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Abstract: This amendment to IEEE Std 802.1Q-2011 specifies shortest path bridging of unicast
and multicast frames, including protocols to calculate multiple active topologies that can share
learned station information, and support of a virtual local area network (VLAN) by multiple, per
topology VLAN identifiers (VIDs).
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Notice and Disclaimer of Liability Concerning the Use of IEEE Documents: IEEE Standards documents are
developed within the IEEE Societies and the Standards Coordinating Committees of the IEEE Standards Association
(IEEE-SA) Standards Board. IEEE develops its standards through a consensus development process, approved by the
American National 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 IEEE administers the process and establishes rules to promote fairness in the consensus development process,
IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the soundness of any
judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. IEEE disclaims liability for any personal injury, property or other damage,
of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting from
the publication, use of, or reliance upon any IEEE Standard document.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific
purpose, or that the use of the material contained in its standards is free from patent infringement. IEEE Standards
documents are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase,
market, or provide other goods and services related to the scope of the IEEE standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about through developments in the
state of the art and comments received from users of the standard. 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 publishing and making its standards available, IEEE is not suggesting or rendering professional or other services for,
or on behalf of, any person or entity. Nor is IEEE undertaking to perform any duty owed by any other person or entity to
another. Any person utilizing any IEEE Standards document, should rely upon his or her own independent judgment in
the exercise of reasonable care in any given circumstances or, as appropriate, seek the advice of a competent
professional in determining the appropriateness of a given IEEE standard.

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.

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 the official position of IEEE or any of its committees and shall not be
considered to be, nor be relied upon as, a formal position of IEEE. At lectures, symposia, seminars, or educational
courses, an individual presenting information on IEEE standards shall make it clear that his or her views should be
considered the personal views of that individual rather than the formal position of IEEE.

Comments on Standards: Comments for revision of IEEE Standards documents are welcome from any interested
party, regardless of membership affiliation with IEEE. However, IEEE does not provide consulting information or
advice pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a consensus of
concerned interests, it is important to ensure 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. Any person who would like to participate in evaluating comments or 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

Photocopies: Authorization to photocopy portions of any individual standard for internal or personal use is granted by
The Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, 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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Introduction

This introduction is not part of IEEE Std 802.1aq-2012, IEEE Standard for Local and metropolitan area networks—
Media Access Control (MAC) Bridges and Virtual Bridged Local Area Networks—Amendment 20: Shortest Path
Bridging.

This amendment to IEEE Std 802.1Q-2011 specifies shortest path bridging of unicast and multicast frames,
including protocols to calculate multiple active topologies that can share learned station information, and
support of a virtual local area network (VLAN) by multiple, per topology VLAN identifiers (VIDs).

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

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

Notice to users

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with the
provisions of any IEEE Standards document does not imply compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not
in compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available 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 this document
available for use and adoption by public authorities and private users, the IEEE does not waive any rights in
copyright to this document.

Updating of IEEE documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current
edition of the document together with any amendments, corrigenda, or errata then in effect. 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 [EEE-SA website or contact the IEEE at
the address listed previously. For more information about the IEEE Standards Association or the IEEE
standards development process, visit the IEEE-SA website.
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Errata

Errata, if any, for this and all other standards can be accessed at 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 standard, no position is taken by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE-SA website 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 to obtain such licenses.

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

Media Access Control (MAC) Bridges and
Virtual Bridged Local Area Networks—

Amendment 20: Shortest Path Bridging

This amendment to IEEE Std 802.1Q™-2011 specifies changes to allow bridged frames to travel on
the shortest path between their source and destination(s). Changes are applied to the base text
of IEEE Std 802.1Q-2011 as amended by IEEE Std 802.1Qbe™-2011, IEEE Std 802.1Qbc™-2011,
IEEE Std 802.1Qbb™-2011, IEEE Std 802.1Qaz™-2011, and IEEE Std 802.1Qbf™-2011.

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

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 “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
hitp://standards.ieee.org/IPR/disclaimers. html.

NOTE—The editing instructions contained in this amendment define how to merge the material contained therein into
the existing base standard and its amendments to form the comprehensive standard. Text shown in bold italics in this
amendment defines the editing instructions necessary to changes to this base text. Three editing instructions are used:
change, delete, and insert. Change is used to make a change to existing material. The editing instruction specifies the
location of the change and describes what is being changed. Changes to existing text may be clarified using strikeeut
markings to indicate removal of old material and underscore markings to indicate addition of new material. Delete
removes existing material. Insert adds new material without changing the existing material. Insertions may require
renumbering. If so, renumbering instructions are given in the editing instruction. Editorial notes will not be carried over
into future editions of IEEE Std 802.1Q.!

INotes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
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IEEE
Std 802.1ag-2012 LOCAL AND METROPOLITAN AREA NETWORKS—AMENDMENT 20:

1. Overview

1.3 Introduction

Insert the following text after item bh) in 1.3:

This standard specifies shortest path bridging of unicast and multicast frames, specifying protocols to
calculate multiple active topologies that can share learnt station information, and support of a VLAN by
multiple, per topology shortest path VLAN identifiers (SPVIDs). To this end it:

bi) Describes the use of shortest paths to increase throughput and minimize transit delay, while
introducing a negligible rate of frame misordering.

bj) Requires that active topologies calculated by spanning tree protocols and Shortest Path Tree (SPT)
protocols be stable, predictable, reproducible, reverse path congruent and unicast-multicast
congruent to: permit learning of station location from the source addresses of all frames, simplify
the detection and management of faults, and maintain the characteristics of the MAC Service
provided.

bk) Specifies the calculation of symmetric sets of shortest path trees (SPTs), each rooted at a bridge
within an SPT Region comprising bridges operating compatible protocols and configurations.

bl) Specifies the use of Bridge Protocol Data Units (BPDUs) to identify and bound SPT Regions, and to
ensure loop-free interoperability with regions using the Rapid Spanning Tree Protocol (RSTP) and
Multiple Spanning Tree Protocol (MSTP).

bm) Specifies both Shortest Path Bridging VID (SPBV) and Shortest Path Bridging MAC (SPBM):
1) for SPBYV, identifying each SPT by SPVID and locating end stations by source MAC address

learning;
2) for SPBM, identifying each SPT by VID and source MAC address and distributing end station
location information explicitly.

bn) Supports management selection of the Common Spanning Tree (CST), a Multiple Spanning Tree
Instance (MSTTI) or SPB for support of any given VLAN within an SPT Region.

bo) Specifies a protocol that automatically assigns SPVIDs for each VLAN supported by SPBV.

bp) Supports load sharing by equal cost trees (ECT) through the calculation of multiple SPT Sets, with
each shortest path VLAN being assigned to one SPT Set.

bq) Specifies ISIS-SPB: the use of and extensions to the Intermediate System to Intermediate System
protocol (IS-IS) to calculate SPTs for both SPBV and SPBM.

br) Describes the addressing of ISIS-SPB entities and specifies the group MAC Addresses they use.

bs) Specifies the use of loop prevention (for SPBV and for multicast frames for SPBM) and loop
mitigation (for unicast frames for SPBM).

bt) Specifies an Agreement Protocol that prevents loops, specifying the necessary state information and
computation as part of ISIS-SPB, and communicating agreement information for the CIST and (as a
compact Digest) for SPTs in each BPDU.
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2. Normative references

Insert the following references into Clause 2 in alphanumeric order:

IETF RFC 5120 (Feb. 2008) M-ISIS: Multi Topology (MT) Routing in Intermediate System to Intermediate
Systems (IS-ISs).2

IETF RFC 5303 (Oct. 2008), Three-Way Handshake for IS-IS Point-to-Point Adjacencies.
IETF RFC 5305 (Oct. 2008), IS-IS Extensions for Traffic Engineering.

IETF RFC 6165 (Apr. 2011), Extensions to IS-IS for Layer-2 Systems.

ISO/IEC 9577:1999, Information technology — Protocol identification in the network layer.>

ISO/IEC 10589:2002, Information technology — Telecommunications and information exchange between
systems — Intermediate System to Intermediate System intra-domain routeing information exchange
protocol for use in conjunction with the protocol for providing the connectionless-mode network service.

2Internet RFCs are retrievable by FTP at ds.internic.net/rfc/rfennnn.txt (where nnnn is a standard’s publication number such as 1042),
or call InterNIC at 1-800-444-4345 for information about receiving copies through the mail.

3ISO/EC publications are available from the ISO Central Secretariat (http://www.iso.ch/). ISO/IEC publications are also available in
the United States from the American National Standards Institute (http://www.ansi.org/)
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IEEE
Std 802.1ag-2012 LOCAL AND METROPOLITAN AREA NETWORKS—AMENDMENT 20:

3. Definitions

Insert the following definitions into Clause 3 in alphabetic order, number them appropriately, and
renumber the subsequent definitions accordingly:

3.x Adjacency: A neighbor in IS-IS. From Clause 3.6 of ISO 10589.

3.x Agreement Protocol: A protocol that uses control plane synchronisation between adjacent bridges to

guarantee loop prevention, so enabling rapid transition to forwarding after network topology changes (13.16,
13.17).

3.x Base VID: The VID used to identify a VLAN in management operations in both SPBV and SPBM.

3.x ECT Algorithm: A Shortest Path Tree algorithm yielding a consistent result for a given root bridge
when run by all bridges within an SPT Region.

3.x Equal Cost Tree (ECT): A unique instantiation of a Shortest Path Tree that uses a specific method to
pick from equal cost alternatives. In networks that have more than one diverse path between nodes, different
Shortest Path Trees from the same root node that have equal cost paths from the root node to leaf nodes are
considered ECTs.

3.x Multi-Topology (MT): One of a set of independent topologies that IS-IS supports within an IS-IS
domain. This MT extension can be used for a variety of purposes, such as an in-band management network
“on top” of the original IS-IS topology, maintaining separate IS-IS routing domains for isolated topology
islands within the network, or forcing a subset of an address space to follow a different topology.

3.x Multi-Topology Identifier (MTID): The identifier of an IS-IS MT.

3.x Port State: One of a number of possible combinations of per tree forwarding and learning variables,
used by a spanning tree protocol or shortest path tree protocols for each Bridge Port, to enforce the active
topology of that tree. There is port state for every tree and there could be many trees per port.

3.x Rapid Spanning Tree (RST) Bridge: A Bridge capable of supporting only a single spanning tree, the
CST, by the Rapid Spanning Tree Algorithm and Protocol (RSTP), defined in Clause 13.

3.x Shortest Path Bridging (SPB): The method of bridging using shortest path trees for forwarding from
each bridge. SPB is used for references that are applicable to all modes of Shortest Path Bridging, SPBM
and SPBV.

3.x Shortest Path Bridging MAC Mode (SPBM): The Shortest Path Bridging method where all SPTs are
rooted at a Backbone Edge Bridge (BEB). In frames with a group destination address the SPT is identified
by a destination MAC address derived from the SPSourcelD; in frames with an individual address the SPT is
identified by a MAC address of the source BEB. This method does not use learning.

3.x Shortest Path Bridging VID Mode (SPBV): The Shortest Path Bridging method where VIDs
(SPVIDs) are used to identify the SPTs for individual and group addresses. This method is learning capable.

3.x Shortest Path First (SPF): Abbreviation for the Dijkstra Shortest Path First Algorithm that is used in
Link state protocols such as IS-IS.

3.x Shortest Path Source Identifier (SPSourcelD): A 20-bit identifier of a bridge that is unique within a
SPT Domain. SPSourcelD is used to auto-create SPT Domain significant Group MAC Addresses utilizing
the local address bit in SPBM (27.10).
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3.x Shortest Path Tree (SPT) Bridge: A VLAN-aware Bridge capable of operating Shortest Path Bridging
(SPB) protocols.

3.x Shortest Path Tree (SPT) Domain: A set of SPT Bridges that are interconnected by LANs and have the
same configured IS-IS area address. An SPT Domain contains one or more SPT Regions each comprising
some or all of the bridges in the Domain.

3.x Shortest Path Tree (SPT) Region: A set of LANs and SPT Bridges interconnected via Ports on those
SPT Bridges, where each LAN’s CIST Designated Bridge is an SPT Bridge, and each Port is either the
Designated Port on one of the LANS, or else a non-Designated Port of an SPT Bridge that is connected to
one of the LANs, whose MCID matches exactly the MST Configuration Identifier (MCID) or the Auxiliary
MCID (27.4.1) of the Designated Bridge of that LAN.

3.x Shortest Path Tree (SPT) Set: A set of shortest path trees determined by one ECT Algorithm and
capable of supporting one or more VLANs within an SPT Region (8.9.4, 13.6). The set is the union of all the
shortest path trees from all sources to all other bridges using that single ECT Algorithm. A single SPT set is
created for each ECT Algorithm. Active SPT Sets are identified by their {ECT Algorithm, FID} tuples.

3.x Shortest Path VID (SPVID): The identifier of both the VLAN and the SPT that is used for the
transmission of a tagged frame in SPBV.

3.x Spanning Tree Algorithm and Protocol (STP) Bridge: A Bridge capable of supporting only a single
spanning tree, the CST, by the Spanning Tree Algorithm and Protocol (STP) defined in Clause 8 of
IEEE Std 802.1D, 1998 Edition.

3.x SPB System Identifier: A unique 6-byte value for each ISIS-SPB capable bridge and is equivalent to
the IS-IS System ID. The System Identifier is used to identify unique bridges in the topology. For the
purpose of this document this ID is the 6-byte Bridge Address (8.13.8).
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4. Abbreviations

Insert the following abbreviations into Clause 4 in alphabetic order:

ECT

ISIS-SPB

LSP

MT

PATHID

SPB

SPT

SPVID

SPBM

SPBV

6

Equal Cost Tree

IS-IS for SPBV and SPBM

Link State PDU

Multiple Topology

Path Identifier

Shortest Path Bridging

Shortest Path Tree

Shortest Path VLAN Identifier
Shortest Path Bridging MAC Mode

Shortest Path Bridging VID Mode
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5. Conformance

5.4 VLAN-aware Bridge component requirements
5.4.1 VLAN-aware Bridge component options

Change 5.4.1 as follows:

An implementation of a VLAN-aware Bridge component may

a)  Support MST operation (5.4.1.1);

b)  Support Port-and-Protocol-based VLAN classification (5.4.1.2), including multiple VID values per
port, administrative control of the values of the multiple VIDs, and a Protocol Group Database.
Support CFM operation (5.4.1.4);

Support Shortest Path Bridging operation (5.4.5);

&)-Support congestion notification (5.4.3);

e)-Support Priority-based Flow Control (5.11);

H-Support Extended Filtering Services (6.16.5) and the operation of Multiple MAC Registration
Protocol (MMREP, see 10.9) to support automatic configuration and management of MAC address
information on all Ports (5.4.1.3);

g>-Allow the Filtering Database to contain Static and Dynamic VLAN Registration Entries (8.8) for
more than one VID, up to a maximum of 4094 VIDs;

Allow translation of VIDs through support of the VID Translation Table or through support of both
the VID Translation Table and Egress VID translation table on one or more Bridge Ports (6.9);

ploekee

e E

NOTE_1—The maximum number of VIDs that can be supported is 4094 rather than 4096, as the VID values 0 and FFF
are reserved, as indicated in Table 9-2. As conformance to this standard is only with regard to externally visible protocol
behavior, this limit on the number of VIDs that can be supported does not imply any such limitation with regard to the
internal architecture of a Bridge.

1) B)-On each Port, support all of the permissible values for the Acceptable Frame Types parameter, as
defined in 8.3, and support configuration of the parameter value via management;

k)  9-Support enabling and disabling of Ingress Filtering (6.9);

)  p-Allow configuration of more than one VID whose untagged set includes that Port (8.8.2);

m) lo9-Support the management functionality defined in Clause 12;

n)  BH-Support more than one FID (8.8);

0) m)-Allow allocation of more than one VID to each supported FID (8.8, 8.8.8);

p) #rAllow configuration of VLAN Learning Constraints (8.8.8, 12.10.3);

q) e)Allow configuration of fixed VID to FID allocations (8.8.8, 12.10.3);

r)  pr-Allow configuration of the Restricted MAC_Address_Registration parameter (10.12.2.3) for
each port of the Bridge;

s)  e)Support the ability to configure the value of the Restricted VLAN Registration parameter
(11.2.3.2.3) for each Port of the Bridge;

t)  ©-Support forwarding and queuing for time-sensitive streams (5.4.1.5);

u) s)—Support SMIv2 MIB modules for the management of VLAN-aware Bridge capabilities
(Clause 17);

v)  8-Support Multiple Stream Reservation Protocol (MSRP; Clause 35);

w)-Support the operation of MVRP (5.4.2, 11.2) as a New-only Participant;

¥)-Support the MVRP Extension Management Information Base (MIB) module defined in 17.7.15;

w)-Support enhanced transmission selection (ETS) (see 5.4.1.6);

3-Support DCBX (see 5.4.1.7).

B
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NOTE_2—1In previous versions of IEEE Std 802.1Q, the MIB modules were maintained by IETF (e.g., IETF RFC 4363
for the Q-BRIDGE MIB). For this standard, the relevant set of MIB modules required to manage a Bridge is contained in
Clause 17.

Insert the following subclause, 5.4.5, after 5.4.4:
5.4.5 Shortest Path Bridging operation (optional)

A VLAN-aware Bridge implementation that conforms to the provisions of this standard for SPB in
Clause 27 shall:

a)  Support SPB, in either VID mode (SPBV) or MAC mode (SPBM), as specified in Clause 27,

b)  Support the IS-IS Link State Protocol with procedures to ensure Loop Prevention as specified in
Clause 28 to provide SPT computation for shortest path bridging;

c¢) Encode, decode, and validate SPT BPDUs for the Agreement Protocol (13.17) and support
Agreement Protocol logic in IS-IS as specified in Clause 28;

d)  Support at least three FIDs;

e) Support the management functionality specified in Clause 12.

A VLAN-aware Bridge implementation in conformance to the provisions of this standard for SPB in
Clause 27 may:

f)  Support both SPB VID mode (SPBV) and SPB MAC mode (SPBM);

g)  Support the SPB Management Information Base (MIB) module defined in 17.7.19;

h)  Support both the VID Translation Table and Egress VID translation table (6.9) on SPBV Boundary
Ports.

5.5 C-VLAN component conformance
Change 5.5 as follows:

A C-VLAN component comprises a VLAN-aware Bridge component with the EISS on all Ports supported
by the use of a Customer VLAN tag (C-TAG) (6.8, 9.5).

A conformant implementation of a C-VLAN component shall

a)  Comprise a single conformant VL AN-aware bridge component;

b) Recognize and use C-TAGs;

c) Filter the Reserved MAC Addresses specified in Table 8-1;

d)  Use the Customer Bridge MVRP Address specified in Table 10-1; and

shall not

e} Usea VD TranslationTable(6-5-:6)onanyPort;
e) H-Use Service VLAN tags (S-TAG) except in support of the functionality specified in 6.13.
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5.6 S-VLAN component conformance
5.6.1 S-VLAN component options

Change 5.6.1 as follows:

A conformant S-VLAN component may implement any of the options specified for a VLAN-aware Bridge
component (5.4.1), and-may
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6. Support of the MAC Service

6.5 Quality of service maintenance
6.5.1 Service availability

In 6.5.1, insert the following note after list item c), and number the existing notes at the end of the
subclause as “NOTE 2” and “NOTE 3”:

NOTE 1—Each reference to spanning tree algorithms and protocols throughout Clause 6 includes any whose purpose is
to verify that each transmitted frame gives rise to at most one service indication at any of the MSAPs for which frames
for that LAN or VLAN are to be received. Such protocols include RSTP (13.4), MSTP (13.5), and SPB (Clause 27).

6.5.3 Frame misordering
Change Note 2 in 6.5.3 as follows:

NOTE 2—Where STP is in use (see Clause 8 of IEEE Std 802.1D, 1998 Edition), frame misordering cannot occur
during normal operation. %er—e—RS?P—ts—m—us&ésee—@l&&se—B}—When a protocol that is capable of rapid reconfiguration
after network component failure, such as RSTP, MSTP, or SPB is used. there is an increased probability that frames that
are in transit through the network will be misordered, because a Bridge can buffer frames awaiting transmission through
its Ports. The probability of misordering occurring as a result of such an event is dependent on implementation choices
and is associated with Spanning-Free reconfiguration events. Some known LAN protocols, for example, LLC Type 2,
are sensitive to frame misordering and duplication; in order to allow Bridges that support RSTP to be used in
environments where sensitive protocols are in use, the forceVersion parameter (13.7.2) can be used to force a Bridge that
supports RSTP to operate in an STP-compatible manner. A more detailed discussion of misordering in RSTP can be
found in K.3 of IEEE Std 802.1D-2004.

6.5.4 Frame duplication

Change 6.5.4 as follows:

The MAC Service (9.2 of ISO/IEC 15802-1) permits a negligible rate of duplication of frames. The
operation of Bridges introduces a negligible rate of duplication of user data frames.

The potential for frame duplication in a bridged network arises through the possibility of the following:

a) Repeated transmission, through a given Bridge Port, of a frame received on another Bridge Port;
b) Multiple paths between source and destination end stations;
¢) A loop in a path between source and destination stations.

A bridge does not transmit any given received frame more than once through any Port (8.6.7).

When bridges in a network connect individual LANSs in such a way that physical topology is capable of

providing multiple paths between any source and destination, a protocol is required to ensure that the active
topology comprises a single path. SST bridges assign all frames to a single active topology, other bridges
assign frames to an active topology using the VID or VID and destination address. For frames assigned to
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ESPs by PBB-TE, the protocol comprises the operation of an external agent that configures static filtering
entries in the Filtering Database (see 25.10); for all other frames RSTP, MSTP, or ISIS-SPB is used to
configure the controls used for active topology enforcement (8.6.1). Reception of duplicate copies of a

single transmitted frame can be avoided by loop prevention (6.5.4.1) or loop mitigation (6.5.4.2).

NOTE—Where RSTP, MSTP, or SPB is in-used (see Clause 13), there is an increased probability that a Spanning-Tree
reconfiguration event can cause frames that are in transit through the network to be duplicated, because a Bridge can
buffer frames awaiting transmission through its Ports. As the probability of duplication occurring as a result of such an
event is small, and the frequency of SpanningTreereconfiguration events is also small, the degradation of the properties
of the MAC service caused by this source of frame duplication is considered to be negligible. A more detailed discussion
of frame duplication in RSTP can be found in K.2 of IEEE Std 802.1D-2004.

Insert the following subclauses, 6.5.4.1 and 6.5.4.2, after 6.5.4:
6.5.4.1 Loop prevention

Each bridge that participates in RSTP, MSTP, or ISIS-SPB calculates a spanning tree for each active
topology, and prevents loops by exchanging information between neighboring bridges to ensure either that
their topology calculations are consistent and each frame is consistently allocated to the same active
topology, or that frames are not relayed.

6.5.4.2 Loop mitigation

Each bridge that participates in SPBM may mitigate loops. The properties of loop mitigation are listed
below. Allowing temporary loops to form for unicast traffic and using loop mitigation provides for faster
response to topology changes. Loop mitigation is accomplished if a unicast frame can only be forwarded by
the bridges as follows:

a)  From at most one reception Port to at most one transmission Port; and
b) To adifferent transmission Port from the reception Port;

and

c¢) Each bridge does not relay, from any reception Port, a frame whose source address and VID are the
same as that used by any entity within the bridge; and

d) Each bridge does not transmit, through any Port, a frame whose destination address and VID are the
same as that used by any entity within the bridge;

and
e) All LANs in the network provide only point-to-point connectivity.

Loop mitigation limits the effect of loops since any loop in the active topology cannot include either the
source or destination of the frame, nor can the loop cause multiple copies of the initial frame to be delivered
to the destination, or to or from any LAN in the network that is not part of the loop.

Loop mitigation does not require that neighboring bridges assign a given frame to the same active topology;
or even that the reception and transmission Ports for that frame have been derived from the same topology
calculation within a given bridge. While this standard specifies the calculation of paths that are reverse path
congruent (Clause 3) to support bi-directional communication, that property has no bearing on loop
mitigation. As a consequence, the dynamic filtering entries that are used for active topology enforcement
(8.6.1) and loop mitigation with SPBM (27.4.1) can be updated one at a time after ISIS-SPB has completed
a link state calculation or during the course of that calculation.
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6.9 Support of the EISS
Change 6.9 as follows:

The EISS is supported by tagging and detagging functions that in turn use the ISS (6.6, 6.7). Any given
instance of the EISS shall be supported by using one but not both of the following VLAN tag types:

a) Customer VLAN tag (C-TAG); or
b) Service VLAN tag (S-TAG);

selected as specified in 9.5.
Each Bridge Port shall support the following parameters for use by these functions:
c¢)  An Acceptable Frame Types parameter with at least one of the following values:
1) Admit Only VLAN-tagged frames;
2)  Admit Only Untagged and Priority-tagged frames;
3)  Admit All frames.
d) A PVID parameter for port-based VLAN classification;

and may support the following parameters:

e) A VID Set for port-and-protocol-based classification (6.12);

f) A VID translation table;
g2) An Egress VID translation table.

All three values for Acceptable Frame Types may be supported; if so, they shall be configurable using the
management operations defined in Clause 12, and the default shall be Admit All Frames. A frame is treated
as Untagged if the initial octets of the mac_service_data unit parameter do not contain a VLAN tag of the
type used to support the EISS (9.5), as Priority-tagged if the value contained in the VID field of the VLAN
tag is zero, and as VLAN-tagged if the value is non-zero.

NOTE 1—The VID translation tables are for use only at the edge of administrative or control protocol domains, e.g.,
Network-Network Interfaces, Shortest Path Bridging domains, or Root and Leaf interfaces to a rooted multipoint
service, as described in this standard. Control protocols that are designed for operation through ports where VID
translation is permitted (e.g., MSTP, MVRP, CFM) explicitly compensate for the translation of VID values carried
within their PDUs. Successful operation and maintenance of Bridged Local Area Networks depends on the fact that VID
values are not translated at other ports or at ports within the operational span of control protocols that do not recognize
translation.

The PVID and VID Set shall contain valid VID values (Table 9-2) and may be configured by management.
If they have not been explicitly configured, the PVID shall assume the value of the default PVID defined in
Table 9-2 and the VID Set shall be empty.

NOTE 2—The default behavior of a Bridge that supports port-and-protocol-based classification is the same as that of a
Bridge that supports only port-based classification, since all the Protocol Group Identifiers in the VID Set for each Port
assign the same VID as the PVID.
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The VID translation table and Egress VID translation table provide a mapping between “local VID” values
and “relay VID” values. The local VID is the value encoded in a VLAN tag header in the initial octets of the

mac_service_data unit parameter of an ISS service primitive (M _UNITDATA.indication or
M_UNITDATA .request). The relay VID is the value contained in the vlan_identifier parameter of an EISS
service primitive (EM_UNITDATA.indication or EM UNITDATA. request). The VID translation table ma
be supported by itself, or in combination with the Egress VID translation table. When only the VID
translation table is supported it is used for bidirectional mapping between the local VID and the relay VID in

both indication and request service primitives. This enforces a symmetric one-to-one translation (i.e., if local

VID A maps to relay VID B then relay VID B will map to local VID A). When both tables are supported the
VID translation table is used only for mapping the local VID to a relay VID in indication service primitives,
and the Egress VID translation table is used for mapping the relay VID to a local VID in request service
primitives. This allows asymmetric and many-to-one translations (e.g., for translating to and from SPVIDs
at the edge of an SPT Region). Both tables are configurable by management, and the default configuration

maps each value of the local VID to the same value for the relay VID, and vice versa. For Bridge Ports at the
boundary of an SPBV SPT Region the tables are dynamically modified by the ISIS-SPB.

6.9.1 Data indications
Change the first paragraph in 6.9.1 as follows:

On receipt of an M_UNITDATA.indication primitive from the Internal Sublayer Service, the received frame
is discarded if:

a)  The initial octets of the mac_service data unit do not contain a valid VLAN tag header (9.3) of the
type used to support the EISS (9.5), and the Acceptable Frame Types is Admit Only VLAN-tagged
frames; or,
b) The initial octets of the mac_service data unit contain a valid VLAN tag header (9.3) of the type
used to support the EISS (9.5), and
1) The VID value is FFF, reserved in Table 9-2 for future implementation use; or
2) The VID translation table is supported and the translated VID value (relay VID) is FFF
(indicating local discard): or

3) 2} The VID value is 000 (indicating priority-tagged), and the Acceptable Frame Types is Admit
Only VLAN-tagged frames; or

4) 33 The VID value is in the range 001-FFE, and the Acceptable Frame Types is Admit Only
Untagged and Priority-tagged frames.

Change the fifth paragraph in 6.9.1 as follows:

The value of the vlan_identifier parameter is as follows:

e) The value contained in the VID field, optionally translated using the VID translation table, if the
frame is VLAN-tagged;

f)  The value of the PVID for the Port, if the-frame-is-untageed-orPriority-tagged-and-port-and-protocol
VLAN classification is not implemented:supported and the frame is untagged, Priority-tagged, or
the VID translation table is supported and the translated VID value (relay VID) is zero;

g) As determined by port-and-protocol-based VLAN classification (6.12) if that capability is
implemented and the frame is untagged or Priority-tagged-_or the VID translation table is supported
and the translated VID value (relay VID) is zero.
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6.9.2 Data requests
Change the first and third paragraphs of 6.9.2 as follows:
On invocation of an EM_UNITDATA .request primitive by a user of the E-ISS, the frame is discarded if the

Egress VID translation table is supported and the translated VID value (local VID) is FFF (reserved in Table
9-2). Otherwise, an M-UNITDATA .request primitive is invoked, with parameter values as follows:

The destination_address, source_address, drop_eligible, and priority parameters carry values equal to
the corresponding parameters in the received data request.

Unless the Bridge Port is a member of the untagged set (8.8.2) for the VID identified by the vlan_identifier
parameter, then a tag header, formatted as necessary for the destination MAC type, is inserted as the initial
octets of the mac_service data unit parameter. The values of the vlan_identifier, (optionally translated
using the VID translation table or Egress VID translation table), priority, and drop_eligible parameters are
used to determine the contents of the tag header, in accordance with Clause 9.
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7. Principles of network operation

Change the introductory text of Clause 7 as follows:

IEEE

Std 802.1Qag-2012

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

defines the context necessary for:

a)  The operation of individual VLAN-aware Bridges (Clause 8);
b) Their participation in the Spanning Tree (Clause 8 of IEEE Std 802.1D, 1998 Edition), Rapid
Spanning Tree (Clause 13), or Multiple Spanning Tree Protocol (Clause 13), and Shortest Path

Bridging protocols (SPB) (Clause 27);

¢) 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 (which includes references to SPB):

Relay

(Ingress, Forwarding, and Egress)

Source address learning——————

I I
. . |
| Station location |

MVRP, SPB

MMRP,SPB——————f ) !
[

Management controls——p|

VLAN Topology

STP, RSTP, MSTP, or SPB—p|

Active Topology

Management controls
(enable, disable port)—»

Physical Network Topology

Figure 7-1—VLAN Bridging overview

7.2 Use of VLANSs

Change the following list item in 7.2 as follows:

d) Identify the-configuration parameters that partition errestrict-aceessfrom-one-part-ef-the-a physical

network.
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Insert the following subclause, 7.3, after 7.2, and renumber the subsequent subclauses in Clause 7
accordingly:

7.3 Active topology

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)—that support that
calculation provide rapid recovery from network component failure (6.5.1) by using alternate physical
connectivity, without requiring management intervention.

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 Common Spanning Tree (CST). An
MST or SPT Region (13.8, 27.4.1) comprises the transitive closure of bridges that use MSTP or SPB and
that agree on the allocation of frames with a given VLAN Identifier (VID) to a given subtree within the
region. That subtree can be a Multiple Spanning Tree Instance (MSTI), a Shortest Path Tree (SPT), or the
Internal Spanning Tree (IST) that is the logical continuation of the CST through the region. Interoperability
between MST and SPT Bridges and Single Spanning Tree (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 connected
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 region 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.

Change the former 7.3 as follows:

7.4 #3-VLAN topology

Typically each of the VIDs for frames assigned to the CST, and to the IST or an MSTI within an MST

Region, supports a different VLAN, and each VLAN is supported by only one VID and only one subtree
within the region. However, frames for VLANs supported by shortest path bridging are assigned to the SPT
rooted at the bridge where they enter an SPT Region, and SPBV requires that each source bridge for a given
VLAN uses a unique SPVID. To provide interoperability with other regions and end systems that support a
VLAN with a single VID, the VIDs for SPBV_VLANSs are translated at the SPT Region boundary (6.9,
27.12). SPBM uses a single VID for all the shortest path trees for a given VLAN.
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NOTE 1—Support of a network comprising a single SPT Region with directly attached VLAN-unaware or priority

tagging end stations does not require VID translation. This includes, for example, a PBN or PBBN where the edge of the
network corresponds with the boundary of the SPT Region.

Within a given region, the SPTs that support any given shortest path VLAN provide full and symmetric
connectivity (6.3). To allow frames in different VL ANSs to make use of equal cost shortest paths, multiple
SPT sets can be used, each providing full symmetric connectivity between all bridges in the region.

Each VLAN may occupy the full extent of the active topology of its associated spanning tree(s) or a

continuously connected subset of that active topology. The connected subset must be continuously
connected otherwise the VLAN is split. The maximum extent of the connected subset may be bounded by
management by explicitly excluding certain Bridge Ports from a VLAN’s connectivity.

At any time the current extent of a VLAN can be further reduced from the maximum to include only those
LANSs that provide communication between attached devices, by the use of protocol that allows end stations
to request and release services that use the VLAN. Such a protocol is specified in Clause 11. The dynamic
determination of VLAN extent provides flexibility and bandwidth conservation, at the cost of network
management complexity.

NOTE +2—Dynamic determination of VLAN extent is generally preferable to static configuration for bandwidth
conservation, as the latter is error prone and can defeat potential alternate connectivity-requiring active management
intervention to recover from network component failure.

NOTE 23—To accommodate end stations that do not participate in the MVRP protocol specified in Clause 11,
management controls associated with each Bridge Port allow the Port to identify the attached LAN as connecting end
stations that require services using specified VLANS.

NOTE 4—Where a given VLAN is supported by multiple VIDs, as for shortest path bridging, management controls
identify the VLAN by a Base VID (that used when frames are allocated to the CST). Use of this single VID reduces the

configuration burden, particularly when bridges are added to the SPT Region and further SPVIDs are allocated.

Change the former 7.4 as shown:

7.5 +#4-Locating end stations

Functioning as a distributed system, Bridges-bridges within the current extent of a VLAN can, through
explicit and or implicit cooperation, locate those LANs where an attached end station or end stations are
intended to receive frames addressed to a specified individual address or group address. Bridges can thus
reduce traffic by confining frames to the LANs where their transmission is necessary.

NOTE 1—IndividuallyBridges bridges do not determine the precise location of end stations but merely determine
which of their Bridge Ports need to forward frames toward the destination(s). For the system of Bridges this is sufficient
to restrict frames to the paths necessary to reach the destination LANS.

The multiple MAC registration protocol (MMRP), specified in Clause 10, allows end stations to advertise
their presence and their desire to join (or leave) a multicast group, or to register an individual MAC address,
in the context of a VLAN. The protocol communicates this information to other Bridges-bridges using the
VLAN and its active topology.

NOTE 2—To accommodate end stations that do not participate in MMRP, management controls associated with each
Bridge Port allow the Port to identify the attached LAN EANs-as connecting end stations that are intended to receive
specified group addresses. The continuous operation of MMRP and the propagation of location information through
Bridges-bridges using the current active topology for the VLAN support multicast traffic reduction, while ensuring rapid
restoration of multicast connectivity without management intervention if alternate connectivity is selected following
network component failure.
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Each end station implicitly advertises its attachment to an individual LAN and its individual MAC address
whenever it transmits a frame. Bridges learn from the source address as they forward the frame along the
active topology to its destination or destinations — or throughout the Bridged Local Area Network or VLAN
if the location of the destination or destinations is unknown. The learned information is stored in the
Filtering Database (8.8) and used to filter frames on the basis of their destination addresses.

Address information learned from a frame with a given VID can be used to filter frames with other VIDs.
For example, information learned from a frame with any of the VIDs that support shortest path bridging for
a given VLAN (i.e., VIDs associated with the same Base VID) is used to filter frames with any of the VIDs
for that VL AN. In some network configurations, it is also necessary to use address information learned in
any one of a set of VILANS to filter frames with VIDs that identify any VLLAN in the set (Shared VLAN
Learning, Clause 3). In other configurations it is necessary or desirable not to share learned information
between certain VLANSs (Independent VLAN Learning, Clause 3) while in some cases it is immaterial
whether address information is shared between VLANS or not. Annex F discusses the network configuration

requirements, and some of the related interoperability issues.
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Clause 15 and Clause 16 describe how the mapping of Customer VLANs (C-VLANS) into Service VLANs
(S-VLAN:S) is accomplished within Provider Bridged Networks and Provider Backbone Bridged Networks.
These networks provide additional mapping facilities to support hierarchies of VLANSs allowing a provider a
separate filtering database from customers. The conformance definitions of 5.3 have been extended to
support S-VLANSs. Clause 25 and Clause 26 describe how the mapping of S-VLANSs into backbone service
instances is accomplished within Provider Backbone Bridged Networks.

Change the former 7.5 as shown:

7.6 #5-Ingress, forwarding, and egress rules
The relay function provided by each Bridge controls:

a) Classification of each received frame as belonging to one and only one VLAN, and discard or
acceptance of the frame for further processing on the basis of that classification and the received
frame format, which can be one of three possible types:

1) Untagged, and not explicitly identifying the frame as being associated with a particular VID;

2) Priority-tagged, i.e., including a tag header conveying explicit priority information but not
identifying the frames as being associated with a specific VID;

3) VLAN-tagged, i.e., explicitly associating the frames with a particular VID.

This aspect of relay implements the ingress rules.

b) Implementation of the decisions governing where each frame is to be forwarded as determined by
the current extent of the VLAN topology (7.4), station location information (7.5), and the additional
management controls specified in Clause 8. This aspect of relay implements the forwarding rules.

¢) Queueing of frames for transmission through the selected Bridge Ports, management of the queued
frames, selection of frames for transmission, and determination of the appropriate frame format
type, VLAN-tagged or untagged. This aspect of relay implements the egress rules.

The structuring of the relay functionality into the implementation of ingress, forwarding, and egress rules
constitutes a generic approach to the provision of VLAN functionality. All VLAN-aware Bridges can
correctly forward received frames that are already VLAN-tagged. These are classified as belonging to the
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VLAN identified by the VID in the tag header. All VLAN-aware Bridges can also classify untagged and
priority-tagged frames received on any given port as belonging to a specified VLAN. In addition to this
default Port-based ingress classification, this standard specifies an optional Port-and-Protocol-based
classification.

The classification of untagged and priority-tagged frames, and the addition or removal of tag headers, is
performed in support of the EISS (6.9).

Frames that carry control information to determine the active topology and current extent of each VLAN,
i.e., spanning tree or SPB and MVRP PDUs, and frames from other link constrained protocols, such as
EAPOL and LLDP, are not forwarded. Permanently configured static entries in the filtering database (8.2,
8.3, and 8.12) ensure that such frames are discarded by the Forwarding Process (8.6).

NOTE—MRPDUs destined for any MRP application are forwarded or filtered depending on whether the application
concerned is supported by the bridge, as specified in 8.12.

The forwarding rules specified for VLAN-tagged frames facilitate the interoperation of bridges conformant
to this standard with end stations that directly support attachment of MAC service users to VLANs by
transmitting VLAN-tagged frames, and with Bridges that are capable of additional proprietary ingress
classification methods.

Frames transmitted on a given LAN by a VLAN-aware Bridge for a given VLAN shall be either:
d)  All untagged; or

e) All VLAN tagged with the same VID:; or
f)  All VLAN tagged, each with an SPVID allocated to the Base VID for that VLAN.
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8. Principles of bridge operation

Change the introductory text of Clause 8 as indicated:

This clause

a)  Explains the principal elements of the operation of VLAN-aware Bridgebridges, and the operation
of VLAN-aware bridge components within systems, and lists the supporting functions.

b) Establishes a Bridge-bridge architecture that governs the provision of these functions.

¢) Provides a model of Bridge-bridge operation in terms of processes and entities that support the
functions.

d) Details the addressing requirements in a Bridgedeeal-AreaNetworkbridged network.
e) Specifies the addressing of Entities-entities in a Bridgebridge.

NOTE—The provisions of this clause subsume the provisions of Clause 7 of IEEE Std 802.1D-2004.

8.1 Bridge operation

8.1.1 Relay

Change the first paragraph in 8.1.1 as follows:

A MAC Bridge or VLAN-aware Bridge relays individual MAC user data frames between the separate

MAC:s of the bridged individual LANs connected to its Ports. The functions that support relaying of frames
and maintain the Quality of Service are

a)  Frame reception (8.5).

b) Discard on received frame in error (6.5.2).

c¢) Discard of frames that do not carry user data (6.7).

d)  Priority and drop eligibility decoding from a VLAN TAG, if present, and regeneration of priority, if
required (6.9).

e) Classifieationof-eachreecetvedframeto—apartienlar VEAN Assignment of a VLAN Identifier to
each received frame (6.9).

f)  Assure that each frame is confined to an active topology (8.6.1).g)Frame-discard-to-suppressloeps

g) H-Frame discard to support management control over the active topology of each VLAN (6.9, 8.6.2).

h)  Frame discard following the application of filtering information (8.6.3).

i)  Metering of frames, potentially marking as drop eligible or discarding frames exceeding bandwidth
limits (8.6.5).

j)  Forwarding of received frames to other Bridge Ports (8.6.4).

k)  Selection of traffic class and queuing of frames by traffic class (8.6.6).

1)  Frame discard to ensure that a maximum bridge transit delay is not exceeded (6.5.6, 8.6.7).

m) Preferential discard of drop eligible frames to preserve QoS for other frames (8.6.7).

n)  Selection of queued frames for transmission (8.6.8).

0) Mapping of service data units and Frame Check Sequence recalculation, if required (6.5.7).

p) Frame discard on transmittable service data unit size exceeded (6.5.8).

q) Selection of outbound access priority (6.5.9).

r)  Frame transmission (8.5).
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8.1.2 Filtering and relaying information

Change the following list item in 8.1.2 as follows:

a) Duplicate frame prevention: to maintain a loop-free active topology for each-VEANevery frame;
8.1.3 Duplicate frame prevention
Change 8.1.3 as follows:

A Bridge filters frames, i.e., does not relay frames received by a Bridge Port to other Ports on that Bridge, in
order to prevent the duplication of frames (6.5.4). The functions that support the use and maintenance of
information for this purpose are

a)  Configuration and calculation of one or more spanning tree active topologies.

b) In MST Bridges, explicit configuration to assign ef-the—relationship-between-VIDs and-spanning
trees-to MSTIs (8.9).

c¢) In SPT Bridges: explicit or default selection of shortest path, CIST, or MSTI support for specified
VLANS; and automatic assignment of VIDs to SPTs for shortest path VLLANS.

8.2 Bridge architecture

Change the third and fourth paragraphs and their accompanying notes in 8.2 as shown:

Each Bridge Port also functions as an end station and shall provide previding-ene-or-mere-instances-of-the
MAC Service_to an LLC Entity that operates LLC Type 1 procedures to support protocol identification,

multiplexing, and demultiplexing, for PDU transmission and reception by the Spanning Tree Protocol Entity
and other higher layer entities. Other types of LLC procedures can also be supported for use by other
protocols. The Bridge Port provides additional MAC service access points if those are explicitly required by
the specifications of the attached higher layer entities. Each instance of the MAC Service is provided to a
distinct LLC Entity that supports protocol identification, multiplexing, and demultiplexing, for PDU
transmission and reception by one or more higher layer entities.

NOTE 2—For simplicity of specification, this standard refers to a single LLC Entity that can provide both the
procedures specified by ISO/IEC 8802.2 and Ethernet Type protocol discrimination in the cases where the media access
method for the attached LAN supports the latter.

8.3 Model of operation

Change the following list item in 8.3 as follows:

d) The Forwarding Process (8.6), that:
1) Enforces a-loop-free active topologyies for all frames fer-aH-VAEANs(8.1.3, 8.4, 8.6.1);
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Change paragraphs 7 to 9 and the accompanying note in 8.3 as follows (note that Figure 8-6 and
Figure 8-7 remain unchanged):

Figure 8-6 illustrates the operation of the Multiple Registration Protocol (MRP) Entity (8.11).

Higher Layer Entities that require only one point of attachment for the Bridge-bridge as a whole may attach
to an LLC Entity that uses an instance of the MAC Service provided by a Management Port. A Management
Port does not use an instance of the ISS to attach to a network but uses the Bridge Port Transmit and Receive
Process and the MAC Relay Entity to provide connectivity to other Bridge Ports and the attached LANs.

NOTE—Management port functionality may also be provided by an end station connected to an IEEE 802 LAN that is
wholly contained within the system that mcorporates the Bridgebridge. The absence of external connectivity to the LAN

ensures-means that the management port is always forwardingaeeess-to-the-management-port-through-the-bridge’srelay
funetionality-can-be-assured-at-all-times.

Figure 8-7 illustrates the reception and transmission by an Entity-entity attached to a Management Port.

8.4 Active topologies, learning, and forwarding

Change 8.4 as follows:

An active topology is the connectivity provided, for frames with a specified set of VID, destination address,
and source address values, by interconnecting the LANs and bridges in a bridged network with forwarding
Bridge Ports.

The distributed spanning tree algorithms and protocols, i.e., the Rapid Spanning Tree Protocol (RSTP,
Clause 13), and—the Multiple Spanning Tree Protocol (MSTP, Clause 13), and ISIS-SPB (Clause 27)
construct one or more active topologies, each simply and fully connected for frames being associated with
any given VIDVLAN and transmitted from any end station to any other. The forwarding and learning
performed by each Bridge Port for each spanning tree is dynamically managed by RSTP, e=-MSTP, or ISIS-
SPB to prevent temporary loops and reduce excessive traffic in the network while minimizing denial of
service following any change in the physical topology of the network.

Provider Backbone Bridge Traffic Engineering enables construction of active topologies by the external
agent that is responsible for setting up Ethernet Switched Paths (ESPs).

Any port that is not enabled, i.e., has MAC Operational (6.6.2) False or has been excluded from the active
topology by management setting of the Administrative Bridge Port State to Disabled, has both forwarding
and learning disabled for all spanning trees and ESPs.

If the Bridge Port is enabled, PBB-TE disables learning and enables forwarding for all frames allocated to
each ESP-VID. An external agent manages the Filtering Database to control the forwarding of frames with
particular values of ESP-VID and destination MAC address.

The term Port State summarizes per tree combinations of forwarding and learning, and any additional per
tree variables used by a given spanning tree protocol to enforce the active topologies it has calculated, and is
used by RSTP and MSTP as follows. Any port that has learning and forwarding disabled is assigned the Port
State Discarding. A Port that has learning enabled but forwarding disabled has the Port State Learning, and a
Port that both learns and forwards frames has the Port State Forwarding. However the RSTP and MSTP
state machines (Clause 13) do not control the Port State directly but use independent forwarding and
learning variables for each tree.

ISIS-SPB controls both forwarding and learning variables for each SPT and Bridge Port directly when used

to support Shortest Path Bridging VID (SPBV, Clause 27) just like RSTP and MSTP. ISIS-SPB disables
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learning and sets forwarding to true when supporting Shortest Path Bridging MAC (SPBM., Clause 27).

RSTP constructs a single spanning tree, the Common Spanning Tree (CST), and maintains a single Port
State for each Bridge Port. SST Bridges allocate all frames to that single spanning tree irrespective of their
VLAN classification or source and destination MAC addresses.

MSTP constructs multiple spanning trees, the Common and Internal Spanning Tree (CIST) and additional
Multiple Spanning Tree Instances (MSTIs), and maintains a Port State for each spanning tree for each
Bridge Port. An MST Bridge allocates all frames classified as belonging to a given VLAN to the CIST or to
one of the MSTIs using the MST Configuration Table. An MSTID of 0 identifies the CIST. A reserved
MSTID value (TE-MSTID) is used to identify VIDs for use by PBB-TE with ESPs. Further MSTID values
are used to identify the use of SPBV or SPBM. A single VID is used to identify frames assigned to any given
VLAN that is supported by the CIST or an MSTI. That VID is used by the Forwarding Process (8.6) to
identify the spanning tree for the relayed frame, and thus identifies the applicable Port State.

ISIS-SPB constructs symmetric (Clause 3) shortest path trees (SPTs) rooted at each bridge within an SPT
Region, and maintains independent forwarding and learning variables for each SPT for each Bridge Port.

Each frame classified as belonging to a VLAN supported by SPBV, is allocated to an SPT rooted at the
bridge that first relays the frame into the Region. If a C-VLAN, S-VLAN or B-VLAN is supported by SPBV

(Clause 27) the frame is assigned a Shortest Path VL AN Identifier (SPVID) that is used by the Forwarding
Process (8.6) to identify both the VLAN and the SPT, and thus identifies the applicable learning and
forwarding values.

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 amongst those in that set) by the source address of the frame (B-SA) which identifies the SPT root.
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 enforcement check

(8.6.1). If a B-VLAN is supported by SPBM, learning is disabled for all frames for that B-VID.

Figure 8-5 illustrates the operation of the Spanning Tree Protocol Entity, which operates the Spanning Tree
algorithm and its related protocols, and its modification of Port state information as part of determining the
active topology of the network.

Figure 8-3 illustrates the Forwarding Process’s use of the Port State: first, for a Port receiving a frame, to
determine whether the received frame is to be relayed through any other Ports; and second, for another Port
in order to determine whether the relayed frame is to be forwarded through that particular Port.

Figure 8-4 illustrates the use of the Port state information for a Port receiving a frame, in order to determine
whether the station location information is to be incorporated in the Filtering Database.
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8.6 The Forwarding Process

Replace Figure 8-11 with the following figure (which connects Active topology enforcement to the Filter-

ing Database):
———————- 1 lr _____ R gc;pt_io; Eo_rt _____ J
| Recepton Port | T T T T T T T ¢ ________
| State | [-———==--
______—_________-i Active topology enforcement (8.6.1) ><<—I |
|
| I_r v : :
I ! ( Ingress (8.6.2 )4 [
| | gress (8.6.2) <+ I
| I v ' |
| l ( Frame filtering (8.6.3) )<<—| Filtering |
I ' | Database |
| Transmission | v [
| Port State : C Egress (8.6.4) )44—' !
| ! v : |
! | C Flow metering (8.6.5) ) | :
I I v _______ i
|
: > Queuing frames (8.6.6) )
( Queue management (8.6.7) ) aa <4< C Queue management (8.6.7) )
v v
( Transmission selection (8.6.8)
[~ Transmission Port |

Figure 8-11—Forwarding Process functions

8.6.1 Active topology enforcement
Change 8.6.1 as follows:

To prevent data loops and unwanted learning of source MAC addresses, the Forwarding Process determines
the values (TRUE, or FALSE) of the learning and forwarding controls (8.4) appropriate to each received
frame and Bridge Port. If learning is true for the reception Port and ingress filtering (8.6.2) would not cause
the received frame to be discarded, the source address and VID are submitted to the Learning Process. If
forwarding is true for the reception Port, each Bridge Port, other than the reception Port, with forwarding
true is identified as a potential transmission Port.

An SST Bridge supports a single active topology, the Common Spanning Tree (CST). For each Bridge Port,
RSTP determines a single value for forwarding and a single value for learning (8.4) for all frames.

Bridges with MST, e+~PBB-TE, or SPB capabilities use the VID of the received frame to determine
forwarding and learning for that frame for each Bridge Port that is enabled. i.e., has MAC Operational True
and an Administrative Bridge Port State of Enabled, as follows:

If the bridge supports PBB-TE, and the VID is an ESP-VID, forwarding is true and learning is false. Control
over the active topology of each ESP is provided by configuration of static filtering entries in the Filtering
Database (8.8.1, 25.10.1).
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If the bridge uses MSTP to configure the CIST, and the VID identifies a VLAN assigned to the CIST,
forwarding and learning are as determined by MSTP (Clause 13) for the CIST.

If the bridge uses MSTP to configure MSTIs, and the VID identifies a VLAN assigned to an MSTI
calculated by MSTP, forwarding and learning are as determined by MSTP for that MSTL.

If the bridge uses ISIS-SPB to configure the CIST, and the VID identifies a VLAN assigned to the CIST,
forwarding and learning take the value of forwarding determined by ISIS-SPB (Clause 28) for the CIST.

If the bridge uses ISIS-SPB, and the VID is used by SPBV as an SPVID, both forwarding and learning take
the value of forwarding determined by ISIS-SPB for the SPT identified by that SPVID.

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 for that Port; and

— forwarding is True for all other Bridge Ports.

NOTE 1—Effective control over the egress component of an SPT for VLANs supported by SPBM is provided by ISIS-
SPB configuration of (a) a Dynamic Filtering Entry for the VLAN’s VID and Root MAC Address (for unicast frames):;
and (b) MAC Address Registration Entries for the VID and SPT specific Group MAC Addresses (for multicast frames):;
and (c¢) a MAC Address Registration Entry for the VID to filter “All Unregistered Group Addresses” at all Ports.

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

VIDs allocated by the MST Configuration Table (8.9.1) of value: AH—1Ds—aloeated—by—theMST
on 11 I othe N\ D (0 1 ed-to—the 9 JPs-allecated—to-the »

=4 5 > O GO

CIST-MSTID (0x000) are CIST VIDs.

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

SPBV-MSTID (0xFFD) are Base VIDs supported by SPBV.

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

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

All VIDs allocated to other values of MSTID are assigned to the MSTI identified by that MSTID.

NOTE 2—While MST Configuration Table is capable of detailing the configuration of each SPVID it captures the
allocation of Base VIDs only. Individual allocation of SPVIDs are captured in the ISIS-SPB database, the SPB ECT

Static Entry (12.25.4) and in the port VID translation tables. By specifying only the type of VID and its allocation to
SPB, backwards compatibility with STP, RSTP and MSTP is maintained.

8.7 The Learning Process

Change the first paragraph of 8.7 as follows:

The Learning Process receives the source MAC Addresses and VIDs of received frames from the
Forwarding Process, subject to active topology enforcement (8.6.1) and the application of ingress filtering
(8.6.2). The Learning Process is not invoked (see 8.6.1) for frames whose VID is an ESP-VID or identifies a

VLAN supported by SPBM.
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Insert the following subclause, 8.7.3 (including Table 8-6), after 8.7.2, and renumber the subsequent
tables in Clause 8 accordingly:

8.7.3 Ageing of Dynamic Filtering Entries

Dynamic Filtering Entries shall be automatically removed after a specified time, the Ageing Time, has
elapsed since the entry was created or last updated by the Learning Process.

The ageing out of Dynamic Filtering Entries ensures that end stations that have been moved to a different
part of the network will not be permanently prevented from receiving frames. It also takes account of
changes in the active topology of the network that can cause end stations to appear to move from the point of
view of the bridge; i.e., the path to those end stations subsequently lies through a different Bridge Port.

The Ageing Time may be set by management (Clause 12). A range of applicable values and a recommended
default is specified in Table 8-6; this is suggested to remove the need for explicit configuration in most
cases. If the value of Ageing Time can be set by management, the Bridge shall have the capability to use
values in the range specified, with a granularity of 1 s.

Table 8-6—Ageing time parameter value

Parameter Recommended Range
default value g

Ageing time 300.0 s 10.0-1 000 000.0 s

NOTE—The granularity is specified in order to establish a common basis for the granularity expressed in the
management operations defined in Clause 12, not to constrain the granularity of the actual timer supported by a
conformant implementation. If the implementation supports a granularity other than 1 s, then it is possible that the value
read back by management following a Set operation will not match the actual value expressed in the Set.

The Spanning Tree Algorithm and Protocol specified in Clause 8 of IEEE Std 802.1D, 1998 Edition,
includes a procedure for notifying all Bridges in the network of topology change. It specifies a short value
for the Ageing Timer, to be enforced for a period after any topology change (8.3.5 of IEEE Std 802.1D,
1998 Edition). While the topology is not changing, this procedure allows normal ageing to accommodate
extended periods during which addressed end stations do not generate frames themselves, perhaps through
being powered down, without sacrificing the ability of the network to continue to provide service after
automatic configuration.

8.8 The Filtering Database

Change the first paragraph of 8.8 as follows:

The Filtering Database supports queries by the Forwarding Process to determine whether received frames,
with given values of destination MAC Address and VID, are to be forwarded through a given potential
transmission Port (8.6.1, 8.6.3, 8.6.4). It can also be used, by SPBM (8.6.1), to determine whether received
frames with given values of source B-MAC Address and B-VID, are to be forwarded from a given reception
Port. The Filtering Database contains filtering information in the form of filtering entries that are either

a)  Static, and explicitly configured by management action; or
b) Dynamic, and automatically entered into the Filtering Database by the normal operation of the
bridge and the protocols it supports.
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In 8.8, change the following list items (including the insertion of Note 1) as shown, and renumber the
subsequent notes in 8.8 accordingly:

h) Each Dynamic Filtering Entry specifies the Port through which a frame with a given individual
MAC Address and VID has been or can be received. Dynamic Filtering Entries can be created and
updated by the Learning Process (8.7)_and by ISIS-SPB. Entries that are updated by the Learning
Process are subject to ageing and removal by the Filtering Database.

NOTE 1-—ISIS-SPB has to create the Dynamic Filtering Entries for VLANSs supported by SPBM, since learning is not

used. Initial creation of these entries does no harm for VLANs supported by SPBV (when learning is used) as it can
reduce flooding of frames to unknown destinations.

i)  MAC Address Registration Entries support the registration of MAC Addresses. They are created,
updated, and removed by MMRP in support of Extended Filtering Services (8.8.4, and Clausel0)
and by ISIS-SPB. If the Restricted MAC_Address_Registration management control (10.12.2.3) is
TRUE, then the creation of a MAC Address Registration Entry by MMRP is not permitted unless a
Static Filtering Entry exists that permits dynamic registration for the Group concerned.

j)  Dynamic VLAN Registration Entries are used to specify the Ports on which VLAN membership has
been dynamically registered. They are created, updated, and removed by MVRP, and-MIRP, and
ISIS-SPB, in support of automatic VLAN membership configuration (Clause 11 and Clause 39);.
The MVRP controlled Dynamic VLAN Registration Entries are subject to the state of the
Restricted VLAN_ Registration management control (11.2.3.2.3). If the value of this control is
TRUE, then the creation of a Dynamic VLAN Registration Entry by MVRP is not permitted unless
a Static VLAN Registration Entry exists that permits dynamic registration for the VID concerned.

In 8.8, change paragraph 15, and insert a new paragraph after paragraph 15 as follows:

The Filtering Database shall support the creation, updating, and removal of Dynamic Filtering Entries by the
Learning Process (8.7). In Bridges that support Extended Filtering Services, the Filtering Database shall
support the creation, updating, and removal of MAC Address Registration Entries by MMRP (Clause 10). In

bridges that support SPBM, Dynamic Filtering Entries are populated by ISIS-SPB (Clause 28). In bridges

that support SPBV the Dynamic Filtering Entries are created and updated by the Learning Process (8.7) and
the use of ISIS-SPB for this operation is optional (28.12.9).

Shortest Path Bridging (SPB), (27.10) allocates SPVIDs dynamically to support shortest path bridging of
frames assigned to one or more VLANS, each identified by a Base VID (Clause 3). A Static Filtering Entry
should not be created for an SPVID, irrespective of whether that SPVID is currently used or not, and
SPVIDs should not be used in registration protocols that create MAC Address Registration Entries or

Dynamic VLAN Registration Entries. In an SPT Bridge, configuration or registration of a filtering database

entry with the Base VID of a VLAN supported by SPBV shall cause the bridge to filter frames as if that
entry was also present for every one of the SPVIDs for that Base VID.

Change the following note in 8.8 as shown:

NOTE 23—The ability to create VLAN-dependent Filtering Database entries allows a Bridge to support —Mmultiple
end stations with the same individual MAC Address residing on different VL ANSs. It also supports :—FEend stations with
multiple interfaces, each using the same individual MAC Address, as long as not more than one end station or interface
that uses a given MAC Address resides in a given VLAN.

8.8.1 Static Filtering Entries

Change the following list item in 8.8.1 as follows:

a) A MAC Address specification, comprising
3) All Individual Addresses, for which no more specific Statie-Filtering Entry exists; or
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Change the second paragraph of 8.8.1 as follows:

All Bridges shall have the capability to support the first two values for the MAC Address specification, both
values of the VLAN identifier specification, and all three values for each control element for all Static
Filtering Entries [i.e., shall have the capability to support item al), item a2), item bl), item b2), item cl),
item c2), and item c3)]. All Bridges supporting PBB-TE or SPT Bridges shall, in addition, support items a3)
and a4) for ESP-VIDs (8.9) or VIDs identifying VL ANs supported by SPBM respectively and shall always
have in their filtering databases Static Filtering Entries specifying items a3) and a4), and a Port Map
specifying filtering for each outbound port, for every ESP-VID_or SPBM VID respectively.

8.8.2 Static VLAN Registration Entries

Insert the following note at the end of 8.8.2:

NOTE 3—For VLANSs supported by SPBV the Filtering specified by a static VLAN registration entry for the Base VID
is applied for all SPVIDs associated with that Base VID.

8.8.3 Dynamic Filtering Entries
Change 8.8.3 as follows:
A Dynamic Filtering Entry specifies
a)  Anindividual MAC Address;
b) The FID, an identifier assigned by the MAC Bridge (8.8.8) to identify a set of VIDs for which no

more than one Dynamic Filtering Entry can exist for any individual MAC Address;

NOTE 1—An FID identifies a set of VIDs among which Shared VLAN Learning (Clause 3) takes place. Any pair of
FIDs identifies two sets of VIDs between which Independent VLAN Learning (Clause 3) takes place. The allocation of
FIDs by a Bridge is described in 8.8.8.

¢) A Port Map specifying forwarding for the destination MAC Address and FID to a single Port.

NOTE 2—This is equivalent to specifying a single port number; hence, this specification is directly equivalent to the
specification of dynamic entries in IEEE Std 802.1D, 1993 Edition [B9].

The Port Map may contain a connection_identifier (8.8.12) for each outbound Port.

Dynamic Filtering Entries are-can be created, and-updated, and removed by the Learning Process (8.7). They
shall be automatically removed after a spemﬁed time, the Agemg Time 18 7. 3[ has elapsed since the entry
was created or last updated ~ : : ; ]

Dynamic Filtering Entries can also be created and updated by SPB (Clause 27). ISIS-SPB (Clause 28)

refreshes these entries, so they are not aged out by the normal operation of the Learning Process. These
entries are used by SPBM (Clause 27) to support both unicast loop mitigation (6.5.4.2) and multicast loop

prevention (6.5.4.1) for active topology enforcement (8.6.1), as well as to locate end stations. These entries
are updated by the normal Learning Process for SPBV, but could also be controlled by ISIS-SPB. This
allows entries for the higher layer entities in a bridge (see Figure 8-11) to be populated rapidly after any

topology change.
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No more than one Dynamic Filtering Entry shall be created in the Filtering Database for a given
combination of MAC Address and FID. Dynamic Filtering Entries cannot be created or updated by
management.

NOTE 3—Dynamic Filtering Entries may be read by management (Clause 12). The FID is represented in the
management Read operation by any one of the VIDs that it represents. For a given VID, the set of VIDs that share the
same FID may also be determined by management.

8.8.4 MAC Address Registration Entries

Change the second and third paragraphs in 8.8.4 as follows:

MAC Address Registration Entries are created, modified, and deleted by the operation of MMRP
(Clause 10)_or by ISIS-SPB. No more than one MAC Address Registration Entry shall be created in the
Filtering Database for a given combination of MAC Address specification and VID.

NOTE—TIt is possible to have a Static Filtering Entry that has values of Forward or Filter on some or all Ports that mask
the dynamic values held in a corresponding MAC Address Registration Entry. The values in the MAC Address
Registration Entry will continue to be updated by MMRP; hence, subsequent modification of that entry to allow the use
of dynamic filtering information on one or more Ports immediately activates the true MMRP registration state that was
hitherto masked by the static information.

The creation of MAC Address Registration Entries by MMRP is subject to the
Restricted MAC_Address_Registration management control (10.12.2.3). If the value of this control is
TRUE, a dynamic entry for a given MAC address may only be created if a Static Filtering Entry already
exists for that MAC address, in which the Registrar Administrative Control value is Normal Registration.
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8.8.8 Allocation of VIDs to FIDs

Change 8.8.8 and 8.8.8.1 as follows:
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The allocation of VIDs to FIDs within a VLAN-aware Bridge determines how learned individual MAC
Address information is used in forwarding and filtering decisions. If two VIDs are allocated to the same FID
learned information is shared, i.e., an individual MAC address learned following receipt of a frame affects
the forwarding or filtering of a subsequent frame with the same address as its destination address if either of
the two VIDs have been assigned to each of the two frames. If two VIDs are allocated to different FIDs
learned information is independent, i.e., an individual MAC address for frames that have one of the VIDs
assigned does not affect forwarding or filtering of frames with the other VID. Independent VLAN Learning
can allow two separate stations to use the same MAC address, provided they use different VLANSs, and also
allows frames transmitted by a single station to be assigned to independent active topologies. Shared VLAN
Learning allows support of a single VLAN by multiple VIDs, enabling further control over the filtering of
frames for that VL AN, and allowing shortest path bridging to support the VLAN with a set of symmetric

trees while still using learning. Further considerations for the use of Independent and or Shared VLAN
Learning are described in Annex F (informative).

A VLAN-aware Bridge shall support either Shared or Independent VLAN Learning, and may support both.
If Independent VLAN Learning is not supported the bridge shall support a single FID. If Independent
VLAN Learning is supported, the number of FIDs shall be the same as the maximum number of VLANs
supported by the implementation. For the purposes of the management operations, FIDs are numbered from
1 through N, where N is the maximum number of FIDs supported by the implementation. A bridge that
supports both Shared and Independent VLAN Learning shall be capable of allocating any VID to any FID,
through configuration of the VID to FID allocation table. Following any set of management operations

designed to change the allocation of VIDs to FIDs, whether initiated by an administrative request or as a
consequence of other aspects of the bridge’s operation, the value of any FID that is in use should be the same

as that of one of the VIDs allocated to that FID. One exception to this rule is the allocation of SPVIDs to
FIDs for SPBV (Clause 27). SPVIDs that are allocated are associated with a Base VID’s FID. The learning
behavior of SPVIDs assigned to a FID is determined by the learning behavior of the associated Base VID’s

FID (27.11)

VID to FID allocatlon table %h&t—may be read and modlﬁed by means of the management operatlons deﬁned
in Clause 12. For each VID supported by the implementation, the allocation table indicates one of the
following:

a)  The VID is currently not allocated to any FID; or
b) A fixed allocation has been defined (via management), allocating this VID to a specific FID; or

¢) A dynamic allocation has been defined-fas—a—result-of-apphyingthe VEAN-Learning-Censtraints),
allocating this VID to a specific FID.

An SPT Bridge can dynamically allocate VIDs, that have been reserved for use as SPVIDs, to FIDs.

An MST Bridge shall support Independent VL AN Learning and may support Shared VLAN Learning. An
MST Bridge shall be capable of allocating any FID to any MSTID through configuration of the FID to
MSTID Allocation Table (12.12.2). An SPT Bridge supports both Independent and Shared VL AN Learning.

Delete 8.8.8.2 (VLAN Learning Constraints) and 8.8.8.3 (VLAN Leaning Constraint inconsistencies and
violations) in their entirety.
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Change 8.9 through 8.9.3 as follows:

8.9 MST, SPB. and ESP configuration information

In order to support multiple spanning trees, and shortest path bridging, all the bridges in an MST or SPT
Region have aﬁ—M—S—T—Bﬂége—h-as—to be configured with anunambiguens-assignments of VIDs to spanning

The combination of the VID to FID allocations (8.8.8) and the FID to MSTTI allocations (8.9.3) defines a
mapping of VIDs to spanning trees, MSTIDs, represented by the MST Configuration Table (8.9.1). If an
MSTID is included in the MSTTI List (12.12.1), frames with VIDs allocated to that MSTID will be supported
by an MSTI calculated by MSTP (Clause 13). If the MSTID is not included in the MSTTI List, and is not a
reserved MSTID, those frames will be supported by the IST.

A Bridge-bridge supporting PBB-TE can assign specific VID values to ESPs but can also support any of the
spanning tree protocols. This is achieved by allocating the VIDs associated with the PBB-TE ESPs to a
special MSTID, the TE-MSTID.

An SPT Bridge can allocate any given VLAN to the CIST, or to the reserved MSTIs, as well as supporting

shortest path bridging for other VLANs within an SPT Region. The assignment of VLANs and VIDs to
MSTIs is subject to similar considerations and constraints as for MST Bridges. In addition to the Base VID
used to identify frames for the VLAN when transmitted on the CST outside the region, each VLAN
supported by SPBV uses a number of dynamically allocated shortest path VIDs (SPVIDs), one for each SPT

Bridge participating in the VLAN within the region.

The network administrator allocates enough SPVIDs for SPBV to avoid unintentionally excluding bridges
from the topology. The details of SPVID allocation, including mitigation of the consequences of not

allocating enough SPVIDs, are specified in 27.10.

Administratively, by not translating from Base VID to SPVID, an SPBV VLAN can be forced to the IST.
When there is no shortage of SPVIDs and the MCIDs match but the Base VID algorithms disagree the

algorithm defaults to the Spanning tree. This behavior allows SPBV to change the ECT Algorithms.

Dynamic SPVID allocation is supported by ISIS-SPB and allows the addition of bridges to existing SPT
Regions without disruptive configuration changes, as well as allowing supporting auto configuration of

shortest path bridging in simple networks where all user data is assigned to a VLAN identified by the default
PVID of 1 (Table 9-2). However, prior to SPVID allocation, all bridges in an SPT Region have to agree

which VL ANS are to be shortest path bridged, and which SPT Set (ECT -Algorithm) is to be used for each of
those VLLANSs. By default, all VL ANs whose Base VID is allocated to MSTID 0xFFD will be supported by
SPBV using the SPB default ECT Algorithm. The SPT configuration information can also specify that
frames for SPBV and SPBM be supported by another specified SPB ECT Algorithm as specified by
configuration (12.25.4, Table 28-1).
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NOTE—The use of MSTIDs to support allocation of Base VIDs to SPB allows the per VLAN components of the
necessary information to be conveyed in the MST Configuration Digest, thus avoiding any need for a separate digest.
However the digest is not specific about how the VIDs are mapped to specific SPTs, just that they are allocated to SPBV,
SPBM., or SPVIDs.

8.9.1 MST Configuration Table

The MST Configuration Table specifies an MSTID for each possible VID.

In an MST Bridge, defines;foreach-VID;the-each MSTID identifies efthe MSTI spanning-tree-instanee-to
which the VID is allocated and an MSTID of zero identifies the CIST.

The combination of the VID to FID allocations (8.8.8) and the FID to MSTID allocations (8.9.3) define a
mappmg of VIDs to MSTIDs summarlzed in the MST Conﬁguratlon Table (8.9.1). iFhe—M—SLGeﬁﬁguf&Heﬁ

8.9.2 MST configuration identification

For two or more MST Bridges to be members of the same MST Region (Clause 3), it is necessary for those
Bridges to be-direetly—eonneeted—together{(i-es—support the same MST Region configuration and to be
interconnected only by means of LANSs, witheut-intervening Bridgesthat-are- not-members-oftheregion);
and-for-them-to-support-the same- MST Region-configuration-with all intervening Bridges being members of
the region or being transparent to the BPDUs of the members of the region. Two MST Region configurations
are considered to be the same if the correspondence between VIDs and spanningtrees-MSTIDs is identical
in both configurations and they use the same information to identify the configuration, including the same
Configuration Name.

NOTE 1—If two adjacent MST Bridges consider themselves to be in the same MST Region desplte having different
mappings of VIDs to spanning-treesMSTIDs, then the possibility exists of undetectable loops arising within the MST
Region.

In order to ensure that adjacent MST Bridges are able to determine whether they are part of the same MST
Region, the MST BPDU supports the communication of an MST Configuration Identifier (13.8).

NOTE 2—As the MST Configuration Identifier is smaller than the mapping information that it summarizes, there is a
small but finite possibility that two MST Bridges will assume that they have the same MST Region Configuration when
this is not actually the case. However, given the size of the identifier, this standard assumes that this possibility is
sufficiently small that it can safely be ignored. Appropriate use of the Configuration Name and Revision Level portions
of the identifier can remove the possibility of an accidental match between MST Configuration Identifiers that are
derived from different configurations within a single administrative domain (see 13.8).

8.9.3 FID to MSTID Allocation Table

The FID to MSTID Allocation Table defines, for all FIDs that the Bridge supports, the MSTID efthe
spanning-tree-instanee-to which the FID is allocated. Anr-MSTID-ef zero-isused-to-identify-the-CIST-

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