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Foreword

ISO (the International Organization for Standardization) andIEC (the
Electrotechnical Commission) form the specialized systemnfor worldwid|

International
e standardiz-

ation. National bodies that are members of ISO or IEC participate in the
of International Standards through technical committees established by

development
he respective

organization to deal with particular fields of techmical activity. ISO and IEC technical

committees collaborate in fields of mutual interest.»Other international
governmental and non-governmental in halson with ISO and IEC, also t
work.

In the field of information technology, ISO and IEC have established a j
committee, ISO/IEC JTC 1. Draft/ International Standards adopted
technical committee are circulated to national bodies for voting. Publ
International Standard requires approval by at least 75 % of the na
casting a vote.

ISO/IEC 7809 was prepared by Joint Technical Committee ISO/IEC J|
mation technolog.

This second edition cancels and replaces the flrst edltlon (ISO 7809 : 198
been technically revised.

Annex A is for information only.

ganizations,
e part in the

bint technical
by the joint
cation as an
tional bodies

TC 1, Infor-

1), which has

iii
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Introduction

High-level data link control (HDLC) classes of procedures describe methods of data
link operation which permit synchronous or start/stop, code-transparent data
transmissioh between data stations in a variety of logical and physical configurations.
The classeq are defined in a consistent manner within the framework of an overall
HDLC architecture. One of the purposes of this International Standard is to maintain
maximum pompatibility between the basic types of ‘procedures, unbalanced and
balanced, this is particularly desirable for data stations with configurable
capability, which may have the characteristics of a primary, secondary, or combined
station, as required for a speclﬁc connection.

Primary -
station | fm——— e e e m-

Secondary Secondary
station station
A N

Figure 1 - Unbalanced data link configuration

This International Standard-defines three fundamental classes of procedures (two
unbalanced| and one balanced). The unbalanced classes apply to both point-to-point
and multippint configurations (as illustrated in figure 1) over either dedicated or
a transmission facilities. A characteristic of the unbalanced classes is the
a single primary station at one end of the data link plus one or more

responsible'fo

procedures.



https://standardsiso.com/api/?name=90088eb8b8e98baba7b4f1cee955c5ac

ISO/IEC 7809 : 1991 (E)

The balanced class applies to point-to-point configurations (as illustrated L{ figure 2)

over either dedicated or switched data transmission facilities. A characteri

tic of the

balanced class is the existence of two data stations, called combined stations, on a
logical data link, that may share equally in the responsibility for (data link

management, hence the designation "balanced” class of procedures.

For each class of
capabilities of the

procedures, a method of operation is specified in terms of the
basic repertoire of commands andresponses that are foynd in that

class. A variety of optional functions are also listed. Procedural descriptigns for the

use of the optional

functions are found in clause 6.

It is recognized that it is possible to construct symmetrical configurations foq operation
on a single data circuit from the unbalanced classes of procedures which are|defined in

this International
procedures (with I

a symmetrical point-to-point configuration (as illustrated in figure 3).

Standard. For{ example, the combination of two unbalanced
frame flow_as\commands only) in opposite directions wquld create

Combined < I Combined
station station
A B
Figure 2 - Balanced data link configuration
Primary Sec¢ondary
station I I station
1 1
I
—_—
-
I
Secondary Primary
station station
2 2

Figure 3 - Symmetrical data link configuration
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INTERNATIONAL STANDARD

ISO/IEC 7809 : 1991 (E)

pracedures

1 Sdope

This Iternational Standard describes the HDLC unbalanced
classe§y of procedures and the HDLC balanced class of
procedures for synchronous or start/stop data transmission.

Balanged operation is intended for use in circumstances
which [require equal control at either end of the data link.
Operafional requirements are covered in accordance with(the
overal] HDLC architecture. The procedures use the HDLC
frame |structure defined in ISO/IEC 3309 and .the )HDLC
elements of procedures described in ISO/IEC 4335;

For th¢ unbalanced classes, the data link consists of a primary
station] plus one or more secondary stations and operates in
either | the normal response mode._or the asynchronous
response mode in a point-to-point op multipoint configuration.

link control (HDLC) procedures — Classes of

stem — Hih-levl

ISO/IEC 2382-9 : 1984, Data processing - Vocabulary - Part
09: Data communication. ‘

ISO/IEC  3309:1991, Information  technolagy -
Telecommunications and information exchange between
systems - High-level data link control (HDLC) procgdures -
Frame structure.

ISO/IEC  4335:1991, Information technolagy -
Telecommunications and information exchange between
systems - High level data link control (HDLC) procedures -
Elements of procedures.

ISO/IEC 8885 :1991, Information  technolggy -
Telecommunications and information exchange between
systems - High-level data link control (HDLC) procedures -
General purpose XID frame information field coorInt'and
format.

3 General description
3.1 Principles
3.1.1 Types of data station

3111 Two types of data station are defined ifor the

The following standards contain provisions which, through
reference in this text, constitute provision of this International
Standard. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties
to agreements based on this International Standard are
encouraged to investigate the possibility of applying the most
recent editions of the standards indicated below. Members of
IEC and ISO maintain registers of currently valid
International Standards.

unbalanced classes of procedures (see figure 4):

a) primary station, which sends commands, receives
responses and is ultimately responsible for data link
layer error recovery;

b) secondary stations, which receive commands, send
responses and may initiate data link layer error recovery.

3.1.1.2 One type of data station is defined for the balanced
class of procedures (see figured4), i.e. combined stations,
which send both commands and responses, receive both

1
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commands and responses, and are responsible for data link
layer error recovery.

3.1.2 Configurations

For the unbalanced classes of procedures, a single primary
station plus one or more secondary station(s) shall be
connected together over various types of transmission
facilities to build point-to-point or multipoint, half-duplex or
duplex, switched or non-switched configurations.

3.2 Fundamental clasLes of procedures
3.2.1 Designations

Three fundamental classes of procedures are defined. They
are designated:

UNC - Unbalanced |operation Normal response mode
Class;

UAC - Unbalanced |operation Asynchronous response
mode Class;-and

For [the balanced class of procedures, two combined stations

shal] be connected together over various types of transmission

facilities to build point-to-point, half-duplex or duplex,
Wi

switched or non-switched configurations.

3.1.3 Operational modes

In an unbalanced class, any coupling of a primary station with

adddessing is system dependent and is not specified in either
ISOIEC 3309 or this.International Standard.

BAC - Balanced operation Asynchronous| balanced
mode Class.

In these designations

— the first letter, U or B, indicates unbglanced or
balanced operation;

— the second letter,)A or N, indicates asynchronous or
normal response-mode; and

— the third letter, C, stands for class.

3.2.2 Basic repertoires

The following basic repertoires utilize single octet 4ddressing,
uniextended control field format, a 16-bit FCS, and
synchronous transmission.

3.22.1 UNC

The basic repertoire of commands and responses| for UNC
shall be as follows:

Comm: Responses

I I

RR RR

RNR RNR

SNRM UA

DISC DM
FRMR

3222 UAC

The basic repertoire of c$mmands and responses| for UAC
shall be as follows:

mformatlon (I) frames Upon receipt and acceptance of a
mode setting command, both the send and receive state
variables of the receiving station, shall be set to zero. Upon
receipt and acceptance of an acknowledgement response to a
mode setting command, both the send and receive state
variables of the originating station shall be set to zero.

Comm: Responses
I I

RR RR

RNR RNR
SAKM UA

DISC DM

FRMR
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Data Source and
flow sink *
Command Response Command and
Control control ° control response contrgl
Primary Secondary Combined
station station station
* For send-only I frame stations or receive-only I frame stations, remove source or sink capability,
as appropriate.
Figure 4 - HDLC stations - Building blocks
deletions of commands and responses to or from fhe basic
3228 BAC repertoires, or by the use of alternate address or conjtrol field
The Basic repertoiré of commands and responses for BAC formats or alternate frame checking sequences or |alternate
shall be as follows? form of transmission (see figure 5). Option 11-is applicable
Commands Responses to the balanced class of procedures only.
I I
RR —RR 34— Consistenecy-of elasses-of procedures——
RNR RNR
SABM UA The consistency in the three classes of procedures, obtained
DISC DM through the use of the concepts of modes of operation, basic
: FRMR command/response repertoires, and hierarchical structuring, is

3.3 Optional functions

Fifteen optional functions are available (see table1) to
modify the fundamental classes of procedures defined in 3.2.
These optional functions are obtained by the additions or

shown in figure 5. This consistency in repertoire facilitates
the inclusion of multiple versions of the classes of procedures
in a data station that is configurable.
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Table 1 - Optional functions

Option Functional description Required change
1 Provides the ability to exchange identification and/or characteristics | Add command: XID
of data stations Add response: XID
2 Provides the ability for more timely reporting of I frame sequence
€ITOorS
3 Provides the ability for more efficient recovery from I frame
sequence errors by requesting retransmission of a single frame Add response: SREJ
4 Provides the ability to exchange information fields independent of the | Add command: Ul
mode (operational or non-operational) without impacting the I frame | Add response: UI
sequence numbers
5 Provides the ability to initialize a remote data station, and the ability | ,Add.command: SIM
' to request initialization Add response: RIM
6 Provides the ability to perform unnumbered group and all-station | Add and: UP
polling as well as unnumbered individual polling
7 Provides for greater than single octet addressing Use extended addressing format
inste of basic addressing
form
8 Limits the procedures to allow I frames to be.commands only Delete response: I
9 Limits the procedures to allow I frames to be responses only Delete command: I
10 Provides the ability to use exténded sequence numbering (modulo | Use |extended control fi¢ld
128) format instead of basic contyol
field | format. Use SXXME
1 Provides the ability to reset the state variables associated with only
one direction ‘of information flow (for BAC only)
12 Provides-the ability to perform a basic data link test
13 Provides the ability to request logical disconnection
14 Provides for 32-bit frame checking sequence (FCS)
the 16-bit FCS
15 Provides for start/stop transmission Use |[start/stop transmission
inste of synchronous
transmission
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Basic
repertoire

Optional
functions
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UNC UAC BAC
Primary Seconda; Primary Seconda . .
station station v station station i Combined station
Commands Responses Commands Responses Commands Responses
1 I I I 1 I
RR RR RR RR RR RR
RNR RNR RNR RNR RNR RNR
SNRM UA SARM UA SABM UA
DISC DM DISC DM DISC DM
FRMR : FRMR FRMR
Synchronous transmission Synchronous transmission Synchronous tfansmission
Basic addressing format Basic addressing format Basic addresging format
16-bit FCS 16-bit FCS 16-bit FCS
Modulo 8 Modulo 8 Modulg 8
. Command Response Command Response
For identhcatipn For command I frames only
1 : :
XID -« Add —> XD 8 Delete ~ — 1
9. For REJ recovery . 9 For response I frames only
REJ = Add — REJ 1 - Delete
For single frame retransmission For extended sequence numberjng
3 10 Use extended control fi ;EIformat
SRE] < Add —>  SREJ instead of basic control field format;
use SXXME instead of SXXM
For unnumbered information For oné—way reset (BAC only|
Ul = A — 11 RSET «— Add
For initialization 2 For data link test
> SIM Add” 5> RIM TEST -=— Add —> |TEST
For unnumbéred-polling “For request disconnect
6 Up & Add 13 Ad —> | RD
For multi-octel addressing For 32.53t FCS
7 Use extended instead of 14 Use the 32-bit FCS instead
basic addressing format of the 16-bit FCS
For start/stop transmission
15 Use start/stop transmission instead

of synchronous transmission

Figure 5 - HDLC classes of procedures
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3.5 Conformance to the HDLC classes of
procedures

A data station shall be described as conforming to a given
class of procedures, with optional functions, if it implements
all commands and responses in the basic repertoire for the
class of procedures as modified by the selected optional
functions, i.e.

two-way alternate or two-way simultaneous data transfer.
The procedure uses the HDLC frame structure defined in
ISO/IEC 3309 and the HDLC elements of procedures
described in ISO/IEC4335. It wuses the basic
command/response repertoire (see figure 5) designated UNC
(or UAC). Although only the basic commands and responses
are described, there are several optional functions available
for enhanced operation. These are listed in 3.3 and shown in
figure 5.

the responses in the basic repertoire for the unbalanced
class of procedures as modified by the selected optional
functions;

b) a secondary station shall have the ability to receive all
of the commands in the basic repertoire for the
unbalanced class of procedures as modified by the
selected optional functions;

c) a combined station shall have the ability to receive all
of the commands and responses in the basic repertoire
for the balanced class of procedures as modified by the
selected optional functions.

3.6 |Method of indicating classes and optional
functions

The [classes of procedures and the optional functions shall be
indigated by specifying the designation of the class (see 3.2.1)
plus|the number(s) of the accompanying optional functions
(see3.3).

Example 1: Class UNC1,2,6,9 indicates the unbalariced
operation normal response mode class of procedures
with the optional function for identification«(XID), REJ
recovery (REJ), unnumbered polling (UP), and one-way
data flow from the secondary station(s). to the primary
station.

Example 2: Class UACI15/10,13 indicates the
unbalanced operation asynchronous response mode class
of procedures with\ the optional functions for
identification (XID);, initialization (SIM, RIM), extended
sequence numbering (modulo 128), and request
disconnect (RD).

Example3: Class BAC2,8 indicates the balanced
operation asynchronous balanced mode class of
procedures with the optional functions for REJ recovery

o anag u aD1l] LO 0 ai as OITHTIATKK]

4 Unbalanced operation (point-to-point and
multipoint)

4.1 General

The following requirements apply to the procedure for
unbalanced operation of synchronous or start/stop data
transmission over point-to-point or multipoint data links with

6

NOTE — The HDLC unbalanced classes)of [procedures
operate as illustrated in the examples given-in ISQYIEC 4335,
Annex B. (See clause 1.)

4.2 Description of the data link
4.2.1 Configuration (see figure1)

The unbalanced operation link configuration s
of one primary statiomand one or more second:
interconnected by physical layer transmission facilitjes.

4.2.2 Physical layer transmission facilities

The physical layer transmission facilities may provide either
half-duplex or duplex transmission over switched or non-
switched data circuits.

NOTE — In the case of a switched data gircuit, the
procedures described assime that the switched data|circuit has
been established.

The data link layer shall not initiate data transmissidn until an
indication of circuit availability is provided by th¢ physical
layer. (In some systems providing two-way alte};mte data

exchange on physical layer data circuits using half-duplex
transmission, this indication of physical laydr circuit
availability is indicated by an idle data link channel §tate.)

4.3 Description of the procedures

43.1 General

Unbalanced control procedures shall operate on a|data link
with one primary station and one or more secondary|station(s)
in either normal or asynchronous response mode. |[Only one
secondary station at a ti
response mode. The pri

responsible for overall data ki

Each data station shall check for the correct receipt of the 1
frames it has sent to the remote data station by checking the
N(R) of each received I frame and supervisory frame.

4.3.2 Data station characteristics
The primary station shall be|responsible for:

a) setting up the data|link and disconnecting the data
link;
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b) sending information transfer, supervisory and
unnumbered commands; and

¢) checking received responses.

Each secondary station shall be responsible for:

a) checking received commands; and

b) sending information transfer, supervisory and

4.4 Detailed definition of the procedures

The ptocedures for a permanently connected data link or an
established switched connection are defined in 4.4.1 to 4.4.6.

The protocol for establishing and disconnecting a switched
data ¢ircuit is not within the scope of this International
Standgrd. However, the ability to exchange identification
and/or] characteristics after the switched connection is
established is available as an optional function.

4.4.1 BSetting up and disconnecting the data link
4.4.1.1 Setting up the data link

The grimary station shall initialize the data link with a
secondary station by sending a SNRM (or SARM) command
and shall start a response time-out function (or equivalent),
The afldressed secondary station, upon receiving the SNRM
(or SARM) command correctly, shall send the UA response
at its first opportunity and shall set its send and receiye state
variabjes to zero. If the UA response is received Correctly,
gta link set up to the addressed secondary“station is

e state variables relative to that secondary station to
and  shall stop the response fime-out function (or

and, the secondary station détermines that it cannot
e indicated mode, it shall send the DM response. If
response is received correctly, the primary ‘station
stop the response time-out function (or equivalent).

response time-out funcuon (or eqmvalent) (see 4.4, 3)

This action may continue until a UA response. has been
received correctly or until recovery action takes place at a
higher level. :

4.4.1.2 Disconnecting the data link

The primary station shall disconnect the data link(s) with
secondary station(s) by sending a DISC command and shall
start a response time-out function (or equivalent). The

ISO/IEC 7809 : 1991 (E)

addressed secondary station(s), upon receiving the DISC
command correctly, shall send a UA response -at its first
opportunity and shall enter the normal disconnect mode
(NDM), or the asynchronous disconnected mode (ADM), as
predefined for that secondary station. If, upon receipt of the
DISC command, the addressed secondary station is already in
the disconnected mode, it shall send the DM response. The
primary station, upon receiving a UA or DM response to a
sent DISC command, shall stop the response time-out

time-out function (or.equivalent), and the pnmary stafion may
resend the DISC command and restart the response fime-out
function (or.equivalent) (see 4.4.3).

This action may continue until either the UA respofise or a
DM ‘response has been received correctly or until fecovery
action takes place at a higher level.

4.4.1.3 Procedure in a disconnected mode

A secondary station in NDM (or ADM) shall |monitor
commands, shall react, at the earliest respond opportlnity, to
a SNRM (or SARM) command as outlined in 4.41.1, and

commands received with the P bit set to "1"|with a

disconnected mode (DM) response with the F bit set to "1".
Other commands received with the P bit set to "0"|shall be
ignored. The DM response shall be used to report the

secondary station status asynchronously in ADM.

4.4.2 Exchange of information (I) frames
4.4.2.1 Sending I frames

The control field format shall be as defined in ISO/IEC 4335
(see clause 1) for an I frame with N(S) set to the valge of the
send state vanable V(S) and with N(R) set to the valye of the

ate-variable OWis set-up, both
V(S) and V(R) shall be set to zero. The maximum length of I
frames shall be a system-defined parameter.

If the data station is ready to send an I frame numbered N(S),
where N(S) is equal to the last received acknowledgement
plus the modulo - 1, the data station shall not send the I frame
but shall follow the procedures described in 4.4.3.


https://standardsiso.com/api/?name=90088eb8b8e98baba7b4f1cee955c5ac

ISO/IEC 7809 : 1991 (E)

4.4.2.2 Receiving I frames

After a data station receives correctly an in-sequence I frame
[i.e., N(S) equals the value of the receive state variable V(R)]
that it can accept, it shall increment its receive state variable
V(R), and, at its next opportunity to send, take one of the
following actions:

a) If information is available for transmission and the
remote data station is ready to receive, it shall act as

In NRM, a secondary station shall depend on the primary
station to initiate time-out recovery.

The duration of time-out functions (or equivalent) shall be
system-dependent and subject to bilateral agreement. To
resolve possible contention| situations in ARM, the duration
of the secondary station’s time-out function shall be different
from that of the primary station.

cribed in 44.2.1 and acknowledge the received 1
ame(s) by setting N(R) in the control field of the next
ansmitted I frame to the value of V(R).

) If information is not available for transmission but the
ata station is ready to receive I frames, the data station

hall send an RR frame and acknowledge the received I
ame(s) by setting N(R) to the value of V(R).

) If the data station is not ready to receive further I

ames, the data station may send an RNR frame and
knowledge the received I frame(s) by setting the N(R)
the value of V(R).

If the| data station is unable to accept the correctly received I
framé(s), V(R) shall not be incremented. The data station
may $end an RNR frame with the N(R) set to the value of
V(R)

4.4.23 Reception of incorrect frames

If a frame is received with an incorrect FCS, it shall be
discayded.

If an|I frame is received with a correct FCS but with an
incortect N(S), the receiving data station shall ignore the N(S)
field pnd discard the information field in that-frame. This
shall continue until the expected I frame is'received correctly.
The {lata station shall, however, use'\the P/F and N(R)
tions in the discarded I framés. )The data station shall
then [acknowledge the expected\I' frame, when received
corre¢tly, as described in 4.4.2.2;

The B/F recovery (checkpointing) shall cause retransmission
of thelI frames received incorrectly, as described in 4.4.4.

4.4.24 Data station receiving acknowledgments

A dath station receiving an I, RR or RNR frame with a valid
NR) acknowledged all previously

~ 4.4.4 P/F bit usage

P/F bit usage in the unbalanced classes of proéed , UNC
and UAC, shall be as described in ISO/IEC 4335.

4.4.5 Two-way alternate considerations
In the case of normal respond/opportunity, two-way hlternate,
data link operation
a) transmission_from
allowed until éither

1) receipt of a frame with the F bit set to "1I", or

e primary station shall not be

2)expiry of a no-response time-out functioh; and

b) transmission from the secondary station shdll not be
allowed until receipt of |a frame with the P bit sef to "1".

NOTE 1 — In multipoint configurations of norm3l respond
opportunity, two-way altemate, data link operation oyer duplex
physical facilities, the primary station may transmit frrmes with
the P bit set to "0" to non-polled secondary stations in|the above
mentioned period.

In the case of normal respond opportunity, two-way alternate,
data link operation, a data [station shall not accept further
frames after a frame with the P/F bit set to "1" was jaccepted
and before it sends a frame with the F/P bit, respectjvely, set
t.O "1"'

In the case of asynchronous respond opportunity, two-way
alternate, data link operation, transmission from a dafa station
shall not be allowed until either

a) detection of an idle data link channel state after
receipt of a frame or a flag; or

b) the end of an extended period of inactivity (idle data
link channel state).

transmitted I frames up to and including the I frame
transmitted with N(S) equal to x - 1.

4.43 Time-out considerations

In order to detect a non-reply or lost-reply condition, each
primary station shall provide a response time-out function (or
equivalent). Also, in ARM, each secondary station shall
provide a command time-out function (or equivalent). In
each case, the expiry of the time-out function (or equivalent)
shall be used to initiate appropriate error recovery procedures.

8

NOTE 2 — In the case of half-duplex data circuit facilities,
appropriate accommodation has to be made to control the
direction of data transmission. The direction of transmission is
controlled by the data link |layer, and may be signalled by the
physical layer.

If no frames are transmitted from either data station while in
ARM and information is waiting for transmission, it is
advisable that the data station transmits at first a supervisory
frame only in order to avoid long time recovery action, which
would occur in the case of I frame contention.
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_ If a data station has transmitted frames and no further frames
are pending for transmission, it shall give the right to transmit
to the remote data station.

4.4.6 Two-way simultaneous considerations

For each unbalanced class of procedures, two-way

simultaneous communication protocols may be used
. . . e .

ISO/IEC 7809 : 1991 (E)

layer. (In some systems providing two-way alternate data
exchange on physical layer data circuits using half-duplex
transmission, this indication of physical layer circuit
availability is indicated by an idle data link channel state.)

5.3 Description of the procedures

indepen -e—half
duplex tfransmission). However, in the case of half-duplex
data cir¢uit facilities, appropriate accommodate has to be
made tg control the direction of data transmission. The
directior] of transmission is controlled by the data link layer.
In addition, in the case of normal respond opportunity, data
transmission from the secondary station shall not be allowed
until recgipt of a frame with the P bit set to "1".

5 Balanced operation (point-to-point)
5.1 Geperal

The following requirements apply to the procedure for

It uses the basic command/response repertoire (see figure 5)
designated BAC. Although only the basic commands-and
responsds are described, there are several optional-functions
available for enhanced operation. These are listed ih 3.3 and
shown in figure 5.

NOTE — The HDLC balanced class of procedures operates
as illustrated in the examples given-in ISO/IEC 4335, Annex B.
(Sep clause 1.)

5.2 Description of the @ata link
5.2.1 Copnfiguration (see'figure 2)

The baljnced operation data link configuration shall consist
of two fombined stations interconnected by physical layer
transmission facilities.

53.1 General
Balanced confrol procedures s pe link
where the data station at each end of the data\link is a

combined station. The procedures shall use the async
balanced mode. Each combined station shall be
responsible for data link layer error recovery.

Each combined station shall check-for'the correct rec¢ipt of
the I frames it has sent to the remote combined station by
checking the N(R) of each received I frame or supervisory
frame.

5.3.2 Combined station characteristics

Each station shall ‘be a combined station, i.e., it shall I able
to set up the'data link, disconnect the data link, and both send
and receive .commands and responses.

5.4 Detailed definition of the procedures

The procedures for a point-to-point data link ::t::g a
permanently connected or an established switched connection
are defined in 5.4.1 to 5.4.6.

The protocol for establishing and disconnecting a switched
data circuit is not within the scope of this Interngtional
Standard. However, the ability to exchange identification
and/or characteristics after the switched connectipn is
established is available as an optional function.

5.4.1 Setting up and disconnecting the data link
5.4.1.1 Setting up the data link

Either combined station may take the initiative to initialize
the data link. It shall send the SABM command and ptart a
response time-out function (or equivalent). The | other
combined station, upon receiving the SABM co
correctly, shall send a UA response and reset both i
and receive state variables to zero. If the UA res;

5.2.2 Physical layer transmission facilities

The physical layer transmission facilities may provide either
half-duplex or duplex transmission over switched or non-
switched data circuits.

NOTE — In the case of a switched data circuit, the
procedures described assume that the switched data circuit has
been established.

The data link layer shall not initiate data transmission until an
indication of circuit availability is provided by the physical

. A Y | th A
received-correetly;-the-da
the initiating combined station shall set both its state variables
to zero, stop the response time-out function (or equivalent),
and enter the indicated mode. If, upon receipt of the SABM
command, a combined station determines that it can not enter
the indicated mode, it shall send the DM response. If the DM
response is received correctly, the initiating combined station
shall stop the response time-out function (or equivalent).

If an SABM command, UA response or DM response is not
received correctly, it shall be ignored. The result will be that
the response time-out function (or equivalent) will run out in
the combined station which originally sent the SABM

9
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command and that combined station may resend the SABM
command and restart the response time-out function (or
equivalent) (see 5.4.3).

This action may continue until a UA response has been
received correctly or until recovery action takes place at a
higher layer.

either enter the indicated mode immediately or defer entering
the indicated mode until receiving a UA response. In the
latter case, if the UA resp(ﬂnse is not received, the combined
station may enter the mode when the response time-out
function (or equivalent) expires, or the combined station may
reissue the mode setting command.

When the mode setting | commands are different, each
combined station shall enter ADM and issue a DM response

541

Eithes combined station may take the initiative to disconnect
the data link. It shall send the DISC command and start a
responpse time-out function (or equivalent). The other
combined station, in an operational mode, upon receiving the
DISC|command correctly, shall send a UA response and enter

ponse time-out function (or equivalent) will run out in
the dombined station which originally sent the DISC
commnjand unless a separate mode setting command is
received, in which case the response time-out function (or
equivplent) may be stopped. This combined station may
resend the DISC command and restart its response time-out
functipn (or equivalent).

This pction may continue until a UA or DM response has
been teceived correctly, a DISC command has(beeén received
corregtly, or until recovery action takes place at a higher
layer.

5.4.1.8 Procedure in a disconnected iode

A cgmbined station in ADM shall monitor received
comnjands, shall react to_‘a“SABM command as outlined in
5.4.1.]1, and shall respond with a DM response to a received
DISC| command. It<shall respond to other commands
receivied with the P, bit set to "1" with a disconnected mode
(DM)| response-with the F bit set to "1". Other commands

receivied with’the P bit set to "0" shall be ignored. The DM
resporse_ shall be used to report the combined station status
async j oM

at the earliest respond opportunity. In the case,ofl a DISC
command contention with a different mode setting command,
no further action is required. In the case-of contention
between SABM and SABME commands, the .combined
station sending the. SABME command)shall have priority
over the combined station sending|the SABM command in
re-attempting data link establishment.

5.4.2 Exchange of information (I) frames
5.4.2.1 Sending I frames |1
The control field format shall be as defined in ISOE/:EC 4335

(see clause 1)-for an I frame, with N(S) set to the valpe of the
send state'variable V(S) and with N(R) set to the valpe of the
receive state variable V(R). Following data link setiup, both
V(S)and V(R) shall be set to zero. The maximum length of I
frames shall be a system-defined parameter. ‘

If the combined station is ready to send an I frame numbered
N(S), where N(S) is |equal to the last [received
acknowledgement plus the modulo - 1, the combined station
shall not send the I frame| but shall follow the prpcedures
described in 5.4.3. S

The decision whether to send an I frame as a command or as
a response, i.e., to use the remote or the local address to
indicate a P or an F bit, respectively, shall depend on|the need
to acknowledge a received P bit set to "1" by transmitting a
response with the F bit set to "1".

5.4.22 Receiving I frames

PANET

5.4.14 Simultaneous attempts to set mode (contention)

When a combined station issues a mode setting command
and, before receiving an appropriate response, receives a

. mode setting command from the remote combined station, a

contention situation has developed. Contention situations

shall be resolved in the following manner.

When the sent and received mode setting commands are the
same, each combined station shall send a UA response at the
earliest respond opportunity. Each combined station shall

10

remote combined station is ready to receive, it shall act
as described in 5.4.2.1 and acknowledge the received I
frame(s) by setting N(R) in the control field of the next
transmitted I frame to the value of V(R);

b) if information is not available for transmission, but

. the combined station is ready to-receive I frames, the
combined = station sh: send an RR frame and
acknowledge the received I frame(s) by setting N(R) to
the value of V(R); or

¢) if the combined station is not ready to receive further I
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frames, the combined station may send an RNR frame
and acknowledge the received I frame(s) by setting the
N(R) to the value of V(R).

If the combined station is unable to accept the correctly
received I frame(s), V(R) shall not be incremented. The
combined station may send an RNR frame with the N(R) set
to the value of V(R).

ISO/IEC 7809 : 1991 (E)

stopped. If, during the interval that the time-out function (or
equivalent) is running, other frames are sent for which
acknowledgements are required, the time-out function (or
equivalent) may have to be restarted.

If the response time-out function (or equivalent) runs out, a
command with the P bit set to "1" may be (re)transmitted, and
the response time-out function (or equivalent) restarted.

The I supervisory frame transmitted will be either a
commanld or a response depending on whether a P bit set to
"1" or F bit set to "1" transmission, respectively, is
required. If the transmission of a P bit or F bit set to "1" is
not reqpired, the acknowledgement frames may be either
commar|ds or responses.

5.4.2.3 [Reception of incorrect frames

If a frame is received with an incorrect FCS, it shall be
discarded.

If an I [frame is received with a correct FCS but with an
incorrect N(S), the receiving combined station shall ignore
the N(S) field and discard the information field in that frame.
This shpll continue until the expected I frame is received
correctly. The combined station shall, however, use the P/F
and N(R) indications in the discarded I frames. The
combingd station shall then acknowledge the expected I
frame, when received correctly, as described in 5.4.2.2,

The PYF recovery (checkpointing) shall cause wthe
retransmission of the I frames received incorrectly, as
describdd in 5.4 4.

5.4.2.4 |Combined station receiving acknowledgements

" A combjined station receiving an I, RR;or-RNR frame with a
valid N(R) =x shall treat as acknowledged all previously
transmifted I frames up to and_including the I frame
transmifted with N(S) equal to.x.--1.

5.43 Time-out considerations

In ordef to detect\a)no-reply or lost-reply condition, each
combined station. shall provide a response time-out function
(or equivalent). The expiry of the time-out function (or
equivalgnt)'shall be used to initiate appropriate error recovery

5.4.4 P/F bit usage

P/F bit usage in the balanced class of procedire;”BA(, shall
be as described in ISO/IEC 4335 (see clause 1)

5.4.5 Two-way alternate considerations

In two-way alternate, data link ‘operation, transmission ffrom a
combined station shall not be-allowed until either

a) detection of  an idle data link channel stat¢ after
receipt of a frame'or a flag; or

b) the end-of an extended period of inactivity (idle data
link channel state).

NOTE — In the case of half-duplex data circuit fqcilities,
appropriate accommodation has to be made to control the
direction of data transmission. The direction of transmifsion is
controlled by the data link layer, and may be signalled by the
physical layer. ‘

If no frames were transmitted from either combined ptation
while in ABM and information is waiting for transmisgion, it
is advisable that the combined station transmits at |first a
supervisory frame only in order to avoid long time retovery
action, which would occur in the case of I frame contention.

If a combined station has transmitted frames and no further
frames are pending for transmission, it shall give the night to
transmit to the remote combined station.

5.4.6 Two-way simultaneous consideration

For a balanced class of procedures, two-way. simultaneous
communication protocols, may be used independent of
physical data circuit capability (i.e. half-duplex or duplex
transmission). However, in the case of half-duplek data
circuit facilities, appropriate accommodation has to b¢ made

procedures.

The duration of time-out functions (or equivalent) shall be
system-dependent and subject to bilateral agreement. The
duration of the time-out function (or equivalent) in the two
combined stations shall be unequal in order to resolve
contention situations, especially in two-way alternate
operation.

The time-out function (or equivalent) shall be started
whenever the combined station are transmitted a frame for
which a reply is required. When the expected reply is
received, the time-out function (or equivalent) shall be

o control the direction of data wansmission. Ihe direction of
transmission in controlled by the data link layer.

6 Uses of the optional functions

Some uses of the optional functions defined in 3.3 are
described in this clause. The optional functions provide
additional capabilities beyond the basic operations described
in clauses 4 and 5. The commands and responses identified
are, in general, defined in ISO/IEC 4335.

11
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6.1 Option 1 — identification

The identification optional function provides the means for
data link layer entities to exchange data link layer parameters
and characteristics of operation before or during normal
operation. The function utilizes the Exchange Identification
(XID) command and response frames.

A prrme applrcatron of Opnon 1is rn conjunctron with a

workmg physrcal path from the physrcal layer, and prior to
establishing a logical data link connection over which
network layer information can be exchanged, the data link
layer entities can exchange details concerning the data link
layer addresses (individual and group) that they are
responsive to, the capabilities that they support (for example
options, class(es) of procedure, etc.), and the parameter
values employed (for example, value of reply timer, receive
window size, maximum frame length, etc.). The manner in
which these details are encoded in the information field of the
XID frames exchanged is the subject of ISO/IEC 8885.

Included in the identification function is an option for
accommodating a limited amount of higher layer information
in the XID frame information field. This may be useful in
.applications where security and/or authentication check
routines must be invoked prior to the establishment of a
logical daia link connection between network layer entities,
Such information is transported transparently by the data link
layer entities.

In addition to its applicability before data link connection

mechanism for indicating a change in (data link layer
parameter value(s) while in the information transfer phase.
| Examples of such parameters are the receive window size and
the maximum frame length. Local.conditions at one end of a
data link connection (for example, long term congestion or
non-temporary reduction in buffering capacity) may dictate a
change in operation of the remote station in order to maintain
efficient utilization. -6f the physical facilities. The
identification function allows a local-to-remote transfer of
local parameter, values at any time, with a remote-to-local
confirmation-in‘retum.

6.2 Option 2 — RE] recovery

The REJ recovery optlonal funcuon provrdes a mechamsm

establishment, the identification function also“provides a

bit exchange checkpointing function that in some modes of
operation is required to be associated with the last frame
transmitted in each transmit opportunity.

In two-way sxmulnrneous operation, the improvement in
performance gained by using the REJ function is measured by

the number of I fra

time where the gap is

transmrt window is

The single frame ret
mechanism for a rece

I frame out of a serie;
for different I frame:

mechanism is. the) sel
frame.

es that would be sent after the point in
reported, versus when the transmitter’s
exhausted or aclmowledgement timer

s-perfprmed. In cases

ansmission optional
iyer to request retransmissi

The SREJ frame does not incorporate an acknowledgement

does when the P/F b
frames numbered X

_furiction for I frames received when the P/F bt is set to "0"; it
it is set to "1". For example, to report
, X+3, and X+5 missJF;, a SREJ(X)

frame could be sent with its P/F set to "1",

hen appropriate

for the mode of operation, to acknowledge re¢eipt of I frames

numbered up throu,

frames could be sent immediately with thei

uou, not

acknowledging  any

X-1.
P/F bits set to
es received.

SREJ(X+3) 4nd SREJ(X+5)
o

Acknowledging receipt of a retransmitted I frame is usually

accomplished by an I, RR or RNR frame tr.
N(R) value that identifies the correct receipt

frame.

This optional function is equally adaptable

mission with an
the requested I

both two-way

simultaneous operation and two-way alternale operation. In

two-way simultaneo
are interspersed in

new I frames. In two-way alternate operati
frames alone are retr:

operation, the retr: itted I fr.

e ongoing sequential [transmission o
the requested 1
ansmitted, followed by pew I frames as

appropriate. Although this optional function|imposes greater

buffering requiremen

ts in the receiver data li

layer to hold

out-of-sequence, higher-numbered good frames received until

the required lower-n;f;rbered frames are r

better utility of the i
link.

‘ormation transfer cap:

condrtron of recerved I frames, and thereby requestmg the
retransmission of I frames starting with the first missing I
frame. The mechanism is the reject (REJ) command/response
frame.

This function has its greatest utility in systems that support
two-way simultaneous operation, so that an observed gap in
received sequence numbers can be reported immediately,
during incoming information transfer. In two-way alternate
operation, the REJ function offers a somewhat lesser utility,

but does separate the sequence error reporting from the P/F

12

Another request for retransmission can take place when it is

perceived that the

sired action has not taken place. This

perception comes about either as the result of a SREJ timer

timeout, or by the
requested I frame X -

eipt of requested I frame X before
(the request for I frame X - n precedes

the request for I frame X).

6.4 Option 4 — unnumbered information

The unnumbered information optional function provides a
mechanism for the sering of higher layer information at any
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time without any impact on whatever mode of operation may
be in use. The mechanism is the unnumbered information
(UI) command/response frame.

There are no logical exchange procedures associated with this
function. There are no error recovery procedures, no flow
control procedures, no data link establishment procedures,
and no acknowledgement procedures associated with Ul
frame operation. Error control procedures cover only those

ISO/IEC 7809 : 1991 (E)

The UP command frame contains no sequence numbers,
acknowledges no frames received and is addressable to one or
more or all of the stations on the data link. The order of
response and ensuring non-overlap of responses is not the
subject of this International Standard. Responses are optional
or mandatory depending on whether the UP command frame
had its P bit set to "0" or "1", respectively. Unless the
underlying  response-ordering-mechanism  provides an
indicator of "last responder”, it is suggested that a specified

matters concerned with frame structure and the frame check
sequence, leading to the frame being discarded and no action
taken. | The only data link layer parameter that is involved is
the njaximum established frame size at the receiver.
Violation of maximum frame size will lead to a frame
rejection (FRMR) exception condition when received during
an infgrmation transfer phase.

UI fragnes can be transmitted to one or more or all multiple
statio:I without concern for sequence number alignment at

the stations involved. Depending on the application, UI
frames can be transmitted repeatedly with the same contents
to impyove the likelihood that a good copy of the transmittal
is recejved correctly at all intended receivers.

UI frame-only operation may be a logical choice of operation
in highly reliable, error-free data link layer environments.
Highey layer provision of error recovery procedures and flow
contro] procedures may result in an acceptable information
transpgrt mechanism for the users of such configurations.

ption 5 — initialization

ction can be employed at any time, whenever it is
deemefl necessary by the station involved. A RIM response
would|result in an SIM\ command being sent. The SIM
d shall be responded to using the UA response frame.
ature and {miake-up of the exchange or exchanges

pnmary/combmed station  initiates the mmahzatlon
procedures, a SIM command frame is sent without there
being a requesting RIM response frame.

6.6 Option 6 — unnumbered polling

The unnumbered polling optional function provides the
mechanism for a primary/combined station to poll orie or
more or all of the associated secondary/combined stations
with a single frame transmission. The mechanism is the
unnumbered poll (UP) command frame.

"last" station respond to every UP command frame
with an F bit set to the value of the P bit in the UP cgmmand
frame, so that the station which sent the UP, command does
not have to reply on time-out.

6.7 Option 7 — multi-octet addressing

The multi-octet addressing <ptional function defines the
means for having an address, field of N octets in length. The
mechanism employs one\bit per octet to act as an|end-of-
address-field indicator:, This bit set to "0" means thaf another
address field octet follows. This bit set to "1" means that this
octet is the final octet in the address field. The sum of the 7N
bits in the identified N-octet address field constitutes ja single
address., This address can be an individual or group
The all-station address is always an address octet of ['1" bits.
An N-octet address field can be considered to have
that/is expressed as a bit stream of 7N bits, or

is considered desirable for each data link location
system (even a system that spans independent data ki
have a unique data link layer identifier. System management
and station administration may benefit as a result. | Station
portability from data link to data link within the systein could
be enhanced. This optional function may also be employed in
situations where one octet of addressing (i.e., 256 total
addresses, including the null and the all-station addrésses) is
insufficient.

6.8 Option 8 — command I frames only

The command I frames only optional function restricts I
frames to being I command frames only.

In balanced operation, each combined station’s ability| to send
I frames is only unpeded to the extent that an I e

F b1t set to "1" must be sent. A non-I response frame must be
utilized. If a series of I command frames is in the process of
transmission when an F bit set to "1" must be sent, a non-I
response frame must be inserted into the stream of I frames,
between I frames, in order to convey the F bit set to 1" to the
remote station.

In unbalanced operation, applying the optional function
results in a quite different overall service, one that yields an
information send-only service at the primary station and an
information receive-only service at the secondary station(s).

13
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6.9 Option 9 — response I frames only

The response I frames only optional function restricts I
frames to being 1 response frames only. This function was
defined to be the procedural complement of the command 1
frames only optional function (see 6.8).

In balanced operation, each combined station’s ability to send
I frames is only impeded to the extent that I frames cannot
cany P bits. Hence, a non—I command frame must be sent 1f a

e process of l:ransmlsswn when a P bit set to "1" must be
sent} a non-I command frame must be inserted into the stream
of I|frames, between I frames, in order to convey the P bit set
to "|1" to the remote station.

In {mbalanced operation, applying the optional function
results in a quite different overall service, one that yields an
information receive-only service at the primary station and an
infoymation send-only service at the secondary station(s).

6.19 Option 10 — extended sequence numbering

Thelextended sequence numbering optional function provides
the [mechanism for defining the sequence numbering for I
franje transfer to be modulo 128. The mechanism is in the
form of separate mode-setting commands and different frame
formats for extended. sequence numbering for the normal
response mode (NRM) operation, the asynchronous response
mode (ARM) operation, and the asynchronous balanced mode
( ) operation.

The| send and receive sequence numbers in I frames’ are
modulo 128. The receive sequence number in supervisory
franjes is module 128. The control field inI\frames and
sv;]:r:isory frames is extended to two octets.in length. The

confrol field in unnumbered frames remains one octet in
len,

Typical applications for module, 128 sequence numbers are:
sate]lite operations, long propagation delay environments and
very high speed/heavy traffic’ load situations. The greater
modulo value allows for larger send and receive windows to
be defined so that information transfer performance can be
imptoved in such applications.

6.11 Option 11 — one-way reset (BAC only)

The|one>way reset optional function provides a mechanism

Resetting one direction of the logical data link results in the
following events taking place at the RSET sender and the UA

sender. The send state variable is reset at the RSET sender,

and the receive state variable is reset at the UA sender. The
retransmission counter is reset at the RSET sender. The UA
response indicates that any busy condition that existed at the
UA sender has been cleared. Also, any frame reject (FRMR)
condition that existed at the UA sender has been cleared.

The data link test optional function provides amechanism for
testing the basic data link layer function atja remotd station, at
any time, independent of the mode of operation o1 the phase
of the procedures. The mechanism)is the test (TEST)
command and response frames/| It is not intended as a
conclusive test of remote station operation.

The test function checks, the following capabilities at the
remote station:

—- detect an’opening flag;

— remove zero bits that have been inferted for
transparency from the received bit stream following the
opening flag;

~— detect a closing flag;
— calculate an FCS for the received bit stream;
— check that the unique FCS remainer was oItained;

— decode its address as being the contemts of the
address field;

— decode the control field as the TEST command;
— accommodate the length of the information field;

the address field, the TEST response encodjng in the
control field with the F bit set to the same valye as the P
bit in the received TEST command control field, and the
information received in the information field;

— generate a bit str consisting of its own‘Eddress;in

— send an opening flag;

— insert zero bits into the transmitted I:lt stream
following the opening flag so that a flag sequénce is not
simulated before the closing flag is sent;

" — calculate. an FCS| on the transmitted
(consisting of the address, conirol and i

for Imitiating the resetting of the logical dafa link for one
direction of information transfer in the balanced mode of
operation without affecting the logical data link for the other
direction of information transfer. The mechanism is the reset
(RSET) command frame.

A combined station initiates a reset of the logical data link
relative to its I frame transmission by sending the RSET
command frame. The remote station acknowledges the RSET
command frame by returning a UA response frame.

14

zero bit insertion; and

— end the transmission with a closing flag.

6.13 Option 13 —-rreqnert disconnect
O]

The request disconnect optional function provides a
mechanism for a secondary/combined station to request that.a
data link disconnect be initiated by a primary/combined
station. The mechanism is the request discormect (RD)
response frame. -
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At an appropriate respond opportunity, a secondary/combined

station

may send a RD response frame to indicate to the

primary/combined station that the secondary/combined
station wishes to be placed in the disconnected mode (NDM
or ADM). Upon receipt of the RD response frame, the
primary/combined station may

a)

ignore the RD response frame and continue with the

normal procedures; or

bwﬁcep(—he—kl-mpme—md—m&a—%eemd
frgme.

6.14 (

The 32
transmi
with

polyno:
describj

Use of

agreem
Stan
FCS o

respecty

6.15 (
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pption 14 — 32-bit FCS

bit FCS optional function provides a higher degree of
sion error detection capability than that available
e normal 16-bit FCS capability. The generator
ial and the FCS generation and checking process are
bd in ISO/IEC 3309.

this optional function is determined by prior
bnt.  Means are not provided in this International
for dynamically changing from the use of a 16-bit
a 32-bit FCS to a 32-bit FCS or a 16-bit FCS,
vely.

Dption 15 — start/stop transmission

The start/stop transmission optional function permits HDLC

frames
environ
describy

and procedures to be used in start/stop transmission
ments. The mechanism for start/stop transmission _is
ed in ISO/IEC 3309. Use of this optional function-is

determined by prior agreement.
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Annex A
(informative)

Examples of typical HDLC procedural subsets

A.1 Introduction

The{HDLC procedures are designed to cover a wide range of applications (for example, two-way alternate [TWAJ,
two{way simultaneous [TWS] data communication between computers, concentrators and s) and a wide range
guration (for example, multipoint or point-to-point, switched or non-switched, half-duplex or duplex).

ational Standards dealing with HDLC define a2 number of necessary characteristics, including frame formats,
ational modes, commands, responses and exception recovery techniques. These. functions, used in. various
compbinations, provide the full range of capabilities included in HDLC..

The|majority of HDLC implementations will not require the full range of capabilities provided:by these Intemational

1Lrovide uniform HDLC
implementations intended to meet the majority of applications required in the immediate| future. Use of these
suggested typical subsets will help to promote interoperability among independent HDLC implementations designed to

Other procedural subsets may be chosen to meet new or additional requirements provided that they conform to the
clasges defined in this International Standard.

A.2| Selection parameters

In ofder to define these typical HDLC procedural subsets, thefollowing hpplication parameters }Have been considered:
— data communication (TWA, TWS); and

—- configuration [point-to-point (pt-pt), multipoint (mpt)].
From these parameters, three typical procedural subsets have been selected as examples and are summarized in table 2.

Theloptional functions 2, 8 and 10 arerecapitulated in table 3 (see also table 1).

Table A.1 - Typical HDLC procedural subsets

Typical HDLC
Parameters procedural subsets
Data
communication | Configuration | No. | Definition
TWA mpt/pt-pt” 1 UNC
mpY/pt-pt~’ 2 UNC2
TWS
pt-pt 3 | BAC28?
NOTES

1 Point-to-point may be viewed as a specific
multipoint configuration.

2 BAC 2,8,10 is recommended in some cases (see 5.3.2).
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