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ISO (the International Organization for Standardization) and\IEC|(the International
Electrotechnical Commission) form the specialized system ‘for worldwide standardiz-
ation. National bodies that are members of ISO or IEC participate ih the development
of International Standards through technical committees establishedl by the respective
organization to deal with particular fields of technical activity. ISO[and IEC technical
committees collaborate in fields of mutual interests. Other internatiqnal organizations,

governmental and non-governmental in halson with ISO and IEC, a
work.

In the field of information technology, ISO and IEC have establishq

so take part in the

d a joint technical

committee, ISO/IEC JTC 1. Draft) International Standards adopted by the joint
technical committee are circulated to national bodies for voting. [Publication as an

International Standard requires approval by at least 75 % of th
casting a vote.

e national bodies

ISO/IEC 7809 was(prepared by Joint Technical Committee ISO/IEC JTC 1, Infor-

mation technology.

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

Anmnex A is for information only.

1984), which has

iii
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Introduct

High-level data }i
link operation
transmission be
The classes are

control (HDLC) classes of procedures describe methods of data
hich permit synchronous or start/stop, code-transparent data
een data stations in a variety of logical and physical configurations.
fined in a consistent manner within the framework of an:overall
. One of the purposes of this International Standard is to maintain
ibility between the basic types of ‘procedures, unbalanced and

is particularly desirable for data stations with configurable
may have the characteristics of a primary, secondary, or combined
station, as requir¢d for a speclﬁc connection.

Primary <>
station  P————— e e e —-

Secondary Secondary
station station
A N

Figure 1 - Unbalanced data link configuration

This International Standard-defines three fundamental classes of procedures (two
unbalanced and pne balanced). The unbalanced classes apply to both point-to-point
and multipoint nﬁgurations (as illustrated in ﬁgure 1) over either dedicated or

existence of a single p

secondary stations at the other end(s) of lhe daxa lmk 'I’he primary station alone is
responsible for data link management, hence the designation "unbalanced” classes of
procedures.
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The balanced class applies to point-to-point configurations (as illustrated in figure 2)

over either dedicated or switched data transmission facilities. A ¢
balanced class is the existence of two data stations, called combin

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

For each class of procedures, a method of operation-is specified
capabilities of the basic repertoire of commands and responses that
class. A variety of optional functions are also listed. Procedural de:
use of the optional functions are found in clause 6.

It is recognized that it is possible to construct symmetrical configurations for operation
on a single data circuit from the unbalanced classes of procedures whigh are defined in
this International Standard. For cexample, the combination of two unbalanced
procedures (with I frame flow_as.commands only) in opposite directions would create
a symmetrical point-to-point.configuration (as illustrated in figure 3).

Cotmbined - I Combjined
station stal
A

Figure 2 - Balanced data link configuration

Primary Secondary
station I I station
1 \ / 1
1
—_—
-—
|
A N
Secondary I Primary
station station
2 2

Figure 3 - Symmetrical data link configuration
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INTERNATIONAL STANDARD

ISO/IEC 7809 : 1991 (E)

Information technology — Telecommunications and

inforn

data link control (HDLC) procedures — Classes of

procedures

1 Scope

This Interndtional Standard describes the HDLC unbalanced
classes of Elocedures and the HDLC balanced class of
procedures flor synchronous or start/stop data transmission.
Balanced operation is intended for use in circumstances
which require equal control at either end of the data link:
Operational [requirements are covered in accordance with the
overall HDLC architecture. The procedures use the HDLC
frame strucfure defined in ISO/IEC 3309 and the)HDLC
elements of procedures described in ISO/IEC 4335.

For the unbglanced 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 mdde in a point-to-point'ormultipoint configuration.
For the balahced class, the data'link consists of two combined
stations and|operates in the'asynchronous balanced mode in a
point-to-poiht configuration. In each class, a basic repertoire
of commands and responses is defined, but the capability of
may,\be modified by the use of optional

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

ISOAEC  3309:1991, Information tethnology -
Telecommunications and information exchapge between
systems - High-level data link control (HDLC)| procedures -
Frame structure.

ISO/MIEC  4335:1991, Information te¢hnology = -
Telecommunications and information excha‘Lge between
systems - High level data link control (HDLC)| procedures -
Elements of procedures.

ISO/IEC 8885 :1991, Information tethnology -
Telecommunications and information exchapge between
systems - High-level data link control (HDLC)| procedures -
General purpose XID frame information field content and
format.

3 General description
3.1 Principles

2 Normative references

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.

3.1 1 Typesofdatastation
3.1.1.1 Two types of data station are defined for the
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.

of proced two combined station

bnnected together over various types of transmission

employed. In the balanced class, two combined stations shall
be operated in the asynchronous balanced mode (ABM),

The "all-station" address or a "group” address may be used to
transmit ([a command frame simultaneously to all the
secondary stations on a multipoint configuration or to the
defined proup of secondary stations. The addressing
convention is specified in ISO/IEC 3309, clause5. The
mechanismn to avoid overlapping responses to multiple station
addressing is system dependent and is not specified in either
ISO/IEC B309 or this International Standard.

3.1.5 Send and receive state variables

-to-secondary _or combined-to-combined

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

B Balanced—operatiom—Asynchronous  balanced
mode Class.

In these designations

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

— the second letter,| A or N, indicates gsynchronous or
normal response mode; and

— the third letter, C, stands for class.

3.2.2 Basic repertoires

The following basic repertoires utilize single gctet addressing,
uniextended control field format, a 164bit FCS, and
synchronous transmission.

3.22.1 UNC

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

Commands Responses

I I

RR RR

RNR RNR

SNRM UA

DISC DM
FRMR

3222 UAC

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

pairing, a separate pair of send and receive state variables
shall be used for each direction of transmission of
information (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.

Commands Responses
I I

RR RR—
RNR RNR
SARM UA

DISC DM

FRMR
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Data Source and
flow sink *
Command Response Command and
Control control ° control responsel control
Primary Secondary Combined
station station statjon
* 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 rom the basic
3223 BAC repertoires, or by the use of alternate address ¢r control field
The basic frepertoire 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 1] -is applicable
C i R . to the balanced class of procedures only.
I I
RR " RR 3.4 Consistency of classes of procedures
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 | Add command: REJ
erTors Add response: REJ
3 Provides the ability for more efficient recovery from I frame | Add jommand: SRE]
sequence errors by requesting retransmission of a single frame Add response: SREY
4 Provides the ability to exchange information fields independent of the | Add command: UI
mode (operational or non-operational) without impacting the I frame | Add response: Ul
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-statiort | 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 adfiressing
form
8 Limits the procedures to allow I frames to b commands only Delete response: I
9 Limits the procedures to allow I frames’to be responses only Delete command: I
j0 Provides the ability to use exténded sequence numbering (modulo | Use |extended contrgl field
128) format instead of basic| control
field | format. Use $XXME
|1 Provides the ability to reset the state variables associated with only
one directiofi of information flow (for BAC only)
|2 Provides the ability to perform a basic data link test
3 Provides the ability to request logical disconnection
4 Provides for 32-bit frame checking sequence (FCS) Use the 32-bit FCS instead of
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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For single frame retransmission

UNC UAC BAC
Primary Secondal Primary Secondary . .
station st:t.(i’on v station station Combined station
Commands Responses Commands Responses Commands Responses
I I I I 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 transmission
Basic addressing format Basic addressing format Basic dddressing format
16-bit FCS 16-bit FCS 1¢-bit FCS
Modulo 8 Modulo 8 odulo 8
. Cormpmand Response Command Response
Foridenuficatipn For command I frames only
XID <« Add —> XD 8 ‘ Delete —> 1
For REJ recovery ‘ 9 For response I frames only
RE] <= Add — REJ 1 - Delete

For extended sequence npimbenng

10 Use extended contfol field format
SRE] e Add — SREJ instead of basic o lrole?icld format;
use SXXME instgad of SXXM
For unnumbered information For oné—way reset (BAC only)
UI <= Ad — U 11 RSET <«— AM
For initialization 2 For data link test
SIM - Add( —> RIM TEST <=— Add 1> TEST
For unnumbéred polling “For request disconnect
UP <& Add 13 Add —> RD
For multi-ociet addressing For 32-bi FCS
Use extended instead of 13 Use the 32-biT FCS instead
basic addressing format of the 16-bit FCS
For start/stop transmission
15 Use start/stop transmission instead

Figure 5 - HDLC classes of procedures

of synchronous transmission
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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.

a) a primary station shall have the ability to receive all of

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.

NOTE — The HDLC unbalanced classes of procedures

the responses in the basic repertmre for the unbalanced

b) a gecondary 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
selecled optional functions;

c) a gombined station shall have the ability to receive all
of commands and responses in the basic repertoire
e balanced class of procedures as modified by the

selecled optional functions.

3.6 Metl od of indicating classes and optional

procedures  with, the optional functions for

128), and request

le 3: Class BAC2,8 indicates the balanced

operate as illustrated in [the examples given ]n ISO/IEC 4335,
Annex B. (See clause 1.)

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

The unbalanced operation link configuration shall consist
of one primary station‘and one or more secpndary stations
interconnected by physical layer transmission facilities.

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 Hata circuit, the
procedures described assime 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
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 chgnnel state.)

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 secopdary station(s)
in either normal or asynchronous response mpde. Only one
secondary station at a time shall be put inf asynchronous

procedures wn.h the optmnal functxons for REJ Tecovery
(REJ) and the ability to send I frames as commands
only.

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

response mode. The primary station shall be ultimately
responsible for overall data link error recovery.

Each data station shall check for the correct receipt of the 1
frames it has sent to the remote data station by checking the

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
unnumbered responses as required by the recelved
commands.

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
function (or equivalent).

4.4 Detailed definition of the procedures

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

The protocdl for establishing and disconnecting a switched
data circuif is not within the scope of this International
Standard. However, the ability to exchange identification
and/or characteristics after the switched connection is
established |s available as an optional function.

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

station shall initialize the data link with a
tion by sending a SNRM (or SARM) command
- a response time-out function (or equivalent).
The addresged 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 receive, state
variables to| zero. If the UA response is received correctly,
the data ligk set up to the addressed secondary station is
complete, agnd the primary station shall sef_its send and
receive stafle variables relative to that secondary station to
zero and shall stop the response  time-out function (or
equivalent)] If, upon receipt of ‘the' SNRM (or SARM)
e secondary station. determines that it cannot
enter the indicated mode, it shall’ send the DM response. If

function (or equlvalent) wxll run out, and the primary station
may resend the SNRM (or SARM) command and restart the
response time-out function (or equivalent) (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

When it is a multipoint configuration, the UA fesponse from
secondary stations shall not interfere with one|another. The
mechanism used 1o avoid overlapping’)responses to the
disconnect (DISC) command using a group address or the all
station address is system-defined.

If the DISC command, UA-response or DM r¢sponse is not
received correctly, it shall be‘ignored by the recpiving station.
This will result in the expify of the primary statjon’s response
time-out function (or equivalent), and the primaty station may
resend the DISC, command and restart the response time-out
function (or equivalent) (see 4.4.3).

This action may continue until either the UA response or a
DM response has been received correctly or {intil recovery
action takes place at a higher level.

4.4.1.3 Procedure in a disconnected mode

A secondary station in NDM (or ADM) s$hall monitor
commands, shall react, at the earliest respond dpportunity, to
a SNRM (or SARM) command as outlined in 4.4.1.1, and
shall respond with a DM response to a received DISC
command. The secondary station shall respond to other
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 t¢ "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 JSO/IEC 4335

: : e value of the
send state vanable V(S) and w1th N(R) set to the value of the
receive state variable V(R). Following data link set-up, both
Y(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.
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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
described in 4.4.2.1 and acknowledge the received I
frame(s) by setting N(R) in the control field of the next

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.

~ 4.4.4 P/F bit usage

transnpitted I frame to the value of V(R).

b) If information is not available for transmission but the
data station is ready to receive I frames, the data station
shall fend an RR frame and acknowledge the received I
frame(s) by setting N(R) to the value of V(R).

c) If data station is not ready to receive further I
frame$, the data 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 data [station is unable to accept the correctly received I
frame(s), Y(R) shall not be incremented. The data station
may send ain RNR frame with the N(R) set to the value of
V(R).

4.4.23 Reteption of incorrect frames

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

is received with a correct FCS but wiih an
S), the receiving data station shall ignore the N(S)
iscard the information field in_that,frame, This

wledge the expected I frame, when received
described in 4.4.2.2.

es received incorrectly, as described in 4.4.4.

station receiving acknowledgments

very (checkpeinting) shall cause retransmission’

P/F Dbit usage in the unbalanced classes of prccédures, 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, twotway alternate,
data link operation

a) transmission from’ the primary station shall not be

allowed until éither
1) receipt of a frame with the F bit se{to "1", or
2)‘expiry of a no-response time-out function; and

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

NOTE 1 — In multipoint configurations of [normal respond
opportunity, two-way altemate, data link operation over duplex
physical facilities, the primary station may tran]]mit frames with
the P bit set to "0" to non-polled secondary statipns in the above
mentioned period.

In the case of normal respond opportunity, twoiway alternate,
data link operation, a data [station shall not [accept further

j was accepted
and before it sends a frame spectively, set

to "1".

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

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

b) the end of

vity (idle data

A data station receiving an I, RR or RNR frame with a valid
N(R)=x shall treat as acknowledged all previously
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

link channel state).

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
independent of physical data circuit capability (i.e. half-
duplex transmission). However, in the case of half-duplex

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
§3.1 General

Balanced control procedures shall operate on a data link
where the data station at each end of the data link is a

data circuit 1o be
made to confrol the direction of data transmission. The
direction of mission is controlied 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 receipt of a frame with the P bit set to "1".

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

The following requirements apply to the procedure for
balanced o;:ﬁation of synchronous or start/stop data
transmission pver point-to-point data links with 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/IEC 4335.

It uses the basic command/response repertoire (see figure 5)

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

Each combined station shall check for-the corregt receipt 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 be 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 using a
permanently connected or an established switched connection
are defined in 5.4.1 to 5.4.6.

designated B
responses are

AC. Although only the basic commands™and
described, there are several optional functions

available for Inhanced operation. These are listed'in 3.3 and

shown in figu

e S.

NOTE - The HDLC balanced class.of procedures operates

as illustra
(Seecla

ed in the examples given in ISO/IEC 4335, Annex B.
se 1.)

52 DescripIion of the data link

5.2.1 Config
The balanced

ration.(see figure 2)

opération data link configuration shall consist

of two combjned“stations interconnected by physical layer
transmission facilities.

The protocol for éstablishing and disconnecting
data circuit is not within the scope of this
Standard. However, the ability to exchange i

a switched
ternational
entification

and/or characteristics after the switched comnection 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

response time-out function (or equivalent).
combined station, upon receiving the SAB

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

NOTE

procedure

circuits.

—— In the case of a switched data circuit, the
s 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

and receive state variables to zero. If the UA response is
received correctly, the data link set-up shall be complete, and
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.

5.4.1.2 Disconnecting the data link

response
combined §
DISC co

the async
receipt of
already in
response. '}
or DM re:
response ti

-~

If a DISC
received co
the respo:
the combi
command

. It shall send the DISC command and start a
e-out function (or equivalent). The other
ation, in an operational mode, upon receiving the
and correctly, shall send a UA response and enter
onous disconnected mode (ADM). If, upon
e DISC command, the other combined station is
the disconnected mode, it shall send the DM
[he initiating combined station, on receiving a UA
nse to a sent DISC command, shall stop its
e-out function (or equivalent).

command, UA response or DM response is not
rrectly, it shall be ignored. The result will be that
time-out function (or equivalent) will run out in
ed station which originally sent the DISC
unless a separate mode sefting command is

received, in which case the response time-out function (or

equivalent)
resend the

may be stopped. This combined station may.
DISC command and restart its response time-out

function (of equivalent).

This actior
been recei
correctly,
layer.

5.4.1.3 Prg

ined station in ADM

may continue until a UA or DM response has
correctly, a DISC command has.been received
r until recovery action takes pldce at a higher

cedure in a disconnected mode

shall monitor received
shall react to‘a-SABM command as outlined in

shall respond with a DM response to a received
It_shall respond to other commands

nse with the F bit set to "1". Other commands

response shall be used to report the combined station status

asynchrono

usly in ADM.

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

either enter the indicated mode immediately or defer entering
the indicated mode untislp(jeceiving a UA response. In the

latter case, if the UA re

nse 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

no further action is requ:

between SABM and SABME commands,
station sending the. SABME command  shall
over the combined station sending the SABM
re-attempting data link establishment.

5.4.2 Exchange of information (I) frames

5.4.2.1 Sending I frames

The control field-format shall be as defined in

(see clause 1)*for an I fram
send state variable V(S) and
receive state variable V(R).

V(8) and V(R) shall be set to zero. The maxim
frames shall be a system-defined parameter.

If the combined station is re
N(S), where N(S) is
acknowledgement plus the
shall not send the I frame
described in 5.4.3.

The decision whether to sen
a response, i.e., to use the
indicate a P or an F bit, respy
to acknowledge a received
response with the F bit set to

5.4.22 Receiving I frames

After a combined station receives correctly an

frame [i.e., N(S) equals the
V(R)] that it can accept, the

its receive state variable V(R), and, at its next

_d;ffmmﬂs_ss_n

commands are different, each
combined station shall enter ADM and issue a DM response
at the earliest respond opportumty In the case of a DISC

ed. In the case

with N(S) set to
with N(R) set to
Following data li

equal to the
modulo - 1, the co
but shall follow

d an I frame as a ¢
remote or the lo

P bit set to "1 by
l'l"

value of the receivd

ing command,
of contention
the . combined
have priority
command in

ISO/IEC 4335
e value of the
e value of the
k set-up, both
um length of I

ady to send an [ frgme numbered

ast received

I:bined station

e procedures

bmmand or as
tal address to

ectively, shall depend on the need

transmitting a

in-sequence 1
state variable

combined station shall increment

bpportunity to

a) if information is available for transmission and the
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 je value of V(R);

b) if information is not available for transmission, but

. the combined station i
combined station sh:

ready to-receive
send an RR

I frames, the
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



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

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).

The I or supervisory frame transrmtted will be elther a
command or

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.

5.4.4 P/F bit usage

“1" or an F| bit set to "1" transmission, respectively, is
required. If the transmission of a P bit or F bit set to "1" is
not required,| the acknowledgement frames may be either
commands or|responses.

5.4.2.3 Reception of incorrect frames

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

If an I fram¢ is received with a correct FCS but with an
incorrect N(Y), the receiving combined station shall ignore
the N(S) field and discard the information field in that frame.
This shall cqntinue 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
combined stjtion shall then acknowledge the expected I
frame, when feceived correctly, as described in 5.4.2.2,

The P/F rcovery (checkpointing) shall cause :.the
retransmission of the I frames received incorrectly;’ as
described in 3.4 4.

5.4.2.4 Coml

" A combined $tation receiving an I, RRlor RNR frame with a
valid N(R) =x shall treat as acknowledged all previously

bined station receiving acknowledgements

transmitted | frames up to and-including the I frame
transmitted with N(S) equal tox -. 1.
5.4.3 Time-qut considerations

equivalent) shall be used to initiate appropriate error recovery
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

P/F bit usage in the balanced class of procedure| BAC, 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, transmigsion from a
combined station shall not be allowed until either

a) detection of san\idle data link channe] state 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 cirpuit facilities,
appropriate accommodation has to be made t¢ control the
direction of data transmission. The direction of tfansmission is
controlled by the data link layer, and may be signalled by the
physical layer.

If no frames were transmitted from either coml
while in ABM and information is waiting for tr:

ined station
ission, it

is advisable that the combined station transmifs at first a

supervisory frame only in order to avoid long ti

e recovery

action, which would occur in the case of I frame dontention.

If a combined station has transmitted frames an

 no further

frames are pending for transmission, it shall givd the right 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 indI;nendem of
phys1ca1 data circuit capablhty (1e half—duple( or duplex

c duplex data
circuit fac111t1es approprlate accommodauon has to be made
to control the direction of data transmission. The 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 prime application of Option 1 is in conjunction with a
switched network connection. Following the indication of a
working physical path from the physical layer, and prior to
estaplishing—a—logical —data—link tion—over which

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 snnult?neous operation, the improvement in
performance gained by using the REJ function is measured by
the number of I frames that would be sent after the point in
time where the gap is reported, versus when the transmitter’s
transmit window is| exhausted or acknowledgement timer
times-out, and the status enquiry process performed. In cases
of large transmit wi dows or long aclmowledgement timers,

netyork 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
optipns, class(es) of procedure, etc.), and the parameter
valjes employed (for example, value of reply timer, receive
winflow size, maximum frame length, etc.). The manner in
whith 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
mmodating a limited amount of higher layer information
e XID frame information field. This may be useful in

ical data link connection between network layer entities.
information is transported transparently by the data link
entities.

dition to its applicability before data link-connection

anism for indicating a change in(data link layer
eter value(s) while in the information transfer phase.
ples of such parameters are the receive window size and
the maximum frame length. Local conditions at one end of a
datq link connection (for example, long term congestion or
nonftemporary reduction in‘buffering capacity) may dictate a
chafge in operation of the.remote station in order to maintain
effi¢ient utilization. ‘of the physical facilities. The
identification function® allows a local-to-remote transfer of
locll parameter_values at any time, with a remote-to-local
confirmation‘in-retum.

6.2 Option 2 — RE] recovery

lishment, the identification function alsg “provides a -

6.3 Option 3 — single frame retransmission

The single frame retransmission optiona! function provides a
mechanism for a receiver/to request retrjnsmission of a single
I frame out of a series of I frames. Anly number ‘of reques;

for different I frames may be outstanding at a time. Tb
mechanism is thé selective reject (SREJ) command/response
frame. ‘

The SREJ frame does not incorporate an acknowledgement

_function for I frames received when the P/F bit is set to "0"; it

does when the P/F bit is set to "1". Fpr example, to report
fframes numbered X, X+3, and X+5 [missing, a SREJ(X)
frame could be sent with its P/F set to 1", when appropriate
for the mode of operation, to acknowledge receipt of I frames
numbered up through X-1. SREJ(X{#3) and SREJ(X+5)
frames could be sent immediately with their P/F bits set to
"0", not acknowledging any I| frames received.
Acknowledging receipt of a retransmitted I frame is usually
accomplished by an I} RR or RNR frame transmission with an
N(R) value that identifies the correct receipt of the requested I
frame.

This optional function is equally adapthble to both two-way
simultaneous operation and two-way alternate operation. In
two-way simultaneoys operation, the retransmitted I fr

are interspersed in the ongoing sequential transmission o
new I frames. In two-way alternate opefation, the requested I
frames alone are retransmitted, followetl by new I frames as
appropriate. Although this optional furnction imposes greater
buffering requirements in the receiver data link layer to hold
out-of-sequence, higher-numbered good| frames received until

the required lower-numbered frames arg received, it yields a
w;ﬂ:-n—urdﬂy-vf-ﬂw-ul:;rmﬁm-u-mfw capacity of the data

The REJ recovery optional function provides a mechanism
for reporting an observed out-of-sequence . exception
condition of received I frames, and thereby requesting the
retransmission of I frames starting with the first missing 1
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

link.

Another request for retransmission can take place when it is
perceived that the desired action has not taken place. This
perception comes abqut either as the result of a SREJ timer
timeout, or by the receipt of requested I frame X before
requested I frame X - i (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
matters concerned with frame structure and the frame check
sequence, leading d and no

taken. The pnly data hnk layer parameter that is mvolved is
the maximpm established frame size at the receiver.

Violation maximum frame size will lead to a frame
rejection (FRMR) exception condition when received during
an informatipn transfer phase.

UI frames be transmitted to one or more or all multiple

stations without concern for sequence number alignment at
the stations| involved. Depending on the application, UI
frames can pe transmitted repeatedly with the same contents
to improve the likelihood that a good copy of the transmittal
is received dorrectly at all intended receivers.

UI frame-orfly operation may be a logical choice of operation
in highly re¢liable, error-free data link layer environments.
Higher layer provision of error recovery procedures and flow
control prodedures may result in an acceptable information
transport mechanism for the users of such configurations.

6.5 Option 5 — initialization

The initialization optional function provides the mechanisms
for requestjng and initiating an initialization. mode of
operation Wherein system-defined initialization procedures
are utilized.| The mechanisms are the set {initialization mode
and and the request initialization mode (RIM)

can be employed-at any time, whenever it is
deemed necpssary by the station involved. A RIM response
would result in an SIM(command being sent. The SIM
command sHall be responded to using the UA response frame.
The nature| and (make-up of the exchange or exchanges
involved to| réalize a successful mrtrahzatlon are system
defined.

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
"last" statron respond to every UP command frame received,

frame, so that the station whrch sent the UB.co:
not have to reply on time-out.

6.7 Option 7 — multi-octet addressing

The multi-octet addressing -optional functior] 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" m\ that another
address field octet folows. This bit set to "1"

The all-station address is always an address octet of "1" bits.
An Nfoctet address field can be considered to have an address
that-is expressed as a bit stream of 7N bits,|or as an N-
character series, for instance, using the ISO 646 tharacter set.

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

6.8 Option 8 — command I frames only

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

In balanced operation, each combined station’s gbility to send

identified by the exchange of an appropriate mode-setting
command frame and the UA response frame.. When a
primary/combined  station initiates the initialization
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.

I frames is only impeded to the extent that an I response
frame cannot be utilized to return an F bit set to 1" when an
F bit 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
carry P bits. Hence, a non-I command frame must be sent if a
P bit set to "1" is required. If a series of I response frames is
in the process of transmission when a P bit set to "1" must be

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.

sent, a nop-I command frame must be inserfed info the stream
of I framgs, between I frames, in order to convey the P bit set
to "1" to the remote station.

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

6.10 Opgtion 10 — extended sequence numbering

The exterjded sequence numbering optional function provides
ism for defining the sequence numbering for I

formats for extended. sequence numbering for the normal
ode (NRM) operation, the asynchronous response

) operatlon, and the asynchronous balanced mode

frames is extended to two octets'in length. The
1d in unnumbered frames remains one octet in

lications for modulo~128 sequence numbers are:
rations, long propagation delay environments and

Typical

ue allows for larger send and receive windows to
so that information transfer performance can be

t (BAC only)

testing the basic data link layer function atja remote station, at
any time, independent of the mode of operation or 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 l:j: inserted for
transparency from the| received bit stream following the
opening flag;

— detect a closing flag;
— calculate an FCS for the received bit §tream;
— check that the unique FCS remainer was obtained;

— decode its address as being the ¢ontents of the
address field;

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

— generate a bit str consisting of ity own address in
the address field, the TEST response ¢ncoding in the
control field with the F bit set to the s: value as the P
bit in the received TEST command control field, and the
information received in the information fleld;

— send an opening flag;

— insert zero bits into the transmifted bit stream
following the opening flag so that a flag|sequence is not
simulated before the closing flag is sent;

_— calculate an FCS on the transmilted bit stream

The one-way reset optional function provides a mechanism
for initiating the resetting of the logical data 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

(consisting of the address, control and information
fields) and append it to the transmitted bit stream for
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

b) accept the RD response and issue a DISC command

frame.

ISO/IEC 7809 : 1991 (E)

6.14 Option 14 — 32-bit FCS
The 32-bit FCS optional function provides a higher degree of

transmission
with the n
polynomial
described in

error detection capability than that available
rmal 16-bit FCS capability. The generator
d the FCS generation and checking process are
SO/MEC 3309.

Use of thi.IMoptional function is determined by prior

agreement.
Standard for

eans are not provided in this International
dynamically changing from the use of a 16-bit

FCS or a 3R-bit FCS to a 32-bit FCS or a 16-bit FCS,

respectively.

6.15 Option 15 — start/stop transmission

The start/sto

b transmission optional function permits HDLC

frames and procedures to be used in start/stop transmission

environment!
described in
determined b

. The mechanism for start/stop transmission is
ISO/IEC 3309. Use of this optional function‘is
y prior agreement.
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Annex A
(informative)

Examples of typical HDLC procedural subsets

A.1 Introduction

The HDLC procedures are deslgned to cover a w1de range of apphcatlons (for example two-way altemate [TWA],

ration (for example, multlpomt or pomt-to-pomt sw1tched or non-swuched half dupl X or duplex)

International Standards dealing with HDLC define a number of necessary characteristics, including frame formats,
operationgl modes, commands, responses and exception recovery techniques. These functions,-used in.varjous
combinatjons, provide the full range of capabilities included in HDLC..

The majotity of HDLC implementations will not require the full range of capabilities provided by these Intemational
Standards{ Therefore, this annex describes several typical subsets of the HDLC procedures'‘to 1Lrovide uniform HDLC
implemenjtations intended to meet the majority of applications required in the imimediate| future. Use of these
suggested| typical subsets will help to promote interoperability among independent HDLC implementations designed to
satisfy sirhilar operational requirements. ,

Other procedural subsets may be chosen to meet new or additional requirefnents provided that they conform to|the
classes ddfined in this International Standard.

A.2 Sel¢ction parameters

In order t9 define these typical HDLC procedural subsets, the following hpplication parameters }Have been considereg:
— 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 tabl¢ 2.

The optional functions 2, 8 and 10 are recapitulated 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 TMpYpTpr- 1 UNE
mpt/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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