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Abstract: This standard is part of a family of standards for local area networks (LANs) ang-m
politan area networks (MANSs) that deals with the physical and data link layers as definédb
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Open Systems Interconnection Basic Reference Model. The functions, features, protocol
ices of the Logical Link Control (LLC) sublayer, which constitutes the top subldyer in the
layer of the ISO/IEC 8802 LAN protocol, are described. The services required of, or by

layer, and the LLC sublayer management function are specified. The protocol data unit (F
cture for data communication systems is defined using bit-oriented précedures, as are
bs of operation for data communication between service access points. In the first type of
n, PDUs are exchanged between LLCs without the need for the establishment of a data
nection. In the second type of operation, a data link connection is established betweer
s prior to any exchange of information-bearing PDUs. In thethird type of operation, PDU
hanged between LLCs without the need for the establishtment of a data link connection, bu
s are permitted to both send data and request the refurn of data simultaneously.
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International Standard ISO/IEC 8802-2:1998(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical

comir]

ISO

organfzations, governmental and non-governmental, in liaison with ISO and IEC, also take partin t

work.

In thq

ittees established by the respective organization to deal with particular fields of technical actyify.
hnd IEC technical committees collaborate in fields of mutual interest. Other international

field of information technology, ISO and IEC have established a joint technical committge,

e

ISO/IEC JTC 1. Draft International Standards adopted by the joint technical committee’are circulated [to
nationjal bodies for voting. Publication as an International Standard requires approval by at least 75 % pf
the ndtional bodies casting a vote.

Interrfational Standard ISO/IEC 8802-2 was prepared by Joint Technical-Committee ISO/IEC JTC|I,
Information technology, Subcommittee SC 6, Telecommunications apd\ififormation exchange betwepn
systems.

This fthird edition cancels and replaces the second edition~(ISO/IEC 8802-2:1994), which has begn
technjcally revised. It also incorporates Amendment 3:1995,

ISO/IEC 8802 consists of the following parts, under“the general title Information technology {—
Telecpommunications and information exchange benveen systems — Local and metropolitan arpa
netwdrks — Specific requirements:

— Part 1: Overview of Local Area Network-Standards

— Part 2: Logical link control

— Part 3: Carrier sense multiplexdccess with collision detection (CSMA/CD) access method apd

A
P
A
physical layer specifications
A
A
A
A

art 4: Token-passing-bus access method and physical layer specifications
art 5: Token ring\adcess method and physical layer specifications

art 6: Distributed Queue Dual Bus (DQDB) access method and physical layer specifications

— Hart11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) specifications

art 9: Integrated Services (IS) LAN Interface at the Medium Access Control (MAC) and Physidal
(PHY) Layers

— Part 12: Demand-priority access method, physical layer and repeater specifications

Annexes A and E form an integral part of this part of ISO/IEC 8802. Annexes B to D are for information

only.

International Organization for Standardization/International Electrotechnical Commission
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Foreword to International Standard ISO/IEC 8802-2 : 1998

This International Standard is part of a family of International Standards for Local and Metropolitan Area
Networks. The relationship between this International Standard and the other members of the family is
shown below. (The numbers in the figure refer to ISO/IEC Standard numbers.)

8802-1 Overview

8802-2 Logical Link Control

Data

8802-3 8802-4 8802-5 8802-6 8802-9 8802-11 8802-12 Link
Medium Medium Medium Medium Medium Medium Medium Layer
Access Access Access Access Access Access Access

8802-3 8802-4 8802-5 8802-6 8802-9 | |8802-11| |8802-12 | . Physical
Physical Physical Physical Physical Physical Physical Physical Layer

This family of International Standards deals with the Physical and Data Link layers as defined by th¢ ISO/
IEC Open Systems Interconnection (OSI) Basic Reference Model (ISO/IEE.7498-1 : 1994). The jccess
stahdards define seven types of medium access technologies and associated physical media, each apprdpriate
for|particular applications or system objectives. Other types are under ifivestigation.

Th¢ International Standards defining the access technologies are as follows:

d) ISO/IEC 8802-3, utilizing carrier sense multiple acce§s with collision detection (CSMA/CD) fas the
access method.

ISO/IEC 8802-4, utilizing token passing bus as the'access method.

ISO/IEC 8802-5, utilizing token passing ring as\the access method.

ISO/IEC 8802-6, utilizing distributed queuing’dual bus as the access method.

ISO/IEC 8802-9, a unified access method offering integrated services for backbone networks.
ISO/IEC DIS 8802-11, a wireless LAN-utilizing carrier sense multiple access with collision avoid-
ance (CSMA/CA) as the access method.

d) ISO/IEC DIS 8802-12, utilizingdDemand Priority as the access method.

i
q
q
q
f

ISQ/IEC TR 8802-1, Overview of Local Area Network Standards, provides an overview of the series of ISO/
IEC 8802 standards.

ISQ/IEC 8802-2, Logical Link Control, is used in conjunction with the medium access standards to pfovide
the|data link layer service,to network layer protocols.

ISQ/IEC 15802-1,'Medium Access Control (MAC) service definition, specifies the characteristics of the com-
mop MAC Seryice provided by all IEEE 802 LAN MAC:s. The service is defined in terms of primitivgs that
car| be passed between peer service users, their parameters, their interrelationship and valid sequencef, and
the|associated events of the service.

ISQAEC 15802-2, LAN/MAN Management, defines an OSI management-compatible architecture, and ser-

. 1 1.1 s . T AMNLAALANL . £ £ .
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ISO/IEC 10038, Media Access Control (MAC) bridges, specifies an architecture and protocol for the intercon-
nection of IEEE 802 LANs below the level of the logical link control protocol (to be renumbered 15802-3).

ISO/IEC 15802-4, System Load Protocol, specifies a set of services and protocol for those aspects of man-
agement concerned with the loading of systems on IEEE 802 LANS.

ISO/IEC 15802-5, Remote Media Access Control (MAC) bridging, specifies extensions for the interconnec-

tion, using non-LAN communication technologies, of geographically separated IEEE 802 LANs below the
level of the logical link control protocol.

Copyright © 1998 |IEEE. All rights reserved. i1l
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ANSV/IEEE Std 802.2, 1998 Edition

IEEE Standards documents are developed within the Technical Committees of the IEEE Societies and the
Standards Coordinating Committees of the IEEE Standards Board. Members of the committees serve volun-
tarily and without compensation. They are not necessarily members of the Institute. The standards developed
within IEEE 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 development 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
is subject to change brought about through developments in the state of the art and commgnts
received from users of the standard. Every IEEE Standard is subjected to review at least every five-years|for
revisipn or reaffirmation. When a document is more than five years old and has not been reaffirmed, -t is fea-
sonablle to conclude that its contents, although still of some value, do not wholly reflect the present stat¢ of
the art. Users are cautioned to check to determine that they have the latest edition of any IEEE Standard.

Comitpents for revision of IEEE Standards are welcome from any interested party, regardless of memberghip
affiligtion with IEEE. Suggestions for changes in documents should be in the forim-ef a proposed changg¢ of
text, fogether with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning, of portions of standards as they
relatef to specific applications. When the need for interpretations is brought to the attention of IEEE, |the
Instityite will initiate action to prepare appropriate responses. Since{EEE Standards represent a consensuf of
all copcerned interests, it is important to ensure that any interpretation has also received the concurrence ¢f a
balanfe of interests. For this reason IEEE and the members.ef its technical committees are not able to gro-
vide fin instant response to interpretation requests exceptun those cases where the matter has previoysly
receiyed formal consideration.

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

Secretary, IEEE Standards Board
445 Hoes Lang

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 IEEE shall not be responsible for identifying patents for

hich-a-1i L M I h & o ok oIy I DR | £, 1 — . - e
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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, Cus-
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; (508) 750-8400. Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copy-
right Clearance Center.

v Copyright © 1998 IEEE. All rights reserved.
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Introduction to ANSI/IEEE Std 802.2, 1998 Edition

(This introduction is not a part of ANSI/IEEE Std 802.2, 1998 Edition or of ISO/IEC 8802-2 : 1998.)

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

IEEE standard numbers.)
E . 802.2 LOGICAL LINK CONTROL
S i
Y >
%) =
Q =
e i = DAJA
by E ] 802.1 BRIDGING LINK
o I =
& O ] LAYER
T 0]
< e
o3 zZ
= <
2 = 802.3 802.4 802.5 802.6 802.9 802.11 802.12
S i MEDIUM | | MEDIUM | | MEDIUM | | MEDIUM | | MEDIUM | | MEDIUMJ MEDIUM
& S ACCESS | |ACCESS| |ACCESS| | ACCESS| |ACCESS| |ACCESS'Y | ACCESS
e 1
N 802.3 802.4 802.5 802.6 802.9 802.11 802.12 | PHYS|CAL
& PHYSICAL| |PHYSICAL| |PHYSICAL| [PHYSICAL| [PHYSICAL|([RHYSICAL| |PHYSICAL| LAYE

Thig
zati
749

phy

inve]

The

&

—

EEE Std 802

* Formerly IEEE Std 802.1A.

Ktigation.

hd 802.1k
SO/IEC 15802-2]

SO/IEC 10038]

SQAEC 15802-4]

LANs

standards defining the technologies noted‘@bove are as follows:

family of standards deals with the Physical and Data Link{dayérs as defined by the International Or,
n for Standardization (ISO) Open Systems Interconnection (OSI) Basic Reference Model (ISO
-1:1994). The access standards define seven typesyof medium access technologies and assog
ical media, each appropriate for particular applications or system objectives. Other types are

Overview and Architecture. This standard provides an overview to the fa
ily of IEEE 802 Standards.

NSI/IEEE Std 802.1B ‘LAN/MAN Management. Defines an OSI management-compatible archit
ture, and services and protocol elements for use in a LAN/MAN environ
ment for performing remote management.

NSVIEEE Std.802.1D  Media Access Control (MAC) Bridges. Specifies an architecture and protoq
for the interconnection of IEEE 802 LANs below the MAC service boundz

NSIIEEE Std 802.1E  System Load Protocol. Specifies a set of services and protocol for those
aspects of management concerned with the loading of systems on IEEE §
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£C-
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« ANSUVIEEE Std 802.1G
[ISO/IEC 15802-5]

» ANSUVIEEE Std 802.2

Remote Media Access Control (MAC) Bridging. Specifies extensions for the
interconnection, using non-LAN communication technologies, of geographically

separated IEEE 802 LANSs below the level of the logical link control protocol.

[ISO/IEC 8802-2]

* ANSVIEEE Std 802.3

[ISO/IEC 8802-3]

Copyright © 1998 |EEE. All rights reserved.
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* ANSVIEEE Std 802.4 Token Passing Bus Access Method and Physical Layer Specifications
[ISO/IEC 8802-4]

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

* ANSVIEEE Std 802.6 Distributed Queue Dual Bus Access Method and Physical Layer Specifi-
[ISO/IEC 8802-6] cations

» ANSVIEEE Std 802.9 Integrated Services (IS) LAN Interface at the Medium Access Control
[ISO/IEC 8802-9] (MAC) and Physical (PHY) Layers

* AINSVIEEE Std 802.10  Interoperable LAN/MAN Security

» IEEE Std 802.11 Wireless LAN Medium Access Control (MAC) and Physical Layer‘Specif

[1S

* AINNSVIEEE Std 802.12  Demand Priority Access Method, Physical Layer and Repeater Specifi

[ISO/IEC DIS 8802-12]  cations
In adflition to the family of standards, the following is a recommended practicg’for a common Physid
Layeg technology:
» IEEE Std 802.7 IEEE Recommended Practice for Broadband Local Area Networks

The fpllowing additional working group has authorized standards projects under development:

* IE

Conformance test methodology

An ad
ance
802.3

ANSI/IEEE Std 802.2, 1998 Edition [ISO/IEC 8802-2 : 1998]

This ¢

IEC 4

O/IEC DIS 8802-11]  cations

est methodology documents for'the 802 family of standards. Thus the conformance test documents
are numbered 1802.3.

dition of the’standard incorporates three supplements: 802.2¢-1997, Conformance Requirements (I
Amendment' 3); 802.2f-1997, Managed Objects Definition for Logical Link Control (LLC) (ISO/]

dment 6) along with Technical Corrigendum 001; and 802.2h-1997, Optional Toleration of Dupli(

FE 802.14 Standard Protocol for<Cable-TV Based Broadband Communication Network

ditional standards series, identified by the number 1802, has been established to identify the confofm-

for

50O/
EC
ate
fol-

c WTTT C o riddged
Local Area Networks (ISO/IEC Amendment 1) 802. 2b 1993, Standard for Acknowledged Connectlonless-

Mode Service and Protocol (Type 3 Operation) (ISO/IEC Amendment 2); 802.2d-1993, Editorial Changes
and Technical Corrections (ISO/IEC Amendment 4); 802.2e-1993, Bit Delivery Referencing (ISO/IEC
Defect Report 001); and 802.5p-1993, Standard for Route Determination Entity ISO/IEC Amendment 5).
The base standard with supplements incorporated into the 1994 edition was reaffirmed by IEEE on 16 Sep-
tember 1997.

vi

Copyright © 1998 |IEEE. All rights reserved.
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This standard contains state-of-the-art material. The area covered by this standard is undergoing evolution.
Revisions are possible 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 stan-
dards may be obtained from

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA
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IEEE Document Distribution Service
AlphaGraphics #35 Attn: P. Thrush
10201 N. 35th Avenue

Phoenix, AZ 85051

USA
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Information technology—

Telecommunications and information exchange
—between systems—

Local and metropolitan area networks—
Specific requirements

Part 2: Logical Link Control

1. Dverview

1.1[ Scope and purpose

Thip International Standard is one of a set.df\international standards produced to facilitate the intercopnec-
tior] of computers and terminals on a Local Area Network (LAN). It is related to the other international|stan-
dargls by the Reference Model for Open Systems Interconnection (OSI).

NOTE—The exact relationship of'\the layers described in this International Standard to the layers defined by the OSI
Ref¢rence Model is under study.

Thip International Standard describes the functions, features, protocol, and services of the Logical Link|Con-
trol{ (LLC) sublayer.in"the ISO/IEC 8802 LAN Protocol. The LLC sublayer constitutes the top sublayer in
the [data link layer'(see figure 1) and is common to the various medium access methods that are definef and
supported by the ISO/IEC 8802 activity. Separate International Standards describe each medium access
me{:od individually and indicate the additional features and functions that are provided by the Mgdium

Acdess Control (MAC) sublayer in each case to complete the functionality of the data link layer as defiged in
the

AN architectural reference model.

This International Standard describes the LLC sublayer service specifications to the network layer (Layer 3),
to the MAC sublayer, and to the LLC sublayer management function. The service specification to the net-
work layer provides a description of the various services that the LLC sublayer, plus underlying layers and
sublayers, offer to the network layer, as viewed from the network layer. The service specification to the
MAC sublayer provides a description of the services that the LLC sublayer requires of the MAC sublayer.
These services are defined so as to be independent of the form of the medium access methodology, and of
the nature of the medium itself. The service specification to the LLC sublayer management function pro-
vides a description of the management services that are provided to the LLC sublayer. All of the above ser-
vice specifications are given in the form of primitives that represent in an abstract way the logical exchange

Copyright © 1998 |IEEE. All rights reserved. |
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Figure 1—Relationship to LAN reference model

sublayer, or LLC sublayer management function). They do not specify or constrainjthe implemer

International Standard provides a description of the peer-to-peer protocol procedures that

LAN. The LLC procedures are independent of the type of mediim access method used in
ular LAN.

isfy a broad range of potential applications, three types of.data link control operation are included

link with minimum protocol complexity. This type of ‘@peration may be useful when higher layers

er,
hta-

are
nts
the

SEC

b 4). The first type of operation (scc clause 6) provides.a data-link-connectionless-mode service across

ro-

hiny essential recovery and sequencing services s, that these do not need replicating in the data

ction-mode service across a data link.comparable to existing data link control procedures provide
ational Standards such as HDLC™(sce ISO/IEC 13239 : 19971). This service includes support
nced delivery of data link layerdata units, and a comprehensive set of data link layer error recoy
ques. This second type of s¢rvice is described in this International Standard in terms of “data link ¢
ns.” The third type of operation (see clause 8) provides an acknowledged-connectionless-mode (
xchange service, which-permits a station to both send data and request the return of data at the s
Although the exchange service is conncctionless, in-sequence delivery is guaranteed for data sent
itiating station.

ctionless=mode service only. Class II provides data-link-connection-mode service plus data-link-c
nless=mode service. Class III provides acknowiedged-connectionless-mode service plus data-link-d

ink

In addition, this type of operation may prove useful in applications where it is not essential to guatan-
e delivery of every data link layer data unit. This type of service is described in this International S{an-
n terms of “logical data links.” The second type of operation (see clause 7) provides a data-link-

in

of
ery
on-
ata
me

by

[nternational Standard identifies four distinct “classes” of LLC operation. Class I provides data-link-

on-
on-

nléss-mode service. Class IV provides acknowledged-connectionless-mode service plus data-link-

connection-mode service plus data-link-connectionless-mode service. Any one of these classes of operation
may be supported.

The basic protocols described herein are peer protocols for use in multistation, multiaccess cnvironments.
Because of the muitistation, multiaccess environment, it shall be possible for a station to be involved in a
multiplicity of peer protocol data exchanges with a multiplicity of different stations over a multiplicity of
different logical data links and/or data link connections that are carried by a single physical layer (PHY) over
a single physical medium. Each unique to-from pairing at the data link layer shall define a separate logical

nformation about references can be found in 1.3.
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data link or data link connection with separate logical parameters and variables. Except where noted, the
procedures described shall relate to each data link layer logical data link or data link connection separately
and independently from any other logical data link or data link connection that might exist at the stations
involved.

ISO/IEC 10038 : 1993, annex C, provides additional services to allow the MAC service user the ability to
determine and use multiple routes through a bridged LAN. This International Standard specifies the provi-
sion for an optional Route Determination Entity (RDE) within the LLC sublayer. This entity provides for the
discovery and sclection of a path (bridged route) for each required data link through the bridged LAN. It
does not preclude the LLC service user from providing its own method of discovery and selection of routes.

To Capa-
bilities and options have been implemented. Such a statement is called a Protocol Implementation Eonform-
anc¢ Statement (PICS), as defined in ISO/IEC 9646-1 : 1994. This International Standard provides sfich a
PICE proforma (Annex A) in compliance with the relevant requirements, and in accordance with the relpvant
guidance given in ISO/IEC 9646-2 : 1994.

1.2|Standards compatibility

The|peer protocol procedures defined in clause 5 utilize some of the concepts and principles, as well as fom-
marlds and responses, of the balanced data link control procedures known.as’Asynchronous Balanced Mode
(ABM), as defined in ISO/IEC 13239 : 1997. (The ABM procedures provided the basis upon which the [TU-
T Rpcommendation X.25 Level 2 LAPB procedures were defined.) The frame structure defined for thd data
link|layers procedures as a whole is defined in part in clause 3-@f.this International Standard and in pjrt in
thoge International Standards that define the various MAC pfocedures. The combination of a MAC subjayer
addfess and an LLC sublayer address is unique to each dataJink layer service access point in the LAN.

NOTE—This division of data link layer addressing space into separate MAC and LLC address fields is not preseptly a
part of any present ISO data link layer International Standard.

The|RDE procedures defined in clause 9 utilizetsome of the concepts and principles as defined in ISQ/IEC
100B8 : 1993, annex C.

1.3|Normative references

The| following standards contairr’provisions which, through reference in this text, constitute provisiops of
this|part of ISO/IEC 8802. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and (parties to agreements based on this part of ISO/IEC 8802 are encouraged to inyesti-
gatq| the possibility of\applying the most recent editions of the standards indicated below. Members of IEC
and|ISO maintain‘tegisters of currently valid International Standards.

IEC] 6095521989, Process data highway, Type C (PROWAY C), for distributed process control systems.”

ISOJIEC” 7498-1: 1994, Information technology—Open Systems Interconnection—Basic Refefence
Model—The Basic Model~

ISO/IEC 7498-4 : 1989, Information processing systems—Open Systems Interconnection—Basic Reference
Model—Part 4: Management framework.

IEC publications are available from IEC Sales Department, Case Postale 131, 3 rue de Varembé, CH-1211, Genéve 20, Switzerland/
Suisse. IEC publications are also available in the United States from the Sales Department, American National Standards Institute, 11
West 42nd Street, 13th Floor, New York, NY 10036, USA.

31SO and ISO/IEC publications are available from the ISO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211, Genéve
20, Switzerland/Suisse. 1SO and ISO/IEC publications are also available in the United States from the Sales Department, American
National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA.
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ISO 8824 : 1990, Information technology—Open Systems Interconnection—Specification of Abstract Syn-
tax Notation One (ASN. 1) (provisionally retained edition).

ISO/IEC 8886 : 1996, Information technology—Open Systems Interconnection—Data link service defini-

tion.

ISOIIEC 9595 : 1991, Information technology—Open Systems Interconnection—Common management
information service definition.

ISO/IEC 9596-1 : 1991, Information technology—Open Systems Interconnection—Common management
information protocol—Part 1: Specification.

ISO/I
methd

ISO/M
methd

I1SO/1
tions
bridgg

ISO/1
overv

ISO/I
Objed

ISO/1
State

ISO/1
Attrib

ISO/T

EC 9646-1 : 1994, Information technology—Open Systems Interconnection—Conformance tést
dology and framework—Part 1: General concepts.

EC 9646-2 : 1994, Information technology—Open Systems Interconnection—Conformance test
dology and framework—Part 2: Abstract Test Suite specification.

EC 10038 : 1993 [ANSIIEEE Std 802.1D, 1993 Edition], Information technology—Telecommuni
and information exchange between systems—Local area networks—Medid access control (MA

s.4

EC 10040 : 1992, Information technology—Open Systems Intefeonnection—Systems managem|
ew.

EC 10164-1 : 1993, Information technology—Open Systéms Interconnection—Systems Manageme
t Management Function.

EC 10164-2 : 1993, Information technology—Open Systems Interconnection—Systems Manageme
Management function.

HC 10164-3 : 1993, Information technology—Open Systems Interconnection—Systems Managemd
utes for representing relationships,

EC 10164-4 : 1992, Informdtion technology—Open Systems Interconnection—Systems managemg

Alarn} reporting function.

ISO/1
Event]

ISO/T
Logc

EC 10164-5 : 1993; Information technology—Open Systems Interconnection—Systems managemg
Report Management Function.

EC 1016461993, Information technology—Open Systems Interconnection—Systems Managemg
pntrol function.

ISO/I

ng

ng

®)

ent

EC. 10165-1 : 1993, Information technology—Open Systems Interconnection—Management inforr]

tion services—Structure of management information: Management Information Model.

ISO/IEC 10165-2 : 1992, Information technology—Open Systems Interconnection—Structure of manage-
ment information: Definition of management information.

ISO/IEC 10165-4 : 1992, Information technology—Open Systems Interconnection—Structure of manage-
ment information—Part 4: Guidelines for the definition of managed objects.

“This publication is available from the ISO Central Secretariat. It is also available from the Institute of Electrical and Electronics Engi-
neers, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331, USA.
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ISO/IEC 10165-5 : 1994, Information technology—Open Systems Interconnection
ment information: Generic management information.

Structure of manage-

ISO/IEC TR 10171 : 1994, Information technology—Telecommunications and information exchange
between systems—List of standard data link layer protocols that utilize high-level data link control (HDLC)
classes of procedures and list of standardized XID format identifiers and private parameter set identification
values.

ISO/IEC 10742 : 1994, Information technology—Telecommunications and information exchange between
systems—Elements of management information related to OSI Data Link Layer standards.

ISO[IEC TT575 - T995, Information technology—Telecommunications and information exchange betveen
systgms—Protocol mappings for the OSI Data Link service.

ISOJIEC 13239 : 1997, Information technology—Telecommunications and information exchange betfveen
syst¢ms—High-level data link control (HDLC) procedures.

ITUIT Recommendation X.25, Interface between data terminal ¢cquipment (DTE) and)data circuit-ternjinat-
ing ¢quipment (DCE) for terminals operating in the packet mode and connected ‘to/public data networks by

dedikated circuit.

ITUIT Recommendation X.200, Reference model on open systems interconnection for CCITT applicatjons.

1.4|Acronyms and definitions

1.4.1 Acronyms and abbreviations

AB Asynchronous Balanced Mode

AC ACKnowledge

AD Asynchronous Disconnected Mode
ARK All Routes Explorer

C Command

C/R Command/Response

DA Destination Address

DCE Data Circuit-terminating Equipment
DIS(C DISConnect

DL Data Link

DLH Data Link Entity

DM Disgonnected Mode

DSAP Destination Service Access Point
DTH Data Terminal Equipment

F Final

FCS§ Frame Check Sequence

FRMR FRaMe Reject
HDLC High-level Data Link Control

I Information

I Information transfer format

IEC International Electrotechnical Commission
ISO International Organization for Standardization

SAIL ITU-T publications are available from the International Telecommunications Union, Sales Section, Place des Nations, CH-1211,
Genéve 20, Switzerland/Suisse. They are also available in the United States from the U.S. Department of Commerce, Technology
Administration, National Technical Information Service (NTIS), Springfield, VA 22161, USA.
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ITU-T International Telecommunications Union—Telecommunications
LAN Local Area Network

LAPB Link Access Procedure, Balanced
LLC Logical Link Control

LSAP Link Service Access Point

LSB Least Significant Bit

LSDU Link layer Service Data Unit

M Modifier function bit

MAC Medium Access Control

MO Managed Object

N(R) Receive sequence Number

N(S) Send sequence Number

NSR Non Source Routed

OSI Open Systems Interconnection

P Poll

PDU Protocol Data Unit

P/F Poll/Final

PHY PHYsical

R Response

RCC Route Control Component

RDC Route Determination Component
RDE Route Determination Entity

REJ Reject

RIF Routing Information Field

RII Routing Information Indicator
RNR Receive Not Ready

RQ Route Query

RQC Route Query Command

RQR Route Query Response

RR Receive Ready

RS Route Selected

RSC Route Selected Command

S Supervisory format

S Supervisory function bit

SA Source Address

SABME  Set Asynchronous Balanced Mode Extended
SAP Service Access-Point

SRF Specifically Rotited Frame

SRT Source Routing Transparent (bridge)
SSAHK Sour¢e.Service Access Point
STE Spanning Tree Explorer

STR Spanning Tree Route

TEST Test

TRR Timer Route Response

TRS Timer, Route Select

U Unnumbered format

UA Unnumbered Acknowledgment
Ul Unnumbered Information

V(R) Receive state Variable

V(S) Send state Variable

XID eXchange IDentification

Within the Managed Object definitions and GDMO templates, the following abbrevations are used in the
standard-name element of a document identifier when making references to other documents.
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DML ISO/IEC 10742 : 1994

1.4.2 Definitions

For

the purpose of this International Standard, the following definitions shall apply:

1.4.2.1 accept: The condition assumed by an LLC upon accepting a correctly received PDU for processing.

1.4.2.2 address fields (DSAP and SSAP): The ordered pair of service access point (SAP) addresses at the

beg
LL(

1.4.
brid

1.4.

1.4,
by g

14.
to

14.
con
add

2

14.
tion
con

14.
ture}
vidd
con
inte

nning of an LLC PDU that identifies the LLC(s) designated to receive the protocol data unit (PDU
[ sending the PDU. Each address field is one octet in length.

R.3 all routes explorer (ARE): A frame that traverses every path and combination of‘paths thro
ged network.

2.4 basic status: The capability of an LLC to send or receive a PDU containing an information fiel

n LLC. It causes the addressed LLC(s) to execute a specific data link-centrol function.

R.6 command PDU: All PDUs sent by an LLC in which the C/R)bit in the SSAP address field is
D”.

ent of the control field is interpreted by the recéiving destination LLC(s) designated by the [
ess field:

As a command, from the source LLC designated by the SSAP address field, instructing the pq
mance of some specific function; or

As aresponse, from the source LLC designated by the SSAP address ficld.

P.8 data link: An assembly of fiyo or more terminal installations and the interconnecting commu
5 channel operating accordingto a particular method that permits information to be exchanged; i
ext the term terminal installation does not include the data source and the data sink.

P.9 data link layer: The conceptual layer of control or processing logic existing in the hierarchical {
of a station thatis responsible for maintaining control of the data link. The data link layer functiong
an interface)between the station higher layer logic and the data link. These functions include add
rol field (interpretation, channel access and command PDU/response PDU generation, sending
Fpretation®

1.4.

R.5 command: In data communications, an instruction represented in the'Cotitrol field of a PDU and s

R.7 control field (C): The field immediately followingthe DSAP and SSAP address fields of a PDU|.

) and

hgh a

equal

The
SAP

rfor-

nica-
1 this

truc-
pro-
ress/

and

P.10"descriptor: The portion of the routing information field that indicates the individual segme

and

brid

ge of the network path. A series of descriptors therefore describe a path through the network.

1.4.2.11 exception condition: The condition assumed by an LLC upon receipt of a command PDU that it
cannot execute due to either a transmission error or an internal processing malfunction.

1.4.2.12 global (broadcast) DSAP address: The predefined LLC DSAP address (all ones) used as a broad-

cast

(all parties) address. It can never be the address of a single LLC on the data link.

1.4.2.13 group (multicast) DSAP address: A destination address assigned to a collection of LLCs to facili-

tate

their being addressed collectively. The least significant bit shall be set equal to “1”.
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1.4.2.14 higher layer: The conceptual layer of control or processing logic existing in the hierarchical struc-
ture of a station that is above the data link layer and upon which the performance of data link layer functions

are dependent; for example, device control, buffer allocation, LLC station management, etc.

1.4.2.15 information field: The sequence of octets occurring between the control field and the end of the LLC

PDU. The information field contents of I, TEST, and UI PDUs are not interpreted at the LLC sublayer.

1.4.2.16 invalid frame: A PDU that either
1)  Does not contain an integral number of octets,
2)  Does not contain at least two address octets and a control octet, or

3

1.4.1
ical

Teadentifadbithae nhucical 1avor or-MAC cublaver as containina data bit errars
SHaehteaoytRe-prRyStcartay o= Y £

inks. The LLC generates command PDUs and response PDUs for sending and interprets received

.17 LLC: That part of a data station that supports the logical link control functions of onc oriore{log-

om-

manfd PDUs and response PDUs. Specific responsibilities assigned to an LLC include
1 Initiation of control signal interchange,
2 Organization of data flow,
3] Interpretation of received command PDUs and generation of appropriate response PDUs, and
4]  Actions regarding error control and error recovery functions in the LG Sublayer.
1.4.2.18 MAC: That part of a data station that supports the medium agccess’control functions that residg just

belo)
cheq

1.4.]

1.4.]

w the LLC sublayer. The MAC procedures include framing/d€framing data units, performing
king, and acquiring the right to use the underlying physicalinédium.

.19 N-layer: A subdivision of the architecture, constitisted by subsystems of the same rank (N).

.20 N-user: An N+1 entity that uses the servi¢és of the N-layer, and below, to communicate

another N+1 entity.

1.4.]

.21 non-source routed (NSR): Indicates that the frame does not make use of a routing inform

CIror

with

htion

field (i.e., the RIF is null and the RII is notyset).

1.4.

1.4.2.23 path: A bridged route between a source and a destination.

2.22 octet: A bit-oriented element that consists of eight contiguous binary bits.

1.4.2.24 peer protocal: The sequence of message exchanges between two entities in the same layer that uti-
lize [the services of the underlying layers to effect the successful transfer of data and/or control information

from one locatién-to another location.

1.4.2.25 priority (use in primitives): A parameter used to convey the priority required or desired.

1.4.]

layer or received as a unit from the MAC sublayer. A valid LLC PDU is at least 3 octets in length, and con-

QLS ets delivered a nit to the MA

sub-

tains two address fields and a control field. A PDU may or may not include an information field in addition.

1.4.2.27 protocol type (PTYPE): A field in the RDE PDU information field that describes the protocol

function of the PDU.

1.4.2.28 remote MAC (RMAC): The MAC component at the remote end of the data link as specified by its

unique 48-bit address.

1.4.2.29 remote SAP (RSAP): The SAP at the remote end of a data link as specified by its LLC address.
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1.4.2.30 response: In data communications, a reply represented in the control field of a response PDU.
It advises the addressed destination LLC of the action taken by the source LLC to one or more
command PDUs.

1.4.2.31 response PDU: All PDUs sent by a LLC in which the C/R bit in the SSAP address field is equal
tO 6‘19"

1.4.2.32 route: Denotes the information employed to generate routing information. It becomes a
routing_information parameter when placed in the MAC primitive. The route explicitly describes the path a
frame takes through a bridged network.

1.4]2.33 route query (RQ): An RDE PDU used to explore possible paths between two stations developing a
data link. The route query consists of a command PDU (RQC) and a response PDU (RQR).

1.4)2.34 route selected (RS): An RDE PDU used to announce the selection of a path between two sthtions
devieloping a data link.

1.4)2.35 routing information: The data that explicitly describes the route a frame takes through a biidged
netpork. The routing_information parameter is included in the MA_UNITDATA reques{ and
MA_UNITDATA indication MAC primitives.

1.4{2.36 routing information field (RIF): Denotes the routing information field of the source-routed frame
format.

1.4J2.37 routing information indicator (RII): An indicatiep’that the frame format contains a routing finfor-
mation field (RIF).

[~

1.4J2.38 service: The capabilities and features proyided by an N-layer to an N-user.

1.4)2.39 service class (use in primitives):?A’ parameter used to convey the class of service required
or desired.

1.4{2.40 source routing: The capability for a source to specify the path that a frame will use to traverpe the
bridged network.

1.4)2.41 Source Routing:Iransparent (SRT): The bridging technology defined by ISO/IEC 10038 : |1993,
anrex C, as an extension/to the transparent bridging rules allowing the source station to specify th¢ path
thrgugh the bridged network (source routing).

1.4)2.42 spanning tree explorer (STE): A type of source-routed frame that will traverse the network fol-
lowling the-spanning tree path created by the transparent bridging rules.

1.4)2:43 spanning tree route (STR): A term used to denote the configuration of transparent bridgeq such
that every segment is connected to the root of the network through exactly one path. A frame sent without
routing information (NSR) traverses the network on the spanning tree path according to the rules for trans-
parent bridging. A frame sent with a routing type of STE is forwarded through the network on the spanning
tree path, but is forwarded by the rules for SRT bridges (note that a bridge that does not support source rout-
ing will not forward STE frames).

1.4.2.44 specifically routed frame (SRF): A frame sent with a routing information field that describes the
exact path that the frame will take through the bridged network.

This International Standard uses the following term as defined in ISO/IEC 9646-1 : 1994:

Copyright © 1998 |EEE. All rights reserved. 9
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—  Protocol implementation conformance statement (PICS) proforma

1.4.3 Basic reference model

— Data Link layer
— Open system
—  (N)-entity

— (N)-protocol

—  (N)-service access point

1.4.4|Management framework

This part of ISO/IEC 8802 makes use of the following term defined in ISO/IEC 7498-4 : 1989:
— | Managed object

1.4.5|Systems management overview

This part of ISO/IEC 8802 makes use of the following terms defined in ISO/IEC 10040 : 1992:

— | Managed object class
— | Notification

1.4.6/Common management information service definition

This part of ISO/IEC 8802 makes use of the following term defined in ISO/IEC 9595 : 1991:
— | Attribute

1.4.7|Information model

This part of ISO/IEC 8802 makes usecof the following terms defined in ISO/IEC 10165-1 : 1993:

—| Attribute type

— | Behaviour

— | Containment

— | Distinguished, name
— | Inheritance

— | Name binding

— | Package

— | Parameter

— | ‘Relative distinguished name
— dSubclass

— Superclass

1.4.8 Guidelines for the definitior: of managed objects
This part of ISO/IEC 8802 makes use of the following terms defined in ISO/IEC 10165-4 : 1992:
— Managed object class definition

— Template
— Parameter

10 Copyright © 1998 IEEE. All rights reserved.
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1.5 Conformance

1.5.1 Static conformance

1.5.1.1 General requirements

An implementation that claims conformance to this International Standard shall implement the following:
a) LLC Type | operation as specified in 6.9.

1.5.1.2 Optional requirements

An [implementation that claims conformance to this International Standard may implement any of\thg fol-
lowjng options:

a) LLC Type 2 operation, or LLC Type 3 operation, or LLC Type 2 operation and CLIC Type 3 dpera-
tion. LLC Type 2 operation is specified in 7.9, and LLC Type 3 operation is specitfied in 8.7, or
The flow control technique as specified in annex B, or

Initiation of the Duplicate Address Check procedure as specified in 6.9 or

Initiation of the TEST function as specified in 6.7, or

The RDE as specified in clause 9.

o o C o

1.5{2 Dynamic conformance

For|each function that the PICS states to be supported, the implementation shall exhibit behavior consjstent
witlh the implementation of the following:

The corresponding data link layer proceduresyand
The encoding of any transmitted frames

o o

as specified in the clauses to which the PICS\proforma entry for the function refers.
1.5|3 PICS proforma

The supplier of a protocol implemientation that is claimed to conform to this International Standard|shall
conpplete a copy of the PICS proforma in annex A, including the information necessary to identify fully both
the pupplier and the implementation.

Copyright © 1998 IEEE. All rights reserved. 11
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2. LLC sublayer service specifications

2.1 General

This clause covers the services required of, or by, the LLC sublayer at the logical interfaces with the network
layer, the MAC sublayer, and the LLC sublayer management function.

In general, the services of a layer (or sublayer) are the capabilities it offers to a user in the next higher layer
(or sublayer). In order to provide its service, a layer (or sublayer) builds its functions on the services it

requires from the next lower layer (or sublayer). Figure 2 illustrates this notion of service hierarchy and

h +lo lots L filbhat < 4 £ N - s PPy ratad N1 L
shows—thererattonsnp-ormetwo-CotfeSpoae it HSers o meiassoctatearayetr<

tocol|entities.

of-stblayerpeer{ro-

Service
provider

Service Service
user user,

Request ——P»
3 Indication

~@—— Response

Confirm --——

Figure 2—Service primitives

Services are specified by describing the information flow between the N-user and the N-layer (or sublayer).
This [information flow is modeléd by discrete, instantaneous events, which characterize the provision pf a
service. Each event consists of passing a service primitive from one layer (or sublayer) to the other thrqugh
an Ntlayer (or sublayer) service access point associated with an N-user. Service primitives convey the inffor-
matipn required in providing a particular service. These service primitives are an abstraction in that they
specify only the service provided rather than the means by which the service is provided. This definition of
servigce is indeperident of any particular interface implementation.

Services ar&specified by describing the service primitives and parameters that characterize each servicp. A
servipe may have one or more related primitives that constitute the activity that is related to the partiqular
servicenEach service primitive may have zero or more parameters that convey the information requirefd to
provide the service.

Primitives are of four generic types:

1)  REQUEST: The request primitive is passed from the N-user to the N-layer (or sublayer) to request
that a service be initiated.

2) INDICATION: The indication primitive is passed from the N-layer (or sublayer) to the N-user to
indicate an internal N-layer (or sublayer) event that is significant to the N-user. This event may be

logically related to a remote service request, or may be caused by an event internal to the N-layer (or
sublayer).

12 Copyright © 1998 |EEE. All rights reserved.
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3) RESPONSE: The response primitive is passed from the N-user to the N-layer (or sublayer) to com-
plete a procedure previously invoked by an indication primitive.

4)  CONFIRM: The confirm primitive is passed from the N-layer (or sublayer) to the N-user to convey
the results of one or more associated previous service request(s).

Possible relationships among primitive types are illustrated by the time-sequence diagrams shown in
figure 3. The figure also indicates the logical relationship of the primitive types. Primitive types that occur
earlier in time and are connected by dotted lines in the diagrams are the logical antecedents of subsequent
primitive types.

a b)
Request ——> <_Indication
[ d)
!  Indication Indication R
- =& — ~
Request  ——>| _
RS Indication Response Response
— —> ~ D
e f)
Request -
T~ - Indication
Indication _ Indication s
’ . Confrm | - 7 Response
g h)
Request _ %‘ Request ~ Request |
i - » . Indication
‘ —————— - >
Cornfirm ~ | Confirm . Statgs-lnglggtf) n__
LN —
i)

Request 9'

Status-Indication
<. _______

Figure 3—Time-sequence diagrams
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This subclause specifies the services required of the LLC sublayer by the network layer, as viewed from the
network layer, to allow a local network layer entity to exchange packets with remote peer network layer enti-
ties. The services are described in an abstract way and do not imply any particular implementation or any
exposed interface.

Three forms of service arc provided: unacknowledged connectionless-mode, connection-mode, and
acknowledged connectionless-mode.

1)

2)

3)

2.2.1

2.21

2.21

Unacknowledged connectionless-mode services: This set of data transfer services provides
means by which network entities can exchange link service data units (LSDUs) without the esfabt
ment of a data link level connection. The data transfer can be point-to-point, multicast, ornbroadc

Connection-mode services: This set of services provides the means for establishing, Wdsing, re
ting, and terminating data link layer connections. These connections are point-to-point connecti

between LSAPs.

a) The connection establishment service provides the means by which/a network entity
request, or be notified of, the establishment of data link layer connections.

b) The connection-oriented data transfer service provides the means by which a network en
can send or receive LSDUs over a data link layer connection. This service also provides d
link layer sequencing, flow control, and error recovery;

¢) The connection reset service provides the meanstby ‘which established connections can
returned to the initial state.

d) The connection termination service provide$the means by which a network entity can requ
or be notified of, the termination of data ligk layer connections.

e) The connection flow control service provides the means to control the flow of data associg

with a specified connection, across-the network layer/data link layer interface.

the
sh-
hst.

ct-
ns
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Lity
ata

be
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ted

Acknowledged connectionless-meode services: The acknowledged connectionless-mode data gnit

exchange services provide the means by which network layer entities can exchange link service ¢

ata

units (LSDUs) that are acknowledged at the LLC sublayer, without the establishment of a data link

connection. The services {provide a means by which a network layer entity at one station can sen
data unit to another station, request a previously prepared data unit from another station, or excha
data units with anpther station. The data unit transfer is point-to-point.

Overview of interactions
1 Unacknowledged connectionless-mode services

L 1:]YUnacknowledged connectionless-mode data transfer

d a

1g¢C

The primitives associated with unacknowledged connectionless-mode data transfer are as follows:

DL-UNITDATA request
DL-UNITDATA indication

The DL-UNITDATA request primitive is passed to the LLC sublayer to request that an LSDU be sent using
unacknowledged connectionless-mode procedures. The DL-UNITDATA indication primitive is passed from
the LLC sublayer to indicate the arrival of an LSDU.

14

Copyright © 1998 IEEE. All rights reservi

ed.


https://iecnorm.com/api/?name=9343fc68d60de4a3104ee02516f32ce1

SPECIFIC REQUIREMENTS—PART 2: LOGICAL LINK CONTROL

ISO/IEC 8802-2 : 1998 (E)

2.2.1.2 Connection-mode services

2.2.1.2.1 Connection establishment

The primitives associated with connection establishment are as follows:

— DL-CONNECT request
— DL-CONNECT indication
— DL-CONNECT response
— DL-CONNECT confirm

The| DL-CONNECT request primitive is passed to the LLC sublayer to request that a data link connecti
estaplished between a local LSAP and a remote LSAP. The DL-CONNECT indication primitiye-s p

ANSI/IEEE Std 802.2, 1998 Edition

bn be
hssed

from the LLC sublayer to indicate the request by a remote entity to establish a connection to aslocal ISAP.

Thel DL-CONNECT response primitive is passed to the LLC sublayer to signal acceptance 'of,a conne
Thel DL-CONNECT confirm primitive is passed from the LLC sublayer to convey the results of the pre
ass(ciated DL-CONNECT request primitive.

22

The| primitive associated with connection-mode data transfer are as follows:

|

1.2.2 Connection-mode data transfer

- DL-DATA request
- DL-DATA indication

Ction.
1ous

Thel DL-DATA request primitive is passed to the LLC sublayer to request that an LSDU be sent using|con-

nec
the

22

The]

!

Thel
tion
to 11

2.2

ion-modc procedures. The DL-DATA indication primitive is passed from the LLC sublayer to ind
hrrival of an LSDU.

1.2.3 Connection termination

primitives associated with connection’termination are as follows:

- DL-DISCONNECT request
- DL-DISCONNECT indication

DL-DISCONNECT request primitive is passed to the LLC sublayer to request the immediate terf
of a data link connection. The DL-DISCONNECT indication primitive is passed from the LLC sub

ndicate to the-network that a connection has been terminated.

1.2.4 Connection reset

The

icate

nina-
layer

primitives associated with connection resetting are as follows:

— DL-RESET request
— DL-RESET indication
— DL-RESET response
— DL-RESET confirm

The DL-RESET request primitive is passed to the LLC sublayer to request that a connection be immediately
reset to the initial state. The DL-RESET indication primitive is passed from the LL.C sublayer to indicate a
connection reset attempt by either a remote entity or the local LLC sublayer. The DL-RESET response prim-
itive is passed to the LLC sublayer to signal acceptance of the reset condition. The DL-RESET confirm

Copyright © 1998 IEEE. All rights reserved.
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primitive is passed from the LLC sublayer to convey the results of the previous associated DL-RESET
request primitive.

2.2.1.2.5 Connection flow control
The primitives associated with connection flow control are as follows:

— DL-CONNECTION-FLOWCONTROL request
— DL-CONNECTION-FLOWCONTROL indication

The DL-CONNECTION-FLOWCONTROL request primitive is passed to the LLC sublayer to control the
flow[Trom the LLC sublayer ol DL-DAIA indication primitives related [0 a connection. The [DL-
CONNECTION-FLOW-CONTROL indication primitive is passed from the LLC sublayer to cantfel the
flow [from the network layer of DL-DATA request primitives related to a connection.

2.2.1.3 Acknowledged connectionless-mode services
2.2.1.3.1 Acknowledged connectionless-mode data unit transmission sérvice

The primitives associated with the acknowledged connectionless-mode data ufiit’ transmission servicq are
as follows:

— DL-DATA-ACK request
— DL-DATA-ACK indication
— DL-DATA-ACK-STATUS indication

The PL-DATA-ACK request primitive is passed to the LL:Csublayer to request that an LSDU be sent|to a
remdte LLC using acknowledged connectionless-mode, data unit transmission procedures. The DL-DATA-
ACHK indication primitive is passed from the LLC sublayer to indicate the arrival of a command PDU exfept
in the case where this PDU is used only for resynchronization. The DL-DATA-ACK-STATUS indicdtion
primftive is passed from the LLC sublayer to.donvey the results of the previous associated DL-DATA-ACK
requést primitive.

2.2.1.3.2 Acknowledged connectionless-mode data unit exchange service

The [primitives associated with ‘the acknowledged connectionless-mode data unit exchange service| are
as follows:

— DL-REPLY requést
— DL-REPLY:indication
— DL-REREY-STATUS indication

The PL-REPLY request primitive is passed to the LLC sublayer to request that an LSDU be returned frgm a
remdte station or that LSDUs be exchanged between stations using acknowledged connectionless-mode fata
unit cxchamge procedures-The DEREPEY Imdicationr primitive TS passed from the € subtayer o imdicate
the arrival of a command PDU. The DL-REPLY-STATUS indication primitive is passed from the LLC sub-
layer to convey the results of the previous associated DL-REPLY request primitive.

2.2.1.3.3 Reply data unit preparation

The primitives associated with reply data unit preparation are as follows:

— DL-REPLY-UPDATE request
— DL-REPLY-UPDATE-STATUS indication

16 Copyright © 1998 IEEE. All rights reserved.
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The DL-REPLY-UPDATE request primitive is passed to the LLC sublayer with an LSDU to be held by LLC
and sent out at a later time when requested to do so by some other station. The DL-REPLY-UPDATE-
STATUS indication primitive is passed from the LLC sublayer to convey the results of the previous associ-
ated DL-REPLY request primitive.

2.2.2 Detailed service specifications

This subclause describes in detail the primitives and parameters associated with the identified services. Note
that the parameters are specified in an abstract sense. The parameters specify the information that must be
available to the receiving entity. A specific implementation is not constrained in the method of making this

infarmation available

Th¢ “source_address” and “destination_address” parameters provide at a minimum the logicdD¢oncatena-
tiop of the MAC address field (SA and/or DA) and the LLC address field (SSAP and/or DSAP). An {mple-
meptation of connection-mode services may make use of a locally significant connectiomidefitifier to[imply
soyrce and destination address parameters. The “data” parameter may be provided by actually passipg the
link service data unit, by passing a pointer, or by other means. The “priority” param@tér provides the priority
asspciated with the data unit transfer. The “priority” parameter is passed tranSparently to the underlying
MAC sublayer via the appropriate LLC/MAC primitives; see 2.3. The “reason®parameter provides an gxpla-
natjon of the disconnection, including a request by the remote entity, or/an'error internal to the LL sub-
laypr. The “amount” parameter provides information regarding the arount of data that the LLC enfity is
allgwed to pass. The “service_class” parameter indicates whether or‘not'an acknowledge capability in|MAC
sublayer is to be used for the data unit transfer. The “status” parameter indicates the success or failure |of the
prejvious associated data unit transfer request.

2.2.2.1 DL-UNITDATA request
2.2.2.1.1 Function

This primitive is the service request primitive for the unacknowledged connectionless-mode data trhnsfer
seryice.

2.2.2.1.2 Semantics of the service primitive
The¢ primitive shall provide\parameters as follows:

DL-UNITDATA request (
source_address,
destination_address,
data,
priority
)

The source_address and destination_address parameters specify the local and remote LSAPs involved in the
data unit transfer. The destination_address may specify either an individual or group address. The data
parameter specifies the link service data unit to be transferred by the data link layer entity. The priority
parameter specifies the priority desired for the data unit transfer.

2.2.2.1.3 When generated

This primitive is passed from the network layer to the LLC sublayer to request that an LSDU be sent to one
or more remote LSAP(s) using unacknowledged connectionless-mode procedures.
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.1.4 Effect on receipt
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Receipt of this primitive causes the LLC sublayer to attempt to send the LSDU using unacknowledged con-
nectionless-mode procedures.

222

.1.5 Additional comments

This primitive is independent of any connection with the remote LSAP. A possible logical sequence of prim-
itive associated with successful unacknowledged connectionless-mode data unit transfer is illustrated in fig-

ure 3,

item (c).

222

222

"~ AT "
UATA INiJdivativii

2.1 Function

This primitive is the service indication primitive for the unacknowledged connectionlesssmode data
transfpr service.

222

2.2 Semantics of the service primitive

The primitive shall provide parameters as follows:

The §
involy

DL-UNITDATA indication (
source_address,
destination~address,
data,
priority

)

group address specifying multiple LSAPs, including a local LSAP. The data parameter specifies the link
vice data unit that has been received by thelDLC sublayer entity. The priority parameter specifies the prio
desirqd for the data unit transfer.

222

This primitive is passed from'the LLC sublayer to the network layer to indicate the arrival of an LSDU fj

2.3 When generated

the specified remote entity.

222

2.4 Effect.on receipt

The efffect(on'receipt of this primitive by the network layer is unspecified.

222

nit

ource_address and destination_address parameters specify, respectively, the remote and local LSAPs
ed in the data unit transfer. The destinatioi~address may be the address of a local LSAP, or may He a

rity

This primitive is independent of any connection within the remote LSAP. In the absence of errors, the con-

tents of the data parameter are logically complete and unchanged relative to the data parameter in the associ-
ated DL-UNITDATA request primitive.

22.2

222

.3 DL-CONNECT request

.3.1 Function

This primitive is the service request primitive for the connection establishment service.
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2.2.2.3.2 Semantics of the service primitive

The

primitive shall provide parameters as follows:

DL-CONNECT request (
source_address,
destination_address,
priority
)

They

confiected. The priority parameter specifies the priority desired for the connection.

2.2)2.3.3 When generated

Thi

2.22.3.4 Effect on receipt

The

a logical link connection with the remote LLC entity.

2.22.3.5 Additional comments

Ap

in figure 3, item (f).

2.2,

2.2,

This

2.2,

The

source—address—amd-destmatron—address pararntciers bpu.ify thiefocatand Temote ESAPS that arc

receipt of this primitive by the LLC sublayer causes the local LLC'entity to initiate the establishmd

pssible logical sequence of primitives associated with-successful connection establishment is illust

2.4 DL-CONNECT indication
2.4.1 Function
primitive is the service indication primitive for the connection establishment service.
2.4.2 Semantics of the service primitive
primitive shall provide parameters as follows:
DL-CONNECT indication (

source_address,
destination_address,

to be

primitive is passed from the network layer to the LLC sublayer when the networlolayer entity wishes to
estaplish a logical link connection, of a given priority, to a remote LSAP,

nt of

Fated

Nriority
!

)

The source_address and destination_address parameters specify the remote and local LSAPs that are to be
connected. The priority parameter indicates the priority desired for the connection.

2.2,

2.4.3 When generated

This primitive is passed from the LLC sublayer to the network layer to indicate that a connection of a certain
priority is being requested.
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2.2.2.4.4 Effect on receipt

The network layer entity shall issue either a DL-CONNECT response primitive to accept the connection, or
a DL-DISCONNECT request primitive to refuse the connection.

2.2.2.4.5 Additional comments

None.

2.2.2.5 DL-CONNECT response

2.2.25. T Function

This primitive is the service response primitive for the connection establishment service.
2.2.2{5.2 Semantics of the service primitive

The primitive shall provide parameters as follows:

DL-CONNECT response  (
source_address,
destination_address,
priority
)

The gource_address and destination_address parameters specify the local and remote LSAPs that are tq be
conngcted. The priority parameter indicates the priority pravided for the connection.

2.2.205.3 When generated

This primitive is passed from the network layerto the LLC sublayer to indicate acceptance of the requegted
conngction.

2.2.2,5.4 Effect on receipt

The rgceipt of this primitive by the LLC sublayer causes the local LLC entity to accept a logical link conrjec-
tion with the remote LLC entity.

2.2.215.5 Additional.comments

The network layer entity can return the same priority as given in the DL-CONNECT indication primitiv¢ or
it may select'a lower priority. After returning a DL-CONNECT response primitive, the network layer enftity
assunres that the connection is established.

2.2.2.6 DL-CONNECT confirm
2.2.2.6.1 Function

This primitive is the service confirm primitive for the connection establishment service.
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2.2.2.6.2 Semantics of the service primitive

The primitive shall provide parameters as follows:

DL-CONNECT confirm (
source_address,
destination_address,
priority
)

The

con

2.2

Thi

ciat

and

2.2

The

2.2

Thi

2.2

2.2

Thi

2.2

The

source_address and destination_address parameters specily the local and remote LSAPs that are
hected. The priority parameter indicates the priority provided for the connection.

2.6.3 When generated

b primitive is passed by the LLC sublayer to the network layer to convey the results of the previous
bd DL-CONNECT request primitive. The results indicate that the connection attempt was succe
specify the priority obtained.

2.6.4 Effect on receipt
network layer entity may use this connection for data unit trapsfer.

2.6.5 Additional comments

2.7 DL-DATA request
2.7.1 Function

primitive is the service request primitive for the connection-mode data unit transfer service.
2.7.2 Semantics of‘the service primitive

primitive shall\provide parameters as follows:

DL-DATA request (
source_address,
destination_address,

to be

asso-
ssful,

primitive indicates that the remote network layefzentity received and accepted the connection attefpt.

data

)

The source_address and destination_address parameters specify the local and remote LSAPs of the connec-
tion. The data parameter specifies the link service data unit to be transferred by the LLC sublayer entity.

2.2.2.7.3 When generated

This primitive is passed from the network layer to the LLC sublayer to request that an LSDU be transferred

toa

remote LSAP over an existing connection.
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2.2.2.7.4 Effect on receipt

The receipt of this primitive by the LLC sublayer causes the LLC sublayer to transfer the LSDU over the
specified logical link connection using connection-mode procedures.

2.2.2.7.5 Additional comments

The DL-DATA request primitive does not contain a priority parameter because priority must be uniform for
all DL-DATA request primitive in a particular connection.

A possible logical sequence of primitives associated with successful connection-mode data unit transfer is
illustfated 1 figure 3, 1tem (C).

2.2.218 DL-DATA indication
2.2.218.1 Function
This primitive is the service indication primitive for the connection-mode data unit transfer service.
2.2.2|8.2 Semantics of the service primitive
The primitive shall provide parameters as follows:
DL-DATA indication (
source_address,

destination_saddress,
data

)
The $ource_address and destination_address parameters specify the local and remote LSAPs of |the
conngction. The data parameter specifies thé\link service data unit that has been received by the LJLC
sublayer entity.

2.2.2{8.3 When generated

This primitive is passed by the LLC sublayer to the network layer to indicate the arrival of an LSDU fijom
the specified remote networkJayer entity over a particular connection.

2.2.218.4 Effect onwreceipt
The effect on réceipt of this primitive by the network layer is unspecified.

2.2.2/8.5 Additional comments

In the absence of errors, the contents of the data parameter are logically complete and unchanged relative to
the data parameter in the associated DL-DATA request primitive.

2.2.2.9 DL-DISCONNECT request

2.2.2.9.1 Function

This primitive is the service request primitive for the connection termination service.
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2.2.2.9.2 Semantics of the service primitive
The primitive shall provide parameters as follows:

DL-DISCONNECT request (
source_address,
destination_address

)

The source_address and destination_address parameters specify the local and remote LSAPs of the connec-
tion to be terminated.

2.2..9.3 When generated

Thig primitive is passed from the network layer to the LLC sublayer when the network layer@ntity wisHes to
terminate a connection.

2.2.2.9.4 Effect on receipt

Rec¢ipt of this primitive causes the LLC sublayer to immediately terminate the'¢onnection.
2.2.p.9.5 Additional comments

All yinacknowledged LSDUs are discarded. The connection termibation service is an abortive service. [That
is, np guarantee of delivery can be assumed about data that is Aot yet acknowledged at a higher layer. Thus,

gracpful disconnection (i.e., without loss of data) is the responsibility of a higher layer protocol.

A pgssible logical sequence of primitives associated with successful connection termination is illustrat¢d in
figuge 3, item (c).

2.2.2.10 DL-DISCONNECT indication

2.2.2.10.1 Function

This|primitive is the service indication primitive for the connection termination service.
2.2.2.10.2 Semantics of.the service primitive

This|primitive shall previde parameters as follows:

DL-DISCONNECT indication (
source_address,
destination_address,
reason

)

The source_address and destination_address parameters specify the local and remote LSAPs of the termi-
nated connection. The reason parameter specifies the reason for the disconnection. The reasons for discon-
nection may include a request by the remote entity, or an error internal to the LLC sublayer.

2.2.2.10.3 When generated

This primitive 1s passed from the LLC sublayer to the network layer to inform the network layer that a con-
nection has been terminated.
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2.2.2.10.4 Effect on receipt

The network entity may no longer use this connection for data unit transfer.

~ ~ e

2.2.2.10.5 Additionai comments

All unacknowledged LSDUs are discarded. The connection termination service is an abortive service. That
is, no guarantee of delivery can be assumed about data that is not yet acknowiedged at a higher iayer. Thus,
graceful disconnection (i.e., without loss of data) is the responsibility of a higher layer protocol.

N NN44 Nl NDEeEoE +
L.l 1] ULTNEOL T TEYUDOL

2.2.2.11.1 Function

This primitive is the service request primitive for the connection reset service.
2.2.4.11.2 Semantics of the service primitive

The grimitive shall provide parameters as follows:

DL-RESET request  (
source_address,
destination_address

)

The dource_address and destination_address parameters spegify the local and remote LSAPs of the conec-
tion tp be reset.

2.2.2.11.3 When generated

This primitive is passed from the network layérto the LLC sublayer to request that a connection be resqt to
the irfitial state.

2.2.2.11.4 Effect on receipt

Rece]pt of this primitive causes immediate resetting of the connection.
2.2.2.11.5 Additional comments

All upacknowledged LSDUs are discarded. The connection reset service is an abortive service. That is| no

guardgntee of delivery can be assumed about data that is not yet acknowledged at a higher layer. Thus, grace-
ful repet (ice. without loss of data) is the responsibility of a higher layer protocol.

A blalacical N £ HOT PO | il £ — : 11 e H
poOSsstore—rogicar—seqHehce—or—primttves—assocrateca—witn—suceesstur—conmmectiomrreset—Ts—hustrated 1n

figure 3, item (f).
2.2.2.12 DL-RESET indication

2.2.2.12.1 Function

This primitive is the service indication primitive for the connection reset service.
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2.2.2.12.2 Semantics of the service primitive
The primitive shall provide parameters as follows:

DL-RESET indication (
source_address,
destination_address,
reason

)

The source_address and destination_address parameters specify the local and remote LSAPs of the connec-
tion[that 1s affected. The reason parameter specifies the cause for the reset indication primitive. One, df the
reaspn codes indicates that a reset was requested by a remote network layer entity or a remote LLC stbjayer
peet| [as shown in figure 3, items (f) and (d), respectively]. All other codes indicate that the loeal"LLC|sub-
layef has detected the need for a connection reset [as shown in figure 3, item (b)].

2.2.2.12.3 When generated

Thig primitive is passed from the LL.C sublayer to the network layer to indicate keither that a conneftion
resef has been requested by the remote network layer entity or remote LLC sublayer peer, or that the [local
LL( sublayer has determined that the data link connection is in need of reinitialization [as shown in figyre 3,
item| (d)].

2.2.p.12.4 Effect on receipt

For femote reset request, the network layer entity shall issug,either a DL-RESET response primitive to s{gnal
acceptance of the connection reset, or a DL-DISCONNEGCT request primitive to terminate the connedtion.
For Jocal reset condition indication, the network layer entity shall issue either a DL-RESET request prinjitive
to refinitialize the connection, or a DL-DISCONNECT request primitive to terminate the connection.

2.2.2.12.5 Additional comments
The [reasons for the reset may include a'‘request by the remote entity, or an error condition detected by the
loca] LLC sublayer. All unacknowlédged LSDUs are discarded. The connection reset service is an abartive

servjce. That is, no guarantee ofidelivery can be assumed about data that is not yet acknowledged at a higher
layef. Thus, graceful reset (ise., without loss of data) is the responsibility of a higher layer protocol.

2.2.2.13 DL-RESET/response
2.2.2.13.1 Function

This|primifive*is the service response primitive for the connection reset service.

2.2.2.13.2 Semantics of the service primitive

The primitive shall provide parameters as follows:

DL-RESET response  (
source_address,
destination_address

)

The source_address and destination_address parameters specify the local and remote LSAPs of the connec-
tion that is affected.
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2.2.2.13.3 When generated

This primitive is passed by the network layer to the LLC sublayer to indicate acceptance of the connection
reset.

2.2.2.13.4 Effect on receipt

The receipt of this primitive by the LLC sublayer causes the local LLC sublayer entity to complete the con-
nection reset.

2.2.2.13.5 Additional comments

All upacknowledged LSDUs are discarded. The connection reset service is an abortive service. That)is{ no
guarantee of delivery can be assumed about data that is not yet acknowledged at a higher layer. Thus, grdce-
ful repet (i.e., without loss of data) is the responsibility of a higher layer protocol.
2.2.2.14 DL-RESET confirm

2.2.2.14.1 Function

This primitive is the service confirm primitive for the connection reset sertice.

2.2.2.14.2 Semantics of the service primitive

The grimitive shall provide parameters as follows:

DL-RESET confirm (
souree, address,
destination_address

)

The spurce_address and destination_address parameters specify the local and remote LSAPs of the connec-
tion that is affected.

2.2.2.14.3 When generated

This primitive is passed from the LLC sublayer to the network layer to inform the network layer that a don-
nectign reset has been‘completed.

2.2.2.14.4 Effect on receipt

The rletwork layer entity may use this connection for data unit transfer.

2.2.2.14.5 Additional comments
This primitive indicates that the remote LLC sublayer entity has acknowledged the reset.
2.2.2.15 DL-CONNECTION-FLOWCONTROL request

2.2.2.15.1 Function

This primitive is the service request primitive for the connection flow control service.

26 Copyright © 1998 IEEE. All rights reserved.


https://iecnorm.com/api/?name=9343fc68d60de4a3104ee02516f32ce1

ISO/IEC 8802-2 : 1998 (E)
SPECIFIC REQUIREMENTS—PART 2: LOGICAL LINK CONTROL ANSI/IEEE Std 802.2, 1998 Edition

2.2.2.15.2 Semantics of the service primitive
The primitive shall provide parameters as follows:

DL-CONNECTION-FLOWCONTROL request (
source_address,
destination_address,
amount

)

Thesanrce_address and destination address parameters specify the local and temote LSAPg of the connec-
tion| to be flow controlled. The amount parameter specifies the amount of data the LLC sublayer entity~s per-
mit{ed to pass.

2.2|2.15.3 When generated

Thip primitive is passed from the network layer to the LLC sublayer to request control of the flow of DL-
DATA indication primitives associated with a connection from the LLC sublayer

2.2|2.15.4 Effect on receipt

Redeipt of this primitive causes the LLC sublayer to adjust the amount.of data that may be passed to th¢ net-
work layer.

2.2|2.15.5 Additional comments

Cortrol of the flow of data on a connection is independent of control of the flow on other connections. The
amq@unt of data permitted to be passed is dynamically updated by each request. If amount is specified as
zerg, then the associated flow is stopped. Spectic implementations may allow amount to be specified in
implementation-specific units, and may allow<amount to be specified as “infinite.”

A ppssible logical sequence of primitives associated with a DL-CONNECTION-FLOWCONTROL refuest
is iljustrated in figure 3, item (a).

2.2{2.16 DL-CONNECTION-FLOWCONTROL indication

2.2{2.16.1 Function

Thi} primitive isthe'service indication primitive for the connection flow control service.
2.2|2.16.2.Semantics of the service primitive

Thq pritnitive shall provide parameters as follows:

DL-CONNECTION-FLOWCONTROL indication (
source_address,
destination_address,
amount

)

The source_address and destinaiion_address parameters specify the local and remote LSAPs of the connec-
tion to be flow controlled. The amount parameter specifies the amount of data that the network layer entity is
permitted to pass to avoid data loss.
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2.2.2.16.3 When generated

This primitive is passed from the LLC sublayer to the network layer to request control of the flow of DL-
DATA request primitive associated with a connection from the network layer.

2.2.2.16.4 Effect on receipt

Receipt of the primitive causes the network layer to adjust the amount of data that it is allowed to pass with-
out data loss.

2.2.2.16.5 Additional comments

Conltrol of the flow of data on a connection is independent of control of the flow on other connections| The
amdunt of data permitted to be passed is dynamically updated by each indication. If amount is §pecifipd as
zerd, then the associated flow is stopped. Specific implementations may allow amount to.be specifipd in
impllementation-specific units, and may allow amount to be specified as “infinite.”

A ppssible logical sequence of primitive associated with a DL-CONNECTION-FILOWCONTROL indica-
tion|is illustrated in figure 3, item (b).

2.2/2.17 DL-DATA-ACK request
2.2]2.17.1 Function

Thi$ primitive is the service request primitive for the acknowledgeéd connectionless-mode data unit transfer
service. This primitive is used to send a data unit with acknowledgment to another station.

2.2]2.17.2 Semantics of the service primitive
The primitive shall provide parameters as follows:

DL-DATA-ACK reguest (
source_address,
destination_address,
data,
priority,
service_class

)

The| source_address*and destination_address parameters specify the local and remote LSAPs involved in the
datq unit transfer. The data parameter specifies the link service data unit to be transferred by the LL{ sub-
laydr entity—The priority parameter specifies the priority desired for the data unit transfer. The service_[class
parameter $pecifies whether or not an acknowledge capability in the medium access control sublayer is|to be
useql forthe data unit transfer.

2.2.2.17.3 When generated

This primitive is passed from the network layer to the LLC sublayer to request that an LSDU be sent to a
remote LSAP using acknowledged connectionless-mode data unit transfer procedures.

2.2.2.17.4 Effect on receipt

Receipt of this primitive causes the LLC sublayer to attempt to send the LSDU using acknowledged connec-
tionless-mode procedures.
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This primitive can be passed with a null (having zero length) data parameter for the purpose of resynchroniz-
ing the remote LLC. This primitive is independent of any connection with the remote LSAP. A possible
sequence of DL-DATA-ACK primitives associated with a successful acknowledged connectionless-mode
data unit transfer is illustrated in figure 3, item (h).

2.2,

2.2,

2.18 DL-DATA-ACK indication

2.18.1 Function

Thi
fer

2.2

The]

The
datg
sub
clas]
was|

2.2

Thi
dup

2.2]

The

primitive is the service indication primitive for the acknowledged connectionless-mode data pnit
ervice.

2.18.2 Semantics of the service primitive
primitive shall provide parameters as follows:

DL-DATA-ACK indication (
source_address,
destination_address,
data,
priority,
servicelclass

)

source_address and destination_address paramgters specify the local and remote LSAPs involved
unit transfer. The data parameter specifies-the link service data unit that has been received by the|
ayer entity. The priority parameter specifies the priority provided for the data unit transfer. The ser|
5 parameter specifies whether or notran acknowledge capability in the medium access control sub
used for the data unit transfer.

2.18.3 When generated

primitive is passed(from the LLC sublayer to the network layer to indicate the arrival of a non-null
icate LSDU from aremote network layer entity.

2.18.4 Effect on receipt

effect on receipt of this primitive by the network layer is unspecified.

rans-

n the
LLC
vice
layer

non-

2.2.2.18.5 Additional comments

This primitive is independent of any connection with the remote LSAP.

2.2.2.19 DL-DATA-ACK-STATUS indication

2.2.2.19.1 Function

This primitive is the service status indication primitive for the acknowledged connectionless-mode data unit

tran

sfer service.
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2.2.2.19.2 Semantics of the service primitive

The primitive shall provide parameters as follows:

The

requ

DL-DATA-ACK-STATUS indication (
source_address,
destination_address,
priority,
service_class,
status
)

urce_address and destination_address parameters specify the local and remote LSAPs involved in| the
data pnit transfer. The priority parameter specifies the priority provided for the data unit_transfer.
servige_class parameter specifies whether or not an acknowledge capability in the medium access conftrol
sublaler was used for the data unit transfer. The status parameter indicates the success or failure of the prgvi-
ous apsociated acknowledged connectionless-mode data unit transfer request. One status code must indi
compllete compliance with the corresponding request. Other codes indicate failure“to comply with

st and the reason for the failure.

2.2.2.19.3 When generated

This
previ

bus associated acknowledged connectionless-mode data unittransfer request.

2.2.4.19.4 Effect on receipt

The gffect on receipt of this primitive by the networkdayer is unspecified.

2.2.2.19.5 Additional comments

This
infor
reque
late t
LSD}
know
indic

Unsul
fer th

2.2.2

primitive is independent of any connection with the remote LSAP. For this primitive to convey us

htion primitive to a-remote network layer entity.

ccessful statises may indicate various failures at the local or remote stations, such as inability to tr
e requestPDU, or no response PDU received from the remote LLC.

.20-DL-REPLY request

The

ate
the

brimitive is passed from the LLC sublayer to the network layer te/indicate the success or failure off the

cful

mation, it is required that suffigiént implicit context information be passed with the DL-DATA-ACK
st primitive and the DL-DATA~ACK-STATUS indication primitive to allow the network layer to carre-
he status to the appropriate previous request. Success of the data unit transfer request indicates thaf an
J has been transmittedieorrectly, and for the case of a non-null LSDU, to the best of the LL.C sublayfer’s
ledge (acknowledgment received), the remote LLC sublayer entity has initiated an DL-DATA-ACK

ins-

2.2.2.20.1 Function

This primitive is the service request primitive for the acknowledged connectionless-mode data unit exchange

service. This primitive can be used to request a previously prepared data unit from another station, or to
exchange data units with another station.

2.2.2.20.2 Semantics of the service primitive

The primitive shall provide parameters as follows:
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DL-REPLY request (
source_address,
destination_address,
data,
priority,
service_class

)

8 (E)
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The source_address and destination_address parameters specify the local and remote LSAPs involved in
the data unit exchange. The data parameter specifies the link service data unit to be transferred by the
LLC sublayer entity. The priority parameter specifies the priority desired for the data unit exchange. The

serv,
subl

2.2,

Thig
unit
mod

2.2,

Rec
tion

2.2,

This
data
may
dent]
asu
2.2.
2.2.

Thig
exch

2.2,

Th

(¢]

TE_CIASS Parameter Speciiies WHether or ot aIm acKowIedge capability 1 the medium access ¢
hyer is to be used for the data unit exchange.

2.20.3 When generated

primitive is passed from the network layer to the LLC sublayer to request a previously prepared,
from another LSAP, or to exchange data units with another LSAP using acknowledged connection
e data unit exchange procedures.

.20.4 Effect on receipt

ipt of this primitive causes the LLC sublayer to attempt to send thie, LSDU using acknowledged cor
ess-mode data unit exchange procedures.

P.20.5 Additional comments

primitive can be passed with a null (having zero Jlength) data parameter for the purpose of reque
only (without sending data). The support of the{data unit exchange function in which a non-null L
be contained in the DL-REPLY request primitive is optional in a Type 3 LLC. This primitive is indd
of any connection with the remote LSAR@& possible sequence of DL-REPLY primitives associated
cessful acknowledged connectionless-mode data unit exchange is illustrated in figure 3, item (h).
.21 DL-REPLY indication

P.21.1 Function

primitive is the seryice indication primitive for the acknowledged connectionless-mode data
ange service.

P.21.2 Semyantics of the service primitive

primitive shall provide parameters as follows:

ntrol

data
less-

nec-

sting
SDU
pen-
with

unit

DL-REPLY indication  (
source_address,
destination_address,
data,
priority,
service_class

)

The source_address and destination_address parameters specify the local and remote LSAPs involved in the
data unit exchange. The data parameter specifies the link service data unit that has been received by the LLC

Copy
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sublayer entity. The priority parameter specifies the priority provided for the data unit exchange. The
service_class parameter specifies whether or not an acknowledge capability in the medium access control
sublayer was used for the data unit exchange.

2.2.2.21.3 When generated

This primitive is passed from the LLC sublayer to the network layer to indicate either a successful request of
an LSDU from the remote network layer entity, or exchange of LSDUs with a remote network layer entity.

2.2.2.21.4 Effect on receipt

The effect on receipt of this primitive by the network layer 1s unspecined.
2.2.2.21.5 Additional comments

This primitive is independent of any connection with the remote LSAP. The transfer of apréviously pr¢pared
LSDU to a requesting station does not destroy the original copy of the LSDU. Subsequent requests f¢r data
by|any station will cause the transfer of the same LSDU, until the DL-REPLY-UPDATE request primftive is
us¢d to replace the LSDU with new information. The support of the data unit.exchange function in which a
nop-null LSDU may be contained in the DL-REPLY indication primitive is Optional in a Type 3 LLC.

2.2.2.22 DL-REPLY-STATUS indication

2.2.2.22.1 Function

Thiis primitive is the service status indication primitive for the acknowledged connectionless-mode dafa unit
ex¢hange service.

2.2.2.22.2 Semantics of the service primitive
Thee primitive shall provide parameters as follews:

DL-REPLY;STATUS indication  (
source_address,
destination_address,
data,
priority,
service_class,
status

)

The sourceé_address and destination_address parameters specify the local and remote LSAPs involved|in the
data ubit-€xchange. The data parameter specifies the link service data unit that has been received by th¢ LLC
sulplay€r entity. The priority parameter specifies the priority provided for the data unit exchangd. The
service_class parameter specifies whether or not an acknowledge capability in the medium access control
sublayer was used for the data unit exchange. The status parameter indicates the success or failure of the pre-
vious associated acknowledged connectionless-mode data unit exchange request. One status code must indi-
cate complete compliance with the corresponding request. Other codes indicate failure to comply with the
request and the reason for the failure.

2.2.2.22.3 When generated

This primitive is passed from the LLC sublayer to the network layer to indicate the success or failure of the
previous associated acknowledged connectionless-mode data unit exchange request.
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2.2.2.22 4 Effect on receipt
The effect on receipt of this primitive by the network layer is unspecified.
2.2.2.22.5 Additional comments

This primitive is independent of any connection with the remote LSAP. For this primitive to convey useful
information, it is required that sufficient implicit context information be passed with the DL-REPLY request
primitive and the DL-REPLY-STATUS indication primitive to allow the network layer to correlate the status
to the appropriate previous request. Success of the data unit exchange request indicates that an LSDU has
been transferred correctly, and for the case of a non-null LSDU, to the best of the LLC sublayer’s knowledge
(acknowledgment received), the remote LLC sublayer entity has initiated a DL-REPLY indication priltﬁtive
to a remote network layer entity. Further, if an LSDU was requested from the remote LLC, succesSindjcates
thaf the required LSDU was successfully transferred. Unsuccessful statuses may indicate various-faildres at
the [local or remote stations, such as inability to transfer the request PDU, no response PDU received| from
the remote LLC, or no LSDU available at the remote LLC.

2.2|2.23 DL-REPLY-UPDATE request

2.2{2.23.1 Function

Thip primitive is the service request primitive for the reply data unit préparation service.
2.2|2.23.2 Semantics of the service primitive

Thq primitive shall provide parameters as follows:

DL-REPLY-UPDATE request (
source_address,
data

)

Thq source_address parameter spectfies the local LSAP to be associated with the data unit preparatior}. The
data parameter specifies the link service data unit to be held by LLC, in preparation for transfer at g later
timg when requested.

2.2(2.23.3 When generated

Thik primitive jsypassed from the network layer to the LLC sublayer to request that an LSDU be asso¢iated
with a local ESAP and held by LLC.

—

2.2/2,23.4 Effect on receipt

The receipt of this primitive by the LLC sublayer causes the LLC sublayer to associate the LSDU with a
local LSAP and hold the LSDU for future access.

2.2.2.23.5 Additional comments

Once an LSDU has been associated with a local LSAP, that LSDU can be transferred to other stations using
the acknowledged connectionless-mode response PDU as often as requested by other stations (without the
need for additional DL-REPLY-UPDATE request primitives from the network layer). A subsequent DL-
REPLY-UPDATE request primitive from the network layer for the specified LSAP serves to replace the cur-
rently associated LSDU with a new LSDU.
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A possible sequence of DL-REPLY-UPDATE primitives associated with successful reply data unit prepara-
tion is illustrated in figure 3, item (1).

2.2.2.24 DL-REPLY-UPDATE-STATUS indication

2.2.2.24.1 Function

This

2.2.2:24-2-Semantics-of-the-service-primitive

primitive is the service indication primitive for the reply data unit preparation service.

The primitive shall provide parameters as follows:

The

DL-REPLY-UPDATE-STATUS indication (
source_address§

status

)

paragneter indicates the success or failure of the previous associatéd’data unit preparation request.

2.2.2.24.3 When generated

This

previous associated data unit preparation request.

2.2.2.24.4 Effect on receipt

The ¢ffect on receipt of this primitive by the network layer is unspecified.

2.2.7

If thq
local

.24.5 Additional comments

becayise of ihability to access a shared data area). For this primitive to convey useful information,
requirred that'sufficient implicit context information be passed with the DL-REPLY-UPDATE request pr
tive and¢he DL-REPLY-UPDATE-STATUS indication primitive to allow the network layer to correlate] the

ource_address parameter specifies the local LSAP associated with'the data unit preparation. The sthtus

primitive is passed from the LLC sublayer to the network layer to indicate the success or failure of the

status is suceessful, this primitive indicates that the LLC sublayer has associated the LSDU with| the
LSAP. A_faure status indicates that the LSDU could not be associated with the local LSAP (possjibly

tis
mi-

statustotire appropr Tate plcviuus TCqucSt.
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2.3 LLC sublayer/MAC sublayer interface service specification

This subclause specifies the services required of the MAC sublayer by the LLC sublayer to allow the local
LLC sublayer entity to exchange LLC data units with peer LLC sublayer entities. The services are described
in an abstract way and do not imply any particular implementation or any exposed interface.

NOTE—Work is in progress to produce a single-service specification that is common to all the MAC sublayers. When
this is available, it will be referenced in this International Standard instead of the current MAC service text.

2.3.1 Overview of interactions

— MA-UNITDATA request
—+  MA-UNITDATA indication
- MA-UNITDATA-STATUS indication

|

2.3]2 Detailed service specification
2.32.1 MA-UNITDATA request
2.32.1.1 Function

Thig primitive requests the transfer of an MSDU from a local LLC sublayerentity to a single peer LL( sub-
layer entity, or multiple peer LLC sublayer entities in the case of group addresses.

2.32.1.2 Semantics of the service primitive
The|primitive shall provide parameters as follows:

MA-UNITDATA request \(
source_address,
destination_address,
routing_information,
data,
priority,
service_class

)

The| source_address ~parameter shall specify an individual MAC sublayer entity address. | The
destjnation_addressyparameter shall specify either an individual or a group MAC sublayer entity address.
Toggther they mustcontain sufficient information to create the SA and DA fields that are appended tp the
LL{ SDU by(the'local MAC sublayer entity as well as any physical layer address information (e.g., trafsmit
freqpiency in-broadband applications). The routing_information parameter specifies the route desired fqr the
data) upit™transfer (a null value indicates source routing is not to be used). The data parameter specifies the
MA( sefvice data unit to be transmitted by the MAC sublayer entity, which includes the DSAP, SSAP, C,
and information (if present) fields as specified in clause 3, as well as sufficient information for the MAC sub-
layer entity to determine the length of the data unit. The priority parameter specifies the priority desired for
the data unit transfer. The service_class parameter specifies the class of service desired for the data unit
transfer.

2.3.2.1.3 When generated

This primitive is generated by the LLC sublayer entity to request a MSDU be transferred to a peer LLC sub-
layer entity or entities. This can be as a result of a request from higher layers of protocol, or from a LSDU
generated internally in the LLC sublayer, such as required by Type 2 operation.
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2.3.2.1.4 Effect on receipt

The receipt of this primitive shall cause the MAC sublayer entity to append all MAC-specified fields, includ-
ing DA, SA, and any fields that are unique to the particular medium access method, and pass the properly
formatted frame to the lower layers of protocol for transfer to the peer MAC sublayer entity or entities for
subsequent transfer to the associated LLC sublayer(s).

2.3.2.1.5 Additional comments

A possible logical sequence of primitives associated with successful MAC service data unit transfer is illus-

tratedfigare3temrer

2.3.2.2 MA-UNITDATA indication
2.3.2.2.1 Function

This|primitive defines the transfer of a MSDU from the MAC sublayer entity to the EC sublayer entity, or
entitfes in the case of group addresses. In the absence of errors, the contents of/the-data parameter are Jogi-
cally] complete and unchanged relative to the data parameter in the associated MA-UNITDATA request
primiitive.

2.3.2.2.2 Semantics of the service primitive

The primitive shall provide parameters as follows:

MA-UNITDATA indication (
source_address,
destination_address,
routing_information,
data,
reception_status,
priority,
service_class

)

The pource_address;parameter shall specify an individual address as specified by the SA field of the inqom-
ing frame. The-déstination_address parameter shall be either an individual or a group address as specifiefl by
the IDA field-of the incoming frame. The routing_information parameter specifies the route used for the data
unit fransfer (for MAC sublayers that do not support source routing, this field will be set to null). The data
parapeter specifies the MAC service data unit as received by the local MAC entity. The reception_sfatus
parameter indicates the success or failure of the incoming frame. The priority parameter specifies the priority
desired for the data unit transfer. The service_class parameter specifies the class of service desired for the
data unit transfer.

2.3.2.2.3 When generated

The MA-UNITDATA indication primitive is passed from the MAC sublayer entity to the LLC sublayer
entity or entities to indicate the arrival of a frame at the local MAC sublayer entity. Frames are reported only

if at the MAC sublayer they are validly formatted, received without error, and their destination address des-
ignates the local MAC sublayer entity.
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2.3.2.2.4 Effect on receipt

The effect on receipt of this primitive by the LLC sublayer is dependent on the validity and content of
the frame.

2.3.2.2.5 Additional comments

If the local MAC sublayer entity is designated by the destination_address parameter of an MA-UNITDATA
request primitive, the indication primitive will also be invoked by the MAC sublayer entity to the local LLC
sublayer entity. This full duplex characteristic of the MAC sublayer may be due to unique functionality
within the MAC sublayer or full duplex characteristics of the lower layers (e.g., all frames transmitted to the
bropdcast address will invoke MA-UNITDATA indication primitives at all stations in the network including
the [station that generated the request).

2.3/2.3 MA-UNITDATA-STATUS indication
2.3/2.3.1 Function

This primitive has local significance and shall provide the LLC sublayer with status information for a previ-
ous|associated MA-UNITDATA request primitive.

2.3/2.3.2 Semantics of the service primitive
Thg primitive shall provide parameters as follows:

MA-UNITDATA-STATUS indication (
source_address,
destination_address,
transmission_status,
provided_priority,
provided_service_class

)

Th¢ source_address parameter st be an individual MAC sublayer entity address as specified in the afsoci-
atefl MA-UNITDATA request primitive. The destination_address parameter shall be either an individual or a
gropp MAC sublayer entity;'address as specified in the associated MA-UNITDATA request primitivg. The
trarjsmission_status parameter is used to pass status information back to the local requesting LLC sublayer
entjty. The types of status that can be associated with this primitive are dependent on the particular imple-
mehtation as wellvas the type of MAC sublayer that is used (e.g., “excessive collisions” may be a [status
returned by a€SMA/CD MAC sublayer entity). The provided_priority parameter specifies the priority that
wag used for.the associated data unit transfer. The provided_service_class parameter specifies the class of
seryice provided for the data unit transfer.

2.3.2.3.3 When generated

The MA-UNITDATA-STATUS indication primitive is passed from the MAC sublayer entity to the LLC sub-
layer to indicate the status of the service provided for a previous associated MA-UNITDATA request primi-
tive.

2.3.2.3.4 Effect on receipt

The effect on receipt of this primitive by the LLC sublayer is dependent upon the type of operation
employed by the LLC sublayer entity.
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2.3.2.3.5 Additional comments

It is assumed that sufficient information is available to the LLC sublayer entity to associate the status with
the appropriate request.

2.4 LLC sublayer/LLC sublayer management function interface service
specification

This matter is the subject of further ongoing study and resolution.
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This clause defines in detail the LLC PDU structure for data communication systems using bit-oriented pro-
cedures. It defines the relative positions of the various components of the PDU. It defines the method for rep-
resenting data link layer service access point addresses (to or from network layer entities). It defines a
partition of these addresses into individual and group addresses. Details of the control and information field

allocation are specified in clause 5.

3.2|LLC PDU format

All LLC PDUs shall conform to the format shown in figure 4.
DSAP SSAP .
address address Control Information
8 bits 8 bits 8 or 16 bits M*8 bits

DSAP address
SSAP address

Control

Information

*

M

3.3|Elements of the LLC PDU

3.3.[1 Address fields

Each LLC PDU shall- contain two address fields—the Destination Service Access Point (DSAP) ad
field and the Sodree Service Access Point (SSAP) address field, in that order. Each address field shall co
only| a single address. The DSAP address field shall identify the one or more service access points for W
the LLC jnfermation field is intended. The SSAP address field shall identify the specific service access

= Destination service access point-address field
= Source service access pointiaddress field

= Control field [16 bits forfermats that include
sequence numbering; and 8 bits for formats that
do not (see 5.2)]

= Information field
= Multiplication
= Anintegervalue equal to or greater than 0.

(Upper bound of M is a function of the medium
access control methodology used.)

Figure 4—LLC PDU format

fromp which the LLC information field was initiated.

Iress
htain
hich
boint

3.3.1.1 Address field representation

The representation of each address field shall be as shown in figures 5 and 6.
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SSAP -

address field

N/

address field >

/G D D D D D D D CR S§ S S S S S S
N T
L LSB of address
Least significant bit
Least significant bit of address fields delivered to/
received from the MAC sublayer
I/G =0 Individual DSAP

I/G=1 Group DSAP
C/R=0 Command
C/R =1 Response

XODDDDDD DSAP address
XOSSSSSS  SSAP address

X1DDDDDD Reserved for ISO definition

X1SSSSSS

Figure 5—DSAP and SSAP address field formats

R

Reserved for ISO definition

DSAP
address field

Figure 6—Global DSAP address field format

Each address field shall contain one octet.

Each address field shall contain 7 bits of actual address and one bit that shall be used in the DSAP
address field to identify the DSAP address as either an individual or a group address (called the
address type designation bit) and in the SSAP address field to identify that the LLC PDU is a com-
mand or a response (called the command/response identifier bit).

The address type designation bit shall be located in the least significant bit position of the DSAP
address field. If this bit is “0”, it shall indicate that the address is an individual DSAP address. If this
bit is “1”, it shall indicate that the address is a group DSAP address that identifies none, one or more,
or all of the service access points that are serviced by the LLC entity.
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4)  The command/response identifier bit shall be located in the least significant bit position of the SSAP
address field. If this bit is “0”, it shall indicate that the LLC PDU is a command. If this bit is “17, it
shall indicate that the LLC PDU is a response.

3.3.1.2 Address usage

An individual address shall be usable as both an SSAP and a DSAP address; a null address shall be usable as
both an SSAP and a DSAP address; a group address shall be usable only as a DSAP address.

All “1”s in the DSAP address field (i.e., the address type designation bit set to “1”, and the seven address bits
set to “1”) 1s predefined to be the “Global” DSAP address. This DSAP address designates a group consisting
of a[FDSAPs actively being serviced by the underlying MACT service access point address(es).

All [0”s in the DSAP or SSAP address field, (i.e., the address type designation bit set to “0”, and_the Jeven
addiess bits set to “0”) is predefined to be the “Null” address. The Null service access pointjaddress desig-
natep the LLC that is associated with the underlying MAC service access point address, and’is NOT used to
idenitify any service access point to the network layer or any service access point to an-associated layer mnan-
agethent function.

Addresses 01000000 and 11000000 are designated as the individual and the’greup addresses, respectjvely,

for the LLC sublayer management function at the station. LLC address 01100101 is designated as the RDE
SAH address. Other addresses with the next to low-order bit set to “1” ar€reserved for ISO definition.

3.3.R2 Control field
The|control field shall consist of one or two octets that shallbe used to designate command and resgonse
fundtions, and shall contain sequence numbers when required. The content of this field shall be as descfibed
in clause 5.

3.3.B Information field

Thelinformation field shall consist of any-ntégral number (including zero) of octets.

3.3.4 Invalid LLC PDU

An invalid LLC PDU shall be‘defined as one which meets at least one of the following conditions:

—

It is not an integral number of octets in length.
2 Its length isyless than 3 octets (one-octet control field) or 4 octets (two-octet control field).

Invalid LLC PDUs shall be ignored.
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4. LLC types and classes of procedures

4.1 General
LLC defines three types of operation for data communication between service access points.

1) Type I Operation. With Type 1 operation, PDUs shall be exchanged between LLCs without the need
for the establishment of a data link connection. In the LLC sublayer these PDUs shall not be
acknowledged, nor shall there be any flow control or error recovery in Type 1 operation.

2)  Type 2 Operation. With Type 2 operation, a data link connection shall be established between two
LLCs—priorto—any—exchange—olinformation-bearting PBUs—Thenormat—cycteofcommmumicption
between two Type 2 LLCs on a data link connection shall consist of the transfer of PDUs contajning
information from the source LLC to the destination LLC, acknowledged by PDUs in théyopppsite
direction.

3] Type 3 Operation. With Type 3 operation, PDUs shall be exchanged between LLE entities without

With Type 2 operation, the control of traffic between the source LLCCand the destination LLC sha

effeqd

termfs of PDUs. An independent numbering scheme shall be used for edch source/destination LLC pair. ]

such
vice

the 1

LLd

tion [shall involve two participating LLCs. For control purposes, each LLC shall assume responsibility

the d
Each

For {
utilig
PDU
alwal
to so

the need for the establishment of a data link connection. In the LLC sublayer, PDUs'that may or

tains status information and may or may not bear user information.

ted by means of a numbering scheme, which shall be cyclic witHin 4 modulus of 128 and measur

pairing shall be defined to be a logical point-to-point datalipk connection between data link laye

Type 2 procedures shall be applicable tq balanced data link connections. A balanced data link con|

rganization of its data flow and for'the link recovery operations for the transmissions that it origin
LLC shall be capable of sending-and receiving both command and response PDUs.

ed. The data source in.€ach LLC shall control the data sink in the other LLC by the use of com
s. The information (shall flow from the data source to the data sink, and any acknowledgments
ys be sent in the opposite direction. The poll-type command PDUs shall be utilized by each LLC st
licit specific acknowledgments and status responses from the other LLC.

Set mode/information/ACK/poll

he transfer of data between ELCs in Type 2 operation, figure 7 depicts the data link control funcl:-lions

may

not bear information shall be acknowledged. The acknowledgment functiorshall be accomplished
by the destination LLC returning to the source LLC a specific response ifi a separate PDU that con-

|1 be
d in

Each

Ser-

access points and shall take into account the DA and SAladdressing that is part of the MAC subljyer.
The facknowledgment function shall be accomplished by the*destination LLC informing the source L1

C of

ext expected sequence number. This shall be done either in a separate PDU, not containing informaion,
or wiithin the control field of a PDU containing information.

nec-
for
htes.

and
hall
tion

LLC LLC

- Set mode/information/ACK/poll -
Data sink/source Data sink/source

Figure 7—Balanced data link connection configuration

In normal Type 3 operation, each command PDU shall receive an acknowledgment PDU, and though the
source LLC may retransmit a command PDU for recovery purposes, it will not send a new PDU from a
given SSAP to an LLC with a given DA portion of the destination address at a given priority while waiting
for an acknowledgment of a previous PDU with the same addresses and priority. The LLC entity will not
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accept a new request primitive from the network layer until the receipt of the preceding “request” primitive
LSDU has been acknowledged by the remote LLC entity. This restriction is necessary to allow higher layers
to perform recovery operations before resuming normal data transmission in case LLC is unsuccessful in
transferring a PDU (after retries).

A mechanism of alternating code-points in successive PDUs in Type 3 operation provides a one-bit sequence
number functionality that allows the LLC receiving a command PDU to differentiate between a new PDU
and a second copy of a previously received PDU. Further, the LLC receiving an acknowledgment PDU can
ensure that the acknowledgment refers to the last sent information PDU. A previous acknowledgment that
incurred excessive delay is thus ignored.

Dep¢nding on the service provided by the medium access control sublayer, the Type 3 operation spedifies
diffefent amounts of state information that must be maintained at the stations involved in the information
exchange. In the general case, each station must maintain for each SSAP-DA pair at each priority,-a onp-bit
sequpnce number for sending and another for receiving. If, however, the medium access contfol sublayet can
insuffe that during the period in which a first transmission and all retires of a single PDU-bécur, the desfina-
tion ptation will not receive some other intervening Type 3 PDU, and the medium ad@ess control sublayer
serviges its queues for each priority supported in FIFO (first in, first out) order within‘hat priority, then pnly
one §equence number is needed for received PDUs.

4.2 Classes of LLC (conformance clause)

Four|classes of LLCs are defined. A Class I LLC shall support ofity Type 1 operation, a Class II LLC dhall
suppprt only Type I and Type 2 operations, a Class III LLC shalksupport only Type 1 and Type 3 operatipns,
and g Class IV LLC shall support Type 1, Type 2, and Type:3 Operations, as illustrated in figure 8.

Class of LLC

Types of 1 X1 X | X X
operation
supported 2 X X

Xs indicate valid combinations

Figure 8—Classes of LLC

This means-all LLCs on a local area network shall have in common at least one type of operation, na
Type S [ i ; 3
shall be totally independent of the modes or change of modes of the Type 2 or Type 3 operations in that same
LLC. A Class I LLC, a Class III LLC, or a Class IV LLC shall be capable of going back and forth between
Type 1 operation and Type 2 operation or Type 3 operation on a PDU-to-PDU basis, if necessary.

>

4.2.1 Class I LLC

Class I LLCs shall support Type 1 operation only. Class I service shall be applicable to individual, group,
global, and null DSAP addressing, and applications requiring no data link layer acknowledgment or flow
control procedures. The set of command PDUs and response PDUs supported in Class I service shall be
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Commands Responses
Type 1: Ul
XID XID
TEST TEST

422 ClasslILLC

Class IT LLCs shall support both Type 1 operation and Type 2 operation. In a Class II station, the operation

of th¢ Type 1 procedures and the Type 2 procedures are completely independent. The set of commandPIPUs
and rpsponse PDUs supported in Class II service shall be

4.2.3

Clasq

Type
respo

Commands Responses
Type 1: Ul
XID XID
TEST TEST
Type 2: [ 1
RR RR
RNR RNR
REJ REJ
SABME UA
DISC DM
FRMR

Class llI LLC

III LLCs shall support both Type 1 and Type 3 operations. In a Class III station, the operation of

1 procedures and\the Type 3 procedures are completely independent. The set of command PDUs
nse PDUs supported in Class III service shall be

the
and

44

Commands Responses
fype I~ 19
XID XID
TEST TEST
Type 3: ACO ACO
ACI ACl
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4.2.4 Class IV LLC

Class IV LLCs shall support Type 1, Type 2, and Type 3 operations. In a Class IV station, the operation of
the Type 1 procedures, the Type 2 procedures, and the Type 3 procedures are completely independent of one
another. The set of command PDUs and response PDUs supported in Class IV service shall be

Commands Responses
Type 1: Ul
XI5 XD
TEST TEST
Type 2: 1 [ i
RR RR
RNR RNR
REJ REJ N
SABME UA
DISC DM
FRMR
Type 3: ACO ACO
ACl ACI

4.3 Support of route determination entity (RDE) (conformance clause)

Support of RDE is optional. Support of RDE shall be totally independent of the modes or change of mjodes

of operation for any type (Type 1,. Type 2, etc.) operation. An LLC that supports RDE shall implemenjt the
RDH components consistent withclause 9, and

1) Shall respond to the.route query command (RQC) with a route query response (RQR).
2)[  Shall exclude routes that do not meet the specified minimum criteria.

3)] Shall default to-the spanning tree route for

a) A PDU-addressed to the MAC broadcast address.

b) ARDU addressed to a MAC group address.

¢) «Any other case when no route meets the specified minimum criteria.
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5. LLC elements of procedure

5.1 General

This clause specifies the elements of the LAN LLC procedures for code-independent data communication
using the LLC PDU structure (see clause 3).

These LLC elements of procedure are defined specifically in terms of the actions that shall occur in the LLC

on receint of commands. and nr‘r"]clnn'\ll\/ on rP(‘F‘Ihf of a rpnl\/ to a command, over a logical data link (Type

LI ICCCIPT O COMMINANES, ant LLasyiVniall ceeipror al WO a Lol S Bal

three types of operallon (Type 1 Type 2 or Type 3) that are deﬁned n clause 4

5.2 Control field formats

The three formats defined for the control field (figure 9) shall be used to perform fumbered information
transfer, numbered supervisory transfer, unnumbered control, and unnumbered,information transfer fync-
tions] The numbered information transfer and supervisory transfer functions appl§ only to Type 2 operatjon.
The ynnumbered control and unnumbered information transfer functions apply'to Type 1, Type 2, or Type 3
operdtion depending upon the specific function selected.

LLC PDU controf field bits
1 2 3 4 <) 6 7 8 9 10-16

Information transfer
command/response 0 N(S) P/F | N(R)
(I-format PDU)

Supervisory

commands/responses 1 0 S S X X X X P/F | N(R
(S-format PDUs) ®

Unnumbere/d
commands/responses 1 1 M M | P/F
(U-format PDUs) / M M M

sender send sequence number (Bit 2=lower-order-bit)
sender receive sequence number (Bit 10=lower-order-bit)
supervisory function bit

modifier function bit

reserved and set to zero

poll bit—command LLC PDUs

final bit—response LLC PDUs

(1=poll/final)

EXZU)ZZ
3
wununnu

Figure-3—LLGPDPU-eontreHieldformats

5.2.1 Information transfer format—I

The I-format PDU shall be used to perform a numbered information transfer in Type 2 operation. Except
where otherwise specified (e.g., UL, TEST, FRMR, and XID), it shall be the only LLC PDU that may contain
an information field. The functions of N(S), N(R), and P/F shall be independent; i.e., each I-format PDU
shall have an N(S) sequence number, an N(R) sequence number that shall or shall not acknowledge addi-
tional I-format PDUs at the receiving LLC, and a P/F bit that shall be set to “1” or “0”.
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5.2.2 Supervisory format—S

The S-format PDU shall be used to perform data link supervisory control functions in Type 2 operation, such
as acknowledging I-format PDUs, requesting retransmission of I-format PDUs, and requesting a temporary
suspension of transmission of I-format PDUs. The functions of N(R) and P/F shall be independent; i.e., each
S-format PDU shall have an N(R) sequence number that shall or shall not acknowledge additional I-format
PDUs at the receiving LLC, and a P/F bit that shall be set to “1” or “0”.

5.2.3 Unnumbered format—U

trol fu ns dto ovide—unsequenced atio a - e—U
seqyence numbers, but shall include a P/F bit that shall be set to “1” or “0”.

5.3|Control field parameters
The|various parameters associated with the control field formats are described in the follewing subclauges.
5.3.[1 Type 1 operation parameters

Thelonly parameter that exists in Type 1 operation is the Poll/Final (P/F) bif. The P/F bit set to “1” shall|only
be used in Type 1 operation with the XID and TEST command/response'PDU functions. The Poll (P) bit set
to “[l” shall be used to solicit (poll) a correspondent response PDU, with the F bit set to “1” from the
addressed LLC. The Final (F) bit set to “1” shall only be used todndicate that response PDU that is s:]:t by
the LLC as the result of a soliciting (poll) command PDU (P bif Set to “1”).

5.3.2 Type 2 operation parameters

The|various parameters associated with the control field formats in Type 2 operation are described in thg fol-
lowing subclauses.

5.3.2.1 Modulus

Each I PDU shall be sequentially numbered with a number that shall have a value between 0 and MODU-
LUY minus ONE (where MODULUS is the modulus of the sequence numbers). The modulus shall dqual
128 ffor the Type 2 LLC control field format. The sequence numbers shall cycle through the entire rangd.

The [maximum number of-sequentially numbered I PDUs that may be outstanding (i.e., unacknowledgefl) in
a given direction on a@data’link connection at any given time shall never exceed one less than the modulpis of
the equence numbérs: This restrictions shall prevent any ambiguity in the association of sent I PDUs [with
sequence numbezs-during normal operation and/or error recovery action.

5.3.2.2 LLLC'PDU state variables and sequence numbers

A stptienf LLC shall maintain a send state variable V(S) for the I PDUs it sends and a receive state varjable
V(R) for the I PDUs it receives on each data link connection. The operation of V(S) shall be independent of
the operation of V(R).

5.3.2.2.1 Send state variable V(S)

The send state variable shall denote the sequence number of the next in-sequence I PDU to be sent on a spe-
cific data link connection. The send state variable shall take on a value between 0 and MODULUS minus
ONE (where MODULUS equals 128 and the numbers cycle through the entire range). The value of the send
state variable shall be incremented by one with each successive I PDU transfer on the associated data link
connection, but shall not exceed N(R) of the last received PDU by more than MODULUS minus ONE.
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5.3.2.2.2 Send sequence number N(S)

Only I PDUs shall contain N(S), the send sequence number of the sent PDU. Prior to sending an I PDU, the
value of N(S) shall be set equal to the value of the send state variable for that data link connection.

5.3.2.2.3 Receive state variable V(R)

The receive state variable shall denote the sequence number of the next in-sequence I PDU to be received on
a specific data link connection. The receive state variable shall take on a value between 0 and MODULUS
minus ONE (where MODULUS equals 128 and the numbers cycle through the entire range). The value of
the receive state variable associated with a specific data link connection shall be incremented by one when-
ever hn error-free, in-sequence I PDU is received whose send sequence number N(S) equals the valueof the
receipe state variable for the data link connection.

5.3.2.2.4 Receive sequence number N(R)

All Trformat PDUs and S-format PDUs shall contain N(R), the expected sequence“mimber of the pext
receiyed I PDU on the specified data link connection. Prior to sending an I-format PDU or S-format PPU,
the vhlue of N(R) shall be set equal to the current value of the associated receivé stdte variable for that ¢lata
link ¢onnection. N(R) shall indicate that the station sending the N(R) has received correctly all I PDUs njim-
bered up through N(R)-1 on the specified data link connection.

5.3.2.3 Poll/Final (P/F) bit

The poll (P) bit shall be used to solicit (poll) a response fromth¢ addressed LLC. The final (F) bit shalll be
used fto indicate the response PDU sent as the result of a soli¢iting (poll) command.

The poll/final (P/F) bit shall serve a function in Type“2 operation in both command PDUs and respqnse
PDU. In command PDUs the P/F bit shall be referred to as the P bit. In response PDUs it shall be referrefd to
as the F bit. P/F bit exchange provides a distinct,command/response linkage that is useful during both por-
mal dgperation and recovery situations.

5.3.2.3.1 Poll bit functions

A command PDU with the P bit sét to “1” shall be used on a data link connection to solicit a response PDU
with fhe F bit set to “1” from.the addressed LLC on that data link connection.

Only|one PDU with a P-bit set to “1” shall be outstanding in a given direction at a given time on the data |ink
conngction betweentany specific pair of LLCs. Before an LLC issues another PDU on the same link confjec-
tion with the P/bifset to “1”, the LLC shall have received a response PDU with the F bit set to “1” from|the
addrgssed LLEf no valid response PDU is received within a system-defined P-bit timer time-out perjod,
the (tp)sending of a command PDU with the P bit set to “1” shall be permitted for error recovery purposgs.

5.3.2.3.2 Final bit functions

A response PDU with the F bit set to “1” shall be used to acknowledge the receipt of a command PDU with
the P bit set to “1”.

Following the receipt of a command PDU with the P bit set to “1”, the LLC shall send a response PDU with
the F bit set to “1” on the appropriate data link connection at the earliest possible opportunity.

The LLC shall be permitted to send appropriate response PDUs with the F bit set to “0” at any medium
access opportunity on an asynchronous basis (without the need for a command PDU).
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5.3.3 Type 3 operation parameters

The various parameters associated with the control field formats in Type 3 operation are described in the fol-
lowing subclauses.

5.3.3.1 LLC PDU state variables
5.3.3.1.1 Transmit sequence state variable V(SI)

The LLC shall be able to maintain one transmit sequence state variable V(SI) for each unique combination
of DA portion of the remote address, SSAP portion of the local address, and MAC priority used for sending
Typg 3 command PDUs. This variable shall only take on the values of zero and one and shall be set@qpal to
bit ¢ight of the code-point used for the last Type 3 response PDU received with the associated addres$ pair
and|priority. The V(SI) variable permits the LLC to insure that a received acknowledgment applies fo the
curtently outstanding transmission and allows the receiver to detect duplicate frames. V(SI) shall be crgated
as specified in 8.5.1 and destroyed as specified in 8.4.2.

5.3/3.1.2 Receive sequence state variable V(RI)

The|LLC shall be able to maintain one receive sequence state variables V(RE) for each unique combinfation
of r¢gmote address (SA and SSAP), and MAC priority associated with re¢gived Type 3 command PDUs) This
varifible contains the complement of bit eight of the code-point used.in\the last received Type 3 cominand
with} the associated addresses at the associated priority. V(RI) allows the LLC to differentiate between a[Type
3 cqmmand PDU received for the first time, and a received PBU that is a retransmission of a previpusly
received PDU. V(RI) shall be created as specified in 8.5.2 and’destroyed as specified in 8.4.3.

5.33.1.3 Reception status state variable V(RB)

The|LLC shall be able to maintain one reception status state variable V(RB) for each unique combinatipn of
rempte address (SA and SSAP), and MAC priority associated with received Type 3 command PDUs.This
varifible contains an indication of the success or failure of the reception of the information field from thg last
receiived Type 3 command with the associated address at the associated priority. V(RB) insures thdt the
response to a duplicate command PDU-contains the same reception status code as the response to the ¢rigi-
nal ¢ommand PDU.

5.313.2 Poll/Final (P/F).bit
Thelpoll (P) bit shall be-uised to solicit a response PDU having an information field that contains both a dtatus
subfiield and an LSDU subfield. The final (F) bit shall be used to indicate the response PDU sent as a resfilt of

a soliciting (poll).command.

5.3.3.2.1 Poll bit function

A command PDU with the P bit set to “0” shall be used on a data link to pass an LSDU (link service data
unit) from the sending LLC to a receiving LLC. The command PDU with the P bit of “0” also requests the
receiving LLC to return a response PDU having only a status subfield in its information field. A command
PDU with the P bit set to “1” is used by the sending LLC to request the receiving LLC to return a response
PDU having both a status subfield and an LSDU subfield in its information field.

5.3.3.2.2 Final bit function

A response PDU is always sent with the F bit set equal to the P bit in the command PDU for which the
response is sent.
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5.4 Commands and responses

This subclause defines the commands and associated responses. Subclauses 5.4.1, 5.4.2 and 5.4.3 contain the
definitions of the set of commands and responses (listed below) for each of the control field formats for Type
1 operation, Type 2 operation, and Type 3 operation, respectively. The C/R bit, located in the low-order bit of
the SSAP field, is used to distinguish between commands and responses. The following discussion of com-
mands and responses assumes that the C/R bit has been properly decoded.

Information transfer Information transfer
format commands format responses

T TAformaton T Information

Supervisory format commands Supervisory format responses
RR Receive ready RR Receive ready
RNR Receive not ready RNR Receive not ready
REJ Reject REJ Reject

Unnumbered format commands Unnumbered format responses
UI Unnumbered information UA Unnumbered
DISC Disconnect Acknoicdgment

SABME | Set asynchronous DM Distonnected Mode
balanced mode extended

FRMR Frame reject

XID Exchange identification XID Exchange identification

TEST Test TEST Test

ACO Acknowledged ACO Acknowledged
connectionless connectionless
information, Seq.~0 acknowledgment, Seq. 0

ACl Acknowledged ACl Acknowledged
connectiofiless connectionless
information, Seq. 1 acknowledgment, Seq. 1

NOTE—For brevity in the remaining text, the term “ACn” refers to both ACO and ACI.

5.4.1Type 1 operation commands and responses

The Type 1 eemmands and responses are all U-format PDUs.

5.4.11Type 1 operation commands
The U-format PDU command encodings for Type 1 operation are listed in figure 10.
5.4.1.1.1 Unnumbered information (Ul) command

The UI command PDU shall be used to send information to one or more LLCs. Use of the UI command
PDU is not dependent on the existence of a data link connection between the destination and source LLCs,
and its use will not affect the V(S) or V(R) variables associated with any data link connections. There is no
LLC response PDU to the UI command PDU.
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Least significant bit of control field delivered to/received from the

i MAC sublayer

1 2 3 4 5 6 7 8
1 1 0 0 P 0 0 0 Ul command
1 1 1 1 P 1 0 1 XID command

1 1 0 0 P 1 1 1 TEST command

Recpption of the Ul command PDU is not acknowledged or sequence number verified;therefore, the
confained in a UI PDU may be lost if a logical data link exception (such as a transmission error or a recq

busy

A Ul command PDU shall have either an individual, group, global, or nullladdress as the destination [}

add

5.4]1.1.2 Exchange identification (XID) command

The

and the receive window size on a per data link connection basis to the destination LLC, and to cause the

tinal

command PDU shall have no effect on any modg, or sequence numbers maintained by the remote LL(.

XID
addi

The
tifie
LLQ

The
XID

Figure 10—Type 1 operation command control field bit assignments

condition) occurs during the sending of the Ul command PDU.

ess and the originator’s individual address as the SSAP address.

XID command PDU shall be used to convey the types\of LLC services supported (for all LLC sery
ion LLC to respond with the XID response PDV (see 5.4.1.2.1) at the earliest opportunity. The

command PDU shall have either an individual, group, global, or null address as the destination D
ess and a null address or the originator’s‘individual address as the SSAP address.

information field of an XID LIs€basic format command PDU shall consist of an 8-bit XID format
field plus a 16-bit parameter.field, as shown in figure 11. The parameter field is encoded to identif]
services supported plus.the XID sender’s receive window size (RW).

XID receiver should set its transmit window, k, to a value less than or equal to the receive window
sender, to avoid overrunning the XID sender.

NOTE—Other uses of the XID PDU are for further study. In particular, the use of an unsolicited XID response PIl
annojunee the presence of a new LLC will be examined.

ANSI/IEEE Std 802.2, 1998 Edition

data
ver-

SAP

ices)
des-
XID
An
SAP
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y the

f the

U to

5.4.1.1.3 Test (TEST) command

The TEST command PDU shall be used to cause the destination LLC to respond with the TEST response
PDU (see 5.4.1.2.2) at the earliest opportunity, thus performing a basic test of the LLC to LLC transmission
path. An information field is optional with the TEST command PDU. If presen:, however, the received infor-
mation field shall be returned, if possible, by the addressed LLC in the TEST response PDU. The TEST
command PDU shall have no effect on any mode or sequence numbers maintained by the remote LLC and
may be used with an individual, group, global, or null DSAP address with an individual or null SSAP

addr

ess, and with an individual group, or global DA address.
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n il XID information field - - - -~ -~ - - - - - - —
Control XXXXXXXX| YYYYYZZZ | Z W WW WW WW

—F 11

Low-order
bit

| N ] |

| E——— |
XID format identifier XID sender's
! LC |
10000001 identifies LLC LLC types/classes receive window,
basic format. Other ’ size (RW)

values are reserved.

(See ISO/IEC TR 10171) If the null LSAP is used,
the values of YYYYY are:
10000—Class | LLC
11000—Class |l LLC
10100—Class Il LLC, and
11100—Class IV LLC

. Reserved and setto 0

L1— Least significant bit of Otherwise, if a non-null

XID information field h
: : LSAP is used, the values
delivered to/received of YYYYY are-

from the MAC sublayer. 10000—Type 1 LLC

01000—Type 2 LLC

00100—Type 3 LLC

11000—Type 1 andType 2 LLCs
10100—Type 1Cand Type 3 LLCs
01100—Type, 2-and Type 3 LLCs
11100—Type 1 and Type 2 and Type 3 LLCs
(All othervalues are reserved)

Figure 11—XID information field basic format

5.4.112 Type 1 operation responses

The U-format PDU responsewencodings for Type | operation are listed in figure 12.

Least significant bit of control field delivered to/received from the
MAC sublayer

1 1 1 1 F 1 0 1 XID response

1 1 0 0 F 1 1 1 TEST response

Figure 12—Type 1 operation response control field bit assignments
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5.4.1.2.1 Exchange identification (XID) response

The XID response PDU shall be used to reply to an XID command PDU at the earliest opportunity. The XID
response PDU shall identify the responding LL.C and shall include an information field like that defined for
the XID command PDU (see 5.4.1.1.2), regardless of what information is present in the information field of
the received XID command PDU. The XID response PDU shall use an individual or null DSAP address and
shall use an individual or null SSAP address. The XID response PDU shall have its F bit set to the state of
the P bit in the XID command PDU.

5.4.1.2.2 Test (TEST) response

The|TEST response PDU shall be used to reply to the TEST command PDU. The TEST response PRU|shall
hav¢ its F bit set to the value of the P bit in the TEST command PDU. An information field, if present in the
TEST command PDU, shall be returned in the corresponding TEST response PDU. If the LLC ¢annot afcept
an ipformation field (e.g., buffering limitation), a TEST response PDU without an information field may be
returned. Refer to 6.7 for specific details on TEST response usage. The LLC sends a TEST response PDU,
usinig the SSAP address of the TEST command PDU as the DSAP address of the TEST response PDU, and
with an individual or null SSAP address selected by the DSAP address of the TEST éémmand PDU.

5.4.2 Type 2 operation commands and responses
Typ¢ 2 commands and responses consist of I-format, S-format, and Utformat PDUs.
5.4.R.1 Information transfer format command and response

Thelfunction of the information, I, command and response,shall be to transfer sequentially numbered HDUs
confaining an octet-oriented information field across a-data link connection. The encoding of the I PDU|con-
trol field for Type 2 operation shall be as listed in figure 13.

Least significant bit of control
field delivered to/received from
the MAC sublayer

1 23456 %8 9 10 11 12 13 14 15 16
|
0 N(S) P/F N(R)
Information Send sequence Command (poll) Receive sequence
transfer number (0-127) response (final) number (0-127)

format

Figure 13—Information transfer format control field bits

The I PDU control field shall contain two sequence numbers: N(S), send sequence number, which shall indi-
cate the sequence number associated with the I PDU; and N(R), receive sequence number, which shall indi-
cate the sequence number (as of the time the PDU is sent) of the next expected I PDU to be received, and
consequently shall indicate that the I PDUs numbered up through N(R)-1 have been received correctly.
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See 5.3.2.3 for a description of P/F bit functions.
5.4.2.2 Supervisory format commands and responses

Supervisory, S, PDUs shall be used to perform numbered supervisory functions such as acknowledgments,
temporary suspension of information transfer, or error recovery.

PDUs with the S format shall not contain an information field and, therefore, shall not increment the send
state variable at the sender or the receive state variable at the receiver. The encoding of the S-format PDU
control field for Type 2 operation shall be as shown in figure 14.

Least significant bit of control
field delivered to/received from
the MAC sublayer

1 0 S Ss| X X X X| PF N(R)

A I S 7

Suf;z)erxzory Reserved Receive
setto 0 sequence
number (0-127)
Command
(poll)
Responses
(final)
COMMANDS RESPONSES
RR—Receive ready 00 RR—Receive ready
REJ—Reject 01 REJ—Reject
RNR—Receive not ready 10 RNR—Receive not ready

Figure 14—Supervisory format control field bits

An Stformat PDU shall contain an N(R), receive sequence number, that shall indicate, at the time of sendjng,
the s¢quencesnumber of the next expected I PDU to be received, and consequently shall indicate thaf all
receiyed I PDUs numbered up through N(R)-1 have been received correctly.

When sent, an RR or REJ PDU shall indicate the clearance of any busy condition at the sending LLC that
was indicated by the earlier sending of an RNR PDU.

See 5.3.2.3 for a description of the P/F bit functions.
5.4.2.2.1 Receive ready (RR) command and response

The RR PDU shall be used by an LLC to indicate it is ready to receive an I PDU(s). I PDUs numbered up
through N(R)-1 shall be considered as acknowledged.
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5.4.2.2.2 Reject (REJ) command and response

The REJ PDU shall be used by an LLC to request the resending of I PDUs starting within the PDU num-
bered N(R). I PDUs numbered up through N(R)-1 shall be considered as acknowledged. It shall be possible
to send additional I PDUs awaiting initial sending after the resent I PDU(s).

With respect to each direction of sending on a data link connection, only one “sent REI” condition shall be
established at any given time. The “sent REJ” condition shall be cleared upon the receipt of an I PDU with
an N(S) equal to the N(R) of the REJ PDU. The “sent REJ” condition may be reset in accordance with pro-
cedures described in 7.5.4.

5.4.2.2.3 Receive not ready (RNR) command and response

The[RNR PDU shall be used by an LLC to indicate a busy condition (i.e., a temporary inébility to agcept
subdequent I PDUs). I PDUs numbered up through N(R)-1 shall be considered as acknowledged. I HDUs
numbered N(R) and any subsequent I PDUs received, if any, shall not be consideredcas-acknowledged; the
accgptance status of these PDUs shall be indicated in subsequent exchanges.

5.4.R.3 Unnumbered format commands and responses

Unnumbered, U, commands and responses shall be used in Type 2 operation to extend the number of|data
link |connection control functions. PDUs sent with the U format shall'niot increment the state variables oh the
datal link connection at either the sending or the receiving LIs<C)yThe encoding of the U-format comnjand/
resppnse PDU control field shall be as shown in figure 15.

Least significant bit of control field delivergd
to/received from the MAC sublayer

1 1 M M P/F M M M

A

Unnumbered
format
Command
(poll)
|t e '
4 5 “modifier”
(final) bits

Figure 15—Unnumbered format control field bits

See 5.3.2.3 for a description of the P/F bit functions.

The U-format command and response encodings for Type 2 operation are listed in figure 16.
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5.4.2.3.1 Set asynchronous balanced mode extended (SABME) eommand

The

asyn
tinati
respd
NEC
LLC
varia

assuthe the asynchronous balanced mode with its corresponding send and receive state variables set to z

Previ
edge
1PD

5.4.2

The

SAB
oper}
mod{
man(

Least significant bit of control field delivered to/received from the
MAC sublayer

1 1 1 1 P 1 1 0 SABME command

LOCAL AND METROPOLITAN AREA NETWORKS—

1 1 0 0 P 0 1 0 DISC command
1 1 0 0 F 1 1 0 UA response
1 1 1 1 F 0 0 0 DM response

1 1 1 0 F 0 0 1 FRMR response

Figure 16—Unnumbered command and response control field bit,assignments

hronous balanced mode. No information shall be permitted with the SABME command PDU. The
on LLC shall confirm receipt of the SABME command PDU by sending a UA response PDU or a
nse PDU on that data link connection at the earliest opportunity according to whether a DL-C

bles shall be set to zero. If the UA response PDU is received correctly, then the initiating LLC shall

ously sent I PDUs that are unacknowledged when this command is actioned shall remain unackn
. Whether or not an LLC resendsthe contents of the information field of unacknowledged outstan
Js shall be decided at a higher;layer.

.3.2 Disconnect (DISC) command

DISC command, PDU shall be used to terminate an asynchronous balanced mode previously set

ME command PDU. It shall be used to inform the destination LLC that the source LLC is suspen
ition of theydata link connection and the destination LLC should assume the logically disconne
. No_information field shall be permitted with the DISC command PDU. Prior to actioning the ¢
, the.destination LLC shall confirm the acceptance of the DISC command PDU by sending a

resp

nse'PDU on that data link connection.

SABME command PDU shall be used to establish a data link-connection to the destination LLC ir| the

Hes-
DM
DN-

T response primitive or a DL-DISCONNECT request primitive is passed from the network layer td the
sublayer. Upon acceptance of the SABME command PDU, the destination LLCs send and receive §tate

hlso
ErO.

wl-
ling

by a
ling
cted

UA

Previously sent I PDUs that are unacknowledged when this command is actioned shall remain unacknowl-
edged. Whether or not an LLC resends the contents of the information field of unacknowledged outstanding
I PDUs shall be decided at a higher layer.

5.4.2.3.3 Unnumbered acknowledgment (UA) response

The UA response PDU shall be used by an LLC on a data link connection to acknowledge the receipt and
acceptance of the SABME and DISC command PDUs. These received command PDUs shall not be actioned

until

56

the UA response PDU is sent. No information field shall be permitted with the UA response PDU.
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5.4.2.3.4 Disconnect mode (DM) response

The DM response PDU shall be used to report status indicating that the LLC is logically disconnected from
the data link connection and is, by system definition, in ADM. No information field shall be permitted with
the DM response PDU.

5.4.2.3.5 Frame reject (FRMR) response
The FRMR response PDU shall be used by the LLC in the asynchronous balanced mode to report the obser-

vance of a condition, that is not correctable by re-sending the identical PDU, that resulted from the receipt of
a PDU from the remote LLC.

The FRMR response PDU shall be used in the case of the following conditions:

—

The receipt of a command PDU or a response PDU that is undefined or not implemented.
2)  The receipt of a supervisory or unnumbered PDU with an information field that iSyot permitted.
3 The receipt of an I PDU, with an information field that exceeded the established.maximum infprma-
tion field length that can be accommodated by the receiving LLC for that dataTink connection,
4 The receipt of an invalid N(R) from the remote LLC. [An invalid N(R) 'shall be defined as ong that
signifies an I PDU that has previously been sent and acknowledged, orSignifies an I PDU that has
not been sent and is not the next sequential I PDU awaiting to be sent.]
5 The receipt of an invalid N(S) from the remote LLC. [An invalid’N(S) shall be defined as an|N(S)
that is greater than or equal to the last sent N(R)+RW, where,RW is the receive window size ¢f the
local LLC, unless the N(S) is recognized as indicating aduplicate PDU as defined in 7.5.10.]

Theg FRMR response PDU may be used in the case of any_or both of the following conditions:

—  The receipt of an unsolicited F bit set to “1”.
—  The receipt of an unexpected UA response<PDU.

|

Thd responding LLC shall send the FRMR response PDU at the earliest opportunity.

The LLC receiving the FRMR response’PDU shall pass a DL-RESET indication primitive to the nefwork
laygr, which is responsible itself fot_initiating the appropriate mode setting or resetting corrective actipn by

instructing the LLC to initializé both directions of information transfer on the data link connection, usig the
SABME and DISC command PDUs, as applicable.

An [information fieldsshall be returned with the FRMR response PDU to provide the reason for the|PDU
rejection. The information field shall contain the fields shown in figure 17.

5.4/3 Type 3 operation commands and responses

Thq Type”3 commands and responses are U-format PDUs, respectively, whose encodings are listed in
figure N8

See 5.3.3.2 for a description of the P/F bit functions.
5.4.3.1 Acknowledged connectionless information (ACn) command

In Type 3 operation the ACn command PDU shall be used to send information or to request information,
without the prior establishment of a data link connection. Use of the ACn command PDU is not dependent
upon the existence of a data link connection between the destination and source LLCs, and its use will not
affect the V(S) or V(R) variables associated with any existing data link connections. Reception of an ACn
command PDU shall be acknowledged by an ACn response PDU (see 5.4.3.2) at the earliest opportunity. The
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Least significant bit of CO"I roi
field delivered to/received from
the MAC sublayer

\
1 16 17 18..24 25 26..82 33..36  87..40
Rejected PDU | V(S) CR | V(R) WXYZ V000

control field

o oa

Rejected PDU ¢ received PDU that caused the

bl
Rejected PDU control
MDD FY Ll AL LDl

-
3 Ei

ACn
remo
the o
may

»

L

5)

6)

command PDU- shall have no effect on any Type 2 operation or sequence numbers maintained by
e LLC. The)ACn command shall have an individual, group or global address as the DSAP address
iginator’s individual address as the SSAP address. The information field in the ACn command P
e €ither null (having zero length) or non-null, and if non-null, shall contain a link service data unit

IERLAALIRY V/\VD'J:IUII UUlldlllvll A=A R BN Av] dCAlG LLLELIAY \JUIIIIUUIIUI' VVIIUII ll 1< IG‘UblUU L "AYJ Ib [=} U IUI"

mat PDU, the control field of the rejected PDU shall be positioned in bit positions 1-8, with'=

16 set to 0.

V(S) shali be the current send state variabie value for this data link connection at the ‘reject-

ing LLC (bit 18 = low-order bit).

C/R set to “1” shall indicate that the PDU which caused the FRMR was a response PDU,

and C/R set to “0” shall indicate that the PDU which caused the FRMR Was'a command

PDU.

V(R) shall be the current receive state variable value for this data- link connection at the

rejecting LLC (bit 26 = low-order bit).

W set to “1” shall indicate that the control field received and réturned in bits 1 through 16

was invalid or not implemented. Examples of invalid PDU are ‘défined as

a) The receipt of a command PDU or a response PDUkthat is undefined or not imple-
mented,;

b) The receipt of a supervisory or unnumbered PDU. with an information field that is not
permitted;

c) The receipt of an unsolicited F bit set to “1%:and

d) The receipt of an unexpected UA response PDU.

X set to “1” shall indicate that the control field received and returned in bits 1 through 16 was

considered invalid because the PDU contained an information field that is not permitted with

this command or response. Bit W shall\be set to “1” in conjunction with this bit.

Y set to “1” shall indicate that the;ifformation field received exceeded the established maxi-

mum information field length that‘can be accommodated by the rejecting LLC on that data

link connection.

Z set to “1” shall indicate that the control field received and returned in bits 1 through 16 con-

tained an invalid N(R).

V set to “1” shall indicate that the control field received and returned in bits 1 through 16 con-

tained an invalidiN(S). Bit W shall be set to “1” in conjunction with this bit.

Figure 177—FRMR information field format

LOCAL AND METROPOLITAN AREA NETWORKS—

the
and
DU

NOTE—The use of the ACn command with a group or global remote address is a subject for further study and thus
should be done carefully to avoid possible failure of the protocol.

5.4.3.2 Acknowledged connectionless acknowledgment (ACn) response

In Type 3 operation the ACn response PDU shall be used to reply to an ACn command PDU. Responses shall
be made at the earliest opportunity. The ACn response PDU shall identify the responding LLC and be sent to
the originating LLC. The ACn response PDU shall always contain a status subfield in its information field.
The remainder of the information field may be either null or non-null, and if non-null shall contain a link ser-
vice data unit as shown in figure 19.
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1 0  ACO command

1 1 AC1 command

Thd

CQ

Thd

Figure 18—Type 3 operation command and response control field bit assignments

1 0  ACO response

1 1 AC1 response

-~ - - ACn response information field
Status subfield LSDU-subfield
1 octet 0 or/more octets

— =\~

Control CCCC RRRR

Link-service-data-unit

L Least'significant bit of ACn information field

delivered to/received from the MAC sublayer

Figure-19—ACn response information field format

code returned in-the/CCCC part of the status subfield indicates the success or failure of informpation
tragsfer in the comntand PDU (from the initiating LLC to the responding LLC). The possible valges of

CC are givemyin-figure 20.

codereturned in the RRRR part of the status subfield indicates the success or failure of information

trar

sfer inthe response PDU (from the responding LLC to the initiating LLC). The possible values of RRRR
are|given in figure 21.

A returned status code categorized as “Success” indicates that the requested action was successfully per-
formed. The category of “Temp Err” indicates that a temporary and self-correcting condition at the respond-
ing LLC prevented the performance of the requested action, and retrying the request is likely to result in
success. The category of “Perm Err” indicates that a programming or hardware error prevented the perfor-
mance of the requested action, and retrying the request is not likely to result in success.

The CCCC status codes indicating error conditions are to be used as follows. The “RS” code indicates that
either the responding LLC or the specified LSAP does not support the reception of data in the command
PDU. Note the support is optional for the reception of an LSDU in a command PDU with a P bit of one, and

Cop
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CCCC Mnemonic Category Description

0000 OK Success Command accepted

1000 RS Perm Err Unimplemented or inactivated service

1010 UE Perm Err LLC user interface error

0110 PE Perm Err Protocol error

1110 IP Perm Err Permanent implementation-dependent error
1001 UN Temp Err Resources temporarily unavailable

1111 IT Temp Err Tom'r_\nranjl implamnnfuﬁnn dopendent-errer

the “RS” status code sheuld be used to indicate that such data was sent to a non-supporting LLC. The “
code indicates,that, due to a failure at the interface between the responding LLC and its user,
responding LLC_is ot able to pass the received data to its user. The “PE” status code indicates that
ed ACn ¢ommand PDU violates the requirements of the standard; for example, the command PDU
ice class-of “response.” The “UN” status code indicates that resources to receive the LSDU in the ¢
PDU-were temporarily unavailable. The “IT” and “IP” status codes may be used by the implemer
icaté a temporary or permanent error condition respectively in the case that a specific standard ¢

statug

receiy
a sery
mand
to ing

All other CCCC codes are reserved.

Least significant bit of RRRR subfield delivered

Figure 20—ACn response status subfield CCCC values

to/received from the MAC sublayer

RRRR Mnemonic Category Desgription

0000 OK Success Response LSDU present

1000 RS Perm Err Unimplemented or inactivated service

1100 NE Perm Err Response LSDU never submitted

0010 NR Success Response LSDU not requested

1010 UE Perm Err LLC user interface error

1110 IP Perm Etr Permanent implementation-dependent error
1001 UN TempErr Resources temporarily unavailable

1111 IT Temp Err Temporary implementation-dependent error

All other RRRR codes are reserved;

Figure 21-—ACn response status subfield RRRR values

JE”
the
the
had

m-

—

or

de

does not exist for the error.

The RRRR status codes indicating error conditions are to be used as follows. The “RS” code indicates that
either the responding LLC or the specified DSAP does not support the inclusion of data in the response
PDU. The “NE” status code indicates that the responding LLC has never (since powerup) received a DL-
REPLY-UPDATE request primitive to associate a reply LSDU with the specified LSAP. The “UE” status
code indicates that, due to a failure at the interface between the responding LLC and its user, the responding
LLC is unable to obtain the required response data. The “UN” status code indicates that resources to include
the requested LSDU in the response PDU were temporarily unavailable (e.g., a shared data area is being
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updated). The “IT” and “IP” status codes may be used by the implementor to indicate a temporary or perma-
nent error condition, respectively, in the case that a specific standard code does not exist for the error.

5.4.3.3 Summary of Type 3 PDU functions

Figure 22 summarizes the functions performed by ACn command and response PDUs according to the state
of the P/F bit and the presence of a non-null LSDU.

Commands:

P LSDU Function

0 null Resynchronization

0 non-null Sending data

1 null Requesting data

1 non-null Exchanging data

Responses:

F LSDU Function

0 null Acknowledgmeént, of resyn-
chronization oracknowl-
edgment ofyreceived data

0 non-null (N6t allowed)

1 null Acknowledgment,
requested data unavailable

1 non-null
Acknowledgment with
requested data

Figure 22—Summary of ACn command and response functionality
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6. LLC description of the Type 1 procedures

6.1 Mode of operation

In Type 1 operation, no modes of operation are defined. An LLC sublayer using Type 1 procedures shall sup-
port the entire procedure set whenever it is operational on the local area network.

6.2 Procedure for addressing

The address fields shall be used to indicate the source (SSAP) and destination (DSAP) of the LLC PDU. The
least|significant bit in the source address field (SSAP) shall be used to identify whether a commapd or a
respgnse is contained in the PDU. Individual, group, global, and null addressing shall be supported fordgsti-
nation DSAP addresses. The source address field (SSAP) shall contain either an individual ornull source
addr¢ss (see 3.3.1.2).

6.3 Procedure for the use of the P/F bit

A Ul command PDU shall only be sent with the P bit set to “0”. If a Ul command-PDU is received with the
P bit|set to “1”, the LLC sublayer shall optionally discard it or pass it to thehigher layer with a flag iden}ify-
ing that the P bit was set to “1”. Since a UI PDU shall not be sent as a response PDU, procedure regargling
the use of the F bit do not apply.

An XID command PDU shall have the P bit set to either “0” or £I%."Upon receipt of an XID command PDU,
the rgceiving LLC sublayer shall return an XID response PDU¢that has the F bit set equal to the value of the
P bit|contained in the incoming command PDU.

A THST command PDU shall have the P bit set to either ‘0" or “1”. Upon receipt of a TEST command PDU,

the r¢ceiving LLC sublayer shall return a TEST rgsponse PDU that has the F bit set equal to the value of the
P bit|contained in the incoming command PDUJ’

6.4 Procedures for logical data link setup and disconnection
Type] 1 operation does not require/any prior data link connection establishment (setup), and hence no data
link disconnection. Once thetservice access point has been enabled within the LLC sublayer, presumably by

layerl management’s request; information may be sent to, or received from, a remote LLC sublayer SAP|that
is alqo participating in(Type 1 operation.

6.5 Procedures for information transfer

6.5.1 Sending Ul PDUs

Information transfer shall be accomplished by sending the UI command PDU with the P bit set to “0”. Send-
ing UI PDUs with the P bit set to ““1” or as response PDUs is prohibited. It shall be possible to send the UI
command PDU at any time.

6.5.2 Receiving Ul PDUs

Reception of the Ul command PDU shall not be acknowledged or sequence number verified by the logical
data link procedures; therefore, the UI PDU may be lost if a logical data link exception occurs during the
sending of the command PDU. It shall be possible to receive a Ul command PDU at any time. However,
local conditions at the receiver may result in the discarding of valid Ul command PDUs by the receiving
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LLC. UI command PDUs that are received with the P bit set to “1” shall optionally be discarded or passed to
the higher layer with a flag identifying that the P bit was set to “1”.

UI PDUs that are response PDUs are invalid transmissions and shall be discarded by the receiving LLC.

6.6 Uses of the XID command PDU and response PDU

While the response to an XID command PDU shall be mandatory, the origination of an XID command PDU
shall be optional. It shall be possible for the XID capabilities to be used as a part of some network control
functions. As such, an XID command PDU may be sent on direction from a higher layer function, an admin-
istrati 4 i = i i Rett ever—shall

also[ be possible for a more capable implementation of LLC to incorporate the use of the XID-function
direftly to make more efficient use of the protocol.
Somje possible uses of the XID capabilities include:

| The XID command PDU with a null DSAP and a null SSAP is a way to soligit-a response from any
station (i.e., any DA). As such it represents a basic “Are You There?” test(capability.

2]  The XID command PDU with a group DA or group DSAP addressscan be used to determing the
group membership. In particular, the XID command PDU with a global DA address can identify all
active stations.

3] A duplicate address check can be made (see table 1).

4]  For Class I LLCs in ABM, an XID exchange can be usedto identify the receive window size atleach
LLC for that data link connection.

NOTE—The use of an XID exchange for this purposéis not valid in the asynchronous disconnected mode
(ADM) state.

5 An XID exchange with a null DSAP and.a null SSAP can identify the class of each LLC.

6] An XID exchange with a specific DSAP and a specific SSAP can identify the service types|sup-
ported by those service access points:

7]  An LLC can announce its presence with a global DA address in an XID PDU.

6.7|Uses of the TEST command PDU and response PDU

The|TEST function provides a facility to conduct loopback tests of the LLC to LLC transmission path] The
initiption of the TEST.fuinction may be caused by an administration or management entity within the|data
link|layer. Successful completion of the test consists of sending a TEST command PDU with a partifular
infofmation field\provided by this administration or management entity to the designated destination [LLC
address and rec€iving, in return, the identical information field in a TEST response PDU. Implementatipn of
the TEST command PDU is optional but every LLC must be able to respond to a received TEST comipand
PDU with a TEST response PDU. The length of the information field is variable from O to the larges'\rsize

speciited that each LLTU on This Tocal'area network must support Tor normal dafa transfer.

It shall also be possible to send even larger information fields with the fo'lowing interprctations. If the
receiving LLC can successfully receive and return the larger information field, it will do so. If it cannot
receive the entire information field but the MAC can detect a satisfactory FCS, the LLC shall discard the
portion of the information field received, and may return a TEST response Pi>U with no information field. If
the MAC cannot properly compute the FCS for the overlength information fields, the LLC shall discard the
portion of the information field received, and shall give no response. Any TEST command PDU received in
error shall be discarded and no response PDU sent. In the event of failure, it shall be the responsibility of the
administration or management entity that initiated the TEST function to determine any future actions.
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6.8 List of logical data link parameters

S—

A number of logical data link parameters are defined, the range of values for which are determined on a sys-
tem-by-system basis by the user at the time that the local area network is established.

The 1

6.8.1

ogical data link parameters for Type 1 operation shall be as follows:

Maximum number of octets in a Ul PDU

Refer to the appropriate MAC protocol specification for any limitation on the maximum number of octets in
a UI PDU. No restrictions are imposed by the LLC sublayer. However, in the interest of having a value that

all us
with

6.8.2

The 1
field

6.9 1|

If dis
view

6.9.1

The
of pr

Thes¢

descr

by a higher layer protocol in the local station.

6.9.1

The I

)

2)

ers of Type | LLC may depend upon, all MACs must at least be capable of accommodating ULPI
nformation fields up to and including 128 octets in length.

Minimum number of octets in a PDU

hinimum length valid PDU shall contain exactly two service access point address fields and one con
n that order. Thus the minimum number of octets in a valid Type 1 PDU shall be(3.

Precise description of the Type 1 procedures

crepancies appear to exist with the text found in the balance of clause 6, this subclause (6.9) shal
d as being the definitive description.

LLC precise specification

peration of the LLC is logically divided into sevesal‘components. Each component characterizes g
tocol operations performed by an LLC entity anid\is defined using a protocol state machine descript

state machines do not specify particulardimplementation techniques; rather, they are intende
ibe the “external” characteristics of an LL@entity, as perceived by an LLC entity in a remote statio

.1 LLC operation
LL.C operation is described using the following five types of components:

Station Component! This component is responsible for processing the events that affect the en
LLC entity. Thestation component handles PDUs addressed to the null DSAP address and proce
the duplicate address check, if implemented. One station component shall exist for each MAC
vice agcess point present on the local area network.

LinkService Access Point (SAP) Component. This component is responsible for processing
eyents that affect a specific operating service access point. One SAP component shall exist for g

DUs

trol

be

set

i to
h or

tire
ses
Ker-

the
ach

SAP within the LLC entity.

3)

4)
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Connection Component. This component is responsible for processing the events that affect a spe-
cific data link connection for Type 2 procedures only (see 7.9 below). One connection component
shall exist for each data link connection supported in the LLC entity.

Type 3 Receiver Component. This component is responsible for processing Type 3 commands as
they are received from the medium access control sublayer, and for returning Type 3 responses to the
originators of the commands. At any given station there is potentially a separate Type 3 Receiver
Component for each possible combination of remote address (SA and SSAP), and MAC priority. In
most applications, however, only a subset of the possible Receiver Components will exist, since a

component is needed only for those address and priority combinations for which Type 3 commands
are actually received.
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Table 1—Station component state transitions

ANSI/IEEE Std 802.2, 1998 Edition

Current state Event Action(s) Next state
DOWN_STATE [ENABLE_WITH_DUPLICATE_ SEND_NULL_DSAP_XID_C DUPLICATE_
ADDRESS_CHECK] START_ACK_TIMER ADDRESS _
RETRY_COUNT:=0 CHECK_STATE
XID_R_COUNT:=0
[ENABLE_WITHOUT_ REPORT_STATUS( UP_STATE
DUPLICATE _ STATION_UP)
ABPRESS-CHECK
UP_STATE DISABLE_REQUEST REPORT_STATUS( DOWNJSTATE
STATION_DOWN)
RECEIVE_NULL_DSAP_XID_C SEND_XID_R UP_STATH
RECEIVE_NULL_DSAP_TEST_C | SEND_TEST_R UP_STATH
DUPLICATE_ [RECEIVE_NULL_DSAP_XID_ XID_R_COUNT:= DUPLICATE_
ADDRESS_ R_AND_XID_R_COUNT=0] XID_R_COUNT+1 ADDRESS|
CHE{CK_STATE CHECK_S[TATE
(OPTIONAL)
[RECEIVE_NULL_DSAP_XID_ REPORT_STATUS( DOWN_STATE
R_AND_XID_R_COUNT=1] DUPLICATE_ADDRESS_FOUND)
[RECEIVE_NULL_DSAP_XID_C] | SEND. XID_R DUPLICATE _
ADDRESS|
CHECK_S[TATE
[ACK_TIMER_EXPIRED_AND% SEND_NULL_DSAP_XID_C DUPLICATE_
RETRY_COUNT<MAXIMUMY START_ACK_TIMER ADDRESS|
RETRY] RETRY_COUNT:=RETRY_ CHECK_S[TATE
COUNT+I
XID_R_COUNT:=0
[ACK_TIMER *EXPIRED_AND_R | REPORT_STATUS( UP_STATH
ETRY_COUNT=MAXIMUM _ STATION_UP)
RETRY]
[DISABLE_REQUEST] REPORT_STATUS( DOWN_STATE
STATION_DOWN)
5 Type 3 Sender Component. This component is responsible for sending Type 3 commands ppon
véquest of the network layer, and for the processing of Type 3 responses when they are received ffrom

the medium access control sublayer. At any given station there 1s potentially a separate Type 3
Sender Component for each possible combination of local LSAP, DA portion of the remote address,
and MAC priority. In most applications, however, only a subset of the possible Sender Components
will exist, since a component is needed only for those address and priority combinations for which
Type 3 commands are actually sent.

6.9.1.2 Assumptions made

The operation of each component is described using a state machine description. These important points are
assumed in these descriptions:
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1) The components are hierarchically related; i.e., the station component is the “parent” of the SAP
component, which in turn is the “parent” of the connection component. See figure 23.

2)  Each “parent” component has a state that provides the enabling conditions for its “child” compo-
nent(s) to operate. If the parent component leaves this state, then the “child” component(s) are
disabled.

3)  For each “parent” component, several “child” components are allowed to be concurrently operating
once their “parent” enabling conditions have been satisfied.

4)  There exists for each MAC service access point one and only one LLC entity, consisting of the vari-
ous operating components.

5) In Class I LLC operation, each LLC can have zero or more SAPs being serviced (i.e., active) at any
one time, independent of each other, which are differentiated by the DSAP address. The services of
d SAP bild;i iJC plUVidCd ‘Uy 28 bbpdl diC STT Vi\zC dLUTUSS pUillL \«UlllpUllCllL.

6)| In Class II LLC operation, the services of each SAP can also support zero or more concurrenp fata
link connections (each designated by the logical concatenation of the MAC address (DA/SA) and the
LLC address (DSAP/SSAP). Each data link connection is controlled by a separate connection cpm-
ponent.

6.9.1.3 Component sections
Each|component description shall consist of these sections:

1)| Component Overview. This section shall discuss the overall purpesebehind the component operafion.

2)| Component State Transition Diagram. This diagram shall graphically represent the compopent
machine overview.

3)] Component State Transition Table. This chart shall displaya table of the state transitions, includling
columns for current state, event, action(s), and next state. This table shall define all valid eventq for
each state as well as the resultant component action(s) and state change.

4)| Component Event Description. Each of the events that are used in the state transition table is
explained.

5)| Component Action Description. Each ofthe actions that are used in the state transition table is
explained.

6)| Component State Description. Eachof the states that are used in the state transition table|are
explained.

6.9.1.4 State machine operation rules

The following basic state machine operation rules apply:

1)

2)

3)

Events shall cause a state transition in the machine, and shall result in execution of some action(s)
along with'a-state change (which may return to the same state).
Events-that are not listed as valid inputs to the current state of any of the operating components ghall
not cause

a)_ jdctions or state changes; or
b)) PDU transmissions.

The stafion should perform some error recovery that is appropriate for the particular mmple-
mentation.

If an incoming PDU is destined for a DSAP that is not active (i.e., the appropriate component is not
operating), it shall be considered to be an exception and dealt with in a manner appropriate for the
receiving station.

6.9.2 Station component overview

The station component is responsible for handling all events that are directed to the LLC as a whole (i.e.,
events affecting all SAPs and connections serviced by that LLC). The station component shall begin in the
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DOWN state, optionally-eheck for a duplicate station address, and potentially enter the UP state; see f
24 gnd table 1. The UP $tate of the LLC station component provides the enabling conditions for the o
tionjof the service atcess point (SAP) components.

Thelstation eomponent shall be capable of receiving and responding to the XID and TEST command P
It shall gptienally be capable of initiating the XID command PDU, if duplicate address checking is

forn
add

b) ClassIDLLC component relationships

Figure 23—Component relationships

gure
bera-

DUs.
per-
SAP

ed by the LLC entity in a particular implementation; see table 2. These PDUs shall use the null D)

The performance of the duplicate address check requires that the station component be prepared to receive
its own XID PDUs. The definition of the MAC operation provides for the ability to simultaneously transmit
and receive. Since the DA=SA in the XID PDUs can be used for duplicate address check, the MAC will rec-
ognize its own address and pass the PDU to the station component. The station component will respond to an
XID command PDU with an XID response PDU, regardless of whether it originated from itself or a remote
LLC. The station component provides the duplicate address check by maintaining a count of received XID
response PDUs. If more than one XID response PDU is received, then at least one other identical MAC DA
exists on the LAN. See figure 24 and table 1 for details.
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6.9.2.1 Station component state descriptions

6.9.2

6.9.

68

1)

2)

3)

1)

2)

3)
4)
5)
6)
7)
8)

9)

1)
2)
3)
4)
5)
6)
7)
8)

9)

DOWN_STATE: The station component is powered off, not initialized, and/or disabled from oper-
ating in the local area network.

DUPLICATE_ADDRESS_CHECK_STATE: The station component is in the process of checking
for duplicate MAC addresses on the LAN. The main purpose of this state shall be to allow the LLC
station component to verify that this station’s MAC address is unique on the LAN. The station com-
ponent shall send XID command PDUs with identical MAC DA and SA addresses, and shall wait
for a possible XID Response PDU indicating the existence of other stations with identical MAC link
addresses.

UP_STATE: The station component is enabled, powered on, initialized, and operating in the local

.2 Station component event descriptions

.3 Station component action descriptions

arca network. 1ne LLT Snall alfOW SAFS 10 exClldange LLC FDUS Ol the TCATUTT,

ENABLE_WITH_DUPLICATE_ADDRESS_CHECK: Station component usery has initialized/
enabled the station equipment, and has requested that the LLC check for MAC-service access ppint
address duplications before participating in data link communications.
ENABLE_WITHOUT_DUPLICATE_ADDRESS_CHECK: Station cémponent user has inifial-
ized/enabled the station equipment, but duplicate MAC service accesspoint address checking byl the
LLC is not supported/desired.
ACK_TIMER_EXPIRED_AND_RETRY_COUNT<MAXIMUM_RETRY: Acknowledgnpent
timer has expired and retry count is less than maximum retry limnit.
ACK_TIMER_EXPIRED_AND_RETRY_COUNT=MAXIMUM_RETRY: Acknowledgnient
timer has expired and retry count is equal to the maximamyretry limit.
RECEIVE_NULL_DSAP_XID_C: An XID commarid PDU with the null DSAP address has Heen
received.
RECEIVE_NULL_DSAP_XID R_AND_XID R_COUNT=0: A single XID response PDU yith
the null DSAP address has been received.
RECEIVE_NULL_DSAP_XID_R_AND, XID_R_COUNT=1: A second XID response HDU
with the null DSAP address have been received.
RECEIVE_NULL_DSAP_TEST.C: A TEST command PDU with the null DSAP address [has
been received.
DISABLE_REQUEST: Station user has requested that the equipment be disabled from operafing
on the medium.

START_ACK_TIMER: Start the acknowledgment timer. This allows the LLC to determine thht it
has not reeeived an acknowledgment from the remote station within a specified response time.
RETRY\ COUNT:=0: Initialize the retry counter.

RETRY_COUNT:=RETRY_COUNT+1: Increment the retry counter.
XID_R_COUNT:=0: Initialize the XID response PDU counter.
XID_R_COUNT:=XID_R_COUNT+1: Increment the XID response PDU counter.

SEND_NULL_DSAP_XID_C: The LLC shall send an XID command PDU with null SSAP and
null DSAP addresses and with identical MAC DA and SA addresses.

SEND_XID_R: The LLC shall send an XID response PDU, using the SSAP address of the XID
command PDU as the DSDAP address of the response PDU, and using a null SSAP address.
SEND_TEST_R: The LLC shall send a TEST response PDU, using the SSAP address of the TEST
command PDU as the DSAP address of the response PDU, and using a null SSAP address.
REPORT_STATUS: The LLC shall be able to report data link status conditions, with the following
valid reasons:

a) STATION_UP: LLC entity is now operational

b) STATION_DOWN: The LLC entity is now non-operational.
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Figure 24—Station component state diagram

¢) DUPLICATE_ADDRESS_FOUND: LLC entity has detected another LLC entity on the [ LAN
with'a-MAC service access point address identical to its own.

6.9 Service‘access point (SAP) component overview

The|SAP component handles all LLC Type | PDU traffic for a particular DSAP address in the local sqation
component. The Tocal service access point user 1s able to activaic and deactivate the operation of each indi-
vidual SAP component in the station component (see table 3 and figure 25). Once active, the SAP compo-
nent shall process Type 1 LLC PDUs addressed to the DSAP and send Type 1 LLC PDUs either by service
access point user request or as a result of some LLC protocol action.

For Class II stations, the ACTIVE state of the SAP component provides the activating conditions for Type 2
LLC connection component services (see figure 23). Any attempt to make a data link connection, either by
the user or a remote LLC, while the SAP component is ACTIVE, shall be passed to the Type 2 LLC connec-
tion component and ignored by the SAP component (this includes the handling of the disconnect mode for a
Type 2 LLC connection component).
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Table 2—Station component options

Description States omitted Other requirements
No duplicate address check DUPLICATE_ADDRESS _ Omit:
CHECK_STATE ENABLE_WITH_DUPLICATE_

ADDRESS_CHECK
ACK_TIMER_EXPIRED_AND_
RETRY_COUNT
<MAXIMUM_RETRY
ACK_TIMER_EXPIRED_AND_
RETRY _COL1 Ir\IT_‘\/!‘A‘\/‘H\lll Yz\'/!
RETRY
RECEIVE_NULL_DSAP_
XID_R_AND_XID_R_
COUNT=1
RECEIVE_NULL_DSAP_
XID_R_AND_XIP’R_

COUNT =0
(ptional use of duplicate address | none Omit:
dheck none
Always perform duplicate address | none Omit:
dheck ENABLE_WITHOUT_
DUPLICATE_ADDRESS _
CHECK

Table 3—SAP component state transitions

Current state Event Action(s) Next state
INACTIVE_STATE SAP_ACTIVATION_ REPORT_STATUS( ACTIVE_STATE
REQUEST SAP_ACTIVE)
IACTIVE_STATE RECEIE_UI UNITDATA_INDICATION ACTIVE_STATE
UNITDATA_REQUEST | SEND_UI ACTIVE_STATE
XID_REQUEST SEND_XID_C ACTIVE_STATE
RECEIVE_XID_C SEND_XID_R ACTIVE_STATE
RECEIVE_XID_R XID_INDICATION ACTIVE_STATE
TEST_REQUEST SEND_TEST_C ACTIVE_STATE
RECEIVE_TEST_C SEND_TEST_R ACTIVE_STATE
RECEIVE_TEST_R TEST_INDICATION ACTIVE_STATE
SAP_DEACTIVATION_ | REPORT_STATUS( INACTIVE_STATE
REQUEST SAP_INACTIVE)
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Figure 25—SAP component state diagram

6.9.3.1 SAR.component state descriptions

] INACTIVE_STATE: LLC SAP component is not active, functioning, or operational. No PDU} are

P | 1/ "
(—l\a\/billbu A7 UT SUITIL.

2) ACTIVE_STATE: LLC SAP component is active, functioning, and operational. PDUs are received
and sent.

6.9.3.2 SAP component event description

1)  SAP_ACTIVATION_REQUEST: The SAP user has requested that the particular LLC SAP com-
ponent be activated and begin logical data link operation of the Type 1 services.

2)  SAP_DEACTIVATION_REQUEST: The SAP user has requested that the particular LLC SAP
component be deactivated and no longer allowed to operate on the logical data link.
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3) XID_REQUEST: The SAP user has requested that the LLC SAP component send an XID com-
mand PDU to one or more remote SAPs.
4) TEST_REQUEST: The SAP user has requested that the LLC SAP component send a TEST com-
mand PDU to one or more remote SAPs.
5) RECEIVE_UI: The local SAP component has received a Ul PDU from a remote SAP.
6) UNITDATA_REQUEST: The SAP user has requested that a data unit be passed to a remote LLC
SAP, via a Ul PDU.
7) RECEIVE_XID_C: The local SAP component has received an XID command PDU from a remote
SAP.
8) RECEIVE_XID_R: The local SAP component has received an XID response PDU from a remote
SAP.
9 RECEIVE_TEST_C: The Tocal SAP component has received a TEST command PDU fron} the
remote SAP.
1 RECEIVE_TEST_R: The local SAP component has received a TEST response PDUfromn} the
remote SAP.
6.9.3.3 SAP component action descriptions

72

UNITDATA_INDICATION: LLC SAP component has received a Ul PDU from a remote FAP.
The service data unit is given to the SAP user.
SEND_UI: A UI PDU is sent to one or more remote SAPs in response to a user request to s¢nd a
service data unit.
SEND_XID_C: LLC SAP component shall send an XID~command PDU to remote SAHs in
response to a SAP user request to identify other SAPs.
SEND_XID_R: LLC SAP component shall send a XID, response PDU to remote SAPs in resppnse
to a received XID command PDU.
SEND_TEST_C: LLC SAP component shall sendya TEST command PDU in response to SAP|user
request to test a remote SAP.
SEND_TEST_R: LLC SAP component shall' send a TEST response PDU in response to a remote
LLC TEST command PDU.
REPORT_STATUS: The LLC SAR-¢@mponent shall be able to report data link status condifions
for the particular SAP componentyith the following valid reasons:
a) SAP_ACTIVE: The SAP_ACTIVATION_REQUEST has been successfully processed andl the

component is now activated.
b) SAP_INACTIVE:(The SAP_DEACTIVATION_REQUEST has been successfully procdssed

and the component is now deactivated.
XID_INDICATION:'LLC SAP component has received an XID response PDU from a remote SAP.
An indication of this event is passed to the SAP user, and may also return the XID information field.
TEST_INDICATION: LLC SAP component has received a TEST response PDU from a refnote
SAP. Awrindication of this event is passed to the SAP user, and may also return the TEST infofma-
tion field.
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In Type 2 operation, two modes of operation are defined—an operational mode and a non-operational mode.

7.1.1 Operational mode

The

one operational mode shall be the asynchronous balanced mode (ABM).

ABI
accy
with
one
the
bus)

ABI
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An
(UA

7.1
The
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from the physical medium; i.e., no informatien-(user data) shall be sent or accepted.

7.1

AD
tion
foll

N —
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nou

M is a balanced operational mode where a data link connection has been established between twasg
out receiving explicit permission from the other LLC. Such an asynchronous transmission'shall cd
or more LLC PDUs and shall be used for information field transfer and/or to indicate status chang
[LL.C (for example, the number of the next expected information LLC PDU, transition/from a read

condition or vice versa, occurrence of an exception condition).

M consists of a data link connection phase, an information transfer phase, aldata link resetting phase
ta link disconnection phase.

[LLC in ABM receiving a DISC command PDU shall respond with' the unnumbered acknowledg
) response PDU if it is capable of actioning the command.

2 Non-operational mode
one non-operational mode shall be the asynchroneus disconnected mode (ADM).

M differs from the operational mode (ABM)\in that the data link connection is logically disconn

2.1 Purpose of ADM

M is defined to prevent a data/link connection from appearing on the physical medium in a fully o
hl mode during unusual situations or exception conditions since such operation could caus
wing:

Sequenceaumber mismatch between the LLCs on the data link connection, or
Ambigiity in one LLC as to the status of another LLC.

ita lifik)Connection shall be system predefined as to the condition(s) that cause it to assume the asyn
5 disconnected mode (ADM).

rvice

ss points. Either LLC shall be able to send commands at any time and initiate response transthigsions
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7.1,

2.2 Examples of conditions leading to ADM

Examples of possible conditions (in addition to receiving a DISC command PDU) that shall cause a data link
connection to enter ADM are

1)  The power is turned on,

2)  The data link layer logic is manually reset, or

3)

the-data-link (on-line) condition.

Copyright © 1998 |EEE. All rights reserved.

The data link connection is manually switched from a local (home) condition to the connected-on-


https://iecnorm.com/api/?name=9343fc68d60de4a3104ee02516f32ce1

ISO/IEC 8802-2 : 1998 (E)

ANSI/IEEE Std 802.2, 1998 Edition

7.1.2.3 LLC requirements on a data link connection in ADM
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An LLC on a data link connection in ADM shall be required to monitor input received from its MAC for the
purpose of

1y
2)

Accepting and responding to one of the mode setting command PDUs (SABME, DISC), or
Sending a DM response PDU at a medium access opportunity, when required.

In addition, since the LLC has the ability to send command PDUs at any time, the LLC may send an appro-
priate mode setting command PDU.

An 1]

An 1}
of a

7.2

The
bit in
in thg

A sin
work
sists
MA(

L.C in ADM receiving a DISC command PDU shall respond with the DM response PDU.

LC in ADM shall not establish a frame reject exception condition (see 5.4.2.3.5 and 7.6). ADM con
fata link disconnected phase.

Procedure for addressing

iddress fields shall be used to indicate the source (SSAP) and destination (DSAP) of the PDU. The
the source address field (SSAP) shall be used to identify whether a cominand or response is conta
PDU.

gle data link connection can be established between any two service access points on the local area

. This data link connection is identified by a pair of “complet¢” data link addresses, each of which

of a logical concatenation of the implicit physical addréSs (not contained in the frame structure),
address (DA/SA), and the LLC address (DSAP/SSAP). In order for a receiving DSAP to corrg

identjfy the data link connection associated with an inceming PDU, the receiving DSAP must have acce

the “

7.3

The ]
send

Fomplete” data link address information for the femote SAP.

Procedures for the use of the P/F bit

LL.C receiving a command PDUXSABME, DISC, RR, RNR, REJ, or I) with the P bit set to “1”,
 response PDU with the F pitset to “17.

The gesponse PDU returned by. an LLC to a SABME or DISC command PDU with the P bit set to “1” s

be a
or R}
with
to “1

NOTI

JA or DM response(PDU with the F bit set to “1”. The response PDU returned by an LLC to an I,

] command PDU.with the P bit set to “1” shall be an I, RR, REJ, RNR, DM, or FRMR response B
the F bit set towI¥. The response PDU returned by an LLC to an RNR command PDU with the P bi
> shall be anRR, REJ, RNR, DM, or FRMR response PDU with the F bit set to “1”.

F—The P'bit is usable by the LLC in conjunction with the timer recovery condition (see 7.5.9).
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7.4 Procedures for data link setup and disconnection

7.4.1

Data link connection phase

Either LLC may be able to initialize the data link connection.

When the LLC wishes to initialize the link, it shall send the SABME command PDU and start the acknowl-
edgment timer (see 7.8.1 below). Upon reception of the UA response PDU, the LLC shall have reset both its
send and receive state variables V(S) and V(R) to 0 for the corresponding data link connection, shall stop its
acknowledgment timer, and shall enter the information transfer phase.
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When receiving the DM response PDU, the LLC that originated the SABME command PDU shall stop its
acknowledgment timer, shall not enter the information transfer phase, and shall report to the higher layer for
appropriate action.

For a description of the actions to be followed upon receipt of a SABME or DISC command PDU, see 7.4.5.
Other Type 2 PDUs received (commands and responses) while attempting to connect shall be ignored by the
LLC.

Should the acknowledgment timer run out before reception of the UA or DM response PDU, the LLC shall
resend the SABME command PDU and restart the acknowledgment timer. After resending the SABME
command PDU N2 times, the sending LLC shall stop sending the SABME command PDU and shall report

e-hiehertayerfe tate-error-recovery 1 v 5 Esdefimedm{7.8.2

belgw.

Whe¢n receiving an SABME command PDU, the LLC shall pass the indication to the netwark layer to|indi-
cate|that an establishment of the data link connection is being requested from the remote BELC,

Thefeafter, if the LLC receives a notification from the network layer to accept the cénnection, it shall rgturn
a UA response PDU to the remote LLC and set both its send and receive state ydriables V(S) and V(R) to 0
for the corresponding data link connection and enter the information transfer phase. The return of th¢ UA
resppnse PDU shall take precedence over any other response PDU for the same data link connection that
may| be pending at the LLC. It shall be possible to follow the UA respon$¢ PDU with additional LL.C PPUs,
if pgnding.

If the LLC receives a notification from the network layer notdo)enter the indicated phase, it shall retyrn a
DM|response PDU to the remote LL.C and remain in the link‘disconnected mode.

7.4.2 Information transfer phase
After having sent the UA response PDU to an SABME command PDU or having received the UA response
PDU to a sent SABME command PDU, the LLC shall be able to accept or send, or both, I-format and S-for-

mat [PDUs according to the procedures desciibed in 7.5 below.

Whdn receiving a SABME command PDU while in the information transfer phase, the LLC shall conform to
the fesetting procedure described'in7.6.

7.4.8 Data link disconnection phase

During the information-transfer phase, either LLC shall be able to initiate disconnecting of the data link [con-
nect{on by sending:a*DISC command PDU.

Whdn the ELC wishes to disconnect the data link connection, it shall send the DISC command PDU| and
start|the-acknowledgment timer (see 7.8.1). Upon reception of the UA or DM response PDU from the refnote
LLd, the’LLC shall stop its acknowledgment timer and enter the link disconnected mode. TI

Should the acknowledgment timer run out before reception of the UA or DM response PDU, the LLC shall
resend the DISC command PDU and restart the acknowledgment timer. After sending the DISC command
PDU N2 times, the sending LLC shall stop sending the DISC command PDU, shall enter the data link dis-
connected phase, and shall report to the higher layer for the appropriate error recovery action to initiate. The
value of N2 is defined in 7.8.2.

When receiving a DISC command PDU, the LLC shall return a UA response PDU and enter the data link

disconnected phase. The return of the UA response PDU shall take precedence over any other response PDU
for the same data link connection that may be pending at the LLC.
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7.4.4 Data link disconnected phase

After having received a DISC command PDU from the remote LLC and returned a UA response PDU, or
having received the UA response PDU to a sent DISC command PDU, the LLC shall enter the data link dis-
connected phase.

In the disconnected phase, the LLC shall be able to initiate data link connection. In the disconnected phase,
the LLC shall react to the receipt of an SABME command PDU as described in 7.4.1 above and shall send a
DM response PDU in answer to a received DISC command PDU.

IR LN

Other Type 2 PDUs

W he preeetvire—ary—othe FPe ofmard—RbBY h—the
LLC|shall send a DM response PDU with the F bit set to “1”.
nected phase shall be ignored by the LLC.

phasen the
the-disdon-

received in
7.4.5 Contention of unnumbered mode setting command PDUs

A contention situation in an LLC shall be resolved in the following way. If the sent and received mode [set-
ting ¢gommand PDUs are the same, ecach LLC shall send the UA response PDU at-the carliest opportunity.
Each|LLC shall enter the indicated phase either after receiving the UA resporise.PDU, or after its ackngwl-
edgmient timer expires.

If thg sent and received mode setting command PDUs are different, éach LLC shall enter the data link dis-
conngcted phase and shall issue a DM response PDU at the earliest‘opportunity.

7.5 Procedures for information transfer

he

—

The procedures that apply to the transfer of I PDUs"in each direction on a data link connection during
information transfer phase are described below;

In th¢ following, “number one higher” is‘in‘reference to a continuously repeated sequence series, i.e., 127 is
one Higher than 126 and O is one higherthat 127 for modulo 128 series.

7.5.1 Sending | PDUs

When the LLC has an [ PDU to send (i.e., and I PDU not already sent, or having to be resent as describe in
7.5.5|below), it shall'send the I PDU with an N(S) equal to its current send state variable V(S), and an N(R)
equal to its currenitreceive state variable V(R) for that data link connection. At the end of sending the I PDU,
the JL.C shall increment its send state variable V(S) by one.

If the acknowledgment timer is not running at the time that an I PDU is sent, the acknowledgment timer shall
be started:

If the data link connection send state variable V(S) is equal to the last value of N(R) received plus k (where k
is the maximum number of outstanding I PDUs, see 7.8.4) the LLC shall not send any new I PDUs on that
data link connection, but shall be able to resend an I PDU as described in 7.5.6 or 7.5.9.

When a local LLC data link connection is in the busy condition, the LLC shall still be able to send I PDUs,
provided that the remote LLC on this data link connection is not busy itself. When the LLC for a particular
data link connection is in the FRMR exception condition, it shall stop transmitting I PDUs on that data link
connection.
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7.5.2 Receiving an |1 PDU

When the LLC data link connection is not in a busy condition and receives an I PDU whose send sequence
number is equal to the receive state variable V(R), the LLC shall accept the information field of this PDU,
increment by one it receives state variable V(R), and act as follows:

1) If an IPDU is available to be sent, the LLC shall be able to act as in 7.5.1 above and acknowledge
the received I PDU by setting N(R) in the control field of the next sent I PDU to the value of the
receive state variable V(R). The LLC shall also be able to acknowledge the received I PDU by send-
ing an RR PDU with the N(R) equal to the value of the receive state variable V(R).

2) If no I PDU is available to be sent by the LLC, then the LLC shall either

Ty send am RR PDYwitr e (R equal w0 the vatue of The Teceive state variable VIR) at thg ear-
liest opportunity; or

b) If the received PDU was not a command PDU with the P bit set to “1”, wait for somée)peripd of
time bounded by the probability of the remote acknowledgment timer expiry;for either{ an I
PDU to become available to send, or to accumulate additional I PDUs to be acknowledged in a
single RR PDU, subject to window size constraints.

3 If receipt of the I PDU caused the LLC to go into the busy condition with regard to any subseqient I

PDUs, the LLC shall send an RNR PDU with the N(R) equal to the valle of the receive state |[vari-

able V(R). If an I PDU(s) is available to send, the LLC shall be ableto%sénd them as in 7.5.1 above

prior to or following the sending of the RNR PDU.

Whgn the LLC associated with a particular data link connection is in‘a busy condition, and receives ah in-
sequence I PDU, the LLC shall be able to ignore the informationfield contained in any received I PDU on
that data link connection (see 7.5.8).

7.5.8 Reception of incorrect PDUs

Whdn the LLC receives an invalid PDU (see 3.3.5)6ra PDU with an incorrect DSAP or SSAP address| this
PDU shall be discarded entirely.

7.5.4 Reception of out-of-sequence PDUs

Whdn the LLC receives an I PDU whgse send sequence number is not in sequence, i.e., not equal to the| cur-
rent feceive state variable V(R) but'ts within the receive window, the LLC shall discard the information [field
of te I PDU and send an REJ PDU with the N(R) set to the value of V(R). The LLC shall then discardl the
infogmation field of all I PBUS until the expected I PDU is correctly received. When receiving the expedted I
PDU, the LLC shall aeknowledge the PDU as described in 7.5.2 above. The LLC shall use the N(R) and P
bit ipdications in the.discarded I PDUs.

On 4 given dafa link connection, only one “sent REJ” exception condition from a given LLC to an¢ther
givep LLCsshall be established at a time. A “sent REJ” condition shall be cleared when the requested I PDU
is regeived./The “sent REJ” condition shall be able to be reset when a reject timer time-out function rung out.
Whdn“th€ LLC perceives by reject timer time-out that the requested I PDU will not be received, bedause
either the requested I PDU or the REJ PDU was in error or lost, the LLC shall be able to repeat the REJ PDU
in order to re-establish the “sent REJ” condition up to N2 times. The value of N2 is defined in 7.8.2.

7.5.5 Receiving acknowledgment

When correctly receiving an I-format or S-format PDU, even in the busy condition (see 7.5.8), the receiving
LLC shall consider the N(R) contained in this PDU as an acknowledgment for all the I PDUs it has sent on
this data link connection with an N(S) up to an including the received N(R) minus one. The LLC shall reset
the acknowledgment timer when it correctly receives an I-format or S-format PDU with the N(R) higher
than the last received N(R) (actually acknowledging some I PDUs).
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If the timer has been reset and there are outstanding I PDUs still unacknowledged on this data link connec-
tion, the LLC shall restart the acknowledgment timer. If the timer then runs out, the LLLC shall follow the
procedures in 7.5.9 with respect to the unacknowledged I PDUs.

7.5.6 Receiving an REJ PDU

When receiving an REJ PDU, the LLC shall set its send state variable V(S) to the value of the N(R) received
in the REJ PDU control field. The LLC shall (re)send the corresponding I PDU as soon as it is available. If
other unacknowledged I PDUs had already been sent on that data link connection following the one indi-
cated in the REJ PDU, then thosc I PDUs shall be resent by the LLC following the resending of the
requested I PDU.

If retransmission beginning with a particular PDU occurs due to P/F bit = | exchange (see 7.5.9) and‘an REJ
PDU| is received that would also start retransmission with the same particular I PDU (as identified by| the
N(R) in the REJ PDU), the retransmission resulting from the REJ PDU shall be inhibited.

7.5.7 Receiving an RNR PDU

An ILC receiving an RNR PDU shall stop sending I PDUs on the indicated data link connection at the [ear-
liest possible time, and shall start the busy-state timer, if not alrcady running. When the busy-state timer funs
out, the LLC shall follow the procedure described in 7.5.9. In any case;the LLC shall not send any other I
PDUs on that data link connection before receiving an RR or REJ PDU, or before receiving an I resppnse
PDU with the F bit set to “1”, or before the completion of a resettiig procedure on that data link connection.

7.5.8 LLC busy condition

An [{L.C shall enter the busy condition on a data link ¢énnection when it is temporarily unable to receive or
continue to receive I PDUs due to internal constraints; for example, receive buffering limitations. Wher] the
LLC]enters the busy condition, it shall send an RNR PDU at the earliest opportunity. It shall be possible to
send|I PDUs awaiting to be sent on that datalink connection prior to or following the sending of the RNR
PDU. While in the busy condition, the L€ shall accept and process supervisory PDUs and return an RNR
response PDU with the F bit set to “L7].if it receives a supervisory or I command PDU with the P set to[“1”
on tHe affected data link connectiofs

To irjdicate the clearance of a.busy condition on a data link connection, the LLC shall send either an I fDU
with|the F bit set to “1” if a)P bit set to ““1” is outstanding, an REJ PDU, or an RR PDU on the data link ¢on-
nection with N(R) set(tojthe current receive state variable V(R), depending on whether or not the LLC|dis-
card¢d information fields of correctly received I PDUs. Additionally, the sending of a SABME commnjand
PDU or a UA résponse PDU shall indicate the clearance of a busy condition at the sending LLC on a (ata
link fonnection.

7.5.!|) Waiting acknowledgment

The LLC maintains an internal retransmission count variable for each data link connection that shall be set
to “0” when the LLC receives or sends a UA response PDU to an SABME command PDU, or when a remote
busy condition is cleared, or when the LLC correctly receives an I-format or S-format PDU with the N(R)
higher than the last received N(R) (actually acknowledging some outstanding I PDUs).

If the acknowledgment timer, busy-state timer, or, optionally, P-bit timer runs out, the LLC on this data link
connection shall enter the timer recovery condition and add one to its retransmission count variable.

The LLC shall then start the P-bit timer and send an S-format command PDU with the P bit set to “1”.
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The timer recovery condition shall be cleared on the data link connection when the LLC receives a valid I-
format or S-format PDU from the remote LLC, with the F bit set to “1”".

If, while in the timer recovery condition, the LLC correctly receives a valid I-format or S-format PDU with
the F bit set to “1” and with the N(R) within the range from the last value of N(R) received to the current
send state variable inclusive, the LLC shall clear the timer recovery condition, set its send state variable to
the received N(R), stop the P-bit timer, and resend any unacknowledged PDUs.

If, while in the timer recovery condition, the LLC correctly receives a valid I-format or S-format PDU with
the P/F bit set to “0” and with a N(R) within the range from the last value of N(R) received to the current
send state variable inclusive, the LLC shall not clear the timer recovery condition but shall treat the N(R)
valje received as an acknowledgment Tor the indicated previously transmitted T PDUs (see 7.5.5).

If the P-bit timer runs out in the timer recovery condition, the LLC shall add one to its retransmission fount
varipble. If the retransmission count variable is not equal to N2, the LLC shall resend an S-format PDU with
the P bit set to “1” and restart its P-bit timer.

If the retransmission count variable is equal to N2, the LLC shall pass a DL-RESET indication primitjve to
the petwork layer to indicate the need for a link reset, as described in 7.6 below. N2 is a system parameter
(seq 7.8.2).

7.5]10 Reception of duplicate | PDUs

When an LLC receives an I PDU whose send sequence number, N(S), is not in the receive window, the [PDU
may|, optionally, be recognized as a duplicate if the N(S) indicates that it is a copy of an I PDU previpusly
recdived. In that case, the LLC shall discard the information field but use the N(R) and P bit indicatidns in
the fluplicate PDU. If the LLC does not recognize a duplicate, the N(S) is invalid, and the PDU shall be{ han-
dled according to 7.7.

Figigres 26 and 27 provide graphic representatiefis of the relationships between the valid receive window, the

optipnal duplicate range, and the invalid rangé-for instances where 1) the receive window (RW) is lesq than
half| the modulus value, and 2) the receiveswindow (RW) is equal to or greater than half the modulus value.

L(R) - RW

duplicate
N(S)

X

L(R) = last sent N(R)

increasing
value

mvald
N(S)

LR + RW -1

Figure 26—Relationships of receive window, invalid and duplicate ranges
(RW < half the modulus value)
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As depicted in figure 26, in those instances where the receive window is less than one-half the modulus
value, the receive window, the invalid range, and the optional duplicate range relative to L(R) shall be
defined as follows:

— The receive window RW contains the sequence numbers L(R) to L(R) + RW - 1 inclusive;
— The invalid range contains the sequence numbers L(R) + RW to L(R) - RW — 1 inclusive;
— The optional duplicate range contains the sequence numbers L(R) — RW to L(R) — 1 inclusive;

where L(R) is equal to the value of the last sent N(R). If the duplicate feature is not used, the invalid range
shall contain the sequence numbers L(R) + RW to L(R) — I inclusive.

increasing
value

L(R) = last sent N(R)

duplicate
N(S)

LR + RW -1

Figure 27—Relationships of receive window, invalid and duplicate ranges
(RW = half-the modulus value)

As d¢picted in figure 27, in those instances-where the receive window is equal to or greater than one-half the
modylus value, the receive window and-the optional duplicate range relative to L(R) shall be defined as|fol-
lows

—| The receive window.RW contains the sequence numbers L(R) to L(R) + RW — 1 inclusive;
—] The optional duplicate range contains the sequence numbers L(R) + RW to L(R) — 1 inclusive;

wherp L(R) is equal:to the value of the last sent N(R). If the duplicate feature is not used, the optional dypli-
cate fange beconies the invalid range.

7.6 Procedures for resetting

The resetting phase is used to initialize both directions of information transfer according to the procedure
described below. The resetting phase shall only apply during the asynchronous balanced mode ABM.

Either LLC shall be able to initiate a resetting of both directions by sending an SABME command PDU and
starting its acknowledgment timer.

After receiving an SABME command PDU, the LLC shall return, at the earliest opportunity,

1) A UA response PDU and reset its send and receive state variables V(S) and V(R) to 0 to reset the
data link connection, or
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2) A DM response PDU if the data link connection is to be terminated.

The return of the UA or DM response PDU shall take precedence over any other response PDU for the same
data link connection that may be pending at the LLC. It shall be possible to follow the UA PDU with addi-
tional LLC PDU, if pending. If the UA PDU is received correctly by the initiating LLC, it shall reset its send
and receive state variables V(S) and V(R) to 0 and stop its acknowledgment timer. This shall also clear all
exception conditions that might be present at either of the LLCs involved in the reset. This exchange shall
also indicate clearance of any busy condition that may have been present at either LLC involved in the reset.

If a DM response PDU is received, the LLC shall enter the data link disconnected phase, shall stop its

ackpevedgment—timer—and—shalrepor—to-the-highertayer—for-appropriate-action—H-the—acknmowtedgment
timgr runs out before a UA or DM response PDU is received, the SABME command PDU shall-be)tesent
and|the acknowledgment timer shall be started. After the timer runs out N2 times, the sending LICC,shall stop
senfling the SABME command PDU, shall report to the higher layer for the appropriate, error recpvery
actipns to initiate, and shall enter the asynchronous disconnected mode. The value of N2 is defined in 7.8.2.

Other Type 2 PDUs (with the exception of the SABME and DISC command PDUs)that are received by the
LLC before completion of the reset procedure shall be discarded.

Under certain FRMR exception conditions listed in 7.7, it shall be possible’ for the LLC to ask the r¢mote
LLC to reset the data link connection by sending an FRMR response PDU.

Up¢n reception of an FRMR response PDU (even during an ERMR exception condition) the LLC shall ini-
tiat¢ a resetting procedure by passing a DL-RESET indicatién primitive to the network layer.

Aftgr sending an FRMR response PDU, the LLC shall*enter the FRMR exception condition. The FRMR
excgption conditions shall be cleared when the LEC receives or sends an SABME or DISC command|PDU
or IDM response PDU. Any other Type 2 command PDU received while in the FRMR exception condition
shall cause the LLC to resend the FRMR response PDU with the same information field as originally sent.

In the FRMR exception condition, additional I PDUs shall not be sent, and received I-format PDUs apd S-
forthat PDUs shall be discarded by.the LLC.

It shall be possible for the'LLC to start its acknowledgment timer on the sending of the FRMR response
PDU. If the timer runs(out before the reception of an SABME or DISC command PDU from the r¢mote
LLC, it shall be possible for the LLC to resend the FRMR response PDU and restart its acknowledgment
tim¢r. After the acknowledgment timer has run out N2 times, the LLC shall pass a DL-RESET indi¢ation
prithitive to theé-network layer. The value of N2 is defined in 7.8.2.

When an additional FRMR response PDU is sent while the acknowledgment timer is running, the timer shall
not [be.reset or restarted.

7.7 FRMR exception conditions

The LLC shall request a resetting procedure (by sending an FRMR response PDU) as described in 7.6, when
receiving, during the information transfer phase, a PDU with one of the conditions identified in 5.4.2.3.5.
The coding of the information field of the FRMR response PDU that is sent is given in 5.4.2.3.5.

The LLC shall initiate a resetting procedure (by passing a DL-RESET indication primitive to the network
layer) as described in 7.6 when receiving an FRMR response PDU during the information transfer phase.
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7.8 List of data link connection parameters

A number of data link connection parameters are defined, the range of values for which are determined on a
system-by-system basis by the user at the time that the local area network is established.

The data link connection parameters for Type 2 operation shall be as follows:
7.8.1 Timer functions

In Type 2 operation it is possible for a number of independent events to be taking place on a data link con-

nectipmthatcoutd-eachemploy-a-timingfunetton—TFhese-timing-funetions-are-defimed-betowastdentired in
the tgxt that describes Type 2 operation. It is understood that these timing functions can be realized by(u$ing
a nurpber of individual timers, or by using a single timer. If a single timing function is employed({it-will be
necegsary for the designer to determine on an instance-by-instance basis when to reset and restart the timer
and When to let it continue running based on the priority assigned to the individual agtienS§ that ar¢ in
progress.

The periods of the timer functions shall take into account whether the timers are $tasted at the beginning or
the efd of the event that initiated the timer (e.g., sending of a PDU by the LLC);and any delay introduced by
the MAC sublayer.

-

The proper operation of the procedure shall require that the value of the'timing functions be greater than|the
maximum time between the normal network operation of Type 2 PDUs and the reception of the correspqnd-
ing Type 2 PDU returned as an answer to the initiating Type 2, BRU.

7.8.1.1 Acknowledgment timer

The acknowledgment timer is a data link connection parameter that shall define the time interval dufing
which the LLC shall expect to receive an acknowledgment to one or more outstanding I PDUs off an
expegted response PDU to a sent unnumbered\command PDU.

7.8.1.2 P-bit timer

The IP-bit timer is a data link connéction parameter that shall define the time interval during which the LLC
shall expect to receive a PRU with the F bit set to “1” in response to a sent Type 2 command with the H bit
set tg “1”.

7.8.1.3 Reject timer

The reject tifner is a data link connection parameter that shall define the time interval during which the JL.C
shall expectto receive a reply to a sent REJ PDU.

7.8.1.4 Busy-state timer

The busy-state timer is a data link connection parameter that shall define the timer interval during which the
LLC shall wait for an indication of the clearance of a busy condition at the other LLC.

7.8.2 Maximum number of transmissions, N2

N2 is a data link connection parameter that indicates the maximum number of times that a PDU is sent fol-
lowing the running out of the acknowledgment timer, the P-bit timer, the reject timer, or the busy-state timer.
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7.8.3 Maximum number of octets in an | PDU, N1

N1 is a data link connection parameter that denotes the maximum number of octets in an I PDU. Refer to the
various MAC descriptions to determine the precise value of N1 for a given medium access method. LLC
itself places no restrictions on the value of N1. However, in the interest of having a value of N1 that all users
of Type 2 LLC may depend upon, all MACs must at least be capable of accommodating I PDUs with infor-
mation fields up to an including 128 octets in length.

7.8.4 Transmit window size, k

The_transmit window size (k) shall be a data link connection parameter that can never exceed 127 Tt shall
denpte the maximum number of sequentially numbered I PDUs that the sending LLC may have outstahding
(i.e], unacknowledged). The value of k is the maximum number by which the sending LLC sendystate vari-
abl¢ V(S) can exceed the N(R) of the last received I PDU.

7.8|5 Minimum number of octets in a PDU

A minimal valid data link connection PDU shall contain exactly two address fi€lds and one control figld in
thaf order. Thus the minimum number of octets in a valid data link connection"PPU shall be 3 or 4, depend-
ingjon whether the PDU is a U-format PDU, or an I-format or S-format PDU, respectively.

7.8|6 Receive window size, RW

The receive window size (RW) shall be a data link connectipn‘\parameter that can never exceed 127. It/ shall
denpte the maximum number of unacknowledged sequentially numbered I PDUs that the local LLC allows
the fremote LLC to have understanding. It is transmittedhin the information field of XID (see 5.4.1.1.2) and
applies to the XID sender. The XID receiver shall setgts transmit window (k) to a value less than or eqal to
the feceive window of the XID sender to avoid oversunning the XID sender.

7.9 Precise description the Type 2‘procedures
7.9{1 General

If djscrepancies appear to exist with the text found in the balance of clause 7, this subclause (7.9) shill be
viewed as being the definitive description.

7.9|2 Connection service component overview

The connection’ service component handles all LLC Type 2 PDU traffic for a specific data link conndction
(degignated'by a DA, DSAP-SA, SSAP pair). Once activated, the connection service component shal| pro-
cesy Type 2 LLC PDUs addressed to the local service access point from the remote service access poirt and
shal-send-Fype-2-PPUYs-to-theremoteserviceaceessaceess pomtasaresuit of eitheraservice aceess point

user request or as the result of some data link protocol action. (See figure 28 and table 4.)

When the service access point component (as described in 6.9) is placed in the ACTIVE state, all the con-
nection service components associated with the service access point are placed in the ADM (asynchronous
disconnected mode) state. When the service access point component leaves the ACTIVE state, all of the
associated connection service components are deactivated, regardless of the current state of the connection
service component.

The following points apply to the interpretation of the state tables:
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1)

2)

3)

4)

5)

6)

7)

8)

1)

2)

3)

4)

Flag variables are used to limit the number of states by maintaining the state of particular conditions
affecting the connection component.

The flags defined are

P_FLAG,

F_FLAG,

S_FLAG,

DATA_FLAG, and

REMOTE_BUSY.

In the list of events, events of the form RECEIVE_XXX_YYY are listed. The interpretation is that
this event is the reception of any command PDU or response PDU not specifically listed for that
state.

L,

2.1 Connection component state descriptions

For some combinations of state and events(s), the table provides alternative actions. These are)s¢pa-
rated by horizontal dotted lines in the ACTIONS and NEXT STATE columns. Selection of'an after-
native is done on the basis of (a) local status, (b) the result of layer management action, o1 (c)
implementation decision. There is no relationship between the order of alternatives befween evgnts,
nor is it implied that the same alternative must be selected every time the event oecurs.
In the list of actions there is no implied ordering, unless one or more of the-actions is conditipnal
upon the value(s) of flag(s) that are modified by other actions. In this case-the-test(s) must be cpm-
pleted before flag(s) are modified.
In the list of actions, actions of the form SEND_XXX_RSP (F=l) are\indicated. It should be n¢ted
that if some other response PDU (with the F bit set to “0”) will be,sent earlier, it is permissible to
modify theat PDU from F bit set to “0” to F bit set to “1”, and te send the new PDU with the F bjt to
“0”. This could occur, for example, if an LLC implementationnmanaged the queue of PDUs awaiting
transmission.
For simplicity, the state table has four timers: the AGK_"TIMER for timing acknowledgments,| the
P_TIMER for timing the P/F cycle, the REJ_TIMER for timing the “sent REJ” condition, and| the
BUSY_TIMER for timing the “remote busy” condition. It should be noted that by the additiop of
appropriate flags a functionally equivalent state-table can be developed that requires only one timer.
Any START_TIMER action (re)starts the.specified timer from zero, even if the timer is already fun-
ning. When the timer reaches its limit{the appropriate TIMER_EXPIRED condition is set and| the
timer stopped. The TIMER _EXPIRED condition is cleared when it is recognized by the connecfion
component state machine. The SFOP_TIMER action stops the timer if it is running or clears| the
TIMER_EXPIRED condition-if the timer has already reached its limit.
Events not recognized in(a particular state are assumed to remain pending until any masking flqg is
modified or a transition is made to a state where they can be recognized.

E—To ensurc proper-interpretation of the state table, the descriptions of the entries (see 7.9.2.1-7.9.2.3) should be
h concert with the state tables.

ADM: The connection component is in the asynchronous disconnected mode. It can accep} an
SABME PDU from a remote LLC SSAP or, at the request of the service access point user, can|ini-

tiate an SABME PDU transmission to a remote LLC DSAP, to establish a data link connection. It
also responds to a DISC command PDU, and to any command PDU with the P bit set to “1”.
SETUP: The connection component has transmitted an SABME command PDU to a remote LLC
DSAP and is waiting for a reply.

NORMAL: A data link connection exists between the local LLC service access point and the
remote LLC service access point. Sending and reception of information and supervisory PDUs can
be performed.

BUSY: A data link connection exists between the local LLC service access point and the remote
LLC service access point. I PDUs may be sent. Local conditions make it likely that the information
field of received I PDUs will be ignored. Supervisory PDUs may be both sent and received.
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5)

6)

7)

REJECT: A data link connection exists between the local LLC service access point and the remote
LLC service access point. The local connection component has requested that the remote connection
component resend a specific I PDU that the local connection component has detected as being out of
sequence. Both I PDUs and supervisory PDUs may be sent and received.

AWAIT: A data link connection exists between the local LLC service access point and the remote
LLC service access point. The local LLC is performing a timer recovery operation and has sent a
command PDU with the P bit set to “1”, and is awaiting an acknowledgment from the remote LLC. I
PDUs may be received but not sent. Supervisory PDUs may be both sent and received.
AWAIT_BUSY: A data link connection exists between the local LLC service access point and the
remote LLC service access point. The local LLC is performing a timer recovery operation and has
sent a command PDU with the P bit set to “1”, and is awaiting an acknowledgment from the remote

7.9.R.2 Connection service component event description

LLC. I PDUs may not be sent. Local conditions make it likely that the information field of recgived
I PDUs will be ignored. Supervisory PDUs may be both sent and received.
AWAIT_REJECT: A data link connection exists between the local LLC service accéss-poinf and
the remote LLC service access point. The local connection component has requested that the rgmote
connection component re-transmit a specific I PDU that the local connection,componenf has
detected as being out of sequence. Before the local LLC entered this state it was performing a fimer
recovery operation and had sent a command PDU with the P bit set to “1”,%ahd is still awaiting an
acknowledgment from the remote LLC. I PDUs may be received but/notsent. Supervisory FDUs
may be both sent and received.
D_CONN: At the request of the service access point user, the loealLLC has sent a DISC cominand
PDU to the remote LLC DSAP and is waiting for a reply.
RESET: As a result of a service access point user request or¢he receipt of an FRMR response PDU,
the local connection component has sent an SABME cemimand PDU to the remote LLC DSAP to
reset the data link connection and is waiting for a reply.
ERROR: The local connection component has detected an error in a received PDU and has sept an
FRMR response PDU. It is waiting for a reply from the remote connection component.
CONN: The local connection component has¢éceived an SABME PDU from a remote LLC SSAP,
and it is waiting for the local user to accept'er refuse the connection.
RESET_CHECK: The local connectipn* component is waiting for the local user to accept or r¢fuse
aremote reset request.
RESET_WAIT: The local connéction component is waiting for the local user to indicate a
RESET_REQUEST or a DISCONNECT_REQUEST.

In the list of events below, the value of the P or F bits in received commands and responses is listed as K. In
the dtate transition tables values of 0, 1, or X are used. The latter indicates that either 0 or 1 may occur ih the

event.

CONNECT_REQUEST: The user has requested that a data link connection be established with a
remote LLC DSAP.
CONNECT_RESPONSE: The user has accepted the data link connection.

3)
4)

5)

6)
7)

8)

DATA_REQUEST: The user has requested that a data unit be sent to the remote LLC DSAP.
DISCONNECT_REQUEST: The user has requested that the data link connection with the remote
LLC DSAP be terminated.

RESET_REQUEST: The user has requested that the data link connection with the remote LLC
DSAP be reset.

RESET_RESPONSE: The user has accepted the reset of the data link connection.
LOCAL_BUSY_DETECTED: The local station has entered a busy condition and may not be able
to accept I PDUs from the remote LLC SSAP.

LOCAL_BUSY_CLEARED: The local station busy condition has ended and the station can accept
I PDUs from the remote LLC SSAP.
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9)

10)
11)
12)

13)

RECEIVE_BAD_PDU: The remote SSAP has sent to the local DSAP a command or response
PDU that is not implemented, or has an information field when not permitted, or is an I PDU with an
information field length greater than can be accommodated by the local LLC.
RECEIVE_DISC_CMD(P=X): The remote SSAP has sent a DISC command PDU with the P bit
set to “X” addressed to the local DSAP.

RECEIVE_DM_RSP(F=X): The remote SSAP has sent a DM response PDU with the F bit set to
“X” addressed to the local DSAP.

RECEIVE_FRMR_RSP(F=X}: The remote SSAP has sent an FRMR response PDU with the F bit
set to “X” addressed to the local DSAP.

RECEIVE_I_CMD(P=X): The remote SSAP has sent an I command PDU with the P bit set to “X”
addressed to the local DSAP. Roth the N(R) and N(S) fields are valid and the N(S) value is the

14

15

16

17

18

19

20|

21

22

23

expected sequence number.
RECEIVE_I_CMD(P=X)_WITH_UNEXPECTED_N(S): The remote SSAP has sentan-I dom-
mand PDU with the P bit set to “X” addressed to the local DSAP. The N(S) field of.the*comnjand
does not contain the expected sequence number but is within the window size. The!N(R) field is
valid.
RECEIVE_I_CMD(P=X)_WITH_INVALID_N(S): The remote SSAP has-sént an I command
PDU with the P bit set to “X” addressed to the local DSAP. The N(S) field of the command is
invalid. The N(R) field is valid.
RECEIVE_DUPLICATE_I_CMD(P=X). The remote SSAP has$ sent an I command PDU with
the P bit set to “X” addressed to the local DSAP. The value of the’N(S) field of the command i not
within the receive window size. The LLC recognizes the PDU ‘as a duplicate. The N(R) field is
valid.
RECEIVE_I_RSP(F=X): The remote SSAP has sent.an)I response PDU with the F bit set to [X”
addressed to the local DSAP. Both the N(R) and N(S) fields are valid and the N(S) value is| the
expected sequence number.
RECEIVE_I_RSP(F=X) WITH_UNEXPECTED_N(S): The remote SSAP has sent an I
response PDU with the F bit set to “X” addressed to the local DSAP. The N(S) field of the comnjand
does not contain the expected sequence mumber but is within the window size. The N(R) field is
valid.
RECEIVE_I_RSP(F=X)_WITH~INVALID_N(S): The remote SSAP has sent an I response HDU
with the F bit set to “X” addressed to the local DSAP. The N(S) field of the response is invalid. [The
N(R) field is valid.
RECEIVE_DUPLICATE) I_RSP(F=X). The remote SSAP has sent an I response PDU with the F
bit set to “X” addressed to the local DSAP. The value of the N(S) field of the response is not within
the receive windowsize. The LLC recognizes the PDU as a duplicate. The N(R) field is valid.
RECEIVE_REJ, CMD(P=X): The remote SSAP has sent an REJ command PDU with the P bi} set
to “X” addressed to the local DSAP.
RECEIVE-REJ_RSP(F=X): The remote SSAP has sent an REJ response PDU with the F bit s¢t to
“X” addressed to the local DSAP.
RECEIVE_RNR_CMD(P=X): The remote SSAP has sent an RNR command PDU with the B bit
get to “X” addressed to the local DSAP.

24
25)
26)
27)

28)

RECEIVE_RNR_RSP(F=X): The remote SSAP has sent an RNR response PDU with the F bit set
to “X” addressed to the local DSAP.

RECEIVE_RR_CMD (P=X): The remote SSAP has sent an RR command PDU with the P bit set
to “X’ addressed to the local DSAP.

RECEIVE_RR_RSP(F=X): The remote SSAP has sent an RR response PDU with the F bit set to
“X’ addressed to the local DSAP.

RECEIVE_SABME_CMD (P=X): The remote SSAP has sent an SABME command PDU with
the P bit set to “X” addressed to the local DSAP.

RECEIVE_UA_RSP(F=X): The remote SSAP has sent a UA response PDU with the F bit set to
“X” addressed to the local DSAP.
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29) RECEIVE_XXX_CMD(P=X): The remote SSAP has sent a Type 2 command PDU with the P bit
set to “X” addressed to the local DSAP. The command is any command not specifically listed for

that state.

30) RECEIVE_XXX_ RSP(F=X): The remote SSAP has sent a Type 2 response PDU with the F bit set
to “X” addressed to the local DSAP. The response is any response not specifically listed for that
state.

31) RECEIVE_XXX_YYY: The remote SSAP has sent a Type 2 PDU addressed to the local DSAP.
The PDU is any command or response not specifically listed for that state.

32) RECEIVE_ZZZ_ CMD(P=X)_WITH_INVALID_N(R): The remote SSAP has sent an I, RR,
RNR, or REJ command PDU with the P bit set to “X” addressed to the local DSAP. The N(R) field
of the command is invalid.

3 . - =X)_ _ _ : € remoic has sent an_I,| RR,
RNR, or REJ response PDU with the F bit set to “X” addressed to the local DSAP. The N(R)figld of
the response is invalid.

3#) P_TIMER_EXPIRED: The P/F cycle timer has expired.

35) ACK_TIMER_EXPIRED: The acknowledgment timer has expired.

3p) REJ_TIMER_EXPIRED: The “sent REJ” timer has expired.

3F) BUSY_TIMER_EXPIRED: The remote-busy timer has expired.

In the state transition table some of the above events are qualified by the following conditions. The evgnt is
recdgnized only when the condition is true.

38) DATA_FLAG=1: When DATA_FLAG has a value of one, data unit(s) from I PDUs were discarded
during a local busy period.

3p) DATA_FLAG=0: When DATA_FLAG has a value of\zero, data unit(s) from I PDUs were not dis-
carded during a local busy period.

40) DATA_FLAG=2: When DATA_FLAG has a value of two, the BUSY state was entered from the
REJECT state, and the requested I PDU has net yet been received.

411) P_FLAG=1: P_FLAG has a value of onexwhen a command with the P bit set to “1” has been] sent
and a response with the F bit set to “1” is\expected.

4p) P_FLAG=0: P_FLAG has a value @fzero when a response PDU with the F bit set to “1” is not
expected.

4B) P_FLAG=F: P_FLAG has a yalue equal to the F bit in the response PDU received.

44) REMOTE_BUSY=0: When,REMOTE_BUSY has a value of zero, DATA_REQUEST ecvents are
acted upon and I PDUs;¢an be sent. Note that when REMOTE_BUSY has a value of|one,
DATA_REQUEST events are not included in the state transition tables.

4p) RETRY_COUNTE<N2: The number of retries is less than the maximum number or retries.

4p) RETRY_COUNT>=N2: The number of retries has reached the maximum number permissiblg.

47) S_FLAG=1: Ir'the SETUP, RESET, and RESET_WAIT states, an S_FLAG value of one indicates
that an SABME PDU has been received.

4B) S_FI/AG=0: In the SETUP, RESET, and RESET_WAIT states, an S_FLAG value of zero indicates
that-an SABME PDU has not been received.

4P) ,INITIATE_P/F_CYCLE: The local LLC wants to initiate a P/F cycle. (This is only required |f the
local LLC is not generating other command PDUs for some reason.)

7.9.2.3 Connection component action description

In the list of actions described below the value of the P or F bits in the transmitted commands and responses
is listed as X. In the state transition table, values of 0, 1, or X are used. The latier indicates that either O or 1
may be used.

)

CLEAR_REMOTE_BUSY: If REMOTE_BUSY has a value of one, then set REMOTE_BUSY to
zero to indicate the remote LLC is now able to accept I PDUs, stop the BUSY_TIMER, inform the
user by issuing REPORT_STATUS (REMOTE_NOT_BUSY) and, provided the local LLC is in the
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2)
3)
4)
5)

6)

NORMAL, REJECT, or BUSY state, start the (re)sending of any I PDUs that were waiting for the
remote busy to be cleared.

CONNECT_INDICATION: Inform the user that a connection has been requested by a remote
LLC SSAP.

CONNECT_CONFIRM: The connection service component indicates that the remote network
entity has accepted the connection.

DATA_INDICATION: The connection service component passes the data unit from the received I
PDU to the user.

DISCONNECT_INDICATION: Inform the user that the remote network entity has initiated dis-
connection of the data link connection.

RESET_INDICATION: Inform the user that either the remote network entity or the remote LLC

7)

8)

9)

10
11
12
13
14

15

component has initiated a reset of the data link connection, or that the local LLC has determined fhat
the data link connection is in need of reinitialization. The valid results are
a) REMOTE: The remote network entity or remote peer has initiated a reset of the data |ink

connection.
b) LOCAL: The local LLC has determined that the data link connection|is in need of

reinitialization.
RESET_CONFIRM: The connection service component indicates that the femote network ertity
has accepted the reset.
REPORT_STATUS: Report the status of the data link connection. tosthe sublayer managenjent
function. Permissible status values are
a) FRMR_RECEIVED: The local connection service componeiit has received a FRMR respdnse

PDU.
b) FRMR_SENT: The local connection service compeneént has received an invalid PDU, and |has

sent a FRMR response PDU.
¢) REMOTE_BUSY: The remote LLC DSAP is.busy. The local connection service compogent

will not accept a DATA_REQUEST.
d) REMOTE_NOT_BUSY: The remote LLE’DSAP is no longer busy. The local connection per-

vice component will now accept a DATA. REQUEST.
IF_F=1_CLEAR_REMOTE_BUSY: df*the I PDU is a response with the F bit set to “I in
response to a command PDU with the\P bit set to “1”, then perform the CLEAR_REMOTE_BUSY
action.
IF_DATA_FLAG=2_STOP_REJ_TIMER: If DATA_FLAG has a value of two, indicating thht a
REJ PDU has been sent, stopsthe “sent REJ” timer.
SEND_DISC_CMD(P=X): Transmit a DISC command PDU with the P bit set to “X” to the remote
LLC DSAP.
SEND_DM_RSP(F=X): Send a DM response PDU with the F bit set to “X” to the remote JLC
DSAP.
SEND_FRMR_RSP(F=X): Scnd a FRMR response PDU with the F bit set to “X” to the renjote
LLC DSAP.
RE-SEND_FRMR_RSP(F=0): Send the same FRMR response PDU with the same informafion
fiéld)as sent earlier to the remote LLC DSAP. Set the F bit to “0”.
RE-SEND_FRMR_RSP(F=P): Send the same FRMR response PDU with the same informafion

16)

17)

field as sent earlier to the remote LLC DSAP. Set the F bit equal to the P bit of the received com-
mand PDU.

SEND_I_CMD(P=1): Send an I command PDU with the P bit set to “1” to the remote LLC DSAP
with the data unit supplied by the user with the DATA_REQUEST. Before sending, copy the current
values of the send state variable V(S) and the receive state variable V(R) into the N(S) and N(R)
fields, respectively, of the I PDU and increment (modulo 128) the send state variable V(S).
RE-SEND_I_CMD(P=1): Start resending all the unacknowledged I PDUs for this data link con-
nection beginning with the N(R) given in the received PDU. Send the first as a command with the P
bit set to “1”. If the queue contains more than one I PDU, the balance must be sent as commands
with the P bit set to “0”, or as responses with the F bit set to “0”.
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18)

19)

RE-SEND_I_CMD(P=1)_OR_SEND_RR: Start resending all the unacknowledged I PDUs for
this data link connection beginning with the N(R) given in the received PDU. Send the first as a
command with the P bit set to “1”. If the queue contains more than one I PDU the balance must be
sent as commands with the P bit set to “0”, or as responses with the F bit set to “0”. It is permissible
to send a RR command PDU with the P bit set to “1” to the remote LLC DSAP before starting the
resending of the I PDUs. In this case, the first I PDU is sent as a command with the P bit set to “0”,
or as a response with the F bit set to “0”. If no I PDU is ready to send, a RR command PDU with the
P bit set to “1” must be sent to the remote LLC DSAP.

SEND_I_XXX(X=0): Send either an I response PDU with the F bit set to “0” or an I command
PDU with the P bit set to “0” to the remote LLC DSAP with the data unit supplied by the user with
the DATA_REQUEST. Before sending, copy the current values of the send state variable V(S) and

2p)

the receive state variable V(R) into the N(S) and N(R) fields, respectively, of the I PDU and incre-
ment (modulo 128) the send state variable V(S).
RE-SEND_I_XXX(X=0): Start resending all the unacknowledged I PDUs for this dataink copnec-
tion beginning with the N(R) given in the received PDU. They must be sent as either commandg with
the P bit set to “0” or as responses with the F bit set to “0”.
RE-SEND_I_XXX(X=0)_OR_SEND_RR: Start resending all the unacknowledged I PDUs fqr this
data link connection beginning with the N(R) given in the received PDU. Théy must be sent as ¢ither
commands with the P bit set to “0” or as responses with the F bit set to’70>. It is permissible tq send
either a RR response PDU with the F bit set to “0” or an RR command\PDU with the P bit set to “0”
to the remote LLC DSAP before starting the resending of the I PDUs. If no I PDU is ready tof send
either an RR response PDU with the F bit set to “0” or an RR*¢ommand PDU with the P bit pet to
“0” must be sent to the remote LLC DSAP.
RE-SEND_I_RSP(F=1): Start resending all the unacknowledged I PDUs for this data link copnec-
tion beginning with the N(R) given in the received PDV. Send the first as a response with the[F bit
set to “1”. If the queue contains more than one I PDU, the balance must be transmitted as comnpands
with the P bit set to “0” or as responses with theF'bit set to “0”.
SEND_REJ_CMD(P=1): Send a REJ command PDU with the P bit set to “1” to the remote|LLC
DSAP.
SEND_REJ_RSP(F=1): Send a REptesponse PDU with the F bit set to “1” to the remote|LLC
DSAP.
SEND_REJ_XXX(X=0): Send either a REJ response PDU with the F bit set to “0” or a REJ [com-
mand PDU with the P bit sef'to-“0” to the remote LLC DSAP.
SEND_RNR_CMD(P=1):Send a RNR command PDU with the P bit set to “1” to the remote| LLC
DSAP.
SEND_RNR_RSP(F=1): Send a RNR response PDU with the F bit set to “1” to the remote| LLC
DSAP.
SEND_RNR *XXX(X=0): Send either a RNR response PDU with the F bit set to “0” or a RNR
command PDU with the P bit set to “0” to the remote LLC DSAP.
SET/REMOTE_BUSY: If REMOTE_BUSY is zero, then set REMOTE_BUSY to one to indicate
thesremote LLC is in the busy state and is not able to accept I PDUs, start the BUSY_TIMER,
inform the sublayer management function by using REPORT-STATUS (REMOTE_BUSY), and
stop any (re)sending of an I PDU that is in progress. If REMOTE_BUSY is equal to one, then start

30)

31)

32)

the BUSY_TIMER, if not running.

OPTIONAL_SEND_RNR_XXX(X=0): It is permissible to send a RNR command PDU with the P
bit set to “0” or a RNR response PDU with the F bit set to “0” to the remote LLC DSAP in case the
remote LLC did not receive the first RNR sent when the busy state was entered.
SEND_RR_CMD(P=1): Send a RR command PDU with the P bit set to “1” to the remote LLC
DSAP.

SEND_ACKNOWLEDGE_CMD(P=1): Under all conditions it is permissible to send a RR com-
mand PDU with the P bit set to “1” to the remote LLC DSAP. If no I PDU is ready to send, the RR
command PDU with the P bit set to “1” must be sent to the remote LL.C DSAP. (This RR PDU may
be delayed by a time bounded by the ACK_TIMER value, to wait for the generation of an I PDU.)
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33)

34)

35)

However, if an I PDU is ready to send, and can be modified to a command with the P bit set to “1”,
then the RR command PDU does not need to be sent.

SEND_RR_RSP(F=1): Send a RR response PDU with the F bit set to “1” to the remote LLC
DSAP.

SEND_ACKNOWLEDGE_RSP(F=1): Under all conditions it is permissible to send a RR
response PDU with the F bit set to “1” to the remote LLC DSAP. If no I PDU is ready to send, the
RR response PDU with the F bit set to “1” must be sent to the remote LLC DSAP. However, if an I
PDU is ready to send, and can be modified to a response with the F bit set to “1”, then the RR
response PDU does not need to be sent.

SEND_RR_XXX(X=0): Send cither a RR response PDU with the F bit set to “0” or a RR command
PDU with the P bit set to “0” to the remote LLLLC DSAP.

36

37

38

39

40

41

42
43
44

45
46
47
48
49

50

SEND_ACKNOWLEDGE_XXX(X=0): Under all conditions it is permissible to send either,a|RR
response PDU with the F bit set to “0” or a RR command PDU with the P bit set to “0” to thesemote
LLC DSAP. If no I PDU is ready to send, either an RR response with the F bit set to “0. er an|RR
command PDU with the P bit set to “0” must be sent to the remote LLC DSAP. (This RR PDU may
be delayed, by a time bounded by the ACK_TIMER value, to wait for the generation of an I PD)U.)
However, if an I PDU is ready to send, then the RR PDU does not need to be sent:
SEND_SABME_CMD(P=X): Send a SABME command PDU with the Ptbit set to “X” to|the
remote LLC DSAP.
SEND_UA_RSP(F=X): Send a UA response PDU with the F bit_set\t6 “X” to the remote ILLC
DSAP.
S_FLAG:=0: Set S_FLAG to zero to indicate that a SABME PDU has not been received from| the
remote LLC while the local connection service component i§yin the RESET, SETUP, or RESET _
WALIT state.

S_FLAG:=1: Set S_FLAG to one to indicate that a3SABME PDU has been received from|the
remote LLC while the local connection service component is in the RESET, SETUP, or RESET
WAIT state.
START_P_TIMER: Start the P/F cycle timer from zero; if the P_FLAG is zero, initidlize
RETRY_COUNT to zero, and set P_FLAGt0 one.
START_ACK_TIMER: Start the acknowledgment timer from zero.
START_REJ_TIMER: Start the “sent REJ” timer from zero.
START_ACK_TIMER_IF_NOTORUNNING: If the acknowledgment timer is not currently fun-
ning, then start the acknowledgment timer from zero.
STOP_ACK_TIMER: Stop.the acknowledgment timer.
STOP_P_TIMER: Stop‘the P/F cycle timer and set P_FLAG to zero.
STOP_REJ_TIMERc Stop the “sent REJ” timer.
STOP_ALL_TIMERS: Stop the P/F cycle timer, the “sent REJ” timer, the remote-busy timer, fand
the acknowledgment timer.
STOP_OTHER_TIMERS: Stop the P/F cycle timer, the “sent REJ” timer, and the remote-Husy
timer.
UPDATE_N(R)_RECEIVED: If the N(R) of the received PDU acknowledges the receipt of onp or
more" previously unacknowledged I PDUs, update the local record of N(R)_RECEIVED,| set
RETRY_COUNT to zero, and stop the acknowledgment timer. If unacknowledged 1 PDUs till

{17

7

51)
52)

53)

EXISt, Start the ackmowted gment tmer 1f T was Stopped.

NOTE—If some form of SEND_I_PDU is initiated at the same time as UPDATE_N(R)_RECEIVED, then the
acknowledgment timer is always started if it was stopped.

UPDATE_P_FLAG: If the received PDU was a response with the F bit set to “1”, set the P_FLAG
to zero and stop the P/F cycle timer.

DATA_FLAG:=2: Set the DATA_FLAG to two to record that the BUSY state was entered with a
REJ PDU outstanding.

DATA_FLAG:=0: Set the DATA_FLAG to zero to indicate that the data units from received I PDUs
were not discarded during a local busy period.
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54) DATA_FLAG:=1: Set the DATA_FLAG to one to indicate that the data units from received I PDUs
were discarded during a local busy period.

55) IF_DATA_FLAG=0_THEN_DATA_FLAG:=1: If the DATA_FLAG had been zero, indicating that
no data units had been discarded, set it to one to indicate that data units have now been discarded.

56) P_FLAG:=0: Initialize the P_FLAG to zero. This indicates that the reception of a response PDU
with the F bit set to “1” is not expected.

57) P_FLAG:=P: Set the P_FLAG to the value of the P bit in the command PDU being sent.

58) REMOTE_BUSY:=0: Set REMOTE_BUSY to zero to indicate that the remote LLC is able to
accept I PDUs.

59) RETRY_COUNT:=0: Initialize RETRY_COUNT to zero.

60) RETRY_COUNT:=RETRY_COUNT+1: Increment RETRY_COUNT by one.

6 B—MV(R):=0:Initalizethe receivestatevarmbleto—rero—Fhiststhe expected sequernce ammberqf the
next I PDU received.

62) V(R):=V(R)+1: Increment (modulo 128) the receive state variable. This is the expectéd’sequence
number of the next I PDU received.

63) V(S):=0: Initialize the send state variable to zero. This is the sequence number of-the'‘fiext I PD)U to
be sent.

64) V(S):=N(R): Reset the send state variable to the value specified by the N(R)-field of the PDU just
received. This is the sequence number of the next I PDU to be sent.

6%) F_FLAG:=P: Set the F_FLAG to the value of the P bit received. This%i$ the value of the F bit to be

sent in UA or DM PDUs.
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b) Information transfer (connected) states

Figure 28—Connection component state diagram
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Table 4—Connection component state transitions

Current Event Action(s) Next state
state
ADM CONNECT_REQUEST SEND_SABME_CMD(P=X) SETUP
P_FLAG:=P
START_ACK_TIMER
RETRY_COUNT:=0
S_FLAG:=0
D'SFOM MEC'" ' ”D'C A""C M ...................... ADM ..............
RECEIVE_SABME_CMD(P=X) | CONNECT_INDICATION CONN
P_FLAG:=P
RECEIVE_DISC_CMD(P=X) SEND_DM_RSP(F=P) ADM
RECEIVE_XXX_CMD(P=1) SEND_DM_RSP(F=1) ADM
RECEIVE_XXX_CMD(P=0) ADM
or
RECEIVE_XXX_RSP(F=X)
CONN CONNECT_RESPONSE SEND_UA_RSP(F=F_FLAG) NORMAL
V(8):=0
V(R):=0
RETRY_COUNT:=0
P_FLAG:=0Q
REMOTEZBUSY:=0
DISCONNECT_REQUEST SEND_DM_RSP(F=F_FLAG) ADM
RECEIVE_SABME_CMD(P=X)\< F_FLAG:=P CONN
RECEIVE_DM_RSP(F=X) DISCONNECT_INDICATION ADM
RECEIVE_XXX_YYY CONN
REBET_ RESET_REQUEST SEND_SABME_CMD(P=X) RESET
WAIT and S_FLAG=0 P_FLAG:=P
START_ACK_TIMER
RETRY_COUNT:=0
RESET_REQUEST SEND_UA_RSP(F=F_FLAG) NORMAL
and S_FLAG=1 V(S):=0
V(R):=0
RETRY_COUNT:=0
P_FLAG:=0
REMOTE_BUSY:=0
RESET_CONFIRM
DISCONNECT_REQUEST SEND_DISC_CMD(P=X) D_CONN
and S_FLAG=0 P_FLAG:=P
START_ACK_TIMER
RETRY_COUNT:=0
DISCONNECT_REQUEST SEND_DM_RSP(F=F_FLAG) ADM
and S_FLAG=1
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Table 4—Connection component state transitions (Continued)

Current Event Action(s) Next state
state
RESET_ RECEIVE_DM_RSP(F=X) DISCONNECT_INDICATION ADM
WAIT
(Con’d.) | RECEIVE_SABME_CMD(P=X) | S_FLAG:=I RESET_WAIT
F_FLAG:=P
RECEIVE_DISC_CMD(P=X) SEND_DM_RSP(F=P) ADM
DISCONNECT INDICATION
RECEIVE_XXX_YYY RESETWAIT
RESET_ RESET_RESPONSE SEND_UA_RSP(F=F_FLAG) NORMAL
JHECK V(S):=0
V(R):=0
RETRY_COUNT:=0
P_FLAG:=0
REMOTE_BUSY:=0
DISCONNECT_REQUEST SEND_DM_RSP(F=F_FLAG) ADM
RECEIVE_DM_RSP(F=X) DISCONNECT_INDICATION ADM
RECEIVE_SABME_CMD(P=X) | F_FLAG:=P RESET_
CHECK
RECEIVE_DISC_CMD(P=X) SEND_DM’ RSP(F=P) ADM
DISCONNECT_INDICATION
RECEIVE_XXX_YYY RESET_
CHECK
SETUP RECEIVE_SABME_CMD(PR=X) | SEND_UA_RSP(F=P) SETUP
V(S):=0
V(R):=0
RETRY_COUNT:=0
S_FLAG:=1
RECEIVELUA_RSP(F=X) STOP_ACK_TIMER NORMAL
and P_FLAG=F V(S):=0
V(R):=0
RETRY_COUNT:=0
UPDATE_P_FLAG
CONNECT_CONFIRM
REMOTE_BUSY:=0
ACK_TIMER_EXPIRED P_FLAG:=0 NORMAL
and S_FLAG=1 CONNECT_CONFIRM
REMOTE_BUSY:=0
RECEIVE_DISC_CMD(P=X) SEND_DM_RSP(F=P) ADM
DISCONNECT_INDICATION
STOP_ACK_TIMER
RECEIVE_DM_RSP(F=X) DISCONNECT_INDICATION ADM
STOP_ACK_TIMER
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Current Event Action(s) Next state
state
SETUP RECEIVE_XXX_YYY SETUP
(Con’d.)
ACK_TIMER_EXPIRED SEND_SABME_CMD(P=X) SETUP
and RETRY_COUNT<N2 P_FLAG:=P
and S_FLAG=0 START_ACK_TIMER
RETRY_COUNT:=RETRY_COUNT+1
ACK_TIMER_EXPIRED DISCONNECT_INDICATION ADM
and RETRY_COUNT>=N2
and S_FLAG=0
RESET RECEIVE_SABME_CMD(P=X) | SEND_UA_RSP(F=P) RESET
V(S):=0
V(R):=0
RETRY_COUNT:=0
S_FLAG:=1
RECEIVE_UA_RSP(F=X) STOP_ACK_TIMER NORMAL]
and P_FLAG=F V(S):=0
V(R):=0
RETRY_COUNT:=0
UPDATE_P_FLAG
RESET_CONFIRM
REMOTE.BUSY:=0
ACK_TIMER_EXPIRED P_FLAG:=0 NORMAL
and S_FLAG=1 RESET_CONFIRM
REMOTE_BUSY:=0
RECEIVE_DISC_CMD(P=X) SEND_DM_RSP(F=P) ADM
DISCONNECT_INDICATION
STOP_ACK_TIMER
RECEIVE_DM_RSP{F=X) DISCONNECT_INDICATION ADM
STOP_ACK_TIMER
RECEIVE_XXX_YYY RESET
ACKMNTIMER_EXPIRED SEND_SABME_CMD(P=X) RESET
and RETRY_COUNT <N2 P_FLAG:=P
and S_FLAG=0 START_ACK_TIMER
RETRY_COUNT:=RETRY_COUNT+1
ACK_TIMER_EXPIRED DISCONNECT_INDICATION ADM

L RETRV. _CAOLINT AN La)
T T IO T oo TN

and S_FLAG=0
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Table 4—Connection component state transitions (Continued)

LOCAL AND METROPOLITAN AREA NETWORKS—

Current Event Action(s) Next state
state
D_CONN RECEIVE_SABME_CMD(P=X) | SEND_DM_RSP(F=P) ADM

STOP_ACK_TIMER

RECEIVE_UA_RSP(F=X) STOP_ACK_TIMER ADM

and P_FLAG=F

RECEIVE_DISC_CMD(P=X) SEND_UA_RSP(F=P) D_CONN

RECEIVE_DM_RSP(F=X) STOP_ACK_TIMER ADM

RECEIVE_XXX_YYY D_CONN

ACK_TIMER_EXPIRED SEND_DISC_CMD(P=X) D_CONN

and RETRY_COUNT <N2 P_FLAG:=P
START_ACK_TIMER
RETRY_COUNT:=RETRY_COUNT+1

ACK_TIMER_EXPIRED ADM

and RETRY_COUNT>=N2

ERROR RECEIVE_SABME_CMD(P=X) | RESET_INDICATION(REMOTE) RESET_

STOP_ACK_TIMER CHECK
F_FLAG:=P

RECEIVE_DISC_CMD(P=X) SEND_UA/RSP(F=P) ADM
DISCONNECT_INDICATION
STOP:> ACK_TIMER

RECEIVE_DM_RSP(F=X) DISCONNECT_INDICATION ADM
STOP_ACK_TIMER

RECEIVE_FRMR_RSP(F=X) RESET_INDICATION(LOCAL) RESET_WAIT
STOP_ACK_TIMER
REPORT_STATUS(FRMR_RECEIVED)
S_FLAG:=0

RECEIVELXXX_CMD(P=X) RE-SEND_FRMR_RSP(F=P) ERROR
START_ACK_TIMER

RECEIVE_XXX_RSP{F=X) ERROR

ACK_TIMER_EXPIRED RE-SEND_FRMR_RSP(F=0) ERROR

and RETRY_COUNT<N?2 START_ACK_TIMER
RETRY_COUNT:=RETRY_COUNT+1

ACK_TIMER_EXPIRED S_FLAG:=0 RESET_WAIT

and RETRY_COUNT>=N2 RESET_INDICATION(LOCAL)
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Table 4—Connection component state transitions (Continued)

Current
state

Event

Action(s)

Next state

NORMAL
or

BUSY

or
REJECT

DISCONNECT_REQUEST

SEND_DISC_CMD(P=X)
P_FLAG:=P
START_ACK_TIMER

STOP_OTHER_TIMERS
RETRY_COUNT:=0

D_CONN

SEND_SABME_CMD(P=X)

RESET

PFEAG=P
START_ACK_TIMER
STOP_OTHER_TIMERS

RETRV COIINT-=N
NOIRNI_CUUIN L=V

S_FLAG:=0

=
Tl
:

ECK

Q
st

RECEIVE_DISC_CMD(P=X)

SEND_UA_RSP(F=P)
DISCONNECT_INDICATION
STOP_ALL_TIMERS

ADM

RECEIVE_FRMR_RSP(F=X)

STOP_ALL_TIMERS
RESET_INDICATION(LOCAL)
REPORT_-STATUS(FRMR_RECEIVED)
S_FLAG:=0

RESET_WAIT

RECEIVE_DM_RSP(F=X)

DISCONNECT_INDICATION
STOP_ALL_TIMERS

ADM

RECEIVE_ZZZ_CMD(P=X)_
WITH_INVALID_N(R)

or

RECEIVE_I_CMD(P=X)>.
WITH_INVALID_N(S)

SEND_FRMR_RSP(F=P)
REPORT_STATUS(FRMR_SENT)
START_ACK_TIMER
STOP_OTHER_TIMERS
RETRY_COUNT:=0

ERROR

RECEIVE_ZZZ. RSP(F=X)_
WITH_INVALID_N(R)

or

RECEIVE_I_RSP(F=X)_
WAITH_INVALID_N(S)

or

RECEIVE_BAD_PDU

SEND_FRMR_RSP(F=0)
REPORT_STATUS(FRMR_SENT)
START_ACK_TIMER
STOP_OTHER_TIMERS
RETRY_COUNT:=0

ERROR

RECEIVE_UA_RSP(F=X)

SEND_FRMR_RSP(F=0)

ERROR

REPORT-STATUSERMR—SENT)
START_ACK_TIMER
STOP_OTHER_TIMERS
RETRY_COUNT:=0

Remain in
current state
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Table 4—Connection component state transitions (Continued)

Current Event Action(s) Next state
state
NORMAL RECEIVE_XXX_RSP(F=1)_ SEND_FRMR_RSP(F=0) ERROR
or AND_P_FLAG=0 REPORT_STATUS(FRMR_SENT)
BUSY START_ACK_TIMER
or STOP_OTHER_TIMERS
REJECT RETRY_COUNT:=0
or
AWAIT | i | e
or Remramrm
AWAIT_ current _state]
BUSY
or P_TIMER_EXPIRED STOP_ALL_TIMERS RESET_WAIT
AWRAIT_ and RETRY_COUNT>=N2 RESET_INDICATION(LOCAL)
REJECT or S_FLAG:=0
(qon’d.) | ACK_TIMER_EXPIRED
and RETRY_COUNT>=N2
or
REJ_TIMER_EXPIRED
and RETRY_COUNT>=N2
or
BUSY_TIMER_EXPIRED
and RETRY_COUNT>=N2
NORMAL DATA_REQUEST SEND_I_CMD@P=D) NORMAL
and REMOTE_BUSY=0 START_P_TIMER
and P_FLAG=0 START_AGK_TIMER _
IF_N@T_RUNNING
SEND_I_XXX(X:O) ...................................... NORMAL .....
START_ACK_ TIMER_
IF_NOT_RUNNING
DATA_REQUEST SEND_I_XXX(X=0) NORMAL
and REMOTE_BUSY=0 START_ACK_TIMER_
and P_FLAG=1 IF_NOT_RUNNING
LOCAL_BUSYNDETECTED SEND_RNR_CMD(P=1) BUSY
and P_FLAG=0 START_P_TIMER
DATA_FLAG:=0
SEND_RNR_XXX(X: 0) ............................... BUSY ...........
DATA_FLAG:=0
LOCAL_BUSY_DETECTED SEND_RNR_XXX(X=0) BUSY
and P FI AG=1 DATA_ELAG:=0
98 Copyright © 1998 IEEE. All rights reserved.



https://iecnorm.com/api/?name=9343fc68d60de4a3104ee02516f32ce1

SPECIFIC REQUIREMENTS—PART 2: LOGICAL LINK CONTROL

Table 4—Connection component state transitions (Continued)

ISO/IEC 8802-2 : 1998 (E)

ANSI/IEEE Std 802.2, 1998 Edition

I_CMD(P=1)

UPDATE_N(R)_RECEIVED

Current Event Action(s) Next state
state
NORMAL | RECEIVE_I_CMD(P=0)_ SEND_REJ_XXX(X=0) REJECT
(con’d.) WITH_UNEXPECTED_N(S) UPDATE_N(R)_RECEIVED
and P_FLAG=0 UPDATE_P_FLAG
or START_REJ_TIMER
RECEIVE_I_RSP(F=0)_ IF_F=1_CLEAR_REMOTE_BUSY
WITH_UNEXPECTED_N(S)
and P_FLAG=0 et eeeeee oo eeeeer oo e
oT SEND_REJ_CMD(P=T) REJECT
RECEIVE_I_RSP(F=1)_ UPDATE_N(R)_RECEIVED
WITH_UNEXPECTED_N(S) START_P_TIMER
and P_FLAG=1 START_REJ_TIMER
IF_F=1_CLEAR_REMOTE_BUSY
RECEIVE_I_CMD(P=0)_ SEND_REJ_XXX(X=0) REJECT
WITH_UNEXPECTED_N(S) UPDATE_N(R)_RECEIVED
and P_FLAG=1 START_REJ_TIMER
or
RECEIVE_I_RSP(F=0)_
WITH_UNEXPECTED_N(S)
and P_FLAG=1
RECEIVE_I_CMD(P=1)_ SEND_REJ_RSP(E=1) REJECT
WITH_UNEXPECTED_N(S) UPDATE_N(RY_RECEIVED
START_REJTIMER
RECEIVE_I_RSP{F=X) V(R):=V(R)+] NORMAL
and P_FLAG=F DATAZJINDICATION
or SEND_ACKNOWLEDGE_CMD(P=1)
RECEIVE_I_CMD(P=0) START_P_TIMER
and P_FLLAG=0 UPDATE_N(R)_RECEIVED
IF_F=1_CLEAR_REMOTE_BUSY
VR):=V(R)+1 NORMAL
DATA_INDICATION
UPDATE_P_FLAG
SEND_ACKNOWLEDGE_XXX(X=0)
UPDATE_N(R)_RECEIVED
IF_F=1_CLEAR_REMOTE_BUSY
RECEIVE_I_RSP(F=0) V(R):=V(R)+1 NORMAL
and P_FLAG=1 DATA_INDICATION
or SEND_ACKNOWLEDGE_XXX(X=0)
RECEIVE_I_CMD(P=0) UPDATE_N(R)_RECEIVED
and P_FLAG=1
RECEIVE_I_CMD(P=1) V(R):=V(R)+1 NORMAL
DATA_INDICATION
SEND_ACKNOWLEDGE_RSP(F=1)
UPDATE_N(R)_RECEIVED
RECEIVE_DUPLICATE_ SEND_ACKNOWLEDGE_RSP(F=1) NORMAL
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Table 4—Connection component state transitions (Continued)

LOCAL AND METROPOLITAN AREA NETWORKS—

Current Event Action(s) Next state
state
NORMAL | RECEIVE_DUPLICATE_ UPDATE_N(R)_RECEIVED NORMAL
(con’d.) I_CMD(P=0) UPDATE_P_FLAG
or IF_F=1_CLEAR_REMOTE_BUSY
RECEIVE_DUPLICATE_
I_RSP(F=X)
RECEIVE RR CMD(P=0) UPDATE P FLAG NORMAL
or UPDATE_N(R)_RECEIVED
RECEIVE_RR_RSP(F=0) CLEAR_REMOTE_BUSY
or
RECEIVE_RR_RSP(F=1)
and P_FLAG=1
RECEIVE_RR_CMD(P=1) SEND_ACKNOWLEDGE_RSP(F=1) NORMAL
UPDATE_N(R)_RECEIVED
CLEAR_REMOTE_BUSY
RECEIVE_RNR_CMD(P=0) UPDATE_P_FLAG NORMAL
or UPDATE_N(R)_RECEIVED
RECEIVE_RNR_RSP(F=0) SET_REMOTE_BUSY
or
RECEIVE_RNR_RSP(F=1)
and P_FLAG=1
RECEIVE_RNR_CMD(P=1) SEND_RR“RSP(F=1) NORMAL
UPDATE N(R)_RECEIVED
SETAREMOTE_BUSY
RECEIVE_REJ_CMD(P=0) V(S):=N(R) NORMAL
and P_FLAG=0 UPDATE_N(R)_RECEIVED
or UPDATE_P_FLAG
RECEIVE_REJ_RSP(F=X) RE-SEND_I_XXX(X=0)
and P_FLAG=F CLEAR_REMOTE_BUSY
V(S):N(R) .................................................. NORMAL .....
UPDATE_N(R)_RECEIVED
START_P_TIMER
RE-SEND_I_CMD(P=1)
CLEAR_REMOTE_BUSY
RECEIVE_REJ_CMD(P=0) V(S):=N(R) NORMAL
and P_FLAG=1 UPDATE_N(R)_RECEIVED
or RE-SEND_I_XXX(X=0)
RECEIVE_REJ_RSP(F=0) CLEAR_REMOTE_BUSY
and P_FLAG=I
RECEIVE_REJ_CMD(P=1) V(S):=N(R) NORMAL
UPDATE_N(R)_RECEIVED
RE-SEND_|_RSP(F=1)
CLEAR_REMOTE_BUSY
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Table 4—Connection component state transitions (Continued)

Cl?rrent Event Action(s) Next state
state
NORMAL INITIATE_P/F_CYCLE SEND_RR_CMD(P=1) NORMAL
(con’d.) and P_FLAG=0 START_P_TIMER
P_TIMER_EXPIRED P_FLAG:=0 NORMAL
and_RETRY_COUNT<N2
SENDwRR_CMD(P: 1) ......................... AWA[T ..........
START_P_TIMER
RETRY_COUNT:=RETRY_COUNT+1
ACK_TIMER_EXPIRED SEND_RR_CMD(P=1) AWAIT
and P_FLAG=0 START_P_TIMER
and RETRY_COUNT <N2 RETRY_COUNT:=RETRY_COUNT+I
or
BUSY_TIMER_EXPIRED
and P_FLAG=0
and RETRY_COUNT <N2
BUSY DATA_REQUEST SEND_I_CMD(P=1) BUSY
and REMOTE_BUSY=0 START_P_TIMER
and P_FLAG=0 START_ACK_TIMERy
IF_NOT_RUNNING
SEN D_]_Xx X(X=()) ................... 7 v
START<ACK_TIMER _
IFANOT_RUNNING
DATA_REQUEST SEND_I_XXX(X=0) BUSY
and REMOTE_BUSY=0 START_ACK_TIMER_
and P_FLAG=1 IF_NOT_RUNNING
LOCAL_BUSY_CLEARED SEND_REJ_CMD(P=1) REJECT
and DATA_FLAG=1 START_REJ_TIMER
and P_FLAG=0 START_P_TIMER
sEND_REJ_XXX(X=0) ....................... REJECT ........
START_REJ_TIMER
KOCAL_BUSY_CLEARED SEND_REJ_XXX(X=0) REJECT
and DATA_FLAG=] START_REJ_TIMER
and P_FLAG=1
LOCAL_BUSY_CLEARED SEND_RR_CMD(P=1) NORMAL
amt DATATFEAG=0 STARTP-TIMER
and P_FLAG=0
SEND_RR_XXX(X—_-()) .............................. NORM/;[; ......
LOCAL_BUSY_CLEARED SEND_RR_XXX(X=0) NORMAL
and DATA_FLAG=0
and P_FLAG=1
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Table 4—Connection component state transitions (Continued)

LOCAL AND METROPOLITAN AREA NETWORKS—

Current Event Action(s) Next state
state
BUSY LOCAL_BUSY_CLEARED SEND_RR_CMD(P=1) REJECT
(con’d.) and DATA_FLAG=2 START_P_TIMER
and P_FLAG=0
SEND_RR_XXX(X=0) REJECT
LOCAL_BUSY_CLEARED SEND_RR_XXX(X=0) REJECT
and DATA_FLAG=2
and P_FLAG=1
RECEIVE _I_RSP(F=X)_ OPTIONAL_SEND_RNR_XXX(X=0) BUSY
WITH_UNEXPECTED_N(S) UPDATE_P_FLAG
and P_FLAG=F UPDATE_N(R)_RECEIVED
or IF_DATA_FLAG=0_THEN_
RECEIVE_I_CMD(P=0)_ DATA_FLAG:=1
WITH_UNEXPECTED_N(S) IF_F=1_CLEAR_REMOTE_BUSY
and P_FLAG=0
SEND_RNR_CMD(P=1) BUSY
START_P_TIMER
UPDATE_N(R)_RECEIED
IF_DATA_FLAG=Q_THEN_
DATA_FLAG:=1
IF_F=1_CLEAR_REMOTE_BUSY
RECEIVE_I_RSP(F=0)_ OPTIONALE_SEND_RNR_XXX(X=0) BUSY
WITH_UNEXPECTED_N(S) UPDATE_N(R)_RECEIVED
and P_FLAG=1 IF SDATA_FLAG=0_THEN_
or DATA_FLAG:=1
RECEIVE_I_CMD(P=0)_
WITH_UNEXPECTED_N(S)
and P_FLAG=1
RECEIVE_I_CMD(P=1). SEND_RNR_RSP(F=1) BUSY
WITH_UNEXPECTED_N(S) UPDATE_N(R)_RECEIVED
IF_DATA_FLAG=0_THEN_
DATA_FLAG:=1
RECEIVE_I_CMD(P=1) SEND_RNR_RSP(F=1) BUSY
UPDATE_N(R)_RECEIVED
IF_DATA_FLAG=2_
STOP_REJ_TIMER
DATA_FLAG:=1
SRR BHSY
DATA_INDICATION
SEND_RNR_RSP(F=1)
UPDATE_N(R)_RECEIVED
IF_DATA_FLAG=2_
STOP_REJ_TIMER
DATA_FLAG:=0
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SPECIFIC REQUIREMENTS—PART 2: LOGICAL LINK CONTROL
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Table 4—Connection component state transitions (Continued)

Current
state

Event

Action(s)

Next state

BUSY
(con’d.)

RECEIVE_I_RSP(F=X)
and P_FLAG=F

or
RECEIVED_I_CMD(P=0)
and P_FLAG=0

OPTIONAL_SEND_RNR_XXX(X=0)
UPDATE_P_FLAG
UPDATE_N(R)_RECEIVED
IF_DATA_FLAG=2_
STOP_REJ_TIMER
DATA_FLAG:=1
IF_F=1_CLEAR_REMOTE_BUSY

BUSY

SEND_RNR_CMD(P=1)
START_P_TIMER
UPDATE_N(R)_RECEIVED
IF_DATA_FLAG=2_
STOP_REJ_TIMER
DATA_FLAG:=1
IF_F=1_CLEAR_REMOTE_BUSY,

V(R):=V(R)+1
DATA_INDICATION
SEND_RNR_CMD(P=1)
START_P_TIMER
UPDATE_N(R)-RECEIVED
IF_DATA_FEAGZ2_
STOP_REJ“TIMER
DATA_FLAG:=0
IF_F=1_CLEAR_REMOTE_BUSY

V(R):=V(R)+1
DATA_INDICATION
UPDATE_P_FLAG
OPTIONAL_SEND_RNR_XXX(X=0)
UPDATE_N(R)_RECEIVED
IF_DATA_FLAG=2_
STOP_REJ_TIMER
DATA_FLAG:=0
IF_F=1_CLEAR_REMOTE_BUSY

RECEIVE_I_RSP(F=0)
andiPA\FLAG=1

oL,
RECEIVE_I_CMD(P=0)
and P_FLAG=1

OPTIONAL_SEND_RNR_XXX(X=0)
UPDATE_N(R)_RECEIVED
IF_DATA_FLAG=2_

STOP_REJ_TIMER
DATA_FLAG:=1

BUSY

VRI=VR)+t

DATA_INDICATION

OPTIONAL_SEND_RNR_XXX(X=0)

UPDATE_N(R)_RECEIVED

IF_DATA_FLAG=2_
STOP_REJ_TIMER

DATA_FLAG:=0

RECEIVE_DUPLICATE_
I_CMD(P=1)

SEND_RNR_RSP(F=1)
UPDATE_N(R)_RECEIVED

BUSY
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Table 4—Connection component state transitions (Continued)

LOCAL AND METROPOLITAN AREA NETWORKS—

Current Event Action(s) Next state
state
BUSY RECEIVE_DUPLICATE _ UPDATE_N(R)_RECEIVED BUSY
(con’d.) I_CMD(P=0) UPDATE_P_FLAG
or IF_F=1_CLEAR_REMOTE_BUSY
RECEIVE_DUPLICATE_
I_RSP(F=X)
RECEIVE_RR_CMD(P=0) UPDATE_P_FLAG BUSY
or UPDATE_N(R)_RECEIVED
RECEIVE_RR_RSP(F=0) CLEAR_REMOTE_BUSY
or
RECEIVE_RR_RSP(F=1)
and P_FLAG=1
RECEIVE_RR_CMD(P=1) SEND_RNR_RSP(F=1) BUSY
UPDATE_N(R)_RECEIVED
CLEAR_REMOTE_BUSY
RECEIVE_RNR_CMD(P=0) UPDATE_P_FLAG BUSY
or UPDATE_N(R)_RECEIVED
RECEIVE_RNR_RSP(F=0) SET_REMOTE_BUSY
or
RECEIVE_RNR_RSP(F=1)
and P_FLAG=1
RECEIVE_RNR_CMD(P=1) SEND_RNR.RSP(F=1) BUSY
UPDATE:N(R)_RECEIVED
SET-REMOTE_BUSY
RECEIVE_REJ_CMD(P=0) V(S):=N(R) BUSY
and P_FLAG=0 UPDATE_N(R)_RECEIVED
or UPDATE_P_FLAG
RECEIVE_REJ_RSP(F=X) RE-SEND_I_XXX(X=0)
and P_FLAG=F CLEAR_REMOTE_BUSY
e G
UPDATE_N(R)_RECEIVED
RE-SEND_I_CMD(P=1)
CLEAR_REMOTE_BUSY
RECEIVE_REJ_CMD(P=0) V(S):=N(R) BUSY
and P_FLAG=1 UPDATE_N(R)_RECEIVED
or RE-SEND_I_XXX(X=0)
RECEIVE_REJ_RSP(F=0) CLEAR_REMOTE_BUSY
and P_FLAG=1
RECEIVE_REJ_CMD(P=1) V(S):=N(R) BUSY
UPDATE_N(R)_RECEIVED
SEND_RNR_RSP(F=1)
RE-SEND_I_XXX(X=0)
CLEAR_REMOTE_BUSY
INITIATE_P/F_CYCLE SEND_RNR_CMD(P=1) BUSY
and P_FLAG=0 START_P_TIMER
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Table 4—Connection component state transitions (Continued)

ISO/IEC 8802-2 : 1998 (E)

ANSI/IEEE Std 802.2, 1998 Edition

Current Event Action(s) Next state
state
BUSY P_TIMER_EXPIRED P_FLAG:=0 BUSY
(con’d.) and RETRY_COUNT<N2
SEND‘RNR_ CMD(pzl) ............................ AWAITn ........
START_P_TIMER BUSY
RETRY_COUNT:=RETRY_COUNT+1
ACK_TIMER_EXPIRED SEND_RNR_CMD(P=1) AWAIF.
and P_FLAG=0 START_P_TIMER BUSY
and RETRY_COUNT <N2 RETRY_COUNT:=RETRY_COUNT+1
or
BUSY_TIMER_EXPIRED
and P-FLAG=0
and RETRY_COUNT <N2
REJ_TIMER_EXPIRED DATA_FLAG:=1 BUSY
and P_FLAG=0
and RETRY_COUNT <N2 | e 2NN e | e
SEND_RNR_CMD(P=1) AWAIT
START_P_TIMER BUSY
RETRY_COUNT:=RETRY_COUNT+1
DATA_FLAG:=1
REJ_TIMER_EXPIRED DATA_FLAG:=1 BUSY
and P_FLAG=1
and RETRY_COUNT <N2
RHJECT DATA_REQUEST SEND_I_CMD(P=1) REJECT
and REMOTE_BUSY=0 START_P_TIMER
and P_FLAG=0 START_ACK_TIMER_IF_NOT_
RUNNING
SEND_LXXX(X=0) REJECT |
START_ACK_TIMER_IF_NOT_
RUNNING
DATA_REQUEST SEND_I_XXX(X=0) REJECT
and REMOTE_BUSY=0 START_ACK_TIMER_IF_NOT_
and-PNFLAG=1 RUNNING
LOCAL_BUSY_DETECTED SEND_RNR_CMD(P=1) BUSY
and P_FLAG=0 START_P_TIMER
DATA_FLAG:=2
SEND_RNR_XXX(X=0) BUSY
DATA_FLAG:=2
LOCAL_BUSY_DETECTED SEND_RNR_XXX(X=0) BUSY
and P_FLAG=1 DATA_FLAG:=2
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Table 4—Connection component state transitions (Continued)

Current Event Action(s) Next state
state
REJECT RECEIVE_I_CMD(P=0)_ UPDATE_N(R)_RECEIVED REJECT
(con’d.) WITH_UNEXPECTED_N(S) UPDATE_P_FLAG
or IF_F=1_CLEAR_REMOTE_BUSY
RECEIVE_I_RSP(F=0)_
WITH_UNEXPECTED_N(S)
or
RECEIVE_I_RSP(F=1)_
WITH_UNEXPECTED_N(S)
and P_FLAG=1
RECEIVE_I_CMD(P=1)_ SEND_RR_RSP(F=1) REJECT
WITH_UNEXPECTED_N(S) UPDATE_N(R)_RECEIVED
RECEIVE_I_RSP(F=X) V(R):=V(R)+1 NORMAL
and P_FLAG=F DATA_INDICATION
or SEND_ACKNOWLEDGE_CMD(P=1)
RECEIVE_I_CMD(P=0) START_P_TIMER
and P_FLAG=0 UPDATE_N(R)_RECEIVED
IF_F=1_CLEAR_REMOTEBUSY
STOP_REJ_TIMER
V(R):=V(R)+1 NORMAL
DATA_INDICATION
UPDATE_P\ELAG
SEND_ACKNOWLEDGE_XXX(X=0)
UPDATE_N(R)_RECEIVED
IF*F=1_CLEAR_REMOTE_BUSY
STOP_REJ_TIMER
RECEIVE_I_RSP(F=0) VR):=V(R)+1 NORMAL
and P_FLAG=1 DATA_INDICATION
or SEND_ACKNOWLEDGE_XXX(X-0)
RECEIVE_I_CMD(P=0) UPDATE_N(R)_RECEIVED
and P_FLAG=1 STOP_REIJ_TIMER
RECEIVE_L‘€EMD(P=1) V(R):=V(R)+1 NORMAL
DATA_INDICATION
SEND_ACKNOWLEDGE_RSP(F=1)
UPDATE_N(R)_RECEIVED
STOP_REJ_TIMER
RECEIVE_DUPLICATE_ SEND_ACKNOWLEDGE_RSP(F=1) REJECT
I_CMD(P=1) UPDATE_N(R)_RECEIVED
RECEIVE_DUPLICATE_ UFUATE_N(K)_KECEIVED REJECT
I_CMD(P=0) UPDATE_P_FLAG
or IF_F=1_CLEAR_REMOTE_BUSY
RECEIVE_DUPLICATE_
I_RSP(F=X)
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Table 4—Connection component state transitions (Continued)

ISO/IEC 8802-2 : 1998 (E)

ANSI/IEEE Std 802.2, 1998 Edition

Current Event Action(s) Next state
state
REJECT RECEIVE_RR_CMD(P=0) UPDATE_P_FLAG REJECT
(con’d.) or UPDATE_N(R)_RECEIVED
RECEIVE_RR_RSP(F=0) CLEAR_REMOTE_BUSY
or
RECEIVE_RR_RSP(F=1)
and P_FLAG=1
RECEIVE_RR_CMD(P=1) SEND_ACKNOWLEDGE_RSP(F=1) REJECT.
UPDATE_N(R)_RECEIVED
CLEAR_REMOTE_BUSY
RECEIVE_RNR_CMD(P=0) UPDATE_P_FLAG REJECT
or UPDATE_N(R)_RECEIVED
RECEIVE_RNR_RSP(F=0) SET_REMOTE_BUSY
or
RECEIVE_RNR_RSP(F=1)
and P_FLAG=1
RECEIVE_RNR_CMD(P=1) SEND_RR_RSP(F=1) REJECT
UPDATE_N(R)_RECEIVED
SET_REMOTE_BUSY
RECEIVE_REJ_CMD(P=0) V(S):=N(R) REJECT
and P_FLAG=0 UPDATE_N(R)_RECEIVED
or UPDATE_ -P.FLAG
RECEIVE_REJ_RSP(F=X) RE-SENDZI_XXX(X=0)
and P_FLAG=F CLEAR_REMOTE_BUSY
V(S):N(R) .................................................. REJECT ........
UPDATE_N(R)_RECEIVED
RE-SEND_I_CMD(P=1)
START_P_TIMER
CLEAR_REMOTE_BUSY
RECEIVE_REJ_CMD(P=0) V(S):=N(R) REJECT
and P_FLAG=] UPDATE_N(R)_RECEIVED
or RE-SEND_I_XXX(X=0)
RECEIVE) REJ_RSP(F=0) CLEAR_REMOTE_BUSY
and. POFLAG=1
RECEIVE_REJ_CMD(P=1) V(S):=N(R) REJECT
UPDATE_N(R)_RECEIVED
RE-SEND_I_RSP(F=1)
CLEAR_REMOTE_BUSY
INITIATE_P/F_CYCLE SEND_RR_CMD(P=1) REJECT
and P_FLAG=0 START_P_TIMER
REJ_TIMER_EXPIRED SEND_REJ_CMD(P=1) REJECT
and P_FLAG=0 START_P_TIMER
and RETRY_COUNT <N2 START_REJ_TIMER
RETRY_COUNT:=RETRY_COUNT+1
....................................................................... NORMAL
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Table 4—Connection component state transitions (Continued)

Current Event Action(s) Next state
state
REJECT P_TIMER_EXPIRED P_FLAG:=0 REJECT
(con’d.) and RETRY_COUNT <N2
SEND_RR_CMD(P=1) AWAIT_
START_P_TIMER REJECT
START_REIJ_TIMER
RETRY_COUNT:=RETRY_COUNT+1
ACK_TIMER_EXPIRED SEND_RR_CMD(P=1) AWAIT~
and P_FLAG=0 START_P_TIMER REJECT
and RETRY_COUNT <N2 START_REJ_TIMER
or RETRY_COUNT:=RETRY_COUNT+1
BUSY_TIMER_EXPIRED
and P_FLAG=0
and RETRY_COUNT <N2
AWAIT LOCAL_BUSY_DETECTED SEND_RNR_XXX(X=0) AWAIT_
DATA_FLAG:=0 BUSY
RECEIVE_I_RSP(F=1)_ SEND_REJ_XXX_(X=0) REJECT
WITH_UNEXPECTED_N(S) UPDATE_N(R)_RECEIVED
V(S):=N(R)
STOP_P_TIMER
RE-SEND_]_XXX(X=0)
START_REJ.TIMER
CLEAR*REMOTE_BUSY
SEND_REJ_CMD(P=1) REJECT
UPDATE_N(R)_RECEIVED
V(S):=N(R)
RE-SEND_I_XXX(X=0)
START_P_TIMER
START_REJ_TIMER
CLEAR_REMOTE_BUSY
RECEIVE_IL.CMD(P=0)_ SEND_REJ_XXX(X=0) AWAIT_
WITH_UNEXPECTED_N(S) UPDATE_N(R)_RECEIVED REJECT
or START_REJ_TIMER
RECEWE_I_RSP(F=0)_
WITH_UNEXPECTED_N(S)
RECEIVE_I_CMD(P=1)_ SEND_REJ_RSP(F=1) AWAIT_
WITH_UNEXPECTED_N(S) UPDATE_N(R)_RECEIVED REJECT
START_REJ_TIMER
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Table 4—Connection component state transitions (Continued)

ISO/IEC 8802-2 : 1998 (E)

ANSI/IEEE Std 802.2, 1998 Edition

Current
state

Event

Action(s)

Next state

AWAIT
(con’d.)

RECEIVE_I_RSP(F=1)

V(R):=V(R)+1
DATA_INDICATION
UPDATE_N(R)_RECEIVED

V(S):=N(R)
RE-SEND_I_CMD(P=1)_OR_SEND_RR
START_P_TIMER
CLEAR_REMOTE_BUSY

NORMAL

V(R):=V(R)+]

DATA_INDICATION

STOP_P_TIMER
UPDATE_N(R)_RECEIVED

V(S):=N(R)
RE-SEND_I_XXX(X=0)_OR_SEND_RR
CLEAR_REMOTE_BUSY

NORMAL

RECEIVE_I_RSP(F=0)
or
RECEIVE_I_CMD(P=0)

V(R):=V(R)+1
DATA_INDICATION
SEND_RR_XXX(X=0)
UPDATE_N(R)_RECEIVED

AWAIT

RECEIVE_I_CMD(P=1)

V(R):=V(R)+!]
DATA_INDICATION
SEND_RR.ORSP(F=1)
UPDATE.N(R)_RECEIVED

AWAIT

RECEIVE_DUPLICATE_
I_CMD(P=1)

SEND_RR_RSP(F=1)
UPDATE_N(R)_RECEIVED

AWAIT

RECEIVE_DUPLICATE_
I_CMD(P=0)

or

RECEIVE_DUPLICATE _
[_RSP(F=X)

UPDATE_N(R)_RECEIVED
UPDATE_P_FLAG
IF_F=1_CLEAR_REMOTE_BUSY

AWAIT

RECEIVE_RRy RSP(F=1)
or
RECEIVE_REJ_RSP(F=1)

UPDATE_N(R)_RECEIVED
V(S):=N(R)
STOP_P_TIMER
RE-SEND_I_XXX(X=0)
CLEAR_REMOTE_BUSY

UPDATE_N(R)_RECEIVED
V(S):=N(R)

NORMAL

NORMAL

RE-SENDT-EMbBtP=1)
START_P_TIMER
CLEAR_REMOTE_BUSY

RECEIVE_RR_CMD(P=0)
%rECEIVE_RR_RSP(IEO)
ORrECEIVE_REJ_CMD(P=O)
ORrECEIVE_REJ»RSP(F:O)

UPDATE_N(R)_RECEIVED
CLEAR_REMOTE_BUSY

AWAIT
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Table 4—Connection component state transitions (Continued)

Current .
state Event Action(s) Next state
AWAIT RECEIVE_RR_CMD(P=1) SEND_RR_RSP(F=1) AWAIT
(con’d.) or UPDATE_N(R)_RECEIVED
RECEIVE_REJ_CMD(P=1) CLEAR_REMOTE_BUSY
RECEIVE_RNR_RSP(F=1) UPDATE_N(R)_RECEIVED NORMAL
V(S):=N(R)
STOP_P_TIMER
SET_REMOTE_BUSY
RECEIVE_RNR_CMD(P=0) UPDATE_N(R)_RECEIVED AWATD
or SET_REMOTE_BUSY
RECEIVE_RNR_RSP(F=0)
RECEIVE_RNR_CMD(P=1) SEND_RR_RSP(F=1) AWAIT
UPDATE_N(R)_RECEIVED
SET_REMOTE_BUSY
P_TIMER_EXPIRED SEND_RR_CMD(P=1) AWAIT
and RETRY_COUNT <N2 START_P_TIMER
RETRY_COUNT:=RETRY: COUNT+1
AWAIT_ LOCAL_BUSY_CLEARED SEND_REJ_XXX(X=0) AWAIT_
BlUSY and DATA_FLAG=1 START_REJ_TIMER REJECT
LOCAL_BUSY_CLEARED SEND_RR_ XXX (X=0) AWAIT
and DATA_FLAG=0
LOCAL_BUSY_CLEARED SEND_RR_XXX(X=0) AWAIT_
and DATA_FLAG=2 REJECT
RECEIVE_I_RSP(F=1)_ OPTIONAL_SEND_RNR_XXX(X=0) BUSY
WITH_UNEXPECTED{N(S) UPDATE_N(R)_RECEIVED
V(S):=N(R)
STOP_P_TIMER
DATA_FLAG:=1
CLEAR_REMOTE_BUSY
RE-SEND_I_XXX(X=0)
SEN D_RNR_ CMD(P:]) .............................. BUSY ...........
UPDATE_N(R)_RECEIVED
V(S):=N(R)
START_P_TIMER
DATA_FLAG:=1
CLEAR REMOTE BUSY
RE-SEND_I_XXX(X=0)
RECEIVE_I_CMD(P=0)_ OPTIONAL_SEND_RNR_XXX(X=0) AWAIT_
WITH_UNEXPECTED_N(S) UPDATE_N(R)_RECEIVED BUSY
or DATA_FLAG: =1
RECEIVE_I_RSP(F=0)_
WITH_UNEXPECTED_N(S)
RECEIVE_I_CMD(P=1)_ SEND_RNR_RSP(F=1) AWAIT_
WITH_UNEXPECTED_N(S) UPDATE_N(R)_RECEIVED BUSY
DATA_FLAG:=1
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Table 4—Connection component state transitions (Continued)

Current
state

Event

Action(s)

Next state

AWAIT_
BUSY
(con’d.)

RECEIVE_I_RSP(F=1)

OPTIONAL_SEND_RNR_XXX(X=0)
UPDATE_N(R)_RECEIVED
V(S):=N(R)

DATA_FLAG:=1

STOP_P_TIMER
CLEAR_REMOTE_BUSY
RE-SEND_I_XXX(X=0)

BUSY

SEND_RNR_CMD(P=1)
V(R):=V(R)+1
DATA_INDICATION
START_P_TIMER
UPDATE_N(R)_RECEIVED
V(S):=N(R)
DATA_FLAG:=0
CLEAR_REMOTE_BUSY
RE-SEND_I_XXX(X=0)

OPTIONAL_SEND_RNR: XXX (X=0)
V(R):=V(R)+1

DATA_INDICATION
STOP_P_TIMER
UPDATE_N(R)_RECEIVED
V(S):=N(R)

DATA_FEAG:=0
CLEAR_REMOTE_BUSY
REZSEND_I_XXX(X=0)

RECEIVE_I_RSP(F=0)

or
RECEIVE_I_CMD(P=0)

OPTIONAL_SEND_RNR_XXX(X=0)
UPDATE_N(R)_RECEIVED
DATA_FLAG:=1

OPTIONAL_SEND_RNR_XXX(X=0)
V(R):=V(R)+1

DATA_INDICATION
UPDATE_N(R)_RECEIVED
DATA_FLAG:=0

RECEIVE_I_CMD(P=1)

SEND_RNR_RSP(F=1)
UPDATE_N(R)_RECEIVED
DATA_FLAG:=1

QAN RAR-_DRODD

DILANLI INININ_INOT(1T'=17)
V(R):=V(R)+1
DATA_INDICATION
UPDATE_N(R)_RECEIVED
DATA_FLAG:=0

RECEIVE_DUPLICATE _
I_CMD(P=1)

SEND_RNR_RSP(F=1)
UPDATE_N(R)_RECEIVED

AWAIT_
BUSY
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Table 4—Connection component state transitions (Continued)

Current Event Action(s) Next state
state
AWAIT_ RECEIVE_DUPLICATE_ UPDATE_N(R)_RECEIVED AWAIT_
BUSY 1I_CMD(P=0) UPDATE_P_FLAG BUSY
(con'd) | or IF_F=1_CLEAR_REMOTE_BUSY
RECEIVE_DUPLICATE_
I_RSP(F=X)
RECEIVE_RR_RSP(F=1) UPDATE_N(R)_RECEIVED BUSY
or V(5):=N(R)
RECEIVE_REIJ_RSP(F=1) STOP_P_TIMER
RE-SEND_I_XXX(X=0)
CLEAR_REMOTE_BUSY
UPDATE_N(R)_RECEIVED BUSY
V(S):=N(R)
RE-SEND_I_CMD(P=1)
START_P_TIMER
CLEAR_REMOTE_BUSY
RECEIVE_RR_CMD(P=0) UPDATE_N(R)_RECEIVED AWAIT_
or CLEAR_REMOTE_BUSY BUSY
RECEIVE_RR_RSP(F=0)
or
RECEIVE_REJ_CMD(P=0)
or
RECEIVE_REJ_RSP(F=0)
RECEIVE_RR_CMD(P=1) SEND_RNR_RSP(F=1) AWAIT_
or URDATE_N(R)_RECEIVED BUSY
RECEIVE_REJ_CMD(P=1) CLEAR_REMOTE_BUSY
RECEIVE_RNR_RSP(F=1) UPDATE_N(R)_RECEIVED BUSY
V(S):=N(R)
STOP_P_TIMER
SET_REMOTE_BUSY
RECEIVE_RNR, " CMD(P=0) UPDATE_N(R)_RECEIVED AWAIT_
or SET_REMOTE_BUSY BUSY
RECEIVE_RNR_RSP(F=0)
RECEIVE_RNR_CMD(P=1) SEND_RNR_RSP(F=1) AWAIT_
UPDATE_N(R)_RECEIVED BUSY
SET_REMOTE_BUSY
P_TIMER_EXPIRED and SEND_RNR_CMD(P=1) AWAIT_
RETRY_COUNT <N2 START_P_TIMER BUSY
RETRY_COUNT:=RETRY_ COUNT+1
AWAIT_ LOCAL_BUSY_DETECTED SEND_RNR_XXX(X=0) AWAIT_
REJECT DATA_FLAG:=2 BUSY
RECEIVE_I_CMD(P=0)_ UPDATE_N(R)_RECEIVED AWAIT_
WITH_UNEXPECTED_N(S) REJECT
or
RECEIVE_I_RSP(F=0)_
WITH_UNEXPECTED_N(S)
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Table 4—Connection component state transitions (Continued)

Current Event Action(s) Next state
state
AWAIT_ RECEIVE_I_CMD(P=1)_ SEND_RR_RSP(F=1) AWAIT_
REJECT WITH_UNEXPECTED_N(S) UPDATE_N(R)_RECEIVED REJECT
(con’d.)
RECEIVE_I_RSP(F=1) V(R):=V(R)+1 NORMAL

DATA_INDICATION
UPDATE_N(R)_RECEIVED

V(S)=N(R)
RE-SEND_I_CMD(P=1)_OR_SEND_RR
START_P_TIMER

STOP_REJ_TIMER
CLEAR_REMOTE_BUSY

V(R):=V(R)+1 NORMAL
DATA_INDICATION

STOP_P_TIMER

STOP_REJ_TIMER
UPDATE_N(R)_RECEIVED

V(S):=N(R)

RE-SEND_I_XXX(X=0). OR_SEND_RR
CLEAR_REMOTE_BUSY

RECEIVE_I_RSP(F=0) V(R):=V(R)+l AWAIT
or DATA_INBICATION
RECEIVE_I_CMD(P=0) SEND_RRJXXX(X=0)

STOPZREJ_TIMER
UPBATE_N(R)_RECEIVED

RECEIVE_I_CMD(P=1) V(R):=V(R)+I1 AWAIT
DATA_INDICATION
SEND_RR_RSP(F=1)
STOP_REJ_TIMER
UPDATE_N(R)_RECEIVED

RECEIVE_DUPLICATE_ SEND_RR_RSP(F=1) AWAIT_
I_CMD(P=l) UPDATE_N(R)_RECEIVED REJECT
RECEIVE) DUPLICATE _ UPDATE_N(R)_RECEIVED AWAIT_
1.CMD(P=0) UPDATE_P_FLAG REJECT
of IF_F=1_CLEAR_REMOTE_BUSY
RECEIVE_DUPLICATE_
I_RSP(F=X)
RECEIVE_RR_RSP(F=1) UPDATE_N(R)_RECEIVED REJECT
Or V).=N(K)
RECEIVE_REJ_RSP(F=1) STOP_P_TIMER
or RE-SEND_I_XXX(X=0)
RECEIVE_I_RSP(F=1)_ CLEAR_REMOTE_BUSY
WITH_UNEXPECTED_N(S)
UPDATE_N(RR)_RECEIVED REJECT
V(S):=N(R)

RE-SEND_I_CMD(P=1)
START_P_TIMER
CLEAR_REMOTE_BUSY
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Table 4—Connection component state transitions (Continued)

LOCAL AND METROPOLITAN AREA NETWORKS—

RETRY_COUNT:=RETRY_COUNT+1

Current Event Action(s) Next state
state
AWAIT_ RECEIVE_RR_CMD(P=0) UPDATE_N(R)_RECEIVED AWAIT_
REJECT | or CLEAR_REMOTE_BUSY REJECT
(con’d.) | RECEIVE_RR_RSP(F=0)
or
RECEIVE_REJ_CMD(P=0)
or
RECEIVE_REJ_RSP(F=0)
RECEIVE_RR_CMD(P=1) SEND_RR_RSP(F=1) AWAIT.
or UPDATE_N(R)_RECEIVED REJEET
RECEIVE_REJ_CMD(P=1) CLEAR_REMOTE_BUSY
RECEIVE_RNR_RSP(F=1) UPDATE_N(R)_RECEIVED REJECT
V(S):=N(R)
STOP_P_TIMER
SET_REMOTE_BUSY
RECEIVE_RNR_CMD(P=0) UPDATE_N(R)_RECEIVED AWAIT_
or SET_REMOTE_BUSY REJECT
RECEIVE_RNR_RSP(F=0)
RECEIVE_RNR_CMD(P=1) SEND_RR_RSP(F=1) AWAIT_
UPDATE_N(R)SRECEIVED REJECT
SET_REMOQTE_BUSY
P_TIMER_EXPIRED SEND_REJ_CMD(P=1) AWAIT_
and RETRY_COUNT <N2 STARTFZP_TIMER REJECT
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8. LLC description of the Type 3 procedures

8.1 Modes of operation

In Type 3 operation, no modes of operation are defined. An LLC using Type 3 procedures shall support the
entire procedure set for all LSAPs that are configured for Type 3 operation.

8.2 Procedure for addressing

X e 3 3 . The
firs{ bit in the source address field (SSAP) shall be used to identify whether a command or responseli§ con-
tainied in the PDU. There is an implied pairing of the sending and receiving service access pointsi-in so nuch
as the sender must maintain temporary state information about the receiving service access point. Thid pair-

ing [consists of a logical concatenation of the implicit physical address (not included in the frime strucfure),
the MAC address (DA/SA) and the LLC address (DSAP/SSAP).

8.3 Procedure for the use of the P/F bit

LLC shall set the P bit in an ACn command PDU to “0” if the command“PDU is not a request for the rgmote
LLC to return an LSDU in its acknowledgment. Thus the P bit is sef<to“0” when data is to be passed only
frorp the sending station to the receiving station, or when the command PDU is to be passed only for resyn-
chrgnization. LLC shall set the P bit in an ACn command PDUto*“1” if the command PDU is a requefst for
the femote LLC to return an LSDU in its acknowledgment. Setting the P bit to “1” allows data to be ppssed
in bpth directions; however, if it is desired that data pass only from the responding LLC to the sending LLC,
a nyll information field may be placed in the command PDU. When transmitting an ACn response PDU,
LL( sets the F bit equal to the.P bit in the received ACn command PDU and includes a non-null LSDU sub-
field only if the F bit is a “1”.

8.4| Procedures for link setup and disconnection

Type 3 operation does not containa formal procedures for data link connection establishment (setup) and
hente no data link disconnection~"Once the service access point has been activated within the LLC, presum-
ably by layer management's.réquest, information may be sent to or received from a remote LLC service
acc¢ss point that is also(participating in Type 3 operation.

Thejre is, however;-an optional mechanism whereby the user can ensure that the one-bit receive sequence
statg variable,-V(RI), in the remote LLC is synchronized with the transmit sequence state variable, V(§I), at
the Jocal LLC+The resynchronization procedure is analogous to logical link setup. There is also an opfional
pro¢edure whereby the LLC can dispose of state information used for transmitting and receiving. Thi§ dis-
posakpfocedure is analogous to link disconnection, and it overcomes the problem of having to retain|state
infofmation Tetated 1o athaddress paiTs turar have communicated at any Ume in the past.

8.4.1 Sequence number resynchronization

At any time, the network layer can pass to LLC an DL-DATA-ACK request primitive with a null LSDU.
Using the normal acknowledged connectionless-mode data unit exchange service procedures, LLC will send
an ACn command PDU, but since the LSDU is null, no indication will be passed to the remote network layer
regardless of whether the remote LLC determines the command PDU to be a duplicate or non-duplicate. In
any case, at the completion of this procedure, the V(RI) state variable at the remote LLC will be properly
synchronized with the V(SI) state variable at the local LLC. It is recommended that the network layer per-
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form this resynchronization procedure if local state information may have been destroyed due to the local
station being powered off/on or being reset.

8.4.2 Destruction of a transmit sequence state variable, V(SI)
The V(SI) state variables may be destroyed to avoid maintaining state information indefinitely. The mini-
mum time period before any given transmit sequence state variable can be destroyed after the variable is cre-

ated or last updated is given by logical link parameter T3 (sec 8.6.6).

NOTE—The period of T3 can be made infinite so that the destruction of the V(SI) state variables never occurs at any
given station (except upon reset).

8.4.:j Destruction of a receive sequence state variable V(RI) and reception status state
varigble V(RB)

Upon|expiration of the receive variable lifetime timer associated with a given variable, the ¥(RP and V(RB)
receiye state variables shall be destroyed (declared not to exist). The receive variable lifetimé timer runs|for
a peripd given by logical link parameter T2 (see 8.6.5). Further, if an event occurs that@auses the integrity of
the sthte variables to be in question (such as the station being reset or powered off/6n), the V(RI) and V(RB)
state yariables shall be destroyed. (It is assumed that if LLC is reset, the high¢rCommunication layers |are
also reset or are at least aware of the reset of LLC.)

NOTH—The period of T2 can be made infinite so that the destruction of the W(RI) state variables never occurs at jany
given ptation (except upon reset); however, if T2 is infinite, T3 must also be made infinite, since T3 must be greater than
T2 (sde 8.6.6). Thus if the V(RI) state variables are retained indefinitely,~the V(SI) state variables must also be retained
indefimitely.

8.5 Procedures for information transfer
8.5.1|Sending ACh command PDUs

Information transfer from an initiating statiofrto a responding station shall be accomplished by sending [the
ACO ¢r AC1 command. It shall be possible-to send such a command PDU at a given priority at any time} to
any r¢ceiving LLC provided the sendingLLC is not currently awaiting an ACO or AC1 response PDU from
that LC for the same local servicevaccess point, the same remote MAC address, and at that same MIAC
priorily.

Upon(being passed a DL/DATA-ACK request primitive from the network layer, the LLC shall send an ACn
comnjand PDU containing the specified LSDU with the P bit in the ACn command PDU set to “0”. Upon
being[passed a DL-REPLY request primitive from the network layer, the LLC shall send an ACn comménd
PDU tontaining-the specified LSDU with the P bit in the ACn command PDU set to “1”.

Wheneverla new (not re-transmitted) ACn command PDU is to be sent, and there exists a transmit sequefice
state yatiable V(SI) associated with the given DA portion of the remote address, local address (SSAP), gnd
priority, the value of V(SI) shall'be used to select the control field code-point of the PDU. If V(SI) is zero,
code-point ACO is used, and if V(SI) is one, code-point AC1 is used. If the required V(SI) state variable does
not already exist, it shall be created with a value of zero, and the ACO code-point is used. The service class
requested by the network layer shall be passed to the medium access control sublayer. The service class may
request an acknowledged service from the medium access control sublayer if supported.

When a sending LLC sends a command PDU, it shall start an acknowledgment timer for that transmission
and increment an internal transmission count variable. If no ACn response PDU is received before the timer
runs out, the sending LLC shall resend the ACn command PDU, increment the internal transmission count
variable, and reset and restart the acknowledgment timer. If an ACn response PDU is still not received, this
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resending procedure shall be repeated until the value of the internal transmission count variable is found to
equal the value of the logical link parameter N4, as described in 8.6.1, at which time an unsuccessful status
shall be reported to the network layer. An internal transmission count shall be maintained for each Type 3
information exchange between a pair of sending and receiving LLCs. Both the acknowledgment timer and
the internal transmission count shall not affect the Type 3 information exchange to other receiving LLCs.
Type 3 information exchange shall not interfere with any Type 1 or Type 2 operation.

8.5.2 Receiving ACnh command PDUs

8.5.2.1 General case

This subclause covers operations required for general medium access control sublayer (MAC) capabilities.
(Se¢ 8.5.2.2. for permissible simplifications applying to a certain special case.)

Upqn receipt of an ACO or AC1 command PDU, the LLC shall check for the existence offa V(RI) receive
stat¢ variable associated with the source address (SA and SSAP) and the MAC priority(of the PDU. [f the
V(RI) exists, it is compared with bit eight of the code-point of the received PDU (“O-for ACO, or “1” for
ACY). If the comparison shows equality or if the V(RI) variable did not exist, the'téceived PDU is rgcog-
nizgdd to be a non-duplicate. If, however the comparison shows inequality, the received PDU is recogniged to
be g duplication of the most recently received ACn command PDU.

8.5/2.1.1 Non-duplicate ACn command PDU

For|the case of a non-duplicate PDU, if the P bit is a “0” and théreceived LSDU in the PDU was nor-null
and|successfully received, that LSDU shall be passed to the-network layer in a DL-DATA-ACK indidation
pri:]:itive. If the P bit is a “1” and the appropriate reply ..SDU can be accessed, a DL.-REPLY indidation
primpitive shall be passed to the network layer whether ¢rnot the LSDU is null; however, if the LSDU {s not
nulll and successfully received, it shall be passed incthe indication primitive. If the P bit is a “1” anjd the
recdived LSDU in the PDU was non-null and sucéessfully received, but the appropriate reply LSDU cannot
be fccessed, the received LSDU shall be passed to the network layer in a DL-DATA-ACK indidation
primitive.

The] state variable V(RI) associated withthe addresses and priority of the received command PDU shall be
set ¢qual to the complement of bit{eight of the code-point in the received PDU. The state variable V(RB)
assqciated with the addresses and priority of the received command PDU shall be set to reflect the succgss or
faillire of the reception of the LSDU (if non-null) in the received PDU. (The V(RI) and V(RB) variables|shall
be dreated if they did not.already exist.) The receive variable lifetime timer associated with that V(RI)) and
V(RB) shall be started"(pr'reset and restarted if already running).

-

LLQ shall acknowledge the receipt of a non-duplicate ACn command PDU by sending to the originafor of
the command PDU an ACn response PDU having bit eight of its control field code point set to the (I::ew)
valde of thie_V(RI) state variable associated with the specified address pair and priority. If the P bit in the
recdived command PDU is a “0”, the response PDU shall be sent with the F bit set to “0” and with only h sta-
tus kubfield in the information field (I.SDU subfield is null). If the P bit in the command PDU js a “I7, the
response PDU shall be sent with the F bit set to “1”, and if there is available an LSDU associated with the
DSAP specified by the command PDU, the information field in the response PDU shall contain that LSDU
in the LSDU subfield along with the status subfield.

8.5.2.1.2 Duplicate ACn command PDU

The LLC procedures upon the reception of a duplicate ACn command PDU are the same as those for the
non-duplicate PDU with the following exceptions. The V(RI) and V(RB) state variables and the associated
timer are not affected by the reception of a duplicate command PDU. The DL-DATA-ACK indication primi-
tive 1s not issued, regardless of the P bit in the command PDU. If an LSDU is received in the command PDU,
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it is discarded. The ACn response PDU is sent in the same manner as in the non-duplicate case, except
the status code in the CCCC portion of the status subfield (see figure 19) is set according to the reception
tus stored previously in the appropriate V(RB) state variable, instead of being set to show the success or
ure of the reception of the current LSDU.

8.5.2.2 Simplification for a specific case

that
sta-
fail-

A certain medium access control (MAC) sublayer capability allows the simplification of LLC state informa-
tion at the receiving end of the ACn command, while maintaining the compatibility of the peer-to-peer inter-

action of the protocol entities. This capability is that the MAC insures that during the period in which a

first

transmission and all retries of a single ACn command occur, the destination station will not receive some

othef intervening ACn PDU, and the MAC at the originating station services its queues for each priority
portgd in FIFO (first in, first out) order within that priority.

The pssociated simplification is that only one V(RI) state variable and one V(RB) state variables are neq
(as opposed to one for each combination of remote address, and priority). The V(R) must.be set equal tq
complement of bit eight of the code-point of the most recent previously received ACnc¢éommand PDU.
V(RB) must be set to reflect the success or failure of the reception of the LSDU ih/the same PDU.

requjred, however, that the remote address (SSAP and SA) and priority of that“most recent previo
receifved ACn command PDU also be rctained as state information. Wheneyer ai update of V(RI) is s
fied, |the remote address and priority state information must also be updated:

Whepever a comparison of bit eight of the code-point of the PDU with W(RI) is specified, that comparis
perfgrmed along with a comparison of the remote address and pridrity from the PDU with the correspon
state|information. The ACn command PDU is determined todg &'duplicate if and only if V(RI) is the ¢
plenfent of bit eight of the code-point, and the remote address and priority of the PDU agree with the ¢
ing state information.

8.5.3 Sending ACn response PDUs
An ACO or AC1 response PDU shall be sent, only upon the reception of an AC1 or ACO command P

respgctively, and shall be sent to the origihator (SSAP and SA) of the associated command PDU. (Note
bit efght of the code-point in the response PDU is opposite from that in the associated command PDU.)

sup-

ded

the
The
It is
usly
eci-

nis
Hing

Ire-

DU,
that
The

status subfield in the response PDUsshall indicate whether or not resources were available to successflully

receive the information field in the associated command PDU and, in the case of the F bit equal to
whether or not an LSDU wastavailable for return in the response PDU. If the underlying medium access

‘ln
on-

trol qublayer supports the “request with response” service class, the service class requested of the medjium

acce$s control sublayet by LLC for the response PDU shall be determined by the service class of the ass
ated ACn command.PDU in the following manner:

oci-

Service class received Service class sent
with ACn command with ACn response
KRequest-with-no-Response Request-with-no-Response
Request-with-Response Response
Response (Protocol Error)

NOTE—On resources unavailable. This International Standard does not specify at what sublayers buffering is done. For
clarification, however, if the buffering of incoming PDUs is done by the medium access control sublayer, the reception_
status parameter in the MA-UNITDATA indication primitive can be used to inform the LLC of a buffering problem in
the received PDU. Regardless of where buffering is done, if a normal buffer is unavailable, one small emergency buffer
could be used to hold header information from an incoming PDU long enough to allow LLC to build its response PDU.
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8.5.4 Receiving acknowledgment
8.5.4.1 General case

This subclause covers operations required for general medium access control (MAC) sublayer capabilities.
(See 8.5.4.2 for permissible simplifications applying to a certain special case.)

After sending an ACO or AC1 command PDU to some remote LLC, the sending LLC shall expect to receive
an acknowledgment in the form of an ACI or ACO response PDU, respectively, from the LLC to which the
command PDU was sent. Upon receiving such a response PDU, the LLC shall ¢
point in that PDU with the current value of the transmit sequence state variable V(SI) associated Wi

If the comparison shows inequality, the response is considered valid and the LLC shall stpp the acknowledg-
meijt timer associated with the transmission for which the acknowledgment was receiyed,)and reset the inter-
nal fransmission count to zero. The V(SI) state variable is then complemented. Further-for a valid response,
shall pass a DL-DATA-ACK-STATUS indication primitive or a DL-REPLY-STATUS indication frimi-
tivelto the network layer, depending on which request primitive is being confirmed. In the case that response
datd was requested and successfully returned in the ACn response PDU, that LSDU shall be passed fo the
network layer. LLC shall pass status to the network layer based on the status subfield in the response PPU.

If tHe bit comparison shows equality, the ACn response PDU shallbe considered invalid. The LLC shal] take
no further action on an invalid response PDU, and shall continue to expect to receive a valid ACn response
PDU. The acknowledgment timer shall not be affected by-the reception of an invalid response PDU.

8.5/4.2 Simplification for a specific case

The] specific case is that the MAC is able tocorrelate the received ACn response PDU with the appropriate
preYiously transmitted ACn command PPU. This specific case allows the simplification of LLC proceflures
for feceiving ACn responses, by eliminating the need for LLC to check the validity of the received response
PDU. Thus LLC need not comparg.bit eight of the code-point of the PDU with the current value of the IITrans-
mit|sequence state variable V(SI)) Instead, the acknowledgment is always considered valid, and the proce-
durgs for a valid acknowledgment are always performed.

8.6|List of logical Tink parameters

A nhimber of\logical link parameters are defined, the range of values for which are determined on a system-
by-gystem basis by the user at the time that the local area network is established.

The logical link parameters for Type 3 operation shall be as follows:
8.6.1 Maximum number of transmissions, N4

N4 is a logical link parameter that indicates the maximum number of times that an ACn command PDU is
sent by LLC trying to accomplish a successful information exchange. Normally, N4 is set large enough to
overcome the loss of a PDU due to link error conditions. If the medium access control sublayer has its own
retransmission capability, the value of N4 may be set to one so that LLC does not itself requeue a PDU to the
medium access control sublayer.
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8.6.2 Maximum number of octets in an ACn command PDU, N3

N3 is a logical link parameter that denotes the maximum number of octets in an ACn command PDU. Refer
to the various MAC descriptions to determine the precise value of N3 for a given medium access method.
LLC places no restrictions on the value of N3.

8.6.3 Minimum number of octets in a PDU

A minimum length valid ACn command PDU shall contain exactly two address fields and one control field
in that order. Thus the minimum number of octets in a valid ACn command PDU shall be 3. A minimum
length valid ACn response PDU shall contain exactly two address fields, one control field, and the status gub-
field |n that order. Thus the minimum number of octets in a valid ACn response PDU shall be 4.

8.6.4 Acknowledgment time, T1

The gcknowledgment time is a logical link parameter that determines the period of thetlacknowledgment fim-
ers, and as such shall define the time interval during which the LLC shall expecttoaxéceive an ACn respgnse
PDU]|from a specific LLC from which the LLC is awaiting a response PDU. The.acknowledgment time shall
take |nto account any delay introduced by the MAC sublayer and whether. the timer is started at the befin-
ning pr at the end of the sending of the ACn command PDU by the LLC\Ihe proper operation of the prgce-
dure hall require that the acknowledgment time be greater than the normal time between the sending of an
ACncommand PDU and the reception of the corresponding ACn fesponse PDU.

If thd medium access control sublayer performs its own rettansmissions and if the logical link parameter] N4
is sef{to one to prevent LLC from requeuing a PDU, then the acknowledgment time T1 may be set to infinity,
makipg the acknowledgment timers unnecessary.

8.6.8 Receive lifetime variable, T2

This ftime value is a logical link parameter that determines the period of all of the receive variable lifetime
timers. T2 shall be longer by a margin-of safety than the longest possible period during which the first trjins-
mission and all retries of a single.PDU may occur. The margin of safety shall take into account anything
affecting LLCs perception of\the arrival time of PDUs, such as LL.C response time, timer resolution, jand
variafions in the time required for the medium access control sublayer to pass received PDUs to LLC.

If thg destructionefithe received state variables is not desired, the value of time T2 may be set to infinity. In
this dase the receive variable lifetime timer need not be implemented.

8.6.4 Transmit lifetime variables, T3

This time value is a logical link parameter that determines the minimum lifetime of the transmit sequence
state variables. T3 must be longer by a margin of safety than 1) the logical link variable T2 at stations to
which ACn commands are sent, and 2) the longest possible lifetime of an ACn command-response pair. The
lifetime of an ACn command-response pair must take into account the sum of processing time, queuing
delays, and transmission time for the command and response PDUs at the local and remote stations.

If the destruction of the transmit state variables is not desired, the value of time T3 may be set to infinity.
Note, if the receive variable lifetime parameter, T2 is set to infinity at remote stations to which ACn com-
mands are sent, then the T3 parameter must be set to infinity at the local station.
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8.7 Precise description of Type 3 procedures

If discrepancies appear to exist with the text found in the balance of clause 8, this subclause (8.7) shall be
viewed as being the definitive description.

8.7.1 Type 3 receiver component
8.7.1.1 Type 3 receiver component overview

The Type 3 receiver component is responsible for receiving ACn commands from remote stations and return-
ing the appropriate ACn response. There is one Type 3 receiver component for each unique combination of
remfote address (SA and SSAFP), and MAUT priority associated with recerved Type 3 command PDUY, and
this|component has only one state. All state information is contained in state variables. (This mode} is|more
suithble than a multi-state model, because the Type 3 operations are transaction oriented; that jsy¢ach|com-
marjd-response pair is essentially independent.) All operations at the responding LLC necessary for th¢ han-

receiver component uses its own V(RI) state variable and V(RB) state variable when checking|for a
duplicate command PDU and when checking the status of a previous reception. Fuither, there is one rdceive
ime timer for each receiver component.

8.7{1.2 Type 3 receiver component state descriptions

—

Ready: This is the only state. LLC is capable of receivingand acknowledging Type 3 PDUs.
8.7{1.3 Type 3 receiver component function descriptions

Thel following function return values are used both for qualifying events and for supplying values uded in
actipns.

1 RECEIVE STATUS(): Returns an indication of the success or failure of the processing of the {nfor-
mation field of the received command PDU. (It is assumed, however, that the LLC header wag suc-
cessfully received any time an MA-UNITDATA indication primitive is passed to LLC.)
The possible returned value§ are:

— OK: Information field successfully processed.

— UN: Resources temporarily unavailable for information field.

— RS%Reception of information is unimplemented or inactivated.

—<~UE: Hardware failure prevents information transfer to user.

Z— IT:Temporary implementation dependent error.

— IP: Permanent implementation dependent error.

2)  ACCESS(): Returns an indication of whether or not an LSDU associated with the DSAP specified
in the received command PDU is available for inclusion in a response PDU. The possible returned
values are:

— OK: The LSDU exists and it can be accessed quickly enough to include it in the response PDU.

— UN: Resources temporarily unavailable to access the LSDU.
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— RS: The return of an LSDU is unimplemented or inactivated.

— NE: Response LSDU was never submitted by user (since powerup).
— UE: Hardware failure prevents information transfer from user.

— IT: Temporary implementation dependent error.

— IP: Permanent implementation dependent error.

4 Type 3 receiver component event descriptions

1)

2)

3)

In the
nized

1)

2)

3)

REPLY_UPDATE_REQUEST: The network layer has passed a DL_REPLY_UPDATE-éq
primitive to LLC.

RECEIVE_ACn_CMD(SQC, P, INFO): The medium access control sublayer has passed to I
an MA-UNITDATA indication primitive containing an ACO or AC1 command PDU; where the ¢
mand sequence bit SQC (bit eight of the code-point) is “0”" for an ACO command.or*“1” for an 4
command. The following parameter values exist for this event:

— SQC=V(RI): Either the command sequence bit is equal to the V(RI) state variable for
receiver component, or that state variable does not exist.

—  SQC<>V(RI): There exists a V(RI) state variable for this receiver component and the ¢
mand sequence bit is not equal to that state variable.

— P=0: The P bit in the command is a “0”.

— P=1: The P bit in the command is a “1”.

— INFO=NULL: The information field\in the command is null (of zero length).
— INFO<>NULL: The information field in the command is not null.

RCV_LIFE_TIMER_EXPIRED: The receive variable lifetime timer for this receiver compof
has expired.

state transition table,ssome of the events are qualified by the following conditions. The event is red
only when the condition is true.

RECEIVE:SSTATUS()=OK: The information field in the received command PDU was successf
received~and can be passed to the network layer.

RECEIVE_STATUS()<>OK: The information field in the received command PDU was not §
cessfully received or cannot be passed to the network layer.

LOCAL AND METROPOLITAN AREA NETWORKS—
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ACCESS()=0K: A response LSDU associated with the LSAP does exist and it can be acces

4)

8.71

1y
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quickly enough to include it in the response PDU.
ACCESS()<>OK: Either a response LSDU associated with the LSAP does not exist or the LS
does exist but it cannot be accessed quickly enough to include it in the response PDU.

.5 Type 3 receiver component action descriptions

DU

SAVE:=GIVEN_LSDU: The LSDU given in the associated DL-REPLY-UPDATE request primitive
is held in readiness for transmission by being placed in the abstract location, SAVE. The SAVE loca-
tion used is specifically associated with the LSAP given in the primitive and the new LSDU replaces

any previously held for that LSAP.
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Current

state Event Action(s) Next state
READY REPLY_UPDATE_REQUEST SAVE:=GIVEN_LSDU READY
REPLY_UPDATE_STATUS_
INDICATION
RECEIVE_ACn_CMD(SQC=V(RD), SEND_ACn_RSP(SQR=1-SQC, F=0, READY
P=0, INFO<>NULL) C=0K, R=NR, LSDU=NULL)
and RECEIVE_STATUS()=0K DATA_ACK_INDICATION
V(RI):=1-SQC
V(RB):=OK
START_RCV_LIFE_TIMER
RECEIVE_ACn_CMD(SQC=V(RI), SEND_ACn_RSP(SQR=1-SQC, F=0, READY
P=0, INFO=NULL) C=0K, R=NR, LSDU=NULL)
and RECEIVE_STATUS()=0K V(RI):=1-SQC
V(RB:=OK
START_RCV_LIFE_TIMER
RECEIVE_ACn_CMD(SQC=V(RD), SEND_ACn_RSP(SQR=1SQC, F=0, READY
P=0) C=RECEIVE_STATUS(), R=NR,
and RECEIVE_STATUS()<>0K LSDU=NULL)
V(RI):=1-SQC
V(RB):=RECEIVE_STATUS()
START_RCV_LIFE_TIMER
RECEIVE_ACn_CMD(SQC=V(RI]), SEND>ACn_RSP(SQR=1-SQC, F=1, READY|
P=1) C=0K, R=0OK, LSDU=SAVE)
and RECEIVE_STATUS()=0K REPLY _INDICATION(LSDU=INFO0)
and ACCESS()=0K V(RI):=1-SQC
V(RB):=0K
START_RCV_LIFE_TIMER
RECEIVE_ACn_CMD(SQC=V(RI), SEND_ACn_RSP(SQR=1-SQC, F=1, READY]
P=1) C=RECEIVE STATUS(), R=0OK,
and RECEIVE_STATUS()<>0K LSDU=SAVE)
and ACCESS()=OK REPLY_INDICATION(LSDU=NULL)
V(RID):=1-SQC
V(RB):==RECEIVE_STATUS()
START_RCV_LIFE_TIMER
RECEIVE_ACn_CMD(SQC=V(RD), SEND_ACn_RSP(SQR=1-SQC, F=1, READY
P=1, INFO<>NULL) C=0K, R=ACCESS(),
and RECEIVE_STATUS()=0OK LSDU=NULL)
and ACCESS()<>0K DATA_ACK_INDICATION
V(RI):=1-SQC
V(RB):=OK
START RCEV_EIFE_TIMER
RECEIVE_ACn_CMD(SQC=V(RD), SEND_ACn_RSP(SQR=1-SQC, F=1, READY
P=1, INFO=NULL) C=0K, R=ACCESS(),
and RECEIVE_STATUS()=OK LSDU=NULL)
and ACCESS()<>0K V(RI):=1-SQC
V(RB):=OK
START_RCV_LIFE_TIMER
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Table 5—Type 3 receiver component state transition table (Continued)

Current

state Event Action(s) Next state
READY RECEIVE_ACn_CMD(SQC=V(RI), SEND_ACn_RSP(SQR=1-SQC, F=1, READY
(Con’d.) P=1) C=RECEIVE_STATUS(),
and RECEIVE_STATUS()<>OK R=ACCESS(), LSDU=NULL)
and ACCESS()<>0K V(RI):=1-SQC
V(RB):=RECEIVE_STATUS()
START_RCV_LIFE_TIMER
RECEIVE_ACn_CMD(SQC<>V(RI), SEND_ACn_RSP(SQR=1-SQC, F=0, READY
P=0) C=V(RB), R=NR, LSDU=NULL)
RECEIVE_ACn_CMD(SQC<>V(RI), SEND_ACn_RSP(SQR=1-SQC, F=1, READY
P=1 C=V(RB), R=0OK, LSDU=SAVE)
and ACCESS()=0OK REPLY_INDICATION(LSDU=NULL)
RECEIVE_ACn_CMD(SQC<>V(RI), SEND_ACn_RSP(SQR=1-SQC.F=}, READY
P=1) C=V(RB), R=ACCESS(),
and ACCESS()<>0OK LSDU=NULL)
RCV_LIFE_TIMER_EXPIRED DESTROY_V(RI]) READY

2) | SEND_ACn_RSP(SQR, F, C, R, LSDU): Pass an-MA-UNITDATA request primitive to [the

medium access control sublayer containing an ACO er AC1 response PDU. The following paramgter
values exist for this action.

SQR=1-SQC: The response sequence bit (bit eight of the code-point) is set to the complemjent
of the sequence bit from the receivedweommand.

F=0: The F bit of the response.isset to “0”.

F=1: The F bit of the response is set to “1”.

C=0K: The CCCC portion of the status subfield (see figure 19) is set to the “OK” code (shc-

cessful reception).

C=RECEIVE_STATUS(): The CCCC portion of the status subfield is set to the value returped

by they RECEIVE_STATUS function.

€=V(RB): The CCCC portion of the status subfield is set equal to the V(RB) state variaple

associated with the source address and priority of the received command PDU.

124

R=NR: The RRRR portion of the status subfield is set to the “NR” code (response data not

requested).

R=OK: The RRRR portion of the status subfield is set to the “OK” code (response data

included).

R=ACCESS(): The RRRR portion of the status subfield is set to the value returned from the

ACCESS function.

LSDU=NULL: The LSDU subfield of the response is null (of zero length).
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— LSDU=SAVE: The LSDU subfield of the response contains the LSDU held in readiness in the
SAVE location for this LSAP.

3) DATA_ACK_INDICATION: Pass to the network layer a DL-DATA-ACK indication primitive con-
taining a LSDU equal to the information field from the associated received command PDU.

4) REPLY_INDICATION(LSDU): Pass to the network layer a DL-REPLY indication primitive. The
following parameter values exist for this action:

— LSDU=INFO: The network layer is passed an LSDU equal to the information field from the
associated received command PDU. (This field may be null.)

— LSDU=NULL: The network layer is passed a null LSDU.

5)) REPLY_UPDATE_STATUS_INDICATION: Pass to the network layer a DL-REPLX-UPDATE-
STATUS indication primitive.
6)] START_RCV_LIFE_TIMER: Start the receive variable lifetime timer for thiS |receiver compo-
nent. (If the timer is already running, reset and restart it.).
7| V(RI):=1-SQC: The V(RI) state variable for this receiver component is set.to‘the complement off the
sequence bit (bit eight of the code-point) in the received command PDU,,
8)] V(RB):=OK: The V(RB) state variable for this receiver component\is.set to the “OK” code (suc-
cessful reception).
9)] V(RB):=RECEIVE_STATUS(): The V(RB) state variable for this receiver component is set t¢ the
value returned by the RECEIVE_STATUS function.
1) DESTROY_V(RI): Destroy (declare not to exist) the-M(RI) and V(RB) state variables for|this
receiver component.

8.7.2 Type 3 sender component
8.7.2.1 Type 3 sender component overview

The [lype 3 sender component is responsible for sending ACn command PDUs to a remote LLC. The sepder
component also receives response PDUs(and resends the command PDUs if no response is received.|The
Typd 3 protocol allows one outstanding (not yet acknowledged) command PDU for each combination of
SSAP, DA portion of the remote address, and MAC priority. In order to model that restriction, a separate
Typq 3 sender component exists.for each of these cases. Each sender component uses its own V(SI) jtate
varigble when selecting the ¢ode-point for a new transmission and when checking for a valid response cpde-
poin}.

EacH sender compornent has three states. In the IDLE state, it is capable of processing a request primjtive
from| the networkAayer to send a new command PDU. In the WAIT_A and WAIT_R states, the sender qom-
ponent is only capable of receiving a response from the remote LLC, or of timing out and performipg a
retrahsmigsion. The WAIT_A state is used when the expected response is a data-less acknowledgment,{and
the WAIT R state is used when the expected response is a data-bearing reply.

It is assumed that implicit context information passed across the interface between LLC and the MAC sub-
layer allows LLC to relate an MA-UNITDATA-STATUS indication primitive to the appropriate previous
MA-UNITDATA request primitive. Only an MA-UNITDATA-STATUS indication primitive associated with
the most recent MA-UNITDATA request primitive issued by a given sender component is acted upon. Any
others received from the MAC are ignored.

8.7.2.2 Type 3 sender component state descriptions

1) IDLE: In this state, LLC is capable of executing a request from the network layer to send a Type 3
command PDU.
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2)

3)

S—

WAIT_A: In this state, LLC is waiting for an acknowledgment of a previously sent Type 3 com-

mand PDU that was invoked by a DL-DATA-ACK request primitive.

WAIT_R: In this state, LLC is waiting for an acknowledgment of a previously sent Type 3 com-

mand PDU that was invoked by a DL-REPLY request primitive.

8.7.2.3 Type 3 sender component event descriptions

1y

2)
3)

DATA _ACK_REQUEST: The network layer has passed a DL-DATA-ACK request primitive to the

LLC.
REPLY_REQUEST: The network layer has passed a DL-REPLY request primitive to the LLC.

RECEIVE_ACn_RSP(SQR, R, LSDU): The MAC sublayer has passed to LLC an MA-UNIT-

4)

5)
6)
In thg
0gniz
7
8)

9)

ed only when the condition(is frue.

10

DATA 1dication primitive containing an ACO or ACI response PDU, where the response sequg
bit SQR (bit eight of the code-point) is “0” for an ACO response or “1” for an AC1 response(Thé
lowing parameter values exist for this event:

— SQR=V(SI): The response sequence bit is equal to the V(SI) state variables for this se
component.

— SQR<>V(SI): The response sequence bit is not equal to the V(SI) state yariable for this se
component.

— R=O0K: The RRRR portion of the status subfield (see figure 19) of the received response H
shows the “OK” status (indicating that an LSDU is included).

— R<>OK: The RRRR portion of the status subfield of the rec€ived response PDU shows a st
other than “OK” (indicating that an LSDU is not included).

— LSDU=NULL: The LSDU subfield in the response ig null (of zero length).

— LSDU<>NULL: The LSDU subfield in the responseis not null.

MA _UNITDATA_STATUS: The MAC sublayer has passed to LLC an MA-UNITDATA-STA]

nce
fol-

nder

nder

DU

htus

'US

indication primitive that confirms the status of the)ymost recent MA-UNITDATA request primitive

passed by this sender component to the MAC.

ACK_TIMER_EXPIRED: The acknowledgment timer associated with this sender compo
(i.e., the timer for a specific address pair.and priority) has expired.
TX_LIFE_TIMER_EXPIRED: The4tansmit variable lifetime for this sender component
expired.

state transmission table, some, 0fithe events are qualified by the following conditions. The event is

RETRY_COUNT<N4: The retry count value for this sender component is less than the logical
parameter N4.

RETRY_COUNT>=N4: The retry count value for this sender component is greater than or equ3
the logicablink parameter N4.

TRANSMISSION_STATUS=GOOD: The transmission_status parameter passed in the associ
MA=UNITDATA-STATUS indication primitive shows the transmission to be successful.
TRANSMISSION_STATUS=BAD: The transmlsmon status parameter passed in the associ

hent

has

rec-

ink

1to

hted

hted

MA-UNITDATA-STATUS indicati e

8.7.2.4 Type 3 sender component descriptions

1)

126

SEND_ACn_CMD(SQC, P): Pass an MA-UNITDATA request primitive containing an ACO or

AC1 command PDU to the MAC sublayer. The following parameter values exist for this action:

— SQC=V(SD: Set the command sequence bit (bit eight of the code-point) equal to the V(SI)
state variable for this sender component. If that V(SI) state variable not does exist, create it with

a value of zero; otherwise use the current value.
— P=0: The P bit of the response is set to “0”.
— P=1: The P bit of the response is set to “1”.
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2) RE-SEND_OLD_CMD: Pass an MA-UNITDATA request primitive containing the ACn command

PDU most recently sent by this sender component to the MAC sublayer.

3) START_ACK_TIMER: Start the acknowledgment timer for this sender component (i.e., the timer
for a specific address pair and priority).

4) CANCEL_ACK_TIMER: Cancel the acknowledgment timer for this sender component.

5) START_TX_LIFE_TIMER: Start the transmit variable lifetime timer for this sender component.

(If the timer is already running, reset and restart it.)

6) CANCEL_TX_LIFE_TIMER: Cancel the transmit variable lifetime timer that is responsible for
the transmit variable lifetime.
7) DATA_ACK_STATUS_INDICATION(STATUS): Pass to the network layer a DL-DATA-ACK-

STATUS indication primitive. The following parameter values exist for this action:

— STATUS=TRANSMISSION_STATUS: The status parameter passed to the network(ayer is
set according to the transmission_status parameter passed to LLC in the associated MA-UNIT-
DATA-STATUS indication pi‘imiuvu

— STATUS=UNSUCCESSFUL: The status parameter is set to indicate failure/to receiye an
acknowledgment.

— STATUS=STATUS_SUBFIELD: The status parameter is set accordipdt® the status retfrned
in the received response PDU.

8) REPLY_STATUS_INDICATION(STATUS, LSDU): Pass to the métwork layer a DL-RHEPLY-

STATUS indication primitive. The following parameter values exist-{orthis action:

— STATUS=TRANSMISSION_STATUS: The status parameter’passed to the network layer is
set according to the transmission_status parameter passed to'LLC in the associated MA-UNIT-
DATA-STATUS indication primitive.

— STATUS=UNSUCCESSFUL: The status parameter is set to indicate failure to receiye an
acknowledgment.

— STATUS=STATUS_SUBFIELD: The status.parameter is set according to the status retyrned
in the received response PDU.

— STATUS=PE: The status parameter is sé{to the PE status (protocol error).

— LSDU=NULL: The data parameter isutull.

— LSDU=GIVEN_LSDU: The data-parameter contains the LSDU given in the associated [MA-
UNITDATA indication primitive:

9 V(SI):=1-V(SI): Complement the*V(SI) state variable for this sender component.

10) RETRY_COUNT:=0: Set theretry counter for this sender component to zero.

1) RETRY_COUNT:=RETRY_COUNT+1: Increment the retry counter for this sender compongnt.

12) REPORT_STATUS(ILCEGAL_LSDU): Report to layer management that an LSDU was recgived
in violation of the<Iype 3 LLC protocol.

13) DESTROY_V(S8I): Destroy (declare not to exist) the V(SI) state variable for this sender compohent.
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Table 6—Type 3 sender component state transition table

Current . Next
state Event Action(s) state

IDLE MA_UNITDATA_STATUS IDLE
or
RECEIVE_ACn_RSP

DATA_ACK_REQUEST CANCEL_TX_LIFE_TIMER WAIT_A
SEND_ACn_CMD(SQC=V(SI), P=0)
START_ACK_TIMER

RETRY _COUNT:=RETRY COUNT+1

REPLY_REQUEST CANCEL_TX_LIFE_TIMER WAIT-R
SEND_ACn_CMD(SQC=V(S]), P=1)
START_ACK_TIMER
RETRY_COUNT:=RETRY_COUNT+1

TX_LIFE_TIMER_EXPIRED DESTROY_V(SI) (IDLE)
(See
Note)
WAIT_A RECEIVE_ACn_RSP(SQR<>V(SI), DATA_ACK_STATUS_INDICATION( IDLE
LSDU=NULL) STATUS=STATUS-SUBFIELD)

CANCEL_ACK_TIMER
RETRY_COUNT:=0
V(SI):=1-V(SI)
START_TX.LIFE_TIMER

RECEIVE_ACn_RSP(SQR<>V(SI), DATA., ACK_STATUS_INDICATION( IDLE
LSDU<>NULL) STATUS=PE)

CANCEL_ACK_TIMER

RETRY_COUNT:=0

V(SD):=1-V(SI)

REPORT_STATUS(ILLEGAL_LSDU)

START_TX_LIFE_TIMER

RECEIVE_ACn_RSP(SQR=V(ST)) WAIT_A
or

MA_UNITDATA_STATUS

and TRANSMISSION_STATUS=GOOD

MA_UNITDATANSTATUS DATA_ACK_STATUS_INDICATION( IDLE
and TRANSMISSION_STATUS=BAD STATUS=TRANSMISSION_STATUS)
CANCEL_ACK_TIMER
RETRY_COUNT:=0
START_TX_LIFE_TIMER

ACK_TIMER_EXPIRED RE-SEND_OLD_CMD WAIT_A
and RETRY_COUNT<N4 START_ACK_TIMER
RETRY_COUNT:=RETRY_COUNT+1
ACK_TIMER_EXPIRED and DATA_ACK_STATUS_INDICATION( IDLE
RETRY_COUNT>=N4 STATUS=UNSUCCESSFUL)

RETRY_COUNT:=0
START_TX_LIFE_TIMER
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Table 6—Type 3 sender component state transition table (Continued)

Current . Next
state Event Action(s) state
WAIT_R RECEIVE_ACn_RSP(SQR<>V(SI]), REPLY_STATUS_INDICATION( IDLE
R=0K) STATUS=STATUS_SUBFIELD,
LSDU=GIVEN_L.SDU)
CANCEL_ACK_TIMER
RETRY_COUNT:=0
V(SI):=1-V(SD)
START_TX_LIFE_TIMER
RECEIVE_ACn_RSP(SQR<>V(SI]), REPLY_STATUS_INDICATION( IDLE
R<>0K) STATUS=STATUS_SUBFIELD,
LSDU=NULL)
CANCEL_ACK_TIMER
RETRY_COUNT:=0
V(SI):=1-V(SI)
START_TX_LIFE_TIMER
RECEIVE_ACn_RSP(SQR=V(SI)) WAIT|R
or
MA_UNITDATA_STATUS
and TRANSMISSION_STATUS=GOOD
MA_UNITDATA_STATUS REPLY_STATUS. INDICATION( IDLE
and TRANSMISSION_STATUS=BAD STATUSSTRANSMISSION_STATUS,
LSDU=NULL)
CANCELYACK_TIMER
RETRY_COUNT:=0
START_TX_LIFE_TIMER
ACK_TIMER_EXPIRED RE-SEND_OLD_CMD WAIT]|R
and RETRY_COUNT<N4 START_ACK_TIMER
RETRY_COUNT:=RETRY_COUNT+1
ACK_TIMER_EXPIRED REPLY_STATUS_INDICATION( IDLE
and RETRY_COUNT>=N4 STATUS=UNSUCCESSFUL,
LSDU=NULL)
RETRY_COUNT:=0
START_TX_LIFE_TIMER
NOTE—When the transmit.variable lifetime timer expires (TX_LIFE_TIMER_EXPIRED), the next state is|not
required as the transmit Component does not exist.
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9. LLC RDE procedures

9.1 Overview of RDE

9.1.1

Overview of source routing and route determination

LOCAL AND METROPOLITAN AREA NETWORKS—

Source Routing Transparent (SRT) bridging connects multiple network segments into a single bridged net-
work. SRT bridging allows the source to specify the path (bridged route) that a frame will take through the
bridged network by specifying the particular segments in the routing information field of the frame. The
Route Determination Entity (RDE) uses this MAC service to discover the route and uses the discov

route|
each
framg

The §
framg

for transferring data. The SRT bridge allows four types of routing through the bridged network

red
for

frame. The classifications are Specifically Routed Frames (SRF), Spanning Tree Explorer’(S[[E)

s, Non-Source Routed (NSR) frames, and All Routes Explorer (ARE) frames.

RF takes the route specified in the routing field and only appears on those specified §egments. The §
is forwarded through the network on the spanning tree path, but is forwarded)by the rules for

TE
RT

bridges (note that a bridge that does not support source routing will not forward"STE frames). The NSR
traverses the network on the spanning tree path according to the rules for transparent bridging. [The
frame is forwarded through the bridged network such that a copy ofrthe frame is sent through dach

framg
ARE
uniqu

statign knows the specific path that was taken.

9.1.2

The LLC uses the MAC services to transfer data between\stations. Part of the MAC service includes

capal

The RDE uses this MAC service to discover the rotit¢ and uses the discovered route for transferring d
The gystem structure is shown in figure 29.

9.2 $upport.of the LLC service

9.2.1

e path. Both the STE and the ARE build the route in the frame’s rautifig field such that the receiy

RDE system structure

— -

ng

the

ility to specify the routing field that SRT MAC bridges use to route traffic through the bridged LAN.

LLC LLC
RDE RDE

MAC 4——( SRT MAC bridges }—-> MAC

Figure 29—System structure

Setrvice to the LLC

ata.

RDE functions (in conjunction with the other LLC functions) determine a path selection through the bridged
LAN. Each PDU sent from the LLC is provided with a routing field that selects the specific path the PDU
will take through the bridged network.

9.2.2

Preservation of the LLC service

The RDE does not impact the operation of the other LLC functions. When a PDU is to be sent by the LLC
entity, the RDE will supply the routing information. The RDE is not dependent on the state of the other func-

tions,

130

and the other functions are not knowledgeable of the presence of RDE.
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9.2.3 Quality of service
9.2.3.1 Service availability

RDE uses the spanning tree path as the default when a specific path is not known. The spanning tree path is
the same path that would be used if the RDE were not present.

9.2.3.2 Frame loss
RDE reduces frame loss. When the spanning tree reconfigures, the transparent bridging is interrupted while

the bridges learn the new traffic patterns. Source-routing bridges continue to forward SRFs during these
peripds:

9.23.3 Frame misordering

RDE provides a HOLD policy to prevent the RDE from sending a PDU on a faster route, while a preyious
PDU is using a slower route.

9.2.3.4 Frame duplication

The[ARE routing is only used for route discovery. PDUs are sent using either a specific route or the $pan-
ning tree.

9.2.8.5 Path latency

The|RDE requires all routes not to exceed a maximum latency, time specified by system management.
9.2.3.6 Maximum service data unit size

Maximum PDU size is decreased by a maximurh of 30 octets when source routing is utilized. The uge of
source route discovery provides the value of-niaximum PDU size. Routes may be selected for their capdcity,
and foutes will be rejected that do not meet'the minimum capacity specified by system management.
9.2.8.7 Throughput

Theluse of source routing allows fesource sharing and thus increases network utilization.

9.2.11 Internal sublayer service within the LLC

9.2.4.1 Service for'other LLC functions

The|RDE provides a service interface between the LLC operation and the MAC sublayer. For each SEND
PDU action, the RDE will provide the routing information field and generate the MA_UNITDATA request
prinfitiveto the MAC sublayer. For each MA_UNITDATA indication primitive from the MAC sublayef, the

RDE wilTl exfract the routing informafion and forward the PDU for further processing to the LLC sublayer.
(See figure 30.)

9.2.4.2 Service between RDE components

There are two components defined for the RDE—the route control component (RCC) and the route determi-
nation component (RDC). The RCC passes protocol data units (PDUs) between the LLC and the MAC,
stripping routing information from incoming PDUs and adding routing information (when available) to out-
going PDUs. The RDC maintains the routing information for a particular data link through the exchange of
route discovery PDUs with a partner RDC.
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' I Send PDU MA_UNITDATA request
Le H L RDE H L MAC
Receive PDU MA_UNITDATA indication
- -

Figure 30—RDE service interfaces

Therelare four services defined between the RDC and RCC—routing information service, route learning der-
vice, RDE PDU transfer service, and the route reset service. These services and their corresponding(service
primitives and parameters are defined in the following subclauses

9.2.4/2.1 Routing information service

The rguting information service provides the following primitives to allow for the transfer of routing inflor-
matiop between RDE components:

— | GET_ROUTE request
— | GET_ROUTE confirm

The GET_ROUTE request primitive is passed from the RCC to the RDC to request routing information for
the specified local and remote LSAP.

The GET_ROUTE confirm primitive is passed from the RDC to the RCC with the requested routing infpr-
matiofr. The detailed specifications of these service primitives are given below.

1) | GET_ROUTE request
a)  Function: This primitive is the:service request primitive for routing information.
b)  Semantics of the service'primitive: The primitive shall provide parameters as follows:

GET_ROUTE fequest (
source_address,

destination_address

)

The source_address and destination_address parameters specify the local and remote LSAPs
for which routing information is being requested.

c) When generated: RCC receives a request to send a frame.

d)  Effect on receipt: RDC returns the routing information. If the routing information is not avail-
able, the RDC returns a value of null indicating that the PDU should be sent using the spanning
tree path.

2) GET_ROUTE confirm

a)  Function: This primitive is the service confirm primitive for the route information service.
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b)  Semantics of the service primitive: The primitive shall provide parameters as follows:
GET_ROUTE confirm (
source_address,
destination_address,
routing_information
)
The source_address and destination_address parameters specify the local and remote LSAPs
for which routing information is being requested. The routing_information parameter contains
the information to create the routing_information parameter of the MA_UNITDATA _request
primitive.
c) When generated: RDC receives a request for routing information.
d) Effect on receipt: RCC adds the routing_information pacameter to | the
MA_UNITDATA _request primitive.
9.2.4.2.2 Route learning service
The[route learning service provides the following primitive to allow the\RDE components to learn| new
routes:
— RIF indication
The |RIF indication primitive is passed from the RCC to the RDC to indicate the routing information| of a
recejved MSDU. The detailed specifications of this service’primitive are given below.
1 RIF indication
a) Function: This is the service indication primitive for the route learning service.
b) Semantics of the service'primitive: The primitive shall provide parameters as follows:
RIF indication (
source_address,
destination_address,
routing_information
)
The source_address and destination_address parameters specify the local and remote L$APs
for which routing information is being requested. The routing_information parameter conftains
the information from the routing_information parameter of the received MA_UNITDATA
indication. A null value indicates NSR.
c) When generated: RCC receives a PDU with an individual address as the destination MAC
address.
d)  Effect on receipt: RDC obtains routing information provided by the received PDU.

Copyright © 1998 |EEE. All rights reserved.

133


https://iecnorm.com/api/?name=9343fc68d60de4a3104ee02516f32ce1

ISO/IEC 8802-2 : 1998 (E)

ANSI/IEEE Std 802.2, 1998 Edition LOCAL AND METROPOLITAN AREA NETWORKS—

9.2.4.2.3 RDE PDU transfer service

The RDE PDU transfer service provides the following primitives to allow for the transfer of RDE PDUs
between the RDE components:

— RDE_PDU request
— RDE_PDU indication

The RDE_PDU request primitive is passed from the RDC to the RCC to request that an RDE PDU be gener-
ated. The RDE_PDU indication primitive is passed from the RCC to the RDC to indicate that an RDE PDU

hag hann »anaiua A Tha datailad cnacificatione of thacn carviena nrimitivag ara given
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1)| RDE_PDU request
a)  Function: This is the service request primitive for the RDE PDU transfer service:

b) Semantics of the service primitive: The primitive shall provide parameters as follows:

RDE_PDU request (
source_address,
destination_address,
rde_pdu_type,
routing_information

)

The source_address and destination_address parameters specify the local and remote LSAPs
for which routing information is being indicated: The rde_pdu_type will indicate a route query
command (RQC) or a route selected (RS),PDU. The routing_information parameter contgins

the information wused to create™~"the routing_information parameter of |the
MA_UNITDATA _request primitive,

c) When generated: The RDC initiates or completes the route discovery process.
d)  Effect on receipt: The REC-will create and send the requested PDU.

2)| RDE_PDU indication

a)  Function: Thig)is the service indication primitive for the RDE PDU transfer service.

b) Semantics of the service primitive: The primitive shall provide parameters as follows:

RDE_PDU indication (
source_address,
destination_address,
rde_pdu_type,
routing_information

)

The source_address and destination_address parameters specify the local and remote LSAPs
for which routing information is being indicated. The rde_pdu_type will indicate an RQC, a

route query response (RQR), or an RS PDU. The routing_information parameter contains the
received routing information.
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¢)  When generated: The RCC receives an MA_UNITDATA indication primitive addressed to the
RDE LLC address.

d)  Effect on receipt: The RDC uses the information for its route selection.
9.2.4.2.4 Route reset service

The route reset service provides the following primitive to allow for the resetting of routing information:

— RESET_ROUTE request

The ITItive 15 passed rom the o the to request that roufing infolma-

tion pe ﬂush;d and the route selection process be initiated.
The detailed specifications of this service primitive are given below.
1)) RESET_ROUTE request
a)  Function: This is the service request primitive for the route reset service.
b)  Semantics of the service primitive: The primitive shall provide parameters as follows:

RESET_ROUTE request (
source_address,
destination_address

)

The source_address and destination_addgess parameters specify the local and remote LS|APs
for which route reset is being requested,

¢)  When generated: The RCC obsetves selected conditions/events that indicate that the route ik no
longer valid.

d)  Effect on receipt: RDC Will flush the routing information and initiate route discovery.

9.3 Principles of operation
9.3.1 Route control‘operation

The RCC provides routing information by intercepting the LLC send request and generating a GET_
ROUTE request primitive to the specific RDC. The RDC responds with a GET_ROUTE confirm primjtive
providing\the routing_information parameter to be used in the MA_UNITDATA request primitive. When a
PDU|is.received, the RCC extracts the route information, forwards the PDU for LLC processing, and ihdi-
cates the route to the appropriate RDC.

Upon receipt of an RDE_PDU primitive, the RCC will generate an RDE PDU. which is sent to the RCC of
the remote station. When an RDE PDU is received from a remote station, it is indicated to the appropriate
RDC, via an RDE_PDU indication primitive. PDUs addressed to the RDE LL.C address are not forwarded
for LLC processing.
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9.3.2 Station architecture

The RDE is a service entity within the LLC sublayer. Its function is to determine the routing information for
each required data link, and to supply this information for each PDU sent from the LLC. The RDE is
required to add this routing information to any sent PDUs and to remove any routing information from
received PDUs. Furthermore, the RDE will reestablish new routing information for a given data link when
required. (See figure 31.)

NETWORK LAYER

v 4 v v

M
A (srexc )
) (sapx ) (Lsapyy ) (Cronp iz )
< LLC SUBLAYER DL PRIMITIVE
A SOURCE ADDRESS
DESTINATION ADDRESS
G ROUTE DETERMINATION
E ENTITY (RDE) ( roe PRIMITIVES )
M MA PRIMITIVE
SOURCE ADDRESS
DESTINATION ADDRESS
E C LLC ADDRESS ) ROUTING INFORMATION
N
T

C RDE PROTOCOLS )

MAC SUBLAYER

Figure 31—Station architecture

9.3.3 Model of operation

The RBEtscomposed-of-asmgle RECmd-for cachdata ik thatsupports RPEam RBDE-TFie REC- will
process the PDUs being sent and received by the LLC and invoke the services of the appropriate RDC to
determine and apply a route for each data link. (See figure 32.)

9.3.4 PDU transmission

When an LLC SEND action is executed, the RCC will intercept the send request and determine if the PDU is
to be sent using the spanning tree or a specific route. If a specific route is needed, the RCC will invoke the
GET_ROUTE request primitive to the RDC. The RDC will respond with a GET_ROUTE confirm primitive
specifying the route. The RCC will then invoke the MA_ UNITDATA request primitive to send the PDU.
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Figure 32—Model of operation
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fy the appropriate RDC. The RDC will select the path based on criteria supplied by system manage
cted route will beused for transmission of all subsequent PDUs to that data link.
h station is required to respond to the RQC PDU with an RQR PDU. A station may also learn and u

e selected by its peer (remote station) either from the RS PDU or from the actual use of the roy
ived PDUs.

7-The protocol

RDC will request thetRCC to notify the remote station of the selected route by sending an RS PDU.

en a route is not known for a.particular data link, the RDC will initiate the route discovery procdss by
hesting the RCC to send an RQC PDU to the remote station. For each RQR PDU received, the RCC will

ment.
The

ke the
te on

9.3.7.1 LSAP value for RDE

RDE has been assigned its own LLC address, which may be used for the purpose of performing route deter-
mination. An RDE PDU uses the RDE LLC address for both source and destination. Thus RDE PDUs are
sent only from the RDE LLC address to the RDE LLC address of the remote station.

9.3.7.2 RDE PDUs

The RDE makes use of three PDUs, encoded as unnumbered information (UI) frames.
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1)

ROUTE_QUERY_COMMAND: This PDU is sent from the station originating (originating sta-
tion) the route discovery process to the remote station (target station). This PDU notifies the target
that route discovery is being performed and solicits the target to send a ROUTE_QUERY_
RESPONSE PDU. The ROUTE_QUERY_COMMAND PDU is sent on the spanning tree route
(NSR or STE).

2) ROUTE_QUERY_RESPONSE: This PDU is sent from the target to the station originating the
route discovery. The response is returned using the ARE route type. One response will be received
by the originating station for each unique path through the bridged LAN.

3) ROUTE_SELECTED: This PDU is sent from the station that originated the route discovery to the

target station using the selected path to notify the target that a route has been selected.

9.3.7.3 Sample protocol flow

Figute 33 shows a typical flow during route discovery. (1) The LLC in station A sends a data frame; sinc¢ no

route
covel

sel

ecls the route, it sends an RS PDU (6) to station B and uses that route for data frames’(7). Station B

the rgute selected by station A for all of its data frames (8) sent to station A.

has been determined, it is sent on the spanning tree and station A sends a route queny)PDU (3) to |dis-
the best route. Station B responds to the RQC (3) with an RQR (4) sent all routes) When station A

ISCS

( NETWORK ENTITY | LLC ENTITY w/RDE ) (LLCENTITY w/RDE ' | NETWORK ENTITY )
SEND DATA (1) DATA FRAME [SPANNING TREE] RECEIVE DATA
- e .
(2) GET ROUTE | 4 GET ROUTE
REQUEST i . RESPONSE
(3) ROUTE QUERY.COMMAND

[SPANNING TREE]

(4) ROUTE\.QUERY RESPONSE

[ALL ROUTES EXPLORER]
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SEND DATA (5) DATA FRAME [SPECIFIC ROUTE] RECEIVE DATA
> - !
GET ROUTE 1 GET ROUTE ’
REQUEST /' RESPONSE RIF INDICATION
(6) ROUTE SELECTED
[SPECIFIC ROUTE]
SEND DATA (7) DATA FRAME [SPECIFIC ROUTE] RECEIVE DATA
s -
GET ROUTE . . GETROUTE ‘;
REQUEST .. | RESPONSE & IF INDICATION
RECEIVE DATA (8) DATA FRAME [SPECIFIC ROUTE] SEND DATA
- - -
| RIF INDICATION GETROUTE : | GET ROUTE

RESPONSE o REQUEST

Figure 33—Sample data flow
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9.4 Encoding of RDE PDUs

The PDUs used for route discovery shall be LLC Type 1 UI data frames (DSAP=RDE LLC address, I/G=0,
SSAP=RDE LLC address, C/R=0, CONTROL=11000000) with the information field encoded as shown in
figure 34 and described below.

RDE_Ver PType 1Target MACI ORIG_MAC } Target_SAP| ORIG_SAP | Options
Number
of 1 1 6 6 1 1 n
Octets
Figure 34—RDE PDU information field format

RDE_Ver indicates the version of the RDE protocol. For this version, the value of RDE_Vef shall|be 1

(endoded as 10 000 000) for aii RDE PDU types sent. Accommodations for subsequent RDE protoco| ver-
sions is a subject for further study.

PType indicates the RDE PDU type. PType shall have the following encoding:

Value PDU type
10000000 Route query command (RQC)
01000000 Route query, response (RQR)
11000000 Route.selected command (RSC)

Isb 1 I msb

Recpption of an RDE PDU with any other PIype value shall be ignored.
Target_MAC is the MAC address of the-target station (Isb of the first byte is the MAC I/G bit).

ORJG_MAC is the MAC addréssjassociated with the station that originated the request (Isb of the firs{byte
is the MAC I/G bit). The PDU shall be ignored if the MAC I/G bit is not 0.

Target_SAP is thc LIzCaddress of the target SAP. The LSB is the I/G bit.
ORJG_SAP is the'LLC address associated with the RDC that originated the request. The LSB is the I/( bit.

Options is‘teserved for option fields, and employs the Tag-Length-Value encoding as pictured below.

Fag tength Vatue
Number
of 2 2 n
octets

NOTE—Any PDU addressed to the RDE LLC address shall be discarded if
1) Itis nota Ul PDU.
2) The ORIG_MAC is not an individual address.
3) The PType is not recognized.
Furthermore, any PDU addressed to the RDE LLC address may be discarded if the SSAP is not the RDE LLC address.
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9.4.1 Route query command (RQC)

The RQC is sent as either an NSR PDU or an STE PDU. The choice of NSR or STE depends upon the
STR_INDICATOR setting (see 9.6.1.1). The use of an SRF to verify the routing path is allowed but not
specified by this International Standard. The values for the RDE PDU information fields are specified in later
subclauses.

9.4.2 Route query response (RQR)

The RQR is usually sent as ARE PDU. The ARE response will be used for an RQC sent NSR or STE PDU.
The values for the RDE fields are specified in the following subclauses.

Whep an RQC PDU is received, an RQR PDU is generated by swapping the destination_address|and
sour¢e_ address of the MAC header (MA_UNITDATA request primitive), the content of the informdtion
field|is modified as follows:

1)] The RDE_Ver field is setto 1.
2)) The PTYPE field is set to RQR.
3)) The OPTIONS field returned reflects only the options supported by the local RDE.

9.4.3 Route selected command (RSC)

The RSC is sent as an SRF PDU. The values for the RDE fields are spécified in the following subclausep.

9.5 [Encoding of the routing information field (RIF)

The [RIF varies in length up to 30 octets. When source routing is not used, the RIF is said to be NULL{and
contpins no information. The I/G bit of the MAC source¢’address is defined as the routing information indica-
tor (RII). When the RIF is null, this bit is set to 0. When the RIF is not null, the RII is set to I. For fufther
deta]ls on the format and encoding of the RIE, s¢e ISO/IEC 10038 : 1993, annex C.

9.6 RDE route control process

9.6.1 Route control operatingparameters
9.6.1.1 STR_INDICATOR

STR[ INDICATOR tis.a station policy parameter that defines how the spanning tree shall be ysed.
STR| INDICATOR shall assume a value of either NSR or STE. When STR_INDICATOR is set to the value
NSR, the route indicated by STR shall be interpreted as RIF is null. When STR_INDICATOR is set t¢ the
valug STEj-the route indicated by STR shall have the following parameters (RTYPE=STE, D=0,
LF=|l 1111, LTH=2).

9.6.1.2 AGING_ENABLED(LOCAL_LSAP)

The AGING_ENABLED parameter is a flag that, for each local LSAP, indicates whether an aging function
is enabled (true) or disabled (false).

9.6.2 Route determination parameters

The route determination parameters are used by the RDC. There is a set of route determination parameters
for each individual LLC address (LOCAL_LSAP) supported by the LLC and the parameter will be desig-
nated by the LOCAL_LSAP value.
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9.6.2.1 RDE_ENABLED(LOCAL _LSAP)

An RDE policy flag that, when set true, allows route determination operation for the specific SAP.

9.6.2.2 REPLACE(LOCAL_LSAP)

An RDE policy flag that, when set true, enables the RDC to continually update the route to the one being

used by its peer (if the route meets the route criteria). When false, it disables the automatic updating of the
route while an acceptable route is selected.

9.6.2.3 HOLD(LOCAL_LSAP)

An RDE policy flag that, when set true, requires that a new route not be used (delayed) until all PDUSs jusing
the pld route have had time to exit the system. This flag is used by the RDCs.

9.6/2.4 MAX_RD(LOCAL_LSAP)

An [RDE parameter that limits the number of route descriptors that riay be contained’in a valid route and
thug limits the number of bridges that may be used. This parameter is used by thé RDC.

9.6/2.5 MIN_PDU_SIZE(LOCAL_LSAP)

An RDE parameter that establishes the lower limit on the number of dctets that must be supported by a|valid
roufe. This parameter is used by the RDC.

9.6(2.6 MAX_RESP_TIME(LOCAL_LSAP)

An RDE parameter that establishes the maximum round-trip response time for the route query process| This
parameter is used by the RDC.

9.6/2.7 RESET_ON_TEST(LOCAL_LSAP)

An [RDE parameter that, when enabledyvindicates that a SEND_TEST_C event causes a RESET_ RQUTE
requiest primitive action for the specified SAP.

9.6(3 Precise description of route control procedures
9.6/3.1 Precise specification

The operation of)RDE is logically divided into two components. Each component characterizes a set of pro-
tocgl operatigng performed by an RDE and is defined using a protocol state machine description. These| state

maghines.do*not specify particular implementation techniques; rather, they are intended to describe the
“exfermal’characteristics of an LLC entity as perceived by an LLC entity in a remote station.

The route determination operation is described using the following components:

1)  Route Control Component (RCC): The RCC performs two basic functions. The first function is to
supply routing information for the MA_UNITDATA request primitive generated by the LLC opera-
tion. For this function, it is a service user of the RDC. The second function is to provide the frame
based protocol used for route discovery. For this function, it is the service provider to the RDC. One
RCC shall exist per LLC.

2)  RDE Route Determination Component (RDC): The RDC is responsible for processing the events
that affect the route of a specific data link. One RDC shall exist for each data link supported by the
LLC.
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9.6.3.2 RCC overview

S—

The RCC provides routing for PDUs sent from the LLC entity and derives routing information from PDUs
addressed to the LLC entity. PDUs are classified into the following three groups:

1)
2)
3)

Those PDUs addressed to or sent from the NULL LLC address
Those PDUs addressed to or sent from the RDE LLC address
All others

The RCC handles each of these groups differently.

ip]
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from the null SAP shall use the same path used by the command.
All PDUs from/to the RDE LLC address originate/terminate in the RCC. The RCC is pesponsible

dles all PDUs addressed to the RDE LLC address. When requested by an RDC, the"RCC shall §
erate the RQC PDU and RS PDU addressed to the RDE SAP of the designatedremote station. W
the RCC receives an RQR PDU or an RS PDU, it indicates its reception te the appropriate R
When the RCC receives an RQC, it not only indicates the reception te‘the appropriate RDC, b
also responds with an RQR PDU to the requesting station.

or a group MAC address shall use the spanning tree path; otherwise, the RCC requests the r
from the appropriate RDC. When a PDU is received, the, RCC indicates the received route to
appropriate RDC.

Each RDC is designated by both the local LLC address it serves and remote LSAP address to w
it provides the route. The local LLC parametér shall be indicated by LOCAL_LSAP. The re
LSAP address shall be designated by the comibination of the remote MAC address (RMAC) and
remote LLC address (RSAP). A. particular RDC is therefore designated by specify
source_address and destination_address.

.3 Route control event/action-specifications
) the station is operational, the¢ RCC is enabled. There is only one state (operational) for the RCC
ansitions indicate the.action to be taken when the event occurs. The state transitions are specifie

e actions, send action$, and reset actions. The receive actions are shown in table 7, the send actiong
n in table 8, and thereset actions are shown in table 9.

tate fnachine for the receive actions is shown in table 7.
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CTL=TEST-C: The control field specifies a TEST command PDU.

CTL=XID-C: The control field specifies an XID command PDU.

CTL<>(ULXID,TEST): The control field is neither UI, nor XID, nor TEST.
DSAP=NULL: The DSAP address field of the received PDU = ‘00000000’.

DSAP=RDE: The DSAP address field of the received PDU = ‘01100101°.

DSAP=YYY: The DSAP address field is not the null address and is not the RDE address.
MA_UNITDATA_INDICATION: The MAC indicates that an LLC PDU has been received.
PTYPE=RQC: The RDE PDU is an RQC.
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Table 7—Route control receive actions

Event

Action

MA_UNIDATA_INDICATION & DSAP=NULL & RIF=NULL

RECEIVE_XXX_PDU
SAVE_ROUTE(SA,SSAP)=NULL

MA_UNITDATA_INDICATION & DSAP=NULL & RIF
<>NULL

RECEIVE_XXX_PDU
SAVE_ROUTE(SA,SSAP)=REVERSE

MA_UNITDATA_INDICATION & DSAP=YYY & DA_I/G=0
& RIF=NULL

RECEIVE_XXX_PDU

MA_UNITDATA_INDICATION & DSAP=YYY & DA_I/G=0
& RIF<>NULL & RTYPE=SRF

RECEIVE_XXX_PDU
RIF_INDICATION

MA_UNIDATA_INDICATION & DSAP=YYY & DA_I/G=0
& RIF<>NULL & RTYPEE<>SRF

RECEIVE_XXX_PDU

MA_UNITDATA_INDICATION & DSAP=YYY & DA_I/G=1

RECEIVE_XXXOPDU

MA_UNITDATA_INDICATION & DSAP=RDE & PTYPE=RS

RDE_PDU(INDICATION

MA_UNITDATA_INDICATION & DSAP=RDE
& PTYPE=RQC & RIF=NULL

SEND_RQR; RIF=ARE
RDE.PDU_INDICATION

MA_UNITDATA_INDICATION & DSAP=RDE
& RTYPE=RQC & RIF<>NULL & RTYPE=STE

SEND_RQR; RIF=ARE
RDE_PDU_INDICATION

MA_UNITDATA_INDICATION & DSAP=RDE
& PTYPE=RQC & RIF<>NULL & RTYPE=ARE

SEND_RQR; RIF=REVERSE
RDE_PDU_INDICATION

MA_UNITDATA_INDICATION & DSAP=RDE
& PTYPE=RQC & RIF<>NULL & RYPE=SRE

SEND_RQR; RIF=REVERSE
RDE_PDU_INDICATION

MA_UNITDATA_INDICATION & DSAP=RDE
& PTYPE=RQR

RDE_PDU_INDICATION

MA_UNITDATA_INDICATION, & DSAP=RDE
& (SA_I/G=1 or CTL<>(ULXID,TEST)

INC_RDE_PROT_ERROR

MA_UNITDATA_INDICATION & DSAP=RDE
& CTL=XID-C & RIF=NULL

SEND_XID_R; RIF=NULL

MA_UNITDATA=INDICATION & DSAP=RDE
& CTL=XID-C&RIF<>NULL

SEND_XID_R; RIF=REVERSE

MA_UNITDATA_INDICATION & DSAP=RDE
& CTL=TEST-C & RIF=NULL

SEND_TEST_R; RIF=NULL

MA-UNITDATA_INDICATION & DSAP=RDE
& CTL=TEST-C & RIF<>NULL

SEND_TEST_R; RIF=REVERSE

9)

10)
i)
12)
13)
14)
15)
16)
17)

PTYPE=RQR: The RDE PDU is an RQR.
PTYPE=RS: The RDE PDU is an RSC.

RIF=NULL: The PDU was sent without a routing_information parameter.
RIF<>NULL: The PDU was sent with a routing_information parameter.

RTYPE<>SRF: The RTYPE of the received RIF is not SRF.

RTYPE=ARE: The RTYPE of the received RIF is ARE.
RTYPE=SRF: The RTYPE of the received RIF is SRF.
RTYPE=STE: The RTYPE of the received RIF is STE.

SA_I/G=1: The MAC source address is a group address as specified by the I/G bit being set to 1.
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9.6.3.4.2 Route control RECEIVE action specifications

1)
2)

3)

4)

INC_RDE_PROT_ERROR: If implemented, this shall increment the invalid RDE PDU counter.
RDE_PDU_INDICATION: The RCC shall indicate the reception of the RDE PDU to the RDC
designated by the source_address and destination_address parameters. If the TARGET_SAP is the
global address, then the indication will be made to all RDCs designated by RMAC/RSAP. If
TARGET_SAP is a group address, then the indication shall be made to all members of the group
designated by RMAC/RSAP.

RECEIVE_XXX_ PDU: The PDU shall be processed by the LL.C procedures specified in this Inter-
national Standard.

RIF=ARE: The RCC shall send the RDE PDU on all paths as follows. The RIF shall contain the

5)
6)

7

8)

9)

10

1]

9.6.
The
9.6.

1)

2)

8.5 Route control SEND ‘event/action specifications
btate machine for th€ send actions is shown in table 8.

8.5.1 Route control SEND event specifications

parameters of RTYPE=ARE, LTH=2, D=0, LF=111111. (The LF field may be set to a valueo [rep-
resent the maximum capability of the station.)
RIF=REVERSE: The RCC shall send the RDE PDU on the reverse path as follows. The RIF ghall
be the RIF from the received PDU with RTYPE=SRF and the Direction (D) bit inverted:
RIF_INDICATION: The RCC shall indicate the received RIF to the appropriate.RDC. The RDC is
designated by the source_address and the destination_address parameters.
SAVE_ROUTE(SA,SSAP)=NULL: The RCC shall store the received RIF réferenced to the LFAP
address specified by the SA:SSAP of the received PDU for use with thé response PDU. The sgaved
ROUTE is null, indicating NSR.
SAVE_ROUTE(SA,SSAP)=REVERSE: The RCC shall store thesréceived RIF referenced td the
LSAP address specified by the SA:SSAP of the received PDU, for-use with the response PDU. |The
saved ROUTE shall be the received RIF with the RTYPE(set to SRF and the direction (D) bit
inverted.
SEND_RQ_R: The RCC shall create an RDE Ul PDU with the following parameters. DA=SA of
received PDU, PROTOCOL_ID=0, RDE_Ver=[30PTYPE=RQR, ORIG_MAC=0RIG_MAC( of
received PDU, ORIG_SAP=ORIG_SAP of received PDU, TARGET_MAC=MAC address of|this
station, TARGET_SAP=TARGET_SAP of sécé¢ived PDU, and an OPTIONS field reflecting pnly
those options supported by the local RDE,
SEND_TEST_R: The RCC shall creater a TEST response PDU, using the SSAP address of| the
TEST command PDU as the DSAP-address of the response PDU, and using the RDE LLC addrgss.
SEND_XID_R: The RCC shallidréate an XID response PDU, using the SSAP address of the com-
mand PDU as the DSAP addrebs of the response PDU, and using the RDE LLC address.

DA_1/6=0: The MAC destination address is an individual address as specified by the I/G bit bging
0

DA_1/G=1: The MAC destination address is a group address as specified by the I/G bit being 1

3)

4)
5)
6)
7

8)
9)

144

GET_ROUTE_CONFIRM: The RDC has responded to the GET_ROUTE_REQUEST primitive
and returned a route.

PTYPE=RQC: The RDE_PDU_REQUEST primitive is for an RQC PDU.

PTYPE=RS: The RDE_PDU_REQUEST primitive is for an RS PDU.

RDE_PDU_REQUEST: The RDC has requested that an RDE_PDU be sent to its peer.
ROUTE<>NULL: The GET_ROUTE_CONFIRM primitive has provided a ROUTE that is not null
(i.e., SRF).

ROUTE=NULL: The GET_ROUTE_CONFIRM primitive has provided a ROUTE that is null.

SEND_NULL_XXX_C: The LLC entity is sending a command PDU from the null SAP
(SSAP=00000000).
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Table 8—Route control SEND actions

Event

Action

SEND_NULL_XXX_C & STR_INDICATOR=NSR

MA_UNITDATA_REQUEST; RIF=NULL
INC_ST_PDU_COUNT

SEND_NULL_XXX_C & STR_INDICATOR=STE

MA_UNITDATA_REQUEST; RIF=STE
INC_ST_PDU_COUNT

SEND_NULL_XXX_R & SAVED_ROUTE
(DA .DSAP)=<>NULL

MA_UNITDATA_REQUEST; RIF=NULL

SEND_NULL_XXX_R & SAVED_ROUTE
(DA,DSAP_<>NULL

MA_UNITDATA_REQUEST; RIF= SAVED_
ROUTE(DA,DSAP) INC_SRF_PDU_COUNT

n

SEND_YYY_PDU & DA_I/G=1 & STR_
INDICATOR=NSR

MA_UNITDATA_REQUEST; RIF=NULL

SEND_YYY_PDU & DA_I/G=1 & STR_
INDICATOR=STE

MA_UNITDATA_REQUEST; RIF=STE

SEND_YYY_PDU & DA_I/G=0

GET_ROUTE. REQUEST

GET_ROUTE_CONFIRM & ROUTE=NULL
& STR_INDICATOR=NSR

MA_UNITDATA_REQUEST; RIF=NULL
INC4ST_PDU_COUNT

[{e)

GET_ROUTE_CONFIRM & ROUTE=NULL
& STR_INDICATOR=STE

MA_UNITDATA_REQUEST; RIF=STE
INC_ST_PDU_COUNT

1(

GET_ROUTE_CONFIRM & ROUTE<>NULL

MA_UNITDATA_REQUEST; RIF=ROUTE
INC_SRF_PDU_COUNT

11

RDE_PDU_REQUEST & PTYPE=RQC
& STR_INDICATOR=NSR

MA_UNITDATA_REQUEST; PDU=RQC
RIF=NULL

12

RDE_PDU_REQUEST & PTYPE=RQC
& STR_INDICATOR=STE

MA_UNITDATA_REQUEST; PDU=RQC
RIF=STE

13

RDE_PDU_REQUEST & PTYPE=RS

MA_UNITDATA_REQUEST; PDU=RS
RIF=SRF

SEND NULL_XXX_R: The LLC entity is sending a response PDU from the null

(SSAP=10000000).

SAP

SEND_YYY_PDU: The LLC entity is sending any PDU from a SAP whose LLC address is n¢t the

null address (SSAP=sssssssx where sssssss is not 0000000).

QTR _INDICAT AN AICD

13)

9.6.3.5.2 Route control SEND action specifications

D

fal la all - 2 - - 1. L} 1 IS
I TR TTIINDTCATUR=INS NG TIIT S TAOTT S S PAmITmTZ et TOUtT TITATTAtoT TCUITTS UTal T DUS ST 1t on

the spanning tree route do not use source routing (RIF=NULL).
STR_INDICATOR=STE: The station’s spanning tree route indicator requires that PDUs sent on

the spanning tree route use the STE RIF.

GET_ROUTE_REQUEST: The RCC shall issue a get_route request primitive to the RDC desig-
nated by the source_address and destination_address parameters. The PDU shall be held pending the

get_route response primitives.
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2) INC_SRF_PDU_COUNT: If implemented, increment the SRF counter.

3) INC_ST_PDU_COUNT: If implemented, increment the spanning tree routed PDU counter.

4) MA_UNITDATA_REQUEST: The RCC shall generate an MA_UNITDATA request primitive to
the MAC with the indicated RIF.

5) PDU=RQC: The RCC shall generate an RDE UI PDU with the following parameters:
PROTOCOL_ID=0, RDE_Ver=l, TARGET MAC=RMAC, ORIG_MAC=MA, SSAP=
DSAP=RDE LLC address, PTYPE=RQC, ORIG_SAP=LOCAL_LSAP, TARGET_SAP=RSAP.

6) PDU=RS: The RCC shall generate an RDE UI PDU with the following parameters:
PROTOCOL_ID=0, RDE_Ver=1, TARGET_MAC=RMAC, ORIG_MAC=MA,
SSAP=DSAP=RDE LLC address, PTYPE=RQC, ORIG_SAP=LOCAL_LSAP,
TARGET_SAP=RSAP. The RIF shall be an SRF specified by the RDC.

7)| RIF=NULL: The RIF for the MA_UNITDATA request primitive is null indicating NSR,

8)| RIF=ROUTE: The RCC shall use the RIF provided by the get_route response primitive for the
MA_UNITDATA request primitive. Note that if the HOLD policy is selected, multiplé PDUs fnay
be pending for a particular RDC. All waiting PDUs with SSAP=LOCAL_LSAP;DA=RMAC, |and
DSAP=RSAP being held for the get_route_response primitive shall be sent.

9)| RIF=SAVED_ROUTE(DA,DSAP): The RCC shall use the ROUTE sat{ed for the LSAP address
specified by DA:DSAP of the PDU to be sent in the MA_UNITDATAwréquest primitive.

10) RIF=SRF: The RIF for the MA_UNITDATA request primitive shall be an SRF, specified by| the
RDC.

11) RIF=STE: The RIF for the MA_UNITDATA request primitivé shall be an STE. The RIF shall ¢on-
tain the parameters of RTYPE=STE, LTH=2, D=0, LF=k{111. (The LF field may be set to a vhlue
to represent the maximum capability of the station.)

9.6.3.6 Route control reset EVENT/ACTION specifications
The dtate machine for the reset actions is shown in\table 9.

Table 9=Route control reset actions

Event Action
1]| DL-RESET_REQUEST RESET_ROUTE_REQUEST
2| SEND_TEST_C &RESET_ON_TEST_ENABLED | RESET _ROUTE_REQUEST
9.6.3.6.1(Route control reset EVENT specifications
1) — DL-RESET_REQUEST: The network Tayer entity is requesting that the LLC reset the specified
data link connection.
2) RESET_ON_TEST_ENABLED: The RESET_ON_TEST parameter is enabled (set to true).
3) SEND_TEST_C: The LLC entity (SAP component) is sending a TEST command PDU to a remote

SAP. This function is controlled by the value of the RESET_ON_TEST parameter.

9.6.3.6.2 Route control reset ACTION specifications

1)

146

RESET_ROUTE_REQUEST: Issue the reset signal to the appropriate RDC(s).
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9.7 The route determination component (RDC)

The RDC is responsible for processing the events that affect the selection of a route for a specific data link.
One RDC shall exist for each data link supported by the LLC.

9.7.1 The route determination operating parameters

Each RDC is designated by both the local LLC address it serves and remote LSAP address to which it pro-
vides the route. The LSAP address is designated by the combination of the MAC address and the LLC
address. The local LLC parameter shall be designated by LOCAL_LSAP, which is the combination of the
station’s MAC address and the local LLC address. The remote LSAP address shall be designated by the
com a6 Re—+Fen e—vd-A At rece—HRMA e - = RSAPY)

The[RDC operation is controlled by certain RDE policies established for each local SAP. These paramieters
are

—+ REPLACE: An RDE policy flag that, when set true, enables the RCC to update- continuall} the
route to the one being used by its peer if the route meets the route criteria. Whémfalse, it disablds the
automatic updating of the route while an acceptable route is selected.
—t HOLD: An RDE policy flag that, when set true, requires that a new route not be used (delayed)until
all PDUs using the old route have had time to exit the system.

In adldition, certain parameters are established for minimum route criteria;“These parameters are

— MAX_RESP_TIME: A mandatory RDE parameter that “¢stablishes the maximum round-trip
response time for the route query process.
— MAX_RD: An optional RDE parameter that establishies the maximum number of route descriptors
that a valid route may contain.
— MIN_PDU_SIZE: An optional RDE parameter that establishes the minimum PDU size that mukt be
supported by the route.

9.7.R Precise description of route determination procedures
9.7.2.1 Precise specification

The Joperation of the RDC is logically divided into two state machines. Each state machine characterizes a
set df protocol operations performed by the RDC and is defined using a protocol state machine descripfion.
Thege state machines do ot specify particular implementation techniques; rather, they are intended to
descfibe the “external . tharacteristics of an LLC entity as perceived by an LLC entity in a remote statign.

The foute determifiation operation is described using the following state machines:

1 The-route selection state machine: This state machine is responsible for the route discovery [pro-
cess and the selection of a suitable route.
2) \FPhe route administration state machine: This state machine is responsible for providing the
selected route for service. This state machine provides the response to the GET_ROUTE request
primitive. The main purpose of this state machine is to enforce the HOLD policy.

9.7.3 Route selection state machine
9.7.3.1 Route selection state machine overview
The route selection state machine provides the route discovery for the data link. It is responsible for generat-

ing RQCs and using the RQRs to select the route that will be used by PDUs generated by the local LSAP.
The state transitions are shown in table 10.
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Table 10—Route selection state machine

State Event Action Next
RESET GET_ROUTE_REQUEST START_SELECTION:RESET_TRS; QUERY
RDE_PDU_REQUEST(RQC)
RIF_INDICATION & RIF>=CRITERIA ROUTE=REVERSE; RESET_TRS; NEW
& REPLACE_POLICY NEW_ROUTE_INDICATION
RDE_PDU_INDICATION=RS ROUTE=REVERSE; RESET_TRS; NEW
& RIF>=CRITERIA NEW_ROUTE_ INDICATION
RDE_PDU_INDICATION=RQC RESET_TRS WAIT
QUERY TRS_EXPRIES ROUTE=NULL ROUTE
SELECTION_COMPLETE ROUTE=SELECTION; RESET.TRS; | NEW

RDE_PDU_REQUEST (RS);
NEW_ROUTE_INDICATION

RIF_INIDICATION & RIF>=CRITERIA ROUTE=REVERSE; RESET_TRS; NEW
& REPLACE_POLICY NEW_ROUTE_INDICATION
RDE_PDU_INDICATION=RS & RIF>= ROUTE=REVERSE;RESET_TRS; NEW
CRITERIA & REPLACE_POLICY NEW_ROUTE_INDICATION
WAIT TRS_EXPIRES START_SELECTION; RESET_TRS; QUERY
RDE_PDU_REQUEST(RQC)
RDE_PDU_INDICATION=RS START_SELECTION; RESET_TRS; QUERY
& RIF<CRITERIA RDE_PDU_REQUEST (RQC)
RIF_INDICATION & RIF>=CRITERIA ROUTE=REVERSE; RESET_TRS; NEW
& REPLACE_POLICY NEW_ROUTE_INDICATION
RDE_PDU_INDICATION=RS ROUTE=REVERSE; RESET_TRS; NEW
& RIF>=CRITERIA NEW_ROUTE_INDICATION
NEW TRS_EXPIRES ROUTH
ROUTE RESET_ROUTE_REQUEST START SELECTION; RESET TRS; QUERY
ROUTE=NULL;

RDE_PDU_REQUEST (RQC);
NEW_ROUTE_INDICATION

RIF_INDICATION & RIF<>ROUTE ROUTE=REVERSE; RESET_TRS; NEW
& REPLACE_POLICY & RIF>=CRITERIA NEW_ROUTE_INDICATION
RDE_PDU_INDICATION=RS ROUTE=REVERSE; RESET_TRS; NEW
& RIF>=CRITERIA & REPLACE_POLICY NEW_ROUTE_INDICATION

& RIF<>ROUTE

RDE_PDU_INDICATION =RQC RESET_TRS; ROUTE=NULL WAIT

NEW_ROUTE_INDICATION

ANY FLUSH_ROUTE ROUTE=NULL,; RESET
NEW_ROUTE_INDICATION
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There are two modes of operation, and they are controlled by the REPLACE policy. The first mode is
selected when the value of the REPLACE policy flag is false. In this mode, once a route has been selected, it
remains valid until a reset command is issued to the RDC or the peer invokes the route discovery process.

The other mode is selected when the REPLACE policy value is set to true. In this mode, the state machine
learns and selects the route used by its peer (if the route meets the required criteria).

9.7.3.1.2 Procedure for route discovery

Whgn a route must be determined, the RDC will send an RQC PDU to the remote station (its peer) and
enaljle the selection function. The remote station responds to the RQC with an RQR PDU using(the’ ARE
route type. For each unique path between the stations, an RQR PDU will be received by the originating sta-
tion [with the route indicated by the RIF. The selection function selects the most appropriate résponse.
9.7.8.1.3 Procedure for route selection

1 Route reset phase: This phase is entered when the station is initialized and whenever management
flushes the route. No route has been selected (ROUTE=NULL) and\the’RDC stays in this state as
long as the data link is not in active use. This state is exited when an/event occurs that indicates the
data link is in use. This phase is represented by the reset state,

2)  Query route phase: This phase is entered when a route is néeded and is not known. Entry intq this
phase starts the route discovery process. This phase is représented by the query state.

3 Waiting route phase: This phase is entered when tho péer has started the route discovery prgcess
and this station is waiting to use the result. This phase'is represented by the wait state.

4) New route phase: This phase indicates that a n¢w route has recently been acquired and routd dis-
covery or replacement is prohibited. This pha$¢is entered when a new route has been selected. Dur-
ing this phase, further action is inhibited until the system has converged. This prevents a phdsing
problem between two stations each causing the other to restart the discovery process. This phase is
represented by the new state.

5 Source route phase: This phase(is entered once a route has been selected and sufficient timg¢ has
elapsed to allow the system te/settle, This phase is represented by the route state.

9.7.8.1.4 Procedure for route-reset

The [state machine may bejreset by management action issuing the flush command, in which case the [state
machine discards the current route, enters the reset state, and waits for an event that would require a royte to
be s¢lected. The REC\¢an issue a reset request that will cause the current route to be discarded and restaft the

rout

9.7.

discovery. process.

B.1.5 Route selection elements

2)

Timer function: Thc routc sciection tmer (1KS) is used to limit the tme RDE remains in certain
phases of the route selection process. The timer action of reset causes the timer value to be reset to
zero and the timer started. When the timer reaches the TRS value specified by management, the
timer is said to have expired and will be indicated to the state machine. The primary use of this timer
is to limit the time the RDE remains in the deciding state. The TRS expiration value represents (and
should be equal to or greater than) the maximum round-trip latency.

Selection function: The actual route selection function is not specified, thus allowing implementa-
tions to specify their own criteria for the actual selection. Many different procedures exist for the
selection function; some favor maximum advantage for the station, while others favor maximum
advantage for the bridged network.
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3)

The selection function is activated when the RQC is sent and it perforins its selection based on the
responses. The output from the function is the selected route and an indication that the route selec-
tion function has completed.

Aging function: The aging function is a mechanism used to detect and delete stale routes from the
source route cache.

9.7.3.2 Route selection STATE specifications

The route selection state diagram is shown in figure 35.

1y
2)

3)

4)

5)

6)

QUERY

Figure 35—Route selection state diagram

ANY: The action is not dependent on the current state.
NEW: A new route has been determined and the route discovery process is inhibited until the rpute
has aged to allow the system to converge.
QUERY: This RDE-has initiated the route discovery process and is waiting for the route seledtion
function to provide/a route.
RESET: The route selection is in the RESET state. In this state, the state machine is not active. [The
ROUTE is set to NULL and the timer TRS is disabled. The RDC will wait for activity that indidates
arouteg’is needed for this data link.
ROUTE: The route has been selected and will be used until there is an indication that a new route is
needed.
WAIT: The peer is in the process of route discovery and this RDC is waiting for the peer to selgct a

route.

9.7.3.3 Route selection EVENT/CONDITIONS specifications

1y
2)

3)

150

FLUSH_ROUTE: A signal from system management to discard the current route. This does not
cause RDE to discover a new route.

GET_ROUTE_REQUEST: A request from the RCC that a PDU is being sent and that routing
information for this data link is required.

RDE_PDU_INDICATION=RQC: A signal indicating that an RQC PDU was received for this data
link.
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4) RDE_PDU_INDICATION=RS: A signal indicating that an RS PDU was received for this data
link.

5) REPLACE_POLICY: The replace policy for this local LSAP is set to true.

6) RESET_ROUTE_REQUEST: A signal from RCC to discard the current route and discover
another.

7)  RIF>=CRITERIA: The RIF of the received PDU meets the criteria for an acceptable route.

8) RIF_INDICATION: An indication that an RIF for this data link was received.

9) RIF<>ROUTE: As a minimum, the RIF must be different than the current ROUTE, the LTH field
cannot be greater than MAX RDx2+2, and the RIF LF bits cannot indicate an information field less
than MIN_PDU_SIZE.

10) SELECTION_COMPLETE: A signal indicating that the route selection function has selected a

route.

1

9.7.B.4 Route selection ACTION specifications

9.7.4 Route administration state machine

9.7.4.1 Route administration state machine overview

TRS_EXPIRES: The timer TRS has expired.

NEW_ROUTE_INDICATION: An indication to the route administration state machine thdt the
ROUTE has changed, and is only required if the HOLD policy is implemented?
RDE_PDU_REQUEST(RQC): The RDC shall generate a request to the ' RCC to send an RQC
PDU to the remote RDE.
RDE_PDU_REQUEST(RS): The RDC shall generate a request to.the. RCC to send an RS PI}U to
the remote RDE.

RESET_TRS: The timer TRS shall be reset to its configured¢valite.
ROUTE=NULL: A specific path is not available and the ROUTE to be used is the spanning tree
path.
ROUTE=REVERSE: The RDC shall store the received RIF as the ROUTE as follows. The daved
ROUTE shall be the received RIF with the RTYPEset to SRF and the direction (D) bit inverted.
ROUTE=SELECTION: The route to be used for subsequent PDUs will be the route output df the
route selection function.
START_SELECTION: The RDC shall\generate a signal to the selection function that the query
command was sent and the selection fgnction shall select a route based on its responses.

The|route administration sstate machine supplies the response to the GET_ROUTE request primitivg and
thergfore provides the ROUTE to the RCC. This state machine is responsible for enforcing the HOLD pplicy
and [thus ensuring thatchanging routes will not cause frame misordering. The state transitions are shoyn in

tabl¢ 11.

9.7.4.1.1 Modes of operation

Thefear€ two effective modes of operation. During normal operation, the GET_ROUTE request prinpitive

from the RCC is serviced immediately returning the ROUTE. When the HOLD policy 1s 1n effect and the
route has been changed, all additional requests will be held until the route timer has expired.

9.7.4.1.2 Procedure for sending PDUs

The RCC will issue the GET_ROUTE request primitive to the appropriate RDC and hold the PDU pending
the GET_ROUTE confirm primitive. The RDC will process the request according to the route administration
state machine, returning the selected ROUTE. The RCC will then generate an MA_UNITDATA request
primitive to the MAC specifying the route returned by the RCC.
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Table 11—Route administration state machine

State Event Action Next
EMPTY GET_ROUTE_REQUEST GET_ROUTE_CONFIRM; IN-USE
RESET_TRR
IN-USE NEW_ROUTE_INDICATION NEW

& HOLD_POLICY

GET_ROUTE_REQUEST GET_ROUTE_CONFIRM;
REST_TRR
TRR_EXPIRES EMPTY
NEW GET_ROUTE_REQUEST HOLD
TRR_EXPIRES EMPTY
HO TRR_EXPIRES GET_ROUTE_CONFIRM; IN-USE
RESET_TRR

9.7.4

1)
2)

3)

4)

9.7.4

1)

9.7.4

.1.3 Procedure for route administration

.1.4 Route administration elements

System empty phase: In this phase no PDUs are currently; in the system.
Route in-use phase: PDU has been sent on the current route but has not had time to traverse| the
system.
New route pending phase: A new route has been selected and there is a PDU using a previous rpute
that has not had time to traverse the system:
Holding phase: A PDU is waiting to us&the new route while a PDU using a previous route is|tra-
versing the system.

Timer Function: The route response timer (TRR) is used to time PDUs in the system. When a HDU
is sent, TRR is reset to,zero and started. When it reaches its threshold, it is said to have expired. TRR
should have an expiration value equal to or greater than the maximum one-way latency. The prinpary
use of this timer s to pace the time the RDE waits after using a route before a new route may be
used. The state'machine allows for the implementation of a single timer (when TRR = TRS). TRR
shall have/an expiration value not less than one half of the TRS expiration value and not greater than
the TRS expiration value.

.2{Route administration states

The route administration state diagram is shown in figure 36.

1)

2)

152

EMPTY: This is the initial state and is entered after all sent PDUs have had time to traverse the sys-
tem (i.e., the system is empty). Any requests for a route will be serviced immediately. The route
timer will be started and transition is made to the in-use state.

HOLD: This is the state that is entered when a route is in use, a new path has been selected, the
HOLD policy is in effect, and another PDU needs to be sent. In this state, any additional route
requests will be deferred until the current PDUs have exited the system. When the route timer
expires, the outstanding route request is serviced, and transition is made to the in-use state.

Copyright © 1998 IEEE. All rights reserved.


https://iecnorm.com/api/?name=9343fc68d60de4a3104ee02516f32ce1

SPECIFIC REQUIREMENTS—PART 2: LOGICAL LINK CONTROL

ISO/IEC 8802-2 : 1998 (E)

9.7

13

9.7

\°]

4.3 Route administration EVENTS/CONDITIONS

4.4 Route administration ACTIONS

( NEW
B v
iIN-USE @

N

Figure 36—Route administration state diagram

IN-USE: This is the state that is entered when a route is being used~Any requests for a route w
serviced immediately and the route timer reset. When the route timer expires, transition w
made back to the empty state. If a new route is selected and the HOLD policy is in effect, tran
is made to the new state.

NEW: This is the state that is entered if when a route is-infuse, a new path has been selected, an
HOLD policy is in effect. When the route timer expires; transition will be made back to the €|
state. Requests for routes will not be honored and will cause transition to the hold state.

GET_ROUTE_REQUEST: The REE has issued a GET_ROUTE request primitive to|
component.

HOLD_POLICY: The HOLD:policy for the local LSAP is enabled.
NEW_ROUTE_INDICATION: A new route has been selected.
TRR_EXPIRES: The route-timer (TRR) has expired.

GET_ROUTE)CONFIRM: The RDC shall generate a GET_ROUTE confirm primitive t
RCC providing the current ROUTE. The RCC uses this response to send all held data frames.
RESETTRR: The route timer shall be restarted from zero.

ANSI/IEEE Std 802.2, 1998 Edition
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LLC sublayer managed objects

The LLC sublayer consists of several different managed objects. The definitions for these managed objects

are based on the modeling and notational concepts embodied in the structure of management information
series of standards, ISO/IEC 10165-1 : 1993 and ISO/IEC 10165-4 : 1992.

Management of the LLC sublayer is achieved via several managed objects, as shown in figure 37.

1))

2)

3)

4)

154

ILCCLPM ILCCCPM dLSAP
1
ILC ILC
Connection ILCSAP station
less
ILC ILC Lc iLe
. Connection2 Connectionless Connectionless rDESetup
Connection2 VMO Ack Ack IVMO
rDEPair
Figure 37—Logical link control containment hierarchy
WTMWMMWMWMHSt

per station, such as active connections.

ILCSAP Managed Object: Contains management attributes, actions, and notifications that exist per
LLC SAP.

ILCConnectionless Managed Object: Contains all the attributes, actions, and notifications used in

a connectionless (Type 1) LLC environment. A separate instance of this MO exists for each LSAP
within a station.

ILCConnection2 Managed Object: Contains all the attributes, actions, and notifications used in a
connection (Type 2) environment.
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5)

6)

7

8)

\O

10.l LLCStation managed object

Thig
tion

1LCptation MANAGED OBJECT CLASS
FRIVED FROM "DML": dLSAP ;
HARACTERIZED BY 1lLCStation-P ;
DNDITIONAL PACKAGES
1LCDupAddress-P

QN g

-- Name Bindings --

1LCType3-P
1LCBuffer-p

pDUsDiscarded-P

rDE-P
typelAcknowledgmentTimerTimeouts-P

FGISTERED AS {iso(l) memBer-body(2) us(840) ieee802-2(10032)

1L¢Station-NB<NAME BINDING

SUBORDINATE <OBJECT CLASS lLCStation AND SUBCLASSES ;
D BY

SUPERIORTOBJECT CLASS "DMI :1992":1LCDLE AND SUBCLASSES;

WITH ATTRIBUTE 1LCName ;

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) nameBinding(6)

ILCConnection2IVMO Managed Object: May be used to supply initial values for the attributes of
ILCConnectionZ MOs. Different instances of ILCConnection2IVMO may contain different initial
values.

ILCConnectionlessAck Managed Object: Contains all the attributes, actions, and notifications
used in an acknowledge connectionless (Type 3) environment.

ILCConnectionlessAckIVMO Managed Object: May be used to supply initial values for the
attributes of ILCConnectionlessAck MOs. Different instances of ILCConnectionlessAckIVMO may
contain different initial values.

rDESetup Managed Object: Contains all the attributes required for setup if an instance of ILCSAP
supports RDE.

rDEPair Managed Object: Exists for each i ic ided.
This managed object contains the local MAC address and local SAP and the remote MACGd{ress
and remote SAP, plus counters.

managed object is responsible for processing the events that affect the entire LEC entity. One LL{Sta-
object shall exist for each MAC service access point present on the locallafea network. The fgrmal
desdription is as follows:

PRESENT IF Duplicate station address detection is supported,
PRESENT IF Type 3 LLC is supported,

PRESENT IF Buffer Management is,supported,

PRESENT IF PDUs Discarded ceunter is supported,

PRESENT IF RDE is supported by the Station,

PRESENT IF PDUs Type\l” Acknowledgment Timer is supported ;

managedObjectclass{3) llcstation(9)};

2000

] P Jot.
Trresctacromootiors /oy

-- Packages --

lLCStation-P PACKAGE
BEHAVIOUR

1LCStation-B BEHAVIOUR

DEFINED AS
!The 1LCStation package contains the definition of all attributes and
actions that are common to the LLC station as a whole, regardless of which
LLC operations are supported.! ;;

ATTRIBUTES
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1LCName GET,
maximumLSAPsConfigured GET,
numberOfActiveLSAPs GET,
supportedServicesTypes GET,
status GET;
ACTIONS

reinitialize-AC ;
REGISTERED AS {iso(l) member-body(2) us(840) ieeeB802-2(10032) package(4)
llcstationp(33)} ;

11LCDupAddress-P PACKAGE
BEHAVIOUR
1LCDupAddress-B BEHAVIOUR
DEFINED AS
IThis is a conditional part of the LLCStationComponent object. It
exists if the LLC object supports duplicate station address detecticm
(see 6.9.2.1).! ;;

ATTRIBUTES
typelAcknowledgeTimeoutValue GET-REPLACE ,
typelMaximumRetryCount GET-REPLACE ;

REGIBFTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) packagéid)
llcdupaddress(2)} ;

1LCType3-P PACKAGE

BEHAVIOUR
| I.CType3-B BEHAVIOUR
DEFINED AS

'This is a conditional part of the LLCStationComponent Object.
It exists if the LLC object supports LLC Typé.3 service.! ;;

AT{TRIBUTES
maximumPDUN3 GET-REPLACE .}
maximumRetransmissions4 GET-REPLACE Y,
receiveVariableLifetime GET-REPLACE ,
transmitVariableLifetime GET-REPDLACE ,
type3AcknowledgeTimeoutValue  GET-REPLACE ,
type3Retransmissions GET™y

NOT[FICATIONS

1LCStationEvent-N ;
REGIBTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) package (4)
llctype3 (3)};

1L.CBuffer-P PACKAGE
BEHAVIOUR
1LCBuffer-B BEHAVIOUR
DEFINED AS
1This package provides the total amount of buffer space available for
this skation, the amount of buffer space in use and the average buffer
spacedin use by this station.! ;;

ATTRIBUTES
hvgBufferUseSize GET-REPLACE ,
bufferProblems GET ,
buf ferSize GET-REPLACE ,
maxBufferUseSize GET-REPLACE ;
NOTIFICATIONS

lLCStationEvent-N ;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) package (4)
llcbuffer(4)} ;

pDUsDiscarded-P PACKAGE
BEHAVIOUR
pDUsDiscarded-B BEHAVIOUR
DEFINED AS
!This package is present if the implementation supports the counting
of the number of invalid PDUs discarded also if implementation
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supports the counting of PDUs discarded due to the specification
of an inactive DSAP.!;;

ATTRIBUTES
inactiveLSAP GET ,
pDUsDiscarded GET ;
NOTIFICATIONS

1LCStationEvent-N ;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) package(4)
pdusdiscarded(5)} ;

rDE-P PACKAGE
BEHAVIOUR
rDE-P-B BEHAVIOUR
DEFINED AS
1If RDE is supported by this station then two attributes will be present
at the Station level.! ;;

A'TRIBUTES
sTRIndicator GET-REPLACE ,
versionNumber GET;
REG[LSTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) package)4)
rdep(6) };

typplAcknowledgmentTimerTimeouts-P PACKAGE
BEHAVIOUR
bTypelAcknowledgmentTimerTimeouts BEHAVIOUR
DEFINED AS
'This package is present if the implementatidn supports the
Acknowledgment Timer attribute.! ;;
ATTRIBUTES
typelAcknowledgmentTimerTimeouts GET-REPLACEY ;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) package(4)
typelacknowledgmenttimertimeouts (7) };

-- Attributes --

avgBufferUseSize ATTRIBUTE
WELTH ATTRIBUTE SYNTAX
LLCDefinitions.AvgBufferUseSize ;
ANTCHES FOR EQUALITY ;
FHAVIOUR
avgBufferUseSize-B BEHAVIOUR
DEFINED AS
ISpecifies theVaverage amount of buffer space (in octets) in
use at the game time by LLC for this station! ;;
REG[STERED AS {isg(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
avgbufferusesize(0) };

o =R

bufferProblems ATTRIBUTE
[TH ATTRIBUTE SYNTAX
LLCDefinitions.EventCounter ;
ATCHES FOR EQUALITY ;
EHAVIOUR
bufferProblems-B BEHAVIOUR
DEFINED AS
!This counter provides a count of PDUs discarded due to buffer
limitations! ;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
bufferproblems (1) };

=

sl

bufferSize ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.BufferSize ;
MATCHES FOR EQUALITY ;
BEHAVIOUR

Copyright © 1998 IEEE. All rights reserved. 157


https://iecnorm.com/api/?name=9343fc68d60de4a3104ee02516f32ce1

ISO/IEC 8802-2 : 1998 (E)
ANSI/IEEE Std 802.2, 1998 Edition LOCAL AND METROPOLITAN AREA NETWORKS—

bufferSize-B BEHAVIOUR
DEFINED AS !The amount of buffer space (in octets) for use by LLC! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
buffersize(2)};

inactiveLSAP ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
inactiveL.SAP-B BEHAVIOUR
DEFINED AS
IThis counts the number of PDUs discarded due to the specification of
an i1nactive DSAP! ;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
inactivelsap(3)};

1LCName ATTRIBUTE
WITH ATTRIBUTE SYNTAX 1LCDefinitions.LLCName ;
MATCHES FOR EQUALITY ;
BEHHAVIOUR
1L.CName-B BEHAVIOUR
DEFINED AS
IThis attribute is used to name the instance of the lLGStation
managed object.!;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10082) attribute(7)
llcname(4)} ;

maxBufferUseSize ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.MaxBufferUseSize ;
MATCHES FOR EQUALITY ;
BHHAVIOUR
maxBufferUseSize-B BEHAVIOUR
DEFINED AS
ISpecifies the maximum amount(ef buffer space (in octets) in use at
the same time by LLC! ;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
maxbufferusesize(5) };

maximumLSAPsConfigured ATTRIBUTE

WITH ATTRIBUTE SYNTAX
LLCDefinitions.MaximumLSAPsConfigured ;
MATCHES FOR EQUALITY\;
BHHAVIOUR
maximumLSAPsConfigured-B BEHAVIOUR

DEFINED+AS

!The ‘maximum number of LSAPs that can support at any moment in time.!;;

REGISTERED“AS’ {iso (1) member-body(2) us(840) ieee802-2(10032) attribute(7)
maximumlsapsconfigured(6)} ;

maximumPDUN3 ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions .MaximumPDUN3 ;
MATCHES FOR EQUALITY ;

BEHAVIOUR
maximumPDUN3-B BEHAVIOUR
DEFINED AS !The maximum size of a Type 3 command PDU! ;;

REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
maximumpdun3 (7) };

maximumRetransmissions4 ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.MaximumRetransmissions4

’

—
W
oo
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MATCHES FOR EQUALITY ;
BEHAVIOUR
maximumRetransmissions4-B BEHAVIOUR
DEFINED AS

!The number of retransmissions of a Type 3 PDU due to error
conditions preventing receipt of an acknowledgment.! ;;

REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)

maximumretransmissions4 (8) };

numberOfActiveLSAPs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.NumberofActiveLSAPs ;
MATCHES FOR EQUALITY ;

BEHAVEOUR
IV TOUTY

numberOfActivelLSAPs-B BEHAVIOUR
DEFINED AS
!The number of active LSAPs that the station currently supports.!;;
REGISTERED AS {iso(l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
numberofactivelsaps(9)} ;

pDUsDiscarded ATTRIBUTE
WITH ATTRIBUTE SYNTAX

LLCDefinitions.EventCounter ;

MATCHES FOR EQUALITY ;

BEHAVIOUR

pDUsDiscarded-B BEHAVIOUR

DEFINED AS
!Provides a total count of invalid PDUs that,ake discarded. A Discarded
(invalid) PDU shall be defined as one that-méets at least one of
the following conditions:
1) It is identified as such by the PHY.or:the MAC sublayer.
2) It is not an integral number of octets in length.
3) It does not contain two properly. formatted address fields, one control
field, and optionally an informatigdm field in their proper order.
4) Its length is less than 3 octéts (one-octet control field) or 4 octets
(two-octet control field).! ;;

REGISTERED AS {iso(1l) member-body (2)\4s(840) ieee802-2(10032) attribute(7)

pdusdiscarded(10) };

rec¢iveVariableLifetime ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.ReceivéVdariableLifetime ;
MATCHES FOR EQUALITY,;
BEHAVIOUR
receiveVariablelLifetime-B BEHAVIOUR
DEFINED AS
IThe amourit of time the Type 3 LLC receive state variables are
maintained! ;;
REGJISTERED AS) {iso (1) member-body(2) us(840) ieee802-2(10032) attribute(7)
receivevariablelifetime(12)};

stafus{ ATTRIBUTE
W..J.n ALITRIDUILL OIINLIAAN
LLCDefinitions.Status ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
status-B BEHAVIOUR
DEFINED AS
'This attribute allows a manager to determine what state (UP, DOWN, etc.)
the 1lLCStation entity is in.!;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
status(13)} ;

strIndicator ATTRIBUTE
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WITH ATTRIBUTE SYNTAX
LLCDefinitions.STRIndicator ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
sTRIndicator-B BEHAVIOUR
DEFINED AS
'A value that indicates if the spanning tree will be traversed by a NSR
or STE routing.!;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee8(02-2(10032) attribute(7)
strindicator (14)};

supportedServicesTypes ATTRIBUTE

WITH ATTRIBUTE SYNTAX
TCDe I T oS - SUPPOr tEUSEr VICTESTYDES
MAI'CHES FOR EQUALITY ;
BEHAVIOUR
supportedServicesTypes-B BEHAVIOUR

DEFINED AS

!The type or types of service supported (i.e., Type 1, Type 2, Type 3.)! ;

REGIBTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) attribute\(?)
supportedservicestypes(15)} ;

tranpmitVariableLifetime ATTRIBUTE
WITH ATTRIBUTE SYNTAX
[LL.CDefinitions.TransmitVariableLifetime ;
MAI'CHES FOR EQUALITY ;
BEHAVIOUR
transmitVariableLifetime-B BEHAVIOUR
DEFINED AS
IThe amount of time the Type 3 LLC transmitVstate variables are
maintained! ;;
REGIBTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
transmitvariablelifetime(16)};

typellAcknowledgeTimeoutValue ATTRIBUTE
WII'H ATTRIBUTE SYNTAX
[L.CDefinitions.AcknowledgeTimeoutValue ;
MA['CHES FOR EQUALITY ;
BEHAVIOUR
FypelAcknowledgeTimeoutValue=B BEHAVIOUR
DEFINED AS
!The timeout value of/the Ack timer, which is measured in milliseconds
(6.9.2.2 and 6.9¢2.3).!;;
REGIBTERED AS {iso(l)-member-body(2) us(840) ieee802-2(10032) attribute(7)
typelAcknowledgeTimeoutValue (17) };

typellAcknowledgmentTimerTimeouts ATTRIBUTE

WITH ATTRIBUTE- SYNTAX
LL.CDefinitions.EventCounter ;
MATCHES."FOR EQUALITY ;
BEHAVIQUR
typélAcknowledgmentTimerTimeouts-B BEHAVIOUR

DEFINED AS

!Specifies the number of times the ACK timer has expired
(see 6.9.2.2 and 6.9.2.3).! ;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
typelacknowledgmenttimertimeouts (18)};

typelMaximumRetryCount ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.MaximumRetryCount ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
typelMaximumRetryCount-B BEHAVIOUR
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DEFINED AS
!The maximum number of retries during duplicate address checking
(see 6.9.2.2 and 6.9.2.3).1!;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
typelmaximumretrycount (19) };

type3AcknowledgeTimeoutValue ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Type3AcknowledgeTimeoutValue ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type3AcknowledgeTimeoutValue-B BEHAVIOUR
DEFINED AS
tSpecifies the Time imnterval during which the LLC expects to
receive a response to an acknowledged connectionless request!;;
REGILSTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032)
attribute(7) type3acknowledgetimeoutvalue(20)};

typp3Retransmissions ATTRIBUTE
TH ATTRIBUTE SYNTAX
W[LLCDefinitions.EventCounter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type3Retransmissions-B BEHAVIOUR
DEFINED AS
!Provides a count of the number of PDUs which were_retransmitted
(at least once) by the Type 3 LLC service! ;;
REG[LSTERED AS {iso(l) member-body(2) us(840) ieee802+2 (¥0032) attribute(7)
type3retransmissions (21)};

verpionNumber ATTRIBUTE
WELTH ATTRIRUTE SYNTAX

LLCDefinitions.VersionNumber ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
versionNumber-B BEHAVIOUR
DEFINED AS

!The version of sap RDE pretocol implemented at this staion.

The value of 1 will be used to represent this current version.!;;
REG[STERED AS {iso(l) member-bedy (2) us(840) ieeeB802-2(10032) attribute(7)
versionnumber (22) };

-- Actions --

reipitialize-AC ACTION
BEHAVIOUR
reinitializesyB BEHAVIOUR
DEFINED/AS
IThis CONFIRMED action causes the entire LLC sublayer to be reset to its
initial configuration! ;;
MODE CONFIRMED ;
WITH\INFORMATION SYNTAX LLCDefinitions.ReinitializeData;
WITH REPLY SYNIAX LLCDerinitions.ReinitializeResponse;
REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) action(9)
reinitialize(0)};

-- Notifications --

1LCStationEvent-N NOTIFICATION
BEHAVIOUR
1LCStationEvent-B BEHAVIOUR
DEFINED AS
!This notification will be sent for either pdusdiscarded, buffer problems,
or Type 3 Retransmissions ! ;;
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WITH INFORMATION SYNTAX LLCDefinitions.LLCStationEvent ;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) notification(10)
llcstationevent (0) } ;

10.2 ILCSAP managed object

This managed object contains attributes associated with an LLC SAP that are independent of any particular
Type of Operation. The formal description is as follows:

1LLSAP MANAGED OBJECT CLASS

DERIVED FROM "DML":dLSAP;

CH] CPERTZED—BY—ECSAP P~
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032)
managedObjectclass(3) llcsap(l)};

-- Name Bindings --

1LCSAP-NB NAME BINDING

SUBORDINATE OBJECT CLASS 1LCSAP AND SUBCLASSES;

NAMED BY

SUPERIOR OBJECT CLASS "DMI:1992";1LCDLE AND SUBCLASSES;

WITH ATTRIBUTE 1LCSAPName;
REGIISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) nameBinding(6)
llcsapnb(1l) };

- ckages --
lLCj:P—P PACKAGE
BHHAVIOUR
1ILCSAP-B BEHAVIOUR
DEFINED AS
!The 1LCSAP package contains the . definition of all attributes and actions

associated with an LLC SAP that are independent of that LLC types of
operation are supported.!;;

ATITRIBUTES
11.,CSAPName GET,
[11.CAddress GET,
rDE GET;
REGISTERED AS {iso(l) member=body(2) us(840) ieee802-2(10032) package(4)
llcsapp(l)};
-- Attributes --

1LCSAPName ATTRIBUTE
WITH ATTRIBUTE \S¥NTAX
LLCDefinitlens . LLCSAPName;
MA'CHES FQR\EQUALITY;
BEHAVIOUR
1LCSAPName-B BEHAVIOUR
DEFINED AS !Used to name the instance of the 1LCSAP managed object!;;
REGIKTERED _AS {iso(1) member-bodv(2) 1s(840) ieecel802-2(10032) attribute(7)
1llcsapname (110) };

1LCAddress ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.LSAP;
MATCHES FOR EQUALITY;

BEHAVIOUR
11.CAddress-B BEHAVIOUR
DEFINED AS !The individual LLC address identifying this LSAP!;;

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
llcaddress(111)};
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rDE ATTRIBUTE

WITH ATTRIBUTE SYNTAX

LLCDefinitions.RDE ;
MATCHES FOR EQUALITY ;
BEHAVIOUR

rDE-B BEHAVIOUR
DEFINED AS

!A boolean value that, if set to 1, means that RDE is supported by this

SAP.!;;

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)

10.3 LLCConnectionless managed object

This

rde(11)} ;

environment. The formal description is as follows:

1LCfonnectionless MANAGED OBJECT CLASS
DERIVED FROM "DML'": 1IL.CCLPM

o) U 2L EM 7

CHARACTERIZED BY lLCConnectionless-P ;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032)
managedObjectclass (3) llcconnectionless(2)} ;

-- Name Bindings --

1LC¢

onnectionless-NB NAME BINDING

SYBORDINATE OBJECT CLASS

1LCConnectionless AND SUBCLASSES ;

clause contains those attributes, actions, and event notifications associated with an LLC corfiectiohless

NAMED BY
SYPERIOR OBJECT CLASS "DML": 1LCCLPM AND SUBCLASSES ;
WITH ATTRIBUTE 1LCClessName ;
C TE ;
DELETE ;
REGISTERED AS {iso(1l) member-body(2) us{840) ieee802-2(10032) nameBinding(6)
llcconnectionlessnb(2)} ;
-- Packages --
1LC¢onnectionless-P PACKAGE
BEHAVIOUR
1LCConnectionless-B, BEHAVIOUR
DEFINED AS
!This manpaged object is responsible for processing the attributes,
actiong; jand notifications that are associated with the LLC
connectionless service.!;;
ATTRIBUTES
1LCClessgName GET ,
maximumLLCInformationFieldSize GET ,
tESTReceivedABBResponse GET ,
tESTReceivedCommand GET ,
tESTReceivedResponse GET ,
tESTSentABBResponse GET ,
tESTSentCommand GET ,
tESTSentResponse GET ,
uIReceived GET ,
ulSent GET ,
xIDReceivedCommand GET ,
xIDReceivedResponse GET ,
xIDSentCommand GET ,
xIDSentResponse GET ;
ACTIONS

tESTSendCommand-AC ,
xIDSendCommand-AC ;
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REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB02-2(10032) package(4)
llcsapcomponent (8)} ;

-- Attributes --

1LCClessName ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LICDefinitions.LLCClessName ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
1LCClessName-B BEHAVIOUR
DEFINED AS
!Provides the name of the higher level entity associated with this
object class.! ;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
llcclessname(23) };

maximumLLCInformationFieldSize ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LILCDefinitions.MaximumLLCInformationFieldSize ;
MATCHES FOR EQUALITY ;
BHHAVIOUR
maximumLLCInformationFieldSize-B BEHAVIOUR
DEFINED AS !The maximum length SDU that the LSAP wil)}™accommodate! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032)-attribute(7)
maximumllcinformationfieldsize(24)};

tESTReceivedABBResponse ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BHHAVIOUR
tESTReceivedABBResponse-B BEHAVIOUR
DEFINED AS
!Provides a count of TEST respomses received by this LSAP
without the LSDU due to limitéd resources at the remote station.! ;;
REGJSTERED AS {iso(l) member-body (2%\us(840) ieeeB802-2(10032) attribute(7)
testreceivedabbresponse (250 );

tESTReceivedCommand ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LILCDefinitions.Counter ;
MATCHES FOR EQUALITY. %
BHHAVIOUR
tESTReceivedCommand-B BEHAVIOUR
DEFINED AS
!Provides a count of TEST commands received from the MAC sublayer by
this™LSAP. This includes commands received with any group address
rec¢ognized by this LSAP.! ;;
REGJSTEREDAS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
testreceivedcommand (26) };

tESTReceivedResponse ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;

BEHAVIOUR
tESTReceivedResponse-B BEHAVIOUR
DEFINED AS
!Provides a count of TEST responses received from the MAC sublayer by
this LSAP.! ;;

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
testreceivedresponse (27) };
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tESTSentABBResponse ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
tESTSentABBResponse-B BEHAVIOUR
DEFINED AS

'Provides a count of TEST responses that were delivered to the
MAC without the LSDU data due to limited resources.! ;;

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
testsentabbresponse (28) };

tESTSentCommand ATTRIBUTE

TH ATTRIBUTE SYNTAX
:ELLCDefinitions.Counter ;
TCHES FOR EQUALITY ;
BEHAVIOUR
tESTSentCommand-B BEHAVIOUR

DEFINED AS

!Provides a count of TEST commands sent to the MAC sublayer by~this

LSAP.! ;;
REG[LSTERED AS {iso(1l) member-body(2) us(840) ieee02-2(10032) attribute(7)
testsentcommand(29) };

tES'SentResponse ATTRIBUTE
WELTH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;

MATCHES FOR EQUALITY ;
BEHAVIOUR
tESTSentResponse-B BEHAVIOUR
DEFINED AS
!Provides a count of TEST responses gent to the MAC sublayer by
this LSAP.!;;

REG[STERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
testsentresponse (30) };

uIReceived ATTRIBUTE
WLTH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
ATCHES FOR EQUALITY ;
FHAVIOUR
uIReceived-B BEHAVIOUR
DEFINED AS
!Provides a_,count of user data PDUs that were received by the LSAP from
the MAC sublayer and passed to the user layer. This includes commands
received with group addresses of which this LSAP is a member.! ;;
REGISTERED AS_{iso (1) member-body(2) us(840) ieee802-2(10032) attribute(7)
uirecéived (31)};

ool

ulS¢nt ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALTITY ;
BEHAVIOUR
ulISent-B BEHAVIOUR
DEFINED AS
!Provides a count of user data PDUs that were accepted by the LSAP from
the user layer and delivered to the MAC sublayer.! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) a*tribute(7)
uisent(32)};

xIDReceivedCommand ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
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MATCHES FOR EQUALITY ;
BEHAVIOUR
xIDReceivedCommand-B BEHAVIOUR
DEFINED AS
'Provides a count of XID commands received from the MAC sublayer by this
LSAP. This includes commands received with any group address recognized
by this LSAP.!;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
xidreceivedcommand(33) };

xIDReceivedResponse ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;

MATCHESFOREQUALTITY—

BHHAVIOUR
xIDReceivedResponse-B BEHAVIOUR
DEFINED AS
!Provides a count of XID responses received from the MAC sublayer by, ‘this
LSAP.! ;;

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attributev7)
xidreceivedresponse (34)};

xIDYentCommand ATTRIBUTE
WITH ATTRIBUTE SYNTAX

LLCDefinitions.Counter ;

MATCHES FOR EQUALITY ;

BHHAVIOUR
xIDSentCommand-B BEHAVIOUR
DEFINED AS
!Provides a count of XID commands sent to/the MAC sublayer by
this LSAP.! ;;

REGISTERED AS {iso(1l) member-body(2) us(840) deee802-2(10032) attribute(7)
xidsentcommand (35) };

xIDSentResponse ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LL.CDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BHHAVIOUR
IkIDSentResponse-B BEHAVIOUR
DEFINED AS
!Provides a count ef/ XID responses sent to the MAC sublayer by this
LSAP.! ;;
REGISTERED AS {iso (1) member-body (2) us(840) ieee802-2(10032) attribute(7)
xidsentresponse/(36) };

-- Aftions --

tESTSendCommand-AC ACTION
BEHAVIQUR
LESTSendCommand-AC-B  BEHAVIOUR
DEFINED AS
s —actiom causes the LLCSAP Component to send a TEST command PDU to a
specified remote LSAP!;;
WITH INFORMATION SYNTAX LLCSAP.TESTSendCommand ;
REGISTERED AS {iso(1l) member-body (2) us(840) ieeeB02-2(10032) action(9)
testsendcommand(2)} ;

xIDSendCommand-AC ACTION
BEHAVIOUR
xIDSendCommand-AC-B BEHAVIOUR
DEFINED AS
!Causes the LLCSAP component to send an XID command PDU to a specified
remote LSAP. The information in the XID PDU (supported LLC types and send
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window size value) is determined by the current configuration of the LSAP
and LSAP pair!;;

’

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) action(9)

xidsendcommand (3)} ;

10.4 LLCConnection2 managed object

ANSI/IEEE Std 802.2, 1998 Edition

This clause contains those attributes, actions, and event notifications associated with an LLC Type 2 (con-
nection) environment. This managed object is responsible for processing the events that affect the current

data

tmkcommectomrdurmgtshfetmmre (e timeframe of Himk estabiished umt ik disconnect). One

Conpection managed object shall exist for each data link (LLC Type 2) connection supported in-the

enti

1LC

D
C
C

y. The formal description is:

fonnection2 MANAGED OBJECT CLASS
FRIVED FROM "DML": 1LCCOPM ;
HARACTERIZED BY 1lLCConnection2-P ;
DNDITIONAL PACKAGES
connectionBusy-P

PRESENT IF the local and remote busy counters are used‘with LLC Type 2,
connectionReset-P

PRESENT IF the local, remote and provider initiateéd reset counters are

used with LLC Type 2,

connectionRoute-P

PRESENT IF route known to the LSAP pair object,
type2FlowControl-P

PRESENT IF flow control is used with LLC Type 2,
type2I-P

PRESENT IF the sent and receive I counters are used with LLC Type 2,
type2Ilack-P

PRESENT IF the sent and received ac¢knowledgment counters are used with

LLC Type 2,

type2FRMR-P

PRESENT IF the sent and receive FRMR counters are used with LLC Type 2,
type2RR-P

PRESENT IF the sent and-receive RR counters are used with LLC Type 2,
type2RNR-P

PRESENT IF the sent/and receive RNR counters are used with LLC Type 2,
type2REJ-P

PRESENT IF the-sent and receive REJ counters are used with LLC Type 2,
type2SABME-P

PRESENT IF.the sent and receive SABME counters are used with LLC Type 2,
type2UA-P

PRESENT-IF the sent and receive UA counters are used with LLC Type 2,
type2DISC-P

PRESENT IF the sent and receive DISC counters are used with LLC Type 2,
typ2DM-P

PRESENT IF the sent and receive DM counters are used with LLC Type 2,

LLC
LLC

TYypeZPDUS-P
PRESENT IF using PDUs event notifications with LLC Type 2,
type20ptTolIPDUs-P
PRESENT IF Optional Toleration of Duplicate I PDUs is implemented in
LLC Type 2,
type2Violation-P
PRESENT IF counting violations with LLC Type 2;

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032)

managedObjectclass (3)
llcconnection?2 (3) };

-- Name Bindings --

Copy!
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1LCConnection2-NB NAME BINDING

SUBORDINATE OBJECT CLASS 1LCConnection2 AND

SUBCLASSES;

NAMED BY

SUPERIOR OBJECT CLASS "DML": 1LCCOPM AND SUBCLASSES;

WITH ATTRIBUTE 1LCConnection2Name;

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) nameBinding(6)
llcconnection2nb(3)} ;

-- Packages --

1LCConnection2-P PACKAGE
BEHAVIOUR
1LCConnection2-B BEHAVIOUR
DEFINED AS
!'The LLC Connection object is responsible for processing the attributes,
actions and notifications that affect a specific data link connectidn
(for LLC Type 2 connections).
One data connection shall exist for each data link connectien supported.
ATTRIBUTES

1LCConnection2Name GET ,
maximumRetransmissions GET-REPLACE ,
receiveWindowSize GET-REPLACE ,
sendWindowSize GET-REPLACE ,
type2AcknowledgeTimeoutValue GET-REPLACE ,
type2BusyStateTimeoutValue GET-REPLACE ,
type2PBitTimeoutValue GET-REPLACE, ,
type2RejectTimeoutValue GET-REPLACE. ,
ACTIONS
correlatorExchange-AC ,
NOTIFICATIONS

communicationAlarm-N ,

1LCConnection2Event-N ;

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) package (4)
llcconnection2p(9)} ;

confiectionBusy-P PACKAGE
BEHAVIOUR
connectionBusy-B BEHAVIQUR

DEFINED AS !Contains jattributes that count instances of local or remote
busy conditions!;;

ATTRIBUTES
localBusy GET,
remoteBusy GET;

REGISTERED AS {igo(l) member-body(2) us(840) ieee802-2(10032) package(4)
connectionbusy(34) };

conthect fonReset-P PACKAGE
BEHAVIOUR

cenhectionReset-B BEHAVIOUR
DEFINED AS

!Contains attributes that count instances of particular types of reset!;;
ATTRIBUTES

remoteReset GET,
localReset GET,
providerReset GET;

REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) package(4)
connectionReset (35) };

connectionRoute-P PACKAGE

BEHAVIOUR
connectionRoute-B BEHAVIOUR
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DEFINED AS
!This is a conditional part of the LLC Connection Object. It is present
if source routing is used and the connection is cognizant of its route.
This conditional package contains one attribute, the source route that the
LSAP Pair uses to communicate. Source Routing is described in ISO/IEC
10038 : 1993! ;;
ATTRIBUTES
route GET ;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) package(4)
connectionroute(10)} ;

type2DISC-P PACKAGE
BEHAVIOUR
LYPeLULOLU=D DLIIAVIUUR
DEFINED AS
ISpecifies a count of DISC PDUs either delivered or received from the
MAC.! ;;
ATTRIBUTES
type2ReceivedDISC GET ,
type2SentDISC GET ;
REJISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) package(4)
type2disc(11l)} ;

e2DM-P PACKAGE
EHAVIOUR
type2DM-B BEHAVIOUR
DEFINED AS !Specifies a count of DM PDUs either delivered or received from
thel MAC. !;;

5

AI'TRIBUTES
type2ReceivedDM GET ,
type2SentDM GET ;
REGISTERED AS {iso(l) member-body(2) us(840)¢ieee802-2(10032) package(4)
type2dm(12)} ;
type2FlowControl-P PACKAGE
BEHAVIOUR
type2FlowControl-B BEHAVIOUR
DEFINED AS
!This conditional package contains two attributes that are used to provide
flow control.! ;;
AI'TRIBUTE
kStep GET-REPLACE ,
maxSendWindowSize GET-REPLACE ;

REGILSTERED AS {iso (I)\member-body (2) us(840) ieee802-2(10032) package(4)
type2flowcentrol (13)} ;

type2FRMR-P PACKAGE
BEHAVIOUR
type2FRMR-P-B BEHAVIOUR
DEFINED AS
YSpecifies a count of FRMR PDUs delivered to the MAC and a
count of FRMR PDUs received from the MAC and not discarded.! ;;

ATTRIBUTES
type2ReceivedFRMR GET ,
type2SentFRMR GET ;

NOTIFICATIONS

1LCConnection2Event-N ;
REGISTERED AS {iso(l) member-body (2) us(840) ieee802-2(10032) package (4)
type2frmr (14)} ;

type2I-P PACKAGE
BEHAVIOUR
type2I-B BEHAVIOUR
DEFINED AS
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IThis conditional package counts the number of I PDUs received
and sent (see 7.5.1, 7.5.6, 7.5.8, 7.5.9, and 7.8.4).!;;
ATTRIBUTES
type2ReceivedIGET,
type2SentIGET ;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) package(4)
type2i(15)} ;

type2lack-P PACKAGE

BEHAVIOUR

type2Iack-B BEHAVIOUR
DEFINED AS
IContains attributes that count acknowledgments sent and received!;;

ATTRIBUTES
sentAcks GET ,
receivedAcks GET ;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) package(4)
type2iack(36)};

typg20ptTolIPDUs-P PACKAGE
BRHAVIOUR
type20ptTolIPDUs-B BEHAVIOUR
DEFINED AS
!This optional package contains two attributes: a Boolearl to indicate
support for the Optional Toleration of Duplicate I PRUs function and
an event counter to count the number of DuplicatesI'_PDUs received.!;;
ATTRIBUTES
optionalTolerationIPDUsSGET,
duplicateIPDUsReceivedGET;
NOTIFICATIONS
1LCConnection2Event-N;
REGISTERED AS {iso(1l) member-body(2) us(840) deee802-2(10032) package (4)
type20ptTolIPDUs (37)};

typg2PDUs-P PACKAGE
BHHAVIOUR
type2PDUs-B BEHAVIOUR
DEFINED AS
IThis conditional packagevcontains attributes that count a number of
different types of disc¢arded PDUs.!;;

AMTTRIBUTES
pDUsDiscardedl GET ,
pDUsDiscarded2 GET ,
pDURetransmissions GET ;
NQTIFICATIONS

1LCConnetion2Event-N ;
REGJSTERED AS _{i{s0(1) member-body(2) us(840) ieee802-2(10032) package(4)
type2pdus (16) } ;

typg2REJ=P, PACKAGE
BEHAVIOUR
typPEe2REJ-B BEHAVIOUR
DEFINED AS
!This conditional package contains two attributes to count sent and
received REJ PDUs (see Clause 7.5.9).!;;

ATTRIBUTES
type2ReceivedREJ GET ,
type2SentREJ GET ;

REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) package (4)
type2rej (17)} ;

type2RNR-P PACKAGE

BEHAVIOUR
type2RNR-B BEHAVIOUR
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DEFINED AS
IThis conditional package contains attributes that specify the
count of RNR PDUs either delivered or received from the MAC.!;;
ATTRIBUTES
type2ReceivedRNR GET ,
type2SentRNR GET ;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) package(4)
type2rnr (18)} ;

type2RR-P PACKAGE

BEHAVIOUR
type2RR-B BEHAVIOUR

DEFINED AS

:Sh}c\_.‘LfJ’_CD a \,uu.ut Vf F\r PDUD cJ‘.t}.lCL \:‘lCl.;.VCLCd UL LCLCJ‘.VCJ ILULI[ LILC TIAC . .,;

ATTRIBUTES
type2ReceivedRR GET ,
type2SentRR GET ;
REGISTERED AS {iso(l) member-body (2) us(840) ieee802-2(10032) package(4)
type2rr(19)} ;

tynge2SABME-P PACKAGE
HEHAVIOUR
type2SABME-B BEHAVIOUR
DEFINED AS
!'This conditional package contains attributes that 'specify the
count of SABME PDUs either delivered or receivedi 'ii:

ATTRIBUTES
type2ReceivedSABME GET ,
type2Sent SABME GET ;

REGISTERED AS {iso(1l) member-body(2) us(840) iee€&B802-2(10032) package(4)
type2sabme (20) };

tyre2UA-P PACKAGE

HEHAVIOUR

type2UA-B BEHAVIOUR

DEFINED AS

!Specifies a count of UA PDUs” either delivered or received from the MAC.!;;

ATTRIBUTES

type2ReceivedUA GET ,

type2SentUA GET~}

REGISTERED AS {iso(l) member-=body(2) us(840) ieeeB802-2(10032) package(4)

type2ua(2l)} ;

tyde2Violation-P PACKAGE
HEHAVIOUR
type2Violation<P-B BEHAVIOUR
DEFINED ‘AS
IThis~conditional package provides an attribute and notification for
type 2 violations.!;;
ATTRIBUTES
type2Violation GET ;
NOTIFICATIONS
1I.CConnetionZEvent-N ;
REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) package(4)
type2violation(22)} ;

-- Attributes --

dupIPDUsReceived ATTRIBUTE
WITH ATTRIBUTE SYNTAX
Definitions.EventCounter;
MATCHES FOR EQUALITY;
BEHAVIOUR
dupIPDUsReceived-B BEHAVIOUR
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DEFINED AS
IProvides a count of the number of duplicate I PDUs received for this
connection.! ;;

REGISTERED AS {iso(1l) member-body (2) us(840) ieee802-2(10032) attribute(7)
dupIPDUsReceived(120)};

kStep ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.KStep ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
kStep-B BEHAVIOUR
DEFINED AS !The value of the flow control parameter!
REGISTERED AS {IsothTember=body {2 —us 840 ——Teeet02=2(6032

kstep(38)};

i
\ L
Tttrroute

1LCCgnnection2Name ATTRIBUTE

WITH ATTRIBUTE SYNTAX
ILChefinitions.LLCConnectionName ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
JLCConnection2Name-B BEHAVIOUR

DEFINED AS
1The localLSAP and remoteLSAPId and the local and remote\MACAddress! ;;

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032)(attribute(7)
llcconnectionname?2 (37) };

localBusy ATTRIBUTE
WITH ATTRIBUTE SYNTAX
JLCDefinitions.Counter;
MATCHES FOR EQUALITY;
BEHAVIOUR
1l¢calBusy-B BEHAVIOUR
DEFINED AS !Counts occurrences of entty” into the busy condition!;;
REGI$TERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
localBusy(112)};

localReset ATTRIBUTE

WITH ATTRIBUTE SYNTAX
JLCDefinitions.Counter;
MATCHES FOR EQUALITY;
BEHAVIOUR

l¢calReset-B BEHAVIOUR

DEFINED AS
ICounts instances of user request for reset while in a connected state!;;

REGI$TERED AS {iso (1) member-body(2) us(840) ieee802-2(10032) attribute(7)
localRegé&t(113)};

maxiqumRetransmissions ATTRIBUTE
WITH ATTRIBUTE SYNTAX
lLeDhefinitions.MaximumRetransmissions ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
maximumRetransmissions-B BEHAVIOUR
DEFINED AS
!The number of times that the LLC Type 2 should attempt to realize a
successful PDU transfer! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
maximumretransmissions (39) };

maxSendWindowSize ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.MaxSendWindowSize ;
MATCHES FOR EQUALITY ;
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BEHAVIOUR
maxSendWindowSize-B BEHAVIOUR
DEFINED AS !The maximum size of the send window! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
maxSendWindowSize (40) };

optionalTolerationIPDUs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
Definitions.OptTolIPDU;
MATCHES FOR EQUALITY;
BEHAVIOUR
optionalTolerationIPDUs-B BEHAVIOUR
DEFINED AS
rIndicates Lf the Toleration of Duplicate I PDUS 1S ol or OLL.Tl ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
optionalTolerationIPDUs (119)};

pDU$Discardedl ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.EventCounter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
pDUsDiscardedl-B BEHAVIOUR
DEFINED AS
ISpecifies a count of PDUs discarded due to insufficient resources for
this connection.! ;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
pdusdiscardedl (41) };

pDU$Discarded?2 ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.EventCounter ;
MATCHES FOR EQUALITY ;
BFHAVIOUR
pDUsDiscarded2-B BEHAVIOUR
DEFINED AS
ISpecifies a count of I PDUg “discarded due to unexpected or invalid sequenge
number for this connection,!;;
REGISTERED AS {iso(1l) member-body<{2) us(840) ieee802-2(10032) attribute(7)
pdusdiscarded2 (42) };

pDURetransmissions ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.BEventCounter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
pDURetransmissions-B BEHAVIOUR
DEFINEDYAS
! Specifies a count of the number of times the Type 2 LLC service
retransmitted PDUs for this connection.!;;
REGISPERED AS {iso(l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
pduretransmissions(43)};

providerReset ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter;
MATCHES FOR EQUALITY;
BEHAVIOUR
providerReset-B BEHAVIOUR
DEFINED AS
! Counts instances of provider-initiated reset due to FRMR PDU sent, FRMR
received, or retry exhaustion!;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
providerReset (114)};
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receivedAcks ATTRIBUTE
WITH ATTRIBUTE SYNTAX

LLCDefinitions.EventCounter;

MATCHES FOR EQUALITY;
BEHAVIOUR

receivedAcks-B BEHAVIOUR
DEFINED AS ! Counts I PDUs acknowledged by connection partner!;;

REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)

receivedacks (115) };

receiveWindowSize ATTRIBUTE
WITH ATTRIBUTE SYNTAX

LLCDefinitions.ReceiveWindowSize ;

MA

BH

REG]]

remg
Wl

MA
BH

TCHES FOR EQUALITY ;
HAVIOUR
receiveWindowSize-B BEHAVIOUR
DEFINED AS !The value of the receive window! ;;
STERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
receivewindowsize (44)};

teBusy ATTRIBUTE

TH ATTRIBUTE SYNTAX
LLCDefinitions.Counter;
TCHES FOR EQUALITY;
HAVIOUR

remoteBusy-B BEHAVIOUR
DEFINED AS
! Counts RNR PDUs received when the remote busy“condition is not
already set!;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802<2(10032) attribute(7)
remoteBusy (116) };

remgteReset ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LILCDefinitions.Counter;
MATCHES FOR EQUALITY;
BHHAVIOUR
remoteReset-B BEHAVIOUR
DEFINED AS
!Counts instances of partner-initiated reset (SABME PDU received in a
connected state)! ;s
REG]STERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
remoteReset (1171}

roufle ATTRIBUTE
WITH ATTRIBUTEWSYNTAX
LLCDefinitieéns.Route ;
MATCHES FORVEQUALITY ;
BHHAVIOUR
route—-B BEHAVIOUR
DEFINED AS
!This is a conditional part of the LSAP Pair Object. It is present if
source routing is used and the LSAP Pair is cognizant of its route. This
attribute is used by the LSAP Pair to communicate. Source Routing is de-
scribed in ISO/IEC 10038 : 1993! ;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
route(45)};

sendWindowSize ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.SendWindowSize ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
sendWindowSize-B BEHAVIOUR
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DEFINED AS !The value of the send window! ; ;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
sendwindowsize (46) };

sentAcks ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.EventCounter;
MATCHES FOR EQUALITY;
BEHAVIOUR
sentAcks-B BEHAVIOUR
DEFINED AS !Counts acknowledgments sent for received I PDUs!;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
sentAcks (118) };

tyge2AcknowledgeTimeoutValue ATTRIBUTE

ITH ATTRIBUTE SYNTAX

LLCDefinitions.AcknowledgeTimeoutValue ;

ATCHES FOR EQUALITY ;

[EHAVIOUR

type2AcknowledgeTimeoutValue-B BEHAVIOUR

DEFINED AS

'This attribute defines the time interval during which{the LLC shall ex-
pect to receive an acknowledgment to one or more outstanding I PDUs or an
expected response PDU to a sent unnumbered command ‘PDU. This value is mea-
sured in milliseconds (see 7.4.1, 7.4.3, 7.4.5,\7.5, 7.5.5, 7.5.9, 7.6,
7.8.1.1, 7.9.2, 7.9.2.2, and 7.9.2.3).! ;;

REGJISTERED AS {iso(l) member-body(2) us(840) ieee802+2(10032) attribute(7)

type2acknowledgetimeoutvalue (47) };

=

b=

type2BusyStateTimeoutValue ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LILCDefinitions.BusyStateTimeoutValue ;
ATCHES FOR EQUALITY ;
EHAVIOUR
type2BusyStateTimeoutValue-B BEHAVTIOUR
DEFINED AS
'This attribute defines the time interval during which the LLC shall wait
for an indication of the-clearance of a busy condition at the other LLC.
This time value is .measured in milliseconds (see 7.5.7, 7.5.9, 7.8.1.4,
7.9.2, 7.9.2.2, and\7.9.2.3).! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
type2busystatetimeoutvalue (48) } ;

W=

typp2PBitTimeoutValue ATTRIBUTE
TH ATTRIBUTE SYNTAX
LLCDefinitions.PBitTimeoutValue ;
TCHES EOR{ EQUALITY ;
BEHAVIOUR
type2RBitTimeoutValue-B BEHAVIOUR
DEFINED AS
IThe P-bit timer defines the time interval during which the LLC shall ex-
pect to receive a PDU with the F bit set to "1" in response to a sent Type
2 command with the P bit set to "1". This value is measured in seconds
(see 7.5.9, 7.8.1.2, 7.9.2, 7.9.2.2, and 7.9.2.3).! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2pbittimeoutvalue(49)};

type2ReceivedDISC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type2ReceivedDISC-B BEHAVIOUR
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DEFINED AS
ISpecifies a count of DISC PDUs received from the MAC and not
discarded.! ;;

REGISTERED AS {iso(l) member-body (2) us(840) ieee802-2(10032) attribute(7)
type2receiveddisc (50)};

type2ReceivedDM ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;

BEHAVIOUR
type2ReceivedDM-B BEHAVIOUR
DEFINED AS
+epectftes—a—count—of—PM—PPYs—r Fred—fromn—the—MAC—and—not
discarded.! ;;

REGI$TERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2receiveddm(51) };

typelReceivedFRMR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
1LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
rype2ReceivedFRMR-B BEHAVIOUR
DEFINED AS
1Specifies a count of FRMR PDUs received from the MAC) and not
discarded. ! ;;
REGIETERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2receivedfrmr (52) };

typepReceivedIl ATTRIBUTE
WITH ATTRIBUTE SYNTAX
[ LCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
Lype2ReceivedI-B BEHAVIOUR
DEFINED AS
ISpecifies a count of I PDUs received from the MAC and passed to the LLC
user. ! ;;
REGIETERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2receivedI (53)};

typepReceivedREJ ATTRIBUTE

WITH ATTRIBUTE SYNTAX
[.LCDefinitions ,Counter ;
MA[TCHES FOR EQUALITY ;
BEHAVIOUR
type2ReceivedREJ-B BEHAVIOUR
DEFINED JAS

1Specifies a count of REJ PDUs received from the MAC and not discarded.! ;|
REGIKTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2receivedre]j (54) };

type2ReceivedRNR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type2ReceivedRNR-B BEHAVIOUR
DEFINED AS
!Specifies a count of RNR PDUs received from the MAC and not discarded. ! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2receivedrnr (55) };
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type2ReceivedRR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type2ReceivedRR-B BEHAVIOUR
DEFINED AS
ISpecifies a count of RR PDUs received from the MAC and not discarded.!
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2receivedrr (56) };

1

type2ReceivedSABME ATTRIBUTE
WITH ATTRIBUTE SYNTAX
TLCDetrinitions .Councer ;
ATCHES FOR EQUALITY ;
FEHAVIOUR
type2ReceivedSABME-B BEHAVIOUR
DEFINED AS
ISpecifies a count of SABME PDUs received from the MAC and not
discarded.! ;;
REGILSTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2receivedsabme (57) } ;

w =

type2ReceivedUA ATTRIBUTE

WITH ATTRIBUTE SYNTAX
LILCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type2ReceivedUA-B BEHAVIOUR

DEFINED AS

ISpecifies a count of UA PDUs received\from the MAC and not discarded. !

REGILSTERED AS {iso(1l) member-body(2) us(840)¢ieee802-2(10032) attribute(7)
type2receivedua(58) };

au

typp2RejectTimeoutValue ATTRIBUTE

ITH ATTRIBUTE SYNTAX

LLCDefinitions.RejectTimeoutValue ;

ATCHES FOR EQUALITY ;

FEHAVIOUR

type2RejectTimeoutValue-B BEHAVIOUR

DEFINED AS

IThe Reject timer“defines the time interval during which the LLC shall
expect to recéivé a reply to a sent REJ PDU. This value is measured in
milliseconds\\(see 7.5.4, 7.8.1.3, 7.9.2, 7.9.2.2, and 7.9.2.3).!

REGIISTERED AS {iso(}Y member-body(2) us(840) ieee802-2(10032) attribute(7)

type2rejecttimeoutvalue(59)};

=

w2

I

typp2SentDISC{ ATTRIBUTE
ITH ATTRIBUTE SYNTAX LLCDefinitions.Counter ;
ATCHESN\FOR EQUALITY ;
FHAVIOUR
type2SentDISC-B BEHAVIOUR
DEFINED AS !Specifies a count of DISC PDUs delivered to the MAC. !;;
REGISTERED AS {iso(l) member-body (2) us(840) ieee802-2(10032) attribute(7)
type2sentdisc(60)};

WS

type2SentDM ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type2SentDM-B BEHAVIOUR
DEFINED AS !Specifies a count of DM PDUs delivered to the MAC.! ;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
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type2sentdm(61) };

type2SentFRMR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type2SentFRMR-B BEHAVIOUR
DEFINED AS ISpecifies a count of FRMR PDUs delivered to the MAC.!;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2sentfrmr (62)};

type2SentI ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BHHAVIOUR
type2SentI-B BEHAVIOUR
DEFINED AS !Specifies a count of I PDUs delivered to the MAC!;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attributey7)
type2sentI(63)};

typg2SentREJ ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type2SentREJ-B BEHAVIOUR
DEFINED AS !Specifies a count of REJ PDUs delivered to the MAC.! ;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2sentrej (64)};

typg2SentRNR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BHHAVIOUR
type2SentRNR-B BEHAVIOUR
DEFINED AS !Specifies a_count of RNR PDUs delivered to the MAC.! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
type2sentrnr (65) };

typg2SentRR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions/Counter ;
MATCHES FOR EQUALITY ;
BHEHHAVIOUR
type2SentRR-B BEHAVIOUR
DEFINED'AS !Specifies a count of RR PDUs delivered to the MAC.! ;;
REGISTEREDNVAS {iso (1) member-body (2) us(840) ieee802-2(10032) attribute(7)
type2sentrr (66) };

type2SentSABME ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type2SentSABME-B BEHAVIOUR
DEFINED AS !Specifies a count of SABME PDUs delivered to the MAC.! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2sentsabme (67) };

type2SentUA ATTRIBUTE
WITH ATTRIBUTE SYNTAX
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LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type2SentUA-B BEHAVIOUR
DEFINED AS !Specifies a count of UA PDUs delivered to the MAC.! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2sentua(68)};
type2Violation ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.EventCounter ;

MATCHES FOR EQUALITY ;

BEHAVIOUR
Lypesv1i01laltlOll=5 DBRAAVIUUR
DEFINED AS
!Provides a count of the number of protocol violations detected by thi§
connection. Protocol violations include the following:

1) those that result in the LLC entity sending an FRMR frame

2) those that result in a data link resetting action to be initiated by
the receiving LLC entity itself.! ;;

REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type2violation(69)};

-- Actions --

coryelatorExchange-AC ACTION
BEHAVIOUR
correlatorExchange-B BEHAVIOUR
DEFINED AS

!The action is used when two ends of a l4nkYconnection report errors
relating to the same problem. A correldtor is reported in the events so
that the managing process can assume¢thdt the errors are related to the
same failure. This section describes the function that uses the CMIP
protocol verb Confirmed Action to(facilitate a correlator exchange between
the two ends of the link connectien. At the end of the link connection
set-up (when the LSAP Pair has-initially entered into LINK-OPENED state),
a Manager will send a confixmed Correlator Exchange Action to the Manager
of the adjacent link statdon. Upon receipt of this Action, the Manager
will compute a correlatdr: Once this correlator is generated, it is
returned to the initiating Manager. This correlator will be sent in events
relating to the linK\connection. If the response is not received, no
correlator is sent_in the events. If the MAC address of the two ends of
the link connection are the same, the link station that initiated the
connection (gent SABME) should initiate the Correlator Exchange Action.!;;

NIODE CONFIRMED ;

WITH INFORMATION,SYNTAX LLCDefinitions.CorrelatorData ;

WITH REPLY SYNTAX LLCDefinitions.CorrelatorRspData ;

REGISTERED AS A<iso (1) member-body(2) us(840) ieeeB802-2(10032) action(9)

corrielatorexchange(4)} ;

-- Notific¢atio --

CUl.ll.l..lU.ll..i.l_d.LiUlmldLlll_l\l NUL LT ICAL LUN
BEHAVIOUR
communicationAlarm-B BEHAVIOUR
DEFINED AS
IDefined in the ISO Standards - Alarm Reporting Function!;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) notification(10)
communicationalarm(l)} ;

1LCConnection2Event-N NOTIFICATION
BEHAVIOUR
1LCConnection2Event-B BEHAVIOUR
DEFINED AS
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IThis event will be sent for the following conditions:
DupIPDUs Received
PDUs Discardedl
PDUs Discarded2
PDU Retransmissions
Type2 Violation
Type2 Acknowledgment Timeout Value
Type2 Reject Timeout Value
Type2 Busy-State
Timeout Value Type2
P-Bit Timeout Value
Retransmissions [
WITH INFORMATION SYNTAX LLCDefinitions.LLCConnection2Event;

PN WA WaVate Ra kY - e PR WaRY
TLUUoZT ITOoCTITICacIortroy
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REGJDLDMU 2S5 L IoOo L) MenpoTr=1o0uay vZ7 o To=x0 7/ TGO

llcconnection2event (2)} ;

10.5 LLCConnection2lVMO managed object

A 11[CConnection2IVMO may be used to supply initial values for the attributes of 1IzCConnection2 MOs.
Diffgrent instances of ILCConnection2lVMO may contain different initial values.

1LCdonnection2IVMO MANAGED OBJECT CLASS
DERIVED FROM "DMI : 1992":top;
CHAHACTERIZED BY

14CConnection2-P,

1lICConnection2IVMO-P;
CONDITIONAL PACKAGES

cqnnectionRoute-P
PRESENT IF route known to LSAP Pair object,
type2FlowControl-P
PRESENT IF flow control is supported,
type2I-P
PRESENT IF the sent and receive I counters are supported,
type2FRMR-P
PRESENT IF the sent and receive ERMR counters are supported,
tyype2RR-P
PRESENT IF the sent and receiye RR counters are supported,
type2RNR-P
PRESENT IF the sent and.xedeive RR counters are supported,
tyype2REJ-P
PRESENT IF the sent and receive REJ counters are supported,
type2SABME-P
PRESENT IF the gent and receive SABME counters are supported,
type2UA-P
PRESENT IF the.sent and receive UA counters are supported,
type2DISC-P,
PRESENT/TF\ the sent and receive DISC counters are supported,
type2DM-P
PRESENT IF the sent and receive DM counters are supported,
type2PDUs-P
PRESENT IF usinag PDUs event notification

type20ptTolIPDUS-P

PRESENT IF counting received I PDUs recognized as duplicates is supported,
type2Violation-P
PRESENT IF counting violations ;
REGISTERED AS { iso(l) member-body(2) us(840) ieee802-2(10032)
managedObjectClass (3) llcconnection2ivmo(4)};

-- Name Bindings --
1LCConnection2IVMOB-NB NAME BINDING

SUBORDINATE OBJECT CLASS
1IL.CConnection2IVMO AND SUBCLASSES;
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NAMED BY SUPERIOR OBJECT CLASS
1LCConnection2 AND SUBCLASSES;
WITH ATTRIBUTE 1LCConnection2IVMOName ;
REGISTERED AS {iso(l) member-body(2) us(840) ieeeB802-2(10032) namebinding(6)
llcconnection2ivmonb (4)};

-- Packages --

1LCConnection2IVMO-P PACKAGE
ATTRIBUTES
1LCConnection2IVMOName GET;
REGISTERED AS { iso(l) member-body(2) us(840) ieeeB802-2(10032) package (4)
llcconnection2ivmop (23) };

-- |Attributes --

1L4JConnection2IVMOName ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.GraphicString;
NATCHES FOR EQUALITY ;
BEHAVIOUR
1LCConnection2IVMOName-B

REGISTERED AS {iso(l) member-body(2) us(840) ieeeB802-2(10032)\attribute(7)
llcconnection2ivmoname (70) };

10|6 LLCConnectionlessAck managed object

This clause contains those attributes, actions and event notifications associated with an LLC Type 3 (cq

tionless acknowledge) environment. The formal descriptionis:

1L¢ConnectionlessAck MANAGED OBJECT CLASS
IPERIVED FROM "DML": 1LCCOPM;
(JHARACTERIZED BY
1LCConnectionlessAck-P ;
(JONDITIONAL PACKAGES
type3Retransmissions-P
PRESENT IF the Retransmissions counter is used with LLC Type 3 ,
type3NoResponse-P
PRESENT IF the NoRegponse counter is used with LLC Type 3,
type3Command-P

type3Response-PR
type3Violation-P

PRESENT.LIF violation detect counter is used with LLC Type 3 ;
REGISTERED( AS' {iso (1) member-body(2) us(840) ieee802-2(10032)

marnagedObjectclass (3) llcconnectionlessack(5)};

-- |Namer Bindings

DEFINED AS !Naming attribute for the 1lLCConnection2IVMO{managed object.!;

PRESENT IF thetsent and receive command counters are used with LLC Type 3 ,

PRESENT IF \tHe sent and receive command counters are used with LLC Type 3 ,

1LCConnectionlessAck-NB NAME BINDING

SUBORDINATE OBJECT CLASS lLCConnectionlessAck AND SUBCLASSES;

NAMED BY

SUPERIOR OBJECT CLASS "DML": 1LCCOPM AND SUBCLASSES;

WITH ATTRIBUTE 1lLCConnectionlessAckName;

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) nameBinding(6)
llcconnectionlessacknb(5)} ;

-- Packages --

1LCConnectionlessAck-P PACKAGE
BEHAVIOUR
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1LCConnectionlessAck-B BEHAVIOUR
DEFINED AS
!The LLC Connectionless Ack object is responsible for processing the at-
tributes, actions and notifications which affect a specific data link con-
nection (for LLC Type 3 connections). One data connection shall exist for
each data link connection supported.!;;

ATTRIBUTES
1LCConnectionlessAckName GET,
maximumLILCInformationFieldSize GET ,
maximumRetransmissions GET-REPLACE ,
tESTReceivedABBResponse GET ,
tESTReceivedCommand GET ,
tESTReceivedResponse GET ,
myuxxac GOI
t ESTSentCommand GET ,
tESTSentResponse GET ,
type3ReceiveResources GET ,
uIReceived GET ,
uISent GET ,
x IDReceivedCommand GET ,
x IDReceivedResponse GET ,
ix IDSentCommand GET ,
IxIDSentResponse GET ;

ACTIONS

tESTSentCommand-AC ,

Ix IDSentCommand-AC ;

NOTIFICATIONS

communicationAlarm-N ,

1LCConnection2Event-N ;

REGISTERED AS {iso(l) member-body(2) us(840) ieee802+2(10032) package (4)
llcconnectionlessackp (24)} ;

typef3Command-P PACKAGE
BEHAVIOUR

type3Command-P-B BEHAVIOUR

DEFINED AS
!This conditional packages contains attributes (counters) that
count received responses with the command status field set.!;;

AT['RIBUTES
L ype3CommandIP GET ,
Fype3CommandIT GET ,
I ype3CommandOK GET ,
L ype3CommandPE GET ,
L ype3CommandRS GET ,
L ype3CommandUE GET ,
L ype3CommandUN GET ,
Lype3ReceivedACCommand GET ,
Lype3SentACEommand GET ;

REGIBTERED AS ){iso (1) member-body(2) us(840) ieee802-2(10032) package (4)
type3dcommand (25) } ;

typeBNoRésponse-P PACKAGE
BEOAVIOUR
type3NoResponse-P-B BEHAVIOUR
DEFINED AS
!Provides a count of failures to obtain a response from the destination
associated with an LSAPPairConpouent, alter exhausting the retry counter
Retransmission4. When this counter is updated an event notification is
forwarded.! ;;
ATTRIBUTES
type3NoResponse GET ;
NOTIFICATIONS
1LCClessACKEvent-N ;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) package (4)
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type3noresponse(26)} ;

type3Response-P PACKAGE
BEHAVIOUR
type3Response-P-B BEHAVIOUR
DEFINED AS
IThis conditional packages contains attributes (counters) that
count received responses with the response status field set.!;;
ATTRIBUTES

type3ResponselP GET ,
type3ResponselT GET ,
type3ResponseNE GET ,
type3ResponseNR GET ,
type3ResponseOK GET ,
type3ResponseRS GET ,
type3ResponseUE GET ,
type3ResponseUN GET ;

REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) package(4)
type3response (27)} ;

type3Retransmissions-P PACKAGE
BEHAVIOUR
type3Retransmissions-P-B BEHAVIOUR
DEFINED AS
'Provides a count of retransmissions that have occurred to the
destination associated with this LSAP pair.! ;;
TTRIBUTES
type3Retransmissions GET ;
NPTIFICATIONS
1LCClessACKEvent-N ;
REGIISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) package(4)
type3retransmissions (28)} ;

h=l

typp3Violation-P PACKAGE

EHAVIOUR

type3Violation-P-B BEHAVIOUR

DEFINED AS

!'Provides a count of the(humber of protocol violations detected by this
connection.! ;;

A'TRIBUTES

type3Violation GET ;

NPTIFICATIONS

1LCClessACKEvent-N\\;

REG[LSTERED AS {iso (X)\'‘member-body(2) us(840) ieee802-2(10032) package(4)

type3violation(29)} ;

Jus)

-- Attributes

1LCfonnectienlessAckName ATTRIBUTE

TH ATTRIBUTE SYNTAX

LLEeDéfinitions.LLCConnectionlessAckName ;

TCHES FOR EQUALITY ;

BEHAVIOUR
1LCConnectionlessAckName-B BEHAVIOUR
DEFINED AS
!The localLSAP and remoteLSAPId and the local and remote MAC Address!
REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB02-2(10032) attribute(7)
llcconnectionlessackname2 (71) };

i

type3CommandIP ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
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type3CommandIP-B BEHAVIOUR
DEFINED AS
1Provides a count of the received responses with the command status field
set to indicate "Permanent implementation dependent error," as defined in
5.4.3.2.' ;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
type3commandip (72) };

type3CommandIT ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
vypesCommandlT-B BEHAVIOUR
DEFINED AS
|Provides a count of the received responses with the command status fi€ld
set to indicate "Temporarily implementation dependent error," as defined
in 5.4.3.2.! ;;
REGIBTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
type3commandit (73)};

typeBCommandOK ATTRIBUTE
WITH ATTRIBUTE SYNTAX
[.L.CDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type3CommandOK-B BEHAVIOUR
DEFINED AS
IProvides a count of the received responsess/with the command status field
set to indicate "Command accepted," as defineéd in 5.4.3.2. ! ;;
REGIISTERED AS {iso(1l) member-body(2) us(840) ie€e802-2(10032) attribute(7)
type3commandok (74) } ;

typef3CommandPE ATTRIBUTE
WITH ATTRIBUTE SYNTAX
[LL.CDefinitions.Counter ;
MA[TCHES FOR EQUALITY ;
BEHHAVIOUR
type3CommandPE-B BEHAVIOUR
DEFINED AS
!Provides a count pf\the received responses with the command status field
set to indicate "Protocol error," as defined in 5.4.3.2. }';;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type3commandpe<(75) };

typeBCommandRS ATTRIBUTE
WITH ATTRIBUTE-SYNTAX

[I.CDefinitdions.Counter ;

MA'CHES EORJEQUALITY ;

BEHAVIOUR

type3CommandRS-B BEHAVIOUR

DEFINED AS
'Provides a count of the received responses with the command status field
set to indicate "Unimplemented or inactivated service," as defined in
5.4.3.2. ' ;;

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)

type3commandrs (76) } ;

type3CommandUE ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type3CommandUE-B BEHAVIOUR
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DEFINED AS
!Provides a count of the received responses with the command status field
set to indicate "LLC user interface error," as defined in 5.4.3.2. 1!
REGISTERED AS (iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type3commandue (77) };

1

type3CommandUN ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type3CommandUN-B BEHAVIOUR
DEFINED AS
Lprovides—a—count—oftherecetvedt resposes Wit the commar Status TieTd]
set to indicate "Resources temporarily unavailable, " as defined in
5.4.3.2.' ;;
REJISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
tyge3commandun(78) } ;

type3NoResponse ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.EventCounter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type3NoResponse-B BEHAVIOUR
DEFINED AS
!Provides a count of failures to obtain a resporise from the destination
associated with this LSAP pair, after exhausting the retry counter
MaximumRetransmissions4.!;;
REGILSTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type3noresponse(79)} ;

typp3ReceiveResources ATTRIBUTE
WLTH ATTRIBUTE SYNTAX
LLCDefinitions.Type3ReceiveResources
ATCHES FOR EQUALITY ;
FHAVIOUR
type3ReceiveResources-B BEHAVIOUR
DEFINED AS
!Causes the LSAP entity-to either enable or disable the resources for
reception of the data“field of Type 3 command PDUs sent to this LSAP.
If a Type 3 PDU containing data is received while disabled, the UN status
code is returned 4n the CCCC field of the response PDU.! ;;
REGSTERED AS {iso (l)imember-body(2) us(840) ieee802-2(10032) attribute(7)
type3receiyexesources (80) };

W2

typg3ReceivedAC€Command ATTRIBUTE
WELTH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES\FOR EQUALITY ;
BEHAVIQUR
typé3ReceivedACCommand-B BEHAVIOUR
DEFINED AS
!Provides a count of AC command PDUs received from the other LSAP of the
connection (LSAP PAIR).! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type3receivedaccommand (81) };

type3SentACCommand ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type3SentACCommand-B BEHAVIOUR
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DEFINED AS
IProvides a count of AC command PDUs sent to the other LSAP of the

connection (LSAP PAIR).! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type3sentaccommand (82) };

type3ResponselP ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type3ResponseIP-B BEHAVIOUR
DEFINED AS

TPTOVIGES & COUNt Uf the received TespoIses Wit the respornse status fietd—

set to indicate "Permanent implementation dependent error," as defined in
5.4.3.2.!' ;;

REGI$TERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type3responseip (83) };

type}3ResponselIT ATTRIBUTE

WITH ATTRIBUTE SYNTAX
1LCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
ype3ResponseIT-B BEHAVIOUR

DEFINED AS
'Provides a count of the received responses with ‘the response status field

set to indicate "Temporary implementation dependent error," as defined in
5.4.3.2.! ;;

REGI$TERED AS {iso(1l) member-body(2) us(840) ieee802%2(10032) attribute(7)
type3responseit(84)};

typeBResponseNE ATTRIBUTE

WITH ATTRIBUTE SYNTAX
lLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
F'vpe3ResponseNE-B BEHAVIOUR

DEFINED AS
!Provides a count of thelreceived responses with the response status field

set to indicate "Respense LSDU never submitted," as defined in 5.4.3.2.! ;;
REGI$STERED AS {iso(1l) membexr<body(2) us(840) ieee802-2(10032) attribute(7)
type3responsene (85) };

typeBResponseNR ATTRIBUTE

WITH ATTRIBUTE (SYNTAX
1LCDefinitidns" Counter ;
MATCHES FOR.EQUALITY ;
BEHAVIOUR
Lype3ResponseNR-B BEHAVIOUR

DEFINED AS
'Provides a count of the received responses with the response status field

set to indicate "Response LSDU not requested," as defined in 5.4.3.2.! ;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type3responsenr (86) };

tvpe3ResnonseOK ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type3ResponseOK-B BEHAVIOUR

DEFINED AS
!Provides a count of the received responses with the response status field

186 Copyright © 1998 IEEE. All rights reserved.


https://iecnorm.com/api/?name=9343fc68d60de4a3104ee02516f32ce1

998 (E)

O/EC 8802-2 : 1
d8 998 Edition

IS 0:
SPECIFIC REQUIREMENTS—PART 2: LOGICAL LINK CONTROL ANSI/IEEE Std 802.2, 1

set to indicate "Response LSDU present," as defined in 5.4.3.2.!
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type3responseok (87) };

1

type3ResponseRS ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIQUR
type3ResponseRS-B BEHAVIOUR
DEFINED AS
!Provides a count of the received responses with the response status field
set to indicate “Unimplemented or inactivated service," as defined in

LA 2 O

REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type3responsers(88) };

type3ResponseUE ATTRIBUTE
WEITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type3ResponseUE-B BEHAVIOUR
DEFINED AS
!Provides a count of the received responses with thé_response status field
set to indicate "LLC user interface error," as defined in 5.4.3.2.!
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
type3responseue(89) };

i

typ¢3ResponseUN ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.Counter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type3ResponseUN-B BEHAVICUR
DEFINED AS
!Provides a count of the received responses with the response status field
set to indicate "Resources, temporarily unavailable," as defined in
5.4.3.2.! ;;
REGISTERED AS {iso(l) member-body (2) us(840) ieeeB802-2(10032) attribute(7)
type3responseun(90).}%

typ¢3Retransmissions ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.EventCounter ;
MATCHES FOR EQUALITY ;
BHHAVIOUR
type3Retransmissions-B BEHAVIOUR
DEFINED) AS
I'Provides a count of retransmissions that have occurred to the
déstination associated with this LSAP pair.! ;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
LtypesIreltrallslilssS10Nns (1) )

type3Violation ATTRIBUTE
WITH ATTRIBUTE SYNTAX
LLCDefinitions.EventCounter ;
MATCHES FOR EQUALITY ;
BEHAVIOUR
type3Violation-B BEHAVIOUR
DEFINED AS
!Provides a count of the number of protocol violations detected by this
connection.!;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
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type3violation(92)};

-- Notifications --

1LCClessACKEvent-N NOTIFICATION
BEHAVIOUR

1LCClessACKEvent-B BEHAVIOUR
DEFINED AS
IThis event will be sent for the following conditions:
Retransmissions
NoResponse
Type3 Violation ! ;;

WITH INFORMATION SYNTAX LLCDefinitions.LLCConnection2Event;

ranl Ll 1 1 ol L - o
REGIFTEREDAS—{Trso{r—Trmemser—ooay -tz aStoso)—reeevtz—=2Tv

10.7|LLCConnectionlessAckiVMO managed object

An IIJCConnectionlessAckIVMO may be used to supply initial values for the attributesy0DILCConnecti
lessA{CK MOs. Different instances of ILCConnectionlessAckIVMO may contain différent initial values.

lncc
DERIVED FROM "DMI : 1992":top;
CHARACTERIZED BY

CONDITIONAL PACKAGES

REGI{

-- Name Bindings --

1ncc

SUBORDINATE OBJECT (CLASS

1L

NAMEDD BY SUPERIOROBJECT CLASS

1L

WITH ATTRIBUTE 1LCConnectionlessAckIVMOName;

REGI

-~ P

Lo AN
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Ao arlon
A

T

200 o £ o
o3 B 3 A o vy e o e ey 2 3

llcclessackevent (3)} ;

nnectionlessAckIVMO MANAGED OBJECT CLASS

LCConnectionlessAck-P,
| L.CConnectionlessAckIVMO-P;

ype3Retransmissions-P

PRESENT IF the retransmissions counter is supported,
[vype3NoResponse-P

PRESENT IF the NoResponse counter is supported,

fype3Command-P

PRESENT IF the sent and receive command counters are supported,
[ype3Response-P

PRESENT IF the sent and receive, Fesponses counters are supported,
type3Violation-P

PRESENT IF violation detection counter is supported;

PTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032)
managedObjectClass (3) . llecconnectionlessAckIVMO(6) };

nnectionlessAckIVMO-NB NAME BINDING
[ConnectionleéssAckIVMO AND SUBCLASSES;
'ConnectionlessAck AND SUBCLASSES;

$TERED,AS {iso(1l) member-body(2) us(840) ieee802-2(10032) namebinding(6)
Y1cconnectionlessackivmonb (6) };

pn-

ackages --

1LCConnectionlessAckIVMO-P PACKAGE
ATTRIBUTES

REGI

1LCConnectionlessAckIVMOName GET ;
STERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) package(4)
llcconnectionlessackivmo (30) }

’

-- Attributes --

1LCConnectionlessAckIVMOName ATTRIBUTE
WITH ATTRIBUTE SYNTAX LLCDefinitions.GraphicString;
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MATCHES FOR EQUALITY ;
BEHAVIOUR
1LCConnectionlessAckIVMOName-B BEHAVIOUR
DEFINED AS
INaming attribute for the LLCConnectionlessAckIVMO managed object.!;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
llcconnectionlessackivmoname (93) };

10.8 RDE setup managed object

A rDESetup managed object instance is instaniated if an instance of the ILCSAP object enables RDE.

rDESetup MANAGED OBJECT CLASS
DERIVED FROM "DMI : 1992":top;
CHARACTERIZED BY

rDESetup-P;
BEHAVIOUR
rDESetup-B BEHAVIOUR
DEFINED AS

!A rDESetup managed object instance is instaniated
if an instance of the 1LCSAP object enables RDE.!;;
REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032)
managedObjectClass (3) rdesetup(7)};

-- Name Bindings --

rDESetup-NB NAME BINDING

SUBORDINATE OBJECT CLASS

rDESetup AND SUBCLASSES;

NAMED BY SUPERIOR OBJECT CLASS

1HLCSAP AND SUBCLASSES;

WITH ATTRIBUTE rDESetupName;

REGISTERED AS {iso(1l) member-body(2) us (840) ieee802-2(10032) namebinding(6)
rdesetupnb(7) };

-- [Packages ~-

rDHESetup-P PACKAGE

AT'TRIBUTES

agingEnabled GET-REPLACE,
agingValue GET-REPLACE,
enableType2Reset GET-REPLACE,
maximumRouteDesChiptors GET-REPLACE,
maximumResponSelime GET-REPLACE,
minimumPDUS%ze GET-REPLACE,
rDEHold GET-REPLACE,
rDERep Jace GET-REPLACE,
rDESetupName GET,

resétOnTestEnabled GET-REPLACE;

REJISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) package(4)
rdesetupp(31)};

-- Attributes --

agingEnabled ATTRIBUTE
WITH ATTRIBUTE SYNTAX LLCDefinitions.AgingEnabled;
MATCHES FOR EQUALITY ;
BEHAVIOUR
agingEnabled-B BEHAVIOUR
DEFINED AS

!A BOOLEAN value representing the policy that, when true,
allows a manager to age a route.!;;
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REGISTERED AS {iso(l) member-body(2) us(840) ieee802-2(10032) attribute(7)
agingEnabled(94) };

agingValue ATTRIBUTE
WITH ATTRIBUTE SYNTAX LLCDefinitions.AgingValue;
MATCHES FOR EQUALITY ;
BEHAVIOUR
agingValue-B BEHAVIOUR
DEFINED AS
1A value used to determine if a route should be flushed due to inactivity
for specified time pericd.!;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieee802-2(10032) attribute(7)
agingValue(95)};

maxipumRouteDescriptors ATTRIBUTE
WI['H ATTRIBUTE SYNTAX LLCDefinitions.MaximumRouteDescriptors;
MAITCHES FOR EQUALITY ;
BEHAVIOUR
maximumRouteDescriptors-B BEHAVIOUR
DEFINED AS
IThe maximum number or route descriptors that an acceptabl@-route
may contain.!;;
REGISTERED AS {iso(l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
maximumRouteDescriptors(96)};

maxipumResponseTime ATTRIBUTE
WITH ATTRIBUTE SYNTAX LLCDefinitions.MaximumResponseTime;
MAT'CHES FOR EQUALITY ;
BEHAVIOUR
maximumResponseTime-B BEHAVIOUR
DEFINED AS
IThe timer value used to limit the¢maximum round trip response time
allowed for route discovery and censequently the maximum time a PDU can
remain in the system.!;;
REGISTERED AS {iso(1l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
maximumResponseTime (97) };

minipumPDUSize ATTRIBUTE
WITH ATTRIBUTE SYNTAX LLCDefinitions.MinimumPDUSize;
MA'CHES FOR EQUALITY ;
BEHAVIOUR
minimumPDUSize-B BEHAVIOUR
DEFINED AS
IThe minimum\number of octets that must be supported by an acceptable
route asgindicated by the LF bits of the routing information field.!;;
REGISTERED AS {igo (¥) member-body(2) us(840) ieee802-2(10032) attribute(7)
minimumPBUSize (98) };

rdeHpld ATTRIBUTE
WITH APTRIBUTE SYNTAX LLCDefinitions.RDEHold;
MATCHES-FOR EQUALITY ;
BEHAVIOUR
rDEHold-B BEHAVIOUR
DEFINED AS
!A BOOLEAN value representing the policy that, when true,
requires RDE to withhold sending PDUs while changing routes.!;;
REGISTERED AS {iso(l) member-body(2) us(840) ieeeB802-2(10032) attribute(7)
rdehold(99) };

rdeReplace ATTRIBUTE
WITH ATTRIBUTE SYNTAX LLCDefinitions.RDEReplace;
MATCHES FOR EQUALITY ;
BEHAVIOUR
rDEReplace-B BEHAVIOUR
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