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Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards
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necessarily members of the Institute and serve without compensation. While the IEEE administers the process
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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. The 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 this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and express’’
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 herein is free from patent infringement. IEEE Standarc
documents are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, me. zure,
purchase, market, or provide other goods and services related to the scope of the IEEE Standard. Fui hermore, the
viewpoint expressed at the time a standard is approved and issued is subject to change brougu.2tout through
developments in the state of the art and comments received from users of the standard. Every 'EEE . tandard is
subjected to review at least every five years for revision or reaffirmation. When a docun.nt i; more than five
years old and has not been reaffirmed, it is reasonable to conclude that its conteni. . ¢itho gh still of some value,
do not wholly reflect the present state of the art. Users are cautioned to check to ac‘erm ne that they have the
latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggestin, or rcndering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE und rtakirg to perform any duty owed by any
other person or entity to another. Any person utilizing this, and any athe. . TE_E Standards document, should rely
upon his or her independent judgement in the exercise of reas.nab.  care in any given circumstances or, as
appropriate, seek the advice of a competent professional ir ueters ‘ning the appropriateness of a given IEEE
standard.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretat ons i. brought to the attention of IEEE, the Institute will
initiate action to prepare appropriate responses. Si» e IEEE Standards represent a consensus of concerned
interests, it is important to ensure that ar;inmcr etation has also received the concurrence of a balance of
interests. For this reason, IEEE and the m m'ers of its societies and Standards Coordinating Committees are not
able to provide an instant response to it. 2rpi<“~iion requests except in those cases where the matter has previously
received formal consideration. A stat mern . written or oral, that is not processed in accordance with the [IEEE-SA
Standards Board Operations Manu. ' si all not be considered the official position of IEEE or any of its committees
and shall not be considerec to oe, nor be relied upon as, a formal interpretation of the IEEE. At lectures,
symposia, seminars, or ec aca. ona' courses, an individual presenting information on IEEE standards shall make it
clear that his or her viev s should be considered the personal views of that individual rather than the formal
position, explanatic.i, o. intc.pretation of the IEEE.

Comments for revisic « of IEEE Standards are welcome from any interested party, regardless of membership
affiliation v,1u. [EEE. Suggestions for changes in documents should be in the form of a proposed change of text,
toget.ier w.th appropriate supporting comments. Comments on standards and requests for interpretations should
be subn. ‘ted . the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

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
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Introduction

This introduction is not part of IEEE Std 802.1ah-2008, IEEE Standards for Local and Metropolitan Area Net-
works—Virtual Bridged Local Area Networks—Amendment 7: Provider Backbone Bridges.

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance wih ti»
provisions of this standard does not imply compliance to any applicable regulatory (equiremc.ts.
Implementers of the standard are responsible for observing or referring to the applicabic reguiatory
requirements. IEEE does not, by the publication of its standards, intend to urge acticn that s not in
compliance with applicable laws, and these documents may not be construed as doing se

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 regulation.. znd use in private self-regulation,
standardization, and the promotion of engineering practices an< me. ods. By making this document
available for use and adoption by public authorities and private use s, th : IEEE does not waive any rights in
copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware thet th:se uncuments may be superseded at any time by the
issuance of new editions or may be amendad fro.. time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE drcu aenu at any point in time consists of the current edition of the
document together with any amendments, “orr genda, or errata then in effect. In order to determine whether
a given document is the current < dit.>n and whether it has been amended through the issuance of
amendments, corrigenda, or errat., vi: it the IEEE Standards Association website at
http://ieeexplore.ieee.org/xpl/ tar dards.jsp, or contact the IEEE at the address listed previously.

For more information abou* the IEEE Standards Association or the IEEE standards development process,
visit the [EEE-SA w~osite at http://standards.ieee.org.

Errata

Errata: if an,, for this and all other standards can be accessed at the following URL: http://
standar's.icee.org/reading/icee/updates/errata/index.html. Users are encouraged to check this URL for
evata pe iodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.
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Patents

Attention is called to the possibility that implementation of this amendment may require use of subject
matter covered by patent rights. By publication of this amendment, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. The IEEE is not responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity
or scope of Patents Claims or determining whether any licensing terms or conditions provided in connection
with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-
discriminatory. Users of this amendment 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—

Virtual Bridged Local Area Networks

Amendment 7: Provider Backbone Bridges

IMPORTANT NOTICE: This standard is not intended to assure safety, security, health, or environmental
protection in all circumstances. 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 http:/standards.ieee.org/IPR/
disclaimers.html.

[This amendment is based on IEEE Std 802.1Q™-2005.]

Editorial Note

This amendment specifies changes to IEEE Std 802.1Q-2005, as amended by IEEE Std 802.1ad™-2005,
IEEE Std 802.1ak™-2007 and IEEE Std 802.1ag™-2007, that enable a provider to scale a Provider Bridged
Network by interconnecting many Provider Bridged Networks over a Provider Backbone Bridged Network.
The resulting backbone network can support interconnection of up to 224 equivalent of separate LANS,
Bridged Local Area Networks, or Virtual Bridged Local Area Networks. Changes are applied to the base
text of IEEE Std 802.1Q-2005 as amended by IEEE Std 802.1ad-2005, IEEE Std 802.1ak-2007, and IEEE
Std 802.1ag-2007. Text shown in bold italics in this amendment defines the editing instructions for 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.
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Std 802.1ah-2008

1. Overview

1.1 Scope

Insert the following text and bullets immediately after bullet z:

To allow scaling of Provider Networks to at least 224 Service Virtual LANG, this standard further specifies
the operation of Provider Backbone Bridges (PBBs) by means of an architecture and bridge protocols
compatible and interoperable with Provider Bridged Network protocols and equipment, allowing
interconnection of multiple Provider Bridged Networks. To this end, it

aa)

ab)

ac)

ad)

ae)

af)

ag)

ah)

ai)

Introduces Backbone Edge Bridges that, by exchanging backbone frames that encapsulate the
addresses, VLAN tags, and data of customer frames, support the virtual, media independent,
equivalent of a number of independent instances of the service provided by media dependent frame
transmission procedures.

Extends the parameters of the Internal Sublayer Service (ISS) and Enhanced Internal Sublayer
Service (EISS) to include a connection identifier, capable of referencing the backbone addresses and
other parameters, used to convey customer frames from one Backbone Edge Bridge (BEB) to all, or
one of, the other BEBs supporting a particular backbone service instance.

Specifies the format of the Backbone Service Instance tag (I-TAG) that encapsulates the customer
addresses, and introduces a Backbone Service Instance Identifier (I-SID) that allows each BEB to
support a number of backbone service instances and permits the unambiguous identification of up to
224 backbone service instances within a single Provider Backbone Bridged Network (PBBN).

Provides a model of Backbone Edge Bridge operation in terms of VLAN-aware bridge components
that allows the use of Provider Bridges as Backbone Core Bridges, with PBBN traffic carried as
frames containing I-TAGs on particular Backbone VLANs (B-VLANS) potentially coexisting with
PBN traffic carried as frames without I-TAGs on other Backbone VLANS.

Specifies the interfaces that a Provider Backbone Bridged Network can provide to transport service
frames. These comprise a Port-based service interface that assigns all received untagged and
priority-tagged frames to a single S-VLAN transported over a single backbone service instance, an
S-tagged service interface capable of mapping individual S-VLANSs to different backbone service
instances, and an I-tagged service interface capable of mapping frames from one set of backbone
service instances to another.

Describes the use of redundant bridges and access LANSs to protect backbone service access against
failure of any of those systems or components.

Specifies the management of Backbone Edge Bridges in terms of the model of operation [item ad)
above], making use of defined management objects for the individual VLAN-aware bridge
components, and adding managed objects to facilitate service creation.

Describes the use of connectivity fault management (CFM) to detect and isolate faults in the
connectivity provided to individual S-VLANs across the PBBN, in the connectivity provided to the
group of S-VLANSs supported by a single backbone service instance (identified by an I-SID), and in
the connectivity provided to individual B-VLANSs within the backbone itself.

Specifies extensions to the Multiple Spanning Tree Protocol (MSTP) to allow network
administrators to protect against loops through peered PBBNs without requiring coupling of
spanning trees that operate independently for each PBBN.
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