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PART A INTRODUCTION

1 SCOPE

1.1 The technical requirements are applicable for the connection of call switching equipment using the
Signalling System No. 7 (SS No. 7) simplified version of the Message Transfer Part (MTP) to interface
to the Public Switched Telephone Network (PSTN). The field of application is as defined in ITU-T
Recommendation Q.710.

1.2 The SS No. 7 is described by the four functional levels as shown Figure A1.1, with the MTP comprising
levels 1 to 3 (ITU-T Recommendations Q.702 to Q.704) and the Integrated Services Digital Network
(ISDN) User Part (ISUP) as level 4 (ITU-T Recommendations Q.761 to Q.764 and Q.766).

Figure A1.1
ITU-T SS No. 7 functional levels

1.3 The MTP functions are specified in general for small systems e.g. PABXs interfacing with the MTP. In
order to prevent fraudulent use of the signalling network, it has to be ensured that no signalling messages
generated by a PABX can be routed further than the public exchange to which the PABX has access. An
example of how such a function can be implemented is given in ITU-T Recommendation Q.710 § 3.5.

1.4 Digital access arrangements are employed. In the case where one channel carries the signalling
information for more than one multiplex system, at least one additional channel should be pre-assigned
as a stand-by signalling link in a multiplex system other than that which contains the active channel. This
allows the changeover and changeback procedures specified in ITU-T Recommendation Q.704 § 5 and §
6 to be performed. The stand-by channel(s) should not be used as B-channel(s). The additional interface
functions required for proper operation of the D-channel call control functions in combination with the
MTP functions are specified in ITU-T Recommendation Q.710 § 4.

1.5 Only the associated mode of signalling is applicable.

ISDN User Part (ISUP)
Level 4

Signalling network functions
Level 3

Signalling link functions
Level 2

Signalling data link functions
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Level 4
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2 GENERAL REQUIREMENTS

2.1 POWER SUPPLY

Call Switching Equipment may be a.c. powered or d.c. powered. For an a.c. powered equipment, the
technical requirements shall be complied with when operating from an a.c. mains supply of voltage,
230V ± 10% and frequency, 50 Hz ± 2%. Where external power supply is used, e.g. AC adaptor, it shall
not affect the capability of the equipment to meet the technical requirements.

2.2 IDENTIFICATION OF EQUIPMENT

The equipment shall be marked with the supplier's or manufacturer's name or identification mark, and the
supplier's or manufacturer's model or type reference. The markings required shall be legible, indelible
and readily visible.

3 SAFETY OF TERMINAL EQUIPMENT FOR CONNECTION TO
TELECOMMUNICATION NETWORKS

CR

3.1 General −

3.1.1 Equipment (mains or battery powered) shall be designed to comply with the principles
of Singapore Standards (SS), International Electrotechnical Commission (IEC) or other
safety standards e.g. IEC 60950, EN60950, BS EN41003, SS 337.

Requirements applicable to the equipment (e.g. class of equipment, type of TNV circuit
and types of components) covered in the following sections of  IEC 609501 shall be
identified and complied with:

Scope (1.1 of IEC 60950)

Definitions (1.2 of IEC 60950)

General requirements (1.3 of IEC 60950)

General conditions for test (1.4 of IEC 60950)

Components (1.5 of IEC 60950)

Power interface (1.6 of IEC 60950)

Marking and instructions (1.7 of IEC 60950)

Protection from hazards (2 of IEC 60950)

Wiring, connections and supply (3 of IEC 60950)

Physical requirements (4 of IEC 60950)

Thermal and electrical requirements (5 of IEC 60950)

Connection to telecommunication networks (6 of IEC 60950)

M

3.2 TNV2 circuit characteristics and requirements −

3.2.1 In a single TNV circuit or interconnected TNV circuits, the voltage between any two
conductors of the TNV circuit or circuits and between any one such conductor and earth
shall comply with the limits set for TNV-13 circuit (refer to 6.2.1.1 (a) of IEC 60950).

M

3.2.2 Requirements for separation from other circuits and from accessible parts are in
accordance with Table 19 of 6.2.1.2, IEC 60950.

M

                                                
1 IEC 60950, 2nd Edition, 1991 + Amend. 1, 1992 + Amend. 2, 1993 + Amend. 3, 1995 + Amend. 4, 1996
2 Telecommunication Network Voltage (TNV) as defined in 1.2.8.8, IEC 60950 Amend. 4, 1996
3 Only TNV-1 circuits are permitted for connection to the Singapore telecommunication network. Operating voltages of TNV-1

circuits do not exceed 42.4 V peak or 60 V d.c. under normal operating conditions ((refer to 1.2.8.9 and 2.3.2 of IEC 60950
Amend. 4, 1996).
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3 SAFETY OF TERMINAL EQUIPMENT FOR CONNECTION TO
TELECOMMUNICATION NETWORKS (Continued)

CR

3.2.3 The equipment shall be able to withstand the operating voltages generated externally as
described in 6.2.1.3 of IEC 60950.

M

3.2.4 TNV circuits shall be separated from circuits at hazardous voltages by one or both of the
methods given in 6.2.1.4 of IEC 60950.

M

3.2.5 If the TNV circuit is connected to other circuits, the requirements as given in 6.2.1.5 of
IEC 60950 shall be complied with.

Note 1

3.3 Protection of telecommunication network service personnel, and users of other
equipment connected to the network, from hazards in the equipment

−

3.3.1 Circuitry intended to be directly connected to a telecommunication network shall
comply with the requirements for an SELV4 circuit or a TNV-1 circuit (refer to 6.3.1 of
IEC 60950).

M

3.3.2 Where protection of telecommunication network relies on the protective earthing of the
equipment, the equipment installations instructions and other relevant literature shall
state that integrity of protective earthing must be ensured (refer to 6.3.2 of IEC 60950).

Note 2

3.3.3 There shall be insulation between circuitry intended to be connected to a
telecommunication network and any parts or circuitry that will be earthed (refer to 6.3.3
of IEC 60950).

M

3.3.4 The leakage current to a telecommunication network originating from a mains powered
equipment shall not exceed 0.25 mA r.m.s. (refer to 6.3.4.1 of IEC 60950).

This requirement does not apply to equipment where the circuit to be connected to a
telecommunication network is connected to an earthing terminal in the equipment.

Note 2

3.4 Protection of equipment users from over voltages on telecommunication networks −

3.4.1 Equipment shall provide adequate electrical separation between TNV-1 circuit and
certain parts of the equipment (refer to 6.4.1 of IEC 60950).

M

3.4.2 Compliance with 3.4.1 is checked by the electric strength test procedure of 6.4.2 of IEC
60950.

M

3.5 Protection of the telecommunication wiring system from overheating −

3.5.1 Equipment intended to provide power over the telecommunication wiring system to
remote equipment shall limit the output current to a value that does not cause damage to
the telecommunication wiring system (refer to 6.5 of IEC 60950).

Note 2

Note 1 Requirements are mandatory if TNV circuits are connected to other circuits.

Note 2 Requirements are mandatory if clause is applicable.

NOTE
- Functions that are not applicable to the simplified version of the Message Transfer Part (MTP)

will be shown by the addition of texts (in italic) or the deletion of texts (through strikeouts).
- The following notations are used in the technical requirements:

CR Conformance requirement defines features and functions which must be supported at
minimum.

M Mandatory requirements
O Optional requirements
NA Not Applicable
GID General Information and Definitions

                                                
4 Safety Extra Low Voltage (SELV) circuit is so designed and protected that under normal and single fault conditions, its voltages

do not exceed a safe value of 42.4 V peak or 60 Vd.c. under normal operating conditions.
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PART B SlGNALLING DATA LINK
(ITU-T Recommendation Q.702, Nov 1988)

1 GENERAL

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 B1.1 (Figure 1/Q.702 a) Example 1
- Digital signalling data link via digital switch block).

Figure B1.1 (Example 1 of Figure 1/Q.702)
Functional configuration of a signalling data link

1.3 A digital signalling data link is made up of digital transmission channels and digital switches or their
terminating equipment providing an interface to signalling terminals. The digital transmission channels
may be derived from a digital multiplex signal at 1544, 2048 or 8448 kbit/s having a frame structure as
defined in Recommendation G.704 [1], or from digital multiplex streams having a frame structure
specified for data circuits (Recommendations X.50 [4], X.51 [5], X.50 bis [6], X.51 bis [7]).

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.

1.6 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/µ 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.

Level 2
Digital
switch
block

Digital
switch
block

Level 2

Data channel

Data channel

Transmission channel

Transmission channel

Transmission link

(digital)

Level 1 signalling data link (digital)
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ITU-T Rec Q.702 : Signalling data link

TITLE ITU-T REC Q.702 COMMENTS CR

Signalling bit rate 2 -

General 2.1 Supports the standard bit rate of 64 kbit/s on
digital bearer only.

Use of bit rates lower than 64 kbit/s 2.2 Not supported NA

Error characteristics and availability 3 Conform to relevant ITU-T Rec G.821 [9]
on digital circuits

M

Interface specification points 4 Interface requirements will be specified at
Point C in accordance with the specific
multiplex structure used (see § 5)

M

Digital signalling data link 5 -

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

5.1 a) The interface requirements,
specified at Point C in Figure
2/Q.702, should comply with ITU-
T Rec G.703 [17] and G.704 [1].

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

c) The standard channel time slot is
time slot 16. When time slot 16 is
not available, any channel time slot
available for 64 kbit/s user may be
used.

d) No bit inversion is performed.

M

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

5.2 Not supported NA

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

5.3 Not supported NA

Signalling data link established over a
digital path made up by digital sections
based on different digital hierarchies

5.4 Not supported NA

Signalling data link established over data
circuits

5.5 Not supported NA

Analogue signalling data link 6 Only digital signalling data links are
relevant (see ITU-T Rec Q.710 § 3.2)

NA
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PART C SIGNALLING LINK
(ITU-T Recommendation Q.703, Mar 1992)

1 GENERAL

1.1 Introduction

1.1.1 This Recommendation describes the functions and procedures for and relating to the transfer of
signalling messages over one signalling 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 alignment,
c) error detection,
d) error correction,
e) initial alignment,
f) signalling link error monitoring,
g) flow control.

All these functions are coordinated by the link state control (see ITU-T Rec Figure 1/Q.703).

ITU-T Rec Q.703 : Signalling link

TITLE ITU-T REC Q.703 COMMENTS CR

Signal unit delimitation and alignment 1.2 M

Error detection 1.3 M

Error correction 1.4 M

Initial alignment 1.5 M

Signalling link error monitoring 1.6 M

Link state control functions 1.7 M

Flow control 1.8 M

Basic signal unit format 2 -

General 2.1 M

Signal unit format 2.2 M
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ITU-T Rec Q.703 : Signalling link (continued)

TITLE ITU-T REC Q.703 COMMENTS CR

Function and codes of the signal unit fields 2.3 -

General 2.3.1 M

Flag 2.3.2 M

Length indicator 2.3.3 M

Service information octet 2.3.4 M

Sequence numbering 2.3.5 M

Indicator bits 2.3.6 M

Check bits 2.3.7 M

Signalling information field 2.3.8 M

Status field 2.3.9 M

Spare fields 2.3.10 M

Order of bit transmission 2.4 M

Signal unit delimitation 3 -

Flags 3.1 M

Zero insertion and deletion 3.2 M

Acceptance of alignment 4 -

Acceptance of alignment 4.1 M

Error detection 4.2 M

Basic error correction method 5 -

General 5.1 M

Acknowledgements (positive
acknowledgement and negative
acknowledgement)

5.2 -

Sequence numbering 5.2.1 M

Signal unit sequence control 5.2.2 M

Positive acknowledgement 5.2.3 M

Negative acknowledgement 5.2.4 M
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ITU-T Rec Q.703 : Signalling link (continued)

TITLE ITU-T REC Q.703 COMMENTS CR

Retransmission 5.3 -

Response to a positive acknowledgement 5.3.1 M

Response to a negative acknowledgement 5.3.2 M

Repetition of message signal units 5.3.3 M

Error correction by preventive cyclic
retransmission

6 Not supported NA

Initial alignment procedure 7 -

General 7.1 M

Initial alignment status indications 7.2 M

Initial alignment procedures 7.3 M

Proving periods 7.4 The nominal value of the proving period is :
Pe = 212 octets transmission time (see ITU-T
Rec Q.710 § 3.3.1).

M

Processor Outage 8 The processor outage function is not
applicable. On the reception of status signal
units indicating a processor outage, it shall
transmit status signal units indicating "out of
service" (see ITU-T Rec Q.710 § 3.3.2).

NA

Level 2 flow control 9 -

General 9.1 GID

Detection of congestion 9.2 GID

Procedure in the congestion situation 9.3 The sending of the link status indication "B"
from the PABX is not applicable. When the
level 2 function of the PABX receives the
link status indication "B", no action is taken
by the PABX (see ITU-T Rec Q.710 §
3.3.3)

M

Congestion abatement procedure 9.4 GID



IDA RS PSTN 4 : 1999

11

ITU-T Rec Q.703 : Signalling link (continued)

TITLE ITU-T REC Q.703 COMMENTS CR

Signalling link error monitoring 10 -

General 10.1 M

Signal unit error rate monitor 10.2 The values of the three parameters for the
signal unit error rate monitor are:

T = 64 signal units;
D = 256 signal units / signal unit
error; and
N = 16 octets

for bit rates of 64 kbit/s.

M

Alignment error rate monitor 10.3 Only the emergency proving period is
applicable, and the values of the parameters
for the alignment error rate monitor are:

Tie = 1;
M = 5; and
N = 16

for bit rates of 64 kbit/s.

M

Level 2 codes and priorities 11 -

Link status signal unit 11.1 M

Transmission priorities within level 2 11.2 M

State transition diagrams, abbreviations
and timers

12 GID
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PART D SlGNALLING NETWORK FUNCTIONS AND MESSAGES
(ITU-T Recommendation Q.704, Nov 1988)

1 INTRODUCTION

1.1 General characteristics of the signalling network functions

1.1.1 This Recommendation describes the functions and procedures for and relating to the transfer of messages
between the signalling points, which are the nodes of the signalling network. Such functions and
procedures are performed by the Message Transfer Part at level 3, and therefore they assume that the
signalling points are connected by signalling links, incorporating the functions described in
Recommendations Q.702 and Q.703. The signalling network functions must ensure a reliable transfer of
the signalling messages, according to the requirements specified in Recommendation Q.706, even in the
case of the failure of signalling links and signalling transfer points; therefore, they include the appropriate
functions and procedures necessary both to inform the remote parts of the signalling network of the
consequences of a fault, and to appropriately reconfigure the routing of messages through the signalling
network.

1.1.2 According to these principles, the signalling network functions can be divided into two basic categories,
namely:

- signalling message handling, and
- signalling network management.

The signalling message handling functions are briefly summarised in § 1.2, the signalling network
management functions in § 1.3. The functional interrelations between these functions are indicated in
Figure D1.1.

1.2 Signalling message handling

1.2.1 The purpose of the signalling message handling functions is to ensure that the signalling messages
originated by a particular User Part at a signalling point (originating point) are delivered to the same
User Part at the destination point indicated by the sending User Part.

Depending on the particular circumstances, this delivery may be made through a signalling link directly
interconnecting the originating and destination points, or via one or more intermediate signalling transfer
points.

1.2.2 The signalling message handling functions are based on the label contained in the messages which
explicitly identifies the destination and originating points.

The label part used for signalling message handling by the Message Transfer Part is called the routing
label; its characteristics are described in § 2.

1.2.3 As illustrated in Figure D1.1, the signalling message handling functions are divided into:

- the message routing function, used at each signalling point to determine the outgoing signalling
link on which a message has to be sent towards its destination point;

- the message discrimination function, used at a signalling point to determine whether or not a
received message is destined to the point itself. When the signalling point has the transfer
capability and a message is not destined to it, that message has to be transferred to the message
routing function;

- the message distribution function, used at each signalling point to deliver the received messages
(destined to the point itself) to the appropriate User Part.
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The characteristics of the message routing, discrimination and distribution functions are described in § 2.

T1158780-94/d001

Level 4
User
Parts

Level 3
Message Transfer Part

Level 2
Message
Transfer

PartSignalling network functions

Message
distribution

Message
routing

Message
discrimination

Signalling
traffic

management

Signalling
route

management

Signalling
link

management

Signalling network management

Testing and maintenance (Message Transfer Part)

Signalling message flow

Indications and controls

Signalling message handling

Figure D1.1 (FIGURE 1/Q.704)
Signalling network functions

1.3 Signalling network management

1.3.1 The purpose of the signalling network management functions is to provide reconfiguration of the
signalling network in the case of failures and to control traffic in case of congestion. Such a
reconfiguration is effected by use of appropriate procedures to change the routing of signalling traffic in
order to bypass the faulty links or signalling points; this requires communication between signalling
points (and, in particular, the signalling transfer points) concerning the occurrence of the failures.
Moreover, in some circumstances it is necessary to activate and align new signalling links, in order to
restore the required signalling traffic capacity between two signalling points. When the faulty link or
signalling point is restored, the opposite actions and procedures take place, in order to re-establish the
normal configuration of the signalling network.

1.3.2 As illustrated in Figure D1.1, the signalling network management functions are divided into:

- signalling traffic management,

- signalling link management, and

- signalling route management.
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These functions are used whenever an event (such as the failure or restoration of a signalling link) occurs
in the signalling network; the list of the possible events and the general criteria used in relation to each
signalling network management function are specified in § 3.

1.3.3 §§ 4 to 11 specify the procedures pertaining to signalling traffic management. In particular, the rules to
be followed for the modification of signalling routing appear in § 4. The diversion of traffic according to
these rules is made, depending on the particular circumstances, by means of one of the following
procedures: changeover, changeback, forced rerouting, controlled rerouting and signalling point restart.
They are specified in §§ 5 to 9 respectively. A signalling link may be made unavailable to User Part
generated traffic by means of the management inhibiting procedure described in § 10. Moreover, in the
case of congestion at signalling points, the signalling traffic management may need to slow down
signalling traffic on certain routes by using the signalling traffic flow control procedure specified in § 11.

1.3.4 The different procedures pertaining to signalling link management are: restoration, activation and
inactivation of a signalling link, link set activation and automatic allocation of signalling terminals and
signalling data links. These procedures are specified in § 12.

1.3.5                      The different procedures pertaining to signalling route management are: the transfer-prohibited,
transfer-allowed, transfer-restricted1), transfer-controlled, signalling-route-set-test and
signalling-route-set-congestion-test procedures specified in § 13.

1.3.6 The format characteristics, common to all message signal units which are relevant to the Message
Transfer Part, level 3, are specified in § 14.

1.3.7 Labelling, formatting and coding of the signalling network management messages are specified in § 15.

1.3.8 The description of signalling network functions in the form of state transition diagrams according to the
ITU-T Specification and Description Language (SDL) is given in § 16.

ITU-T Rec Q.704 : Signalling network functions and messages

TITLE ITU-T REC Q.704 COMMENTS CR

Signalling message handling 2 -

General 2.1 The discrimination function is not
applicable (see ITU-T Rec Q.710 § 3.4.3).

GID

Routing label 2.2 The signalling link selection (SLS) field
defined in ITU-T Rec Q.704 § 2.2.4 is
always coded 0000 (see Q.710 § 3.4.1).

M

Message routing function 2.3 Except for the load sharing function
between link sets and within a link set which
is not applicable (see ITU-T Rec Q.710 §
3.4.2).

M
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ITU-T Rec Q.704 : Signalling network functions and messages (continued)

TITLE ITU-T REC Q.704 COMMENTS CR

Message discrimination and distribution
functions

2.4 Except for the discrimination function
which is not applicable (see ITU-T Rec
Q.710 § 3.4.3).

M

Signalling network management 3 -

General 3.1 GID

Status of signalling links 3.2 GID

- 3.2.1 GID

Signalling link failure 3.2.2 M

Signalling link restoration 3.2.3 M

Signalling link deactivation 3.2.4 M

Signalling link activation 3.2.5 M

Signalling link blocking 3.2.6 On reception of status signal units indicating
a processor outage, it shall transmit status
signal indicating "out of service" (see ITU-
T Rec Q.703 § 8).

NA

Signalling link unblocking 3.2.7 as § 3.2.6 is not applicable NA

Signalling link inhibiting 3.2.8 Management inhibiting function is not
applicable (see § 10).

NA

Signalling link uninhibiting 3.2.9 as in above NA

Procedures used in connection with link
status changes

3.3 GID

Signalling link failed 3.3.1 Except for signalling route management
function which is not applicable (see § 13)

M

Signalling link restored 3.3.2 as in above M

Signalling link deactivated 3.3.3 as in above M

Signalling link activated 3.3.4 as in above M

Signalling link blocked 3.3.5 Processor outage (ITU-T Rec Q.703 § 8)
and signalling route management functions
(§ 13) are not applicable.

NA

Signalling link unblocked 3.3.6 as in above NA

Signalling link inhibited 3.3.7 Management inhibiting (§ 10) and
signalling route management (§ 13)
functions are not applicable.

NA

Signalling link uninhibited 3.3.8 as in above NA
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ITU-T Rec Q.704 : Signalling network functions and messages (continued)

TITLE ITU-T REC Q.704 COMMENTS CR

Status of signalling routes 3.4 Signalling route management function is not
applicable (see § 13).

NA

Procedures used in connection with route
status changes

3.5 as in above NA

Signalling route unavailable 3.5.1 Forced rerouting (§ 7) and signalling route
management (§ 13) functions are not
applicable.

NA

Signalling route available 3.5.2 Controlled rerouting (§ 8) and signalling
route management (§ 13) functions are not
applicable.

NA

Signalling route restricted 3.5.3 Controlled rerouting (§ 8) and signalling
route management (§ 13) functions are not
applicable.

NA

Status of signalling points 3.6 M

Signalling point unavailability 3.6.1 M

Signalling point availability 3.6.2 Except for transfer allowed and transfer
restricted functions which are not applicable
(§ 13.3 and § 13.4)

M

Procedure used in connection with point
status changes

3.7 -

Signalling point unavailable 3.7.1 There is no specific procedure used when a
signalling point becomes unavailable.

GID

Signalling point available 3.7.2 Except for signalling point restart (§ 9) and
signalling route management (§ 13)
functions which are not applicable

M

Signalling point congested:
(implementation-dependent option, see §
11.2.6).

3.7.3 M

Signalling network congestion 3.8 -

General 3.8.1 M

Congestion status of signalling links 3.8.2 M
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ITU-T Rec Q.704 : Signalling network functions and messages (continued)

TITLE ITU-T REC Q.704 COMMENTS CR

Procedures used in connection with link
congestion status changes

3.8.3 Signalling route management function is not
applicable (§ 13).

NA

Congestion status of signalling route sets 3.8.4 as in above NA

Procedures used in connection with route
set congestion status changes

3.8.5 as in above NA

Signalling traffic management 4 -

General 4.1 GID

Normal routing situation 4.2 Except for load sharing in a combined link
set which is not applicable (§ 2.3.2)

M

Signalling link unavailability 4.3 as in above M

Changeover 5 -

General 5.1 GID

Network configurations for changeover 5.2 Except for changeover between link sets
which is not applicable (see ITU-T Rec
Q.710 § 3.4.4).

M

Changeover initiation and actions 5.3 Except for the following which are not
applicable:
- initiation of changeover at the

reception of a changeover order
from the remote end of a link (c.f.
ITU-T Rec Q.704 § 3.2.2 and see
Q.710 § 3.4.4)

- buffer updating procedure (see
ITU-T Rec Q.710 § 3.4.4)

- transfer prohibited procedure (see
§ 13.2)

M

Buffer updating procedure 5.4 The buffer updating procedure is not
applicable (see ITU-T Rec Q.710 § 3.4.4).

NA

Retrieval and diversion of traffic 5.5 The message retrieval procedure is not
applicable (see ITU-T Rec Q.710 § 3.4.4).

NA
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ITU-T Rec Q.704 : Signalling network functions and messages (continued)

TITLE ITU-T REC Q.704 COMMENTS CR

Emergency changeover procedures 5.6 At the reception of a changeover order (or
emergency changeover order) an emergency
changeover acknowledgement is sent in
response.
Diversion of traffic is performed at expiry of
a time-out T1 is started when the
changeover is initiated
(see ITU-T Rec Q.710 § 3.4.4).

M

Procedures in abnormal conditions 5.7 M

Changeback 6 -

General 6.1 Changeback between link sets is not
applicable (see ITU-T Rec Q.710 § 3.4.5).

M

Changeback initiation and actions 6.2 as in above M

Sequence control procedure 6.3 The sequence control procedure is not
applicable. At the reception of a changeback
declaration, a changeback
acknowledgement is sent in response (see
ITU-T Rec Q.710 § 3.4.5).

NA

Time-controlled diversion procedure 6.4 For the purpose of ensuring message
sequence integrity, the time controlled
diversion procedure is used (see ITU-T Rec
Q.710 § 3.4.5).

M

Procedures in abnormal conditions 6.5 M

Forced rerouting 7 Forced rerouting is not applicable (see ITU-
T Rec Q.710 § 3.4.6).

NA

Controlled rerouting 8 Controlled rerouting is not applicable (see
ITU-T Rec Q.710 § 3.4.7).

NA

Signalling point restart 9 Signalling point restart is not applicable (see
ITU-T Rec Q.710 § 3.4.8).

NA

Management inhibiting 10 Management inhibiting is not applicable
(see ITU-T Rec Q.710 § 3.4.9).

NA
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ITU-T Rec Q.704 : Signalling network functions and messages (continued)

TITLE ITU-T REC Q.704 COMMENTS CR

Signalling traffic flow control 11 -

General 11.1 GID

Flow control indications 11.2 -

Signalling route set unavailability 11.2.1 M

Signalling route set availability 11.2.2 M

Signalling route set congestion
(International signalling network)

11.2.3 Signalling route set congestion is not
applicable (see ITU-T Rec Q.710 § 3.4.10).

NA

Signalling route set congestion (National
option with congestion priorities)

11.2.4 M

Signalling route set congestion (National
options without congestion priorities)

11.2.5 same as § 11.2.3 NA

Signalling point/signalling transfer point
congestion

11.2.6 M

MTP user flow control 11.2.7 MTP user flow control is not applicable (see
ITU-T Rec Q.710 § 3.4.10).

NA

User part congestion 11.2.8 NA

Signalling link management 12 -

General 12.1 M

Basic signalling link management
procedures

12.2 Only basic link management procedures are
applicable (see ITU-T Rec Q.710 § 3.4.11).

M

Signalling link activation 12.2.1 M

Signalling link restoration 12.2.2 M

Signalling link deactivation 12.2.3 M

Link set activation 12.2.4 GID

Link set normal activation 12.2.4.1 Link set normal activation is not applicable
(see ITU-T Rec Q.710 § 3.4.12).

NA

Link set emergency restart 12.2.4.2 Link set emergency restart is used in all
cases (see ITU-T Rec Q.710 § 3.4.12).

M

Time-out values 12.2.4.3 M
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ITU-T Rec Q.704 : Signalling network functions and messages (continued)

TITLE ITU-T REC Q.704 COMMENTS CR

Signalling link management procedures
based on automatic allocation of signalling
terminals

12.3 Only basic link management procedures are
applicable

NA

Signalling link management procedures
based on automatic allocation of signalling
data links and signalling terminals

12.4 as in above NA

Automatic allocation of signalling terminals 12.5 as in above NA

Automatic allocation of signalling data links 12.6 as in above NA

Different signalling link management
procedures at the two ends of a link set

12.7 as in above NA

Signalling route management 13 Signalling route management function is not
applicable to the simplified version of the
MTP.

NA

General 13.1 NA

Transfer prohibited 13.2 The transfer prohibited function is not
applicable. At the reception of a TFP
message, no action should be taken (see
ITU-T Rec Q.710 § 3.4.13).

NA

Transfer allowed 13.3 The transfer allowed function is not
applicable. At the reception of a TFA
message, no action should be taken (see
ITU-T Rec Q.710 § 3.4.14).

NA

Transfer restricted (National option) 13.4 The transfer restricted function is not
applicable. At the reception of a TFR
message, no action should be taken (see
ITU-T Rec Q.710 § 3.4.15).

NA

Signalling-route-set-test 13.5 The signalling-route-set-test function is not
applicable.
(see ITU-T Rec Q.710 § 3.4.16).

NA

Transfer controlled (International network) 13.6 The transfer controlled function is not
applicable. At the reception of a TFC
message, no action should be taken (see
ITU-T Rec Q.710 § 3.4.17).

NA
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ITU-T Rec Q.704 : Signalling network functions and messages (continued)

TITLE ITU-T REC Q.704 COMMENTS CR

Transfer controlled (National option with
congestion priorities)

13.7 The transfer controlled function is not
applicable. At the reception of a TFC
message, no action should be taken (see
ITU-T Rec Q.710 § 3.4.17).

NA

Transfer controlled (National option without
congestion priorities)

13.8 The transfer controlled function is not
applicable. At the reception of a TFC
message, no action should be taken (see
ITU-T Rec Q.710 § 3.4.17).

NA

Signalling-route-set-congestion-test
(National option)

13.9 The signalling-route-set-congestion-test
function is not applicable. At the reception
of signalling-route-set-congestion-test
message, no action should be taken
(see ITU-T Rec Q.710 § 3.4.18).

NA

Common characteristics of message
signal unit formats

14 -

General 14.1 M

Service information octet 14.2 M

Service indicator 14.2.1 M

Sub-service field 14.2.2 M

Label 14.3 M

Formats and codes of signalling network
management messages

15 -

General 15.1 M

Label 15.2 M

Heading code (H0) 15.3 M

Changeover message 15.4 Able to recognise and respond to the
message according to the confined
signalling network management procedures
as described above (§ 3 to § 13)

M

Changeback message 15.5 as in above M

Emergency changeover message 15.6 as in above M

Transfer-prohibited message 15.7 as in above M

Transfer-allowed message 15.8 as in above M
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ITU-T Rec Q.704 : Signalling network functions and messages (continued)

TITLE ITU-T REC Q.704 COMMENTS CR

Transfer restricted message (national
option)

15.9 Able to recognise and respond to the
message according to the confined
signalling network management procedures
as described above (§ 3 to § 13)

M

Signalling-route-set-test message 15.10 as in above M

Management inhibit message 15.11 as in above M

Traffic restart allowed message 15.12 as in above M

Signalling-data-link-connection-
order message

15.13 as in above M

Signalling-data-link-connection-
acknowledgement message

15.14 as in above M

Transfer controlled message 15.15 as in above M

Signalling-route-set-congestion-test message
(national option)

15.16 as in above M

User part unavailable message 15.17 as in above M

State transition diagrams 16 -

General 16.1 GID

Drafting conventions 16.2 GID

Signalling message handling 16.3 wherever applicable M

Signalling traffic management 16.4 wherever applicable M

Signalling link management 16.5 wherever applicable M

Signalling route management 16.6 NA

Abbreviations used in Figures 23/Q.704
onwards

16.7 GID

Timers and timer values 16.8 wherever applicable M
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PART E FUNCTIONAL DESCRIPTION OF THE ISDN USER PART OF
SIGNALLING SYSTEM NO. 7
(ITU-T Recommendation Q.761, 1993)

1 GENERAL

The ISDN User Part is the Signalling System No. 7 protocol which provides the signalling functions
required to support basic bearer services and supplementary services for voice and non-voice
applications in an integrated services digital network.

The ISDN User Part is also suited for application in dedicated telephone and circuit switched data
networks and in analogue and mixed analogue/digital networks. In particular the ISDN User Part meets
the requirements defined by ITU-T for worldwide international semi-automatic and automatic telephone
and circuit switched data traffic.

The ISDN User Part is furthermore suitable for national applications. Most signalling procedures,
information elements and message types specified for international use are also required in typical
national applications. Moreover, coding space has been reserved in order to allow national
Administrations and recognised operating agencies to introduce network specific signalling messages
and elements of information within the internationally standardised protocol structure.

The ISDN User Part makes use of the services provided by the Message Transfer Part (MTP) and in
some cases by the Signalling Connection Control Part (SCCP) for the transfer of information between
ISDN User Parts.

The ISDN User Part protocol which supports the basic bearer service is described in Recommendations
Q.761 to Q.764 and Q.766. A general description of ISDN User Part signals and messages is provided in
Recommendation Q.762. Message formats and message field codings are defined in Recommendation
Q.763. The signalling procedures for the set-up and cleardown of national and international ISDN
connections are described in Recommendation Q.764. Recommendation Q.766 deals with ISDN User
Part performance objectives.

ISDN User Part protocol elements which support supplementary services are described in
Recommendation Q.730, 1992-Series Recommendations.

Numbering requirements are described in Recommendation E.164. It is assumed that the ISDN follows
the international numbering plan defined for the ISDN and provides a basic circuit switched service
between ISDN terminals or between ISDN terminals and terminals being connected to the existing
international telephone network.

Requirements on exchange capabilities for support of the ISDN User Part are described in the
Q.500-Series Recommendations.

Requirements or functions for interworking between the ISDN User Part and the other User Parts of the
Signalling System No. 7 and other signalling systems are described in the Q.600-Series
Recommendations.

NOTE - The message set, message formats and procedures specified in this version of the ISDN User
Part protocol are not in complete alignment with those of the 1984 version (Red Book). The two versions
of the protocol are therefore not compatible in all aspects.
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2 INTRODUCTION TO ISDN USER PART (ISUP) SIGNALLING PROCEDURES

2.1 Address signalling

In general, the call set-up procedure described is standard for both speech and non-speech connections
using en-bloc address signalling for calls between ISDN terminals. Overlap address signalling is also
specified.

2.2 Basic procedures

The basic call control procedure is divided into three phases; call set-up, the data/conversation phase and
call cleardown. Messages on the signalling link are used to establish and terminate the different phases of
a call. Standard in-band supervisory tones and/or recorded announcements are returned to the caller on
appropriate connection types to provide information on call progress. Calls originating from ISDN
terminals may be supplied with more detailed call progress information by means of additional messages
in the access protocol supported by a range of messages in the network.

2.3 Signalling methods

Two signalling methods are used in this Recommendation:

- link-by-link;
- end-to-end.

The link-by-link method is primarily used for messages that need to be examined at each exchange (see
5). The end-to-end methods are used for messages of end point significance (see Recommendation
Q.730, 1992).

The link-by-link method may be used for messages of end point significance.

2.4 Interworking

2.4.1 ISUP interworking

In call control interworking between two (ISUP) protocols the call control provides the interworking
logic.

Peer to peer interworking takes place between two exchanges that support different implementations of
the same protocol.

Interworking is realised following interpretation of the protocol information received by either exchange.

For this the 1992 version of ISUP, ISUP'92, only one ISUP protocol implementation may be present in
an exchange since ISUP'92 is backwards compatible with previous versions of ISUP as a result of:

The basic call procedures and the supplementary service procedures of ISUP'92 ensure backwards
compatibility with the ISUP procedures conforming to the 1988 version (Blue Book) and those
conforming to Recommendation Q.767. No knowledge is required to be stored in the exchange to this
effect.

From ISUP'92 onwards, the forward compatibility is ensured by the guidelines given for future protocol
enhancements and the compatibility procedure as outlined in 6.

2.4.2 Interworking with other signalling systems or user parts

The examples included in this Recommendation are typical only and should not be used as a definitive
interworking guide.
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3 CAPABILITIES SUPPORTED BY THE ISDN USER PART

Table E.1 lists the signalling capabilities supported by the ISDN User Part. These capabilities are
categorised into two classes, internationally applicable class and national use class. These classes are
defined as follows. However, only the signalling capabilities for the national class use are applicable.

Table E.1 (TABLE 1/Q.761)

Function/service National use International

Basic call

Speech/3.1 kHz audio
64 kbit/s unrestricted
Multirate connection types (Note)
Signalling procedures for connection type allowing fallback capability
Compatibility procedure
Confusion procedure
Simple segmentation
User part availability control
Propagation delay determination procedure
Dynamic echo control procedure
Tones and announcements
MTP pause and resume
Access delivery information
Transportation of User teleservice information

/
/
/
/
/
/
/
/
/
/
/
/
/
/

/
/
/
/
/
/
/
/
/
/
/
/
/
/

Generic signalling procedures for supplementary services

End-to-end signalling - Pass along method
End-to-end signalling - SCCP Connection Orientated
End-to-end signalling - SCCP Connectionless
Generic number transfer
Generic digit transfer
Generic notification procedure
Simple service activation procedure
Remote operations procedure
Network specific procedures

/
/
/
/
/
/
/
/
/

-
/
-
/
-
/
-
-
-

Supplementary services

DDI
MSN
CLIP/CLIR
COLP/COLR
MCID
Sub-addressing
Terminal portability
Call forwarding
Call deflection
Call waiting
Call hold
Conference calling
Three party service
CUG
MLPP
UUS, Service 1 (implicit)
UUS, Service 1 (explicit)
UUS, Service 2
UUS, Service 3

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

/ Represents ITU-T support
- Represents ITU-T non-support

NOTE - Multirate connection types are 2 x 64, 384, 1536 and 1920 kbit/s
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3.1                         Internationally applicable class

3.2 National use class

The signalling capabilities of this class are basically supported only in national networks. However, they
may also be applied internationally if a bilateral or multilateral agreement is reached among the network
operators concerned. It is up to each Administration or recognised operating agency (ROA) whether or
not to support the capabilities of this class.

All the signalling elements qualified as of national use class are marked "national use" in the ISDN User
Part Recommendations.

4 SERVICES ASSUMED FROM THE MESSAGE TRANSFER PART (MTP)

4.1 General

This subclause describes the functional interface presented by the Message Transfer Part to the ISDN
User Part. In accordance with the description techniques defined by the Open System Interconnection
(OSI) model, information is transferred to and from the MTP in the form of Parameters carried by
Primitives.

The general syntax of a primitive is as follows:

X Generic name Specific name Parameter

where
X designates the function providing the Service (the MTP, in this case);

the Generic name describes an action by X;

the Specific name indicates the purpose of the primitive, i.e. whether it conveys a request for
service, an indication that service related information has been received, a response to a service
request or a confirmation that the requested service has been performed; and

the Parameters contain the elements of supporting information transferred by the primitive.

4.2 Description of primitives

The following subclauses describe the primitives used across the ISDN User Part - Message Transfer
Part functional interface. The primitives together with the parameters carried by each primitive are also
shown in Table E.2.

4.2.1 Transfer

The MTP-TRANSFER primitive is used either by the ISDN User Part to access the Signalling Message
Handling function of the Message Transfer Part or by the latter to deliver signalling message information
to the ISDN User Part.

4.2.2 Pause

The MTP-PAUSE primitive is sent by the Message Transfer Part to indicate its inability to transfer
messages to the destination specified as a parameter.

4.2.3 Resume

The MTP-RESUME primitive is sent by the Message Transfer Part to indicate its ability to resume
unrestricted transfer of messages to the destination specified as a parameter.

4.2.4 Status

The MTP-STATUS primitive is sent by the Message Transfer Part to indicate that the signalling route to
a specific destination is congested or the ISDN User Part at the destination is unavailable. Unavailability
causes can be unequipped, inaccessible, or unknown. The affected destination and the cause are carried
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as parameters (see Table E.2) in the primitive.

Table E.2 (TABLE 2/Q.761)
Message Transfer Part Service Primitives
Primitives Parameters

Generic Name Specific Name

MTP-TRANSFER Request indication OPC
DPC
SLS
SIO
Signalling info.

MTP-PAUSE Indication Affected DPC

MTP-RESUME Indication Affected DPC

MTP-STATUS Indication Affected DPC + Cause
(NOTE)

OPC Originating point code
DPC Destination point code
SLS Signalling link selection code
SIO Service information octet
NOTE - The cause parameter can assume four values:

- signalling network congested (level), where level is included only if
national options with congestion priorities and multiple signalling
states without congestion priorities (see Recommendation Q.704)
are implemented;

- user part unavailability - unequipped remote user;
- user part unavailability - inaccessible remote user;
- user part unavailability - unknown.
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5 END-TO-END SIGNALLING

5.1 General

End-to-end signalling is defined as the capability to transfer information of end points significance
directly between signalling end points in order to provide a requesting user with a basic or supplementary
service.

End-to-end signalling is used typically between all originating and terminating local exchanges, to
request or to respond to requests for additional call related information, to invoke a supplementary
service or to transfer user-to-user information transparently through the network.

End-to-end signalling procedures are described in 1.4/Q.730 (1992).

The following two methods of end-to-end signalling are supported.

5.2 SCCP method of end-to-end signalling

Connection-oriented or connectionless transfer of end-to-end signalling information can be accomplished
by using the service provided by the Signalling Connection Control Part (SCCP) of Signalling System
No. 7.

The relevant procedures are described in 1.4.3/Q.730 (1992).

5.3 Pass-along method of end-to-end signalling

The pass-along method of end-to-end signalling provides transfer of signalling information without
requiring the services of the SCCP.

This method may be used between two exchanges when the information to be transferred relates to an
existing call for which a physical connection between the same two exchanges has been established. The
information transfer in this case occurs over the same signalling path as that used to set up the call and
establish the physical connection.

The relevant procedures are described in 1.4.2/Q.730 (1992).

6 FUTURE ENHANCEMENTS AND COMPATIBILITY PROCEDURE

Requirements for additional protocol capabilities, such as the ability to support new supplementary
services, will result from time to time in the need to add to or modify existing protocol elements and thus
to create a new protocol version.

In order to ensure adequate service continuity, the insertion of a new protocol version into one part of a
network should be transparent to the remainder of the network. Compatible interworking between
protocol versions is optimized by adhering to the following guidelines when specifying a new version:

1) Existing protocol elements, i.e. procedures, messages, parameters and codes, should not be
changed unless a protocol error needs to be corrected or it becomes necessary to change the
operation of the service that is being supported by the protocol.

2) The semantics of a message, a parameter or of a field within a parameter should not be changed.

3) Established rules for formatting and encoding messages should not be modified.

4) The addition of parameters to the mandatory part of an existing message should not be allowed.
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5) A parameter may be added to an existing message as long as it is allocated to the optional part
of the message.

6) The addition of new octets to an existing mandatory fixed length parameter should be avoided.
If needed, a new optional parameter should be defined containing the desired set of existing and
new information fields.

7) The sequence of fields in an existing variable length parameter should remain unchanged. New
fields may be added at the end of the existing sequence of parameter fields. If a change in the
sequence of parameter fields is required, a new parameter should be defined.

8) The all zeros code point should be used exclusively to indicate an unallocated (spare) or
insignificant value of a parameter field. This avoids an all zeros code, sent by one protocol
version as a spare value, to be interpreted as a significant value in another version.

9) The compatibility mechanism described in 6.1 applies to this and future versions of the ISDN
UP Recommendations.

Rules 1) to 8) also apply, and in addition principles, which allow this and future versions of the ISDN UP
to directly interwork with each other, maintaining protocol and service compatibility, and including
end-to-end transparency. This is further outlined below.

6.1 Version compatibility

From this version of the ISDN UP onwards, compatibility between this and future versions will be
guaranteed, in the sense that any two versions can be interconnected directly with each other, and the
following requirements are fulfilled:

i) Protocol compatibility

Calls between any two ISDN UPs do not fail for the reason of "not satisfying" protocol
requirements.

ii) Service and functional compatibility

This feature may be considered as compatibility typically between originating and destination
exchanges. Services and functions available at these exchanges, but possibly not yet taken into
account in the intermediate exchanges, are supported, provided they require only transparency
of the intermediate exchanges. If this is not the case, a controlled call rejection or service
rejection is required.

Signalling for a facility completely provided between the originating and destination local
exchanges will utilise one of the end-to-end methods defined in 1.3/Q.730, i.e. such facilities do
not have to be supported by transit exchanges.

iii) Resource control and management compatibility

For these functions, occurring only link-by-link, at least a backward notification is needed, if
correct handling is not possible.

The compatibility mechanism is common for all ISDN UPs from this, the 1992 version of the ISDN UP
onwards. It is based on forward compatibility information associated with new signalling information.

The compatibility method eases the network operation, e.g. for the typical case of an ISDN UP mismatch
during a network upgrading, to interconnect two networks on a different functional level, for networks
using a different subset of the same ISDN UP, etc.

All messages and parameters not contained in the following Table E.3 and Table E.4 are subject to the
rules of the compatibility mechanism (refer to 6.2.1 and 6.2.2).

All messages and parameters contained in these tables shall be recognised by the exchanges. This does
not impose a requirement that the related functions are implemented, but the function shall be rejected
correctly (where applicable).
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Table E.3 (TABLE 3/Q.761)
Minimum message set recognised at the international interface

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Address complete
Answer
Blocking
Blocking Acknowledgement
Call Progress
Circuit Group Blocking
Circuit Group Blocking Acknowledgement
Circuit Group Reset
Circuit Group Reset Acknowledgement
Circuit Group Unblocking
Circuit Group Unblocking Acknowledgement
Connect
Continuity
Confusion
Continuity Check Request
Facility Accepted
Facility Reject
Facility Request
Forward Transfer
Initial Address
Release
Release Complete
Reset Circuit
Resume
Subsequent Address
Suspend
Unblocking
Unblocking Acknowledgement
User-to-user information
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Table E.4 (TABLE 4/Q.761)
Minimum parameter set recognised at the international interface

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Access transport
Automatic congestion level
Backward call indicator
Called party number
Calling party number
Calling party's category
Cause indicators
Circuit group supervision mess.type indic.
Closed user group interlock code
Connected number
Continuity indicators
End of optional parameters indicator
Event information
Facility indicator
Forward call indicators
Nature of connection indicators
Optional backward call indicators
Optional forward call indicators
Original called number
Range and status
Redirecting number
Redirection information
Redirection number
Subsequent number
Suspend/Resume indicators
Transmission medium requirement
User service information
User-to-user indicators
User-to-user information

6.2 Additional coding guidelines for compatibility of ISDN User Parts

The following guidelines are mandatory.

6.2.1 Messages

All new messages, not part of the Blue Book ISDN UP 1988 use only parameters coded according to the
coding rules for the parameters of the optional part of ISDN UP messages. They always contain a
Message Compatibility Information Parameter.

If Blue Book 1988 ISDN UP messages not contained in Table E.3 are received and are not recognised,
they are handled as described in 2.9.5/Q.764.

6.2.2 Parameters

As a general principle, mixing information for different application associations (requiring different
functional entity actions) inside a new ISUP parameter should be avoided so that the behaviour of
cooperating nodes can be defined using the compatibility mechanism.

All new parameters introduced for ISUP'92 and beyond, shall have associated compatibility information
contained in the Parameter Compatibility Information Parameter.

Unrecognised parameter handling procedures can be found in 2.9.5/Q.764 (1992).
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PART F FORMATS AND CODES
(ITU-T Recommendation Q.763)

1 GENERAL

ISDN user part messages are carried on the signalling link by means of signal units the format of which is
described in Recommendation Q.703, § 2.2.

The format of and the codes used in the service information octet are described in Recommendation
Q.704, § 14.2. The service indicator for the ISDN user part is coded 0101.

The signalling information field of each message signal unit containing an ISDN user part message
consists of an integral number of octets and encompasses the following parts (see Figure F1.1):

a) routing label;
b) circuit identification code;
c) message type code;
d) the mandatory fixed part;
e) the mandatory variable part;
f) the optional part, which may contain fixed length and variable length parameter fields.

Note - The service information octet, the routing label and circuit identification code are not included
in the SCCP user data parameter transferred between the ISDN user part and signalling
connection control part.

A description of the various message parts is given in the following sections.

Routing label

Circuit identification code

Message type code

Mandatory fixed part

Mandatory variable part

Optional part

Figure F1.1 (FIGURE 1/Q.763)
ISDN user part message parts
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1.1 Routing label

The format and codes used for the routing label are described in Recommendation Q.704, § 2.2. For each
individual circuit connection, the same routing label must be used for each message that is transmitted for
that connection.

1.2 Circuit identification code

The format of the circuit identification code (CIC) is shown in Figure F1.2.

8 7 6 5 4 3 2 1

Circuit identification code
(least significant bits)

Spare
CIC

(most significant
bits)

Figure F1.2 (FIGURE 2/Q.763)
Circuit identification field

The allocation of circuit identification codes to individual circuits is determined by bilateral agreement
and/or in accordance with applicable predetermined rules.

                              For international applications, the four spare bits of the circuit identification field are reserved for CIC
extension, provided that bilateral agreement is obtained before any increase in size is performed. For
national applications, the four spare bits can be used as required.

Allocations for certain applications are defined below:

a) 2048 kbit/s digital path

For circuits which are derived from a 2048 kbit/s digital path (Recommendations G.732 and
G.734) the circuit identification code contains in the 5 least significant bits a binary
representation of the actual number of the time slot which is assigned to the communication
path.

The remaining bits in the circuit identification code are used, where necessary, to identify these
circuits uniquely among all other circuits of other systems interconnecting an originating and
destination point.

b)            8448 kbit/s digital path

c)            Frequency division multiplex (FDM) systems in networks using the 2048 kbit/s pulse code
modulation standard

1.3 Message type code

The message type code consists of a one octet field and is mandatory for all messages. The message type
code uniquely defines the function and format of each ISDN user part message.

The allocation with reference to the appropriate descriptive section of this Recommendation is
summarised in Table F.1.

1.4 Formatting principles

Each message consists of a number of PARAMETERS listed and described in § 2. Each parameter has a
NAME which is coded as a single octet (see Table 4/Q.763). The length of a parameter may be fixed or
variable, and a LENGTH INDICATOR of one octet for each parameter may be included as described
below.

The detailed format is uniquely defined for each message type as described in § 3.

A general format diagram is shown in Figure F1.3.
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1.5 Mandatory fixed part

Those parameters that are mandatory and of fixed length for a particular message type will be contained
in the mandatory fixed part. The position, length and order of the parameters is uniquely defined by the
message type, thus the names of the parameters and the length indicators are not included in the message.

1.6 Mandatory variable part

Mandatory parameters of variable length will be included in the mandatory variable part. Pointers are
used to indicate the beginning of each parameter. Each pointer is encoded as a single octet. The name of
each parameter and the order in which the pointers are sent is implicit in the message type. Parameter
names are, therefore, not included in the message. The details of how pointers are encoded is found in §
2.3. The number of parameters, and thus the number of pointers is uniquely defined by the message type.

A pointer is also included to indicate the beginning of the optional part. If the message type indicates that
no optional part is allowed, then this pointer will not be present. If the message type indicates that an
optional part is possible, but there is no optional part included in this particular message than a pointer
field containing all zeros will be used. It is recommended that all future message types with a mandatory
variable part indicate that an optional part is allowed.

All the pointers are sent consecutively at the beginning of the mandatory variable part. Each parameter
contains the parameter length indicator followed by the contents of the parameters.

1.7 Optional part

The optional part consists of parameters that may or may not occur in any particular message type. Both
fixed length and variable length parameters may be included. Optional parameters may be transmitted in
any order. Each optional parameter will include the parameter name (one octet) and the length indicator
(one octet) followed by the parameter contents.

1.8 End of optional parameters octet

If optional parameters are present and after all optional parameters have been sent, an "end of optional
parameters" octet containing all zeros will be transmitted.

1.9 Order of transmission

Since all the fields consist of an integral number of octets, the formats are presented as a stack of octets.
The first octet transmitted is the one shown at the top of the stack and the last is the one at the bottom
(see Figure F1.3).

Unless otherwise indicated, within each octet and subfield the bits are transmitted with the least
significant bit first.

1.10 Coding of spare bits

Spare bits are coded 0 unless indicated otherwise.
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1.11 National message types and parameters

If message type codes and parameter name codes are required for national uses not included in this
Recommendation, the codes chosen should be from the highest code downwards, that is, starting at code
11111111. Codes in the range 11111111 to 11100000 are reserved exclusively for this purpose.

2 PARAMETER FORMATS AND CODES

2.1 Message type codes

The encoding of the message type is shown in Table F.1.

2.2 Coding of the length indicator

The length indicator field is binary coded to indicate the number of octets in the parameter content field.
The length indicated does not include the parameter name octet or the length indicator octet.

2.3 Coding of the pointers

The pointer value (in binary) gives the number of octets between the pointer itself (included) and the first
octet (not included) of the parameter associated with that pointer.

The pointer value all zeros is used to indicate that, in the case of optional parameters, no optional
parameter is present.
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Order of bit transmission
×------------------------

8 7 6 5 4 3 2 1

Routing label
Order of octet transmission
   ↓

Circuit identification code

Message type code

Mandatory parameter A
Mandatory
fixed part

Mandatory parameter F

Pointer to parameter M

Mandatory
variable part

Pointer to parameter P

Pointer to start of optional part

Length indicator of parameter M

Parameter M

Length indicator of parameter P

Parameter P

Parameter name = X

Optional part
Length indicator of parameter X

Parameter X

Parameter name = Z

Length indicator of parameter Z

Parameter Z

End of optional parameter field

Figure F1.3 (FIGURE 3/Q.763)

Table F.1 (TABLE 3/Q.763)
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Message type Reference
(Table)

Code

Address complete
Answer
Blocking
Blocking acknowledgement
Call modification completed
Call modification request
Call modification reject
Call progress
Circuit group blocking
Circuit group blocking acknowledgement
Circuit group query
Circuit group query response
Circuit group reset
Circuit group reset acknowledgement
Circuit group unblocking
Circuit group unblocking acknowledgement
Charge information a)

Confusion
Connect
Continuity
Continuity check request
Delayed release a)

Facility accepted
Facility reject
Facility request
Forward transfer
Information
Information request
Initial address
Loop back acknowledgement a)

Overload a)

Pass-along
Release
Release complete
Reset circuit
Resume
Subsequent address
Suspend
Unblocking
Unblocking acknowledgement
Unequipped CIC a)

User-to-user information

5/Q.763
6/Q.763

23/Q.763
23/Q.763
24/Q.763
24/Q.763
24/Q.763
7/Q.763

25/Q.763
25/Q.763
26/Q.763
8/Q.763

26/Q.763
9/Q.763

25/Q.763
25/Q.763
(see Note)
10/Q.763
11/Q.763
12/Q.763
23/Q.763
21/Q.763
27/Q.763
13/Q.763
27/Q.763
21/Q.763
14/Q.763
15/Q.763
16/Q.763
23/Q.763
23/Q.763
28/Q.763
17/Q.763
18/Q.763
23/Q.763
22/Q.763
19/Q.763
22/Q.763
23/Q.763
23/Q.763
23/Q.763
20/Q.763

00000110
00001001
00010011
00010101
00011101
00011100
00011110
00101100
00011000
00011010
00101010
00101011
00010111
00101001
00011001
00011011
00110001
00101111
00000111
00000101
00010001
00100111
00100000
00100001
00011111
00001000
00000100
00000011
00000001
00100100
00110000
00101000
00001100
00010000
00010010
00001110
00000010
00001101
00010100
00010110
00101110
00101101

Reserved (used in 1984 version) 00001010
00001011
00001111
00100010
00100011
00100101
00100110

a) For national use only

Note - The format of this message is a national matter.
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3 ISDN USER PART PARAMETERS

3.1 Parameter names

The parameter name codes are given in Table F.2 together with references to the subsections in which
they are described.

Table F.2 (TABLE 4/Q.763)
Parameter Name Reference

(§)
Code

Access transport
Automatic congestion level
Backward call indicators
Call modification indicators
Call reference
Called party number
Calling party number
Calling party's category
Cause indicators
Circuit group supervision message type indicator
Circuit state indicator
Closed user group interlock code
Connected number
Connection request
Continuity indicators
End of optional parameters
Event information
Facility indicator
Forward call indicators
Information indicators
Information request indicators
Nature of connection indicators
Optional backward call indicators
Optional forward call indicators
Original called number
Range and status
Redirecting number
Redirection information
Redirection number
Signalling point code a)

Subsequent number
Suspend/Resume indicators
Transit network selection a)

Transmission medium requirement
User service information
User-to-user indicators
User-to-user information

3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.22
3.23
3.24
3.25
3.26
3.27
3.28
3.29
3.30
3.31
3.32
3.33
3.34
3.35
3.36
3.37
3.38

00000011
00100111
00010001
00010111
00000001
00000100
00001010
00001001
00010010
00010101
00100110
00011010
00100001
00001101
00010000
00000000
00100100
00011000
00000111
00001111
00001110
00000110
00101001
00001000
00101000
00010110
00001011
00010011
00001100
00011110
00000101
00100010
00100011
00000010
00011101
00101010
00100000

Reserved (used in 1984 version, Red Book)

Reserved for multi-slot identifier

00010100
00011001
00011011
00011100
00011111
00100101

a) For national use only
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PART G SIGNALLING PROCEDURES
(ITU-T Recommendation Q.764)

1 GENERAL

1.1 Relationship with other Recommendations

This Recommendation describes the signalling procedures for the set-up and cleardown of national and
international ISDN connections. The messages and signals are defined in Recommendation Q.762 and
their format and content are given in Recommendation Q.763. Recommendation Q.730 contains the
procedures for supplementary services. (These were previously § 4 of Recommendation Q.764.)

1.2 Numbering (see Recommendations E.163, E.164)

The procedures described assume that the ISDN uses the international numbering plan defined for the
ISDN and thus provides a basic circuit switched service between ISDN terminals or between ISDN
terminals and terminals being connected to the existing international telephony network.

1.3 Address signalling

In general, the call set-up procedure described is standard for both speech and non-speech connections
using en-bloc address signalling for calls between ISDN terminals. Overlap address signalling is also
specified.

1.4 Basic procedures

The basic call control procedure is divided into three phases; call set-up, the data/conversation phase and
call cleardown. Messages on the signalling link are used to establish and terminate the different phases of
a call. Standard inband supervisory tones and/or recorded announcements are returned to the caller on
speech and 3.1 kHz connections to provide information on call progress. Calls originating from ISDN
terminals may be supplied with more detailed call progress information by means of additional messages
in the access protocol supported by a range of messages in the network.

1.5 Signalling methods

Two signalling methods are used in this Recommendation:

- link-by-link;

- end-to-end.

The link-by-link method is primarily used for messages that need to be examined at each exchange (see §
2). The end-to-end methods are used for messages of end point significance (see Recommendation
Q.730).

The link-by-link method may be used for messages of end point significance. (However, the messages
may be affected by processing delays.)

1.6 Layout of Recommendation Q.764

The procedures specified in § 2 of this Recommendation relate to basic calls (i.e. calls not involving
supplementary services). Section 3 of this Recommendation specifies the procedures relating to
end-to-end signalling connections. The additional requirements to be met in the case of calls involving
supplementary services and network utilities are specified in Recommendation Q.730. The timers used in
this Recommendation are summarised in Annex A of ITU-T Recommendation Q.764. The SDLs for the
ISDN-UP are presented in Annex B of ITU-T Recommendation Q.764.
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1.7 Interworking with other signalling systems or user parts

Only some examples are included in this Recommendation and these should not be used as a definitive
interworking guide.

2 BASIC CALL CONTROL AND SIGNALLING PROCEDURES

ITU-T Rec Q.764 § 2.1 : Successful call set-up

TITLE ITU-T REC
Q.764

COMMENTS CR

Forward address signalling - en bloc operation 2.1.1 -

Actions required at originating exchange 2.1.1.1 M

Actions required at intermediate exchange 2.1.1.2 Not applicable to the associated mode NA

Actions required at destination exchange 2.1.1.3 M

Forward address signalling - overlap operation 2.1.2 -

Actions required at originating exchange 2.1.2.1 M

Actions required at intermediate exchange 2.1.2.2 Not applicable to the associated mode NA

Actions required at destination exchange 2.1.2.3 M

Calling party number 2.1.3 M

Address complete message, connect message and
call progress message

2.1.4 -

Return of address complete message from
destination exchange

2.1.4.1 M

Return of connect message from destination
exchange

2.1.4.2 M

Receipt of address complete message or connect
message at an intermediate exchange

2.1.4.3 Not applicable to the associated mode NA

Receipt of address complete message or connect
message at the originating exchange

2.1.4.4 M

Through-connection and awaiting answer
indication at the destination exchange

2.1.4.5 M

Address complete message with charging
information

2.1.4.6 M

Address complete message with other information 2.1.4.7 M

Return of address complete message in
interworking situation

2.1.4.8 M
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ITU-T Rec Q.764 § 2.1 : Successful call set-up (continued)

TITLE ITU-T REC
Q.764

COMMENTS CR

Return of sub-address information in address
complete message, connect message or progress
message

2.1.4.9 M

Call progress 2.1.5 M

Return of call progress message from the
destination exchange

2.1.5.1 M

Action at an intermediate exchange 2.1.5.2 Not applicable to the associated mode NA

Actions at the originating exchange 2.1.5.3 M

Information messages 2.1.6 -

Requesting information 2.1.6.1 M

Sending information 2.1.6.2 M

Sending unsolicited information 2.1.6.3 M

Receiving an information message 2.1.6.4 M

Answer message 2.1.7 -

Return of answer message from destination
exchange

2.1.7.1 M

Receipt of answer message at intermediate
exchange

2.1.7.2 Not applicable to the associated mode NA

Receipt of answer message at originating exchange 2.1.7.3 M

Return of answer from automatic terminals 2.1.7.4 M

Answer with charging information 2.1.7.5 M

Continuity-check 2.1.8 M

Special procedures at an interworking point 2.1.9 -

Completion of transmission path at an interworking
exchange

2.1.9.1 M

Alerting of called party 2.1.9.2 M

Cross office check 2.1.10 M

Charging procedures 2.1.11 -

Basic call charging 2.1.11.1 M

Network charging messages (national option) 2.1.11.2 M

Forward transfer message 2.1.12 M

Transit network selection (national option) 2.1.13 M
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ITU-T Rec Q.764 § 2.2 : Unsuccessful call set-up

TITLE ITU-T REC
Q.764

COMMENTS CR

Unsuccessful call set-up 2.2 -

Actions at exchange initiating a release message 2.2.1 M

Actions at intermediate exchange 2.2.2 Not applicable to the associated mode NA

Actions at the controlling exchange (i.e. the
exchange controlling the call)

2.2.3 M

Tones and announcements 2.2.4 M

ITU-T Rec Q.764 § 2.3 : Normal call release

TITLE ITU-T REC
Q.764

COMMENTS CR

Normal call release 2.3 -

Release initiated by a calling party 2.3.1 M

Release initiated by a called party 2.3.2 M

Release initiated by the network 2.3.3 M

Storage and release of IAM information 2.3.4 M

ITU-T Rec Q.764 § 2.4 : Transfer of user-to-user information

TITLE ITU-T REC
Q.764

COMMENTS CR

Requirements for transfer of user-to-user data 2.4.1 See ITU-T Rec Q.730 and Note O

Note - Mandatory if the corresponding procedure or function is implemented, otherwise not applicable.

ITU-T Rec Q.764 § 2.5 : Suspend, resume 

TITLE ITU-T REC
Q.764

COMMENTS CR

Suspend 2.5.1 See Note O

Suspend initiated by a calling party 2.5.1.1 See Note O

Suspend initiated by a called party 2.5.1.2 See Note O

Suspend initiated by the network 2.5.1.3 See Note O

Resume 2.5.2 See Note O

Resume initiated by a calling party 2.5.2.1 See Note O

Resume initiated by a called party 2.5.2.2 See Note O

ITU-T Rec Q.764 § 2.5 : Suspend, resume (continued) 

TITLE ITU-T REC
Q.764

COMMENTS CR

Resume initiated by the network 2.5.2.3 See Note O

Expiration of timer (T2) of timer (T6) 2.5.3 See Note O

Note - Mandatory if the corresponding procedure or function is implemented, otherwise not applicable.
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ITU-T Rec Q.764 § 2.6 : Delayed release (national option) 

TITLE ITU-T REC
Q.764

COMMENTS CR

Delayed release (national option) 2.6 See Note O

Note - Mandatory if the corresponding procedure or function is implemented, otherwise not applicable.

ITU-T Rec Q.764 § 2.7 : In-call modification 

TITLE ITU-T REC
Q.764

COMMENTS CR

In-call modification 2.7 See Note O

Successful completion 2.7.1 -

Actions required at the exchange originating the call
modification

2.7.1.1 See Note O

Actions required at intermediate exchanges 2.7.1.2 Not applicable to the associated mode NA

Actions required at the local exchange receiving the
request call for in-call modification

2.7.1.3 See Note O

Unsuccessful completion 2.7.2 See Note O

Actions required at the local exchange initiating the
call modification

2.7.2.1 See Note O

Actions required at an intermediate exchanges 2.7.2.2 Not applicable to the associated mode NA

Action required at the remote local exchange
receiving the call modification request from the
network

2.7.2.3 See Note O

Note - Mandatory if the corresponding procedure or function is implemented, otherwise not applicable.
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ITU-T Rec Q.764 § 2.8 : Echo control procedure

TITLE ITU-T REC
Q.764

COMMENTS CR

General 2.8.1 M

Forward direction 2.8.2 -

Actions at the originating exchange 2.8.2.1 M

Actions at an intermediate exchange 2.8.2.2 Not applicable to the associated mode NA

Actions at the destination exchange 2.8.2.3 M

Backward direction 2.8.3 M

Actions at the destination exchange 2.8.3.1 M

Actions at an intermediate exchange 2.8.3.2 Not applicable to the associated mode NA

Actions at the originating exchange 2.8.3.3 M

ITU-T Rec Q.764 § 2.9 : Network features

TITLE ITU-T REC
Q.764

COMMENTS CR

Network features 2.9 Not applicable to the associated mode NA

ITU-T Rec Q.764 § 2.10 : Abnormal conditions

TITLE ITU-T REC
Q.764

COMMENTS CR

Dual seizure 2.10.1 M

Unguarded interval 2.10.1.1 M

Detection of dual seizure 2.10.1.2 M

Preventive action 2.10.1.3 M

Action to be taken on detection of dual seizures 2.10.1.4 M

Transmission alarm handling for digital inter-
exchange circuits

2.10.2 M

Reset of circuits and circuit groups 2.10.3 M

Reset circuit message 2.10.3.1 M

Circuit group reset message 2.10.3.2 M
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ITU-T Rec Q.764 § 2.10 : Abnormal conditions (continued)

TITLE ITU-T REC
Q.764

COMMENTS CR

Abnormal circuit group reset message procedures 2.10.3.3 M

Failure in the blocking/unblocking sequence 2.10.4 M

Receipt of unreasonable and unrecognised signalling
information messages

2.10.5 M

Handling of unexpected messages 2.10.5.1 M

General requirements on receipt of unrecognised
signalling information messages and parameters

2.10.5.2 M

Procedures for the handling of unrecognised
messages or parameters

2.10.5.3 M

Failure to receive a "release complete" message -
time T1 and T5

2.10.6 M

Failure to receive a response to an information
request message 

2.10.7 M

Other failure conditions 2.10.8 -

Inability to release in response to a release message 2.10.8.1 M

Call-failure 2.10.8.2 M

Abnormal release conditions 2.10.8.3 M

Messages lost during an end-to-end transfer 2.10.8.4 M

Expiration of the call supervision timer 2.10.8.5 M

Temporary Trunk Blocking (TTB) (national use) 2.10.9 Not applicable to the associated mode NA

Temporary trunk blocking before release of call (use
of a discrete overload message)

2.10.10 Not applicable to the associated mode NA

ITU-T Rec Q.764 § 2.11 : ISDN user part signalling congestion control

TITLE ITU-T REC
Q.764

COMMENTS CR

ISDN user part signalling congestion control 2.11 Not applicable to the associated mode NA
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ITU-T Rec Q.764 § 2.12 : Automatic congestion control

TITLE ITU-T REC
Q.764

COMMENTS CR

Automatic congestion control 2.12 NA

ITU-T Rec Q.764 § 2.13 : Unequipped circuit identification code (national option) 

TITLE ITU-T REC
Q.764

COMMENTS CR

Unequipped circuit identification code (national
option) 

2.13 See Note O

Note - Mandatory if the corresponding procedure or function is implemented, otherwise not applicable.

3 END-TO-END SIGNALLING

ITU-T Rec Q.764 § 3 : End-to-end signalling

TITLE ITU-T REC
Q.764

COMMENTS CR

Introduction 3.1 See Note O

Pass-along method 3.2 See Note O

SCCP method 3.3 See Note O

Call reference 3.3.1 See Note O

Coupling of connection sections 3.3.2 See Note O

Connectionless service 3.3.3 See Note O

Connection-orientated service 3.3.4 -

Connection request embedded in an ISDN user part
message

3.3.4.1 See Note O

Protocol class of service 3.3.4.2 See Note O

Mechanism of coupling 3.3.4.3 See Note O

Release of ISDN user part end-to-end signalling
connection

3.3.4.4 See Note O

Chaining of ISDN user part end-to-end signalling
connections

3.4 See Note O

Use of the Protocol Control Indicator (PCI) 3.5 See Note O

Operation of the pass-along method 3.6 See Note O

Operation of the SCCP method - connectionless
services

3.7 -

Successful set-up of the ISDN user part end-to-end
signalling connection

3.7.1 -

Simultaneous establishment of an ISDN user part
end-to-end signalling connection and a physical
connection

3.7.1.1 See Note O
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ITU-T Rec Q.764 § 3 : End-to-end signalling (continued)

TITLE ITU-T REC
Q.764

COMMENTS CR

Establishment of a signalling connection when the
circuit-associated signalling path has been
established

3.7.1.2 See Note O

Unsuccessful set-up of a signalling connection 3.7.2 See Note O

Abnormal situations 3.7.3 See Note O

Release of a signalling connection 3.7.4 -

Simultaneous release of a physical connection and a
signalling connection

3.7.4.1 See Note O

Frozen call reference 3.7.4.2 See Note O

End-to-end message transfer 3.7.5 See Note O

Operation of the SCCP method - connection-oriented
service

3.8 See Note O

Successful set-up of the ISDN user part end-to-end
signalling connection

3.8.1 See Note O

Unsuccessful set-up of the SCCP end-to-end
connection

3.8.2 See Note O

Unsuccessful set-up of the physical connection 3.8.3 See Note O

Release of the ISDN user part (ISUP) end-to-end
signalling connection

3.8.4 -

Simultaneous release of the physical and ISUP
signalling connections

3.8.4.1 See Note O

Non-simultaneous release of the physical and the
ISDN user part end-to-end signalling connections

3.8.4.2 See Note O

End-to-end message transfer 3.8.5 See Note O

Interface elements between ISDN user part and
SCCP (embedded transfer)

3.9 See Note O

Note - Mandatory if the corresponding procedure or function is implemented, otherwise not applicable.
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PART H PERFORMANCE OBJECTIVES IN THE INTEGRATED SERVICES
DIGITAL NETWORK APPLICATION
(ITU-T Recommendation Q.766)

ITU-T Rec Q.766 : Performance objectives in the integrated services digital network application

TITLE ITU-T REC
Q.766

COMMENTS CR

Introduction 1 GID

Signalling availability 2 -

Signalling route set availability 2.1 M

Signalling network availability 2.2 M

Signalling dependability 3 -

General 3.1 GID

Probability of false operation 3.1.1 M

Probability of signalling malfunction 3.2 M

Signalling delay 4 -

Functional reference points and transfer time
components

4.1 M

Delays 4.2 -

Cross-office transfer time, Tcu 4.2.1 M

User handling time, Thu 4.2.2 M

Objectives for cross-office transfer time, Tcu 4.2.3 M

Effect of retransmission 4.3 M

Signalling system limitations 5 -

Labelling potential 5.1 -

Signalling points 5.1.1 M

Number of circuits in a user signalling relation 5.1.2 M

Number of SCCP connections in a user signalling
relation

5.1.3 M

Number of ISDN call identities at a signalling point 5.2 M


