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FOREWORD e

Among the responsibilities assigned to the Office of the Manager, National
Communications System, is the management of the Federal Telecommunication
Standards Program, which is an element of the overall GSA Federal Standard-
ization Program. Under this program, the NCS, with the assistance of the
Federal Telecommunication Standards Committee, identifies, develops, and coor-
dinates proposed Federal Standards which either contribute to the inter-
operability of functionally similar Federal telecommunication systems or to
the achievement of a compatible and efficient interface between computer and
telecommunication systems. In developing and coordinating these standards a
considerable amount of effort is expended in ipitiating and pursuing joint
standards development efforts with appropriate technical committees of the
Electronic Industries Association, the American National Standards Institute,
the International Organization for Standardization, and the International
Telegraph and Telephone Consultative Committee of the International Tele-
communication Union. This Technical Information Bulletin presents an overview
of an effort in the international telecommunication standards arena on common
channel signalling. 1t has been prepared to inform interested Federal act-
ivities of the progress of this effort. Any comments, inputs or statements of
requirements that could assist in the advancement of this work are welcome and
should be addressed to:

Office of the Manager
National Communications System
ATTN: NCS-TS

Washington, D.C. 20305

(202) 692-2124
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Introduction
Signalling System No. 7 consists of:

- the Message Transfer Part, specified in
Recommendations Q.701 to Q.707

- the Telephone User Part, specified in Recommendations Q.72}
to Q.725

- the Data User Part, specified in
Recommendation X.61 Q.741.

An overall description of the signalling system and the division of
functions and intertactions between the Message Transfer Part and the user
parts is given in Recommendation Q.701.

General signalling network considerations are coatained in
Recommendation Q.705.

The user of Signalling System No. 7 in call control applications of
the telephone service is recommended in Recommendations Q.7 and Q.110,
Volume VI.1.

The use of Signalling System No. 7 in call control applications of
the circuit switched data transmission service is recommended in
Recommendation X.60, Volume VIII..., The call control and signalling procedures
applicable for international data transmission user facilities and network
utilities are defined in Recommendation X.87.

(3854)
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Recommendation Q.701

PFUNCTIORAL DESCRIPTION OF THE SIGNALLING SYSTEM
1 General

1.1 Objectives and fields of application

The overall objective of Signalling System No. 7 is to provide an
internationally standardized general purpose common channel signalling (CCS)
system:

- optimized for operation in digital telecommunications networks
in conjunction with stored program controlled exchanges;

- that can meet present and future requirements of information
transfer for inter-processor transactions within
telecomminications networks for call control, remote control,
and management and maintenance signalling;

- that provides a reliable means for transfer of information
in correct sequence and without loss or duplication.

The signalling system meets requirements of call control signalling
for telecommunication services such as the telephone and circuit switched data
transmission services. It can also be used as a reliable transport system for
other types of information transfer between exchanges and specialized centres
in telecommunications networks (e.g. for management and maintenance purposes).
The system is thus applicable for multi-purpose uses in networks that are
dedicated for particular services and in multi-services networks. The
signalling system is intended to be applicable in international and national
networks,

The signalling system is optimized for operation over 64 kbit/s
digital channels. It is also suitable for operation over analogue channels and
at lower speeds. The system is suitable for use on point-to-point terrestrial
and satellite links. It does not include the special features required for use
in point-to-multipoint operation but can, if required, be extended to cover
such an application.

1.2 General characteristics

Common channel signalling is a signalling method in which a single
channel conveys, by means of labelled messages, signalling inforwation relating
to, for example, a multiplicity of circuits, or other information such as that
used for network management. Common channel signalling can be regarded as a
form of data communication that is specialized for various types of signalling
and information transfer between processors in telecommunications networks.

The signalling system uses signalling links for transfer of signalling
messages between exchanges or other nodes in the telecommunication network
served by the system. Arrangements are provided to ensure reliable transfer of
signalling information in the presence of transmission disturbances or network
failures. These include error detection and correcticn on each signalling link.

(3854)
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The system is normally applied with redundancy of signalling links and it
includes functions for automatic diversion of signalling traffic to alternative
paths in case of link failures. The capacity and reliability for signalling may
thus be dimensioned by provision of a multiplicity of signalling links
according to the requirements of each applications.

1.3 Modularity

The wide scope of the signalling system requires that the total system
includes a large diversity of functions and that further functions can be added
to cater for extended future applications. As a consequence only a sub-set of
the total system may need to be used in an individual application.

A major characteristic of the gignalling system is that it is
specified with 8 functional structure to ensure flexibility and mwodularity for
diverse applications within one system concept. This allows the system to be
realized as a number of functional modules which could ease adaptation of the
functional content of an operating Signalling System No. 7 to the requirements
of its application.

The CCITT specifications of the signalling system specify functions
and their use for international operation of the system. Many of those
functions are also required in typical national applications, Furthermore, the
system to some extent includes features that are particular to national
applications, The CCITT specifications thus form an internationally
standardized base for a wide range of national applications of common channel
signalling.

System No. 7 is one common channel signalling system. However, as a
consequence of its modularity and its intended use as a standard base for
national applicatione the system may be applied in many forms. In general, to
define the use of the system in a given national application, a selection of
the CCITT specified functions must be made and the necessary additional
national functions must be specified depending on the nature of the
application,

2 Signalling system structure

2.1 Basic functional division

The fundamental principle of the signalling system structure is the
division of functions into a common Mcssage Transfer Part (MTP) on one hand
and separate User Parts for different users on the other. This is illustrated

by Pigure 2-1 (Q.701) below.

r———— Signalling link ———o‘
JF mm—m—

r 1
User Comri.o1, Link Sipnalling link (ommen [ Ueey
messuge transfer control data 1 control transfer recsure
processing l functions function lipk function: functions procesoins
¢ iy
user ucer
parts L i
Lag Message transfer part — p%g'_-."i.,uw

Figure 2-1 ( ) - Functional diagram for the common channcl signalling syster

(3854)
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The overall function of the Message Transfer Part is to serve as a
transport system providing reliable transfer of signalling messages between the
locations of communicating user functions.

The term user in this context refers to any functional entity that
utilizes the transport capability provided by the Message Transfer Part. A User
Part comprises those functions of, or related to, a particular type of user
that are part of the common channel signalling system, typically because those
functions need to be specified in a signalling context. -

The basic commonality in signalling for different services resulting
from this concept is the use of a common transport system, i.e, the Message
Transfer Part. Also, a degree of commonality exists between certain User Parts,
e.g. the Telephone User Part (TUP) and the Data User Part (DUP).

2.2 Functional levels
2.2.1 General

As a further separation, the necessary elements of the signalling
system are specified in accordance with a level concept in which:

- the functions of the Message Transfer Part are separated into
three functional levels, and

~ the User Parts constitute parallel elements at the fourth
functional level.

The level structure is illustrated in Figure 2-2 (Q.701).

The system structure shown in Figure 2-2 (Q.701) is not a
specification of an implementation of the system., The functional boundaries B,
C and D may or may not exist as interfaces in an implementation. The
interactions by means of controls and indications may be direct or via other
functions, However, the structure shown in Figure 2-2 (Q.701) may be regarded
as a possible model of an implementation.

(3854)




I‘ Level « ’l

User parts

3
5

- 18 -
AP VII-No.

18-E

r————— Level 3

=‘|=

Leve. ¢ ___T__ L L

Signalling network

Message transfer part

IO
L Y L L L T -*‘-----....-.-.

)
b - ——+ — . — -

-

[ <

(a4
o
re

¢

e Signalling message flow

functions | Cigralling link |
H
Signalling Signalling Sigrallliy
message f% link da’a !
handling | functions lirk ,
i
v ' T T 1
. [] '
: | : — =
: | . ] ;
N Al L N
: L :
' : 1
Y I S . -
1 signalling ' '
network F """"""" D i ! ’
panagement
1
]
Testing arnd maintenarnc-
COITT - 34840

Controls ard indicatic:.:

Figure 2-2 ( [C.IC1] ) - General structure of signalling system furctic:.

2.2.2

Signalling data link functions (Level 1)

Level ] defines the physical, electrical and functional

characteristics of a signalling data link and the means to access it. The
level 1 element provides a bearer for a signalling link.

In a digital environment 64 kbit/s digital paths will normally be used
for the signalling data link. The signalling data link may be accessed via a
switching function, providing a potential for automatic reconfiguration of
signalling links. Other types of data links, such as analogue links with
modems, can also be used.

The detailed requirements for signalling dats links are specified in
Recommendation (Q.702) C13.

(3854)
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2.2.3 Signalling link functions (Level 2)

Level 2 defines the functions and procedures for and relating to the
transfer of signalling messages over one individual signalling data link. The
level 2 functions together with a level 1 signalling data link as a bearer
provides a signalling link for reliable transfer of signalling messages between
two points. ’

A signalling message delivered by the higher levels is transferred
over the signalling link in variable length signal units. For proper
operation of the signalling link the signal unit comprises transfer control
information in addition to the information content of the signalling message.

The signalling link functions include:

- delimitation of signal unit by means of flags,

- flag limitation prevention by bit stuffing,

- error detection by means of check bits included in each signal
unit,

- error correction by retransmission and signal unit sequence
control by means of explicit sequence numbers in each signal unit
and explicit continuous acknowledgements,

- gignalling link failure detection by means of signal unit error
rate monitoring and signalling link recovery by means of special
procedures,

The detailed requirements for signalling link functions are given in
Recommendation (Q.703) C23.

2.2.4 Signalling metwork functions (Level 3)

Level 3 in principle defines those transport functions and procedures
that are common to and independent of the operation of individual signallipg
links. As illustrated in Figure 2-2 (Q.701) these functions fall into two major
categories:

a) Signalling message handling functions - these are functions
that, at the actual transfer of a message, direct the message to
the proper signalling link or User Part,

b) Signalling network management functions - these are functions
that, on the basis of predetermined dats and information about
the status of the signalling network, control the current message
routing and configuration of signalling network facilities. In the
event of changes in the status they also control reconfigurations
and other actions to preserve or restore the normal message
transfer capability.

(3854)
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The different level 3 functions interact with each other and with the
functions of other levels by means of indications and controls as illustrated
in Figure 2-2 (Q.701). This Figure also shows that the signalling network
management as well as the testing and maintenance actions may include exchange
of signalling messages with corresponding functions located at other signalling
points. Although not User Parts these parts of level 3 can be seen as serving
as "User Parts of the Message Transfer Part'". As a convention in these
specifications, for each of description, general references to User Parts as
sources or sinks of signalling message implicitly include these parts of
level 3 unless the opposite is evident from the context or explicitly stated.

A description of the level 3 functions in the context of a signalling
network is given in Section 3 below. The detailed requirements for signalling
network functions are given in Recommendation (Q.704) C3]. Some means for
testing and maintenance of the signalling network are provided and the detailed
requirements are given in Recommendation (Q.707) C41.

2.2.5 User Part functions (Level 4)

Level 4 consists of the different User Parts, Each User Part defines
the functions and procedures of the signalling system that are particular to a
certain type of user of the system,

The extent of the User Part functions may differ significantly between
different categories of users of the signalling system, such as:

- Users for which most user communication functions are defined
within the signalling system, Examples are telephone and data
call control functions with their corresponding Telephone and
Data User Parts.

- Users for which most user communication functions are defined
outgside the signalling system. An example is the use of the
signalling system for transfer of information for some management
or maintenance purpose. For such an "external user" the User Part
may be seen a3 a "mailbox" type of interface between the external
user system and the message transfer function in which for example
the user information transferred is assembled and disassembled
to/from the applicable signalling message formats,

2.3 Signalling message

A lighalling message is an assembly of information, defined as level 3
or 4, pertaining to a call, management transaction, etc., that is transferred
as an entity by the message transfer function.

Each message contains service information including a service
indicator identifying the source User Part and possibly additional
information such as an indication whether the message relates to international
or national application of the User Part.

(3854)
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The signalling information of the message includes the actual user
information, such as one or more telephone or data call control signals,
management and maintenance information, etc., and information identifying the
type and format of the message. It also includes a label that provides :
information enabling the message:

- to be routed by the level 3 functions and through a signalling
. network to its destination, and
- - to be directed at the receiving User Part to the particular
. circuit, call, management or other transaction to which the

message is related.
On the signalling link, each signalling message is packed into Message
Signal Units (MSU's) which also includes transfer control information related
to the level 2 functions of the link.

2.4 Functional interface

The following functional interface between the Message Transfer Part
and the User Parts can be seen as a model illustrating the division of
functions between these parts. The interface Cgee Figure 2-3 (Q.701)] is purely
functional and need not appear as such in an implementation of the system.

] . L. . S ——
Messape delirmitation

_J Service irnforrstior
Sipralling irfcrpation
User N o ) l'escaps
eSS T3t }
age delirjtation trarcsfer

part
7 Service irformeticr rar:
T Cigrelling irferraticor

v d Flow control

CCITT - 3Ln=:

Figure 2-3 ( [E.7CY] ) -~ Functional interface betweer the
message transfer pert and the user parts

The main interaction between the Measage Transfer Part and the User
Parts is the transfer of signalling messages across the interface; each message
consisting of service information and signalling information as described
above. Message delimitation information is also transferred across the
interface with the message.

- In addition to the transfer of messages and associated information the
interaction may also include flow control information, e.g. an indication from
the Message Transfer Part that it is unable to serve a particular destination.

.~

A description of tne characteristics of the Message Transfer Part as
seen from the functional interface and the requirements to be met by potential
users of the message transfer function is given in Section 4,

(3854)
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3 Signalling network

3.1 Basic concepts and features

3.1.1 Signalling metwork components

A telecommunication network served by common channel signalling is
composed of a number of switching and processing nodes interconnected by
transmission links., The nodes in the telecommunication network that are
provided with common channel signalling are in the context of signalling
referred to as signalling points.

In specific cases there may be a need to partition the common channel
signalling functions at such a (physical) node into logically separate entities
from a signalling network point of view; i.e. a given (physical) node may be
defined as more than one signalling point, One example is an exchange at the
boundary between the international and a national signalling network.

Any two signalling points, for which the possibility of communication
between their corresponding User Part functions exists, are said to have a
signalling relation.

An example is when two telephone exchanges are directly connected bv a
bundle of speech circuits. The exchange of telephone signalling relating to
these circuits then constitutes a signalling relation between the telephone
User Part functions in those exchanges in their role as signalling points,

Another example is when administration of customer and routing data in
a telephone exchange is remotely controlled from an operation and maintenance
centre by means of communication through the common channel signalling system.
This communication then constitutes a signalling relation between the
applicable operation and maintenance User Part functions at the telephone
exchange and the corresponding functions at the operation and maintenance
centre,

The common channel signalling system uses signalling links to convey
the signalling messages between two Signalling Points. A number of signalling
links that directly interconnect two signalling points which are used as a
module constitute & signalling link set. Although a link set typically
includes all parallel signalling links it is possible to use more than one link
set in parallel between two signalling points. A group of links within a link
set that have identical characteristics (e.g. the same data link bearer rate)

are called a link group.

Two signalling points that are directly interconnected by a signalling
‘link set are, from a signalling network structure point of view, referred to as
adjacent signalling points. Correspondingly, two signalling points that are
not directly interconnected are non-adjacent signalling points.

(3854)
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3.1.2 Signallins modes

The terw signalling mode refers to the association between the path
taken by a signalling message and the signalling relation to which the message
refers.

In the associated mode of signalling the messages relating to a
particular signalling relation between two adjacent signalling points are
conveyed over a link set directly interconnecting those signalling points.

In the non-associated mode of signalling the messages relating to a
particular signalling relation are conveyed over two or more link sets in
tandem passing through one or more signalling points other than those which are i
the origin and the destination of the messages.

The quasi-associated mode of signalling is a limited case of the
non-associated mode where the path taken by a message through the signalling
network is predetermined and, at a given point in time, fixed.

Signalling System No. 7 is specified for use in the associated and
quasi-associated modes, The Message Transfer Part does not include features to
avoid out-of-sequence arrival of messages or other problems that would
typically arise in a fully non-associated mode of signalling with dynamic
message routing.

Examples of signalling modes are illustrated in Figure 3-1 (Q.701).

3.1.3 Signalling point modes

A signalling point at which a message is generated, i.e. the location
of the source User Part function, is the originating point of that message.

A signalling point to which a message is destined, i.e. the location
of the receiving User Part function, is the destination point of that
message,

A signalling point at which a message received on a signalling link is
transferred to another link, i.e. neither the location of the source nor the
receiving User Part function, is a signalling transfer point (STP).

For a particular signalling relation the two signalling points thus
function both as originating and destination points for the messages exchanged
in the two directions between them,

In the quasi-associated mode the function of a signalling transfer
point is typically located in a few signalling points which may be dedicated to
this function or may combine this function with some other (e.g. switching)
function. A signalling point serving as a signalling transfer point functions
as an originating and a destination point for the messages generated and
received by the level 3 function of the Message Transfer Part also in cases
when no user functions are present, '

(3854)
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3.1.4 Message labelling

Each message contains a label. In the standard label the portion that
is used for routing is called the routing label. This routing label
includes:

a) Explicit indications of destination and originating points of
the message, i.e. identification of the signalling relation
concerned. .

b) A code used for load sharing which may be the least
significant part of a label component that identifies a user
transaction at level 4,

The standard routing label assumes that each signalling point in a
signalling network is allocated a code according to a code plan, established
for the purpose of labelling, that is unambiguous within its domain. Messages
labelled according to international and national code plans are discriminated
by means of an indication in the service information included in each message.

The standard routing label is suitable for national applications also.
However, the signalling system includes the possibility for using different
labels nationally.

3.2 Signalling message handling functions

Figure 3-2 (Q.701) illustrates the signalling message handling
functions,

3.2.1 Message routing

Message routing is the process of selecting, for each signalling
message to be sent, the signalling link to be used. In general, message routing
is based on analysis of the routing label of the message in combination with
predetermined routing data at the signalling point concerned.

Message routing is destination code dependent with typically an
additional load sharing element allowing different portions of the signalling
traffic to a particular destination to be distributed over two or more
signalling links. This traffic distribution may be limited to different links
within a link set or applied to links in different link sets.

Each succession of signalling links that may be used to convey a
message from the originating point to the destination point constitutes a
message route. Signalling route is the corresponding concept for a possible
path, referring to a succession of link sets and signalling transfer points,
between the originating and destination points.

In Signalling System No. 7 wessage routing is made in a manner by
wvhich the message route taken by a message with a particular routing label is
predetermined and, at a given point in time, fixed. Typically, however, in the
event of failures in the signalling network, the routing of messages,
previously using the failed measage route, is modified in a predetermined
manner under control of the signalling traffic management function at
level 3.

(3854)
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Although there are in general advantages in using a uniforw routing of
messages belonging to different User Parts, the service indicator included in
each message provides the potential for using different routing plans for
different User Parts.

3.2.2 Message distribution

Message distribution is the process which, upon receipt of s message
at its destination point, determines to which User Part the message is to be
delivered. This choice is made on analysis of the service indicator.

3.2.3 Message discrimination

Message discrimination is the process which, upon receipt of a
message at a signalling point, determines whether or not the point is the
destination point of that message. This decision is based on analysis of the
destination code in the routing label in the message. If the signalling point
is the destination point the message is delivered to the message distribution
function. If it is not the destination point, i.e. in the case when it serves
as a signalling transfer point for that message, the message is delivered to
the message routing function for further transfer to a signalling link. Message
discrimination thus is a function required only at a signalling point that acts
as a signalling transfer point,

3.3 Signalling network management functions

Figure 2-3 (Q.701) illustrates the signalling network management
functions.

3.3.1 Signalling traffic management

The tasks of the signalling traffic management function are:

a) to control message routing; this includes modification of
message routing to preserve, when required, accessibility of all
destination points concerned or to restore normal routing;

b) in conjunction with modifications of message routing, to
control the resulting transfer of signalling traffic in a
manner that avoids irregularities in message flow;

c) flow control,

Control of message routing is based on analysis of predetermined
information about all allowed potential routing possibilities in combination
vith information, supplied by the signalling link management and
signalling route management functions, about the status of the signalling
networl (i.e. current availability of signalling links and routes).

Changes in the status of the signalling network typically result in
modification o. - rrent message routing and thue in transfer of certain
portions of the signalling traffic from one signalling link to another. The
transfer of signalling traffic is performed in accordance with specific
procedures. These procedures - changeover, changeback, forced rerouting and
controlled rerouting - are designed to avoid, as far as the circumstances
permit, such irregularities in message transfer as loss, mis-sequencing or
multiple delivery of messages.

(3854)
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The changeover and changeback procedures involve communication with
other signalling point(s). For example, in the case of changeover from a
failing signalling link, the two ends of the failing link exchange information
(via an alternative path) that normally ensbles retrieval of messages that
otherwise would have been lost on the failing link, However, as further
explained later, these procedures cannot guarantee regular message transfer in
all circumstances. !

A signalling network has to have & signalling traffic capacity that is
higher than the normal traffic offered. However, in overload conditions
(e.g. due to network failures or extremely high traffic peaks) the
signalling traffic management function takes flow control actions to minimize
the problem. An example 1s provision of an indication to the local user
functions concerned that the Message Transfer Part is unable to transport
messages to a particular destination in the case of total breakdown of all
signalling routes to that destination point. If such & situation occurs at a
signalling transfer point a corresponding indication is given to the signalling
route management function for further dissemination to other signalling points
in the signalling network.

3.3.2 Signalling link management

The task of the signalling link management function is to control the
locally connected link sets. In the event of changes in the availability of a
local link set it initiates and controls actions aimed at restoring the normal
availability of that link set.

The signalling link management function also supplies information
about the availability of local links and link sets to the signalling traffic
management function,

The signalling link management function interacts with the signalling
link function at level 2 by receipt of indications of the status of signalling
links. It also initiates actions at level 2 such as, for example, initial
alignment of an out-of-service link.

The signalling system can be applied with different degrees of
flexibility in the method of provision of signalling links. A signalling link
may for example consist of a permanent combination of a signalling terminal
device and a signalling data link. It is also possible to employ an arrangement
in which any switched connection to the remote end may be used in combination
with any local signalling terminal device. It is the task of the signalling
link mansgement function in such arrangements to initiate and control
reconfigurations of terminal devices and signalling data links to the extent
such reconfigurations are automatic., In particular, this involves interaction,
not necessarily direct, with a switching function at level 1,

3.3.3 Signalling route management

Signalling route management is a function that relates to the
quasi-associated mode of signalling only, Its task is to transfer information
about changes in the availability of signalling routes in the signalling
network to enable remote signalling points to take appropriate signalling
traffic management actions. Thus a signalling transfer point wmay, for example,
send messages indicating inaccessibility of a particular signalling point vis
that signalling transfer point thus enabling other Signalling Points to stop
routing messages into an incomplete route.

(3854)
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3.4 Testing and maintenance functions

Figure 2~3 (Q.701) illustrates that the signalling system includes
some standard testing and maintenance procedures that use level 3 wmessages.
Furthermore, any implementation of the system typically includes various
implementation dependent means for testing and maintenance of equipment
concerned with the other levels.

3.5 Use of the signalling network

3.5.1 Signalling network structure

The signalling system may be used with different types of signalling
network structures. The choice between different types of signalling network
structures may be influenced by factors such as the structure of the
telecommunication network to be served by the signalling system and
administrative aspects.

In the case when the provision of the signalling system is planned
purely on a per signalling relation basis, the likely result is a signalling
network largely based on associated signalling, typically supplemented by a
limited degree of quasi-associated signa'ling for low volume signalling
relations. The structure of such & signalling network is mainly determined by
the patterns of the signalling relations. International signalling is an
example of an application for which this approach is suitable.

Another approach is to consider the signalling network as a common
resource that should be planned according to the total needs for common channel
signalling. The high capacity of digital signalling links in combination with
the needs for redundancy for relisbility then typically leads to a signalling
network based on a high degree of quasi-associated signalling with some
provision for associated signalling for high volume signalling relations. The
latter approach to signalling network planning is more likely to allow
exploitation of the potential of common channel signalling to support network
features that require communication for purposes other than the switching of
connections.,

Further considerations about the use of a signalling network are given
in Recommendation (Q.705) L51.

3.5.2 Provision of signalling facilities

In general, the most important factor for the dimensioning of the
signalling network is the need for reliability by means of redundancy.
Depending on the signalling network structure and the potential for
reconfiguration of signalling equipment the required redundancy may be provided
by different combinations of:

- redundancy in signalling data links (e.g. nominated reserves or
switched connections),

- redundancy in signalling terminal devices (e.g. a common pool
of terminals for the whole signalling point),

- redundancy of signalling links within a link set (typically
operating with load sharing),
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- redundancy in signalling routes for each destination (possibly
operating with load sharing),

The loading capacity of a digital signalling link is high in relation
to the signalling traffic generated for call control signalling. Therefore, in
wany typical applications the links will be lightly loaded and signalling
traffic volume will be a secondary factor for the dimensioning of the
signalling network. However, in high signalling traffic applications or when
analogue links with lower speeds are used it may be necessary to dimension the
traffic capacity by provision of additional signalling links. The message
routing principles adopted for the signalling system allow partitioning of the
total signalling traffic into different portions based on load sharing,
destination point code and service information. Such partitioning provides a
useful means of controlling the load and dimensioning of the capacity of
different sections of a signalling network, as it allows distribution of
different portions of the signalling traffic. It can also be used to dedicate
certain parts of a signalling network to signalling traffic related to a
particular user.

3.5.3 Application of signalling network functions

The signalling network functions provided by the signalling system are
designed to cater for a range of signalling network configurations., All of
those functions need not necessarily be present at all signalling points. The
necessary functional content at level 3 at a particular signalling point
depends for example on what signalling mode(s) are used, whether or not it is a
signalling transfer point, what type of signalling equipment redundancy is
employed, etc. It is thus feasible to implement level 3 functions with
modularity for different capabilities corresponding to different signalling
network configurations. As a special case it is even possible to apply the
signalling system without using the level 3 element at all, e.g. in a small
exchange or private automatic branch exchange which can only be reached via one
primary pulse code modulation system.

4 Message transfer capability
4.1 General

The Message Transfer Part recommendations specify methods by which
different forms of signalling networks can be established. The requirements for
the Message Transfer Part have primarily been determined by the requirements of
call control signalling for the telephone and circuit switched data
transmission services. However, the Message Transfer Part is also intended to
have the ability to serve as a transport system for other types of information
transfer. The following summarises the typical characteristics of the transport
service that may be offered by the Message Transfer Part to a potential user of
this ability.

All information to be transferred by the Message Transfer Part must be
assembled into messages. The linking of the source and sink of a message is
inherent in the label in combination with the signalling routes existing
between the two locations, From a transportation point of view each message is
self-contained and handled individually. The nature of the transport service
offered by the Message Transfer Part is therefore similar to that offered by
a packet switched network. In addition, all messages containing the same label
constitute a sct of messages that is handled in a uniform manner by the Messape
Transfer Part, thus ensuring, in normal circumstances, regular delivery in the
correct sequence.

(3854)
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4.2 User location in system structure

A potential user of the \ransport service is typically included in the
system structure by provision of a separate User Part. This requires allocation
of a service indicator code, the specification of which is part of both the
Message Transport Part and User Part concerned.

As an alternative, a potential user may be catered for, together with
other similar users, by an already existing or new User Part. In such a case
the discrimination between messages belonging to this and the other is an
internal matter within the User Part concerned. It then follows that all
messages belonging to such a User Part are necessarily handled, e.g. as regards
routing, in a uniform manner by the Message Transfer Part.

4.3 Message content

4.3.1 Code transparency

Information with any code combination generated by a user can be
transferred by the Message Transfer Part provided that the message respects the
requirements described in the following sections

4.3.2 Service information

Each message must contain service information coded in accordance with
the rules specified in [63.

4.3.3 Message label

Each message must contain a label consistent with the routing label of
the signalling network concerned. See also C71.

4.3.4 Message length

The information content of a message should be an integral number of
octets,

The total amount of signalling information transferable in one message
is limi* ' by some parameters of the signalling system; although normally
limited to about 60 octets the signalling system can, if required in certain
national applications, accept transfer of user information blocks in the order
of 256 octets in single wesnages.

Depending on the signalling traffic characteristics of a user and of
other users sharing the same signalling facilities, there may be a need to
limit message lengths below the system limit based on queueing delay
considerations,

In the case when information blocks generated by a user function
exceed the allowed message length, it is necessary to implement means for
segmentation and blocking of such information blocks within the User Part
concerned.
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L4 User accessibility

The accessibility of user functions through a signalling network
depends on the signalling modes and routing plan employed in that network.

In the case when only the associated mode of signalling is employed,
only user functions located at adjacent signalling points may be accessed.

In the case when quasi~associated signalling is employed, user
functions located at any signalling point may be accessed provided that the
corresponding message routing data is present.

4.5 Transport service performance

Further detailed information is provided in
Recommendation (Q.706) C81.

4.5.1 Message transfer delay

The normal delay for transfer of messages between user locations
depends on factors such as distance, signalling network structure, signalling
data link type and bit rate and processing delays.

A small proportion of messages will be subject to additional delay
because of transmission disturbances, network failures, etc.

4.5.2° Message transfer failures

The Message Transfer Parts has been designed to enable it to transfer
messages in a reliable and regular manner even in the presence of network
failures., However, inevitably some failures will occur the consequences of
which cannot be avoided with economic measures. Below, the types of failures
that may occur and some typical probabilities of their occurrence are
described. €8] provides further detailed information that can be used to
estimate failure rates for particular cases.

In the case when a potential user function requires a reliability of
the tramsport service that cannot be guaranteed by the Message Transfer Part,
the reliability for that user may be enhanced by adoption of appropriate
levei 4 procedures, possibly including some means of supplementary end-to-end
error control.

(3854)
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The following types of message transfer failures are possible, and
expected probabilities for such failures in typical applications are indicated,
see also C81:

a) Unavailability of the transport service to one or more
locations - the availability of the message transfer capability
depends on the redundancy provided in the signalling network; the
availability can therefore be dimensioned.

-b) Loss of messages - the probability of loss of messages mainly
depends on the reliability of signalling equipment; typically
it is expected to be lower than 10-7,

c) Mis-sequencing of messages - may in certain configurations of
quasi-associated signalling occur with rare combinations of
independent failures and disturbances. The probability, in
such configurations, of a message being delivered out-of-sequence
depends on many factors but is expected to be lower than 10-10,

d) Delivery of false information - undetected errors may lead to
delivery of false information; the possibility of an error in
a message delivered is expected to be lower than 10-10,

(3854)




SUOT3oUNJ WajsAs BUITTBUITIS JO 3IN3dNILS PalTeiad -

SUOTI3VITIPUT pUB STOIJUO) ======-- AG odLiuolW JUTITIuugl] S——
T : 13 ! !
08 7€ - 10123
1
._1 90UBUIUTBW puw BuTSSL
[
A Cimy . JuawadvuBW d
_ bl ol ninhdinbinbebih S shebuinbdinhel debddebebhals YUty }
: ' : 3 13
[ ' utyTRUd I
_ ' : ; .
: : '
. H N [}
) » [)
| ' : '
‘ H ] Juawade vl
N (] i ' = 3
_ ' ! . R 33nog : _
: \ : ! Burireudtg _
4 : N N
0y _ ' ' ' _ _
a . ' ’ H
=1 1 " ' .
U H ' ! JusmadBUVY
™ O : H H Y 51
] L P S g 1JJ8a3
nE _ : .? ¢ gurtrsudts {.4
(] . H I " N :
5 “ " _
_ H ‘ JuswsdvuBW YJIOAM33U BUTITTBUSTS
2 _ ' : :
: ] i
. ' '
_ n "
i : : furqnox
_ H Ty adwssa)y
. ' H
_ —i— =
I H _ .
su un
_ sTauusyd “ suotqoung owwwa 3 ruﬁm:dﬁ.uomg UOTINQTIISIE
_ votrsstusueag _ | Buryor.1as -v.*.u- w:a.:dmcwam n a3ussay 33esSSY|
.ﬂ NUIT 838p m:ma.ﬂc:w«m _ _ UITpuUBYy odBSSaw JulT(Budg
—( 8 Yury ButTreudrg _ SUOT11dUNJ YHIOm3IdU JulTTBUII]
—~
p ) d8d Jajsusdy odecsyy 2
F «©
! o °
——— 1 tone1 ple— 2 13291 —sie § TanoT
(Y . L .




-3 -~
AP VII-No. 18-E

References
12 CCITT Recommendation Signalling Data Link, Yellow Book, Vol., VI.7,
Rec. (Q.702).

T2] CCITT Recommendation Signalling Link, Yellow Book, Vol. VI.7,
Rec. (Q.703).

13l CCITT Recommendation Signalling Network Functions and Messages,
Yellow Book, Vol. VI.7, Rec. (Q.704).

4] CCITT Recommendation Testing and Maintenance, Yellow Book, Vol. VI.7,
Rec. (Q.707).

153 CCITT Recommendation Signalling Network Structure, Yellow Book,
Vol. VI.7, Rec. (Q.705).

163 CCITT Recommendation Signalling Network Functions and Messages,
Yellow Book, Vol. VI.7, Rec. (Q.704), Section 12,

173 CCITT Recommendation Signalling Network Functions and Messages,
Yellow Book, Vol. VI.7, Rec. (Q.704), Section 2.

18l CCITT Recommendation Signalling System Performance, Yellow Book,
Vol. V1.7, Rec. (Q.706).

(3854)




- 35 =
AP VII-No. 18-E

Recommendation Q.702

SIGNALLING DATA LINK

1 General i

1.1 A signalling data link is a bidirectional transmission path for
signalling, comprising two data channels operating together in opposite
directions at the same data rate. It constitutes the lowest functional level
(level 1) in the Signalling System No. 7 functional hierarchy.

1.2 Functional configuration of a signalling data link is shown in
Figure 1-1 (Q.702).

1.3 A digital signalling data link is made up of digital

transmission channels 1) and digital switches or their terminating
equipment providing an interface to signalling terminals. The digital
transmission channels may be derived from a digital stream having a frame
structure as specified for digital exchanges and for pulse code modulation
multiplex equipment (Recommendations G.732 C11], G.733 C2J, G.734 €33,
G.744 C41, G.746 €51, G.73A U5 biel, G.73B L61, G.73C C6 bisT

G.73Y C73, etc.), or from digital streams having a frame structure
specified for data circuits (Recommendations X.50 C81, X.51 C93],

X.50 bis C103, X.51 bis C113).

1.4 An analogue signalling data link is made up of voice-frequency
analogue transmission channels either 4 kHz or 3 kHz spaced, and modems.

1.5 Signalling System No. 7 is capable of operating over both
terrestrial and satellite transmission links 1),

1.6 The operational signalling data link shall be exclusively

dedicated to the use of a Signalling System No. 7 signalling link between two
signalling points. No other information should be carried by the same channel
together with the signalling information.

1.7 Equipment such as echo suppressors, digital pads, or A/u law
convertors attached to the transmission link must be disabled in order to
assure full duplex operation and bit integrity of the transmitted data stream.

1.8 64 kbit/s digital signalling channels entering a digital exchange
via a multiplex structure shall be switchable as semi-permanent channels in the
exchange,

1) The terms transmission channel and transmission link are
used in Signalling System No. 7 instead of transfer channel and transfer
link used in Signalling System No. 6.
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timeslot access equipment in a digital signalling data link.

b. Example 2 : Signalling data link (digital or analogue) via interface
equipncent

Figure 1-1 ( [QT07] ) - Functional configuration of & signalling data link
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2 Signalling bit rate
2.1 General

2.1.1 The standard bit rate on a digital bearer will be 64 kbit/s.

2.1.2 Lower bit rates may be adopted for each application, taking into

account the user part requirements and the capability of available transmission
. links, .
- i
' 2.1.3 Minimum signalling bit rate for telephone call control :

applications will be 4.8 kbit/s. For other applications such as network
management, bit rates lower than 4.8 kbit/s can also be used. .

2.2 Use of bit rates lower than 64 kbit/s

2.2.1 For national telephone call control applications, use of

Signalling System No. 7 at bit rates lower than 64 kbit/s shall take account

of the requirement to minimize the answer signal delay when in~band line

signalling systems are involved (Recommendation Q.27 C123J). .

2.2.2 Signalling System No. 7 can be used for direct international
application at bit rates lower than 64 kbit/s between countries which have nc
in-band line signalling systems in their national extension networks (see
Section 2.1.3).

2.2.3 The possible use of Signalling System No. 7 at bit rates lower
than 64 kbit/s between countries which have in-band line signalling systems
in their national extension networks is for further study.

3 Error characteristics and availability

Error characteristics and availability requirements will conform to
relevant Recommendations (for example, Recommendation G.8XZ [C13] on digital
circuits). No additional characteristics or requirements will be specified
in this Recommendation.

4 Interface specification points

4.1 Interface requirements may be specified at one of three points, A,

B or C in Figure 4~1 (Q.702). The appropriate point depends on the nature of
transmission links used and the approach toward the implementation of intertace
equipment adopted by each Administration.

4.2 For the international application, interface requirements at
either Point B, or Point C will apply.

4.3 Interface requirements for an international digital signalling
data link will be specified at Point C in accordance with the specific
structure used. (See Section 5.)

4.4 Interface requirements for an international analogue signalling
data link will be specified at Point B on a single channel basis, and thus are
independent of multiplex equipment used. (See Section 6.)

(3854)
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4.5 Interface at Point A may or may not appear in particula:r
implementations, as each Administration may adopt differeat approaches
towards the implementation of interface equipment. 1f 1t does appear in
implementations, then the interface requirements specified in
Recommendations V.10 Cl43, V.11 C153, v.24 C163, v.28 €173, V.35 C183],
V.36 C193, X.24 €200 and G.703 €211 (for 64 kbit/s interface) should be
followed as appropriate.

4.6 Implementations which do not follow all the requirements in the
relevant Recommendation cited above should nevertheless take into account thosc
requirements that are specified for testing and maintenance actions which
require communication between the two ends of a data link. Interface
requirements for testing and maintenance are specified in

Recommendation (Q.707) C223.

5 Digital signalling data linok

5.1 Signalling data link derived from the 2048 kbit/s digital path

When a signalling data link is to be derived from a 2048 kbit/s
digital path, the following shall apply:

a) The interface requirements, specified at Point C in
Figure 4-1 (Q.702), should comply with Recommendations G.703 [211]
for the electrical characteristics and G.732 C1J and G.734 £33
for the frame structure,

b) The signalling bi* rate shall be 64 kbit/s.

c) The standard channel .imeslot for the use of a signalling
data link is timeslot 16. When Timeslot 16 is not available,
any channel timeslot available for 64 kbit/s user transmission
may be used.

d) No bit inversion is performed.

5.2 Signalling data link derived from the 8448 kbit/s digital path

When a signalling data link is to be derived from a B448 kbit/s
digital path, the following shall apply:

a) The interface requirements, specified at Point C in
Figure 4-1 (Q.702), should comply with Recommendations G.703 [213]
for the electrical characteristics and G.744 C4J and G.746 C53
for the frame structure,

b) The signalling bit rate shall be 64 kbit/s.

¢) The standard channel timeslots for the use of a signalling
data link are timeslots 67 to 70 in descending order of priority.
When they are not available, any channel timeslot available for

64 kbit/s user transmission may be used,

d) No bit inversion is performed.

(3854)
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b. Example 2 : Signalling data link (digital or analogue) via interface
equipment

Figure L-1 ( [@.702] ) - Interface specification points

5.3 Signalling data link derived from the 1544 kbit/s digital path

(For further study.)

Note - When a signalling bit rate of 64 kbit/s is adopted, the
values of bits should be inverted within the signalling terminal or the
interface equipment in order to meet the minimum mark density requirements
of the Recommendation G.733 C2) based PCM systems,

5.4 Signalling data link established over a digital path made up
by digital sections based on different (A,U) encoding laws

1

.~

(For further study.)
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5.5 Signalling data link established over data circuits

When a signalling data link is to be established over data circuits
derived from a 64 Kbit/s digital stream having a frame structure as specified
in such Recomnpendations as X.50 C8], X.51 C9], X.50 bie CI0J and
X.51 bis C11J the following shall apply:

a) The interface requirements, specified at Point C in
Figure 4-1 (Q.702), should comply with relevant requirements
in one of the above mentioned Recommendations, applicable to
the environment of the intended use.

b) When 64 kbit/s multiplexed streams are carried on 2048 kbit/s
or 154 kbit/e digital path, Recommendations G.73A [C5 bis3,
G.73b C6], G.73C U6 bis] and G.73y L7 should apply.

6 Analogue signalling data link
6.1 Signalling bit rate
6.1.1 Applications of the analogue signalling data link must take

account of the delay requirements described in Section 2.2,

6.1.2 For telephone call control applications, signalling bit rate over
an analogue signalling data link shall be higher or equal to 4.8 kbit/s.

6.2 Interface requirements

In case of 4.8 kbit/s operation, interface requirements specified at
the interface point B in Figure 4-1 (Q.702) should comply with relevant
requirements specified for 4.8 kbit/s modems in Recommendations V.27 €233 and
V.27 bis £24]. In addition, the following shall apply:

a) Application of either Recommendations V.27 C£23] or
V.27 bis C243 depends on the quality of the analogue
transmission channels used, Recommendation V,27 £23] shall
apply only to transmission channels conforming to
Recommendation M.1020 C25], while Recommendation V.27 bis C243
to transmission channels conforming to Recommendation M.1020 C253
or of lower quality.

b) Full duplex operation over a four-wire transmission link
should be adopted.

c) 1f a separate modem is to be used, the interface requirements
specified in Recommendations V.10 Ci43, V.11 C153, V.24 Cl63
and V.28 C173, applicable at Point A in Figure 4-2 (Q.702),
should be followed as much as possible,

(3854)
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Recommendation Q.703

SIGNALLING LINK

| General i i
. Y 1.1 Introduction N '
' 1.1.1 This Recommendation describes the functions and procedures for and

relating to the transfer of signal messages over one aignalling data link. The
signalling link functions, together with a signalling data link as bearer,
provide a signalling link for reliable transfer of signalling messages between
two directly connected signalling points.

Signalling messages delivered by superior hierarchical levels are
transferred over the signalling link in variable length signal units. The
signal units include transfer control information for proper operation of the
signalling link in addition to the signalling information.

1.1.2 The signalling link functions comprise:
a) Signal unit delimitation.
b) Signal unit aligoment.
c) Error detection.
d) Error correction,
e) Initial alignment.
f) Signalling link error monitoring.

All these functions are coordinated by the link state control, see
Pigure 1-1 (Q.703).

1.2 Signal unit delimitation and aligmment

The beginning and end of a signal unit are indicated by a unique 8 bit
pattern, the flag. Measures are taken to ensure that the pattern cannot be
imitated elsewhere in the unit.

Loss of alignment occurs when a bit pattern disallowed by the
delimitation procedure (more than six consecutive ones) is received, or when a
certsin meximum length of signal unit is exceeded.

Loss of aligmment will cause a change in the mode of operation of the
signal unit error rate monitor.

s
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1.3 Error detection

The error detection function is performed by means of 16 check bits
provided at the end of each signal unit. The check bits are generated by the
transmitting signalling link terminal by operating on the preceding bits of the
signal unit following a specified algorithm. At the receiving signalling link
terminal 1) the received check bits are operated on using specified
rules, which correspond to that algorithm.

If consistency is not found between the received check bits and the
preceding bits of the signal unit, according to the algorithm, then the
presence of errors is iandicated and the signal unit is discarded,

1.4 Error correction

1.4.1 Two forms of error correction are provided, the basic method «n*

the preventive cyclic retransmission wethod. The following criteria sh. "' be
used for determining the international fields of application for the two
methods:

a) the basic method applies for signalling links using
non-intercontinental terrestrial transmission means and for
intercontinental signalling links where the one-way propagation
delay is less than 15 ms,

b) the preventive cyclic retransmission method applies for
intercontinental signalling links where the one-way propagation
delay ie greater than or equal to 15 ms and for all signalling
links established via satellite,

In cases where one signalling link within an international link set is
established via satellite, the preventive cyclic retransmission method should
be used for all signalling links of that link set.

1.4.2 The basic method is a non-compelled, positive/negative

acknowledgement, retransmission error correction system. A signal unit which

has been transmitted is retained at the tr ‘mitting signalling link terminal .
until a positive acknowledgement is receivcs. If a negative acknowledgement is

received then the transmission of new signal units is interrupted and those

signal units which have been transmitted but not yet positively acknowledged

starting with that indicated by the negative acknowledgement will be

retransmitted once, in the order in which they were first transmitted.

1.4.3 The preventive cyclic retransmission method is & non-compelled,
positive acknowledgement, cyclic retransmission, forward error correction
system, A signal unit which has been transmitted is retained at the
transmitting signalling link terminal until a positive acknowledgement for that
signal unit is received. During the period when there arc no new signal units
to be transmitted all the signal units which have not yet been positively
acknowiedged are retransmitted cyclically,

S

1) A signalling link terminal refers to the means of performing
all of the functions defined at level 2 regardless of their implementation.

(3854)




LN

- 45 -
AP VII-No. 18-E

The forced retransmission procedure is defined to ensure that
forward error correction occurs in adverse conditions (e.g. high error rate
and/or high traffic loading).

When a predetermined number of retained, unacknowledged signal units
exist the transmission of new signal units is interrupted and the retained
signal units are retransmitted cyclically until the number of unacknovledged
signal units is reduced.

1.5 Initial alignment

The initial aligmment procedure is appropriate to both first time
initialization (e.g. after "switch-on") and aligmment in association with
restoration after a link failure. The procedure is based on the compelled
exchange of status information between the two s1gnalllvg:241nts concerned
and the provision of a proving period. No other signalling link is involved in
the initial aligmnment of any particular link, the exchange occurs only on the
link to be aligned.

1.6 Signalling link error monitoring

Two signalling link error rate monitor functions are provided; one
which is employed whilst a signalling link is in service and which provides
one of the criteria for taking the link out of service, and one which is
employed whilst a link is in the proving state of the initial aligmment
procedure. These are called the signal unit error rate monitor and the
alignment error rate monitor respectively. The characteristics of the signal
unit error rate monitcr are based on a signal unit error count incremented and
decremented using the "leaky bucket" principle whilst the alignment error rate
monitor is a linear count of signal unit errors. During loss of aligmment the
signal unit error rate monitor error count is incremented in proportion to the
period of the loss of aligmment,

1.7 Link state control functions

Link state control is a function of the signalling link which
provides directions to the other signalling link functions. The interfaces with
link state control are shown in Figure 1~1 (Q.703) and Figure 1-2 (Q.703). The
split into the functional blocks shown in the Figures is made to facilitate
description of the signalling link procedures and should not be taken to imply
any particular implementation.

The link state control function is shown in the overview diagranm,
Figure 1-2 (Q.703), and the detailed state transition diagram,
Figure 11-2 (Q.703).

(3854)




SUuToudoiul {207q
uoT3eo1J109ds TBUQTIOUNG Tud3UODd AUIT JUTTTBUITIG - (£UL°E) (-1 odudlg

“UOTFLUIOJUT TOJ3UOD 10423 [TB SPNTOUT 30U Op SLIUn TBUFTS &S3YL

————- Tod3u0) SMOTJ 878SS5;! s

00SC ~LLI
o ————————
(NSH
(%] -—— - ,
1 ———
® srud (TNSW PauIm3ay
[} . J UOTSSTWSUBL],
3 -.“o o 1
] u rILHPWIWl-!
|- §31q JUSW | gu—— T
° —Uug Dm 4 AT
8 (T T2437) HUIT PBAT3031 PUB udiTe pus (1 128d TOI3UO0D b= = - ] ,m;.ﬁ iy
B318p FUITTRUBIS 517 TEEUB uoT3BITIWIT 31835 WUTT sucrioumy
Pa3aT L —ap ‘uor309% : e - - = { 20n33U FUITTRUR 1S
-8p J0aay e e e -
] @ = > mc - == -
(118 qaad .
Pnesse— uotqdaday (ThSST
ﬁll!l.!
R
::mz
AR
(2 TaAaT)

TOI3UOD WUTIT JuUITTBUBIG

(3854)




02gon - LLIDOD

S

NUTT JO weISUTIP AMITAIIAQ - (£CL°E) -1 o214
-]

X

AN
uvsetum” J NH oars AM R
b lolhd : 1907

L

%]

!

)

—
]

L]
32

[ FRITY ] I T
' a2 20 41NQ

>

DWANVS,
O Y

" L L

N_')J.'Mm _ 4048 M
Y VIR
| . 1

F ol ol
a0 aNo

22 p3S

o
PO OIS

(3854)




'Ill|l-!llIllllIllu-IlllllllllllIllIllllllIlllllllll.|.llIll-IIllllIlIlll||||||||||.-.'l--u-

- 48 -
AP VII-Ro. 18-E

2 Basic signal unit forwmat
2.1 General

Signalling and other information originating from a user part is
transferred over the signalling link by means of signal units.

A signal unit is constituted of a variable length signalling
information field which carries the information generated by a user part
and a number of fixed length fields which carry information required for
message transfer control. In the case of link status signal units the
signalling information field is replaced by a status field which is generated
by the signalling link terminal.

2.2 Signal unit format

Three types of signal unit are differentiated by means of the lemgth
indicator contained in all signal units, i.e.: Message Signal Units, link
————— - . . - . - .
status signal units and fill in signal units. Message signal units are
retransmitted in case of error, link status signal unit and fill in signal
units are not. The basic formats of the signal units are shown in Figure 2-1
(Q.703).

e e -

(3854)
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a. Basic format of a Message Signal Unit (MSU)
B :

F cK SIF SI0 LI FoN |1| Bsh F
- B .

8 16 8n, n > 2 8 6 7T 1 71 8
- First bit
b. Format of a Link Status Signal Unit (LSSU) transmitted

B
F CK SF LI FSN 1| BSK r
B
8 16 8 or 16 6 7 1 17 8
First bit
¢. Format of a Fill In Signal Unit (FISU) transmitted
B
F CK LI FSN | Il BSN
B
8 16 6 T 1 171
F - Flag
CK - Check bits
SIF - Signalling information field
SIO - Service information octet
LI - Length indicator
FIB - Forward indicator bit
FSN - Forward sequence number
BIB - Backwvard indicator bit
BSN - Backward sequence number
SF - Status field

(3854)

Figure 2-1 (Q.703) - Signal unit formats
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2.3 Function and codes of the signal unit fields
2.3.1 General

The message transfer control information encompasses 8 fixed length
fields in the signal unit which contsin information required for error control
and message aligmment.

2.3.2 Flag

The opening flag indicates the start of a signal unit. The opening
flag of one signal unit is normally the closing flag of the preceding signal
unit, The closing flag indicates the end of a signal unit, The bit pattern for
the flag is 01111110,

2.3.3 Length indicator

The length indicator is used to indicate the number of octets
following the length indicator octet and preceding the check bits and is a
number in binary code in the range 0-63. The length indicator differentiates
between the three types of signal unit as follows:

Length indicator = 0 : fill in signal unit

Length indicator = } or 2 : link status signal unit

Length indicator = 2 : message signal unit

In national signalling networks, in the case that a signalling
information field spanning more than 62 octets is included in a message signal
unit, the length indicator is set to 63.

2.3.4 Service information octet

The service information octet is divided into the service
indicator and the sub-service field,

The service indicator is used to associate signalling information with
a particular user part and is present only in message signal units.

The content of the sub-service field is described in
Recommendation Q.704, Section 12.2.2 Cl113.

Note - The Message Transfer Part may handle messages for different
users (i.e. messages with different service indicators) with different
priorities, These priorities are for further study.

{3854)
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2.3.5 Sequen-~ numbering

The forward sequence number is the sequence number of the signal
unit in which 1t is carried,

The backward sequence number is the sequence mumber of a signal unit
being acknowledged.

i
The forward sequence number and backward sequence number are numbers

in binary code from a cyclic sequence ranging from 0 to 127 (see Sections 5
and 6).

2.3.6 Indicator bits

The forward indicator bit and backward indicator bit together with
the forward sequence number and backward sequence number are used in the
basic error control method to perform the signal unit sequence control and
acknowledgement functions. (See Sections 5.2 and 6.)

2.3.7 Check bits

Every signal unit has 16 check bits for error detection. (See
Section 4.)

2.3.8 Si nallingrinformation field

The signalling information field consists of an integral number of
octets, greater than or equal to 2 and less than or equal to 62.

In national signalling networks it may consist of up to
272 octets 1).

The format and codes of the signalling information field are defined
for each user part.

2.3.9 Status field

The formats and codes of the status field are described in
Section 9.

2.4 Orde