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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are membérs of
ISO or IEC participate in the development of International Standards through technical committees gstablished
by the respective organization to deal with particular fields of technical activity. ISO and J[EC technical
committees collaborate in fields of mutual interest. Other international organizations, governmental and non-
governmental, in liaison with ISO and IEC, also take part in the work. In the field of information technology, ISO
and IEC have established a joint technical committee, ISO/IEC JTC 1.

IEEE Standards documents are developed within the IEEE Societies and the\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 Natiohal Standards Institute, which
brings together volunteers representing varied viewpoints 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 dévelopment process, the IEEE does not
independently evaluate, test, or verify the accuracy of any of the information contained in its standards.

International Standards are drafted in accordance with the rules.given in the ISO/IEC Directives, Part 2.

The main task of ISO/IEC JTC 1 is to prepare International Standards. Draft International Standards
adopted by the joint technical commitiee are circulated to national bodies for voting. Publication as an
International Standard requires approval by at least75 % of the national bodies casting a vote.

Attention is called to the possibility that implementation of this standard may require the use of subject
matter covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. ISO/IEEE is not responsible for
identifying essential patents or patent{claims for which a license may be required, for conducting inquiries
into the legal validity or scope of patents or patent claims or determining whether any licensing terms
or conditions provided in connegtion with submission of a Letter of Assurance or a Patent Statement and
Licensing Declaration Form, ifany, 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 ISO or‘the IEEE Standards Association.

Amendment 1 toWSO/IEC/IEEE 8802-1Q:2014 was prepared by the LAN/MAN of the IEEE Computer
Society (as IEEE'Std 802.1Qca-2015). It was adopted by Joint Technical Committee ISO/IEC JTC 1,
Information {technology, Subcommittee SC 6, Telecommunications and information exchange between
systems, (inyparallel with its approval by the ISO/IEC national bodies, under the “fast-track procedure”
defined“in the Partner Standards Development Organization cooperation agreement between ISO and
IEEE~IEEE is responsible for the maintenance of this document with participation and input from ISO/IEC
national bodies.

© IEEE 2016 - All rights reserved iii
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Abstract: Explicit path control, bandwidth reservation, and redundancy (protection, restoration) for
data flows are specified in this amendment to IEEE Std 802.1Q-2014.

a\VAVVTaVda

LAN, local area network, metropolitan
Local Area Network, virtual LAN
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Important Notices and Disclaimers Concerning IEEE Standards Documents

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

ATA AISCIAIMETS, O @ TCIETeIce 10 S Page, appear i ail Standards and may be found under e neading
“Important Notice” or “Important Notices and Disclaimers Concerning IEEE Standards Documents.”

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
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards .through a
consensus development process, approved by the American National Standards Institute (“ANSI”), which
brings together volunteers representing varied viewpoints and interests to achieve the final product.
Volunteers are not necessarily members of the Institute and participate without compénsation from IEEE.
While IEEE administers the process and establishes rules to promote fairness in the@onsensus development
process, IEEE does not independently evaluate, test, or verify the accuracy of any,of the information or the
soundness of any judgments contained in its standards.

IEEE does not warrant or represent the accuracy or content of the matefial contained in its standards, and
expressly disclaims all warranties (express, implied and statutoryj mot included in this or any other
document relating to the standard, including, but not limited to, the\warranties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness of
material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort.
IEEE standards documents are supplied “AS IS” and “WITEDALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The gxistence 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 yiewpoint expressed at the time a standard is approved and
issued is subject to change brought aboutcthrough developments in the state of the art and comments
received from users of the standard.

In publishing and making its standafds 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 anothier’ 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 SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTPHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELTANCE 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 IEEE standard is translated, only the English version published by IEEE should be considered the
approved IEEE standard.
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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 shall not be considered or inferred to be the official position of TEEE or any of its

committees and shall not be considered to be, or be relied on 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(dr-advice
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in(the form of a
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a
consensus of concerned interests, it is important that any responses to comments and questions also receive
the concurrence of a balance of interests. For this reason, IEEE and the members-of its societies and
Standards Coordinating Committees are not able to provide an instant response,to comments or questions
except in those cases where the matter has previously been addressed. For the/same reason, IEEE does not
respond to interpretation requests. Any person who would like to participat€ 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 docufitent 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 @ot, by the publication of its standards, intend to urge action that is not
in compliance with applicable lawsy 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 ayailable by IEEE and are adopted for a wide variety of both public and private uses. These
include both use) by reference, in laws and regulations, and use in private self-regulation, standardization,
and the promotion of engineering practices and methods. By making these documents available for use and
adoption, by public authorities and private users, IEEE does not waive any rights in copyright to the
documerits.

Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual, non-
commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance Center,
Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. 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 issnance of new editions or mav be amended from time to time throneh the issuance of amendments

corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 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 http://
ieeexplore.ieee.org/xpl/standards.jsp or contact IEEE at the address listed previously. For mere-information
about the IEEE-SA or IEEE’s standards development process, visit the IEEE-SA Website at http://

standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Websiteat the following URL: http://
standards.ieee.org/findstds/errata/index.html. Users are encouraged \to' check this URL for 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 standdrd, no position is taken by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted.Letter of Assurance, then the statement is listed on the IEEE-
SA Website at http:/standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation or
under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring@o obtain such licenses.

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

This mtroduction 1s not part of IEEE Std 802.1Qca™™-2015, IEEE Standard for Local and metropolitan arca
networks—Bridges and Bridged Networks—Amendment 24: Path Control and Reservation.

This amendment to IEEE Std 802.1Q-2014 specifies protocol extensions, procedures and managed objects
for explicit path control, bandwidth reservation, and redundancy (protection, restoration) for data flows.

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 errogs;‘and
to incorporate new related material. Information on the current revision state of this and other IEEE 802®
standards may be obtained from

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA
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Amendment 24: Path Control and Resérvation

IMPORTANT NOTICE: IEEE Standards documents are not\intended to ensure safety, security, health,
or environmental protection, or ensure against interferénce with or from other devices or networks.
Implementers of IEEE Standards documents are responsible for determining and complying with all
appropriate safety, security, environmental, hedlth/ and interference protection practices and all
applicable laws and regulations.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear>in all publications containing this document and may
be found under the heading “Iniportant Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” \They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers.html.

(This amendment is based(on IEEE Std 802.1Q™-2014 as amended by IEEE Std 802.1Qcd™-2014.)

NOTE—The editing ifistructions contained in this amendment define how to merge the material contained therein into
the existing base standard and its amendments to form the comprehensive standard. The editing instructions are shown
in bold italic. Founediting instructions are used: change, delete, insert, and replace. Change is used to make corrections
in existing tekt or tables. The editing instruction specifies the location of the change and describes what is being changed
by using strikethrough (to remove old material) and underscore (to add new material). Delete removes existing material.
Insert adds‘new material without disturbing the existing material. Deletions and insertions may require renumbering. If
so, renumbering instructions are given in the editing instruction. Replace is used to make changes in figures or equations
by~removing the existing figure or equation and replacing it with a new one. Editing instructions, change markings, and
this NOTE will not be carried over into future editions because the changes will be incorporated into the base standard.!

Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
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1. Overview

1.3 Introduction

Insert the following paragraph and list items at the end of 1.3:

This standard also specifies further protocol extensions, procedures, and managed objects to IS-IS for
providing capabilities beyond Shortest Path Bridging (SPB) for Bridged Networks. These extensions
involve explicit path control, bandwidth reservation, and redundancy (protection, restoration) for data flows.
Thus, this standard specifies bridging on explicit paths for unicast and multicast frames, specifying protocals
to determine multiple active topologies. To this end it

ca)
cb)
cc)
cd)

ce)

cf)

Describes the use of explicit trees, e.g., to improve resiliency and decrease the probability of
congestion.

Requires that active topologies calculated by one or multiple entities external to,the routing protocol
are such that the characteristics of the MAC Service are provided.

Supports management selection of explicit trees for support of any given®WVLAN within an SPT
Region.

Specifies Intermediate System to Intermediate System Path Control ,and Reservation (ISIS-PCR):
the use of and extensions to the Intermediate System to Intermediate System (IS-IS) protocol to
establish explicit trees.

Specifies the use of ISIS-PCR for recording bandwidth assiginients.

Specifies redundancy for ISIS-SPB and ISIS-PCR.

2
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2. Normative references

Insert the following references into Clause 2 in alphanumeric order:

IETF RFC 5303, Three-way Handshake for IS-IS Point-to-Point Adjacencies, October 2008.>
IETF RFC 5305, IS-IS Extensions for Traffic Engineering, October 2008.

IETF RFC 5307, IS-IS Extensions in Support of Generalized Multi-Protocol Label Switching (GMPLS),
October 2008.

IETF RFC 7810, IS-IS Traffic Engineering (TE) Metric Extensions, 2016.

IETF RFC 7811, An Algorithm for Computing Maximally Redundant Trees for IP/LDP Fast-Reroute, 2016.

2IETF documents (i.e., RFCs) are available for download at http://www.rfc-archive.org/.
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3. Definitions

Insert the following terms into Clause 3 in alphabetic order, number them appropriately, and renumber

") ) i Y 1 (H 1
LT SUNSTYUTTIL ICTITIS ITT LT LIausdt avLuTulIriyry.

3.x Almost Directed Acyclic Graph (ADAG): A directed graph that can be transformed into a Directed
Acyclic Graph (DAG) by removing all arcs incoming to the ADAG Root.

3.x Bridge Local Computation Engine (BLCE): A computation engine in a Bridge that performs path and
routing computations. The BLCE implements, e.g., Shortest Path First (SPF), Constrained Shortest Path
First (CSPF), or the Maximally Redundant Trees Algorithm (IETF RFC 7811).

3.x constrained tree: A tree meeting a certain constraint, e.g., providing a minimal available bandwidth.

3.x constrained routing (CR): Shortest path routing on a topology pruned to only contain.the links meeting
a given constraint.

3.x Constrained Shortest Path First (CSPF): The phrase for the Dijkstra Shettest Path First Algorithm
when it is run after pruning the links not meeting a given constraint.

3.x cut-bridge: A Bridge whose removal partitions the network.
3.x cut-link: A link whose removal partitions the network.
3.x Directed Acyclic Graph (DAG): A directed graph containing no directed cycle.

3.x Explicit Tree (ET): An explicitly defined tree, which is specified by its Edge Bridges and the paths
among the Edge Bridges. If only the Edge Bridges)ar¢ specified but the paths are not, then it is a loose
explicit tree. If the paths are also specified, then itiis a strict explicit tree.

3.x Explicit Tree Database (ETDB): A database storing explicit trees.

3.x Generalized Almost Directed Acyclic Graph (GADAG): A directed graph that has only Almost
Directed Acyclic Graphs (ADAGs) as"all of its topology blocks.

3.x Intermediate System to Intermediate System (IS-IS) Path Control and Reservation (ISIS-PCR):
IS-IS with the Path ContrdLand Reservation extensions specified by Clause 45 of IEEE Std 802.1Qac-2015.

3.x Loop-Free Alternate (LFA): A loop-free backup path for local repair after a failure event.

3.x Maximally-Redundant Trees (MRTs): A pair of trees with a common MRT Root where the path from
any leaf Bridge to the MRT Root along the first tree (MRT-Blue) and the path from the same leaf Bridge
alongthe-second tree (MRT-Red) share the minimum number of Bridges and the minimum number of links.
Eaehsuch shared Bridge is a cut-bridge. Any shared links are cut-links. If more than two maximally
redundant trees are needed, then they are handled as individual static explicit trees as explained in 45.3.2 of
HEEE Std 802.1Qac-2015.

3.x MRT-Blue: One of the two Maximally Redundant Trees (MRTs), specifically, the increasing MRT
where links in the Generalized Almost Directed Acyclic Graph (GADAGQG) are taken in the direction from a
lower topologically ordered Bridge to a higher one.

3.x MRT-Red: One of the two Maximally Redundant Trees (MRTs), specifically, the decreasing MRT
where links in the Generalized Almost Directed Acyclic Graph (GADAG) are taken in the direction from a
higher topologically ordered Bridge to a lower one.
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3.x MRT Root: The common root of the two Maximally Redundant Trees (MRTs), i.e., of MRT-Blue and
MRT-Red.

(IS-IS) Domain and hus can perform IS-IS operations on behalf of a Path Computation Element (PCE), e.g.,
maintain Link State Database (LSDB) and send Link State protocol data units (PDUs) (LSPs).

3.x Path Computation Element (PCE): An entity that is capable of computing a path through a network
based on a representation of the network’s topology (obtained by undefined means external to the PCE). A
PCE is a higher layer entity in a Bridge or an end station.

3.x Point of Local Repair (PLR): A Bridge that locally redirects the data traffic to a backup path, e.g> to a
loop-free alternate path after a failure event.

3.x redundant trees: A pair of trees with a common root where the paths from any leaf Bridge to the root
along the first tree and the second tree are disjoint.

3.x Shared Risk Link Group (SRLG): A set of links that share a resource whose failure affects each link.

3.x topology block: A maximally two-connected (induced) subgraph, a cat¢link with the two Bridges at
either end, or an isolated Bridge.

3.x Traffic Engineering Database (TED): A database storing, ‘the traffic engineering information
propagated by a link state protocol, e.g., Intermediate System to-Intermediate System (IS-IS).

3.x Two-connected: A topology that has no cut-bridges. This)is a topology that requires at least two Bridges
to be removed before it is partitioned.

5
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4. Abbreviations

Insert the following abbreviations into Clause 4 in alphabetic order:

ADAG Almost DAG

BLCE Bridge Local Computation Engine
CR constrained routing

CSPF Constrained Shortest Path First
DAG Directed Acyclic Graph

ET Explicit Tree

ETDB Explicit Tree Database

GADAG Generalized ADAG
ISIS-PCR IS-IS with Path Control and Reservation extensions

LFA Loop-Free Alternate

LSDB Link State Database

LT Loose Tree

LTS Loose Tree Set

MO Managed Object

MRTs Maximally Redundant Trees

PCE Path Computation Element

PCA Path Control Agent

PCR Path Control and Reservation

PLR Point of Local Repair

PTP IEEE 1588™ precision time protocol
SRLG Shared Risk Link Group

ST Strict Tree

TAI Temps Atomic International—International Atomic Time
TED Traffic Engineering Database
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5. Conformance

Insert the following subclause, 5.4.6, after 5.4.5.2:

5.4.6 Path Control and Reservation (PCR) (optional)
A VLAN Bridge implementation that conforms to the provisions of this standard for PCR in Clause 45 shall

a)  Support the IS-IS link state protocol with the extensions for explicit path control (ISIS-PCR) as
specified in 45.1;

b)  Support the SPB Link Metric sub-TLV as specified in 28.12.7;

¢)  Support the SPB Base VLAN-Identifiers sub TLV as specified in 28.12.4;

d)  Support the SPB Instance sub-TLV as specified in 28.12.5;

e) Support the SPBV MAC address sub-TLV as specified in 28.12.9;

f)  Support the SPBM Service Identifier and Unicast Address sub-TLV as specified in 28.12.20;

g)  Support the ST ECT Algorithm as specified in 45.1.2 and the use of the STECT Algorithm as
specified in 45.3.2;

h)  Support the Topology sub-TLV, the Hop sub-TLV, and the corresponding,ISIS-PCR operations for
explicit trees as specified in 45.1;

i)  Support the management functionality specified in 12.28.

A VLAN Bridge implementation that conforms to the provisions of thig’standard for PCR in Clause 45 may

j)  Support the LT ECT Algorithm as specified in 45.1.2;

k)  Support the LTS ECT Algorithm as specified in 45.1¢2

1)  Support the MRT ECT Algorithm as specified in45.3.3;

m) Support the MRTG ECT Algorithm as specified\in 45.3.4

n)  Support the Administrative Group sub-TLV{and'the corresponding ISIS-PCR operations as specified
in45.1.11;

0) Support the Bandwidth Constraint sub=TEV and the corresponding ISIS-PCR operations as specified
in45.1.12;

p) Support the Bandwidth Assigniment sub-TLV and the corresponding ISIS-PCR operations as
specified in 45.2.1;

q)  Support the Timestamp sub>I'LV as specified in 45.2.2;

r)  Support LFA for unicastdata flows as specified in 45.3.1;

s)  Support the PCR Management Information Base (MIB) objects defined in 17.7.19.

7
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7. Principles of Virtual Bridged Network operation

Change the introductory text of Clause 7 as shown:

This clause establishes the principles and a model of Virtual Bridged Network operation. It defines the

context necessary for

a)  The operation of individual VLAN Bridges (Clause 8);

b)  Their participation in the Spanning Tree Algorithm and Protocol (STP) (Clause 8 of IEEE Std
802.1D, 1998 Edition [B9]), Rapid Spanning Tree Algorithm and Protocol (RSTP) (Clause 13);
Multiple Spanning Tree Algorithm and Protocol (MSTP) (Clause 13), and-Shortest Path Bridging
(SPB) pretoecols-(Clause 27), and Path Control and Reservation (PCR) (Clause 45) protocols;

¢) The management of individual Bridges (Clause 12); and
d) The management of VLAN Topology (Clause 11)

to support, preserve, and maintain the quality of the MAC Service as discussed in Clause\6

7.1 Network overview

Replace Figure 7-1 with the following figure:

Source address learning
MMRP, SPB. PCR

MVRP, MIRP, SPB, PCR

Relay
(Ingress, Forwarding, and Egress)

T T
N . . I
’: Station location

» ;

vk

VLAN Topology

RSTP, MSTP, SPB,FCR -

Active Topology

Management controls, External Agent controls

Physical Network Topology

Figure 7-1—VLAN Bridging overview

7.3 Active topology

Change 7.3 as shown:

Bridges cooperate to calculate one or more loop-free and fully connected active topologies, i.e., spanning

trees. The algorithms and protocols—RSTP (13.4), MSTP (13.5), SPB (Clause 27), PCR (Clause 45)—that
support that calculation provide rapid recovery from network component failure (6.5.1) by using alternate

physical connectivity, without requiring management intervention.

8
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The Bridge’s forwarding processes constrain the potential path for each user data frame to a single spanning
tree. A Bridge that uses RSTP or STP allocates all frames to a single CST. An MST or SPT Region (13.8,
27.4.1) comprlses the transitive closure of Brldges that use MSTP or SPB and that agree on the allocatlon of

Exnhclt Tree ( ET) or the IST that is the loglcal contlnuatlon of the CST through the region. Interoperablhty
between MST and SPT Bridges and SST Bridges, and between differently configured MST/SPT Bridges, is
achieved by allocating all frames to the CST at region boundaries. Thus the spanning tree for a given frame
can comprise subtrees of the CST together with an MSTI or SPT within each region. Frames with different
VIDs can be assigned to the same or to different trees and subtrees within a region.

NOTE—In a stable network, the MSTP and SPB algorithms verify that each MST/SPT Region is fully conn€eted
internally. However, if the CST Root lies outside the region, the region can be partitioned temporarily as necessary to
prevent external connectivity between Bridge Ports at the region boundary from creating a loop. A given regien of the
network can be an MST Region, an SPT Region, or both, but the protocol mechanisms that verify connectivity internal
to the region require that regions do not overlap or subset other regions.

9
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8. Principles of Bridge operation

8.4 Active topologies, learning, and forwarding

Change the 12th paragraph of 8.4 as follows:

If a B-VLAN is supported by SPBM (Clause 27), the frame is assigned a B-VID value that identifies the
frame as subject to SPBM and identifies the B-VLAN and the SPT Set (Clause 3). The SPT is identified
(from among those in that set) by the source address of the frame (B-SA) which identifies the SPT roat.
When ISIS-SPB sets forwarding True for that SPT, a Dynamic Filtering Entry for that B-VID, source
address tuple is included in the Filtering Database so that it passes the active topology enforcementeheck
(8.6.1). An individual destination address identifies the SPT that is rooted at that destination and belongs to
the SPT Set identified by the VID. If relaxed ingress checking (45.3.1) is supported. then a MAC Address
Registration Entry is included in the Filtering Database for that VID., individual destination addtess tuple if
there is any source whose path to the destination in that SPT is via the given Bridge. The!Bort Map of those
MAC Address Registration entries comprises only the ports that are upstream fora’ given individual
destination address (45.3.1). If a B-VLAN is supported by SPBM, learning is disabledfor all frames for that
B-VID.

8.6.1 Active topology enforcement
Change the 11th paragraph of the introductory text of 8.6.1 as folla/
If the Bridge uses ISIS-SPB and the VID identifies a VLAN supported by SPBM, then for that VID

— Learning is False for all Bridge Ports;
— Forwarding is True for the reception Port if-and only if a Dynamic Filtering Entry for the frame’s
source address exists and specifies Forward $or that Port or a MAC Address Registration Entry for

the frame’s individual destination address$\exists and specifies Forward for that Port; and
— Forwarding is True for all other Bridge Ports.

Change the 12th paragraph in the intgdductory text of 8.6.1 as follows:

All Bridges other than SST Bridges implement the MST Configuration Table (8.9.1). The use of VIDs to
determine learning and forwatding, as required by this clause shall be consistent with that table as follows.
VIDs allocated by the MSF Configuration Table (8.9.1) of value

— CIST-MSTID (6x000) are CIST VIDs.

— SPBM-MSTID (0xFFC) are Base VIDs supported by SPBM.

— SPBVAMSTID (0xFFD) are Base VIDs supported by SPBV.

— TE-MSTID (0xFFE) are ESP-VIDs supported by PBB-TE.

— _SPVID-Pool-MSTID (0xFFF) are VIDs reserved for use by ISIS-SPB as SPVIDs.

—=_7All VIDs allocated to other values of MSTID are assigned to the MSTI identified by that MSTID.

8.8.9 Querying the FDB
Insert the following paragraph before the first paragraph in 8.8.9:

If a frame is assigned to a VLAN supported by SPBM, then the Filtering Database is queried upon reception
of the frame by the ingress port for ingress checking and the frame is forwarded or filtered. If single port

admittance ingress checking (6.5.4.2) is applied, then the frame is forwarded only if a Dynamic Filtering
Entry for that VID, source address tuple specifies forward for the ingress port; otherwise, the frame is
filtered. If relaxed ingress checking (45.3.1) is applied, then the frame is forwarded only if the ingress port is

10
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in the Port Map of the MAC Address Registration Entry for that VID, individual destination address tuple;
otherwise, the frame is filtered.

——8.0.31D-to-MST-AllocationTable

Change 8.9.3 as follows:

The FID to MSTI Allocation Table defines, for all FIDs that the Bridge supports, the MSTID to which the
FID is allocated.

a)  The IST is identified by the reserved MSTID value 0.

b) The use of PBB-TE is identified by the reserved MSTID value TE-MSTID (OxFFE).

¢)  Each MSTID in the MSTI List identifies an MSTI.
The reserved MSTID values 0 and TE-MSTID, SPBV-MSTID, SPBM-MSTID and 9xEEESPVID-
Pool-MSTID are never used in the MSTT List.

d)  The following MSTID values identify the method used to support the VLANS identified by the Base
VIDs allocated to those MSTIDs:
1) 0xFFC—SPBM-MSTID
2) O0xFFD—SPBV-MSTID
3) OxFFF—SPVID-Pool-MSTID: Allocated to FIDs that are not<sed to filter frames including

SPVIDs for SPBV

NOTE—MSTIDs that are present in the MSTI List (12.12) identify spanning tree instances supported by MSTP.
MSTIDs identify (indirectly) VLANS that are supported by SPB.

11
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Replace Figure 12-3 with the following figure:

f SPB System MO (Other ISIS Instances)
{ SPB System MO (Single ISIS Instance) (12.25.1) N
L A
( SPB MTID Static MO ( MTID = 0) ) ( SPB Topology )
(12.25.2) Instance
Dynamic MO
SPB Topology -
Node Table MO (12:25:8) (?/1‘;'2?5 g))
SPB Topology SPB Topology Dynamie. Topology
Edge Table ECT Table Digest Ihformation
(12.25.10) (12.25.9)
PCR Topology \ Y,
ECT Table For all MTID in an
(12.28.1) Instance
SPBM Topology SPBV Topology
Service Tahle MO Service Table MO
(12.25.11) (12.25.12)

: ( MCID Not shown
SPB Adjacency SPB ECT St chpfg“fes. an
Static Entry MO Entry MO <PB oob?;?:ltr;

12.25.6 =
( - ) (12:254) - operate within the
SPB Adjacency SPB ECTDDynamic SPB Domain
Dynamic Entry MO Entry MO
(12.25.7) (12255)  ~
Per Port PCR ECT Static
Entry MO
(1228.2)
Per Algorithm
(
SPBM'BSI ECMP ECT
Static Entry MO ‘ Static Entry MO
(12:25.8) (12.25.14)
Per Service Per Tie-Break |/
\ Endpoint Mask y,
Per MTID

\(

Figure 12-3—SPB managed objects (MOs)

Insert the following items at the end of the lettered list in 12.25:

o) The PCR ECT Static Entry managed object (12.28.1).
p) The PCR Topology ECT Table managed object (12.28.2).
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12.25.4 The SPB ECT Static Entry managed object

12.25.4.1 Create SPB ECT Static Entry managed object

12.25.4.1.2 Inputs
Change items c¢) and d) of 12.25.4.1.2 as shown:

¢) The identifier of the ECT Algorithm (ECT-ALGORITHM) to be used for this Base VID (Table 28-1,
Table 44-1, Table 45-1). The Default is the LowPATHID 00-80-C2-01 (28.8).

d)  The pre-configured value of the SPVID assigned to this Bridge if operating in SPBV mode.(Fhis
input is ignored if auto-allocated is selected [12.25.1.2.2, item c¢)]. This VID value must have‘been
assigned to the reserved-MSTIDvalie OxEEESPVID-Pool-MSTID (27.4) in the FID' to”"MSTI
Allocation Managed Object (12.12.2.2).

Insert the following subclause, 12.28, after 12.27.1:

12.28 Path Control and Reservation (PCR) management

The VLAN Bridges that support IS-IS implement the following SPB managed objects because they are
required for IS-IS operations in a Bridged Network. Therefore, these SPB.imanaged objects are required for
explicit path control via IS-IS, i.e., for PCR operations:

— SPB System managed object (12.25.1),

— SPB MTID Static managed object (12.25.2),

— SPB Topology Instance Dynamic managed objeef(12.25.3),
— SPB ECT Static Entry managed object (12.254))

— SPB ECT Dynamic Entry managed object, (12.25.5),

— SPB Adjacency Static Entry managed objeet (12.25.6),

— SPB Adjacency Dynamic Entry managed object (12.25.7),
— SPBM BSI Static Entry managed abject (12.25.8),

— SPB Topology Node Table managed object (12.25.9),

— SPB Topology ECT Table managed object (12.25.10),

— SPB Topology Edge Tablesmanaged object (12.25.11),

— SPBM Topology ServiceTable managed object (12.25.12),
— SPBV Topology Service Table managed object (12.25.13).

The above listed SPB~managed objects shall be used to configure PCR operations in SPT Bridges as
specified in Clause 45. For instance, if a VLAN is under explicit path control via IS-IS, then the
correspondingexplicit ECT Algorithm value of Table 45-1 has to be used for the VLAN’s Base VID when
the SPB ECT Static Entry managed object (12.25.4) is created.

NOTEZ-THe SPBM BSI Static Entry managed object (12.25.8) and the SPBM Topology Service Table managed object
(12225:2) are not required if no backbone Service Instance is present in the SPT Region.

Managed objects dedicated to PCR are needed only for Maximally Redundant Trees (MRTs). Due to the
dependence on SPB managed objects, the PCR managed objects are specified as part of the SPB managed
object hierarchy as illustrated in Figure 12-3. The following are the PCR managed objects in an SPT Bridge:

a) The PCR ECT Static Entry managed object (12.28.1)
h) The PCR Tnpnlngv ECT Table mannged nhje-r‘t (1228 2)

13
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The SPVID parameter of an ISIS-SPB sub-TLV and an SPB managed object does not convey Shortest Path
VID if it refers to an explicit tree (Clause 45), but the SPVID parameter is used to carry another type of VID
as specified by 45.1.3, e.g., an MRT VID. These VIDs are always configured and never auto-allocated.

If the ECT Algorithm takes the value of the LTS ECT Algorithm (Table 45-1) and it is a learning VLAN
(45.1.3), i.e., the VLAN’s Base VID is allocated to the SPBV-MSTID (0xFFD), then the Bridge’s VID [also
allocated to the SPBV-MSTID, and not to the SPVID pool (SPVID-Pool-MSTID: 0xFFF) as is done for
Shortest Path Bridging operation] has to be configured in place of the SPVID parameter of the SPB ECT
Static Entry managed object [12.25.4.1.2, item d)].

If the ECT Algorithm is one of the MRT algorithms (Table 45-1), then MRT VID values are domain-Wide
for a non-learning VLAN, whereas they are Bridge-local for a learning VLAN. If it is a learning-VLAN
(45.1.3), i.e., the VLAN’s Base VID is allocated to the SPBV-MSTID, then the Bridge’s MRT VIDs (also
allocated to the SPBV-MSTID) have to be configured as the MRT-Blue VID and MRT-Red VID parameters
of the PCR ECT Static Entry managed object (12.28.1). MRT VIDs are configured; they cannot be auto-
allocated. The Base VID’s SPVID entry in the SPB ECT Static managed object (1225.2) is ignored for
learning VLANSs if the MRTs protect each other. If the MRTs protect an SPT for a léaniing VLAN, then a
Shortest Path VID (a real SPVID allocated to the SPVID-Pool-MSTID) has to be associated with the SPT
Bridge, in addition to its MRT VIDs, which is provided as specified by 12.25.“Phe Shortest Path VID is
configured via the SPB ECT Static Entry managed object (see 12.25.4.1.2, itém,d)] and its allocation method
(automatic or manual) is configured via the SPB System managed object(see 12.25.1.2.2, item c)].

12.28.1 The PCR ECT Static Entry managed object

Each Bridge has one PCR ECT Static Entry managed objeet péf Base VID assigned with MRT operation
(45.3.3, 45.3.4). The static Entry contains the MRT VID configuration parameters for the Base VID. It is
persistent over reboot. The management operations that.gan be performed on the ECT Static Entry managed
object are as follows:

a) Create a PCR ECT Static Entry managed object (12.28.1.1).
b) Read a PCR ECT Static Entry managed object (12.28.1.2).
¢)  Write a PCR ECT Static Entry managed object (12.28.1.3).
d) Delete a PCR ECT Static Entrytmanaged object (12.28.1.4).

12.28.1.1 Create PCR ECT Static Entry managed object

12.28.1.1.1 Purpose

To create, configure; and interrogate a PCR ECT Static Entry managed object on a Bridge.
12.28.1.1.2Inputs

a) ~A_Topology Index value that uniquely identifies a topology instance.

b)\~A Base VID. This VID has been allocated either to the SPBM-MSTID (0xFFC) for non-learning
VLAN:Ss or to the SPBV-MSTID (0xFFD) for learning VLANS in the FID to MSTI Allocation table
(12.12.2.2). An SPB ECT Static Entry managed object (12.25.4) has to be created for the Base VID
and Topology Index prior to the creation of the PCR ECT Static Entry managed object.

¢) The MRT-Blue VID assigned with the Base VID of the corresponding SPB ECT Static Entry
managed object. The MRT-Blue VID has to be allocated to the same MSTID as the Base VID. If it is
a non-learning VLAN, i.e., the Base VID is allocated to the SPBM-MSTID (0xFFC), and the MRTs
are used to protect each other, then the value of the MRT-Blue VID has to take the value of the Base

VID. An MRT-Blue VID is always assigned by configuration. In the case of a learning VLAN or if
the MRTs protect SPTs of a non-learning VLAN, the values of Base VID, MRT-Blue VID, and
MRT-Red VID are all different.
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d) The MRT-Red VID assigned with the Base VID of the corresponding SPB ECT Static Entry
managed object. The MRT-Red VID has to be allocated to the same MSTID as the Base VID. An
MRT-Red VID is always assigned by configuration.

12.28.1.1.3 Outputs

a)  Operation status. This takes one of the following values:
1) Operation rejected because the Topology Index value is not defined.
2) Operation rejected because the SPB ECT Static Entry managed object does not exist for the
Base VID and Topology Index.
3) Operation rejected because the requested Base VID was not assigned with MRT operation(
4) Operation rejected due to MRT-Blue VID not allocated to the same MSTID as the Basg-VID.
5) Operation rejected due to MRT-Red VID not allocated to the same MSTID as the Bas¢ VID.
6) Operation accepted.

12.28.1.2 Read PCR ECT Static Entry managed object
12.28.1.2.1 Purpose
To obtain information about the PCR ECT Static Entry managed object for &Base VID.

12.28.1.2.2 Inputs

a) A Topology Index value that uniquely identifies a topology-instance.
b) A Base VID. The value 4095 is a wildcard indicating tliat information on any Base VID assigned
with MRT operation is requested.

12.28.1.2.3 Outputs

a)  Operation status. This takes one of thelfellowing values:
1) Operation rejected.
2) Operation accepted.

b) A Topology Index value that ufirquely identifies this topology instance.

¢) A list of <Base VID, MRT-Blie VID, MRT-Red VID> 3-tuples assigned with MRT operation. The
list is null if no VLANAis assigned with MRT operation. The list comprises a single 3-tuple if the
Base VID parameter, is'not the wildcard (12.28.1.2.2).

12.28.1.3 Write PCR'ECT Static Entry managed object
12.28.1.3.1 Purpose

To configure-a PCR ECT Static Entry managed object for a Base VID.
12,28.4.3.2 Inputs

a) A Topology Index value that uniquely identifies a topology instance.

b) A Base VID. This VID has been allocated either to the SPBM-MSTID (0xFFC) for non-learning
VLANsS, or to the SPBV-MSTID (0xFFD) for learning VLANS in the FID to MSTI Allocation table
(12.12.2.2). An SPB ECT Static Entry managed object (12.25.4) has to be created for the Base VID
and Topology Index prior to the creation of the PCR ECT Static Entry managed object.

¢) The MRT-Blue VID assigned with the Base VID of the corresponding SPB ECT Static Entry

managed object. The MRT-Blue VID has to be allocated to the same MSTID as the Base VID. If it is
a non-learning VLAN, i.e., the Base VID is allocated to the SPBM-MSTID (0xFFC), and the MRTs
are used to protect each other, then the value of the MRT-Blue VID has to take the value of the Base
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VID. An MRT-Blue VID is always assigned by configuration. In the case of a learning VLAN or if
the MRTs protect SPTs of a non-learning VLAN, the values of Base VID, MRT-Blue VID, and
MRT-Red VID are all different.

MRIT R D e—RBase D_o Jats nds D

managed object. The MRT-Red VID has to be allocated to the same MSTID as the Base VID. An
MRT-Red VID is always assigned by configuration.
12.28.1.3.3 Outputs

a)  Operation status. This takes one of the following values:
1) Operation rejected because the Topology Index value is not defined.
2) Operation rejected because the SPB ECT Static Entry managed object does not exist-for the
Base VID and Topology Index.
3) Operation rejected because the requested Base VID was not assigned with MRT @pération.
4) Operation rejected due to MRT-Blue VID not allocated to the same MSTID as the Base VID.
5) Operation rejected due to MRT-Red VID not allocated to the same MSTIDras the Base VID.
6) Operation accepted.

12.28.1.4 Delete PCR ECT Static Entry managed object
12.28.1.4.1 Purpose

To delete the PCR ECT Static Entry managed object for a Base VIB,
12.28.1.4.2 Inputs

a) A Topology Index value that uniquely identifies & topology instance.
b) A Base VID.

12.28.1.4.3 Outputs

a)  Operation status. This takes one 6f'the following values:
1) Operation rejected because'the Bridge has services currently assigned with this Base VID.
2)  Operation rejected becatise the SPT Region has services currently using this Base VID.
3) Operation rejected-because PCR ECT Static Entry managed object does not exist for the Base
VID.
4)  Operation accepted.

12.28.2 The PCR Topology ECT Table managed object

There is one.PCR Topology ECT Table managed object per Bridge per IS-IS topology. It is populated by IS-
IS with the nedal ECT parameters discovered for all SPT Bridges participating in that topology within the
SPT Region. This object is automatically created as a consequence of the creation of a PCR ECT Static
Entrynmanaged object for the given IS-IS topology. It is automatically deleted with the deletion of the last
PERECT Static Entry managed object for the given IS-IS topology. The management operations that can be
petformed on the PCR Topology ECT Table managed object are as follows:

a) Read PCR Topology ECT Table managed object.

16
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12.28.2.1 Read PCR Topology ECT Table managed object

12.28.2.1.1 Purpose

To obtain nodal information from all SPT Bridges of an SPT Region on the binding of Base VIDs to the
MRT algorithms in an IS-IS topology.

12.28.2.1.2 Inputs

a)
b)

<)

A Topology Index value that uniquely identifies a topology instance.

The System Identifier of a remote Bridge. The value zero is a wildcard indicating the informatighon
all System identifiers is requested.

The Base VID. The value 4095 is a wildcard indicating that information on any Base VID|assigned
with MRT operation is requested.

12.28.2.1.3 Outputs

A list comprising one entry for each Base VID assigned to MRT operation at-a Bridge within the SPT
Region that the local IS-IS instance is aware. The list can be empty. Each £ntsy contains the following
information about a remote Bridge:

a)
b)
<)
d)
e)
f)

The Topology Index value that uniquely identifies this topologyinstance.
The System Identifier of the remote Bridge.

The Base VID.

The VLAN’s operational mode (learning or non-learning).

MRT-Blue VID.

MRT-Red VID.

If item b) identifies a specific remote Bridge, then*the above list comprises one entry per Base VID as
specified in item c), containing only informatién.about the specific remote Bridge.
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17. Management Information Base (MIB)

17.2 Structure of the MIB

Change the following row in Table 17-1 as shown:

Table 17-1—Structure of the MIB modules

Module Subclause Defining IEEE Reference Notes
standard
IEEE8021-SPB-MIB 17.2.19, 802.1aq.. Clause 27, | Initial version in IEEE-Std
17.7.19 802.1Qca Clause 28, | 802.1aq: PCR MIB.is-specified as
Clause 45 an extension to JEEE8021-SPB-
MIB, initial vetsion in IEEE Std
802.1Qca

17.2.19 Structure of the IEEE8021-SPB-MIB

Insert the following rows at the end of Table 17-25:

Table 17-25—IEEE8021-SPB-MIB structure and relationship to this standard

Clause 17 MIB table/object Reference
ieee8021PcrEctStaticTable 12.28.1
ieee802 1 PcrEctStaticTableEntry | 12.28.1
ieee8021PcrEctStaticEntryToplx | 12.28.1.1.2
ie€e8021PcrEctStaticEntryBaseVid | 12.28.1.1.2

iece8021PcrEctStaticEntryMrtBlueVid | 12.28.1.1.2,45.3.3,45.3.4

ieee8021PcrEctStaticEntryMrtRedVid | 12.28.1.1.2,45.3.3,45.3.4

ieee8021PcrEctStaticEntryRowStatus | 12.28.2.1.3
ieee8021PcrTopEctTable 12.28.2
ieee8021PcrTopEctTableEntry | 12.28.2

ieee8021PcrTopEctEntryToplx

12.28.2.1.2,12.28.2.1.3

ieee8021PcrTopEctEntrySysld

12.28.2.1.2,12.28.2.1.3

ieee8021PcrTopEctEntryBaseVid

12.28.2.1.2,12.28.2.1.3

ieee8021PcrTopEctEntryMode

12.28.2.1.2,12.28.2.1.3

ieee8021PcrTopEctEntryMrtBlueVid

12.28.2.1.3,45.3.3,453.4

ieee8021PcrTopEctEntryMrtRedVid

12.28.2.1.3,45.3.3,45.3.4

18

Copyright © 2016 IEEE. All rights reserved.



https://standardsiso.com/api/?name=7779b46f7901fbb9d47004f5c787a0c3

ISO/IEC/IEEE 8802-1Q:2016/Amd.1:2017(E)

IEEE Std 802.1Qca-2015
IEEE Standard for Local and metropolitan area networks—Bridges and Bridged Networks
Amendment 24: Path Control and Reservation

17.3 Relationship to other MIBs

Insert the following subclause, 17.3.22, after 17.3.21:

17.3.22 Relationship of the PCR MIB to other MIB modules

PCR configurations are based on the IEEE8021-SPB-MIB because PCR operations are largely based on
ISIS-SPB sub-TLVs. The IEEE8021-SPB-MIB provides all that is needed for explicit path control; only
MRT operations require extensions. Therefore, the PCR MIB objects and compliance are specified as part of
the IEEE8021-SPB-MIB.

17.4 Security considerations
Insert the following subclause, 17.4.22, after 17.4.21:
17.4.22 Security considerations of the PCR MIB

There are a number of management objects defined in this MIB module with, adWAX-ACCESS clause of
read-write and/or read-create. Such objects can be considered sensitive of ,Vulnerable in some network
environments. The support for SET operations in a non-secure environment. without proper protection can
have a negative effect on network operations. These tables and objects/and/their sensitivity/vulnerability are
described next.

The security considerations described for the EEE8021-SPB-MIB/apply to the PCR MIB.

The following PCR MIB objects could be manipulated {or interfere with the operation of SPT Bridges. This
could, for example, be used to misconfigure the netwdrk to cause loss of connectivity or to misdirect traffic.
The read-write and/or read-create objects in followirig table are vulnerable:

ieee8021PcrEctStaticTable

Some of the readable MIB objects (i.e}, objects with a MAX-ACCESS other than not accessible) can be
considered sensitive or vulnerable inlSome network environments. It is thus important to control all types of
access (including GET and/or NOTIFY) to these objects and possibly to even encrypt the values of these
objects when sending them over-the network via SNMP. The following read-only tables with their respective

objects in this MIB could betused by an attacker to understand the logical topology of the network:

ieee8021PcrTopEctTable

17.7 MIB modules
17.7.19.Definitions for the IEEE8021-SPB-MIB module

Reéptace 17.7.19 with the following text:

-- 1EEE 802.1 Shortest Path Bridging (SPB) MIB -

IEEE8021-SPB-MIB DEFINITIONS ::= BEGIN

IMPORTS
MODULE-IDENTITY, OBJECT-TYPE, Integer32, Unsigned32
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FROM SNMPv2-SMI

RowStatus, MacAddress, TruthValue, TEXTUAL-CONVENTION
FROM SNMPv2-TC

ieee802dotlimibs, I1EEE8021PbblngressEgress,

IEEE8021BridgePortNumber, IEEE8021PbbServiceldentifier,
IEEE8021PbbTeEsp
FROM 1EEE8021-TC-MIB
ieeeB021BridgeBasePort
FROM 1EEE8021-BRIDGE-MIB
Vlanld, VlIanldOrNone, VlanldOrAny
FROM Q-BRIDGE-MIB
dotlagCfmMepEntry, dotlagCfmMdIndex, dotlagCfmMalndex
FROM 1EEE8021-CFM-MIB
InterfacelndexOrZero
FROM 1F-MIB
SnmpAdminString
FROM SNMP-FRAMEWORK-MIB
MODULE-COMPLIANCE, OBJECT-GROUP
FROM SNMPv2-CONF;

ieee8021SpbMib MODULE-IDENTITY
LAST-UPDATED *201506230000Z" -- June 23, 2015
ORGANIZATION "™IEEE 802.1 Working Group"
CONTACT-INFO
" WG-URL: http://grouper.ieee.org/groups/802/1/index.html
WG-EMail: stds-802-1@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 08855
USA
E-mail: STDS-802-1-L@LISTSERV. IEEE.ORG"
DESCRIPTION ™802.1 SPB MIB"

REVISION '201506230000Z" -- June 23, 2015
DESCRIPTION '802.1Qca additions™

REVISION 201305130000z -- May 13, 2013
DESCRIPTION “802.1Qbp additions and corrections"

REVISION=\1*201202030000Z" -- February 3, 2012
DESCRIPTHION '802.1 Shortest Path Bridging MIB Initial Version"

:= { i1eee802dotlmibs 26 }

-~ TYPE DEFINITIONS -

IEEE8021SpbAreaAddress ::= TEXTUAL-CONVENTION
DISPLAY-HINT "1x:"
STATUS current

BESERTPTHON
"This identifier is the 3 Byte IS-IS Area Address.
Domain Specific part(DSP)."
REFERENCE *'12.25.1.1.2 a), 12.25.1.2.2 a), 12.25.1.3.2 a), 12.25.1.2.2 a)"
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SYNTAX OCTET STRING (SIZE(3))

IEEE8021SpbEctAlgorithm ::= TEXTUAL-CONVENTION
DISPLAY-HINT "1x-"

STATUS current
DESCRIPTION
"The 4 byte Equal Cost Multiple Tree Algorithm identifier.
This identifies the tree computation algorithm and tie breakers."
REFERENCE *'12.3 )"
SYNTAX OCTET STRING (SIZE(4))

IEEE8021SpbMode ::= TEXTUAL-CONVENTION

STATUS current

DESCRIPTION
"Auto allocation control for this instance
of SPB. For SPBV it controls SPVIDs and for SPBM it controls
SPSourcelD."

REFERENCE *'27.10"

SYNTAX INTEGER { auto(l), manual(2) }

IEEE8021SpbEctMode ::= TEXTUAL-CONVENTION
STATUS current
DESCRIPTION
"The mode of the Base VID assigned for this iQstance of SPB.
Modes are assigned in the FID to MSTI Allocation table.™
REFERENCE "12.25.5.1.3 c¢), 12.25.9.1.3 e)"
SYNTAX INTEGER { disabled(1), spbm(2), sphv(3) }

IEEE8021SpbDigestConvention ::= TEXTUAL-C@QNVENTION
STATUS current
DESCRIPTION
"The mode of the current Agreement Digest. This
determines the level of loop\prevention."
REFERENCE ''28.4.3"
SYNTAX INTEGER { off(1l), loopFreeBoth(2), loopFreeMcastOnly(3) }

IEEE8021SpbLinkMetric ::= TEXTUAL-CONVENTION

DISPLAY-HINT *'d"
STATUS current
DESCRIPTION
"The 24 bit/cost of an SPB link. A lower metric
value means better. Value 16777215 equals Infinity."
REFERENECE\"28.2"
SYNTAX" Mateger32(1..16777215)

IEEE8021SpbAdjState ::= TEXTUAL-CONVENTION
STATUS current
DESCRIPTION
"The current state of this SPB adjacency or port.
The values are up, down, and testing."
REFERENCE "12.25.6.1.3 d), 12.25.6.2.3 d), 12.25.7.1.3 (e"
SYNTAX INTEGER { up(l), down(2), testing(3) }

IEEE8021SpbmSPsourceld ::= TEXTUAL-CONVENTION

LIRAIT a1a T

DiSPLA\II—FlINI LA -
STATUS current
DESCRIPTION
"It is the high order 3 bytes for Group Address DA from this
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bridge.
Note that only the 20 bits not including the top 4 bits are
the SPSourcelD."

REFERENCE ''27.15"

SYNTAX OCTET STRING (SIZE(3))

IEEE8021SpbDigest ::= TEXTUAL-CONVENTION
DISPLAY-HINT "1x"
STATUS current
DESCRIPTION
"The Topology Agreement digest hex string."
REFERENCE ''28.4"
SYNTAX OCTET STRING (SIZE(32))

IEEE8021SpbMCID ::= TEXTUAL-CONVENTION
DISPLAY-HINT "1x"
STATUS current
DESCRIPTION
"MST Configuration ldentifier digest hex string."
REFERENCE "'13.8"
SYNTAX OCTET STRING (SIZE(51))

IEEE8021SpbBridgePriority ::= TEXTUAL-CONVENTION

DISPLAY-HINT "1x"

STATUS current

DESCRIPTION
"The Bridge priority is the top 2 bytes“of the Bridge ldentifier.
Lower values represent a better priority."

REFERENCE '13.26.3"

SYNTAX OCTET STRING (SIZE(2))

IEEE8021SpbMTID ::= TEXTUAL-CONVENTION
DISPLAY-HINT *'d"
STATUS current
DESCRIPTION
"The 1S-1S Multi Topology ldentifier."
REFERENCE "3.23, 3.24"
SYNTAX Unsigned32

IEEE8021SpbServiceldentifierOrAny ::= TEXTUAL-CONVENTION

DISPLAY-HINT g

STATUS current

DESCRIPTION
"The~service instance identifier is used at the Customer Backbone
port in SPBM to distinguish a service instance.
The special value of OxFFFFFF is used for wildcard.
This range also includes the default 1-SID. "

REFERENCE "'3.23, 3.24"

SYNTAX Unsigned32 (255..16777215)

-— OBJECT DEFINITIONS -

P RN -

= anoa .
- BCCCTOUZISPUUUJTULS .

ieee8021SpbObjects OBJECT IDENTIFIER
:= { 1eee8021SpbMib 1 }
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-— 1eee8021PcrObjects:

ieeeB021PcrObjects OBJECT IDENTIFIER ::= { ieee8021SpbMib 3 }

-— 1eeeB8021SpbSys:

ieee8021SpbSys OBJECT IDENTIFIER
::= { 1eee8021SpbObjects 1 }

ieeeB021SpbSysAreaAddress OBJECT-TYPE

SYNTAX 1EEE8021SpbAreaAddress

MAX-ACCESS read-write

STATUS current

DESCRIPTION
"The three byte 1S-1S Area Address to join. Normally
SPB will use area 00:00:00 however if SPB is being
used in conjunction with IPV4/V6 it can operate
using the IS-1S area address already in use.
This object is persistent."

REFERENCE "12.25.1.3.2, 12.25.1.3.3"

::= { i1eee8021SpbSys 1 }

ieee8021SpbSysld OBJECT-TYPE

SYNTAX MacAddress

MAX-ACCESS read-write

STATUS current

DESCRIPTION
"SYS ID used for all SPB instances on this bridge.
A six byte network wide unique: identifier. This is
defaulted to the Bridge Addxess initially but can
be overridden.
This object is persistent."

REFERENCE '12.25.1.3.3, 3321"

2= { 1eee8021SpbSys 2 ¥

ieee8021SpbSysControlAddr OBJECT-TYPE

SYNTAX MacAddress

MAX-ACCESS read-<write

STATUS current

DESCRIPTION
"Group MAC that the ISIS control plane will use. SPB can
use-a number of different addresses for SPB Hello and
LSP exchange. Section 27.2, 8.13.1.5 and Table 8-13 covers
the different choices. The choices are as follows:
01:80:C2:00:00:14 = All Level 1 Intermediate Systems
01:80:C2:00:00:15 = All Level 2 Intermediate Systems
09:00:2B:00:00:05 = All Intermediate Systems.
01:80:C2:00:00:2E = All Provider Bridge Intermediate Systems.
01:80:C2:00:00:2F = All Customer Bridge Intermediate Systems.
This object is persistent."

REFERENCE '*12.25.1.1.2, 8.13.5.1"

2= { i1eee8021SpbSys 3 }

ieee8021SpbSysName OBJECT-TYPE
SYNTAX SnmpAdminString (SI1ZE(0..32))
MAX-ACCESS read-only
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STATUS current
DESCRIPTION
"Name to be used to refer to this SPB bridge. This is advertised
in 1S-1S and used for management.'

REFERENCE '12.25.1.3.3"
::= { i1eee8021SpbSys 4 }

ieee8021SpbSysBridgePriority OBJECT-TYPE
SYNTAX 1EEE8021SpbBridgePriority
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"This is a 16 bit quantity which ranks this SPB Bridge
relative to others when breaking ties. This priority
is the high 16 bits of the Bridge ldentifier. Its impact
depends on the tie breaking algorithm. Recommend
values 0..15 be assigned to core switches to ensure
diversity of the ECT Algorithms."
REFERENCE '12.25.1.3.3, 13.26.3"
::= { 1eee8021SpbSys 5 }

ieee8021SpbmSysSPSourceld OBJECT-TYPE
SYNTAX 1EEE8021SpbmSPsourceld
MAX-ACCESS read-write
STATUS current
DESCRIPTION
"The Shortest Path Source ldentifier.
It is the high order 3 bytes for Group:Address DA from this
bridge.
Note that only the 20 bits not iqcluding the top 4 bits are
the SPSourcelD.
This object is persistent.'
REFERENCE "12.25.1.3.3, 3.17, 275"
::= { 1eee8021SpbSys 6 }

ieee8021SpbvSysMode OBJECT-TYPE

SYNTAX 1EEE8021SpbMode

MAX-ACCESS read-write

STATUS current

DESCRIPTION
"Indication\of supporting SPBV mode
auto(=1)/manual (=2)
auto %> auto allocate SPVIDs.
manual® => manually assign SPVIDs.
This“object is persistent."

REFERENCE '12.25.1.3.3, 3.20"

DEFVAL {auto}

a= { 1eee8021SpbSys 7 }

1eee8021SpbmSysMode OBJECT-TYPE
SYNTAX 1EEE8021SpbMode
MAX-ACCESS read-write
STATUS current
DESCRIPTION
"Indication of supporting SPBM mode

attoC=D/manuab 2y

auto => enable SPBM mode and auto allocate SPsourcelD.
manual => enable SPBM mode and manually assign SPsourcelD.
This object is persistent."
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REFERENCE "12.25.1.3.3, 3.19"
DEFVAL {auto}
:= { 1eee8021SpbSys 8 }

ieee8021SpbSysDigestConvention OBJECT-TYPE
SYNTAX 1EEE8021SpbDigestConvention
MAX-ACCESS read-write
STATUS current
DESCRIPTION
"The Agreement Digest convention setting
off(=1)/1oopFreeBoth(=2)/loopFreeMcastOnly(=3)
off => disable agreement digest checking in hellos
loopFreeBoth => block unsafe group and individual
traffic when digests disagree.
loopFreeMcastOnly =>block unsafe group traffic when digests
disagree.
This object is persistent."
REFERENCE '12.25.1.3.3, 28.4.3"
DEFVAL {loopFreeBoth}
::= { 1eee8021SpbSys 9 }

-- Teee8021SpbMtidStaticTable:
ieee8021SpbMtidStaticTable OBJECT-TYPE

SYNTAX SEQUENCE OF leee8021SpbMtidStaticTableEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A Table of multiple logical topologies - MT."
REFERENCE '12.25.2"
:= { 1eee8021SpbObjects 2 }

ieee8021SpbMtidStaticTableEntry OBJECT-TYPE
SYNTAX leee8021SpbMtidStaticTableEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"This table configures a MTID to a topology index. A
topology index-uniquely identifies a specific ISIS
topology ,enabling multiple instances or multiple
MTIDs within an instance. "
REFERENCE %12.25.2"
INDEX {
reee8021SpbMtidStaticEntryMtid,
ieee8021SpbToplx

a= { 1eee8021SpbMtidStaticTable 1 }

Ieee8021SpbMtidStaticTableEntry ::=
SEQUENCE {
ieee8021SpbMtidStaticEntryMtid 1EEE8021SpbMTID,
ieee8021SpbMTidStaticEntryMtidOverload TruthValue,
ieee8021SpbMtidStaticEntryRowStatus RowStatus,
ieeeB8021SpbToplx 1EEE8021SpbMTID
5

ieee8021SpbMtidStaticEntryMtid OBJECT-TYPE
SYNTAX 1EEE8021SpbMTID
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MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"ISIS Multi Topology ldentifier MTID

Each MTID defines logical topology and is used

to enable multiple SPB instances within one ISIS instance."
REFERENCE "12.25.1.3.2, 12.25.2.3.3, 28.12"
2= { ieee8021SpbMtidStaticTableEntry 1 }

ieee8021SpbMTidStaticEntryMtidOverload OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-create

STATUS current

DESCRIPTION
"When set for this logical topology this bridge can only
originate or terminate traffic. It cannot transit SPB
encapsulated traffic. This is the IS-IS overload feature
specific to an SPB 1S-IS MTID logical topology.
This object is persistent.”

REFERENCE "12.25.2.3.3, 27.8.1"

DEFVAL {false}

::= { ieee8021SpbMtidStaticTableEntry 2 }

ieee8021SpbMtidStaticEntryRowStatus OBJECT-TYPE

SYNTAX RowStatus

MAX-ACCESS read-create

STATUS current

DESCRIPTION
"The object indicates the status of an entry, and is used
to create/delete entries. This object is persistent.
This object is persistent."

REFERENCE '12.25.2.3.3"

::= { i1eee8021SpbMtidStaticTabléeEntry 3 }

ieee8021SpbToplx OBJECT-TYPE
SYNTAX 1EEE8021SpbMTID
MAX-ACCESS not-accessiblé
STATUS current
DESCRIPTION
"Unique identiFier of this SPB topology
This is indexX is allocated for this ISIS/MT instance.
It is used/as an index to most other SPB tables below and to
select, the exact ISIS instance and the MT instance together."
REFERENCEN"12.25.2.3.3"
::= {ieee8021SpbMtidStaticTableEntry 4 }

--,1eee8021SpbTopIxDynamicTable:

1eee8021SpbTopIxDynamicTable OBJECT-TYPE
SYNTAX SEQUENCE OF leee8021SpbToplxDynamicTableEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION
"This table is for SPB dynamic information. The dynamic
informatiomthat—s—sent—m—thisbHridgesfHetHos™

REFERENCE '12.25.3"
::= { 1eee8021SpbObjects 3 }
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ieee8021SpbTopIxDynamicTableEntry OBJECT-TYPE
SYNTAX leee8021SpbToplIxDynamicTableEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION
"This table displays the digest information computed for this bridge.
A bridge configures this information in MTID O only.
REFERENCE '12.25.3"
INDEX {
ieee8021SpbTopIxDynamicEntryToplx

}
:= { 1eee8021SpbToplIxDynamicTable 1 }

leee8021SpbTopIxDynamicTableEntry ::=
SEQUENCE {
ieee8021SpbTopIxDynamicEntryToplx IEEE8021SpbMTID,
ieeeB8021SpbTopIxDynamicEntryAgreeDigest IEEE8021SpbDigest,
ieee8021SpbTopIxDynamicEntryMCID 1EEE8021SpbMCID,
ieee8021SpbTopIxDynamicEntryAuxMCID IEEE8021SpbMCID
}

ieee8021SpbTopIxDynamicEntryToplx OBJECT-TYPE
SYNTAX 1EEE8021SpbMTID
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"IS1S-SPB Topology Index identifier
Each Topology Index defines logical tepology and is used
to enable multiple SPB instances within several ISIS instances."
REFERENCE "12.25.3.1.2, 28.12"
::= { i1eee8021SpbToplIxDynamicTableEntry 1 }

ieee8021SpbToplIxDynamicEntryAgreeDigest OBJECT-TYPE

SYNTAX 1EEE8021SpbDigest

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"The topology agreement digest value. Digest of all
topology information, as in clause 28.4."

REFERENCE "12.25.3:1.3, 28.4"

::= { 1eee8021SpbToplxDynamicTableEntry 2 }

ieee8021SpbToplxbynamicEntryMCID OBJECT-TYPE

SYNTAX FEEE8021SpbMCID

MAX-ACCESS read-only

STAFJScurrent

DESERIPTION
"The MST Identifier MCID. The MCID is a digest of the
VID to MSTID configuration table which determines the Base VIDs
enabled for SPBV and SPBM.™

REFERENCE "12.25.3.1.3, 13.8"

::= { 1eee8021SpbToplIxDynamicTableEntry 3 }

ieee8021SpbTopIxDynamicEntryAuxMCID OBJECT-TYPE
SYNTAX 1EEE8021SpbMCID

MAX=ACCESSTead=onty
STATUS current
DESCRIPTION
"The aux MST Ildentifier for migration.
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Either MCID or AuxMCID has to match for adjacency to form."
REFERENCE "12.25.3.1.3, 28.9"
::= { 1eee8021SpbToplIxDynamicTableEntry 4 }

-— i1eeeB8021SpbEctStaticTable:
ieee8021SpbEctStaticTable OBJECT-TYPE
SYNTAX SEQUENCE OF leee8021SpbEctStaticTableEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"The Equal Cost Tree (ECT) static configuration table."
REFERENCE "12.25.4"
::= { ieee8021SpbObjects 4 }

ieeeB021SpbEctStaticTableEntry OBJECT-TYPE
SYNTAX leee8021SpbEctStaticTableEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"The Equal Cost Tree static configuration Table defines the
ECT-ALGORITHM for the Base VID and if SPBV is @{sed for the SPVID. ™
REFERENCE '12.25.4"
INDEX {
ieeeB021SpbEctStaticEntryToplx,
ieee8021SpbEctStaticEntryBaseVid

::= { i1eee8021SpbEctStaticTable 1 }

leee8021SpbEctStaticTableEntry ::=

SEQUENCE {
ieee8021SpbEctStaticEntryToplx IEEE8021SpbMTID,
ieee8021SpbEctStaticEntryBaseVid VlanldOrAny,
ieeeB8021SpbEctStaticEntkyEctAlgorithm IEEE8021SpbEctAlgorithm,
ieee8021SpbvEctStaticEntrySpvid VlanldOrNone,
ieee8021SpbEctStaticEhtryRowStatus RowStatus

}

ieee8021SpbEctStaticEntryToplx OBJECT-TYPE
SYNTAX 1EEE8021SpbMTID
MAX-ACCESS not-accessible
STATUS curkent
DESCRIPFHON
"The-1SI1S Topology Index identifier to which this
instance belongs. Each Topology Index defines logical topology
and is used to enable multiple SPB instances within several
ISIS instances."
REFERENCE "12.25.4.2.2, 12.25.4.2.3, 28.12"
::= { i1eee8021SpbEctStaticTableEntry 1 }

ieee8021SpbEctStaticEntryBaseVid OBJECT-TYPE
SYNTAX VIanldOrAny
MAX-ACCESS not-accessible
STATUS current

BESERIHPTON
"Base VID to use for this ECT-ALGORITHM.
Traffic B-VID (SPBM) or Management VID (SPBV).
A Base VID value of 4095 is a wildcard for any Base VID
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assigned to SPB operation."
REFERENCE ""12.25.4.2.3, 3.3"
::= { i1eee8021SpbEctStaticTableEntry 2 }

ieee8021SpbEctStaticEntryEctAlgorithm OBJECT-TYPE
SYNTAX 1EEE8021SpbEctAlgorithm
MAX-ACCESS read-create
STATUS current
DESCRIPTION
"This i1dentifies the method and the algorithm used
to determine the active topology. The standard ECT
Algorithm values are specified by Table 28-1,
Table 44-1, and Table 45-1.
Table 28-1 values identify the tie-breaking algorithms
used in Shortest Path Tree computation;
values range from 00-80-c2-01 to 00-80-c2-10.
Table 44-1 values (00-80-c2-11 and 00-80-c2-12)
identify ECMP operations.
Table 45-1 values identify explicit path control;
values are 00-80-c2-17, 00-80-c2-18, 00-80-c2-19,
and the range from 00-80-c2-21 to 00-80-c2-40.
The default is 00-80-c2-01, which is the LowPATHIB
from Table 28-1.
This object is persistent."
REFERENCE '12.25.4.1, 12.25.4.2.3, 3.6"
DEFVAL {''00-80-c2-01"}
::= { i1eee8021SpbEctStaticTableEntry 3 }

ieee8021SpbvEctStaticEntrySpvid OBJECT-TYRE

SYNTAX VIanldOrNone

MAX-ACCESS read-create

STATUS current

DESCRIPTION
"If SPBV mode this is the.VID originating from this bridge.
This input is ignored it ieeeB8021SpbvSysMode is auto(l),
but the output alwaysireturns the SPVID in use.
Otherwise in SPBM this is empty, should be set = 0.
This object is persistent."

REFERENCE '12.25.4.2>3, 3.16"

::= { ieee8021SpbEctStaticTableEntry 4 }

ieeeB021SpbEctStaticEntryRowStatus OBJECT-TYPE

SYNTAX RowStatus

MAX-ACCESS “read-create

STATUS™ current

DESCRIPTION
“The object indicates the status of an entry, and is used
to create/delete entries.
This object is persistent."

REFERENCE "12.25.4.2_.3"

::= { i1eee8021SpbEctStaticTableEntry 5 }

-- H1eee8021SpbEctDynamicTable:

D

;CCCSOZJ.SIJIUEL;tDyI 1allt ; L,TGI.IU = < UBJE\/T—T L™
SYNTAX SEQUENCE OF leee8021SpbEctDynamicTableEntry
MAX-ACCESS not-accessible
STATUS current

29
Copyright © 2016 IEEE. All rights reserved.



https://standardsiso.com/api/?name=7779b46f7901fbb9d47004f5c787a0c3

ISO/IEC/IEEE 8802-1Q:2016/Amd.1:2017(E)

IEEE Std 802.1Qca-2015
IEEE Standard for Local and metropolitan area networks—Bridges and Bridged Networks
Amendment 24: Path Control and Reservation

DESCRIPTION

"A table containing Data about the ECT behavior on this bridge"
REFERENCE "12.25.5"
::= { ieee8021SphbObjects 5 }

ieee8021SpbEctDynamicTableEntry OBJECT-TYPE
SYNTAX leee8021SpbEctDynamicTableEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"This table can be used to check that neighbor bridges are
using the same ECT Algorithm. ™
REFERENCE '12.25.5"
INDEX {
ieee8021SpbEctDynamicEntryToplx,
ieee8021SpbEctDynamicEntryBaseVid
¥
::= { i1eee8021SpbEctDynamicTable 1 }

leee8021SpbEctDynamicTableEntry ::=
SEQUENCE {

ieee8021SpbEctDynamicEntryToplx IEEE8021SpbMTID,
ieee8021SpbEctDynamicEntryBaseVid Vlanld,
ieee8021SpbEctDynamicEntryMode IEEE8021SpbEctMode,
ieee8021SpbEctDynamicEntryLocalUse TruthValue,
ieeeB8021SpbEctDynamicEntryRemoteUse TruthValue,
ieee8021SpbEctDynamicEntrylngressCheckDiscards Unsigned32

}

ieee8021SpbEctDynamicEntryToplx OBJECT-TRYRE
SYNTAX 1EEE8021SpbMTID
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"The ISIS Topology Indexiidentifier to which this
instance belongs. Each* Topology Index defines logical topology
and is used to enabké multiple SPB instances within several
ISIS instances.'’
REFERENCE '12.25.5.1>2, 12.25.5.1.3, 28.12"
::= { i1eee8021SpbEctDynamicTableEntry 1 }

ieee8021SpbEctDynamicEntryBaseVid OBJECT-TYPE
SYNTAX Vlanld
MAX-ACCESS.*not-accessible
STATUS™ current
DESCRIPTION
“The Base VID being queried. Base VID
define the mode in the VID to MSTID table. ™
REFERENCE "12.25.5.1.2, 12.25.5.1.3, 3.3"
::= { 1eee8021SpbEctDynamicTableEntry 2 }

ieee8021SpbEctDynamicEntryMode OBJECT-TYPE
SYNTAX 1EEE8021SpbEctMode
MAX-ACCESS read-only
STATUS current

BESERTPTHON

"The Operating mode of this Base VID.

SPBM (=2), SPBV (=3), or disabled or none (1)."
REFERENCE '12.25.5.1.3, 28.12.4"
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2= { i1eee8021SpbEctDynamicTableEntry 3 }

ieeeB021SpbEctDynamicEntryLocalUse OBJECT-TYPE
SYNTAX TruthValue

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"This value indicates the ECT is in use locally
(True/False) for this Base Vid. ECTs can be defined before
services are assigned. "

REFERENCE "12.25.5.1.3, 28.12.4"

::= { i1eee8021SpbEctDynamicTableEntry 4 }

ieee8021SpbEctDynamicEntryRemoteUse OBJECT-TYPE

SYNTAX TruthValue
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"This value indicates the remote ECT is in use

(True/False) for this Base Vid. ECTs can be defined before

services are assigned."
REFERENCE "12.25.5.1.3, 28.12.4"
2= { 1eee8021SpbEctDynamicTableEntry 5 }

ieee8021SpbEctDynamicEntrylngressCheckDiscards OBJECT-TYPE
SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The number of ingress check failures on this ECT VID.
This is referred to as the ingress check, and this
counter increments whenever a.packet is discarded
for this VID because it has\not come from an
interface which is on thelshortest path to its SA
or because it is not upstream for the individual DA if
relaxed ingress checKinhg is applied.
REFERENCE "12.25.5.1.3,.8.4, 45.3.1"
::= { i1eee8021SpbEctDynamicTableEntry 6 }

-- l1eeeB8021SpbAdjStaticTable:
ieee8021SpbAdjStaticTable OBJECT-TYPE

SYNTAX SEQUENCE OF leee8021SpbAdjStaticTableEntry

MAX-ACCESS not-accessible

STAFJScurrent

DESERIPTION

"A table containing the SPB configuration data for a neighbor”
REFERENCE "12.25.6"
:= { 1eee8021SpbObjects 6 }

ieee8021SpbAdjStaticTableEntry OBJECT-TYPE
SYNTAX leee8021SpbAdjStaticTableEntry
MAX-ACCESS not-accessible
STATUS current

BESERTPTHON
"This table can be used to display the interfaces and metrics
of a neighbor bridge. "

REFERENCE '12.25.6"
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INDEX {
ieee8021SpbAdjStaticEntryToplx,
ieee8021SpbAdjStaticEntrylfindex
T

:= { i1eee8021SpbAdjStaticTable 1 }

leee8021SpbAdjStaticTableEntry ::=
SEQUENCE {
ieee8021SpbAdjStaticEntryToplx IEEE8021SpbMTID,
ieee8021SpbAdjStaticEntrylfindex InterfacelndexOrZero,
ieee8021SpbAdjStaticEntryMetric IEEE8021SpbLinkMetric,
ieee8021SpbAdjStaticEntrylfAdminState IEEE8021SpbAdjState,
ieee8021SpbAdjStaticEntryRowStatus RowStatus

}

ieee8021SpbAdjStaticEntryToplx OBJECT-TYPE
SYNTAX 1EEE8021SpbMTID
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"The ISIS Topology Index identifier to which this
instance belongs. Each Topology Index defines logical topology
and is used to enable multiple SPB instances within several
ISIS instances."
REFERENCE "12.25.6.1.2, 12.25.6.1.3, 28.12"
2= { ieee8021SpbAdjStaticTableEntry 1 }

ieee8021SpbAdjStaticEntrylfindex OBJECT-TYPE

SYNTAX InterfacelndexOrZero

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION
"The System interface/index ‘which defines this
adjacency. A value of O_is’a wildcard for any
interface on which SPB*Operation is supported.”

REFERENCE "12.25.6.1.2, 12325.6.1.3"

2= { ieee8021SpbAdjStatacTableEntry 2 }

ieee8021SpbAdjStaticEntryMetric OBJECT-TYPE
SYNTAX 1EEE8021SpbtinkMetric
MAX-ACCESS read<create
STATUS current
DESCRIPTION
"The~i€ee8021Spb metric (incremental cost) to this peer.
The-contribution of this link to total path cost.
Recommended values are inversely proportional to link speed.
Range is (1..16777215) where 16777215 (OXFFFFFF) is
infinity; infinity signifies that the adjacency is
UP, but is not to be used for traffic.
This object is persistent."
REFERENCE "12.25.6.1.2, 12.25.6.1.3, 28.12.7"
::= { i1eee8021SpbAdjStaticTableEntry 3 }

ieee8021SpbAdjStaticEntrylfAdminState OBJECT-TYPE
SYNTAX IEEE8021SpbAdjState

MAX=ACCESSTead=create
STATUS current
DESCRIPTION
"The administrative state of this interface/port.
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Up is the default.

This object is persistent."
REFERENCE "12.25.6.1.2, 12.25.6.1.3"
::= { ieee8021SpbAdjStaticTableEntry 4 }

ieeeB021SpbAdjStaticEntryRowStatus OBJECT-TYPE

SYNTAX RowStatus

MAX-ACCESS read-create

STATUS current

DESCRIPTION
"The object indicates the status of an entry, and is used
to create/delete entries.
This object is persistent."

REFERENCE "12.25.6.1.3"

::= { ieee8021SpbAdjStaticTableEntry 5 }

-— 1eee8021SpbAdjDynamicTable:
ieee8021SpbAdjDynamicTable OBJECT-TYPE

SYNTAX SEQUENCE OF leee8021SpbAdjDynamicTableEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"The SPB neighbor dynamic information table.%
REFERENCE '12.25.7"
::= { i1eee8021SpbObjects 7 }

ieee8021SpbAdjDynamicTableEntry OBJECT-TYRE
SYNTAX leee8021SpbAdjDynamicTableEntKy
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"This table is used to determine operational values of digests
and interfaces of neighhor bridges."
REFERENCE '12.25.7"
INDEX {
ieee8021SpbAdjDynamicEntryToplx,
ieee8021SpbAdjDynamicEntrylfindex,
ieee8021SpbAdjDynamicEntryPeerSysld

}
::= { ieee8021SpbAdjDynamicTable 1 }

leee8021SpbAdjDynamicTableEntry ::=
SEQUENCE-A

i1€ee8021SpbAdjDynamicEntryToplx IEEE8021SpbMTID,
Teee8021SpbAdjDynamicEntrylfindex InterfacelndexOrZero,
ieee8021SpbAdjDynamicEntryPeerSysld MacAddress,
ieee8021SpbAdjDynamicEntryPort IEEE8021BridgePortNumber,
1eee8021SpbAdjDynamicEntrylfOperState IEEE8021SpbAdjState,
ieee8021SpbAdjDynamicEntryPeerSysName SnmpAdminString,
ieee8021SpbAdjDynamicEntryPeerAgreeDigest IEEE8021SpbDigest,
ieee8021SpbAdjDynamicEntryPeerMCID IEEE8021SpbMCID,
ieee8021SpbAdjDynamicEntryPeerAuxMCID IEEE8021SpbMCID,
ieeeB8021SpbAdjDynamicEntryLocalCircuitlD Unsigned32,

] CCCGGZlSpL}Adj Dyl Idlll;bEl Itl _YPUUI LUba:C; T L,u;ti D UI ID;UI IUL:SZ »
ieee8021SpbAdjDynamicEntryPortldentifier Unsigned32,
ieee8021SpbAdjDynamicEntryPeerPortldentifier Unsigned32,
1eee8021SpbAdjDynamicEntrylsisCirclndex Unsigned32
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}

ieee8021SpbAdjDynamicEntryToplx OBJECT-TYPE
SYNTAX 1EEE8021SpbMTID

MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"The ISIS Topology Index identifier to which this
instance belongs. Each Topology Index defines logical topology
and is used to enable multiple SPB instances within several
ISIS instances."
REFERENCE "12.25.7.1.2, 12.25.7.1.3, 28.12"
2= { i1eee8021SpbAdjDynamicTableEntry 1 }

ieee8021SpbAdjDynamicEntrylflndex OBJECT-TYPE

SYNTAX InterfacelndexOrZero

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION
"System interface/index which defines this adjacency
A value of O is a wildcard for any interface
on which SPB Operation is enabled."

REFERENCE "12.25.7.1.2, 12.25.7.1.3"

2= { ieee8021SpbAdjDynamicTableEntry 2 }

ieee8021SpbAdjDynamicEntryPeerSysld OBJECT-TYPE
SYNTAX MacAddress
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"The SPB System ldentifier of thds peer. This is used to
identify a neighbor uniquely %
REFERENCE '12.25.7.1.3, 3.21"
::= { i1eee8021SpbAdjDynamicTabdeEntry 3 }

ieee8021SpbAdjDynamicEntryPort OBJECT-TYPE
SYNTAX 1EEE8021BridgePortNumber
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The port aumber to reach this adjacency."
REFERENCE "12%25.7.1.3"
2= { 1eee8021SpbAdjDynamicTableEntry 4 }

ieee80215pbAdjDynamicEntrylfOperState OBJECT-TYPE
SYNTFAX-1EEE8021SpbAdjState
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The operational state of this port.
up, down or testing (in test)."
REFERENCE '12.25.7.1.3"
::= { ieee8021SpbAdjDynamicTableEntry 5 }

ieee8021SpbAdjDynamicEntryPeerSysName OBJECT-TYPE

QAT A

D TINTAA SIIIIIpAu‘III;IIStI ;Ilg (SiZE(G. .32))
MAX-ACCESS read-only

STATUS current

DESCRIPTION
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"1S-1S system name of peer.

This is the ASCII name assigned to the bridge to aid

management. It is the same as the ieee8021SpbSysName.
REFERENCE "12.25.7.1.3"

2= { i1eee8021SpbAdjDynamicTableEntry 6 }

ieee8021SpbAdjDynamicEntryPeerAgreeDigest OBJECT-TYPE

SYNTAX 1EEE8021SpbDigest
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"The peer topology agreement digest value

(all of the elements defined in 28.4).

IT it does not match this bridge"s digest it indicates loss of

synchronization."
REFERENCE "12.25.7.1.3, 28.4"
::= { i1eee8021SpbAdjDynamicTableEntry 7 }

ieee8021SpbAdjDynamicEntryPeerMCID OBJECT-TYPE

SYNTAX 1EEE8021SpbMCID

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"The peer MST Identifier MCID. The MCID is a digest of the
VID to MSTID configuration table which determines the Base VIDs
enabled for SPBV and SPBM."

REFERENCE '12.25.7.1.3, 13.8"

2= { i1eee8021SpbAdjDynamicTableEntry 8 }

ieee8021SpbAdjDynamicEntryPeerAuxMCID OBJECT-TYPE

SYNTAX 1EEE8021SpbMCID

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"The peer auxiliary MST:Identifier. This MCID is
used for migration.”

REFERENCE "12.25.7.1.3,.27.4.1, 28.12.2"

2= { i1eee8021SpbAdjDynamicTableEntry 9 }

ieee8021SpbAdjDynamicEntryLocalCircuitlD OBJECT-TYPE
SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS curkent
DESCRIPHON
"The-value used by 1S-1S to identify this adjacency locally."
REFERENCE "'12.25.7.1.3, 28.11"
:z=~{ i1eeeB8021SpbAdjDynamicTableEntry 10 }

1reeeB021SpbAdjDynamicEntryPeerLocalCircuitlD OBJECT-TYPE
SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The value used by peer 1S-1S to identify this adjacency remotely."
REFERENCE "12.25.7.1.3, 28.11"

- QA1 Cala Aol =D\ S S 44
--— 1 FECCoULlopuUAUgUYyTIiadlifTe TauvrcLlitry 11 g

ieee8021SpbAdjDynamicEntryPortldentifier OBJECT-TYPE
SYNTAX Unsigned32
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MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The value for this bridge which has been selected by

IS-1S to form this adjacency if there is more than 1 candidate link."
REFERENCE "12.25.7.1.3, 28.11"
2= { i1eeeB8021SpbAdjDynamicTableEntry 12 }

ieee8021SpbAdjDynamicEntryPeerPortldentifier OBJECT-TYPE
SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The value for peer port ldentifier selected by 1S-1S
to form this adjacency if there is more than 1 candidate link.”
REFERENCE ""12.25.7.1.3, 28.11"
::= { ieee8021SpbAdjDynamicTableEntry 13 }

ieee8021SpbAdjDynamicEntrylsisCirclndex OBJECT-TYPE

SYNTAX Unsigned32

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"The isisCircTable reference. This allows cro§s, teferencing
to an 1S-1S MIB."

REFERENCE "'12.25.7.1.3"

2= { ieeeB8021SpbAdjDynamicTableEntry 14 }

-— 1eeeB8021SpbTopNodeTable:
ieee8021SpbTopNodeTable OBJECT-TYPE
SYNTAX SEQUENCE OF leee8021SpbTopNodeTableEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"Table of network specific bridge information."
REFERENCE "12.25.8"
::= { ieee8021SphObjects 8 }

ieee8021SpbTopNodeTableEntry OBJECT-TYPE
SYNTAX leee8021SpbTopNodeTableEntry
MAX-ACCESSwnot-accessible
STATUS eurrent
DESCR FPTHON
“This table is used to display system level information about
bridges in the network. "
REFERENCE '12.25.8"
INDEX {
ieee8021SpbTopNodeEntryToplx,
ieee8021SpbTopNodeEntrySysid

}
::= { ieee8021SpbTopNodeTable 1 }

leee8021SpbTopNodeTableEntry ::=

SEQUENCE—E
ieee8021SpbTopNodeEntryToplx IEEE8021SpbMTID,
ieee8021SpbTopNodeEntrySysld MacAddress,
ieee8021SpbTopNodeEntryBridgePriority IEEE8021SpbBridgePriority,
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ieee8021SpbmTopNodeEntrySPsourcelD IEEE8021SpbmSPsourceld,
ieee8021SpbTopNodeEntrySysName SnmpAdminString
}

ieee8021SpbTopNodeEntryToplx OBJECT-TYPE
SYNTAX 1EEE8021SpbMTID
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"The ISIS Topology Index identifier to which this
instance belongs. Each Topology Index defines logical topology
and is used to enable multiple SPB instances within several
ISIS instances."
REFERENCE "12.25.8.1.2, 12.25.8.1.3, 28.12"
::= { i1eee8021SpbTopNodeTableEntry 1 }

ieee8021SpbTopNodeEntrySysld OBJECT-TYPE

SYNTAX MacAddress
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION

"The I1S-1S System ID of a bridge in the SPB

LSP database and hence the network.

A value of O is a wildcard for all System idéentifiers."
REFERENCE '"12.25.8.1.2, 12.25.8.1.3, 3.21"
2= { ieee8021SpbTopNodeTableEntry 2 }

ieee8021SpbTopNodeEntryBridgePriority OBJECT~TYPE
SYNTAX 1EEE8021SpbBridgePriority
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The Bridge Priority of the *hridge in the LSP database.
This is a 16 bit quantitywhich ranks this SPB Bridge
relative to others whembreaking ties. This priority
is the high 16 bits of the Bridge ldentifier. Its impact
depends on the tiesbreaking algorithm. Recommend
values 0..15 be assigned to core switches to ensure
diversity of the”ECT Algorithms."
REFERENCE "12.25.8:1.3, 13.26.3"
1= { 1eee8021SpbTopNodeTableEntry 3 }

ieee8021SpbmTopNodeEntrySPsourcelD OBJECT-TYPE
SYNTAX MEEE8021SpbmSPsourceld
MAX-ACCESS read-only
STAFJScurrent
DESERIPTION
"The Shortest Path Source Identifier.
It is the high order 3 bytes for Group Address DA from this
bridge. Note that only the 20 bits not including the
top 4 bits are the SPSourcelD."
REFERENCE '12.25.8.1.3, 3.17"
::= { ieee8021SpbTopNodeTableEntry 4 }

ieee8021SpbTopNodeEntrySysName OBJECT-TYPE

QAT A

D TINTAA SIIIIIpAU‘III;IIStI ;Ill_., (SiZE(G. .32))
MAX-ACCESS read-only

STATUS current

DESCRIPTION
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"The System Name. A Human readable name of this bridge

This is used to aid In management and is used in

place of the System identifier in many commands and displays."
REFERENCE ""12.25.8.1.3"

::= { i1eee8021SpbTopNodeTableEntry 5 }

-— i1eeeB8021SpbTopEctTable:
ieee8021SpbTopEctTable OBJECT-TYPE
SYNTAX SEQUENCE OF leee8021SpbTopEctTableEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"Table of all ECT use in the network"
REFERENCE "12.25.9"
2= { i1eee8021SpbObjects 9 }

ieee8021SpbTopEctTableEntry OBJECT-TYPE

SYNTAX leee8021SpbTopEctTableEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"This table lists bridges and the ECT Algorithms configured and in use. "

REFERENCE '12.25.9"

INDEX {
ieee8021SpbTopEctEntryToplx,
ieee8021SpbTopEctEntrySyslid,
ieee8021SpbTopEctEntryBaseVid

}
::= { 1eee8021SpbTopEctTable 1 }

leee8021SpbTopEctTableEntry ::=

SEQUENCE {
ieeeB8021SpbTopEctEntryToplx IEEE8021SpbMTID,
ieee8021SpbTopEctEntrySysld MacAddress,
ieee8021SpbTopEctEntFyBaseVid VlanldOrAny,
ieee8021SpbTopEctEntryEctAlgorithm IEEE8021SpbEctAlgorithm,
ieee8021SpbTopEcktEntryMode IEEE8021SpbEctMode,
ieee8021SpbviopEctSysMode IEEE8021SpbMode,
ieee8021SpbvTopEctEntrySpvid VlanldOrNone,
ieee8021SpbTopEctEntryLocalUse TruthValue

}

ieee8021SphTFopEctEntryToplx OBJECT-TYPE
SYNFAX-1EEE8021SpbMTID
MAX<ACCESS not-accessible
STATUS current
DESCRIPTION
"The ISIS Topology Index identifier to which this
instance belongs. Each Topology Index defines logical topology
and is used to enable multiple SPB instances within several
ISIS instances."
REFERENCE "12.25.9.1.2, 12.25.9.1.3"
2= { i1eee8021SpbTopEctTableEntry 1 }

ieee8021SpbTopEctEntrySysld OBJECT-TYPE
SYNTAX MacAddress
MAX-ACCESS not-accessible
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STATUS current
DESCRIPTION
"The system ID which is using a particular ECT.
A value of O is a wildcard for all System identifiers."

REFERENCE '"12.25.9.1.2, 12.25.9.1.3, 3.21"
::= { i1eee8021SpbTopEctTableEntry 2 }

ieee8021SpbTopEctEntryBaseVid OBJECT-TYPE

SYNTAX VIanldOrAny

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"Base VID related to this algorithm.
In the case of SPBM this is the B-VID that carries
traffic for this ECT-ALGORITHM. In the case of SPBV
this is the Base-VID used for management.
A Base VID value of 4095 is a wildcard for any Base VID
assigned to SPB operation."
REFERENCE "12.25.9.1.2, 12.25.9.1.3, 3.3"
::= { i1eee8021SpbTopEctTableEntry 3 }

ieee8021SpbTopEctEntryEctAlgorithm OBJECT-TYPE
SYNTAX 1EEE8021SpbEctAlgorithm
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The ECT-ALGORITHM in use.
A 32 bit number. The ISIS Topology Index identifier to which this
instance belongs. Each Topology Index defines logical topology
and is used to enable multiple SPB)‘instances within several
ISIS instances.; the upper 24 bits are an OUI
and the lower 8 bits are an index. This creates a
world-wide unique identity “for the computation that
will be using the VID thus’sensuring consistency."
REFERENCE '12.25.9.1.3, 3.6™
2= { i1eee8021SpbTopEctTableEntry 4 }

ieee8021SpbTopEctEntryMode™ OBJECT-TYPE
SYNTAX 1EEE8021SpbEctMode
MAX-ACCESS read-pniy
STATUS currenk
DESCRIPTION
"Operating mode : SPBM (=2) or SPBV (=3)"
REFERENCEN"12.25.9.1.3"
::= {ieee8021SpbTopEctTableEntry 5 }

ieeeB021SpbvTopEctSysMode OBJECT-TYPE

SYNTAX 1EEE8021SpbMode

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"Indication of supporting SPBV mode
auto(=1)/manual (=2)
auto => SPBV mode and auto allocate SPVIDs.
manual => SPBV mode and manually assign SPVIDs."

4.Q11

BECEDEMAE 11495 o o 4 o~ 2
R CREINCE IZ. 209 1T.9, 9.-10

{ i1eee8021SpbTopEctTableEntry 6 }

ieee8021SpbvTopEctEntrySpvid OBJECT-TYPE
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SYNTAX VlanldOrNone
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"SPVID in V mode
The VID this bridge will use to originate traffic
using this ECT-ALGORITHM when running in SPBV mode."
REFERENCE "12.25.9.1.3, 3.14"
2= { i1eee8021SpbTopEctTableEntry 7 }

ieee8021SpbTopEctEntryLocalUse OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"1s this ECT-ALGORITHM in use locally by advertising
bridge :- TRUE or FALSE. This is used to help with
disruption-free migration between ECT-ALGORITHMs.
Changes are only allowed if this flag is FALSE."

REFERENCE "12.25.9.1.3, 28.12.5"

2= { 1eee8021SpbTopEctTableEntry 8 }

-— i1eeeB8021SpbTopEdgeTable:
ieee8021SpbTopEdgeTable OBJECT-TYPE
SYNTAX SEQUENCE OF leee8021SpbTopEdgeTableEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"A Table of edges in network (not duplicated),
but each link will appear as.two entries, one
ordered {near-far}, the other {far-near}."
REFERENCE '12.25.10"
::= { ieee8021SpbObjects 10"}

ieee8021SpbTopEdgeTableEntry’ OBJECT-TYPE

SYNTAX leee8021SpbTopEdgeTableEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"The table-dists information about bridge edges (links)."

REFERENCE ®12.25.10"

INDEX {
reee8021SpbTopEdgeEntryToplx,
ieee8021SpbTopEdgeEntrySysldNear,
ieee8021SpbTopEdgeEntrySysldFar

}
7:= { 1eee8021SpbTopEdgeTable 1 }

leee8021SpbTopEdgeTableEntry ::=
SEQUENCE {
ieee8021SpbTopEdgeEntryToplx 1EEE8021SpbMTID,
ieee8021SpbTopEdgeEntrySysldNear MacAddress,
ieee8021SpbTopEdgeEntrySysldFar MacAddress,

PaY-V-C WS- =l [ [V D R U o FEEEQADA Goalal = ol A o a o=
ITTCCCOVUZ1OPUTUPLEUYCLTIICT yViTLr FUNTAr 2T Al TCCLOUZLOPULTIIRNELT 7L,

ieee8021SpbTopEdgeEntryMetricFar2Near IEEE8021SpbLinkMetric
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ieee8021SpbTopEdgeEntryToplx OBJECT-TYPE
SYNTAX 1EEE8021SpbMTID
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION
"The ISIS Topology Index identifier to which this
instance belongs. Each Topology Index defines logical topology
and is used to enable multiple SPB instances within several
ISIS instances."
REFERENCE '12.25.10.1.2, 12.25.10.1.3, 28.12"
::= { i1eee8021SpbTopEdgeTableEntry 1 }

ieee8021SpbTopEdgeEntrySysldNear OBJECT-TYPE

SYNTAX MacAddress
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION

"The System ID of near bridge (the bridge

reporting the adjacency).

A value of O is a wildcard for all System identifiers:”
REFERENCE '"12.25.10.1.2, 12.25.10.1.3, 3.21"
::= { i1eee8021SpbTopEdgeTableEntry 2 }

ieee8021SpbTopEdgeEntrySysldFar OBJECT-TYPE
SYNTAX MacAddress
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"The System ID of far bridge (the neighbor
of the bridge reporting).
A value of O is a wildcard for“all System identifiers."
REFERENCE '"12.25.10.1.2, 12.25.10x}.3, 3.21"
2= { ieee8021SpbTopEdgeTableEntry 3 }

ieee8021SpbTopEdgeEntryMetricNéar2Far OBJECT-TYPE

SYNTAX 1EEE8021SpbLinkMetric

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"The metric used on this edge advertised by near end
This is thexraw value. IT it is less than the
MetricFar2Near (below), the MetricFar2Near is
used as the SPF metric in both directions."

REFERENCEN"12.25.10.1.3, 28.12.7"

::= {ieee8021SpbTopEdgeTableEntry 4 }

ieeeB021lSpbTopEdgeEntryMetricFar2Near OBJECT-TYPE

SYNTAX 1EEE8021SpbLinkMetric

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"The metric used on this edge advertised by far end
This is the raw value. If it is less than the
MetricNear2Far (above), the MetricNear2Far is
used as the SPF metric in both directions."

40 =11

PEEEDEMAE 11495 o an a4 A 20
NEFERENCUE 1 .20.1VU. 1.0, ZO0.1Z.7T

{ i1eee8021SpbTopEdgeTableEntry 5 }

41
Copyright © 2016 IEEE. All rights reserved.



https://standardsiso.com/api/?name=7779b46f7901fbb9d47004f5c787a0c3

ISO/IEC/IEEE 8802-1Q:2016/Amd.1:2017(E)

IEEE Std 802.1Qca-2015
IEEE Standard for Local and metropolitan area networks—Bridges and Bridged Networks
Amendment 24: Path Control and Reservation

-- 1eee8021SpbmTopSrvTable:

ieee8021SpbmTopSrvTable OBJECT-TYPE
SYNTAX SEQUENCE OF leee8021SpbmTopSrvTableEntry

MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"All SPBM PBB encapsulated services in this network."
REFERENCE "12.25.11"
2= { ieee8021SphObjects 11 }

ieee8021SpbmTopSrvTableEntry OBJECT-TYPE
SYNTAX leee8021SpbmTopSrvTableEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"This table displays information about PBB services received
in the LSP data base. The Service ldentifier is associated with
the MAC address and Base VID of the bridge that originates or
terminates the service. ™
REFERENCE "12.25.11"
INDEX {
ieee8021SpbmTopSrvEntryToplx,
ieee8021SpbmTopSrvEntrySyslid,
ieee8021SpbmTopSrvEntrylsid,
ieee8021SpbmTopSrvEntryBaseVid,
ieee8021SpbmTopSrvEntryMac

2= { i1eee8021SpbmTopSrvTable 1 }

leee8021SpbmTopSrvTableEntry ::=
SEQUENCE {

ieee8021SpbmTopSrvEntryTop I -1EEE8021SpbMTID,
ieee8021SpbmTopSrvEntrySysdd MacAddress,
ieee8021SpbmTopSrvEntrylsid IEEE8021SpbServiceldentifierOrAny,
ieee8021SpbmTopSrvEntkyBaseVid VlanldOrAny,
ieeeB8021SpbmTopSrvEntryMac MacAddress,
ieee8021SpbmTopSrvEntrylsidFlags IEEE8021PbblngressEgress

}

ieee8021SpbmTopSrvEntryToplx OBJECT-TYPE
SYNTAX 1EEE8021SpbMTID
MAX-ACCESS.*not-accessible
STATUS™ current
DESCRIPTION
“Entry of one The ISIS Topology Index identifier to which this
instance belongs. Each Topology Index defines logical topology
and is used to enable multiple SPB instances within several
ISIS instances."
REFERENCE "12.25.11.1.2, 12.25.11.1.3, 28.12"
2= { 1eeeB8021SpbmTopSrvTableEntry 1 }

ieee8021SpbmTopSrvEntrySysld OBJECT-TYPE
SYNTAX MacAddress

MAX=ACCESSot=accessthie
STATUS current
DESCRIPTION
"The System identifier this service originates/terminates on.
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A value of 0 is a wildcard for all System identifiers."
REFERENCE "12.25.11.1.2, 12.25.11.1.3, 3.21"
:= { 1eee8021SpbmTopSrvTableEntry 2 }

ieee8021SpbmTopSrvEntrylsid OBJECT-TYPE

SYNTAX 1EEE8021SpbServiceldentifierOrAny

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION
"An ISID (service) originating/terminating on this bridge.
A value of O is a wildcard for any ISID."

REFERENCE "12.25.11.1.2, 12.25.11.1.3, 28.12.10"

2= { i1eee8021SpbmTopSrvTableEntry 3 }

ieee8021SpbmTopSrvEntryBaseVid OBJECT-TYPE

SYNTAX VIanldOrAny

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION
"The Base VID associated with this service. The Base ¥ID determines
the ECT Algorithm that is associated with this service.
A Base VID value of 4095 is a wildcard for any Base’ VID
assigned to SPB operation.™

REFERENCE "12.25.11.1.2, 12.25.11.1.3, 28.12.10"

2= { i1eee8021SpbmTopSrvTableEntry 4 }

ieee8021SpbmTopSrvEntryMac OBJECT-TYPE

SYNTAX MacAddress
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION

"The MAC address associated with a service.

An additional nodal MAC addxess by which an I-SID

can be reached can be advertised, in which case

traffic to this MAC folllows a forwarding path identical

to that taken to reach® the corresponding SYSID (nhodal) MAC.

If no additional MAEG/is advertised, this will be the SYSID MAC.

A value of O is_a wildcard for the MAC address."
REFERENCE "12.25.11%%.3, 28.12.10"
2= { ieee8021SpbmFopSrvTableEntry 5 }

ieee8021SpbmTopSrvEntrylsidFlags OBJECT-TYPE
SYNTAX 1EEE8021PbblIngressEgress
MAX-ACCESS:“read-only
STATUS™ current
DESCRIPTION
“A pair of flags defining the attributes of this
service. These specify independently whether
ingress frames to the SPBM region should be
transmitted within it, and whether frames
received from the SPBM region are required
egress it."
REFERENCE "12.25.11.1.2, 12.25.11.1.3, 28.12.10"
2= { i1eee8021SpbmTopSrvTableEntry 6 }

-- 1eee8021SpbvTopSrvTable:

ieee8021SpbvTopSrvTable OBJECT-TYPE
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SYNTAX SEQUENCE OF leee8021SpbvTopSrvTableEntry
MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"The SPBV group services in this network™
REFERENCE "12.25.12"
2= { i1eee8021SpbObjects 12 }

ieee8021SpbvTopSrvTableEntry OBJECT-TYPE
SYNTAX leee8021SpbvTopSrvTableEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"This table displays information about SPBV group address.
The group address is a associated with MAC address and Base
VID of the bridge that originates or terminates the service."!
REFERENCE '12.25.12"
INDEX {
ieee8021SpbvTopSrvEntryToplx,
ieee8021SpbvTopSrvEntrySyslid,
ieee8021SpbvTopSrvEntryMMac
}
2= { 1eee8021SpbvTopSrvTable 1 }

leee8021SpbvTopSrvTableEntry ::=

SEQUENCE {
ieee8021SpbvTopSrvEntryToplx I1EEE8021SpbMTID,
ieee8021SpbvTopSrvEntrySysld MacAddress,
ieee8021SpbvTopSrvEntryMMac MacAddfess,
ieee8021SpbvTopSrvEntryBaseVid Vianid,
ieee8021SpbvTopSrvEntryMMacFlags' IEEE8021PbblIngressEgress

}

ieee8021SpbvTopSrvEntryToplx OBJECT-TYPE
SYNTAX 1EEE8021SpbMTID
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"The ISIS Topology Index identifier to which this
instance belongs. Each Topology Index defines logical topology
and is usedito enable multiple SPB instances within several
ISIS instances."
REFERENCE %12.25.12.1.2, 12.25.12.1.3, 28.12"
2= { i1eee8021SpbvTopSrvTableEntry 1 }

ieee8021SpbvTopSrvEntrySysld OBJECT-TYPE
SYNTAX MacAddress
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"The System identifier advertising this group address.
A value of O is a wildcard for all System identifiers."
REFERENCE '12.25.12.1.2, 12.25.12.1.3, 3.21"
2= { i1eee8021SpbvTopSrvTableEntry 2 }

AAMA RICoT Ty
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SYNTAX MacAddress
MAX-ACCESS not-accessible
STATUS current
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DESCRIPTION

"This Group MAC address entry.

A value of O is a wildcard for any Group MAC address. '
REFERENCE "12.25.12.1.2, 12.25.12.1.3, 28.12.9"

2= { i1eee8021SpbvTopSrvTableEntry 3 }

ieee8021SpbvTopSrvEntryBaseVid OBJECT-TYPE

SYNTAX Vlanld

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"The Base VID associated with this service. The Base VID determines
the ECT Algorithm that is associated with this service."

REFERENCE '12.25.12.1.3, 3.3"

2= { i1eee8021SpbvTopSrvTableEntry 4 }

ieee8021SpbvTopSrvEntryMMacFlags OBJECT-TYPE

SYNTAX 1EEE8021PbblngressEgress

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"A pair of {ingress, egress} flags for this
Group Address, defining transmit/receive or _oth. This enables
Ffiltering of Group addresses to interwork. with MMRP.™

REFERENCE "12.25.12.1.3, 28.12.9"

2= { i1eee8021SpbvTopSrvTableEntry 5 }

-- 1eee8021SpbmBsiStaticTable:
ieee8021SpbmBsiStaticTable OBJECT-TYPE
SYNTAX SEQUENCE OF leee8021SpbniBsiStaticEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"Table of BSIs configured on this system and assigned to
an SPBM VID.
The table is indexed by
- 1eee8021SpbToplx from ieee8021SpbMtidStaticTable
indicating the ISIS-SPB topology instance into
which/ the BSI will be advertised,
- 1eee8021BridgeBasePort from ieee8021PbbCbpTable
identifying the CPB on which the BSI is configured,
=an 1-SID value identifying the BSI, and
="a VID value identifying a B-VID for which forwarding
state is to be installed for the BSI"
REFERENCE ''12.25.8"
::= { 1eee8021SpbObjects 13 }

ieee8021SpbmBsiStaticEntry OBJECT-TYPE
SYNTAX leee8021SpbmBsiStaticEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION

Fhis—tabte—contains—imformatiomr—about—backborme—services
configured on this system to be advertised by I1SIS-SPB."
REFERENCE "12.25.8"

INDEX {
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ieee8021SpbToplx,
ieee8021BridgeBasePort,
ieee8021SpbmBsiStaticEntrylsid,
ieee8021SpbmBsiStaticEntryBaseVid

}
::= { ieee8021SpbmBsiStaticTable 1 }

leee8021SpbmBsiStaticEntry ::=
SEQUENCE {
ieee8021SpbmBsiStaticEntrylsid
IEEE8021PbbServiceldentifier,

ieee8021SpbmBsiStaticEntryBaseVid Vlanid,
ieee8021SpbmBsiStaticEntryTBit TruthVvalue,
ieee8021SpbmBsiStaticEntryRBit TruthValue,
ieee8021SpbmBsiStaticEntryTsBit Truthvalue,
ieee8021SpbmBsiStaticEntryTieBreakMask Integer32,
ieee8021SpbmBsiStaticEntryRowStatus RowStatus

}

ieee8021SpbmBsiStaticEntrylsid OBJECT-TYPE

SYNTAX IEEE8021PbbServiceldentifier

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"An I-SID registered on the CBP identified
by ieee8021BridgeBasePort."
ti= ieee8021SpbmBsiStaticEntry 1 }

ieee8021SpbmBsiStaticEntryBaseVid OBJECT-TYPE

SYNTAX Vianld

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION
"An B-VID registered on the CBP identified
by ieee8021BridgeBasePort."

ti= ieee8021SpbmBsiStaticEntry 2 }

ieee8021SpbmBsiStaticEntryTBit OBJECT-TYPE

SYNTAX TruthValue
MAX-ACCESS read-create
STATUS CUKFKENt

DESCRIPTION
"If true(l), indicates the BSI transmits multicast
franes from this CBP.
Th¥s object is persistent."

s i=J{ 1eee8021SpbmBsiStaticEntry 3 }

ieeeB8021SpbmBsiStaticEntryRBit OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-create

STATUS current

DESCRIPTION
"If true(l), indicates the BSI wishes to receive
multicast frames at this CBP.
This object is persistent."

L = PaVaVet WS NN DRI - W SO S 4
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ieee8021SpbmBsiStaticEntryTsBit OBJECT-TYPE
SYNTAX TruthValue
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MAX-ACCESS read-create
STATUS current
DESCRIPTION

"If true(l), indicates the BSI transmits multicast

frames on a shared tree from this CBP.
This object is persistent."
::= { i1eee8021SpbmBsiStaticEntry 5 }

ieee8021SpbmBsiStaticEntryTieBreakMask OBJECT-TYPE

SYNTAX Integer32 (0..15)
MAX-ACCESS read-create
STATUS current

DESCRIPTION

"The value used to create the Tie-Break Mask
for calculating multicast trees.
This object is persistent."

::= { ieee8021SpbmBsiStaticEntry 6 }

ieee8021SpbmBsiStaticEntryRowStatus OBJECT-TYPE

SYNTAX RowStatus
MAX-ACCESS read-create
STATUS current

DESCRIPTION
"This column holds the status for this row.

When the status is active, no columns of-this table can be
modified.

This object is persistent."
ti= ieee8021SpbmBsiStaticEntry 7 }

-- SPBM MEP configurable objects

dotlagCfmMepSpbmTable OBJECT-TYPE
SYNTAX SEQUENCE OF DotlagCfmMepSpbmEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION

"The additional objects configurable in SPBM MEPs"
REFERENCE ''27.18"

::= { 1eee8021SphObjects 14 }

dotlagCfmMepSpbmEntry OBJECT-TYPE

SYNTAX DotlagCfmMepSpbmEntry
MAX-ACCESS' not-accessible

STATUS current

DESCRIPTION

“The SPBM MEP table additions."

AUGMENTS { dotlagCfmMepEntry }

::= { dotlagCfmMepSpbmTable 1 }

DotlagCfmMepSpbmEntry ::=
SEQUENCE {
dotlagCfmMepTransmitLbmSpbmDA  MacAddress,
dotlagCfmMepTransmitLtmSpbmDA MacAddress
b

dotlagCfmMepTransmitLbmSpbmDA OBJECT-TYPE
SYNTAX MacAddress
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MAX-ACCESS read-create
STATUS current
DESCRIPTION

"The MAC Address to be used as the LBM destination address

in an SPBM MA: A unicast or multicast address."
REFERENCE
"12.14.7.3.2:g9"
::= { dotlagCfmMepSpbmEntry 1 }

dotlagCfmMepTransmitLtmSpbmDA OBJECT-TYPE

SYNTAX MacAddress
MAX-ACCESS read-create
STATUS current

DESCRIPTION

"The MAC Address to be used as the LTM destination address
in an SPBM MA: A unicast or multicast address."
REFERENCE
"12.14.7.4.2:F"
::= { dotlagCfmMepSpbmEntry 2 }

-- SPBM path MA and ECMP path MA TE-SIDs

dotlagCfmMepSpbmEspTable OBJECT-TYPE

SYNTAX SEQUENCE OF DotlagCfmMepSpbmEsSpENtEky
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION

"The SPBM ESP table contains path<tesid information for each
SPBM path MA known to a system:

This table uses three indices. The first two indices are the
indices of the Maintenancé.Domain and MA tables, the reason
being that a path-tesid.‘is always related to an MA and
Maintenance Domain."
REFERENCE
"27.18.1, 12.14.5.8342:c"
ti= ieee8021SphObjects 15 }

dotlagCfmMepSpbmEspEntry OBJECT-TYPE
SYNTAX DotlagCtmMepSpbmEspEntry
MAX-ACCESS not~accessible
STATUS current
DESCRIPTION
'"The’ SPBM path MA ESP entry. Each entry refers to an
ESP by identifier and contains information about
one of the ESPs that comprise an SPBM path MA.
The ™
INDEX { dotlagCfmMmdIndex,
dotlagCfmMalndex,
dotlagCfmMepSpbmEsp Index
}
::= { dotlagCfmMepSpbmEspTable 1 }

DotlagCfmMepSpbmEspEntry ::=

SEQUENCE—E
dotlagCfmMepSpbmEspIndex Unsigned32,

dotlagCfmMepSpbmEspEsp IEEE8021PbbTeEsp,
dotlagCfmMepSpbmEspRowStatus RowStatus
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}

dotlagCfmMepSpbmEspIndex OBJECT-TYPE
SYNTAX Unsigned32 (1..4294967295)

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION
"This is an identifier, of local signifigance to a particular
SPBM path MA which is used to index the ESPs associated
with that MA."

::= { dotlagCfmMepSpbmEspEntry 1 }

dotlagCfmMepSpbmEspEsp OBJECT-TYPE

SYNTAX I1EEE8021PbbTeEsp
MAX-ACCESS read-create
STATUS current

DESCRIPTION
"This column holds the ESP identifier for one of the Ethernet
Switched Paths that define the SPBM path MA.
This object is persistent."
REFERENCE
"27.18.1, 12.14.5.3.2:c"
::= { dotlagCfmMepSpbmEspEntry 2 }

dotlagCfmMepSpbmEspRowStatus OBJECT-TYPE

SYNTAX RowStatus
MAX-ACCESS read-create
STATUS current

DESCRIPTION
"This column holds the status for jthis row.
When the status is active, noscolumns of this table can be
modified.
This object is persistent®
::= { dotlagCfmMepSpbmEspEntry’ 3 }

-- PCR objects:

-- 1eee8021PcrEctStaticTable:
ieeeB021PcrEctStaticTable OBJECT-TYPE
SYNTAX SEQUENCE OF leee8021PcrEctStaticTableEntry
MAX-ACCESS not-accessible
STAFJS-current
DESERIPTION
"The Path Control and Reservation (PCR)
static configuration table."
REFERENCE "12.28.1"
::= { ieee8021PcrObjects 1 }

ieeeB021PcrEctStaticTableEntry OBJECT-TYPE
SYNTAX leee8021PcrEctStaticTableEntry
MAX-ACCESS not-accessible

AT

STATYS —~current

DESCRIPTION
"The PCR static configuration Table defines the
MRT VIDs for the Base VID if MRT is used."
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REFERENCE '12.28.1"

INDEX {
ieeeB021PcrEctStaticEntryToplx,
ieee8021PcrEctStaticEntryBaseVid

}
::= { ieee8021PcrEctStaticTable 1 }

leee8021PcrEctStaticTableEntry ::=

SEQUENCE {
ieee8021PcrEctStaticEntryToplx IEEE8021SpbMTID,
ieee8021PcrEctStaticEntryBaseVid VlanldOrAny,
ieee8021PcrEctStaticEntryMrtBlueVid VIanldOrNone,
ieeeB021PcrEctStaticEntryMrtRedVid VlanldOrNone,
ieee8021PcrEctStaticEntryRowStatus RowStatus

¥

ieeeB021PcrEctStaticEntryToplx OBJECT-TYPE
SYNTAX 1EEE8021SpbMTID
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"The 1S-1S Topology Index identifier to which this
instance belongs."
REFERENCE '12.28.1.1.2"
::= { i1eee8021PcrEctStaticTableEntry 1 }

ieee8021PcrEctStaticEntryBaseVid OBJECT-TYPE
SYNTAX VIanldOrAny
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
""Base VID to use for the MRT ECT-Algorithm or for the
MRTG ECT Algorithm.
In the case of a non-learning VLAN, this is the VID
that carries traffic. In the case of a learning VLAN,
this is the Base-VID-used for management.
A Base VID value 0f<4095 is a wildcard for any Base VID
assigned to MRT operation."
REFERENCE '12.28.1.41:2"
::= { ieee8021PcfEctStaticTableEntry 2 }

ieeeB021PcrEctStaticEntryMrtBlueVid OBJECT-TYPE

SYNTAX VIanldOrNone

MAX-ACCESS ‘read-write

STATUS™ current

DESCRIPTION
“MRT-Blue VID.
The VID this bridge will use to originate traffic
on MRT-Blue for the VLAN if the VLAN is associated
with MRT operation.
This object is persistent."

REFERENCE "12.28.1.1.2, 45.3.3, 45.3.4"

::= { ieee8021PcrEctStaticTableEntry 3 }

ieeeB021PcrEctStaticEntryMrtRedVid OBJECT-TYPE

QAT

OINIAA \V'=alliulol NUIIC
MAX-ACCESS read-write
STATUS current
DESCRIPTION
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"MRT-Red VID.

The VID this bridge will use to originate traffic
on MRT-Red for the VLAN if the VLAN is associated
with MRT operation.

This object is persistent."
REFERENCE "12.28.1.1.2, 45.3.3, 45.3.4"
2= { i1eee8021PcrEctStaticTableEntry 4 }

ieeeB8021PcrEctStaticEntryRowStatus OBJECT-TYPE

SYNTAX RowStatus

MAX-ACCESS read-create

STATUS current

DESCRIPTION
"The object indicates the status of an entry and is used
to create/delete entries.
This object is persistent."

REFERENCE '12.28.1.2.3"

::= { i1eee8021PcrEctStaticTableEntry 5 }

-— 1eee8021PcrTopEctTable:
ieee8021PcrTopEctTable OBJECT-TYPE

SYNTAX SEQUENCE OF leee8021PcrTopEctTableEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"Table of MRT use in the network."
REFERENCE '12.28.2"
:= { i1eee8021PcrObjects 2 }

ieeeB021PcrTopEctTableEntry OBJECT-TYPRE

SYNTAX leee8021PcrTopEctTableEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"This table lists bri¥dges configured to use MRT."

REFERENCE '12.25.9"

INDEX {
ieee8021PerTopEctEntryToplx,
ieee8021PCrTopEctEntrySysld,
ieee8021PcrTopEctEntryBaseVid

}
::= { ieee8021PcrTopEctTable 1 }

leee8021PcrTopEctTableEntry ::=

SEQUENCE {
ieee8021PcrTopEctEntryToplx IEEE8021SpbMTID,
ieee8021PcrTopEctEntrySysld MacAddress,
ieee8021PcrTopEctEntryBaseVid VlanldOrAny,
ieee8021PcrTopEctEntryMode IEEE8021SpbEctMode,
ieee8021PcrTopEctEntryMrtBlueVid VIanldOrNone,
ieee8021PcrTopEctEntryMrtRedVid VIanldOrNone

}

teee802tPerfopEctEntryToptx—OB3ECT=TYPE
SYNTAX 1EEE8021SpbMTID
MAX-ACCESS not-accessible
STATUS current
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DESCRIPTION
"The 1S-1S Topology Index identifier to which this
instance belongs."
REFERENCE ''12.28.2.1.2, 12.28.2.1.3"

2= { i1eee8021PcrTopEctTableEntry 1 }

ieee8021PcrTopEctEntrySysld OBJECT-TYPE
SYNTAX MacAddress
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"The System ID that is using MRT.
A value of O is a wildcard for all System identifiers."
REFERENCE "12.28.2.1.2, 12.28.2.1.3"
::= { ieee8021PcrTopEctTableEntry 2 }

ieeeB021PcrTopEctEntryBaseVid OBJECT-TYPE

SYNTAX VIanldOrAny

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"Base VID related to this algorithm.
In the case of a non-learning VLAN, this is the VID
that carries traffic. In the case of a learning VLAN,
this is the Base-VID used for management.
A Base VID value of 4095 is a wildcard ferx—any Base VID
assigned to MRT operation.™
REFERENCE "12.28.2.1.2, 12.28.2.1.3"
::= { i1eee8021PcrTopEctTableEntry 3 }

ieee8021PcrTopEctEntryMode OBJECT-TYPE
SYNTAX 1EEE8021SpbEctMode
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"Operating mode : non<%earning (=2) or learning (=3)"
REFERENCE '12.28.2.1.37
2= { i1eee8021PcrTopEctTableEntry 4 }

ieee8021PcrTopEctEntryMrtBlueVid OBJECT-TYPE

SYNTAX VIanldorNone

MAX-ACCESS read-only

STATUS cur¥kent

DESCRIPFHON
"MRT=Blue VID.
The VID this bridge will use to originate traffic
on MRT-Blue for the VLAN if the VLAN is associated
with MRT operation.”

REFERENCE ''12.28.2.1.3, 45.3.3, 45.3.4"

:= { 1eee8021PcrTopEctTableEntry 5 }

ieee8021PcrTopEctEntryMrtRedVid OBJECT-TYPE
SYNTAX VIanldOrNone
MAX-ACCESS read-only
STATUS current

DESERHPTHON
"MRT-Red VID.
The VID this bridge will use to originate traffic
on MRT-Red for the VLAN if the VLAN is associated
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with MRT operation.”
REFERENCE "12.28.2.1.3, 45.3.3, 45.3.4"
::= { i1eee8021PcrTopEctTableEntry 6 }

-- Conformance Information

ieee8021SpbConformance OBJECT IDENTIFIER
ieee8021SpbGroups OBJECT IDENTIFIER
ieee8021SpbCompliances OBJECT IDENTIFIER

ieee8021SpbMib 2}
ieee8021SpbConformance 1}
ieee8021SpbConformance 2}

ieeeB021PcrConformance OBJECT IDENTIFIER
ieee8021PcrGroups OBJECT IDENTIFIER
ieeeB021PcrCompliances OBJECT IDENTIFIER

ieee8021SpbMib 4 }
ieee8021PcrConformance 1}
ieeeB021PcrConformance 2%

In 1 n
e ala s Lt

-- SPBM Units of conformance

ieee8021SpbSysGroupSPBM OBJECT-GROUP
OBJECTS {

ieee8021SpbSysAreaAddress,
ieee8021SpbSysid,
ieee8021SpbSysControlAddr,
ieee8021SpbSysName,
ieee8021SpbSysBridgePriority,
ieee8021SpbmSysSPSourceld,
ieee8021SpbmSysMode,
ieee8021SpbSysDigestConvention

}

STATUS current

DESCRIPTION

"The collection of objects lUsed to represent ieee8021SpbSys™
::= { i1eee8021SpbCGroups 15}

ieee8021SpbMtidStaticTableGroupSPBM OBJECT-GROUP
OBJECTS {
ieee8021SpbMTa#dStaticEntryMtidOverload,
ieee8021SpbMEidStaticEntryRowStatus
¥

STATUS euFrrent

DESCR FPTHON

"The.collection of objects used to represent ieee8021SpbMtidStaticTable™
={ 1eee8021SpbCGroups 2 }

1eee8021SpbTopIxDynamicTableGroupSPBM OBJECT-GROUP
OBJECTS {
ieee8021SpbTopIxDynamicEntryAgreeDigest,
ieee8021SpbTopIxDynamicEntryMCID,
ieee8021SpbTopIxDynamicEntryAuxMCID
}

ATl

STATYS ~cturrent

DESCRIPTION

"The collection of objects used to represent ieee8021SpbToplxDynamicTable"
:= { 1eee8021SpbCGroups 3 }
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ieee8021SpbEctStaticTableGroupSPBM OBJECT-GROUP
OBJECTS {
ieee8021SpbEctStaticEntryEctAlgorithm,

ieee8021SpbEctStaticEntryRowStatus
}

STATUS current

DESCRIPTION

"The collection of objects used to represent ieee8021SpbEctStaticTable™
::= { ieee8021SpbCGroups 4 }

ieee8021SpbEctDynamicTableGroupSPBM OBJECT-GROUP
OBJECTS {
ieee8021SpbEctDynamicEntryMode,
ieee8021SpbEctDynamicEntryLocalUse,
ieee8021SpbEctDynamicEntryRemoteUse,
ieee8021SpbEctDynamicEntrylngressCheckDiscards

}

STATUS current

DESCRIPTION

"The collection of objects used to represent ieee8021SpbEctDynamicTable™
::= { i1eee8021SpbGroups 5 }

ieeeB021SpbAdjStaticTableGroupSPBM OBJECT-GROUP
OBJECTS {
ieee8021SpbAdjStaticEntryMetric,
ieee8021SpbAdjStaticEntryl fAdminState,
ieee8021SpbAdjStaticEntryRowStatus

}

STATUS current

DESCRIPTION

"The collection of objects lUsed to represent ieee8021SpbAdjStaticTable™
::= { i1eee8021SpbCGroups 6.}

ieee8021SpbAdjDynamicTableGroupSPBM OBJECT-GROUP

OBJECTS {
ieee8021SpbAdyDynamicEntryPort,
ieee8021SpbAdjDynamicEntrylfOperState,
ieee8021SpbAdjDynamicEntryPeerSysName,
ieee8021SpbAdjDynamicEntryPeerAgreeDigest,
ieee8021SpbAdjDynamicEntryPeerMCID,
ieeeB021SpbAdjDynamicEntryPeerAuxMCID,
1eee8021SpbAdjDynamicEntryLocalCircuitiD,
ieee8021SpbAdjDynamicEntryPeerLocalCircuitliD,
ieee8021SpbAdjDynamicEntryPortldentifier,
ieee8021SpbAdjDynamicEntryPeerPortildentifier,
ieee8021SpbAdjDynamicEntrylsisCirclndex

¥

STATUS current
DESCRIPTION
"The collection of objects used to represent ieee8021SpbAdjDynamicTable™

P An9d =2 2
= 1 feeeoUZTISpoGroups—7

ieee8021SpbTopNodeTableGroupSPBM OBJECT-GROUP
OBJECTS {
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ieee8021SpbTopNodeEntryBridgePriority,
ieee8021SpbmTopNodeEntrySPsourcelD,
ieee8021SpbTopNodeEntrySysName

T

STATUS current

DESCRIPTION

"The collection of objects used to represent ieee8021SpbTopNodeTable"
::= { 1eee8021SpbCGroups 8 }

ieee8021SpbTopEctTableGroupSPBM OBJECT-GROUP
OBJECTS {
ieee8021SpbTopEctEntryEctAlgorithm,
ieee8021SpbTopEctEntryMode,
ieee8021SpbTopEctEntryLocalUse

}

STATUS current

DESCRIPTION

"The collection of objects used to represent ieee8021SpbTopEctTable™
::= { 1eee8021SpbCGroups 9 }

ieee8021SpbTopEdgeTableGroupSPBM OBJECT-GROUP
OBJECTS {
ieee8021SpbTopEdgeEntryMetricNear2Far,
ieeeB021SpbTopEdgeEntryMetricFar2Near

}

STATUS current

DESCRIPTION

"The collection of objects used to “represent ieee8021SpbTopEdgeTable"
::= { 1eee8021SpbCGroups 10 }

ieee8021SpbmTopSrvTableGroupSPBM. ‘@BJECT-GROUP
OBJECTS {
ieee8021SpbmTopSrvEntrylsidFlags
}

STATUS current

DESCRIPTION

"The collection of objects used to represent ieee8021SpbmTopSrvTable™
::= { ieee8021SpbCGroups 11 }

-- See below Ffor additional SPBM Units of conformance (after SPBV section)

-- SPBV.Units of conformance

1e€e8021SpbSysGroupSPBYV OBJECT-GROUP
OBJECTS {
ieee8021SpbSysAreaAddress,
ieee8021SpbSysid,
ieee8021SpbSysControlAddr,
ieee8021SpbSysName,

teee8621SphSysBridgePriority;
ieee8021SpbvSysMode,
ieee8021SpbSysDigestConvention
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STATUS current
DESCRIPTION
"The collection of objects used to represent ieee8021SpbSys""

::= { 1eee8021SpbCGroups 12 }

ieee8021SpbMtidStaticTableGroupSPBV OBJECT-GROUP
OBJECTS {
ieee8021SpbMTidStaticEntryMtidOverload,
ieee8021SpbMtidStaticEntryRowStatus
}

STATUS current

DESCRIPTION

"The collection of objects used to represent ieee8021SpbMtidStaticTable"
::= { i1eee8021SpbCGroups 13 }

ieee8021SpbTopIxDynamicTableGroupSPBV OBJECT-GROUP
OBJECTS {
ieee8021SpbTopIxDynamicEntryAgreeDigest,
ieee8021SpbTopIxDynamicEntryMCID,
ieee8021SpbTopIxDynamicEntryAuxMCID
}

STATUS current
DESCRIPTION

"The collection of objects used to represent -ieee8021SpbToplIxDynamicTable"
2= { 1eee8021SpbGroups 14 }

ieeeB021SpbEctStaticTableGroupSPBY OBJEGT-SGROUP
OBJECTS {
ieee8021SpbEctStaticEntryEctAlgorithm,
ieee8021SpbvEctStaticEntrySpvid,
ieee8021SpbEctStaticEntryRewStatus
}

STATUS current

DESCRIPTION

"The collection of ‘ebjects used to represent ieee8021SpbEctStaticTable"
::= { ieee8021SppGroups 15 }

ieee8021SpbEctDynamicTableGroupSPBV OBJECT-GROUP
OBJECTS {
ieee8021SpbEctDynamicEntryMode,
ieee8021SpbEctDynamicEntryLocalUse,
1ee€e8021SpbEctDynamicEntryRemoteUse,
ieee8021SpbEctDynamicEntrylngressCheckDiscards
+

STATUS current
DESCRIPTION

"The collection of objects used to represent ieee8021SpbEctDynamicTable™
::= { i1eee8021SpbGroups 16 }

ieee8021SpbAdjStaticTableGroupSPBY OBJECT-GROUP

OBIECTS—
ieee8021SpbAdjStaticEntryMetric,
ieee8021SpbAdjStaticEntrylfAdminState,
ieee8021SpbAdjStaticEntryRowStatus
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}

STATUS current
DESCRIPTION

"The collection of objects used to represent ieee8021SpbAdjStaticTable™
::= { i1eee8021SpbGroups 17 }

ieee8021SpbAdjDynamicTableGroupSPBV OBJECT-GROUP
OBJECTS {

ieee8021SpbAdjDynamicEntryPort,
ieee8021SpbAdjDynamicEntrylfOperState,
ieee8021SpbAdjDynamicEntryPeerSysName,
ieee8021SpbAdjDynamicEntryPeerAgreeDigest,
ieee8021SpbAdjDynamicEntryPeerMCID,
ieee8021SpbAdjDynamicEntryPeerAuxmMCID,
ieee8021SpbAdjDynamicEntryLocalCircuitliD,
ieee8021SpbAdjDynamicEntryPeerLocalCircuitliD,
ieee8021SpbAdjDynamicEntryPortldentifier,
ieee8021SpbAdjDynamicEntryPeerPortldentifier,
ieee8021SpbAdjDynamicEntrylsisCirclndex

}

STATUS current

DESCRIPTION

"The collection of objects used to represent iLeee8021SpbAdjDynamicTable™
2= { ieee8021SpbGroups 18 }

ieee8021SpbTopNodeTableGroupSPBY OBJECT-GROUP
OBJECTS {
ieee8021SpbTopNodeEntryBridgePriorijty,
ieee8021SpbTopNodeEntrySysName

}

STATUS current

DESCRIPTION

"The collection of objectS“used to represent ieee8021SpbTopNodeTable"
::= { 1eee8021SpbGroups\49 }

ieee8021SpbTopEctTableGroupSPBY OBJECT-GROUP
OBJECTS {
ieee8021SpbTopEctEntryEctAlgorithm,
ieee8021SpbTopEctEntryMode,
ieee8021SpbvTopEctSysMode,
ieee8021SpbvTopEctEntrySpvid,
ieee8021SpbTopEctEntryLocalUse

}

STATUS current

BESCRIPTION

"The collection of objects used to represent ieee8021SpbTopEctTable™
::= { 1eee8021SpbGroups 20 }

ieee8021SpbTopEdgeTableGroupSPBY OBJECT-GROUP
OBJECTS {
ieee8021SpbTopEdgeEntryMetricNear2Far,

QAo GaleT el [ Al g D0
ICCCOUZ1LOoPUTUPLUYUCTLTITL yvicer stirar ZziNncal

}

STATUS current
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DESCRIPTION

"The collection of objects used to represent ieee8021SpbTopEdgeTable"
:= { 1eee8021SpbCGroups 21 }

ieee8021SpbvTopSrvTableGroupSPBY OBJECT-GROUP
OBJECTS {
ieee8021SpbvTopSrvEntryBaseVid,
ieee8021SpbvTopSrvEntryMMacFlags
}

STATUS current

DESCRIPTION

"The collection of objects used to represent ieee8021SpbvTopSrvTable"
::= { 1eee8021SpbCGroups 22 }

-- Additional SPBM Units of conformance

ieee8021SpbmBsiStaticTableGroupSPBM OBJECT-GROUP

OBJECTS {
ieee8021SpbmBsiStaticEntryTBit,
ieee8021SpbmBsiStaticEntryRBit,
ieee8021SpbmBsiStaticEntryTsBit,
ieee8021SpbmBsiStaticEntryTieBreakMask,
ieee8021SpbmBsiStaticEntryRowStatus

}

STATUS current

DESCRIPTION

"The collection of objects used to réprésent ieee8021SpbmBsiStaticTable™
::= { i1eee8021SpbCGroups 23 }

dotlagCfmMepSpbmTableGroupSPBM OBJECT-GROUP

OBJECTS {
dotlagCfmMepTransmitLbmSpbmDA,
dotlagCfmMepTiransmitLtmSpbmDA

}

STATUS current

DESCRIPTION

"The collection pfiobjects used to represent dotlagCfmMepSpbmTable"

::= { 1eee8021SpbCGroups 24 }

dotlagCfmMepSpbmEspTableGroupSPBM OBJECT-GROUP
OBJECTS 4
dotlagCfmMepSpbmEspEsp,
dotlagCfmMepSpbmEspRowStatus
}
STATUS current
DESCRIPTION
"The collection of objects used to represent dotlagCfmMepSpbmEspTable™
::= { 1eee8021SpbGroups 25 }

-- PCR Units of conformance

ieee8021PcrSysGroup OBJECT-GROUP
OBJECTS {
ieee8021SpbSysAreaAddress,
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ieee8021SpbSysld,
ieee8021SpbSysControlAddr,
ieee8021SpbSysName,
ieee8021SpbSysBridgePriority,

ieee8021SpbmSysSPSourceld,
ieee8021SpbmSysMode,
ieee8021SpbvSysMode,
ieeeB021SpbSysDigestConvention
}
STATUS current
DESCRIPTION
"The collection of objects used to represent ieee8021SpbSys for PCR.™
::= { ieee8021PcrGroups 1 }

ieee8021PcrMtidStaticTableGroup OBJECT-GROUP
OBJECTS {
ieee8021SpbMTidStaticEntryMtidOverload,
ieee8021SpbMtidStaticEntryRowStatus
}
STATUS current
DESCRIPTION
"The collection of objects used to represent ieee8024SpbMtidStaticTable for
PCR.™
::= { ieee8021PcrGroups 2 }

ieeeB021PcrToplIxDynamicTableGroup OBJECT-GROUP
OBJECTS {
ieee8021SpbTopIxDynamicEntryAgreeDigesty
ieee8021SpbTopIxDynamicEntryMCID,
ieee8021SpbTop IxDynamicEntryAuxMG1D:
}
STATUS current
DESCRIPTION
"The collection of objects uséd to represent ieee8021SpbToplxDynamicTable for
PCR.™
::= { i1eee8021PcrGroups 31}

ieeeB8021PcrEctStaticTableGroupMAC OBJECT-GROUP
OBJECTS {
ieee8021SpbEctStaticEntryEctAlgorithm,
ieee8021SpbEctStaticEntryRowStatus
}
STATUS curkent
DESCRIPFHON
"The coMection of objects used to represent ieee8021SpbEctStaticTable for
PCR,
for-non-learning VLAN, i.e., MAC-based."
~= { 1eee8021PcrGroups 4 }

1eee8021PcrEctStaticTableGroupVID OBJECT-GROUP
OBJECTS {
ieee8021SpbEctStaticEntryEctAlgorithm,
ieee8021SpbvEctStaticEntrySpvid,
ieee8021SpbEctStaticEntryRowStatus
¥

STATYS —~current
DESCRIPTION

"The collection of objects used to represent ieee8021SpbEctStaticTable for
PCR,
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for learning VLAN, i.e., VID-based."
2= { i1eee8021PcrGroups 5 }

ieee8021PcrEctStaticTableGroupMrt OBJECT-GROUP

OBJECTS {
ieeeB021PcrEctStaticEntryMrtBlueVid,
ieee8021PcrEctStaticEntryMrtRedVid,
ieeeB021PcrEctStaticEntryRowStatus

}

STATUS current

DESCRIPTION

"The collection of objects used to represent ieee8021PcrEctStaticTable,

for MRT operation.™

::= { ieee8021PcrCGroups 6 }

ieee8021PcrEctDynamicTableGroup OBJECT-GROUP
OBJECTS {
ieee8021SpbEctDynamicEntryMode,
ieee8021SpbEctDynamicEntryLocalUse,
ieee8021SpbEctDynamicEntryRemoteUse,
ieee8021SpbEctDynamicEntrylngressCheckDiscards
}
STATUS current
DESCRIPTION
"The collection of objects used to represent -ieee8021SpbEctDynamicTable for
PCR.™
::= { i1eee8021PcrCGroups 7 }

ieee8021PcrAdjStaticTableGroup OBJECT-GROWP
OBJECTS {
ieee8021SpbAdjStaticEntryMetrics
ieee8021SpbAdjStaticEntrylfAdminState,
ieee8021SpbAdjStaticEntryRowStatus
}
STATUS current
DESCRIPTION
"The collection of objeCts used to represent ieee8021SpbAdjStaticTable for
PCR."
::= { 1eee8021PcrGroups 8 }

ieee8021PcrAdjDynamicTableGroup OBJECT-GROUP
OBJECTS {

ieee8021SpbAdjDynamicEntryPort,
ieee8021SpbAdjDynamicEntrylfOperState,
ieeeB021SpbAdjDynamicEntryPeerSysName,
ieee8021SpbAdjDynamicEntryPeerAgreeDigest,
1eee8021SpbAdjDynamicEntryPeerMCID,
ieee8021SpbAdjDynamicEntryPeerAuxMCID,
ieee8021SpbAdjDynamicEntryLocalCircuitliD,
ieee8021SpbAdjDynamicEntryPeerLocalCircuitliD,
ieee8021SpbAdjDynamicEntryPortldentifier,
ieee8021SpbAdjDynamicEntryPeerPortldentifier,
ieee8021SpbAdjDynamicEntrylsisCirclndex

ks
STATUS current

BESERTPTON

"The collection of objects used to represent ieee8021SpbAdjDynamicTable for
PCR.™

:= { 1eee8021PcrCGroups 9 }
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ieee8021PcrTopNodeTableGroup OBJECT-GROUP
OBJECTS {

ieee8021SpbTopNodeEntryBridgePriority,

ieee8021SpbmTopNodeEntrySPsourcelD,
ieee8021SpbTopNodeEntrySysName
}
STATUS current
DESCRIPTION
"The collection of objects used to represent ieee8021SpbTopNodeTable for
PCR.™
:= { ieee8021PcrGroups 10 }

ieee8021PcrTopEctTableGroup OBJECT-GROUP
OBJECTS {
ieee8021PcrTopEctEntryMode,
ieee8021PcrTopEctEntryMrtBlueVid,
ieee8021PcrTopEctEntryMrtRedVid
}
STATUS current
DESCRIPTION
"The collection of objects used to represent ieee8021PCrTopEctTable."
:= { ieee8021PcrCGroups 11 }

ieee8021PcrTopEdgeTableGroup OBJECT-GROUP
OBJECTS {
ieee8021SpbTopEdgeEntryMetricNear2Far,
ieee8021SpbTopEdgeEntryMetricFar2Near
}
STATUS current
DESCRIPTION
"The collection of objects used\to represent ieee8021SpbTopEdgeTable for
PCR.™
::= { ieee8021PcrGroups 12 }

ieee8021PcrTopSrvTableGroupViad OBIJECT-GROUP
OBJECTS {
ieee8021SpbvTopSryvEntryBaseVid,
1eee8021SpbvTopSkvEntryMMacFlags
}
STATUS currenk
DESCRIPTION
"The collection of objects used to represent ieee8021SpbvTopSrvTable for PCR,
i.e., whenthe service is provided by a VID."
::= {ieee8021PcrGroups 13 }

--,Cempliance statements SPBM

ieee8021SpbComplianceSPBM MODULE-COMPLIANCE
STATUS current
DESCRIPTION
“"Compliance to IEEE 802.1 SPBM mode*
MODULE

MANBATORY=C6ROUPS—
ieee8021SpbSysGroupSPBM ,
ieee8021SpbMtidStaticTableGroupSPBM ,
ieee8021SpbTopIxDynamicTableGroupSPBM
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ieee8021SpbEctStaticTableGroupSPBM ,
ieee8021SpbEctDynamicTableGroupSPBM ,
ieee8021SpbAdjStaticTableGroupSPBM ,
ieee8021SpbAdjDynamicTableGroupSPBM ,

ieee8021SpbTopNodeTableGroupSPBM ,
ieee8021SpbTopEctTableGroupSPBM ,
ieee8021SpbTopEdgeTableGroupSPBM ,
ieee8021SpbmTopSrvTableGroupSPBM ,
ieee8021SpbmBsiStaticTableGroupSPBM

GROUP dotlagCfmMepSpbmTableGroupSPBM

DESCRIPTION
"This group is mandatory ONLY for devices supporting
SPBM VID MAs.™

GROUP dotlagCfmMepSpbmEspTableGroupSPBM

DESCRIPTION
"This group is mandatory ONLY for deviceSs supporting
SPBM path MAs or ECMP path MAs.'

2= { i1eee8021SpbCompliances 1 }

-- Compliance statements SPBV

ieee8021SpbComplianceSPBV MODULE-COMPLIANCE
STATUS current
DESCRIPTION
“"Compliance to IEEE 802.1 SPB\\mode"
MODULE
MANDATORY-GROUPS {
ieee8021SpbSysGroupSPBYV ,
ieee8021SpbMtidStaticTableGroupSPBYV ,
ieee8021SpbToplIxByhamicTableGroupSPBY ,
ieee8021SpbEctStaticTableGroupSPBY ,
ieee8021SpbEctbynamicTableGroupSPBY ,
ieee8021SphAdjStaticTableGroupSPBY ,
ieee8021SpbAdjDynamicTableGroupSPBY ,
ieee8021SpbTopNodeTableGroupSPBY ,
ieee8021SpbTopEctTableGroupSPBY ,
1reee8021SpbTopEdgeTableGroupSPBY ,
1reee8021SpbvTopSrvTableGroupSPBV

}
7= i1eee8021SpbCompliances 2 }

-~ Compliance statements PCR

ieee8021PcrCompliance MODULE-COMPLIANCE
STATUS current
DESCRIPTION

"CUIII}.J:;QII\.,C tU iEEE 802.1 P\,r\
MODULE
MANDATORY-GROUPS {
ieee8021PcrSysGroup ,
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ieee8021PcrMtidStaticTableGroup ,

ieee8021PcrToplIxDynamicTableGroup ,
ieee8021PcrEctStaticTableGroupMAC ,
ieee8021PcrEctStaticTableGroupVID ,

END

ieee8021PcrEctStaticTableGroupMrt,
ieeeB021PcrEctDynamicTableGroup ,
ieee8021PcrAdjStaticTableGroup ,
ieee8021PcrAdjDynamicTableGroup ,
ieee8021PcrTopNodeTableGroup ,
ieee8021PcrTopEctTableGroup ,
ieee8021PcrTopEdgeTableGroup ,
ieee8021PcrTopSrvTableGroupVid

¥
::= { i1eee8021PcrCompliances 1 }
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27. Shortest Path Bridging (SPB)

Insert the following item at the end of the dashed list after the second paragraph in the preliminary text in

\./:CIUDL‘: 27

— A set of explicit trees (ET).
Insert the following paragraph after the third paragraph (“Clause 28 specifies the use of ISIS-SPB....”)
in the preliminary text of Clause 27:

Clause 45 specifies the use of IS-IS to establish explicit trees within an SPT Region. These trees can differ
from the SPTs.

27.1 Protocol design requirements
Change item d) in 27.1 as shown:

d)  The active topology supporting a given VLAN within an SPT Region can be chosen by the network
administrator to be shortest path, the IST, ex-an MSTI, or an‘explicit tree.

27.4 1SIS-SPB VLAN configuration
Change item b3) in 27.4 as shown:
b) The FID to MSTID Allocation Table4s used to associate an MSTID with a FID (8.9.3, 12.12.2):
3) - Each MSTID in the MST} List identifies an MSTI.

The reserved MSTID values 0 and TE-MSTID, SPBV-MSTID, SPBM-MSTID and
OxEEESPVID-Peol-MSTID are never used in the MSTI List.

Change item d) in 27.4-&gshown:

d) The reseryed: FID value OXFFF is allocated to the reserved MSTID walueSPVID-Pool-MSTID
(OxFFF).
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Replace Figure 27-1 with the following figure:

[viant | [vianz]  [wians]  [vian7]
| VLAN2 | | VLAN4 | |VLAN6 |
1 Y v 4 Y Y v ¥ 4094
Al B a al B B8 a
VIDs S S Bl OBl OB SPVID
@ @ @ @ @ @ @ Pool
7] W v w w w0 w
[ ) @ (1] (1] @ (1]
(vn] (vn] (] (in] [1a] (vn] [in]
v v . v VLAN ST
VLAN2-> SPBM
L
I ) wl o | _VLAN3 > SPEM
FIDs sl ElOE 2 B (- VLAN4 > sPEM
VLANS -> SPBV
VLANG > SPBV
VLAN7 > SPBV
Y Y
OO e
= (I [T T TR
MSTIDs I Ty
(o] (=] (=] (=]
IST SPBM T SPVID-Pool-MSTID

SPBV TE-MSTID

Figure 27-1—Configuring VLAN support in an SPT Region (example)
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28. ISIS-SPB Link State Protocol

28.6 Symmetric ECT framework

Change the first paragraph of 28.6 as shown:

Each tie breaking method is uniquely identified by an ECT Algorithm. The ECT Algorithm is a 32-bit
number that contains an OUI and an index. This document specifies an initial set of SPB ECT Algorithms
together with a framework for a large number of other algorithms. The OUI or CID allows organizations to
specify and manage their own algorithms and behaviors and to document them independently either threugh
the IEEE, or through other SDOs, or to keep them proprietary/experimental should they desire. The different
SPB ECT Algorithms defined in this document use the IEEE 802.1 OUI (00-80-C2)-and. Index)values 1
through 16 are associated with symmetric ECT Algorithms while one additional non ECT spanning tree
algorithm is defined with Index value 0.

28.7 Symmetric ECT
Change the second paragraph of 28.7 as shown:

SPBV and SPBM support a set of symmetric (Clause 3) equal cost paths between any pair of Bridges for a
given SPB instance/MTID. The symmetric shortest path algorithms.are identified by the ECT Algorithm
using the IEEE 802.1 OUI=00-80-C2 and with Index values 0..16(Tnhdex value 0 is somewhat special in that
it relates the VID used for the CIST and is not a shortest path-algorithm but is instead the spanning tree
algorithm. The remaining algorithms are shortest path algorithms: The LowPATHID algorithm (index = 1) is
the default SPT path computation tie breaker. SPB uses“LowPATHID as the default SPT tie-breaking
algorithm. SPB can use any alternate tie-breaking algorithm for another ECT when it is configured. The
other defined algorithms use a computed shuffle 6f the LowPATHID algorithm. For example the
HighPATHID ECT-ALGORITHM=<OUI=00-80-€2:index = 2> is just a rank inversion, which ones-
complements the Bridge-IDs prior to doing ‘the same comparisons as the LowPATHID algorithm. The
remaining 14 pre-defined algorithms have-~ifidexes 3..16 and are defined in terms of a bit mask that they
XOR the Bridge-IDs with prior to finding-the minimum PATHID. Since they XOR over all 8 bytes, which
include the Bridge-Priority and the SPB System Identifier, these algorithms can be tuned in deterministic
ways by adjusting the Bridge-Priority. SPBM maycan advertise a Base VID for each of these unique
symmetric shortest paths throughthe ECT SPB Instance sub-TLV (28.12.5).

Change the title, the firslparagraph, and the first sentence of the second paragraph of 28.8 as shown:

28.8 Symmetric ECT Algorithm details

The exactyumethod applied for computing the active topology of a VLAN assigned to ISIS-SPB control is
determuned by the ECT Algorithm configured for the given VLAN. This—standard—defines—aA set of

symmetric ECT Algorithms usedare defined to calculate SPT Sets for SPBV or SPBM VLANs-and-ene.
Two ECMP ECT Algorithms (44.1.2) usedare defined to calculate SPTs and shared trees for ECMP
(Clause 44). Five explicit ECT Algorithms (45.1) are defined for VL ANs associated with Explicit Trees

(Clause 45).

Each of the standard symmetric ECT-ALGORITHM values is formed using the OUI=00-80-C2 and the
Index=1..16.
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28.12.4 SPB Base VLAN-Identifiers sub-TLV

Change the second paragraph of 28.12.4 as shown:

In the case of SPBM, the Base VID is the B-VID used to forward packets. In the case of SPBYV, each source
uses a different SPVID, and a Base VID is used for frames transmitted on the IST. One or more Base VIDs
isare associated with an ECT Algorithm. This structure supports multiple SPT sSets within an IS-IS
topology instance for both SPBV and SPBM. It also allows ECMP (Clause 44) for SPBM and the use of
Explicit Trees (Clause 45) both for SPBV and SPBM within the same IS-IS topology instance supporting the
SPT Sets.

28.12.5 SPB Instance sub-TLV
Change the first paragraph of 28.12.5 as shown:

This sub-TLV (Figure 28-6) must-beis carried within an MT-Capability TLV in the fragment ZERO LSP. It
identifies the Bridge uniquely and identifies the ECT-ALGORITHM values supportédby the Bridge and the
Base VIDs and SPVIDs assigned to those algorithms. For SPBM, only the Base VID is valid, and the
SPVID is set to zero. In the case of SPBV, the Base VID is associated with the{SPVID used for forwarding
by the Bridge originating the TLV. There maycan be multiple ECT-ABGORITHM values specifying a
number of ECTs._Alternatively, the ECT-ALGORITHM value can indicate that the VLAN is assigned to
ECMP operation (Table 44-1) or to explicit path control (Table 45-1):

28.12.10 SPBM Service Identifier and Unicast Address.(ISID-ADDR) sub-TLV
Change the first paragraph of 28.12.10 as shown:

This sub-TLV (Figure 28-12) declares an individdal B-MAC address and maps [-SIDs in the context of a B-
VID to that B-MAC, allowing automatic creationrof efficient group trees that are subsets of the SPT rooted
at the node identified by that individual B-NFPAC address. In a symmetric ECT environment, the I-SIDs are
mapped to a B-VID that is associated withva symmetric ECT Algorithm specifying the SPT Set. In ECMP,
the I-SIDs are mapped to a B-VID thatis associated with the ECMP ECT Algorithm, which may specify a
source rooted SPT or a shared tree f0¥’group addressed frames. Multicast trees can be selected per I-SID for
maximum diversity. In the case-of explicit trees, the I-SID is mapped to a B-VID allocated to one of the
explicit ECT Algorithms (Tabte 45-1), and the B-MAC can be either an Individual MAC address or null.
The null value indicates-tifaf*the Backbone Service Instance Group address (26.4) is used by all sources of
multicast traffic onto the,given [-SID in (*.G) mode on one simple tree as specified by 45.1.5. This sub-TLV
is carried in an MT-Capability TLV in an LSP.
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Insert the following text, Clause 45, after Clause 44:

This clause specifies IS-IS extensions to provide the following:

a)  Establishment of explicit trees for frame forwarding in an SPT Region (45.1),

b)  Use of IS-IS to communicate bandwidth assignments made by the Path Computation Element (PCE)
(45.2), and

¢) Redundancy with the establishment of the corresponding trees (45.3).

The Path Control and Reservation (PCR) IS-IS extensions specified in this clause are compatible. with ISIS-
SPB specified in Clause 27 and Clause 28. Furthermore, IS-IS with PCR extensions (ISIS-PCR) relies on the
SPB architecture and terminology; and ISIS-PCR also leverages some of the ISIS-SPB sub-TLVs (see, e.g.,
5.4.6) as specified by this clause. This specification considers only point-to-point links for, PCR although IS-
IS also supports shared media LANS.

NOTE 1—ISIS-PCR does not require the implementation of the full ISIS-SPB protocalybut in addition to IS-IS, ISIS-
PCR requires the support of the ISIS-SPB sub-TLVs listed in 5.4.6 (also listed as PGR<2*PCR-5 in A.43), whose use is
specified by this clause. Nonetheless, if an SPT Bridge supports both ISIS-SPB-and ISIS-PCR, then both of them are
implemented by the same IS-IS Higher Layer Entity.

A VID can be associated with an explicit tree, i.e., with an explicit active topology within an SPT Region.
The Base VID of the VLAN is then associated with explicit path’Control mode of IS-IS operation, i.e., ISIS-
PCR. A VID can be associated with multiple explicit trees if the considerations explained in 45.1.4 are taken
into account. VIDs controlled by ISIS-PCR do not partigipateé in ECMP operation (Clause 44).

NOTE 2—A VLAN can provide a point-to-point, peint-to-multipoint, or multipoint-to-point service using the
multipoint-to-multipoint connectivity provided by anjastive topology. Similarly the Transmit and Receive IS-IS sub-
TLV flags (28.12.10) of Edge Bridges allow an I-SID'te use a multipoint-to-multipoint VLAN to provide point-to-point,
point-to-multipoint, or multipoint-to-point servic¢:

Path Computation Element (PCE) entities are external to the IS-IS protocol and fully or partially determine
and describe each explicit tree to;beéJestablished by ISIS-PCR throughout an SPT Region. There can be
multiple PCEs in a region; nevertheless, any given explicit tree is under the control of one PCE. Explicit
trees can be used, for example; for placing selected traffic on a precisely defined route, usually off the
shortest path tree.

ISIS-PCR is able to record and communicate bandwidth assignments if instructed to do so by a PCE. ISIS-
PCR can be used \for bandwidth assignments only if MSRP is not used in the SPT Region. If ISIS-PCR
communicated_bandwidth assignments, then the tree descriptor assembled by the PCE also includes the
details of the bandwidth assignment to be recorded by the Bridges. This mode of operation is expected to be
used to, diyert traffic aggregates off their shortest path route, in order to avoid potential congestion on the
defaultshortest path.

The redundancy provided by a physical topology can be leveraged by various resiliency schemes. A PCE

can be used for the computation, and ISIS-PCR can be used for the establishment of the trees required for a
given resiliency solution.

45.1 Explicit trees

This subclause specifies IS-IS extensions that provide explicit forwarding trees for data frames. An explicit
tree is determined by a Path Computation Element (PCE) and is not required to follow the shortest path.
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PCE is defined by IETF RFC 4655. A PCE is an entity that is capable of computing a topology for
forwarding based on a network topology, its corresponding attributes, and potential constraints. A PCE
expllcrtly describes a forwardmg tree as specrﬁed in45.1.9. Elther a srngle PCE or multrple PCEs determlne

only one PCE, whrch is referred to as the owner PCE of the tree PCEs and ISIS PCR can be used in
combination with ISIS-SPB shortest path routing.

A PCE is a higher layer entity in an SPT Bridge or an end station. The PCE interacts with the active
topology control protocol, i.e., with ISIS-PCR. The collaboration with ISIS-PCR can be provided by a Path
Control Agent (PCA) on behalf of a PCE. Either the PCE or the corresponding PCA is part of the IS-IS
Domain. If the PCE is not part of the IS-IS Domain, then the PCE has to be associated with a PCACthat
resides either in an SPT Bridge or in an end station directly connected to at least one Bridge of the\SPT
Region. The PCE or its PCA establishes IS-IS adjacency (45.1.7) in order to receive all the LSPs transmitted
by the Bridges in the region. The PCE, either on its own or via its PCA, can control the establishment of
explicit trees in that region by injecting an LSP conveying an explicit tree and thus instruct ISIS-PCR to set
up the explicit tree determined by the PCE. Each PCE, whether located in a Bridge or end.station, has access
to the link state topology and resource information common throughout the region. If'instructed to do so by
a PCE, ISIS-PCR can also record and communicate bandwidth assignments, which'can be applied only if
MSRP is not used in the region. Different PCE and PCA locations are illistrdted in Figure 45-1 and

Figure 45-2.
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Figure 45-1—An SPT Region controlled by a single PCE

NOTE 1—The operation details of the PCE are not specified by this standard. If the PCE is part of the IS-IS Domain,
then the PCE uses IS-IS PDUs to communicate with the IS-IS Domain, and the PCE has a live IS-IS LSDB (i.e., the PCE
implements the PCA functions, too). A PCE can instead communicate with the IS-IS Domain via a PCA, e.g., to retrieve
the Link State Database (LSDB) or instruct the creation of an explicit tree. However, the means of communication
between the PCE and the PCA is not specified by this standard. A PCE could operate on a network topology retrieved by
other means, €.g., conﬁguratlon instead of retrrevmg it from a hve IS IS LSDB which operatlon mode i is not spemﬁed

sub TLV.
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ISIS-PCR implements Software Defined Networking (SDN) throtigh hosting the PCE in an external agent,
e.g., an SDN Controller. In this case IS-IS is the protocol us¢d to control the Bridges by the SDN Controller;
the explicit trees are programmed in the Bridges via IS-1S.

Figure 45-1 shows a region controlled by a single PCE residing in end station X connected to SPT Bridge
11. The PCE has IS-IS adjacency established with-SPT Bridge 11, i.e., the PCE is part of the IS-IS Domain.

The IS-IS Domain coincides with the SRT Region in Figure 45-1 and Figure 45-2; they comprise SPT
Bridges 11, 44, 55, and 88 (Edge Bridges) and SPT Bridges 22, 33, 66, and 77 (Core Bridges). As shown in
the figures, each SPT Bridge impléments a Bridge Local Computation Engine (BLCE).

Figure 45-2 shows a region controlled by multiple PCEs. Some of the SPT Bridges implement a PCE in
addition to their BLCE; PEE1 and PCE 2 reside in SPT Bridge 11 and SPT Bridge 88, respectively. PCE 3
resides in End Station/Y. . PCE 3 is not part of the IS-IS Domain; PCE 3 uses PCA 3 to instruct ISIS-PCR for
the establishment of explicit trees and to retrieve link state data from the domain.

An Explicit Ttee)(ET) is an undirected loop-free topology, whose use is under the control of the owner PCE
by means of’associating VIDs and MAC addresses with it. As it is undirected, the ET contains no
assumptions about the direction of any flows that use it; it can be used in either direction as specified by the
VIDs.and MAC addresses associated with it. It is the responsibility of the PCE to ensure reverse path
cengruency (3.180) and multicast unicast congruency (3.248) if that is required, e.g., making an explicit tree
symmetric (3.233) by setting it up so that it is used in both directions between a pair of Bridges.

An explicit tree is either strict or loose. A strict explicit tree specifies all Bridges and paths it comprises. A
loose tree specifies only the Bridges that have a special role in the tree, e.g., an Edge Bridge, and no path or
path segment is specified between the Bridges, which are therefore loose hops even if Edge Bridges are
adjacent neighbors. The special role of a hop can be an Edge Bridge, a root, a leaf, a Bridge to be avoided, or

a transit hop in the case of a tree with a single leaf. The path for a loose hop is determined by the BLCE of
the SPT Bridges. The shortest path is used for a loose hop unless specified otherwise by the descriptor
(45.1.9) of the tree or by the corresponding ECT Algorithm (45.1.2).
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NOTE 2—PCE and BLCE are architecturally different entities. A BLCE is implemented in each SPT Bridge, where the
BLCE implements the SPF algorithm at the minimum and can also implement more complex path computation
algorithms, e.g., for determining constrained or redundant trees. For instance, the BLCE of SPT Bridges supporting
ISIS-SPB at least implements an all pairs shortest path algorithm in addition to SPF. Forwarding trees are computed by

The BLCESs unlcss they are explicitly given. Conversely, a PCE canl implement more complex Computation algorithims,
and its main task is to determine explicit trees even if the PCE resides in a Bridge.

NOTE 3—If shortest paths are used for loose hops, then there is no need for any computation in addition to SPB as ISIS-
SPB performs all pairs shortest path computation.

A loose explicit tree is constrained if the tree descriptor includes one or more constraints, e.g., the
administrative group to which the links of the tree have to belong. The BLCE of the SPT Bridges then
performs constrained routing (CR) to determine a loose hop instead of shortest path routing. CR relies“on
distributed link state operation similarly to shortest path routing. CR essentially performs shertest path
routing on the topology that contains only the links meeting the constraint(s); therefore, the~applied path
computation algorithm is also referred to as Constrained Shortest Path First (CSPF).

NOTE 4—If a tree is a strict explicit tree, then it is fully specified; therefore, no constraintyis-included in the tree
descriptor (45.1.9) as no further computation is needed.

An explicit tree is specified by a Topology sub-TLV (45.1.9). The Topology sub<TLV associates one or more
VIDs with an explicit tree. The Topology sub-TLV includes two or more Hopsub-TLVs (45.1.10), and a hop
is specified by an IS-IS System ID. A strict tree is decomposed to branches,'and each branch is specified by
an ordered list of Hop sub-TLVs. A loose tree is not fully specified;but the Topology sub-TLV conveys
some of its hops. The Hop sub-TLV of a loose hop can includ¢ aydelay constraint [45.1.10, item h)]. A
Topology sub-TLV can also include further sub-TLVs to constrain (45.1.11, 45.1.12) loose hops. The
Bridges involved in an explicit tree store the corresponding Topology sub-TLVs in their Explicit Tree
Database (ETDB).

Explicit trees are propagated and set up by ISIS-PCR int an SPT Region. The PCE or its PCA assembles the
Topology sub-TLVs (45.1.9) and then instructs ISIS-PCR to establish the tree. If the PCE resides in an SPT
Bridge, then the PCE entity passes the Topology~sub-TLV (45.1.9) to the ISIS-PCR entity, which shall then
flood an LSP including the Topology sub/TEV throughout the SPT Domain. If the PCE resides in an end
station, then either the PCE or its PCA adds the Topology sub-TLV (45.1.9) into an LSP, which is flooded
throughout the SPT Domain. The Tepology sub-TLV is flooded by the same techniques used for the SPB
LSPs. The SPT Bridges then shall‘process the Topology sub-TLV (45.1.9) upon reception. If the Topology
sub-TLV specifies one or more {0ose trees, then the path for the loose hops is determined by the BLCE of the
SPT Bridges. The SPT Bridges then install the appropriate FDB entries (45.1.6) for frame forwarding along
the tree described by the Tepology sub-TLV (45.1.9) or the trees computed based on the Topology sub-TLV.
Dynamic Filtering Entri¢s are maintained by ISIS-PCR for the VID, MAC address tuples associated with an
ET.

NOTE 5—Dge to’the LSP aging of IS-IS, the Topology sub-TLVs (45.1.9) have to be refreshed similar to other IS-IS
TLVs in order't0 keep the integrity of the LSDB. The corresponding Dynamic Filtering Entries are also refreshed when a
Topology\sub-TLV is refreshed. Refreshing Topology sub-TLVs is the task of the entity being part of the IS-IS Domain,
i.e., either the PCE or the PCA.

;Fhe owner PCE can withdraw an explicit tree by sending an updated LSP that does not include the Topology
sub-TLV. If a Topology sub-TLV is removed from an LSP (or has been changed), so that (previous)
Topology sub-TLV is no longer present (or has been changed) in the LSDB, then that (previous) Topology
sub-TLV is implicitly withdrawn. ISIS-PCR then removes (or updates) the explicit tree.

ISIS-PCR provides precedence order among Topology sub-TLVs as specified in 45.2.3 if it is needed in a

region with multiple PCEs.
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45.1.1 Tree structures

Two types of tree structures can be used for explicit trees, as follows:

— Ad-hoc trees
— Template trees

Ad-hoc explicit trees do not follow any template; they can comprise any path. A particular explicit tree is
defined, and a VID is assigned to the explicit tree. The administratively straightforward way to do this is to
use a bidirectional VID for the explicit tree. This approach constructs a shared bidirectional (*,G) tree
joining all members of a group.

NOTE 1—A single common (*,G) spanning tree can be constructed this way.

Alternatively, explicit trees can follow templates. It can be helpful to define a tree rooted on evety Bridge,
where each tree spans every Bridge of a domain and the complete set of trees, one rooted-en each Bridge of
a domain, are constructed consistently, so that collectively they form a single forwarding plane offering any-
to-any connectivity within that domain. Such trees are used as a source rooted treé-for multicast traffic
emitted from a Bridge, and they are also used as a destination rooted tree for uhicast traffic being sent to
their Bridge. There is a fundamental constraint that has to be obeyed for all such ‘structures individually in
that plane. They have to be simply connected trees, with only one path from*afy’point in the network domain
to the root of the tree. If paths to the root cross at any point, or merge and‘subsequently diverge, a unicast
forwarding inconsistency or an unwanted multicast packet replication point is created.

This connectivity style (i.e., a tree per Bridge per plane) is,“for example, enforced by construction by
Shortest Path Bridging. In SPB, a Base VID is associatéd with one of the standard symmetric ECT
Algorithms (28.8), which identifies a plane. In SPBM, the individual trees within each Base VID are defined
by the MAC address of the root Bridge; in SPBV eachi Bridge is allocated an individual SPVID to define its
tree.

Any preferred algorithm can be used when performing explicit routing, and the required constraint can be
replicated by maintaining the simply coatiected tree construct. Thus the template-tree-based approach
constructs one or more explicitly routed forwarding planes with tree sets, one tree rooted on each Bridge
within each plane.

In the case of a learning VLAN, a unidirectional VID can be assigned to each tree (similarly to the
unidirectional SPVID model), so that each tree is independent and identifies its root Bridge. Shared VLAN
Learning (3.204) takes-plaée among the VIDs associated with the same explicit tree set, where reverse
congruence (3.180) has/to be enforced by the function that computes the explicit trees on a particular
forwarding plane (Base VID).

In the case of a-fon-learning VLAN, the MAC of the root Bridge identifies the tree, and a single Base VID
identifies-the entire forwarding plane.

Care-has to be taken when constructing multicast trees with multiple sources if the template tree approach is
tsed. Source-specific multicast (S,G) has to be applied if multiple sources participate in a single multicast
group. A separate source rooted tree is constructed for every source of the group, and the complete multicast
structure is the superposition of all these separate source rooted trees. The multicast traffic of the different
sources has to be distinguished either by a VID (as in SPBV) or by a source-specific Group MAC address
(as in SPBM, see 27.15).
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Bridges only initially require connectivity to a subset of the SPT Bridges of a region, only the relevant part of the
template need initially be constructed. This leaves freedom to add hitherto unconnected Bridges by extension of trees

using a preferred route at a later stage.
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45.1.2 Explicit ECT Algorithms

Five explicit path control modes are spe01ﬁed by this standard each of them is 1dent1ﬁed by a distinct ECT-

ALGORITHMs spec1ﬁed by this standard for exphclt trees are formed using OUI 00 80- C2 and Index
values 0x17, 0x18, 0x19, and the range from 0x21 to 0x40. SPT Bridges that support PCR shall support the
Strict Tree ECT Algorithm (00-80-C2-17) and may support the other ECT Algorithms of Table 45-1.
VLANS under explicit path control are associated with one of the ECT Algorithms as specified by 45.1.3.

NOTE 1—The ECT-ALGORITHM is in fact the identifier of the method and the algorithm used to determine the active
topology. Although the active topology specified by this clause is not an Equal Cost Tree, the terminology and the ECT
Algorithm framework of Clause 27 and Clause 28 is kept. The Opaque ECT concept (28.6) is also supported for éxplicit
path control, which can be used for further algorithms.

Table 45-1—ECT-ALGORITHM values for explicit trees

AL Gl(z)gi"HM Algorithm Name Behavior
00-80-C2-17 Strict Tree A single strict explicit tree. No resterdtion or update is performed by
(ST ECT Algorithm) IS-IS on its own; only the PCE can\initiate the update of a strict ET.
A single loose explicit trees The’loose hops are computed by the
00-80-C2-21 . Loose Tree BLCE of SPT Bridges applying constrained or shortest path reuting.
00-80-C2-30 (LT ECT Algorithm) The loose hops are restored by tS—IS upon a topology change rf loop-
free paths are available. The Bridge Priority Mask to be used in the
case of constraing€dyor shortest paths is specified by Table 45-2.
A set of logseyexplicit trees. The set comprises an individual tree for
each Edge’Bridge included in the descriptor of the explicit tree, i.c.,
00-80-C2-31 ... Loose Tree Set they afe template trees. Each tree is computed by the BLCE of SPT
00-80-C2-40 (LTS ECT Algorithm) | Bridges applying constrained routing. These trees are restored by IS-
IS upon a topology change. The Bridge Priority Mask to be used in
the case of constrained or shortest paths is specified by Table 45-2.
Maximally Redundant Trees (MRTs) are loose trees for each MRT
Maximally Redahdant Root, which are computed together with the corresponding GADAG
00-80-C2-18 Trees by the BLCE of _SPT _Brldges and cautiously restored by IS_IS-PCR.
(MRT ECTATgorithm) If the topology view is identical throughout the SPT Domain, then
IS-IS restores these trees one by one, only one of each redundant set
at a time (45.3.3).
Maximally Redundant Trees (MRTs) are loose trees for each MRT
Maximally Redundant | Root, which are computed by the BLCE of SPT Bridges based on the
00-80-C2-16 Trees with GADAG GADAG received from the single GADAG Computer. MRTs are
(MRTG cautiously restored by ISIS-PCR upon reception of a new GADAG
ECT Algorithm) from the GADAG Computer. IS-IS restores these trees one by one,
only one of each redundant set at a time (45.3.4).

THhe Strict Tree (ST) ECT Algorithm is used for a strict explicit tree. A strict ET is static as no other entity
can update it but the tree owner PCE. In the case of a topology change, it is the task of the owner PCE to
detect the topology change, e.g., based on the changes in the LSDB, and to update the strict trees if needed.
In other words, the owner PCE computes the new tree, assembles its descriptor, and then instructs ISIS-PCR
to install it. The use of VIDs for strict trees is described in 45.1.4, and redundant strict trees are explained
nds532

The Loose Tree (LT) ECT Algorithm is used for a single loose explicit tree. The path for loose hops is
determined by the BLCE of the SPT Bridges; therefore, the Topology sub-TLV (45.1.9) specifying the tree
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has to indicate which hop is the root of the tree. The loose hops are maintained by IS-IS, i.e., restored upon a
topology change if a loop-free path is available. If the tree computed by the BLCE visits the same Bridge
twice (implying that a loop or hairpin has been created), then that loop or hairpin has to be pruned from the

troe ovon on - ne ed. b

loose hops based on the attributes listed in 45.1.8. If a Bridge is not to be included is also a constraint, which
can be specified by the Exclude flag [45.1.10, item c6)] of a Hop sub-TLV (45.1.10) conveyed by the
Topology sub-TLV specifying the tree.

The Loose Tree Set (LTS) ECT Algorithm is used if connectivity among the Edge Bridges specified by the
Topology sub-TLV (45.1.9) is to be provided by a set of loose trees so that one tree is rooted at each Edge
Bridge, i.e., the loose trees are template trees (45.1.1). The BLCEs of the SPT Bridges compute the [oose
trees, which are maintained by IS-IS, i.e., restored upon a topology change. Avoiding some bridges-in these
trees is a constraint, which can be specified by the Exclude flag [45.1.10, item c6)]. Further constraints can
be specified by the Topology sub-TLV based on the attributes listed in 45.1.8.

NOTE 2—A Loose Tree Set is similar to a Shortest Path Tree Set with the following differencess The trees of an LTS
span only the Edge Bridges specified by the Topology sub-TLV; they do not span the entire SPT-Region. Furthermore,
constrained routing is applied instead of shortest path routing.

In the case of the LT and LTS ECT Algorithms, the symmetric shortest path/ti€;-breaking specified in 28.5,
28.6, 28.7, and 28.8 is used during shortest path computation to manipulatesthe lexicographic ordering of
hops on a path after pruning the topology according to the constraints. The Bridge Priority Masks for the LT
and LTS ECT Algorithms are shown in Table 45-2. The mask identification method specified for the
Symmetric ECT Algorithms is used. The IEEE 802.1 OUI (00-80-CG2) is used, Index values 0x21 through
0x30 are used for the LT ECT Algorithm, and Index values 0x37D through 0x40 are used for the LTS ECT
Algorithm as shown in Table 45-2.

Table 45-2—Bridge Priority Masking for the LT and LTS ECT Algorithms

ECT-ALGORITHM,, |" ECT-ALGORITHM | Algorithm

(LT ECT Algorithf)~ | (LTS ECT Algorithm) MASK
00-80-C2-21 00-80-C2-31 0x00
00-80-C2-22 00-80-C2-32 OxFF
00-80-C2-23 00-80-C2-33 0x88
00-80-C2-24 00-80-C2-34 0x77
00-80-C2-25 00-80-C2-35 0x44
00-80-C2-26 00-80-C2-36 0x33
00-80-C2-27 00-80-C2-37 0xCC
00-80-C2-28 00-80-C2-38 0xBB
00-80-C2-29 00-80-C2-39 0x22
00-80-C2-2A 00-80-C2-3A 0x11
00-80-C2-2B 00-80-C2-3B 0x66
00-80-C2-2C 00-80-C2-3C 0x55
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Table 45-2—Bridge Priority Masking for the LT and LTS ECT Algorithms (continued)

ECT-ALGORITHM | ECT-ALGORITHM | Algorithm

(LT ECT Algorithm) | (LTS ECT Algorithm) MASK
00-80-C2-2E 00-80-C2-3E 0x99
00-80-C2-2F 00-80-C2-3F 0xDD
00-80-C2-30 00-80-C2-40 OxEE

The Maximally Redundant Trees (MRT) ECT Algorithm or the Maximally Redundant Trees ‘with
Generalized Almost Directed Acyclic Graph (GADAG) (MRTG) ECT Algorithm is used if maximally
redundant loose explicit trees have to be maintained together. The use of the MRT ECT Algotrithm and the
MRTG ECT Algorithm is described in 45.3.3 and 45.3.4, respectively.

ISIS-PCR uses the link metrics specified by the SPB Link Metric sub-TLVs (28.12.7)4fthe LT, the LTS, the
MRT, or the MRTG ECT Algorithm is used. The SPB Link Metric sub-TLV is used as specified in 28.12.7;
therefore, the maximum metric value is used in cases where the metrics advertiSedby adjacent Bridges for a
given link are different.

A topology change can cause the need for recomputing and updating/nitultiple loose trees. If constrained
routing based on available bandwidth (45.1.12) is used for multiple loose trees, then there can be a race
hazard for the same resources if they are updated at the same time=Furthermore, the computation order can
influence the trees. Therefore, ISIS-PCR applies the tie-breakifig method specified in 45.2.3 in order to
determine the computation order among the loose trees, bdsed on their descriptor Topology sub-TLV. If a
Topology sub-TLV specifies multiple loose trees, e.g2+JI'S or MRTs, then the computation order of these
trees follows the ascending order of the IS-IS Systerm) ID of the Bridges rooting the trees.

45.1.3 ISIS-PCR VLAN configuration

A VLAN provided by an explicit tree controlled by IS-IS is associated with IS-IS by means of allocating the
VLAN’s Base VID to the appropriate MSTID, i.e., either to the SPBM-MSTID or to the SPBV-MSTID. The
explicit path control mode is then selé¢ted by associating the Base VID with the corresponding explicit ECT
Algorithm.

The Base VID of VLANs controlled by IS-IS is allocated either to the SPBM-MSTID (0xFFC) or to the
SPBV-MSTID (0xFFD)as specified in 27.4, which also applies to VLANs under explicit path control via
IS-IS. If multiple VIDs belong to a VLAN under explicit path control, then each VID has to be allocated to
the same MSTIR;otherwise, the explicit trees do not get installed for the VLAN.

The exact active topology enforcement method applied for the VLAN is determined by the ECT Algorithm
(28.8)with' which the VLAN is associated. Explicit path control mode is configured by means of associating
the Base VID with one of the ECT Algorithms specified in 45.1.2. The association of the VLAN with the
E€T-Algorithm shall be provided by the SPB Base VLAN-Identifiers sub-TLV (28.12.4).

Each VID belongs only to one PCE, which is the owner PCE that has full control on the use of the VID. The
VIDs of a PCE are to be configured at the PCE. If multiple PCEs try to use the same VID, then ISIS-PCR

provides the precedence as specified in 45.2.3.

An IS-IS controlled VILAN is a non-learning VLAN if the VL AN’s Base VID is allocated to the SPBM-

MSTID (0xFFC). MAC addresses are distributed explicitly for non-learning VIDs by IS-IS. The M flag is
set in the SPB Instance sub-TLV (28.12.5) for non-learning VLANS. If a non-learning VLAN is associated
with a symmetric ECT Algorithm (28.8), then the VLAN is under SPBM control as specified by Clause 27
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and Clause 28 even if the VLAN is not a B-VLAN. If a non-learning VLAN is associated with one of the
explicit ECT Algorithms (45.1.2), then it is under explicit path control as specified by this clause.

(OxFFD). If a learning VLAN is supported by multiple VIDs, then Shared VLAN Learning (3.204) takes
place among the VLAN’s VIDs associated with the same shortest path or explicit tree set. The M flag is
cleared in the SPB Instance sub-TLV (28.12.5) for learning VLANS. If a learning VLAN is associated with a
symmetric ECT Algorithm (28.8), then the VLAN is under SPBV control as specified by Clause 27 and
Clause 28; correspondingly, SPVIDs can be auto-allocated to SPTs from the pool of SPVIDs, i.e., from the
VIDs allocated to the SPVID-Pool-MSTID (0xFFF) as specified by 27.10. If a learning VLAN is associated
with one of the explicit ECT Algorithms (45.1.2), then it is under explicit path control as specified by;this
clause; and each VID of the VLAN is allocated to the SPBV-MSTID (0xFFD), i.e., none of the MUAN’s
VIDs is allocated automatically. When a VLAN is under explicit path control, it is the responsibility of the
PCE to provide reverse congruent paths (3.180) so that Shared VLAN Learning (3.204) operates)correctly.

An1S 1S controled VAN isaloarning VAN the VAN Base VID is-aHocated-to-the- SPBV MSTID

NOTE 1—The learning VIDs used for explicit trees are not allocated to the SPVID-Pool-MSTIB, Therefore, they are
not taken from the SPVID pool; they are not Shortest Path VIDs even if conveyed by an SPVID.field of an IS-IS sub-
TLV. To emphasize, a learning VID is an SPVID only if it is taken from the SPVID pool.

The Topology sub-TLV (45.1.9) conveys only the VLAN’s Base-VID for,each ECT Algorithm. Further
VIDs, if any, are associated with the VLAN and its Base VID by ISIS-SPB\sub-TLVs as specified below.

If the ST ECT Algorithm (Table 45-1) is used for either a learning or'a‘nén-learning VLAN, then the VLAN
is supported only by its Base VID. The VLAN’s Base VID shall be)associated with the ST ECT Algorithm
in the SPB Base VLAN-Identifiers sub-TLV (28.12.4) and in theSPB Instance sub-TLV (28.12.5).

If the LT ECT Algorithm (Table 45-1) is used for either & learning or a non-learning VLAN, then the VLAN
is supported only by its Base VID, which is associated with the LT ECT Algorithm in the SPB Base VLAN-
Identifiers sub-TLV (28.12.4) and in the SPB Instanee sub-TLV (28.12.5).

If the LTS ECT Algorithm (Table 45-1) is usedfor a non-learning VLAN, then the VLAN is supported only
by its Base VID, which is associated with¢he' LTS ECT Algorithm in the SPB Base VLAN-Identifiers sub-
TLV (28.12.4) and in the SPB Instance sub-TLV (28.12.5).

NOTE 2—The use of the LTS ECT Algorithm for a non-learning VLAN is similar to SPBM (Clause 27 and Clause 28)
operations, but constrained trees.ar€jused instead of SPTs. One VID is sufficient for the support of a set of constrained
trees, which is specified as a set ofloose explicit trees.

However, if the LTS ECT*Algorithm (Table 45-1) is used for a learning VLAN, then the VLAN is supported
by multiple VIDs because each tree of an LTS is required to have its own VID. The VLAN’s Base-VID is
associated with the*LTS ECT Algorithm in the SPB Base VLAN-Identifiers sub-TLV (28.12.4) and in the
SPB Instance'sub-TLV (28.12.5). In addition to the Base VID, as many VIDs are needed to support the
VLAN as_the number of transmitter Edge Bridges specified by the Topology sub-TLV (45.1.9). The
individualVID of a transmitter Edge Bridge is configured to support the VLAN at the given SPT Bridge.
The-VID to be used for the loose tree of a transmitter Edge Bridge is conveyed by the SPVID field of the
VRAN ID Tuple of the corresponding Base VID in the SPB Instance sub-TLV (28.12.5) of the given Edge
Bridge. The A flag of the given VLAN ID Tuple is cleared to indicate that auto-allocation is not used for the
SPVID parameter. If no VID is configured for the loose tree in the SPB Instance sub-TLV of a transmitter
Edge Bridge, then ISIS-PCR does not install the loose tree for that Edge Bridge. If the same local VID value
is configured at multiple Bridges, then ISIS-PCR does not install the loose tree for either Bridge, and the
conflict has to be resolved by operator action. Although the field is called SPVID, the VID it conveys is not
a Shortest Path VID but a loose tree VID as indicated by the ECT Algorithm field of the given VI, AN ID

Tuple and by the VID to MSTID allocation.
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NOTE 3—The use of the LTS ECT Algorithm for a learning VLAN is similar to SPBV (Clause 27 and Clause 28)
operations, but with loose trees, i.e., constrained trees are used instead of SPTs. Therefore, each Bridge rooting a loose
tree has to have its own VID for the support of a learning VLAN on that tree. The SPB Instance sub-TLV is used to bind
the VIDs of the individual root Bridges to the Base VID; the SPVID parameter conveys the VID to be used for the loose

Trce rooted at the given Bridge. 1hic VID is Not @ Shortest Path VID because 1t 1S used ToT a 100S¢ explicit tree as
indicated by the ECT Algorithm parameter and by the VID to MSTID allocation.

If the MRT ECT Algorithm (Table 45-1, 45.3.3) or the MRTG ECT Algorithm (Table 45-1, 45.3.4) is used
for a VLAN, then a distinct VID is required for the two MRTs: MRT-Blue and MRT-Red. In the case of a
non-learning VLAN, a single VID is used for MRT-Blue of all MRT Roots, and another VID is used for all
MRT-Reds. Two VIDs support a non-learning VLAN if the MRTs protect each other, whereas the VID of the
SPT Set is also needed as the third VID if the MRTs protect SPTs. The MRT VIDs are also allocated to-the
SPBM-MSTID (0xFFC) in the case of a non-learning VLAN. However, each MRT Root has, to be
configured with its own unique VID-pair for its MRT-Blue and MRT-Red in the case of a learnihg VLAN,
and all the MRT VIDs are allocated to the SPBV-MSTID (0XxFFD). Independent VLAN Learning (3.94) is
applied among the VIDs associated with MRTs. Twice as many MRT VIDs support a learning VLAN as
MRT Roots, which are all the VIDs that are needed if the MRTs protect each other. The-Shertest Path VIDs
(real SPVIDs) of the SPTs are also needed in addition to the MRT VIDs for the support of a learning VLAN
if the MRTs protect SPTs. As the two MRT algorithms differ only in GADAG+-handling, the VLAN
configuration is the same for these two ECT Algorithms once the appropriated ECT-ALGORITHM value is
used in the ECT Algorithm field of the IS-IS sub-TLVs. The VLAN’s Base VID"is associated with the MRT
ECT Algorithm or with the MRTG ECT Algorithm in the SPB Base VLAN\identifier sub-TLV (28.12.4).

The SPB Instance sub-TLV (28.12.5) provides the VIDs for MRT-Blue and MRT-Red and also associates
them with the VLAN. The same VID values are used in the correspending SPVID fields in the SPB Instance
sub-TLV of all MRT Roots in the case of a non-learning VLAN; whereas the VID values in the SPVID
fields are unique for each MRT Root in the case of a Jedrhing VLAN. The SPB Instance sub-TLV also
specifies whether the MRTs are used to protect each othef or whether they protect an SPT.

The SPB Instance sub-TLV (28.12.5) conveys thtee " VLAN ID Tuples for the VLAN. The ECT Algorithm
parameter of the second and the third VLAN IRJuple is either the MRT ECT Algorithm or the MRTG ECT
Algorithm, accordingly. If the MRTs are used*to protect SPTs, then the ECT Algorithm parameter of the first
VLAN ID Tuple specifies the ECT Algerithm to be used for shortest path computation, e.g., one of the
standard symmetric ECT Algorithms-(Fable 28-1). The first VLAN ID Tuple also specifies the VID to be
used for the shortest paths, which\is’the Base VID for a non-learning VLAN or the Shortest Path VID
(allocated to the SPVID-Pool-MSTID) conveyed by the SPVID parameter for a learning VLAN. If the
MRTs are used to protect each ether, then the ECT Algorithm parameter of the first VLAN ID Tuple is the
same as that of the secomnd,'and the third VLAN ID Tuple. The second and the third VLAN ID Tuples
associate the MRT VIDs,with the Base VID. The SPVID parameter of the second VLAN ID Tuple provides
the VID for MRT-Blue. The SPVID parameter of the third VLAN ID Tuple provides the VID for MRT-Red.
In other words, the, SPVID parameters of the second and third VLAN ID tuples convey the MRT VIDs, not
Shortest Path\VIDs. If ISIS-PCR detects that the same local MRT VID value is configured at multiple
Bridges, thenSIS-PCR does not install the MRT for either Bridge, and the conflict has to be resolved by
operateraction.

If'the MRTs are used to protect SPTs, then the MRT VIDs differ from the Base VID and also differ from
Shortest Path VID conveyed by the SPVID parameter of a learning VLAN’s first VLAN ID Tuple. In the
case of non-learning VLAN:Ss, if the MRTs are used to protect each other, then the VLAN’s Base VID is used
as the VID for MRT-Blue; consequently, the SPVID parameter of the VLAN’s second VLAN ID Tuple
conveys the VLAN’s Base VID. If the MRTs of a learning VLAN are used to protect each other, then no
Shortest Path VID is required for the VLAN; therefore, the SPVID parameter of the VLAN’s first VLAN ID
Tuple is not used but ignored. The use of the SPB instance sub-TLV for the MRT and MRTG ECT

Algorithms is illustrated in Figure 45-3.
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Parameter Value
non-learning VLAN learning VLAN
MRTs MRTs MRTs MRTs
protect protect protect protect
SPT each other SPT each other
Type 1
Length 43
CIST Root Identifier CIST Root Identifier (imported from RSTP or MSTP)
CIST External Root Path Cost (ﬁsgrtggtfrrolﬁl poo® Oarﬂllv[CSOTSIt,)
Bridge Priority Bridge Priority
reserved 0
\'% lor0
SPSourcelD SPSourcelD or 0
Number of Trees 3
U 1
M 1 0 0
A 0 0 lor0 0
VLAN ID reserved 0
Voo | WBE | Seme [ VR
Base VID Base VID
SPVID - - \ SPVID \ -
U 1
M 1 1 | 0 | 0
A 0
reserved 0
VLANID ECT Algorithm MRT or MRTG
Tuple 2 Base VID Base VID
MRT-Blue
SPVID ijRO?I_l];lI;le domain MRT-Blue MRT-Blue
VID VID = local VID local VID
Base VID
B 1
M 1 1 0 0
A 0
VLAN ID reserved 0
Tuple 3 ECT Algorithm MRT or MRTG
Base VID Base VID
SPVID hﬁﬁﬁﬁd l\ﬁﬁ;ﬁﬁd ?ART'REd MRT-Red
VID VID ocal VID local VID

Figure 45-3—The use of the SPB Instance sub-TLV for MRT

NOTE 4—The SPVID parameter conveys only a Shortest Path VID if the ECT Algorithm parameter of the given VLAN
ID Tuple identifies shortest path operations and the VID is allocated to the SPVID-Pool-MSTID. The SPVID parameter
is not a Shortest Path VID if the ECT Algorithm parameter identifies explicit path control, i.e., taken from Table 45-1,
which is also indicated by the fact that the VID is not allocated to the SPVID-Pool-MSTID.

An [-SID of a PBBN shall be associated with an explicit tree by the SPBM Service Identitier and Unicast
Address sub-TLV (28.12.10) by means of associating the I-SID with a Base VID that is allocated to one of
the explicit ECT Algorithms of Table 45-1.
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45.1.4 Use of VIDs for strict explicit trees

and suggests two schemes for the use of VIDs for strict explicit trees, i.e., for VIDs associated with the ST
ECT Algorithm (Table 45-1). Nonetheless, ensuring that VIDs associated with strict explicit trees actually
follow these rules in order to provide unambiguous and loop-free frame forwarding is the responsibility of
the network administrator and the owner PCE controlling the VID; this standard provides no method for
policing this. As each VID belongs to a single owner PCE, a VID can be used only for multiple explicit trees
that are controlled by the same PCE.

NOTE 1—Use of VIDs associated with MRTs is explained in 45.3.3.

Ensuring unambiguous filtering entries and providing forwarding to the appropriate destination are the
fundamental requirements to be met when assigning VIDs with explicit trees.

For unicast frames, there has to be a single egress port for each Individual MAC, VIB-tuple in each SPT
Bridge. In other words, different explicit trees associated with the same bidirectiofial VID within an SPT
Domain are not allowed to have any SPT Bridges in common when MAG Aearning is being used.
Unidirectional VIDs or bidirectional non-learning VIDs associated with /different explicit trees to a
particular destination can have common SPT Bridges along the merged, segments of those explicit trees as
long as every such tree uses a single egress port for each unicast destination in every Bridge.

NOTE 2—A VID can be unidirectional by means of asymmetric use, ‘e.g., as explained in F.1.3 or like an SPVID
(3.220). Also, a bidirectional non-learning VID is in fact used in ‘unidirectional fashion with respect to any given
destination MAC address.

For multicast frames, it has to be ensured that each member of the multicast group receives only a single
copy of a particular frame, even if there are multiplepotential sources within a group.

Congruency (3.180), if required, has to be enforced by the PCE. In the case of unidirectional VIDs, the same
path has to be used for both directions between a source and destination pair in order to provide reverse path
congruency, essential when MAC learning'is employed. Unicast and multicast traffic have to be placed on
the same tree in order to provide unie@st multicast congruency.

The tree structures explained in@5.1.1 can be applied for strict explicit trees, and VIDs can be used on top of
these strict trees as followss

An ad-hoc explicit tree_(45.1.1) with a bidirectional VID provides a shared bidirectional (*,G) tree joining
all members of a, group. This structure minimizes VID consumption (as a local instance-by-instance
optimization) eempared to cases when each member has its own VID. On the other hand, there is the
constraint that trees using the same VID are not allowed to touch or cross; hence the number of explicit trees
is limited-by. the available VID space.

The template tree (45.1.1) approach constructs one or more explicitly routed forwarding planes with tree
Set$, one tree rooted on each Bridge within each plane. In the case of learning VIDs, each tree is associated
with a unidirectional VID, and Shared VLAN Learning (3.204) takes place among the VIDs of a tree set. In
the case of non-learning VIDs, the MAC of the root Bridge identifies the tree; therefore, one VID (the Base
VID) is enough for an entire plane. Furthermore, source-specific multicast (S,G) has to be applied if
multiple sources participate in a single multicast group as explained in 45.1.1. The desired connectivity can
be then laid for VIDs associated with strict template trees with the complete assurance that the required
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The efficiency of the template trees approach can be improved substantially in terms of the usage of local
VIDs if Edge Bridges “inherit” the tree and VID rooted at their directly connected Core Bridge. This is
possible because a loop or forwarding ambiguity cannot be created in a single Ethernet hop; to guarantee

thic syl hosmmad Bdao Reidaac havao to ba alvwaye confianread ac pon trancit Do daac
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45.1.5 MAC addresses and ISIS-PCR

Propagation of MAC address information by IS-IS is required for explicit trees in order to create Dynamic
Filtering Entries for VID, MAC tuples, except for learning VIDs. The SPBV MAC Address sub-TLV
(28.12.9) shall be used for the advertisement of both Individual and Group MAC Addresses for S-VLANs
and C-VLANSs associated with explicit trees. The VLAN’s VID is conveyed by Octets 3 and 4 of the SBPBV
MAC Address sub-TLV. This local VID (if required) and the VLAN's Base VID are allocated either to the
SPBV-MSTID (for learning VIDs) or to the SPBM-MSTID (for non-learning VIDs); furthermoré, |the Base
VID is allocated to one of the explicit ECT Algorithms (Table 45-1) as explained in 45.1.2 in ore detail.

NOTE 1—Multiple SPBV MAC Address sub-TLVs are used if different MAC addresses are mappedsto different VIDs
at an SPT Bridge, i.e., MAC addresses associated with an SPT Bridge are not bound together.

The SPBM Service Identifier and Unicast Address sub-TLV (28.12.10) shall be-Gised to associate Individual
addresses with an I-SID; Octets 3 through 8 of the sub-TLV convey an Individual/B-MAC address. Thus, the
SPT Bridges populate their FDB with the Individual MAC addresses accordirrg to their T/R flags for the B-
VLANS allocated to the SPBM-MSTID and associated with explicit path.control.

Either a Group MAC address associated with an I-SID is source specific, or it is the Backbone Service
Instance Group address (26.4). If Octets 3 through 8 of any, SPBM Service Identifier and Unicast Address
sub-TLV convey the null value throughout the SPT Domain, then the Backbone Service Instance Group
address corresponding to the given I-SID is to be used férall multicast sources in (*,G) mode on one simple
explicit tree. If no SPBM Service Identifier and Unjcast Address sub-TLV with null value in its B-MAC
address field is present in the SPT Domain, then the'Source-specific group addressing specified in 27.15 has
to be applied, exactly as used for SPBM. In the‘source-specific case, the SPB Instance sub-TLV (28.12.5)
shall be used to propagate the SPSourcelD (27.10) of the Bridges that are Edge Bridges of the explicit tree
and can be a source of the multicast traffiCIn order to avoid forwarding anomalies, source-specific group
addressing has to be used if there are multiple multicast sources for a given I-SID using the same B-VID and
the template tree model (45.1.4) is<féllowed, i.e., multiple trees are used.

NOTE 2—Multiple SPBM Service-Identifier and Unicast Address sub-TLVs are used if different MAC addresses are
mapped to different [-SIDs at ad-SPT Bridge, i.e., MAC addresses associated with an SPT Bridge are not bound together.

45.1.6 Filtering Database entries for explicit trees

The Topologysub=TLV (45.1.9) provides the information needed for ISIS-PCR to create the appropriate
Dynamic VEAN Registration Entries, i.e., it provides the explicit tree, the VIDs associated with the tree, and
the directign of the directed VIDs.

The per Bridge association of a MAC address with a VID is provided by the SPBV MAC Address sub-TLV
(28.12.9) as described in 45.1.5. Based on the Topology sub-TLVs and SPBV MAC Address sub-TLVs,
ISIS-PCR can create the VID, MAC tuple Dynamic Filtering Entries for VLANs associated with explicit
trees.

The association of a B-VID with an explicit tree is provided by the Topology sub-TLV (45.1.9), and the per
Bridge association of an I-SID to a B-VID is provided by the SPBM Service Identifier and Unicast Address

INL (0Q 19
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The SPBM Service Identifier and Unicast Address sub-TLVs also make it clear whether source-specific
group addressing is to be used. If that is the case, then the SPB Instance sub-TLVs (28.12.5) provide the
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SPSourcelDs (27.10) that are needed for the creation of the automatically generated Group MAC addresses
of the I-SID as described in 45.1.5. Based on these sub-TLVs, ISIS-PCR can create the B-VID, B-MAC
tuple Dynamic Filtering Entries for I-SIDs associated with explicit trees.

45.1.7 ISIS-PCR support

ISIS-PCR and PCEs are configured to use one of the Group addresses from Table 8-14 to establish
adjacencies and exchange PDUs. ISIS-PCR running on C-VLAN components use the Customer Bridge
address. ISIS-PCR running on S-VLAN components use the Provider Bridge address. ISIS-PCR running on
B-VLAN components can use the Provider Bridge Address or one of the existing IS-IS addresses.

The use of the ISIS-PCR adjacency between Bridges is contingent on the Bridges inclusion within the same
SPT Region and thus requires that they have an MCID and Auxiliary MCID (13.8, 28.12.2) whére at least
one matches on every adjacency in the Region (8.9.4, 13.8). MCID and Auxiliary MCID enablé migration of
the MCID definition allowing these Bridges to operate as one SPT Region under certain smallchanges. The
operational set of Base VLANS has to be consistent during migration. The MCID and the|Auxiliary MCID
are exchanged in IS-IS Hello PDUs, which also include the SPB Base VLAN-Identifiers)sub-TLV (28.12.4).
ISIS-PCR adjacencies are formed and maintained as specified by 28.2, i.e., in exaetly-the same way as ISIS-
SPB adjacencies. Either a PCE hosted by an end station has a PCA that is part ofithe IS-IS Domain, or the
PCE forms and maintains an ISIS-PCR adjacency between the PCE and the/SPT Bridge to which the end
station is attached.

Management of explicit trees also requires the following:

a) Management of the PCR objects (12.28).
b) Administrative agreement on the MCID Configuration' Name and Revision Level (Clause 28).

NOTE—The addresses used by IS-IS PDUs and the operations with respect to IS-IS adjacencies are the same for ISIS-
PCR and ISIS-SPB. This subclause (45.1.7) simply reiterates provisions of Clause 27 and Clause 28 (see 27.2, 28.2).

45.1.8 Attributes for path computation

More attributes than the link metric arg\needed for PCEs or BLCEs in order to be able to determine paths
that meet the requirements. Extendedink attributes are specified by the Traffic Engineering (TE) extensions
for IS-IS in IETF RFC 5305. The*TE information is flooded in LSPs by IS-IS and it is stored in the Traffic
Engineering Database (TED)xFhe TED contains the topology and the resource information of the IS-IS
Domain.

SPT Bridges may suppett the Extended IS Reachability TLV (type 22) specified in IETF RFC 5305, which
provides the following link attribute IS-IS sub-TLVs:

a)  Administrative Group (color, resource class) (sub-TLV type 3)
b) Maximum Link Bandwidth (sub-TLV type 9)

¢)«~“Maximum Reservable Link bandwidth (sub-TLV type 10)

@) " Unreserved Bandwidth (sub-TLV type 11)

¢) Traffic Engineering Default Metric (sub-TLV type 18)

SPT Bridges may support the following IS-IS TE Metric Extension link attribute sub-TLVs specified in [R-
Qca-2]:

f)  Unidirectional Link Delay (sub-TLV type 33)

g)  Min/Max Unidirectional Link Delay (sub-TLV type 34)
h)  Unidirectional Delay Variation (sub-TLV type 35)
i) Unidirectional Link Loss (sub-TLV type 36)
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