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Foreword 
IS0 (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 IS0 or IEC participate in the development 
of International Standards through technical committees established by the respective 
organization to deal with particular fields of technical activity. IS0 and IEC technical 
committees collaborate in fields of mutual interest. Other international organizations, 
governmental and non-governmental, in liaison with IS0  and IEC, also take part in the 
work. 

In the field of information technology, IS0 and IEC have established 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 the national bodies casting 
a vote. 

Amendment 5 to International Standard ISO/IEC 7809 : 1991 was prepared by Joint 
Technical Committee ISO/IEC JTC 1, Information technology. 

O ISO/IEC 1992 
All rights reserved. No part of this publication may be reproduced or utilized in any form or by any 
means, electronic or mechanical, including photocopying and microfilm, without permission in 
writing from the publisher. 

Printed in Switzerland 
ISO/IEC Copyright Office 0 Case postale 56 0 CH-1211 Genève 20 0 Switzerland 
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Introduction 
This Amendment to ISO/IEC 7809:1991 indicates additional changes that have been 
agreed since the approval of ISO/IEC 7809. 
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Information technology - Telecommunications and 
information exchange between systems - High-level data 
link control (HDLC) procedures - Classes of procedures 

Amendment 5: 
Connectionless classes of procedures 

a 
1 Scope 
This Amendment to ISO/zEC 7809:1991 specifies the basic 
repertoire of commands and responses required to support 
two classes of connectionless-mode operation - 
Unbalanced Connectionless Class of Procedures, for use in 
point-to-point and multipoint configurations, and Balanced 
Connectionless Class of Procedures, for use in point-to- 
point configurations only. This Amendment indicates those 
optional functions that are applicable to each 
connectionless class of procedures. This Amendment also 
provides a brief description of the operating procedures for 
each connectionless class of procedures. 

2 Specific changes to ISO/IEC 7809 
The changes are listed in ascending order by clause. The 
specific changes are as follows: 

a) In Introduction, 1st paragraph, last sentence - 
change "unbalanced and balanced to "unbalanced, 
balanced and connectionless"; and change 
"primary, secondary, or cornbind to "primary, 
secondary, combined, control, tributary. or peer". 

b) In Introduction, 2nd paragraph, 1st sentence - 

0 

unbalanced connectionless class is the existence of 
a single control station at one end of the data link 
plus one or more tributary stations at the other 
end(s) of the data link. The control station is 
responsible for determining when a tributary 
station is permitted to send. Neither the control 
station nor the tributary statio&) support any 
form of connection establishment./t&ation 
procedures, flow control procedures, data transfer 
acknowledgement procedures, or error recovery 
procedures, hence the designation 
"connectionless" class of procedures. 

The balanced connectionless class applies to 
point-to-point configurations over either dedicated 
or switched data transmission facilities. A 
characteristic of the balanced connectionless class 
is the existence of two data stations, called peer 
stations, on a data link, that are each independently 
in control of when they can send. Neither peer 
station supports any form of connection 
establishment/terrnination procedures. flow control 
procedures, data transfer acknowledgement 
procedures, or error recovery procedures, hence 
the designation "connectionless" class of 
procedures .I' . 

change "three" to "five"; and change "two 
unbalanced and one balanced" to "two unbalanced, 
one balanced, and two connectionless". 

c) In Introduction - insert 4th and 5th paragraphs as 
follows: 

"The unbalanced connectionless class applies to 
point-to-point configurations over either dedicated 
or switched data transmission facilities, or to 
multipoint configurations over dedicated data 
transmission facilities. A characteristic of the 

d) In clause 1, 1st paragraph - change "and to 'I,''; 

and insert ", and the HDLC connectionless classes 
of procedures" after "balanced class of 
procedures". 

e) In clause 1, 3rd paragraph - insert the following 
sentences after the 2nd sentence: 

"For the unbalanced connectionless class, the data 
link consists of a control station plus one or more 
tributary stations and operates in the unbalanced 
connectionless-mode in a point-to-point or 

1 
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multipoint configuration. 

For the balanced connectionless class, the data link 
consists of two peer statim and operates in the 
balanced connectionless-mode in a point-to-point 
configuration.". 

f )  In subclause 3.1.1 - insert sub-clause 3.1.1.3 as 
follows: 

"3.1.1.3 Three types of data stations are defined 
for the connectionless classes of procedures (see 
figure 4): 

a) umîrol station in unbalanced connectionless 
class of procedure, which sends commands, 
receives responses, but does not support any 
form of data link layer connection 
establishment/termination, flow control. 
acknowledgement, or error recovery; 

b) tributary stations in unbalanced 
connectionless class of procedure, which 
receives commands, sends responses, but 
does not support any form of data link layer 
connection establishment/temination, flow 
control, acknowledgement, or emor 
recovery; 

c) peer stations in balanced connectionless 
class of procedures, which send both 
commands and responses, receive both 
commands and responses. but are not 
responsible for any form of data link layer 
connection establishment/termination, flow 
control, acknowledgment, or error 
recovery.". 

NOTE - The above terms are introduced in order 
to avoid having to use compound terms such as 
"connectionless secondary station". etc., 
throughout the subclauses that deal with 
connectionless classes of procedures. 

g) In figure 4 - under the "Command control" box, 
add a vertical line down to "Control station"; 
under the "Response control" box, add a vertical 
line down to "Tributary station"; under the 
"Command and response control" box. add a 
vertical line down to "Peer station". 

h) In subclause 3.1.2 - insert the following as the 3rd 
and 4th paragraphs: 

"For the unbalanced connectionless class of 
procedures, a single control station plus one or 
more tributary 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. 

For the balanced connectionless class of 
procedures, two peer statim shall be connected 
together over various types of transmission 
facilities to build point-to-point, half-duplex or 
duplex, switched or non-switched configurations.". 

i) In subclause 3.1.3 - insert the following as the 2nd 
and 3rd paragraphs: 

"In the unbalanced connectionless class, any 
couplimg of a control station with eibuiary 
station(s) shall be operated in the unbalanced 
connectioniess mode (UCM), two-way alternate or 
two-way simultanmus, in accordance with the 
capability of the configuration being employed. 

In the balanced connectionless class, two peer 
stations shall be operated in the balanced 
connectionless mode (BCM), two-way alternate or 
two-way simultaneous, in accordance with the 
capability of the configuration being employed.". 

j) In subclause 3.1.4 - change "unbalanced and 
balanced" to "unbalanced, balanced, and 
connectionless.". 

k) In subclause 3.1.5 - insert the following as the 2nd 
paragraph: 

"For each control-to-tributary or peer-to-peer 
pairing, there are no send and receive state 
variables used for each direction of transmission 
of data.". 

1) In subclause 3.2.1. 1st paragraph - change 'Three" 
to "Five"; and insert "UCC - Unbalanced operation 
Connectionless-mode Class" as the 4th item; and 
insert "BCC - Balanced operation 
Connectioniess-mode Class" as the 5th item. 

m) In subclause 3.2.1, 2nd paragraph - change the 2nd 
bullet item to read: 

'I- the second letter, A, N, or C, indicates 
asynchronous, normal, or connectionless response 
mode;". 

n) In subclause 3.2.2 - insert the following 
subclauses: 

"3.2.2.4 UCC 
The basic repertoire of commands and responses 
for UCC shall be as follows: 

Commands Responses 
U1 UI 
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3.2.2.5 BCC 
The basic repertoire of commands and responses 
for BCC shall be as follows: 

commands Responses 
UI 11 

In subclause 3.3 - insert the following sentence at 
the end of the paragraph 

"Options 2, 3, 4, 8, 9, 10, 11 and 13 are not 
applicable to the connectionless classes of 
procedures.". 

In subclause 3.4 - change "three" to "five". 

In table 1, Options 2, 3, 4, 8, 9. 10. 11 and 13 - 
insert "(not for UCC or BCC)" at the end of the 
Functional description. 

In figure 5 - insert the following as a fourth and 
fifth Basic repertoire: 
Il 

ucc 

station station 

commands Responses 

U1 U1 

Basic addressing format, 16-bit FCS 

BCC 

Peer station 

Commands Responses 

U1 

Basic addressing format, 16-bit FCS 
Synchronous transmission 

11 

In figure 5 - add "(not for UCC or BCC)" after the 
title in Optional function boxes 2,3.4,8.9,10,11 
and 13. 

t) In subclause 3.5 - insert the following as items d), 
e), and f): 
"d) a control station shali have the ability to 
receive 811 of the responses in the basic repertoire 
for the unbalanced connectioniess class of 
procedures as modified by the selected optional 
functions; 

e) a tributary station shail have the ability to 
receive all of the wmmanàs in the basic repertoire 
for the unbalanced connectionless class of 
procedures as modified by the selected optional 
functions; 

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

U) In subclause 3.6 - insert the following 8s a fourth 
and fifth Example: 

"EMmpie 4: Class UCC.1.12 indicates the 
unbalanced connectionless operation 
connectionless-mode class of procedures with the 
optional functions for identification @ID) and 
data link test (TEST). 

Example 5: Class BCC.1.14 indicates the 
balanced connectionless operation 
connectioniess-mode class of procedures with the 
optional functions for identification @ID) and 
32-bit FCS.". 

v) Add the following as clause 6 and clause 7: 
"6 Unbalanced connectionless 
operation (point-to-point and 
multipoint) 
6.1 General 
The following requirements apply to the procedure 
for unbalanced connectionless operation of 
synchronous or start/stop data transmission over 
point-to-point or multipoint data links with two- 
way alternate or two-way simultaneous data 
transfer. The procedure uses the HDLC frame 
smcture defined in ISO/IEC 3309 and the HDLC 
elements of procedures described in ISO/IEC 
4335. 

It uses the basic commandhesponse repertoire (see 
figure 5 )  designated UCC. Although Oniy the 
basic command and response are described, there 
are several optional functions available for 
enhanced operation. These are listed in 3.3 and 
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shown in figure 5. 
6.2 Description of the data link 
6.2.1 Configuration 
The unbalanced connectionless operation data link 
configuration shall consist of one control station 
plus one or more tributary connectionless stations 
interconnected by physical layer transmission 
facilities. 

6.2.2 Physkal layer transmission faciiities 
The physical layer transmission facilities may 
provide either haifduplex 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 indiction of circuit 
availability is provided by the physical layer. (In 
some systems providing two-way alternate data 
exchange on physical layer data circuits using 
halfduplex transmission, the indication of 
physical layer circuit availability i s  indicated by an 
idle data link channel state.) 

6 3  Description d the procedures 

63.1 General 
Unbalanced connectionless control procedures 
shall operate on a data link with one control 
station and one or more tributary station@). The 
procedures shall use the connectionless-mode of 
operation. The control station shall be responsible 
for sending unnumbered command frames and 
receiving unnumbered response frames. The 
tributary station(s) shall be responsible for 
receiving unnumbered command frames and 
sending unnumbered response frames. Neither 
shall be responsible for connection 
establishmenfltermination, flow control, 
acknowledgments, or error recovexy. 

Both the control station and the tributary station(s) 
shall check incoming frames for correct frame 
check sequem and correct frame format. 
Incorrect frames shall be discarded without 
notification to the 0the.r station. 

63.2 Unbalanced connectionless station 
characteristics 

The control station shall be responsible for: 

a. sending unnumbered command frames; 

b. receiving unnumbered response frames; and 

c. determining when each tributary station 
shall send. 

The tributary station shall be responsible for: 

a. receiving unnumbered command frames; 
and 

b. sending unnumbered response frames when 
given the right to transmit. 

6.4 Detailed definition of the procedures 
The procedures for a permanently connected 
(dedicated) data link or an established switched 
connection are defined in 6.4.1 to 6.4.6. The 
protocol for establishing and disconnecting a 
switched data circuit is not within the scope of this 
International Standard. However, the ability to 
exchange identification and/or characteristics after 
the switched connection is established is available 
as an optional function. 

6.4.1 Setting up and disconnecting the data link 
[There are no data link set-up procedures or data 
link disconnect procedures in the unbalanced 
connectionless class of procedures.] 

6.4.2 Exchange of unnumbered information 
(VI) frames 
6.4.2.1 Sending üï frames 
The control field format shall be as defined in 
ISO/IEC 4335 (see clause 1) for a U1 frame. The 
maximum length of üi frames shall be a system- 
defined parameter. 

Whenever the control station is ready to send a UI 
command frame. it shall send it immediately since 
there is no flow control in connectionless class 
service. The tributary station@) shall only send UI 
response frames when given permission to do so. 

6.4.2.2 Receiving UI frames 

When a control or tributary station receives 
correctly a UI frame that it can accept, the 
information field contents are passed up to the 
higher layer. If the control or tributary 
connectionless station is unable to accept the 
correctly received UI frame, the information field 
contents are discarded. 

If a tributary station correctly receives a UI 
command frame with the P bit set to "l", the 
tributary station shall send whatever UI response 
frames it has to send and then will send a UI 
response frame with the F bit set to "1". The U 

4 
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response frame with the F bit set to "1" shall 
contain a zero length information field (i order to 
minimize its exposure to transmission errors). 

6.4.2.3 Reception of incorrect frames 

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

6.4.2.4 Unbalanced connectionless station 
receiving acknowledgments 

Unbal& connectionless stations do not operate 
with acknowledgements per se. A tributary station 
reacts to the receipt of a UI command frame with 
the P bit set to "1" by sending a UI response frame 
with the F bit set to "1" as part of the polling 
process. A control station reacts to the receipt of a 
UI response frame with the F bit set to "1" as a 
result of a previously sent U1 command frame with 
the P bit set to "1" as an indication that the 
secondary is through sending UI frames. 

6.43 Time-out considerations 

In order to detect a no-reply or lost-reply condition 
relative to P/F bit exchange (i.e., polling). each 
control station shall provide a response time-out 
function (or equivalent). The expiry of the time- 
out function (or equivalent) shall be available for 
use to initiate transmission of another P bit set to 
"1" UI command frame, to the same or a different 
tributary station. 

The duration of the time-out function (or 
equivalent) shall be systemdependent and subject 
to bilateral agreement. 

The time-out function (or equivalent) shall be 
started whenever the control station has 
transmitted a U1 command frame with the P bit set 
to "1". When a UI response frame with the F bit 
set to "1" is received from the tributary station, the 
time-out function (or equivalent) shall be stopped 

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

6.4.4 PIF bit usage 

P/F bit usage in the unbalanced connectionless 
class of procedure. UCC, serves to indicate which 
tributary station is beiig allowed to transmit. The 
issuance of a U1 response frame with F bit set to 
"1" indicates that the tributary station has no more 
information to send. 

6.4.5 Two-way alternate considerations 

In two-way alternate data link operation 

a) transmission from the control station shall 
not be allowed until either: 

1) receipt of a UI response frame with 
the F bit set to "1". or 

2) expiry of a no-response time-out 
function (or equivalent); and 

b) transmission from a tributary station shall 
not be ailowed until receipt of a UI 
command frame with the P bit set to "1". 

NOTE 1 -In multipoint configuration, two-way alternate 
data link operation over duplex physical facilities, the 
control station may transmit UI canmand frames Wiùi 
the P bit set to " O  to non-polled t r i b t a ~ ~  stations in the 
above mentioned pend. 

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 d k t i o n  of 
transmission is controlled by the data link layer, and may 
be signalled by the physical layer. 

6.4.6 Two-way simultaneous consideration 

For the unbalanced connectionless class of 
procedures. two-way simultaneous operation may 
be used independent of physical data circuit 
capability (i.e.. halfduplex or duplex 
transmission). However, in the case of half- 
duplex data circuit facilities, appropriate 
accommodation has to be made to control the 
direction of data transmission. The dzection of 
transmission is controlled by the data link layer. 
In addition, data transmission from the tributary 
station shall not be allowed until receipt of a frame 
with the P bit set to "1". 

7 Balanced connectionless operation 
(point-to-point) 
7.1 General 

The following requirements apply to the procedure 
for balanced connectionless operation of 
synchronous or starthtop data transmission over 
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) designated BCC. Although only the 
basic command and response are described, there 
are several optional functions available for 
enhanced operation. These are listed in 3.3 and 
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