it is
            not applicable.
              
            time-aware-offset specifies
            the offset that the Talker
            shall use for transmit.             
            The network returns a value between
            earliest-transmit-offset
            and latest-transmit-offset of the
            Talker’s traffic-specification.
            The value is expressed as
            nanoseconds after the start
            of the Talker’s interval.";
            reference
              "46.2.5.3.5 of IEEE Std 802.1Qcc-2018";
          }
        }
      }
    }
  }
    
  grouping group-talker {
    description
      "This YANG grouping specifies:
      - Talker’s behavior for Stream (how/when transmitted)
      - Talker’s requirements from the network
      - TSN capabilities of the Talker’s interface(s)
      
      In the fully centralized model of TSN configuration,
      this grouping originates from the CUC, and
      is delivered to the CNC.";
    reference
      "46.2.3 of IEEE Std 802.1Qcc-2018";
    
    container stream-rank {
      description
        "Rank of this Stream's configuration relative to other 
        Streams in the network. This rank is used to determine 
        success/failure of Stream resource configuration, 
        and it is unrelated to the Stream’s data.";
      reference
        "46.2.3.2 of IEEE Std 802.1Qcc-2018";
      leaf rank {
        type uint8;
        description
          "The Rank is used by the network to decide which Streams
          can and cannot exist when TSN resources reach their limit.
          If a Bridge’s Port becomes oversubscribed (e.g. network
          reconfiguration, IEEE 802.11 bandwidth reduction), the
          Rank is used to help determine which Streams can be
          dropped (i.e. removed from Bridge configuration).
          
          The only valid values for Rank shall be zero and one.
          The configuration of a Stream with Rank zero is more
          important than the configuration of a Stream with 
          Rank one. The Rank value of zero is intended for 
          emergency traffic, and the Rank value of one is 
          intended for non-emergency traffic.
          
          NOTE — It is expected that higher layer applications
          and protocols can use the Rank to indicate the
          relative importance of Streams based on user
          preferences. Those user preferences are expressed
          by means beyond the scope of this standard. When
          multiple applications exist in a network
          (e.g. audio/video along with industrial control), 
          it can be challenging for the varied applications
          and vendors to agree on multiple Rank values.
          To mitigate such challenges, this Rank uses
          a simple concept of emergency (zero) and 
          non-emergency (one) that can be applied 
          over all applications. For example, in a network
          that carries audio Streams for fire safety
          announcements, all applications are likely to
          agree that those Streams use Rank of zero.";        
        reference
          "46.2.3.2.1 of IEEE Std 802.1Qcc-2018";
      }
    }
    
    list end-station-interfaces {
      key "mac-address interface-name";
      min-elements 1;
      description
        "List of identifiers, one for each physical
        interface (distinct point of attachment) in 
        the end station acting as a Talker.
        
        Although many end stations contain a single interface,
        this list allows for multiple interfaces. Some TSN
        features allow a single Stream to span multiple interfaces
        (e.g. seamless redundancy).
        
        Each entry of end-station-interfaces is used by the CNC 
        to locate the Talker in the topology.
        
        Since the interface-name leaf is optional, empty string
        can be used for its key value.";
      reference
        "46.2.3.3 of IEEE Std 802.1Qcc-2018";
      uses group-interface-id;
    }
    
    list data-frame-specification {
      key "index";
      min-elements 1;
      description
        "data-frame-specification specifies the frame that carries the
        Talker’s Stream data. The network uses the specification
        to identify this Stream’s frames as TSN, in order to apply
        the required TSN configuration.
        
        The specification is based on the user’s knowledge of the
        frame, without any network specifics. In other words, this
        specifies the frame that the Talker would use in the absence
        of TSN.
        
        The specification is provided as a list of fields
        that the user knows. The list is ordered
        from start of frame to end of header.
        For example, if the Talker uses a VLAN-tagged
        Ethernet frame (not IP), the list consists of
        ieee802-mac-addresses followed by ieee802-vlan-tag.
        For example, if the Talker uses a UDP/IPv4 packet
        without knowledge of the Ethernet header,
        the list consists of ipv4-tuple.
        
        This list is optional, and its absence
        indicates that Stream transformation is performed
        in the Talker and Listeners of this Stream 
        (46.2.2 of IEEE Sd 802.1Q-2018).";
      reference
        "46.2.3.4 of IEEE Std 802.1Qcc-2018";
      leaf index {
        type uint8;
        description
          "This index is provided in order to
          provide a unique key per list entry.
          The value of index for each entry
          shall be unique (but not necessarily
          contiguous).";
      }
      choice field {
        description
          "One of the following choices is provided
          for each field that the user knows.
          Each container name acts as the case name
          for the choice.";
        container ieee802-mac-addresses {
          description "IEEE 802 MAC addresses.";
          uses group-ieee802-mac-addresses;
        }
        container ieee802-vlan-tag {
          description "IEEE 802.1 CTAG";
          uses group-ieee802-vlan-tag;
        }
        container ipv4-tuple {
          description "IPv4 packet identification";
          uses group-ipv4-tuple;
        }
        container ipv6-tuple {
          description "IPv6 packet identification";
          uses group-ipv6-tuple;
        }
      }
    }
    
    container traffic-specification {
      description
        "This traffic-specification specifies how the Talker
        transmits frames for the Stream. This is effectively
        the Talker’s promise to the network. The network
        uses this traffic spec to allocate resources and
        adjust queue parameters in Bridges.";
      reference
        "46.2.3.5 of IEEE Std 802.1Qcc-2018";
      container interval {
        description
          "This interval specifies the period of time in
          which the traffic specification cannot be exceeded.
          The traffic specification is specified by
          max-frames-per-interval and max-frame-size.
          
          The interval is a rational number of seconds,
          defined by an integer numerator and an integer
          denominator.
          
          If the time-aware container is not present,
          the interval specifies a sliding window of time.
          The Talker’s transmission is not synchronized
          to a time on the network, and therefore
          the traffic specification cannot be exceeded
          during any interval in time.
          
          If the time-aware container is present,
          the interval specifies a window of time that is
          aligned with the time epoch that is synchronized
          on the network. For example, if IEEE Std
          802.1AS-2011 is used with the PTP timescale,
          the first interval begins at 1 January 00:00:00 TAI.
          If CurrentTime represents the current time, then
          the start of the next interval (StartOfNextInterval)
          is:
            StartOfNextInterval = N * interval
          where N is the smallest integer for which the relation
            StartOfNextInterval >= CurrentTime
          would be TRUE.";
        reference
          "46.2.3.5.1 of IEEE Std 802.1Qcc-2018";
        leaf numerator {
          type uint32;
          description "interval’s numerator.";
        }
        leaf denominator {
          type uint32;
          description "interval’s denominator.";
        }
      }
      leaf max-frames-per-interval {
        type uint16;
        description
          "max-frames-per-interval specifies the maximum
          number of frames that the Talker can transmit
          in one interval.";
        reference
          "46.2.3.5.2 of IEEE Std 802.1Qcc-2018";
      }
      leaf max-frame-size {
        type uint16;
        description
          "max-frame-size specifies maximum frame size that
          the Talker will transmit, excluding any overhead
          for media-specific framing (e.g., preamble,
          IEEE 802.3 header, Priority/VID tag, CRC,
          interframe gap). As the Talker or Bridge determines
          the amount of bandwidth to reserve on the
          egress Port (interface), it will calculate the
          media-specific framing overhead on that Port and
          add it to the number specified in the max-frame-size
          leaf.";
        reference
          "46.2.3.5.3 of IEEE Std 802.1Qcc-2018";
      }
      leaf transmission-selection {
        type uint8;
        description
          "transmission-selection specifies the algorithm
          that the Talker uses to transmit this Stream’s
          traffic class. This algorithm is often referred
          to as the shaper for the traffic class.
          
          The value for this leaf uses Table 8-5
          (Transmission selection algorithm identifiers)
          of 8.6.8 of IEEE Std 802.1Q-2018. 
          If no algorithm is known, the value
          zero (strict priority) can be used.
          
          The Talker’s shaping and scheduling of the
          Stream is considered to be on the user side
          of the user/network boundary, and this leaf 
          specifies the Talker’s behavior to the network.";
        reference
          "46.2.3.5.4 of IEEE Std 802.1Qcc-2018";
      }
      container time-aware {
        presence
          "Specifies that the Talker’s traffic is synchronized
          to a known time on the network
          (e.g. using IEEE Std 802.1AS)";
        description
          "The time-aware container provides leafs to specify
          the Talker’s time-aware transmit to the network.
          
          The Talker and Listeners of a Stream are assumed to
          coordinate using user (application) mechanisms, such
          that each Listener is aware that its Talker transmits
          in a time-aware manner.
          
          If max-frames-per-interval is greater than one,
          the Talker shall transmit multiple frames as a burst
          within the interval, with the minimum inter-frame gap
          allowed by the media.
          
          NOTE: Although scheduled traffic (8.6.8.4 of 
          IEEE Std 802.1Q-2018) specifies a valid implementation 
          of a time-aware Talker, the time-aware container 
          is intended to support alternate implementations of 
          scheduling.";
        reference
          "46.2.3.5 of IEEE Std 802.1Qcc-2018";
        leaf earliest-transmit-offset {
          type uint32;
          description
            "earliest-transmit-offset specifies the
            earliest offset within the interval at which
            the Talker is capable of starting
            transmit of its frames. As part of 
            group-status-talker-listener.interface-configuration,
            the network will return a specific
            time-aware-offset to the Talker
            (within the earliest/latest range),
            which the Talker uses to schedule its transmit.
            
            earliest-transmit-offset is specified
            as an integer number of nanoseconds.
            
            The Talker’s transmit offsets
            include earliest-transmit-offset,
            latest-transmit-offset, and the
            time-aware-offset returned to the Talker.
            Each of the Talker’s offsets is specified
            at the point when the message timestamp point
            of the first frame of the Stream passes the
            reference plane marking the boundary between
            the network media and PHY.
            The message timestamp point is specified
            by IEEE Std 802.1AS for various media.";
          reference
            "46.2.3.5.5 of IEEE Std 802.1Qcc-2018";
        }
        leaf latest-transmit-offset {
          type uint32;
          description
            "latest-transmit-offset specifies the
            latest offset within the interval at which
            the Talker is capable of starting
            transmit ofits frames. As part of 
            group-status-talker-listener.interface-configuration,
            the network will return a specific
            time-aware-offset to the Talker
            within the earliest/latest range),
            which the Talker uses to schedule its transmit.
            
            latest-transmit-offset is specified
            as an integer number of nanoseconds.";
          reference
            "46.2.3.5.6 of IEEE Std 802.1Qcc-2018";
        }
        leaf jitter {
          type uint32;
          description
            "The jitter leaf specifies the maximum difference
            in time between the Talker’s transmit offsets,
            and the ideal synchronized network time
            (e.g. IEEE 802.1AS time). Jitter is
            specified as an unsigned integer number
            of nanoseconds.
            
            The maximum difference means
            sooner or later than the ideal (e.g. transmit
            +/- 500 nanoseconds relative to IEEE 802.1AS time
            results in jitter of 500).
            
            The ideal synchronized network time refers to
            time at the source (e.g. IEEE 802.1AS grandmaster).
            The jitter does not include inaccuracies as
            time is propagated from the time source to the
            Talker, because those inaccuracies are
            assumed to be known by the network, and
            time synchronization is a network technology.
            The jitter leaf is intended to specify
            inaccuracies in the Talker’s implementation.
            For example, if the Talker’s IEEE 802.1AS time is
            +/- 812 nanoseconds relative to the
            grandmaster, and the Talker schedules using a
            100 microsecond timer tick driven by IEEE 802.1AS
            time, Jitter is 50000 (not 50812).
            
            The Talker’s transmit offsets
            include earliest-transmit-offset,
            latest-transmit-offset, and the
            time-aware-offset returned to the Talker in
            group-status-talker-listener.interface-configuration.";
          reference
            "46.2.3.5.7 of IEEE Std 802.1Qcc-2018";
        }
      }
    }
    
    container user-to-network-requirements {
      description
        "user-to-network-requirements specifies user requirements
        for the Stream, such as latency and redundancy.
        The network (CNC) will merge all 
        user-to-network-requirements for a Stream
        to ensure that all requirements are met.";
      reference
        "46.2.3.6 of IEEE Std 802.1Qcc-2018";
      uses group-user-to-network-requirements;
    }
    
    container interface-capabilities {
      description
        "interface-capabilities specifies the network
        capabilities of all interfaces (Ports) contained
        in end-station-interfaces.
        
        The network may provide configuration
        of these capabilities in 
        group-status-talker-listener.interface-configuration.
        
        NOTE: If an end station contains multiple interfaces
        with different network capabilities, each interface
        should be specified as a distinct Talker or
        Listener (i.e. one entry in end-station-interfaces).
        Use of multiple entries in end-station-interfaces is intended
        for network capabilities that span multiple interfaces
        (e.g. seamless redundancy).";
      reference
        "46.2.3.7 of IEEE Std 802.1Qcc-2018";
      uses group-interface-capabilities;
    }  
  }
  
  grouping group-listener {
    description
      "This YANG grouping specifies:
      - Listener’s requirements from the network
      - TSN capabilities of the Listener’s interface(s)
      
      In the fully centralized model of TSN configuration,
      this grouping originates from the CUC, and
      is delivered to the CNC.";
    reference
      "46.2.4 of IEEE Std 802.1Qcc-2018";
    
    list end-station-interfaces {
      key "mac-address interface-name";
      min-elements 1;
      description
        "List of identifiers, one for each physical
        interface (distinct point of attachment) in 
        the end station acting as a Listener.
        
        Although many end stations contain a single interface,
        this list allows for multiple interfaces. Some TSN
        features allow a single Stream to span multiple interfaces
        (e.g. seamless redundancy).
        
        Each entry of end-station-interfaces is used by the CNC 
        to locate the Listener in the topology.
        
        Since the interface-name leaf is optional, empty string
        can be used for its key value.";
      reference
        "46.2.3.3 of IEEE Std 802.1Qcc-2018";
      uses group-interface-id;
    }
    
    container user-to-network-requirements {
      description
        "user-to-network-requirements specifies user requirements
        for the Stream, such as latency and redundancy.
        The network (CNC) will merge all 
        user-to-network-requirements for a Stream
        to ensure that all requirements are met.";
      reference
        "46.2.3.6 of IEEE Std 802.1Qcc-2018";
      uses group-user-to-network-requirements;
    }
    
    container interface-capabilities {
      description
        "interface-capabilities specifies the network
        capabilities of all interfaces (Ports) contained
        in end-station-interfaces.
        
        The network may provide configuration
        of these capabilities in 
        group-status-talker-listener.interface-configuration.
        
        NOTE: If an end station contains multiple interfaces
        with different network capabilities, each interface
        should be specified as a distinct Talker or
        Listener (i.e. one entry in end-station-interfaces).
        Use of multiple entries in end-station-interfaces is intended
        for network capabilities that span multiple interfaces
        (e.g. seamless redundancy).";
      reference
        "46.2.3.7 of IEEE Std 802.1Qcc-2018";
      uses group-interface-capabilities;
    }
  }
  
  grouping group-status-stream {
    description
      "This YANG grouping provides the status of a Stream’s
      configuration from the network to each user. The status
      in this grouping applies to the entire Stream (Talker
      and all Listeners).
      
      In the fully centralized model of TSN configuration,
      this grouping originates from the CNC, and
      is delivered to the CUC.
      
      The group-status-stream and group-status-talker-listener
      groupings are intended to be used by other modules 
      within a list of status (state) for each Stream, 
      with each list entry using:
      - leaf of type stream-id-type, used as key to the list
      - container using group-status-stream
      - container for Talker, using group-status-talker-listener
      - list for Listeners, using group-status-talker-listener";
    reference
      "46.2.5 of IEEE Std 802.1Qcc-2018";
    
    container status-info {
      description
        "status-info provides information regarding the status
        of a Stream’s configuration in the network.";
      reference
        "46.2.5.1 of IEEE Std 802.1Qcc-2018";
      leaf talker-status {
        type enumeration {
          enum none {
            value 0;
            description "No Talker detected.";
          }
          enum ready {
            value 1;
            description "Talker ready (configured).";
          }
          enum failed {
            value 2;
            description "Talker failed.";
          }
        }
        description
          "This is an enumeration for the status of
          the Stream’s Talker.";
        reference
          "46.2.5.1.1 of IEEE Std 802.1Qcc-2018";
      }
      leaf listener-status {
        type enumeration {
          enum none {
            value 0;
            description "No Listener detected.";
          }
          enum ready {
            value 1;
            description "All Listeners ready (configured).";
          }
          enum partial-failed {
            value 2;
            description
              "One or more Listeners ready, and
              one or more Listeners failed.
              If Talker is ready, Stream can be used.";
          }
          enum failed {
            value 3;
            description "All Listeners failed";
          }
        }
        description
          "This is an enumeration for the status of
          the Stream’s Listener(s).";
        reference
          "46.2.5.1.2 of IEEE Std 802.1Qcc-2018";
      }
      leaf failure-code {
        type uint8;
        description
          "If the Stream encounters a failure (talker-status
          is failed, or listener-status is failed, or
          listener-status is partial-failed), failure-code
          provides a non-zero code that specifies the
          problem. Table 46-1 of IEEE Std 802.1Q-2018
          describes each code.)";
        reference
          "46.2.5.1.3 of IEEE Std 802.1Qcc-2018";
      }
    }
    
    list failed-interfaces {
      key "mac-address interface-name";
      description
        "When a failure occurs in network configuration
        (i.e. non-zero failure-code in status-info),
        failed-interfaces provides a list of one or more
        physical interfaces (distinct points of attachement)
        in the failed end station or Bridge. Each identifier
        is sufficient to locate the interface in the physical
        topology.
        
        The failed-interfaces list is optional.
        
        Since the interface-name leaf is optional, empty string
        can be used for its key value.";
      reference
        "46.2.5.4 of IEEE Std 802.1Qcc-2018";
      uses group-interface-id;
    }  
  }
  
  grouping group-status-talker-listener {
    description
      "This YANG grouping provides the status for a specific
      Talker or Listener.
      
      In the fully centralized model of TSN configuration,
      this grouping originates from the CNC, and
      is delivered to the CUC.";
    reference
      "46.2.5 of IEEE Std 802.1Qcc-2018";
    
    leaf accumulated-latency {
      type uint32;
      description
        "accumulated-latency provides the worst-case maximum 
        latency that a single frame of the Stream
        can encounter along its current path(s).
        
        When provided to a Listener, accumulated-latency is the
        worst-case maximum latency for that Listener only.
        
        When provided to a Talker, accumulated-latency is the
        worst-case maximum latency for all Listeners (worst path).
        
        accumulated-latency is specified as an integer number
        of nanoseconds.
        
        accumulated-latency uses the same definition
        for latency as user-to-network-requirements.max-latency.
        
        For successful status-info, the network
        returns a value less than or equal to
        user-to-network-requirements.max-latency.
        
        If the time-aware container is present in
        the traffic-specification of the Talker,
        the value is expressed as nanoseconds after the
        start of the Talker’s traffic-specification.interval.
        
        If the time-aware container is not present in
        the traffic-specification of the Talker,
        the value is expressed as nanoseconds after the
        Talker’s transmit of any frame in the Stream,
        at any arbitrary time.
        
        If user-to-network-requirements.num-seamless-trees is one,
        accumulated-latency shall provide the worst-case maximum
        latency for the current path from Talker to each Listener.
        If the path is changed (e.g. by a spanning tree protocol),
        accumulated-latency changes accordingly.
        
        If user-to-network-requirements.num-seamless-trees
        is greater than one, accumulated-latency shall
        provide the worst-case maximum latency for all paths
        configured from the Talker to each Listener.";
      reference
        "46.2.5.2 of IEEE Std 802.1Qcc-2018";
    }
      
    container interface-configuration {
      description
        "interface-configuration provides configuration of
        interfaces in the Talker/Listener. This configuration
        assists the network in meeting the Stream’s requirements.
        The interface-configuration meets the capabilities of
        the interface as provided in interface-capabilities.";
      reference
        "46.2.5.3 of IEEE Std 802.1Qcc-2018";

      uses group-interface-configuration;
    }  
  }
}




