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|EEE Standards documents are developed within the IEEE Societies and the Standards Coordi-
nating Committees of the IEEE Standards Board. Members of the committees serve voluntarily and
without compensation. They are not necessarily members of the Institute. The standards devel oped
within |EEE represent a consensus of the broad expertise on the subject within the Institute as well
as those activities outside of IEEE that have expressed an interest in participating in the develop-
ment of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not imply
that there are no other ways to produce, test, measure, purchase, market, or provide other goods and
services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the
time a standard is approved and issued is subject to change brought about through developmentsin
the state of the art and comments received from users of the standard. Every |EEE Standard is sub-
jected to review at least every five years for revision or reaffirmation. When a document is more
than five years old and has not been reaffirmed, 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 |EEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of
membership affiliation with IEEE. Suggestions for changes in documents should be in the form of
aproposed change of text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as
they relate to specific applications. When the need for interpretations is brought to the attention of
|EEE, the Institute will initiate action to prepare appropriate responses. Since |EEE Standards rep-
resent a consensus of all concerned interests, it is important to ensure that any interpretation has
also received the concurrence of a balance of interests. For this reason, |EEE and the members of
its societies and Standards Coordinating Committees are not able to provide an instant response to
interpretation requests except in those cases where the matter has previously received formal
consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, | EEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

Note: 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 with respect to the existence or validity of any patent rights in
connection therewith. The |EEE shall not be responsible for identifying all patents
for which alicense may be required by an |EEE standard or for conducting inquiries
into the legal validity or scope of those patents that are brought to its attention.

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;
(508) 750-8400. Permission to photocopy portions of any individual standard for educational class-
room use can also be obtained through the Copyright Clearance Center.
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Introduction

(Thisintroduction is not part of |IEEE Std 80212d-1997, |EEE Standards for Local and Metropolitan Area Networks:
Supplement to Demand Priority Access Method, Physical Layer and Repeater Specifications: Redundant Links.)

This standard is part of a family of standards for local and metropolitan area networks. The relationship
between the standard and other members of the family is shown below. (The numbers in the figure refer to

| EEE standard numbers.)

802.2 LOGICAL LINK CONTROL

802.10 SECURITY

DATA
802.1 BRIDGING LINK

LAYER

802.3
MEDIUM
ACCESS
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802.3
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MEDIUM || MEDIUM || MEDIUM || MEDIUM (| MEDIUM || MEDIUM || MEDIUM
ACCESS || ACCESS || ACCESS || ACCESS || ACCESS || ACCESS || ACCESS
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802.4 802.5 802.6 802.9 802.11 802.12 802.14 PHYSICAL

PHYSICAL||PHYSICAL||PHYSICAL||PHYSICAL||PHYSICAL||PHYSICAL| [PHYSICAL| [PHYSICAL LAYER

* Formerly IEEE Std 802.1A.

Thisfamily of standards deals with the Physical and Data Link layers as defined by the International Organi-
zation for Standardization/International Electrotechnical Commission (ISO/IEC) Open Systems Intercon-
nection Basic Reference Model (ISO/IEC 7498-1: 1994). The access standards define severa types of
medium access technologies and associated physical media, each appropriate for particular applications or
system objectives. Other types are under investigation.

The standards defining the technol ogies noted above are as follows:

| EEE Std 802

. ANSI/IEEE Std 802.1B
and 802.1k
[ISO/IEC 15802-2]

« ANSI/IEEE Std 802.1D
[ISO/IEC 10038]

- ANSI/IEEE Std 802.1E
[ISO/IEC 15802-4]

- ANSI/IEEE Std 802.2
[ISO/IEC 8802-2]

- ANSI/IEEE Std 802.3
[ISO/IEC 8802-3]

Overview and Architecture. This standard provides an overview to the
family of |EEE 802 Standards. This document forms part of the 802.1
scope of work.

LAN/MAN Management. Defines an Open Systems | nterconnection (OSI)
management-compatibl e architecture, and services and protocol elements
for usein aLAN/MAN environment for performing remote management.

MAC Bridging. Specifies an architecture and protocol for the intercon-
nection of |EEE 802 LANSs below the MAC service boundary.

System Load Protocol. Specifies a set of services and protocol for those
aspects of management concerned with the loading of systems on |IEEE
802 LANS.

Logical Link Control

CSMA/CD Access Method and Physical Layer Specifications
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» ANSI/IEEE Std 802.4 Token Passing Bus Access Method and Physical Layer Specifications
[ISO/IEC 8802-4]

» ANSI/IEEE Std 802.5 Token Ring Access Method and Physical Layer Specifications
[ISO/IEC 8802-5]

» ANSI/IEEE Std 802.6 Distributed Queue Dual Bus Access Method and Physical Layer

[ISO/IEC 8802-6] Soecifications
» ANSI/IEEE Std 802.9 Integrated Services (1S) LAN Interface at the Medium Access Control
[ISO/IEC 8802-9] (MAC) and Physical (PHY) Layers

» ANSI/IEEE Std 802.10 Interoperable LAN/MAN Security
* ANSI/IEEE Std 802.12 Demand Priority Access Method, Physical Layer and Repeater
Soecifications

In addition to the family of standards, the following is a recommended practice for a common Physical
Layer technology:

» |EEE Std 802.7 |EEE Recommended Practice for Broadband Local Area Networks

The following additional working groups have authorized standards projects under development:

» |EEE 802.11 Wireless LAN Medium Access Control (MAC) Sublayer and Physical
Layer Specifications

» |EEE 802.14 Sandard Protocol for Cable-TV Based Broadband Communication
Network

The reader of this standard is urged to become familiar with the complete family of standards.

Conformance test methodology

An additional standards series, identified by the number 1802, has been established to identify the
conformance test methodology documents for the 802 family of standards. Thus the conformance test
documents for 802.3 are numbered 1802.3. 1SO has reserved 18802 to number conformance test standards
for 8802 standards.

IEEE Std 802.12d-1997

This supplement defines revisions to the IEEE 802.12 Demand Priority Access Method that will allow
optional implementation of redundant links to provide automatic recovery of network connectivity in case of
link or repeater failure anywhere in the network path. Rules and recommendations for connecting redundant
links are provided.

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

standards may be obtained from

Secretary, | EEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

|EEE 802 committee working documents are available from

|EEE Document Distribution Service

AlphaGraphics #35Attn: P. Thrush

10201 N. 35th Avenue
Phoenix, AZ 85051
USA
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IEEE Standards for Local and Metropolitan Area
Networks:

Supplement to Demand Priority Access Method,
Physical Layer and Repeater Specifications:

Redundant Links

Revisions to IEEE Std 802.12-1995

This supplement to IEEE Std 802.12-1995 defines an optional redundant-link capability for repeaters
and end nodes that will provide automatic recovery of network connectivity in case of link or repeater
failure anywhere in the network path. Full interoperability is maintained with existing |IEEE 802.12
standard products.

This supplement consists of editorial and technical changes and additions to clauses 1, 6, 10, 11, 12, and
13, and to annexes A, C, D, and E. Technical changes include:

a) The training frame formats in 10.6 have been revised to include redundant-link capability.
Figure 34 has been revised, a duplicate uplink (D) bit has been defined for the requested
configuration field in 10.6.2, and the duplicate address (D) bit definition for the alowed
configuration field in 10.6.3 has been expanded to indicate appropriate action if the training
initiator is connected to a higher-level repeater that is not configured with local-port-redundant-
link training capability and a duplicate address is detected.

b) The scope of 11.1 has been expanded to allow a second MAC and redundant link as a specific
end-node capability, and definitions for redundant-link operational modes have been added to
11.3.

¢) Figure 53 in clause 12 has been revised to show a second uplink from the cascade port of the
RMAC. Subclause 12.2.1 has been expanded to include metastate diagrams (new figures 55.1
and 55.2) and state descriptions for cascade ports with redundant uplinks. New global types and
variables for link status have also been added to 12.5.2.1 and 12.5.3, and the port meta-state
description in 12.9.7.1 has been expanded. The paragraph in 12.9.8 that defines how the C bit in
the allowed configuration field of the training response frame is determined has been expanded
to include a decision tree (figure 92.2) for the Cq4 factor and for the D bit.

d) New management objects have been added to clause 13. A link managed object class has been
defined in 13.1.2.1.1; figure 113 has been revised; link monitoring capability has been added to
the packages in 13.1.3; new objects and a link managed object class and object list have been
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IEEE DEMAND PRIORITY ACCESS
Std 802.12d-1997

added to 13.1.3.1; and appropriate object definitions have been added to 13.2.4.5. These network
management changes have also been reflected in the GDMO specifications of annex C and the
object identifier lists of annex D.

e) Tables A5.1, A5.2, A.6.1, and A.6.2 of the PICS proforma in annex A have been revised to
include redundant-link capability queries.

f) Annex E has been made normative and has been expanded to include topology rules for
redundant links. Five new figures, E.1 through E.5, have been added.

Editing instructions for incorporating the revisions defined by this supplement into the indicated
subclauses of the base standard (IEEE Std 802.12-1995) are shown in bold italic type. Text revisions are
indicated by change bars in the outside margin of the affected subclauses. New figures are numbered
with the number of the immediately previous figure in the base standard followed by a decimal fraction
(e.g., figure xx.1 indicates the new figure is to be added after figure xx, figure xx.2 indicates the figure
isto be added after figure xx.1, etc.). New footnotes are identified with a similar numbering scheme.

1. Overview

1.2 Purpose
Add the following at the end of this subclause:

n) Support an option for redundant links that will enable automatic recovery of network
connectivity in case of link or repeater failure anywhere in the network path.

1.3 Document organization
Replace the reference to Annex E in this subclause with the following:

Annex E (Network topology considerations) defines topology rules for IEEE 802.12 networks
(normative).

3. Definitions
Add the following definition to this clause:

redundant link: A second link from an end node or from the cascade port of arepeater that provides an
alternative path to maintain network connectivity in case of arepeater or link failure.

6. Introduction to the protocol

6.1 Network topology
Add new subclause 6.1.5 at the end of this subclause:
6.1.5 Redundant links

Both end nodes and repeater cascade ports may optionally be equipped with a second (redundant) link to
maintain network connectivity in case of individual link or repeater failure in the network connection
path. Specific requirements for implementing redundant links are given in clause 11 for end nodes and in
clause 12 for repeaters. Rules for connecting redundant links and recommendations for interconnecting
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redundant-link repeaters and end nodes in a network containing one or more repeaters that do not have
redundant-link capability are defined in annex E.

6.8 Items for future study
Replace the text in this subclause with the following:

Areas being considered for future development include:
a) A burst mode capability, allowing end nodes to send multiple short packets per grant.
b) Higher speed operation.
¢) Full-duplex capability (on switched or two-node networks).

10. Medium Access Control (MAC) frame format structure

10.6 Elements of the IEEE 802.12 training frame

10.6.2 Requested configuration field format

Replace figure 34 with the following:

R = repeater bit
PP = promiscuous bits
FF = format bits

reserved bit (set to 0)

not used-this bit corresponds with the access not
allowed bit in the allowed configuration field (set to 0)
not used-this bit corresponds to the configuration bit
in the allowed configuration field (set to 0)

D = duplicate (redundant) uplink bit

vwv = version bits

r
I'n

Ic

Figure 34%IEEE 802.12 training frame requested configuration field format
10.6.2.5 vvv bits
Replace this subclause with new subclauses 10.6.2.5 and 10.6.2.6 as follows:
10.6.2.5 Duplicate uplink (D) bit

The duplicate uplink bit indicates whether or not alower entity is training this link as the secondary link.

a) D =0, either the link is being trained as the primary link, or the lower entity does not have
redundant-link capability.
b) D =1, thelink isbeing trained as the secondary link.

The D bit is used by the training initiator to request that the higher-level entity disable duplicate-address
checking for that local port. A value of one in the D bit of the requested configuration field shall cause a
repeater with local-port-redundant-link capability to ignore the MAC address attribute of this port when
performing duplicate-address checks. A value of one shall also always cause a repeater with local-port-
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redundant-link capability to generate a value of zero for the D bit in the allowed configuration field of
the training response frame, regardless of the value of the aCentraMgmtDetectedDupAddr network
management attribute. The D bit in the requested configuration field is informational for network
management.

10.6.2.6 vvv bits

The vvv bits are used to identify the version of the IEEE 802.12 MAC/RMAC training protocol with
which the training initiator is compliant. The current version shall be numbered 001.

10.6.3 Allowed configuration field format
10.6.3.7 Duplicate address (D) bit
Replace the text in this subclause with the following:

The duplicate address bit indicates whether or not a duplicate address has been detected in the repeater’s |
port address list.

a) D =0, noduplicate address has been detected.
b) D =1, aduplicate address has been detected.

If both links from a redundant-link training initiator are connected to local ports on the same higher-
level repeater and that repeater is not equipped with local-port-redundant-link training capability, the D
bit in the requested configuration field will be ignored and a duplicate address may be detected. In this
case, it will be necessary for the lower entity to train at least one link with the null address so that the
primary link can train with this repeater without duplicate address error.

11. Medium Access Control (MAC) protocol

11.1 Scope
Add the following paragraph to the end of this subclause:

An end node may be equipped with a second MAC and a second (redundant) link to maintain network
connectivity in case of link or repeater failure. Recommendations for connecting redundant-link end
nodes in an |IEEE 802.12 network are given in E.5. The definition of redundant links for end nodes and
the manner in which reception of duplicate packetsisresolved if both links are ssmultaneously active are
implementation issues and are beyond the scope of this standard.
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