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SPECIFICATIONS OF SIGNALLING SYSTEM No. 7

Preface

Signalling System No. 7 consists of:

— the Message T ransfer Part (M TP), specified in R ecom m endations Q.701 to  Q.707

— the Telephone U ser Part (TUP), specified in Recom m endations Q.721 to Q.725

— the D ata User Part (D U P), specified in Recom m endation X.61 (Q.741).

An overall description o f the signalling system and the division o f functions and interactions between the 
Message T ransfer Part and the U ser Parts is given in Recom m endation Q.701.

G eneral signalling netw ork considerations are contained in R ecom m endation Q.705.

The use o f Signalling System No. 7 in call control applications o f the telephone service is recom m ended in 
Recom m endations Q.7 [1] and Q. 110 [2].

The use o f Signalling System No. 7 in call control applications o f the circuit switched data  transm ission 
service is recom m ended in R ecom m endation X.60 [3]. The call control and  signalling procedures applicable for 
in ternational data  transm ission user facilities and netw ork utilities are defined in R ecom m endation X.87 [4].

References

[1] C C IT T  R ecom m endation Signalling system s to be used fo r  international autom atic and  semiautom atic
telephone working, Vol. VI, Fascicle V I.1, Rec. Q.7.

[2] C C IT T  Recom m endation General aspects o f  the utilization o f  standardized C C IT T  signalling system s on
PCM  links, Vol. VI, Fascicle VI. 1, Rec. Q .110.

[3] C C IT T  R ecom m endation Common channel signalling fo r  circuit switched data applications, Vol. V III,
Fascicle V III.3, Rec. X.60.

[4] C C IT T  R ecom m endation Principles and procedures fo r  realization o f  international user facilities and  network
utilities in public data networks, Vol. V III, Fascicle V III.3, Rec. X.87.
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SEC TIO N  1

M ESSAGE TRANSFER PART (M TP)

Recommendation Q.701

FU N C T IO N A L  D E SC R IP T IO N  O F  T H E  SIG N A L L IN G  SY STEM  
(M E SSA G E  TRA N SFER PART)

1 General

1.1 Objectives and fie lds o f  application

The overall objective o f Signalling System No. 7 is to provide an in ternationally  standardized general 
purpose com m on channel signalling (CCS) system:

— optim ized for operation  in digital telecom m unications netw orks in conjunction with stored program  
controlled  exchanges;

— that can meet present and future requirem ents o f in form ation transfer for inter-processor transactions 
w ithin telecom m unications netw orks for call control, rem ote contro l, and  m anagem ent and  m ain te
nance signalling;

— tha t provides a reliable m eans for transfer o f in form ation in correct sequence and w ithout loss or 
duplication .

The signalling system meets requirem ents o f call control signalling for telecom m unication-services such as 
the telephone and  circuit switched dataNtransmission^services. It can also be used as a re liab le /transport system for 
o ther types o f in form ation transfer betw een"exchanges and  specialized centres in telecom m unications netw orks 
(e.g. for m anagem ent and m aintenance purposes). The system is thus applicab le for m ultipurpose uses in netw orks 
that are dedicated for particu lar services and in m ultiservices networks. The signalling system is in tended to be 
applicable in in ternational and  national networks.

The signalling system is optim ized 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 poin t-to -po in t terrestrial 
and  satellite links. It does not include the special features required for use in po in t-to -m ultipo in t opera tion  but 
can, if  required, be extended to cover such an application.

1.2 General characteristics

C om m on channel signalling is a signalling m ethod in which a single channel conveys, by m eans o f 
labelled messages, signalling inform ation relating to, for exam ple, a m ultiplicity  o f circuits, o r o ther inform ation  
such as that used for netw ork m anagem ent. C om m on channel signalling can be regarded as a form  o f da ta  
com m unication  tha t is specialized for various types o f signalling and  inform ation  transfer between processors in 
telecom m unications networks.

The signalling system uses signalling links for transfer o f signalling messages between exchanges or other 
nodes in the telecom m unication network served by the system. A rrangem ents are-provide.d to ensure reliable 
transfer o f signalling in form ation in the presence o f transm ission disturbances or 'network failures* These include 
erro r detection and correction on each signalling link. The system is norm ally  applied  with redundancy  o f
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signalling links and it includes functions for autom atic diversion o f signalling traffic to alternative paths in case of 
link failures. The capacity  and  reliability for signalling may thus be dim ensioned by provision o f a m ultiplicity o f 
signalling links according to the requirem ents o f each application .

1.3 M odularity

The wide scope o f 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 subset o f the total system may need to be used in an individual application.

A m ajor characteristic o f the signalling system is tha t it is specified with a functional structure to ensure 
flexibility and  m odularity  for diverse applications w ithin one system concept. This allows the system to be realized 
as a num ber o f functional m odules which could ease adap ta tion  o f the functional content o f an operating 
Signalling System No. 7 to the requirem ents o f its application .

The C C IT T  specifications o f the signalling system specify functions and their use for in ternational 
operation  o f  the system. M any o f those functions are also required in typical national applications. Furtherm ore, 
the system to some extent includes features that are particu lar to national applications. The C C IT T  specifications 
thus form an in ternationally  standardized base for a wide range o f national applications o f com m on channel 
signalling.

System No. 7 is one com m on channel signalling system. However, as a consequence o f its m odularity  and 
its intended use as a standard  base for national applications the system may be applied in m any forms. In general, 
to  define the use o f the system in a given national application , a selection o f the C C IT T  specified functions m ust 
be m ade and  the necessary additional national functions m ust be specified depending on the nature o f the 
application .

2 Signalling system structure

2.1 Basic functional division

The fundam ental principle o f the signalling system structure is the division o f functions into a com m on 
M essage Transfer Part (M TP) on one hand  and separate User Parts for d ifferent users on the other. This is 
illustrated in Figure 1/Q.701.

U ser
P a rts

------------------------------  Message Transfert Part --------------------------

FIGURE 1/Q.701 
Functional diagram for the common channel signalling system

U se r
P a rts

CCITT-34930

The overall function o f the Message Transfer Part is to serve as a transport system providing reliable 
transfer o f signalling messages between the locations o f com m unicating  user functions.
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The term  user in this context refers to any functional entity tha t utilizes the tran sp o rt capability  provided 
by the M essage T ransfer Part. A User Part com prises those functions of, o r related to, a particu lar type o f  user 
that are part o f the com m on channel signalling system, typically because those functions need to be specified in a 
signalling context.

The basic com m onality  in signalling for d ifferent services resulting from  this concept is the use o f a 
com m on transpo rt system, i.e. the Message T ransfer Part. Also, a degree o f com m onality  exists between certain 
User Parts, e.g. the Telephone User Part (TUP) and the D ata User Part (DUP).

2.2 Functional levels

2.2.1 General

As a further separation, the necessary elem ents o f the signalling system are specified in accordance with a 
level concept in which:

— the functions o f the M essage T ransfer Part are separated into three functional levels, and

— the User Parts constitute parallel elem ents at the fourth functional level.

The level structure is illustrated in Figure 2/Q .701.

The system structure shown in Figure 2/Q.701 is not a specification o f an im plem entation  o f the system. 
The functional boundaries B, C and D may or may not exist as interfaces in an im plem entation . The interactions 
by m eans o f controls and  indications may be direct or via other functions. How ever, the structure shown in 
Figure 2/Q.701 may be regarded as a possible m odel o f  an im plem entation.

Level 4  Level 3  Level 2  Level 1

k-----------------►! k---------------------------------------------►k-------------------------------------►k-------------------
U ser

m m w i  S ig n a llin g  m e s s a g e  f lo w   C o n tro ls  a n d  in d ic a tio n s

TU P T e lep h o n e  U se r P art DUP D ata  U se r P art

FIGURE'2/Q.701 
General structure of signalling system functions
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2.2.2 Signalling data link functions (level 1)

Level 1 defines the physical, electrical and  functional characteristics o f a signalling data  link and  the 
m eans to access it. The level 1 elem ent provides a bearer for a signalling link.

In a digital environm ent. 64-kbit/s digital paths will norm ally be used for the signalling data link. The 
signalling data link may be accessed via a sw itching function, providing a potential for au tom atic reconfiguration 
o f  signalling links. O ther types o f data links, such as analogue links with m odem s, can also be used.

The detailed requirem ents for signalling data links are specified in R ecom m endation Q.702.

2.2.3 Signalling link functions (level 2)

Level 2 defines the functions and procedures for and relating to the transfer o f 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 o f 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  o f the signalling link, the signal unit com prises transfer control in form ation in 
addition  to the inform ation content o f the signalling message.

The signalling link functions include:

— delim itation of signal unit by m eans o f flags;

— flag im itation prevention by bit stuffing;

— error detection by m eans o f check bits included in each signal unit;

— error correction by retransm ission and  signal unit sequence control by m eans o f explicit sequence 
num bers in each signal unit and  explicit con tinuous acknow ledgem ents;

— signalling link failure detection by m eans o f signal unit error rate m onitoring and  signalling link 
recovery by m eans o f special procedures.

The detailed requirem ents for signalling link functions are given in R ecom m endation Q.703.

2.2.4 Signalling network functions (level 3)

Level 3 in principle defines those transpo rt functions and procedures that are com m on to and  independent 
o f the operation o f individual signalling links. As illustrated in Figure 2/Q.701 these functions fall into two m ajor 
categories:

a) signalling message handling functions — these are functions that, at the actual transfer o f a message, 
direct the message to the proper signalling link or U ser Part;

b) signalling network m anagem ent functions — these are functions that, on the basis o f predeterm ined
data and  inform ation about the status o f the signalling network, control the current message routing
and configuration o f signalling network facilities. In the event o f changes in the status they also
control reconfigurations and other actions to preserve or restore the norm al m essage transfer 
capability.

The different level 3 functions interact with each other and  with the functions o f other levels by m eans o f 
ind ications and controls as illustrated in Figure 2/Q .701. This figure also shows tha t the signalling netw ork 
m anagem ent as well as the testing and  m aintenance actions m ay include exchange o f signalling messages with 
co rresponding  functions located at other signalling points. A lthough not U ser Parts these parts o f level 3 can be 
seen as serving as “ User Parts o f the Message T ransfer P art” . As a convention in these specifications, fo r each 
descrip tion , general references to User Parts as sources or sinks o f signalling message im plicitly include these parts 
o f level 3 unless the opposite is evident from  the context o r explicitly stated.

t

A description o f the level 3 functions in the context o f a signalling network is given in § 3 below. The 
detailed  requirem ents for signalling netw ork functions are given in R ecom m endation Q.704. Some m eans for 
testing and  m aintenance o f the signalling netw ork are provided and the detailed requirem ents are given in 
R ecom m endation Q.707.
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2.2.5 User Part functions (level 4)

Level 4 consists o f the different User Parts. Each User Part defines the functions and  procedures o f the 
signalling system that are particu lar to a certain type o f user o f the system.

The extent o f the User Part functions may differ significantly between d ifferent categories o f users o f the 
signalling system, such as:

— users for which m ost user com m unication  functions are defined w ithin the signalling system. Exam ples 
are telephone and  data call control functions with their corresponding  Telephone and D ata User 
P arts ;

— users for which m ost user com m unication functions are defined outside the signalling system. An 
exam ple is the use o f the signalling system for transfer o f in form ation  for som e m anagem ent or 
m aintenance purpose. For such an “external user” the User Part m ay be seen as a “m ailbox” type of 
interface between the external user system and  the message transfer function  in which, for exam ple, 
the user in form ation  transferred is assem bled and disassem bled to /fro m  the applicab le signalling 
message form ats.

2.3 Signalling message

A signalling message is an assembly o f in form ation, defined at level 3 or 4, perta in ing  to a call,
m anagem ent 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 in form ation such as an indication  w hether the m essage relates to in ternational or national 
application  o f the User Part.

The signalling information  o f the message includes the actual user in form ation , such as one or m ore 
telephone or data  call control signals, m anagem ent and m aintenance in form ation , etc., and inform ation  iden ti
fying the type and form at o f the message. It also includes a label that provides inform ation  enabling the message:

— to be routed by the level 3 functions and through a signalling netw ork to its destination ; and

— to be directed at the receiving User Part to the particu lar circuit, call, m anagem ent o r other
transaction  to which the message is related.

On the signalling link, each signalling message is packed into M essage Signal U nits (M SUs) which also
includes transfer control inform ation related to the level 2 functions o f the link.

2.4 Functional interface

The follow ing functional interface between the M essage Transfer Part and  the User Parts can be seen as a
model illustrating the division o f functions between these parts. The in terface (see Figure 3 /Q .701) is purely
functional and  need not appear as such in an im plem entation o f the system.

M e s s a g e  d e lim ita tio n

.
S e rv ic e  in fo rm a tio n .  _ .

S ig n a llin g  in fo rm a tio n

U se r
M e s s a g e  d e lim ita tio n M e s s a g e

Part S e rv ic e  in fo rm a tio n . ^  . P art

S ig n a ll in g  in fo rm a tio n

“ 7 Flow  co n tro l

CCITT-34951

FIGURE 3/Q.701
Functional interface between the message transfer part and the user parts

Fascicle VI.6 — Rec. Q.701 9



The main interaction between the M essage T ransfer Part and the User Parts is the transfer o f signalling 
messages across the interface, each message consisting o f service inform ation and  signalling inform ation as 
described above. M essage delim itation in form ation is also transferred  across the interface with the message.

In addition to the transfer o f messages and  associated inform ation the interaction may also include flow 
control inform ation, e.g. an indication from  the M essage T ransfer Part that it is unable to serve a particular 
destination.

A description o f the characteristics o f the M essage T ransfer Part as seen from the functional interface and 
the requirem ents to be met by potential users o f the message transfer function is given in § 4.

3 Signalling network

3.1 Basic concepts and features

3.1.1 Signalling network components

A telecom m unication network served by com m on channel signalling is com posed o f a num ber o f switching 
and  processing nodes interconnected by transm ission links. The nodes in the telecom m unication network that are 
provided with com m on channel signalling are in the context o f signalling referred to as signalling points.

In specific cases there may be a need to partition  the com m on channel signalling functions at such a 
(physical) node into logically separate entities from  a signalling network po in t o f view; i.e. a given (physical) node 
m ay be defined as m ore than  one signalling point. One exam ple is an exchange at the boundary  between the 
in ternational and a national signalling network.

Any two signalling points, for which the possibility o f com m unication between their corresponding User 
Part functions exists, are said to  have a signalling relation.

The corresponding concept for a given User Part is called user signalling relation.

An exam ple is when two telephone exchanges are directly connected by a bundle o f speech circuits. The 
exchange o f telephone signalling relating to these circuits then constitutes a user signalling relation between the 
telephone User Part functions in those exchanges in their role as signalling points.

A nother exam ple is when adm inistration  o f custom er and  routing data in a telephone exchange is remotely 
contro lled  from an operation  and  m aintenance centre by m eans o f com m unication through the com m on channel 
signalling system. This com m unication then constitutes a user signalling relation between the applicable operation 
and  m aintenance User Part functions at the telephone exchange and the corresponding functions at the operation  
and  m aintenance centre.

The com m on channel signalling system uses signalling links to convey the signalling messages between two 
signalling points. A num ber o f signalling links that directly in terconnect two signalling points which are used as a 
m odule constitute a signalling link set. A lthough a link set typically includes all parallel signalling links it is 
possible to use m ore than one link set in parallel between two signalling points. A group o f links w ithin a link set 
th a t have identical characteristics (e.g. the same data link bearer rate) is called a link group.

Two signalling points that are directly in terconnected by a signalling link set are, from  a signalling 
netw ork structure po in t o f view, referred to as adjacent signalling points. C orrespondingly , two signalling points 
tha t are not directly in terconnected are nonadjacent signalling points.

3.1.2 Signalling modes

The term signalling m ode refers to the association between the path taken by a signalling m essage and the 
signalling relation to which the message refers.

In the associated m ode o f  signalling the messages relating to a particu lar signalling relation  between two 
ad jacen t signalling points are conveyed over a link set, directly interconnecting those signalling points.

In the non-associated m ode  o f signalling the messages relating to a particu lar signalling relation  are 
conveyed over two or m ore link sets in tandem  passing through one or m ore signalling points o ther than  those 
which are the origin and the destination  o f the messages.
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The quasi-associated m ode  o f  signalling is a lim ited case o f the non-associated  m ode where the path taken 
by a message through the signalling network is predeterm ined and , at a given po in t in tim e, fixed.

Signalling System No. 7 is specified for use in the associated and  quasi-associated m odes. The M essage 
T ransfer Part does no t include features to avoid out-of-sequence arrival o f messages or o ther problem s tha t would 
typically arise in a fully non-associated m ode o f signalling with dynam ic message routing.

Exam ples o f signalling m odes are illustrated in Figure 4/Q .701.

Q  A s s o c ia te d  a A ss o c ia te d

A

o
□

S ig n a ll in g  re la tio n  

S ig n a llin g  link s e t

S ig n a llin g  p o in t  w ith  a t le a s t  a u s e r  fu n c tio n ;
w h e th e r  o r  n o t  S T P -fu n c tio n  is p r e s e n t  is irre lev an t in t h e  c o n te x t  o f th e  g ra p h .

S ig n a ll in g  p o in t  w ith  a t  le a s t  S T P -fu n c tio n ;
w h e th e r  o r  n o t u s e r  fu n c tio n  is p re s e n t  is irre lev an t in th e  c o n te x t  o f t h e  g ra p h .

CCITT-34960

A
S ig n a llin g  p o in t  w ith  b o th  u s e r  fu n c tio n  a n d  S T P -fu n c tio n .

S ig n a llin g  p o in t;  irre lev an t w h e th e r  u s e r  fu n c tio n  a n d /o r  
S T P -fu n c tio n  is p re s e n t .

FIGURE 4/Q.701
Examples of associated and quasi-associated signalling modes and definition of signalling network graph symbols

3.1.3 Signalling point modes

A signalling po in t at which a message is generated, i.e. the location o f the source User P art function , is the 
originating point o f tha t message.

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

A signalling po in t at which a message received on a signalling link  is transferred  to  ano ther link,
i.e. neither the location o f the source nor the receiving User Part function, is a signalling transfer point (STP).

For a particu lar signalling relation the tw o signalling points thus function  bo th  as o rig inating  and 
destination  points for the messages exchanged in the two directions between them.

In  the quasi-associated m ode the function  o f  a signalling transfer po in t is typically  located in a few 
signalling points which m ay be dedicated to this function or m ay com bine this function  w ith som e other 
(e.g. switching) function. A signalling poin t serving as a signalling transfer po in t functions as an  o rig inating  and  a 
destination  po in t for the messages generated and  received by the level 3 function  o f  the M essage T ransfer Part 
also in cases when no user functions are present.

3.1.4 M essage labelling

Each message contains a label. In the s tandard  label the portion  th a t is used for rou ting  is called the 
routing label. This routing  label includes:

a) explicit indications o f destination  and  orig inating  points o f  the message, i.e. identification o f  the 
signalling relation concerned;

b) a code used for load sharing which m ay be the least significant part o f  a label com ponent that 
identifies a user transaction  at level 4.
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The standard  routing  label assum es tha t each signalling point in a signalling netw ork is allocated a code 
according to a code plan , established for the purpose o f labelling, that is unam biguous w ithin its dom ain. 
M essages labelled according to  in ternational and  national code p lans are discrim inated by m eans o f an indication 
in the service in form ation included in each message.

The standard  rou ting  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 5/Q.701 illustrates the signalling m essage handling  functions.

Level 4
N---------- ►)
| U se r I 

p a r ts

Level 3 Level 2 Level 1
-►H-

CCITT-34970

S ig n a llin g  m e s s a g e  flow C o n tro ls  a n d  in d ic a tio n s

FIGURE 5/Q.701 
Detailed structure of signalling system functions

3.2.1 M essage routing

M essage routing  is the process o f selecting, for each signalling m essage to  be sent, the signalling link to be 
used. In  general, message routing  is based on analysis o f the routing  label o f the m essage in com bination  with 
predeterm ined routing data  at the signalling po in t concerned.
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M essage routing is destination  code dependent with typically an additional load-sharing elem ent allow ing 
different portions o f the signalling traffic to a particu lar destination to be d istributed over two o r m ore signalling 
links. This traffic distribution  may be lim ited to different links w ithin a link set o r applied  to links in different 
link sets.

Each succession o f signalling links tha t may be used to convey a message from  the o rig inating  po in t to  the 
destination  po in t constitutes a message route. Signalling route is the corresponding  concept for a possible path , 
referring to  a succession o f link sets and signalling transfer points, between a given signalling po in t and  the 
destination  point.

In Signalling System No. 7 message routing is m ade in a m anner by which the message route taken by a 
message with a particu lar routing label is predeterm ined and, at a given po in t in tim e, fixed. Typically , however, 
in the event o f failures in the signalling netw ork, the routing o f messages, previously using the failed message 
route, is m odified in a predeterm ined m anner under control o f the signalling traffic  m anagem ent function  at 
level 3.

A lthough there are in general advantages in using a uniform  routing o f messages belonging to different 
User Parts, the service ind icator included in each message provides the po ten tia l for using d ifferent routing  p lans 
for different User Parts.

3.2.2 M essage distribution

M essage distribution is the process which, upon  receipt o f a message at its destination  po in t, determ ines to 
which User Part the message is to be delivered. This choice is m ade on analysis o f the service indicator.

3.2.3 M essage discrimination

M essage discrimination is the process which, upon  receipt o f a message at a signalling poin t, determ ines 
w hether o r not the po in t is the destination po in t o f that message. This decision is based on analysis o f the 
destination code in the routing label in the message. If  the signalling po in t is the destination  po in t the message is 
delivered to  the message distribution function. If  it is no t the destination  po in t, i.e. in the case w hen it serves as a 
signalling transfer po in t for tha t message, the message is delivered to the message routing  function  for further 
transfer to  a signalling link. M essage discrim ination  thus is a function required  only at a signalling po in t th a t acts 
as a signalling transfer point.

3.3 Signalling network m anagem ent functions

Figure 5/Q.701 illustrates the signalling netw ork m anagem ent functions.

3.3.1 Signalling traffic m anagem ent

The tasks o f the signalling traffic m anagem ent function are:

a) to control message routing; this includes m odification o f m essage rou ting  to  preserve, when required ,
accessibility o f all destination  points concerned or to restore norm al rou ting ;

b) in conjunction  with m odifications o f message routing, to contro l the resulting transfer o f signalling
traffic in a m anner that avoids irregularities in message flow;

c) flow control.

C on tro l o f message routing is based on analysis o f  predeterm ined in fo rm ation  abou t all allow ed poten tia l 
routing possibilities in com bination  with inform ation , supplied by the signalling link m anagem ent and  signalling  
route m anagem ent functions, about the status o f the signalling netw ork (i.e. cu rren t availability  o f  signalling links 
and  routes).

C hanges in the status o f the signalling netw ork typically result in m odification  o f cu rren t message rou ting  
and  thus in transfer o f certain portions o f the signalling traffic from  one signalling link to  another. The transfer o f 
signalling traffic is perform ed in accordance with specific procedures. These procedures — changeover, change- 
back, fo rced  rerouting and controlled rerouting — are designed to  avoid, as far as the circum stances perm it, such 
irregularities in message transfer as loss, m is-sequencing or m ultiple delivery o f  messages.

The changeover and changeback procedures involve com m unication  with o ther signalling point(s). For 
exam ple, in the case o f changeover from  a failing signalling link, the tw o ends o f  the failing link exchange 
in form ation  (via an  alternative path) that norm ally enables retrieval o f  m essages th a t otherw ise w ould have been
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lost on the failing link. However, as fu rther explained later, these procedures cannot guarantee regular message 
transfer in all circum stances.

A signalling netw ork has to  have a signalling traffic capacity  tha t is higher than  the norm al traffic offered. 
However, in overload conditions (e.g. due to netw ork failures o r extremely high traffic peaks) the signalling traffic 
m anagem ent function takes flow control actions to m inim ize the problem . An exam ple is provision o f an 
indication  to the local user functions concerned that the M essage Transfer Part is unable to transport messages to 
a particu lar destination  in the case o f total breakdow n o f  all signalling routes to that destination  point. If such a 
situation  occurs at a signalling transfer po in t a corresponding indication  is given to the signalling route 
m anagem ent function for further d issem ination to other signalling points in the signalling network.

3.3.2 Signalling link m anagem ent

The task o f the signalling link m anagem ent function is to control the locally connected link sets. In the 
event o f changes in the availability o f a local link set it initiates and contro ls actions aim ed at restoring the 
norm al availability  o f  that link set.

The signalling link m anagem ent function also supplies in form ation  abou t the availability o f local links and  
link sets to the signalling traffic m anagem ent function.

The signalling link m anagem ent function interacts with the signalling link function at level 2 by receipt o f 
ind ications o f the status o f signalling links. It also initiates actions at level 2 such as, for exam ple, initial 
alignm ent o f an out-of-service link.

The signalling system can be applied  with d ifferent degrees o f flexibility in the m ethod o f provision o f 
signalling links. A signalling link may for exam ple consist o f a perm anent com bination  o f a signalling term inal 
device and  a signalling da ta  link. It is also possible to em ploy an arrangem ent in which any switched connection 
to  the rem ote end may be used in com bination  with any local signalling term inal device. It is the task o f the 
signalling link m anagem ent function  in such arrangem ents to initiate and  control reconfigurations o f term inal 
devices and  signalling data  links to  the extent such reconfigurations are autom atic. In particu lar, this involves 
in teraction , no t necessarily direct, with a sw itching function at level 1.

3.3.3 Signalling route m anagem ent

Signalling route m anagem ent is a function that relates to  the quasi-associated m ode o f signalling only. Its 
task is to transfer inform ation  about changes in the availability  o f signalling routes in the signalling netw ork to 
enable rem ote signalling po in ts to take appropria te  signalling traffic m anagem ent actions. Thus a signalling 
transfer po in t may, for exam ple, send messages indicating inaccessibility o f  a particu lar signalling poin t via that 
signalling transfer po in t, thus enabling other signalling points to  stop routing  messages in to  an incom plete route.

3.4 Testing and m aintenance functions

Figure 5/Q.701 illustrates tha t the signalling system includes som e standard  testing and  m aintenance 
procedures tha t use level 3 messages. Furtherm ore, any im plem entation o f the system typically includes various 
im plem entation  dependent m eans for testing and  m aintenance o f equipm ent concerned with the o ther levels.

3.5 Use o f  the signalling network

3.5.1 Signalling network structure

The signalling system m ay be used with different types o f signalling netw ork structures. The choice 
between different types o f signalling netw ork structures m ay be influenced by factors such as the structure o f the 
telecom m unication  netw ork to  be served by the signalling system and  adm inistrative aspects.

In the case when the provision o f the signalling system is p lanned  purely on a per signalling relation  basis, 
the likely result is a signalling netw ork largely based on associated signalling, typically supplem ented by a lim ited 
degree o f quasi-associated signalling for low volum e signalling relations. The structure o f such a signalling 
netw ork is m ainly determ ined by the patterns o f the signalling relations. In ternational signalling is an exam ple o f 
an  application  for which this approach  is suitable.
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A nother approach  is to consider the signalling netw ork as a com m on resource that should be p lanned  
according to the total needs for com m on channel signalling. The high capacity  o f  digital signalling links in 
com bination  with the needs for redundancy for reliability then typically leads to a signalling netw ork based on a 
high degree o f quasi-associated signalling with some provision for associated signalling for high volum e signalling 
relations. The latter approach  to signalling netw ork p lanning  is m ore likely to allow  explo ita tion  o f the po tential 
o f  com m on channel signalling to support netw ork features tha t require com m unication  for purposes o ther than  the 
sw itching o f  connections.

F urther considerations about the use o f a signalling netw ork are given in R ecom m endation Q.705.

3.5.2 Provision o f  signalling facilities

In general, the m ost im portan t factor for the d im ensioning o f the signalling netw ork is the need for
reliability by m eans o f redundancy. D epending on the signalling netw ork structure and  the po tential for
reconfiguration  o f signalling equipm ent, the required redundancy may be provided  by different com binations of:

— redundancy in signalling data links (e.g. nom inated reserves or sw itched connections);

— redundancy in signalling term inal devices (e.g. a com m on pool o f term inals for the whole signalling
point);

— redundancy o f signalling links w ithin a link set (typically operating  with load sharing);

— redundancy in signalling routes for each destination  (possibly opera ting  with load sharing).

The loading capacity o f a digital signalling link is high in relation  to  the signalling traffic generated  for 
call control signalling. Therefore, in m any typical app lications the links will be lightly loaded and  signalling 
traffic volum e will be a secondary factor for the d im ensioning o f the signalling network. H ow ever, in high 
signalling traffic applications or when analogue links with lower speeds are used, it m ay be necessary to
dim ension the traffic capacity by provision o f  additional signalling links. The message routing  principles adopted
for the signalling system allow partition ing  o f the total signalling traffic in to  different portions based on load 
sharing, destination  po in t code and  service inform ation. Such partition ing  provides a useful m eans o f contro lling  
the load and  dim ensioning o f the capacity o f d ifferent sections o f a signalling netw ork, as it allow s d istribu tion  o f 
different portions o f the signalling traffic. It can also be used to dedicate certain  parts o f a signalling netw ork to 
signalling traffic related to a particu lar user.

3.5.3 Application o f  signalling network functions

The signalling network functions provided by the signalling system are designed to cater for a range o f 
signalling network configurations. It is not necessary that all o f those functions be present at all signalling points. 
The necessary functional content at level 3 at a particu lar signalling po in t depends for exam ple on w hat signalling 
mode(s) are used, w hether o r not it is a signalling transfer point, w hat type o f signalling equipm ent redundancy  is 
em ployed, etc. It is thus feasible to im plem ent level 3 functions with m odularity  for different capabilities 
corresponding  to different signalling netw ork configurations. As a special case it is even possible to apply  the 
signalling system w ithout using the level 3 elem ent at all, e.g. in a small exchange or private au tom atic  branch  
exchange which can only be reached via one prim ary pulse code m odulation  system.

4 Message transfer capability

4.1 General

The Message Transfer Part recommendations specify methods by which different forms o f  signalling
networks can be established. The requirements for the Message Transfer Part have primarily been determined by
the requirements o f 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 o f informationtransfer. The following summarises the typical characteristics o f the transport service that may 
be offered by the Message Transfer Part to a potential user o f  this ability.

All information to be transferred by the Message Transfer Part must be assembled into messages. The
linking o f  the source and sink o f  a message is inherent in the label in com bination with the signalling routes 
existing between the two locations. From a transportation. point o f  view each message is self-contained and
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handled  individually. The nature o f the transpo rt service offered by the M essage T ransfer Part is therefore sim ilar 
to  tha t offered by a packet switched network. In addition, all messages contain ing  the same label constitute a set 
o f  messages that is handled in a uniform  m anner by the Message T ransfer Part, thus ensuring, in norm al 
circum stances, regular delivery in the correct sequence.

4.2 User location in system structure

A poiential user o f the transport service is typically included in the system structure by provision of a 
separate User Part. This requires allocation o f a service ind icator code, the specification o f which is part o f both 
the M essage T ransport Part and  User Part concerned.

As an alternative, a potential user may be catered for, together with other sim ilar users, by an already 
existing or new User Part. In such a case the discrim ination between messages belonging to this potential user and 
the o ther sim ilar users is an in ternal m atter w ithin 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  m anner by the 
M essage Transfer Part.

4.3 M essage content

4.3.1 Code transparency

Inform ation  with any code com bination  generated by a user can be transferred  by the M essage T ransfer 
Part provided tha t the message respects the requirem ents described below.

4.3.2 Service information

Each message must contain  service inform ation coded in accordance with the rules specified in Recom 
m endation  Q.704, § 12.

4.3.3 M essage label

Each message m ust contain  a label consistent with the routing label o f the signalling netw ork concerned. 
See also R ecom m endation Q.704, § 2.

4.3.4 M essage length

The inform ation content o f a message should be an integral num ber o f octets.

The total am ount o f signalling in form ation transferable in one message is lim ited by some param eters o f 
the signalling system; although norm ally lim ited to about 60 octets the signalling system can, if  required in certain 
national applications, accept transfer o f user in form ation blocks in the order o f 256 octets in single messages.

D epending on the signalling traffic characteristics o f a user and o f o ther users sharing the same signalling 
facilities, there may be a need to  limit message lengths below the system lim it based on queueing delay 
considerations.

In  the case when inform ation  blocks generated by a user function exceed the allowed message length, it is 
necessary to  im plem ent m eans for segm entation and  blocking o f such in form ation  blocks within the U ser Part 
concerned.

4.4 User accessibility

The accessibility o f user functions through a signalling network depends on the signalling m odes and 
rou ting  p lan  em ployed in th a t network.

In the case when only the associated m ode o f signalling is em ployed, only user functions located at 
ad jacen t signalling points m ay be accessed.

In the case when quasi-associated signalling is em ployed, user functions located at any signalling point 
m ay be accessed provided tha t the corresponding message routing  da ta  is present.

4.5 Transport service performance

F urther detailed inform ation  is p rovided in R ecom m endation Q.706.
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4.5.1 M essage transfer delay

The norm al delay for transfer o f messages between user locations depends on factors such as distance, 
signalling netw ork structure, signalling da ta  link type and bit rate and processing delays.

A small p roportion  o f messages will be subject to additional delay because o f transm ission d isturbances, 
network failures, etc.

4.5.2 M essage transfer failures

The M essage T ransfer Part has been designed to enable it to transfer messages in a reliable and  regular 
m anner even in the presence o f netw ork failures. However, inevitably som e failures will occur the consequences o f  
which cannot be avoided with econom ic measures. The types o f failures tha t m ay occur and  som e typical 
probabilities o f their occurrence are described below. R ecom m endation Q.706 provides further detailed in fo rm a
tion tha t can be used to estim ate failure rates for particu lar cases.

In the case when a potential user function requires a reliability o f the transpo rt service tha t canno t be 
guaranteed by the Message T ransfer Part, the reliability for that user m ay be enhanced  by adop tion  o f ap p rop ria te  
level 4 procedures, possibly including som e m eans of supplem entary end-to-end erro r control.

The follow ing types o f message transfer failures are possible, and  expected probabilities for such failures 
in typical app lications are indicated, (see also R ecom m endation Q.706).

a) U navailability  o f the transpo rt service to  one or m ore locations — the availability  o f the m essage 
transfer capability  depends on the redundancy provided in the signalling netw ork; the availability  can 
therefore be dim ensioned.

b) Loss o f messages — the probability  o f loss o f messages m ainly depends on the reliability o f signalling 
equipm ent; typically it is expected to be lower than 10~7.

c) M is-sequencing o f messages — may in certain  configurations o f quasi-associated signalling occur with 
rare com binations o f independent failures and  disturbances. The probability , in  such configurations, 
o f  a message being delivered out-of-sequence depends on m any factors but is expected to  be low er 
than  10- , °.

d) Delivery o f false in form ation — undetected errors may lead to delivery o f false in fo rm ation ; the 
possibility o f an error in a message delivered is expected to be lower than  10~10.

Recommendation Q.702

SIG N A L L IN G  DATA LINK

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 N o. 7 functional hierarchy.

1.2 Functional configuration o f  a signalling data link is shown in Figure 1 /Q .702.

1.3 A digital signalling data link is made up o f  digital transmission channels 9 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 
m odulation multiplex equipment (Recommendations G.732 [1], G.733 [2J, G.734 [3], G.744 [4], G.746 [5], G.736 [6], 
G.737 [7], G.738 [8], G.739 [9], etc.), or from digital streams having a frame structure specified for data circuits 
(Recom m endations X.50 [10], X.51 [11], X.50 bis [12], X.51 bis [13]).

The terms transmission channel and transmission link are used in Signalling System No. 7 instead o f transfer channel and 
transfer link used in Signalling System No. 6.
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a) Example 1 -  Digital signalling data link via digital switch block

N ote  -  T he in terface fu n c tion  is p rovided, for exam ple, by a m odem  in an  analogue signalling data  link, 
a data circuit te rm in atin g  eq u ip m en t (D C E ) or a tim e slot access eq u ip m en t in a digital signalling data 
link.

b) Example 2 -  Signalling data link (digital or analogue) via interface equipment

FIG U R E 1/Q.702 
Functional configuration of a signalling data link

1.4 An analogue signalling da ta  link is m ade up o f voice-frequency analogue transm ission channels either 
4 kH z o r 3 kH z spaced, and  modems.

1.5 S ignalling System No. 7 is capable o f operating over both terrestrial and  satellite transmission links'K

The term s transmission channel and  transmission link  are used in Signalling System No. 7 instead o f transfer channel and 
transfer link used in Signalling System No. 6.
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1.6 The operational signalling data link shall be exclusively dedicated to the use o f a Signalling System No. 7 
signalling link between two signalling points. No other inform ation should be carried by the sam e channel 
together with the signalling inform ation.

1.7 E quipm ent such as echo suppressors, digital pads, or A /p  law convertors attached to the transm ission  link 
must be disabled in order to assure full duplex operation  and bit integrity o f the transm itted  data stream .

1.8 64-kb it/s digital signalling channels entering a digital exchange via a m ultiplex structure shall be 
sw itchable as sem iperm anent channels in the exchange.

2 Signalling bit rate

2.1 General

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

2.1.2 Lower bit rates may be adopted for each application , taking into account the User Part requirem ents and
the capability  o f  available transm ission links.

2.1.3 The m inim um  signalling bit rate for telephone call control applications will be 4.8 k b it/s . For o ther
applications such as network m anagem ent, bit rates lower than 4.8 k b it/s  can also be used.

2.2 Use o f  bit rates lower than 64 kb it/s

2.2.1 For national telephone call control applications, use o f Signalling System No. 7 at bit rates low er than 
64 k b it/s  shall take account o f the requirem ent to m inim ize the answer signal delay when in -band  line signalling 
systems are involved (R ecom m endation Q.27 [14]).

2.2.2 Signalling System No. 7 can be used for direct in ternational application  at bit rates low er than 64 k b it/s  
between countries which have no in-band line signalling systems in their national extension netw orks (see § 2.1.3).

2.2.3 The possible use o f S ignalling System No. 7 at b it rates lower than 64 k b it/s  between countries which have 
in -band  line signalling systems in their national extension networks is for fu rther study.

3 Error characteristics and availability

E rror characteristics and availability requirem ents will conform  to relevant R ecom m endations (for 
exam ple, R ecom m endation G.821 [15] on digital circuits). No additional characteristics or requirem ents will be 
specified in this R ecom m endation.

4 Interface specification points

4.1 Interface requirem ents m ay be specified at one o f three points, A, B or C in Figure 2/Q .702. The
approp ria te  point depends on the nature o f transm ission links used and the approach  tow ard the im plem entation  
o f  interface equipm ent adopted  by each A dm inistration.

4.2 F or the international application , interface requirem ents at either Point B, or Point C will apply.

4.3 Interface requirem ents for an in ternational digital signalling data  link will be specified at Point C in
accordance with the specific m ultiplex structure used. (See § 5.)
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FIGURE 2/Q.702 
Interface specification points

4.4 In terface requirem ents for an in ternational analogue signalling data link will be specified at Point B on a 
single channel basis, and thus are independent o f m ultiplex equipm ent used. (See § 6.)

4.5 In terface at Point A may or may not appear in particu lar im plem entations, as each A dm inistration may 
ad o p t d ifferent approaches tow ards the im plem entation  o f interface equipm ent. If it does appear in im plem enta
tions, then the interface requirem ents specified in R ecom m endations V. 10 [16], V .ll [17], V.24 [18], V.28 [19], 
V.35 [20], V.36 [21], X.24 [22] and  G.703 [23] (for 64-kbit/s interface) should be followed as appropriate.

4.6 Im plem entations which do no t follow all the requirem ents in the relevant R ecom m endations cited above 
should  nevertheless take into account those requirem ents that are specified for testing and  m aintenance actions 
which require com m unication between the two ends o f a data link. Interface requirem ents for testing and 
m ain tenance are specified in R ecom m endation Q.707.

5 Digital signalling data link

5.1 Signalling data link derived fro m  the 2048-kbit/s digital path

W hen a signalling da ta  link is to  be derived from  a 2048-kbit/s digital path , the follow ing shall apply:

a) The interface requirem ents, specified at Point C in F igure 2/Q .702, should com ply w ith R ecom m enda
tions G.703 [23] for the electrical characteristics and  G.732 [1] and  G.734 [3] for o ther aspects, e.g. for 
the fram e structure.

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

c) The standard  channel tim e slot for the use o f a signalling da ta  link  is tim e slot 16. W hen tim e slot 16
is not available, any channel tim e slot available for 64-kbit/s user transm ission m ay be used.

d) N o bit inversion is perform ed.
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5.2 Signalling data link derived fro m  the 8448-kbit/s digital path

W hen a signalling da ta  link is to be derived from  a 8448-kbit/s digital path , the follow ing shall apply:

a) The interface requirem ents, specified at Point C in Figure 2/Q .702, should  com ply with R ecom m enda
tions G.703 [23] for the electrical characteristics and  G.744 [4] and  G .746 [5] for o ther aspects, e.g. for 
the fram e structure.

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

c) The standard  channel tim e slots for the use o f a signalling d a ta  link are tim e slots 67 to 70 in 
descending order o f priority . W hen they are not available, any channel tim e slot available for 
64-kbit/s user transm ission may be used.

d) N o bit inversion is perform ed.

5.3 Signalling data link derived fro m  the 1544-kbit/s digital path

(For further study.)

Note  — W hen a signalling bit rate o f 64 k b it/s  is adopted , the values o f bits should  be inverted w ithin the 
signalling term inal o r the interface equipm ent in o rder to  meet the m inim um  m ark density requirem ents o f the 
R ecom m endation G.733 [2] based PCM  systems.

5.4 Signalling data link established over a digital path m ade up by digital sections based on different (A, u.)
encoding laws

(For further study.)

5.5 Signalling data link established over data circuits

W hen a signalling da ta  link is to be established over data circuits derived from  a 64-kb it/s  digital stream  
having a fram e structure as specified in such R ecom m endations as X.50 [10], X.51 [11], X.50 bis [12] and  
X.51 bis [13] the follow ing shall apply:

a) The interface requirem ents, specified at Point C in Figure 2/Q .702, should com ply with relevant 
requirem ents in one o f the above-m entioned R ecom m endations, app licable to the environm ent o f the 
intended use.

b) W hen 64-kbit/s m ultiplexed stream s are carried on 2048-kbit/s or 1544-kbit/s digital paths, R ecom 
m endations G.736 [6], G.737 [7], G.738 [8] and G.739 [9] should apply.

6 Analogue signalling data link

6.1 Signalling bit rate

6.1.1 A pplications o f the analogue signalling da ta  link m ust take account o f the delay requirem ents described in
§ 2 .2 .

6.1.2 For telephone call control applications, the signalling bit rate over an analogue signalling d a ta  link shall 
be higher or equal to 4.8 kb it/s .

6.2 Interface requirements

In case o f 4 .8-kb it/s operation , interface requirem ents specified at the interface po in t B in  F igure 2 /Q .702
should com ply with relevant requirem ents specified for 4 .8-kb it/s m odem s in R ecom m endations V.27 [24] and
V.27 bis [25]. In addition , the follow ing shall apply:

a) A pplication o f either R ecom m endations V.27 [24] o r V.27 bis [25] depends on the quality  o f  the
analogue transm ission channels used. R ecom m endation V.27 [24] shall apply  on ly  to  transm ission  
channels conform ing to R ecom m endation M. 1020 [26], while R ecom m endation V.27 6is [25] to  tra n s
m ission channels conform ing to R ecom m endation M.1020 [26] or o f  low er quality.

b) Full duplex operation  over a 4-wire transm ission link should  be adopted .

c) If  a separate m odem  is to be used, the interface requirem ents specified in R ecom m endations V.10 [16],
V .l l [17], V.24 [18] and  V.28 [19], applicable at Point A in F igure 2/Q .702, should  be follow ed as
much as possible.
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Recommendation Q.703

SIG N A L L IN G  LINK

C O N T E N T S

1 G eneral

2 Basic signal unit form at

3 Signal unit delim ination

4 A cceptance procedure

5 Basic erro r correction m ethod

6 E rror correction by preventive cycle retransm ission

7 Initial alignm ent procedure

8 Processor outage

9 Signalling link error m onitoring

10 Level 2 codes and priorities

11 State transition  diagram s

1 G eneral

1.1 Introduction

1.1.1 This R ecom m endation describes the functions and procedures for and  relating to the transfer o f  signal 
messages over one signalling da ta  link. The signalling link functions, together with a signalling d a ta  link as bearer, 
provide a signalling link for reliable transfer o f signalling messages betw een 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 in fo rm ation  for p roper operation  o f  the 
signalling link  in addition  to the signalling inform ation.

The signalling link functions com prise

a) signal un it delim itation,

b) signal un it alignm ent,

c) erro r detection,

d) erro r correction,

e) initial alignm ent,

0 signalling link error m onitoring.

All these functions are coord inated  by the link state control, see Figure 1/Q .703.

1.2 S ignal unit delimitation and  alignment

The beginning and end o f a signal un it are indicated by a un ique 8-bit pattern , called the flag . M easures
are taken to ensure tha t the pattern  cannot be im itated elsewhere in the unit.

Loss o f alignm ent occurs when a bit pattern  disallow ed by the delim itation  procedure (m ore than  six 
consecutive Is) is received, o r when a certain  m axim um  length o f signal un it is exceeded.

Loss o f alignm ent will cause a change in the m ode o f  operation  o f the signal unit error rate monitor.
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1.3 Error detection

The error detection function  is perform ed by m eans o f 16 check bits p rovided at the end of each signal 
unit. The check bits are generated by the transm itting  signalling link term inal by operating  on the preceding bits 
o f the signal un it following a specified algorithm . At the receiving signalling link t e r m i n a l 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 o f the signal unit, 
according to  the algorithm , then the presence o f errors is indicated and the signal un it is discarded.

1.4 Error correction

1.4.1 Two form s o f  error correction are provided, tin t'basic  m ethod  and  the preventive cyclic retransmission  
method. The follow ing criteria should be used for determ ining the in ternational fields o f application  for the two 
m ethods:

a) the basic m ethod applies for signalling links using non-in tercontinental terrestrial transm ission m eans 
and  for in tercontinental signalling links where the one-way p ropagation  delay is less than  15 m s;

b) the preventive cyclic retransm ission m ethod applies for in tercontinen ta l signalling links w here the 
one-w ay propagation  delay is greater than or equal to 15 ms and  for all signalling links established 
via satellite.

In cases where one signalling link w ithin an in ternational link set is established via satellite, the preventive 
cyclic retransm ission m ethod should be used for all signalling links of th a t link set.

1.4.2 The basic m ethod is a non-com pelled, positive/negative acknow ledgem ent, retransm ission erro r correction  
system. A signal un it which has been transm itted  is retained at the transm itting  signalling link term inal un til a 
positive acknow ledgem ent is received. If  a negative acknow ledgem ent is received, then the transm ission o f  new 
signal units is in terrupted  and those signal units which have been transm itted  bu t no t yet positively acknow ledged 
starting  w ith tha t indicated by the negative acknow ledgem ent will be retransm itted  once, in the o rder in which 
they were first transm itted.

1.4.3 The preventive cyclic retransm ission m ethod is a non-com pelled, positive acknow ledgem ent, cyclic 
retransm ission, forw ard error correction system. A signal un it which has been transm itted  is reta ined  at the 
transm itting  signalling link term inal until a positive acknow ledgem ent for th a t signal un it is received. D uring  the 
period  when there are no new signal units to be transm itted  all the signal units which have not yet been positively 
acknow ledged are retransm itted cyclically.

The forced  retransmission procedure is defined to ensure tha t fo rw ard erro r correction occurs in adverse 
conditions (e.g. high error rate a n d /o r  high traffic loading).

W hen a predeterm ined num ber o f retained, unacknow ledged signal un its exist, the transm ission  o f  new 
signal units is in terrupted  and  the retained signal units are retransm itted  cyclically until the num ber o f 
unacknow ledged signal units is reduced.

1.5 Initia l alignment

The initial alignm ent procedure is app rop ria te  to bo th  first tim e in itialization  (e.g. after “sw itch-on”) and  
alignm ent in association with restoration  after a link failure. The procedure is based on the com pelled exchange o f 
status inform ation  between the two signalling points  concerned and  the provision o f a proving period. N o o ther 
signalling link is involved in the initial alignm ent o f any particu lar link, the exchange occurs only on the  link to 
be aligned.

1.6 Signalling link error monitoring

Two signalling link erro r rate m onitor functions are prov ided; one which is em ployed whilst a signalling 
link is in service and  which provides one o f the criteria for tak ing  the link  out o f service, and  one which is 
em ployed whilst a link is in the proving state o f the initial alignm ent procedure. These are called the signal unit

A signalling link terminal refers to  the m eans o f  perform ing all o f  the functions defined at level 2 regardless o f  their 
im plem entation.
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error rate monitor and the alignment error rate monitor respectively. The characteristics o f the signal unit error rate 
m onitor are based on a signal un it error count, increm ented and  decrem ented using the “leaky bucket” principle 
w hilst the alignm ent error rate m onitor is a linear count o f  signal unit errors. D uring loss o f alignm ent the signal 
un it error rate m onitor error count is increm ented in p roportion  to the period o f the loss o f alignm ent.

1.7 Link state control functions

Link state control is a function o f the signalling link which provides directions to the o ther signalling link 
functions. The interfaces with link state contro l are shown in Figure 1/Q .703 and Figure 7/Q .703. The split into 
the functional blocks shown in the figures is m ade to facilitate description o f the signalling link procedures and 
should not be taken to imply any particu lar im plem entation.

The link state control function is shown in the overview diagram , Figure 2/Q .703, and  the detailed state 
transition  diagram , Figure 8/Q .703.

2 Basic signal unit form at

2.1 General

Signalling and other inform ation orig inating  from  a U ser Part is transferred  over the signalling link by 
m eans o f  signal units.

A signal unit is constituted o f a variable length signalling information fie ld  which carries the inform ation 
generated by a User Part and a num ber o f  fixed length fields which carry inform ation required for message 
transfer control. In the case o f link status signal units the signalling in form ation  field is replaced by a status field 
which is generated by the signalling link term inal.

2.2 Signal unit fo rm a t

Three types o f  signal unit are differentiated by m eans o f  the length indicator contained in all signal units,
i.e.: message signal units, link status signal units and fill-in signal units. M essage signal units are retransm itted  in 
case o f error, link status signal unit and fill-in signal units are not. The basic form ats o f the signal units are shown 
in Figure 3/Q.703.

2.3 Function and codes o f  the signal unit fie ld s

2.3.1 General

The message transfer control in form ation  encom passes 8 fixed length fields in the signal un it which 
contain  in form ation required for error contro l and  message alignm ent.

2.3.2 Flag

The opening flag indicates the start o f  a signal unit. The opening flag o f one signal un it is norm ally  the 
closing flag o f the preceding signal unit. The closing flag indicates the end o f a signal unit. The b it pattern  for the 
flag is 01111110.

2.3.3 Length indicator

The length ind icator is used to  indicate the num ber o f octets follow ing the length ind icator octet and 
preceding the check bits and is a num ber in binary  code in the range 0-63. The length indicator d ifferentiates 
betw een the three types o f signal unit as follows:

Length indicator =  0: fill in signal unit

Length indicator =  1 or 2: link status signal unit

Length indicator >  2: message signal unit

In national signalling networks, in the case that a signalling in fo rm ation  field spanning m ore than 
62 octets is included in a message signal unit, the length ind icator is set to  63.
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Overview diagram of link state control
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Signal unit formats

2.3.4 Service information octet

The service information octet is divided into the service indicator and  the subservice field . The service 
ind icator is used to associate signalling in form ation  with a particu lar user part an d  is present only in message 
signal units.

The content o f  the subservice field is described in R ecom m endation Q.704, § 12.2.2.

N ote — The M essage T ransfer Part m ay handle messages for different users (i.e. messages with different 
service ind icators) w ith different priorities. These priorities are for further study.

2.3.5 Sequence numbering

The forw ard  sequence number is the sequence num ber o f  the signal un it in w hich it is carried.

The backward sequence number is the sequence num ber o f a signal un it being  acknow ledged.

The forw ard sequence num ber and  backw ard sequence num ber are num bers in b inary  code from  a cyclic 
sequence ranging from  0 to  127 (see §§ 5 and  6).
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2.3.6 Indicator bits

The forw ard indicator bit and  backward indicator bit together w ith the forw ard sequence num ber and 
backw ard sequence num ber are used in the basic error control m ethod to perform  the signal un it sequence control 
and  acknow ledgem ent functions. (See §§ 5.2 and 6.)

2.3.7 Check bits

Every signal un it has 16 check bits fo r error detection. (See § 4.)

2.3.8 Signalling information fie ld

The signalling information fie ld  consists o f an integral num ber o f octets, greater than  or equal to 2 and  less 
than  o r equal to 62.

In national signalling netw orks it m ay consist of up  to 272 octets 2).

The form at and codes o f the signalling inform ation field are defined for each user part.

2.3.9 S ta tus fie ld

The form ats and codes o f the status fie ld  are described in § 10.

2.4 Order o f  bit transmission

Each o f  the fields m entioned in § 2.3 will be transm itted  in the o rder indicated  in Figure 3/Q .703.

W ithin each field or subfield the bits will be transm itted  with the least significant b it first. The 16 check 
bits are transm itted  in the order generated (see § 4).

3 Signal unit delimitation

3.1 Flags

A signal un it includes an opening flag (see § 2.2). The opening flag o f  a signal un it is norm ally  considered 
to  be the closing flag o f the preceding signal un it (however, see N ote to  § 5). In certain  conditions (e.g. signalling 
link overload) a num ber o f flags m ay be generated between two consecutive signal units.

3.2 Zero insertion and deletion

To ensure tha t the flag code is not im itated by any other part o f  the signal unit the transm itting  signalling 
link term inal inserts a 0 after every sequence o f five consecutive Is before the flags are attached  and  the signal 
un it is transm itted. At the receiving signalling link term inal, after flag detection and  rem oval, each 0 which 
directly  follows a sequence o f five consecutive Is is deleted.

4 Acceptance procedure

4.1 Acceptance o f  alignment

4.1.1 A flag which is no t followed im m ediately by another flag is considered an  opening flag. W henever an 
opening flag is received the beginning o f a signal un it is assumed. W hen the nex t flag (a closing flag) is received it 
is assum ed to  be the term ination  o f the signal unit.

4.1.2 If  seven or m ore consecutive Is are received the signal un it error rate m onito r enters the “octet coun ting” 
m ode (see § 4.1.4) and  the next valid flag is searched for.

The value 272 allow s a single message signal un it to  accom m odate in fo rm ation  blocks o f  up to  256 octets in length 
accom panied  by a label and  possible add itional housekeeping in fo rm ation  which m ay, for exam ple, be used by level 4 to 
link such in form ation  blocks together.
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4.1.3 After deletion o f the Os inserted for transparency  the received signal unit length is checked for being a 
m ultip le o f 8 bits and at least 6 octets. If  it is not, then the signal unit is discarded and  the signal unit error rate 
m onito r is increm ented. If  m ore than  m  +  7 octets are received before a closing flag, the “octet counting” m ode is 
entered  (see Figure 11/Q .703) and  the signal un it is discarded, m  is the m axim um  length o f the signalling 
in form ation  field (in octets) allowed on a particu lar signalling link, m  takes the value 62 or 272 depending on the 
m axim um  message length restrictions o f the signalling network concerned 3). In the case o f the basic error control 
m ethod a negative acknow ledgem ent will be sent, if  required, according to the rules set out in § 5.2.

4.1.4 W hen the “octet counting” m ode is entered all the bits received after the last flag and  before the next flag 
are discarded. The “octet counting” m ode is left when the next correctly checking signal unit is received, and this 
signal unit is accepted.

4.2 Error detection

The error detection function is perform ed by m eans o f 16 check bits provided at the end o f each signal
unit.

The check bits are generated by the transm itting  signalling link term inal. They are the ones com plem ent o f 
the sum (m odulo 2) of:

i) the rem ainder o f x k (x15 +  x14 +  x13 +  x12. . .  +  x 2 +  x +  1) divided (m odulo 2) by the generator 
polynom ial x '6 +  x 12 +  x 5 +  1, where k  is the num ber o f bits in the signal unit existing between, but 
not including, the final bit o f the opening flag and  the first bit o f the check bits, excluding bits 
inserted for transparency; and

ii) the rem ainder after m ultip lication  by x16 and then division (m odulo 2) by the generator polynom ial 
x16 +  x12 +  x 5 +  1 o f the content o f the signal unit existing between, but not including, the final bit
o f the opening flag and  the first bit o f the check bits, excluding bits inserted for transparency.

As a typical im plem entation , at the transm itting  signalling link term inal, the initial rem ainder o f the 
division is preset to all Is and is then m odified by division by the generator polynom ial (as described above) on 
all the fields o f the signal un it; the Is com plem ent o f the resulting rem ainder is transm itted  as the 16 check bits.

At the receiving signalling link term inal, the correspondence between the check bits and  the rem aining part 
o f the signal unit is checked; if a com plete correspondence is not found the signal unit is discarded.

As a typical im plem entation at the receiving signalling link term inal, the initial rem ainder is preset to all
Is, and  the serial incom ing protected bits including the check bits (after the bits inserted for transparency  are 
rem oved) when divided by the generator polynom ial will result in a rem ainder o f  0001110100001111 (x15 through 
x°, respectively) in the absence o f transm ission errors.

5 Basic error correction method

5.1 General

The basic error correction m ethod is a noncom pelled m ethod in which correction is perform ed by 
retransm ission. In norm al operation  the m ethod ensures correct transfer o f m essage signal units over the signalling 
link, in sequence and  with no double delivery. As a consequence, no resequencing or elim inating o f the received 
in form ation  is required w ithin the user parts.

Positive acknowledgements are used to indicate correct transfer o f m essage signal units. Negative acknowled
gem ents  are used as explicit requests for retransm ission o f signal units received in a corrup t form.

To minim ize the num ber o f retransm issions and  the resulting message signal un it delay, a request for 
retransm ission is m ade only when a message signal unit (not another signal unit) has been lost because of, for 
exam ple, transm ission errors or disturbances.

The value 272 may apply  in nationa l signalling netw orks (see § 2.3.8) and  it allow s a single message signal un it to 
accom m odate  inform ation  blocks o f  up to  256 octets in length accom panied  by a label and  possible add itional 
housekeeping inform ation  which m ay, for exam ple, be used by level 4 to  link such in form ation  blocks together. It rem ains 
fo r fu rther study to determ ine if  a un ique value for the num ber o f octets to be received before entering  the “octet coun ting” 
m ode is acceptable from  an operational po in t o f view. /
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The m ethod requires that transm itted  but not yet positively acknow ledged message signal units rem ain 
available for retransm ission. To m aintain  the correct message signal unit sequence when a retransm ission is m ade, 
the message signal unit, the retransm ission of which has been requested, and  any subsequently transm itted  
message signal units are retransm itted in the order in which they were originally transm itted .

As part o f the erro r correction m ethod each signal unit carries a forw ard  sequence num ber, a forw ard  
indicator bit, a backw ard sequence num ber and a backward indicator bit. The erro r correction procedure operates 
independently  in the two transm ission directions. The forw ard sequence num ber and  forw ard ind icator bit in one 
direction together with the backw ard sequence num ber and backw ard ind icato r bit in the o ther direction are 
associated with the message signal unit flow in the first direction. They function  independently  o f the message 
signal unit flow in the other direction and its associated forw ard sequence num ber, forw ard ind icator bit, 
backw ard sequence num ber and backw ard ind icator bit.

The transm ission o f new message signal units is tem porarily  stopped during  retransm issions or when no 
forw ard sequence num ber values are available to be assigned to new m essage signal units (due to a high 
m om entary load or corruption  o f positive acknow ledgem ents) (see § 5.2.2).

U nder norm al conditions, when no message signal units are to be transm itted  or retransm itted , fill-in 
signal units are sent continuously. In som e particu lar cases link status signal units, continuous fill-in signal units 
or flags may be sent as described in §§ 7, 8 and  10.

5.2 Acknowledgements (positive acknowledgement and  negative acknowledgement)

5.2.1 Sequence numbering

For the purposes o f acknow ledgem ent and  signal unit sequence contro l, each signal unit carries two 
sequence num bers. The signal unit sequence control is perform ed by m eans o f the forw ard sequence num ber. The 
acknow ledgem ent function is perform ed by m eans o f the backw ard sequence num ber.

The value o f the forw ard sequence num ber o f a message signal un it is ob ta ined  by increm enting 
(m odulo 128, see § 2.3.5) the last assigned value by 1.

This forw ard sequence num ber value uniquely identifies the message signal unit until its delivery is 
accepted w ithout errors and in correct sequence, by the receiving term inal. The forw ard sequence num ber o f a 
signal unit other than a message signal unit assumes the value o f the forw ard sequence num ber o f the last 
transm itted  message signal unit.

5.2.2 Signal unit sequence control

Inform ation regarding the service in form ation  octet, signalling inform ation  field, forw ard sequence num ber 
and  the length o f each message signal unit is retained at the transm itting  signalling link term inal until an
acknow ledgem ent is received (see § 5.2.3). In the m eantim e the same forw ard sequence num ber cannot be used for
ano ther message signal unit (see § 5.2.3).

A forw ard sequence num ber value can be assigned to a new m essage signal unit when a positive 
acknow ledgem ent concerning that value increm ented by at least 1 (m odulo  128) is received (see § 5.2.3).

This m eans tha t not m ore than  127 signal units may be available for retransm ission.

The action to be taken at the receiving signalling link term inal upon  receipt o f a correctly checking signal 
unit is determ ined by com parison o f the received forw ard sequence num ber w ith the forw ard sequence num ber o f  
the last previously accepted signal unit and  on com parison o f the received forw ard  ind icato r bit w ith the latest 
sent backw ard ind icator bit. In addition , as the appropria te  action differs for a m essage signal un it and  ano ther 
signal unit, the length ind icator o f the received signal unit m ust be exam ined.

a) If the signal unit is a fill-in signal unit then:

i) if the forw ard sequence num ber value equals the forw ard sequence num ber value o f the last 
accepted message signal unit, the signal unit is processed w ithin the m essage transfer part;
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ii) if  the forw ard sequence num ber value is d ifferent from  the forw ard sequence num ber value of
the last accepted message signal unit, the signal unit is processed within the message transfer 
part. If the received forw ard ind icator bit is in the same state as the last sent backw ard indicator 
bit, a negative acknow ledgem ent is sent.

b) If  the signal unit is a link status signal un it then it is processed w ithin the message transfer part.

c) If the signal unit is a message signal unit then:

i) if  the forw ard sequence num ber value is the same as that o f the last accepted signal unit, the 
signal unit is discarded, regardless o f the state o f the ind icator bits;

ii) if  the forw ard sequence num ber value is one m ore (m odulo 128 see § 2.3.5) than tha t o f the last 
accepted signal un it and  if the received forw ard ind icator bit is in the same state as the last sent 
backw ard ind icator bit, the signal unit is accepted and delivered to level 3.

Explicit positive acknow ledgem ents to the accepted signal units are sent as specified in § 5.2.3.

If  the forw ard sequence num ber is one m ore than  that o f the last accepted signal unit and  if the 
received forw ard indicator bit is not in the sam e state as the last sent backw ard ind icator bit, 
then the signal unit is discarded;

iii) if  the forw ard sequence num ber value is different from  those values m entioned in (i) and (ii) 
above, the signal unit is discarded. If  the received forw ard indicator bit is in the sam e state as

* the last sent backw ard ind icator bit, a negative acknow ledgem ent is sent.

M onitoring o f the backw ard sequence num ber value and  backw ard ind icator bit value is
perform ed even for those signal units that are discarded by the signal unit sequence control as
described in § 5.3.

5.2.3 Positive acknowledgement

The receiving signalling link term inal acknowledges the acceptance o f one or m ore message signal units by 
assigning the forw ard sequence num ber value o f the latest accepted message signal unit to the backw ard sequence 
num ber o f the next signal unit sent in the opposite direction. The backw ard sequence num bers o f subsequent 
signal units retain this value until a further m essage signal un it is acknow ledged, which will cause a change o f the 
backw ard sequence num ber sent.

The acknow ledgem ent to an accepted message signal un it also represents an acknow ledgem ent to  all, if 
any, previously accepted, though not yet acknow ledged, message signal units.

5.2.4 Negative acknowledgement

I f  a negative acknow ledgem ent is to be sent (see § 5.2.2), then the backw ard indicator bit value o f  the
signal units transm itted  is inverted. The new backw ard ind icator bit value is m aintained in subsequently sent
signal units until a new negative acknow ledgem ent is to  be sent. The backw ard sequence num bers assum e the
value o f the forw ard sequence num ber o f the last accepted m essage signal unit.

5.3 Retransmission

5.3.1 Response to a positive acknowledgement

The transm itting  signalling link term inal exam ines the backw ard sequence num ber value o f the received 
m essage signal units and  fill-in signal units tha t have satisfied the polynom ial erro r check. The previously sent 
m essage signal unit, which has a forw ard sequence num ber value identical to  the received backw ard sequence 
num ber value will no  longer be available for transm ission.

W hen an  acknow ledgem ent o f a m essage signal un it having a given forw ard sequence num ber value is 
received, all o ther m essage signal units which preceded tha t message signal un it are considered to be acknow 
ledged even though the corresponding backw ard sequence num bers have no t been received.
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In the case that the sam e acknow ledgem ent is consecutively received a num ber o f tim es no further action 
is taken.

In the case that a signal unit is received having a backw ard sequence num ber value which is no t the sam e 
as the previous one o r one o f the forw ard sequence num ber values o f the signal units available for retransm ission, 
the signal un it is discarded. The follow ing signal unit is discarded.

If any two backw ard sequence num ber values in three consecutively received signal units are not the sam e 
as the previous one or any o f the forw ard sequence num ber values o f the signal units in the retransm ission buffer 
at the tim e that they are received, then level 3 is inform ed that the link is faulty.

In the case o f excessive delay in the reception o f acknow ledgem ents a link failure ind ication  is given to
level 3.

5.3.2 Response to a negative acknowledgement

W hen the received backw ard ind icator bit is not in the sam e state as the last sent fo rw ard ind icato r bit, all 
the message signal units available for retransm ission are transm itted  in correct sequence starting  with the signal 
un it which has a forw ard sequence num ber value o f one m ore (m odulo  128, see § 2.3.5) than  the backw ard 
sequence num ber associated with the received backw ard ind icator bit.

New message signal units can only be sent when the last message signal unit available for retransm ission 
has been transm itted.

At the start o f a retransm ission the forw ard ind icator bit is inverted, it thus becom es equal to the backw ard 
ind icator bit value o f the received signal units. The new forw ard ind icator bit value is m ain ta ined  in subsequently  
transm itted  signal units until a new retransm ission is started. Thus, under norm al conditions the forw ard ind icato r 
bit included in the transm itted  signal units is equal to the backw ard ind icato r bit value o f the received signal units. 
I f  a retransm itted message signal unit is lost, then this is detected by a check on the forw ard sequence num ber and
forw ard indicator bit (see § 5.2.2) and a new retransm ission request is m ade.

In the case that a signal unit is received having a forw ard ind icato r bit value ind icating  the start o f a 
retransm ission when no negative acknow ledgem ent has been sent, then that signal unit is discarded.

If any two forw ard ind icator bit values in three consecutively received signal units indicate the start o f a 
retransm ission when no negative acknow ledgem ent has been sent at the tim e th a t they are received, then level 3 is 
inform ed that the link is faulty.

Note — Repetition o f  message signal units

The signal un it sequence control m akes it possible to repeat a m essage signal unit which has not yet been 
acknow ledged w ithout affecting the basic erro r correction procedure. Thus a form  o f forw ard erro r correction  by 
m eans of repetition o f m essage signal units is possible as a national op tion  (e.g., to  reduce the effective signalling
link speed in special national applications, and  in long loop delay app lica tions to lower the retransm ission  rate
and  thus reduce the average message delay). In the case o f repetition , each signal un it should  be defined by its 
own opening and closing flags (i.e. there should be at least two flags between signal units) to  ensure th a t the 
repeated signal unit is not lost by the corrup tion  o f only a single flag.

6 Error correction by preventive cyclic retransmission

6.1 General

The preventive cyclic retransm ission m ethod is essentially a noncom pelled  forw ard erro r correction  
m ethod, whereby positive acknow ledgem ents are needed to suppo rt the forw ard  erro r correction.

Each message signal unit m ust be retained at the transm itting  signalling link term inal un til a positive 
acknow ledgem ent arrives from  the receiving signalling link term inal.

Error correction is effected by preventive cyclic retransm ission o f the m essage signal un its already  sent, 
though not yet acknow ledged. Preventive cyclic retransm ission takes place w henever there are no  new m essage 
signal units or link status signal units available to be sent.

Fascicle VI.6 -  Rec. Q.703 33



To com plem ent preventive cyclic retransm ission, the message signal units available for retransm ission are 
retransm itted  with priority  when a lim it o f the num ber o f message signal units o r a lim it o f the num ber of 
message signal unit octets available for retransm ission has been reached.

U nder norm al conditions, when no message signal units are to be transm itted  or cyclically retransm itted, 
fill-in signal units are sent. In some particu lar cases link status signal units, continuous fill-in signal units or flags 
m ay be sent as described in §§ 7, 8 and 10.

6.2 Acknowledgements

6.2.1 Sequence numbering

For the purposes o f acknow ledgem ent and signal unit sequence contro l, each signal unit carries 2 sequence 
num bers. The signal unit sequence control is perform ed by m eans o f the forw ard sequence num ber. The 
acknow ledgem ent function is perform ed by m eans o f the backw ard sequence num ber.

The value o f  the forw ard sequence num ber o f a message signal unit is obtained by increm enting 
(m odulo  128, see § 2.3.5) the last assigned value by 1. This forw ard sequence num ber value uniquely identifies the 
m essage signal unit until its delivery is accepted w ithout errors and in correct sequence, by the receiving signalling 
link term inal. The forw ard sequence num ber o f  a signal unit o ther than  a.m essage signal unit assumes the value o f 
the forw ard sequence num ber o f the last transm itted  message signal unit.

6.2.2 Signal unit sequence control

Inform ation regarding the service in form ation  octet, signalling in form ation  field, forw ard sequence num ber 
and  the length o f each message signal unit is retained at the transm itting  signalling link term inal until the related 
acknow ledgem ent is received (see § 6.2.3). In the m eantim e the same forw ard sequence num ber value canno t be 
used for ano ther message signal un it (see § 6.2.3).

A forw ard sequence num ber value can be assigned to  a new message signal unit to be sent when an 
acknow ledgem ent concerning tha t value increm ented by at least 1 (m odulo 128) is received (see § 6.2.3).

The action to be taken at the receiving signalling link term inal upon  receipt o f a correctly checking signal 
un it is determ ined by com parison o f the received forw ard sequence num ber with the forw ard sequence num ber of 
the last previously accepted signal unit.

In addition , as the app rop ria te  action differs for a message signal unit and ano ther signal unit, the length 
ind icato r o f  the received signal un it m ust be exam ined. The forw ard ind icator bit and  the backw ard ind icator bit 
are not used and are set to 1.

a) If  the signal unit is not a message signal unit, then the signal un it is processed within the message
transfer part.

b) If  the signal un it is a message signal un it then:

i) if  the forw ard sequence num ber value is the sam e as tha t o f the last accepted signal unit, the 
signal un it is discarded;

ii) if  the forw ard sequence num ber value is one m ore (m odulo 128, see § 2.3.5) than tha t o f the last 
accepted signal unit, the signal un it is accepted and delivered to level 3. Explicit positive 
acknow ledgem ents for the accepted signal units are sent as specified in § 6.2.3;

iii) if  the forw ard sequence num ber value is different from  the values m entioned in i) and ii) above, 
the signal un it is discarded. M onitoring o f the backw ard sequence num ber value is perfqrm ed 
even for those signal units tha t are d iscarded by the signal un it sequence control, as described in 
§ 6.3.1.

6.2.3 Positive acknowledgement

The receiving signalling link term inal acknow ledges the acceptance o f one or m ore message signal units by 
assigning the forw ard sequence num ber value o f  the latest accepted message signal un it to the backw ard sequence 
num ber o f  the next signal un it sent. The backw ard sequence num bers o f subsequent signal units retain this value
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until a fu rther message signal unit is acknow ledged, which will cause a change o f the backw ard sequence num ber 
sent. The acknow ledgem ent to an accepted message signal unit also represents an acknow ledgem ent to all, if  any, 
previously accepted though not yet acknow ledged signal units.

6.3 Preventive cyclic retransmission

6.3.1 Response to a positive acknowledgement

All message signal units sent for the first tim e are retained until they have been positively acknow ledged.

The transm itting  signalling link term inal exam ines the backw ard sequence num ber value o f the received 
m essage signal units and  fill-in signal units tha t have satisfied the polynom ial erro r check. The previously sent 
m essage signal unit, the forw ard sequence num ber value o f which is the sam e as the backw ard sequence num ber 
value, will no longer be available for retransm ission.

W hen an acknow ledgem ent for a message signal unit having a given forw ard sequence num ber value is 
received, all o ther message signal units, if any, having forw ard sequence num ber values preceding tha t value 
(m odulo 128) are considered to  be acknow ledged, even though the corresponding  backw ard sequence num ber has 
not been received.

In the case that the sam e acknow ledgem ent is consecutively received a num ber o f  tim es no further action 
is taken.

In the case tha t a signal unit is received having a backw ard sequence num ber value which is not the sam e 
as the previous one or one o f the forw ard sequence num ber values o f the signal units in the retransm ission buffer, 
the signal un it is discarded. The backw ard sequence num ber o f the follow ing signal unit is not used as an 
acknow ledgem ent to signal units in the retransm ission buffer.

If any two backw ard sequence num ber values in three consecutively received signal units are not the same 
as the previous one or any o f the forw ard sequence num ber values o f the signal units in the retransm ission buffer 
at the tim e tha t they are received, then level 3 is inform ed that the link is faulty.

6.3.2 Preventive cyclic retransmission procedure

i) If  no new signal units are available to be sent, the message signal units available for retransm ission
are retransm itted  cyclically.

ii) If new signal units are available, the retransm ission cycle, if any, m ust be in te rrup ted  and the signal 
units be sent with priority.

iii) U nder norm al conditions, when no message signal units are to be transm itted  or cyclically re tran s
m itted, fill-in signal units are sent continuously. In som e particu lar cases link status signal units,
con tinuous fill-in signal units or flags may be sent as described in §§ 7, 8 and 10.

6.4 Forced retransmission

To m aintain  the efficiency o f error correction in those cases where au tom atic erro r correction  by 
preventive cyclic retransm ission alone is m ade im possible (by, for exam ple, high signalling load) the preventive 
cyclic retransm ission procedures must be com plem ented by the forced retransm ission procedure.

6.4.1 Forced retransmission procedure

Both the num ber o f message signal units available for retransm ission (A j) and  the num ber o f  m essage 
signal unit octets available for retransm ission ( A2) are m onitored continuously.

If  one o f them  reaches its set lim it, no new message signal units o r fill-in signal un its are sent an d  all the 
message signal units available for retransm ission are retransm itted once w ith priority , in  the o rder in w hich they 
were originally transm itted. If  all message signal units available fo r retransm ission have been sent once and  
neither A, nor A2 is at its lim it value, the norm al preventive cyclic retransm ission procedure can  be resum ed. If  
not, all the message signal units available are sent again with priority.
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6.4.2 Limitation o f  the values N ] and N2

N , is lim ited by the m axim um  num bering capacity o f the forw ard sequence num ber range which dictates
that not m ore than 127 message signal units can be available for retransm ission.

In the absence o f errors N2 is lim ited by the signalling link loop delay TL. It m ust be ensured that not
m ore than TL / T eh +  1 message signal unit octets are available for retransm ission,

where

7/ is the signalling link loop delay, i.e. the tim e between the sending o f a message signal unit and  the 
reception o f the acknow ledgem ent for this message signal unit in undisturbed opera tion ; and

Teh is the em ission tim e o f one octet.

7 Initial alignment procedure

7.1 General

The procedure is applicable to activation and to restoration o f the link. The procedure provides a 
“ norm al" proving period for “norm al" initial alignm ent and an “em ergency" proving period for “em ergency” 
initial alignm ent. The decision to apply either the “norm al” or the “em ergency” procedures is m ade unilaterally  at 
level 3 (see R ecom m endation Q.704). Only the signalling link to be aligned is involved in the initial alignm ent 
p rocedure (i.e. no transfer o f alignm ent in form ation over other signalling links is required).

7.2 Initial alignment status indications ,

The initial alignm ent procedure em ploys four different alignm ent status indications;

— status indication “O ": out o f alignm ent;

— status indication “ N ” : “no rm al” alignm ent status;

— status indication “ E” : “em ergency” alignm ent status;

— status indication “O S” : out o f service.

These indications are carried in the status field o f the link status signal units (see § 2.2).

S tatus indication “O ” is transm itted when initial alignm ent has been started and none o f the status
ind ications “O ”, “ N ” or “ E” are received from the link. Status indication “ N ” is transm itted  when, after having
started  in itia l. alignm ent, status indication “O ”, “ N ” or “ E ” is received and  the term inal is in the “ no rm al” 
alignm ent status. Status indication “ E” is transm itted when, after having started  initial alignm ent, status indication 
“ O ” , “ N ” or “ E” is received and  the term inal is in the “em ergency” alignm ent status, i.e. it m ust em ploy the short 
“em ergency” proving period.

S tatus indications “ N ” and  “ E ” indicate the status o f the transm itting  signalling link term inal; this is not 
changed by reception o f status indications indicating a different status at the rem ote signalling link term inal. 
H ence, if  a signalling link term inal with a “no rm al” alignm ent status receives a status indication “ E” it continues 
to  send status indication “ N ” bu t initiates the short “em ergency” proving period.

S tatus indication “OS” inform s the rem ote signalling link term inal th a t for reasons other than  processor
outage (e.g. link  failure) the signalling link term inal can neither receive n o r transm it m essage signal units.

7.3 In itia l alignment procedure

The alignm ent p rocedure passes th rough a num ber o f states during the initial alignm ent:

— State 00, the procedure is suspended.

— State 01, “no t aligned” ; the signalling link is no t aligned and the term inal is sending status indication
“O ” . T im e-out T2 is started  on entry to  S tate 01 and  stopped w hen State 01 is left 4).

— State 02, “aligned” ; the signalling link is aligned and  the term inal is sending status indication  “ N ” or
“ E ”, status indications “ N ”, “ E ” or “O S” are no t received. T im e-out T3 is started on entry to State 02 
and  stopped when State 02 is left.

It m ust be ensured that the values o f this tim e-out are different at each end o f  a signalling link (see R ecom m enda
tion  Q.704, § 10).
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— State 03, “proving” ; the signalling link term inal is sending status indication  “ N ” or “ E” , status 
indication “O ” or “OS” are not received, the backw ard ind icator bit and  the backw ard  sequence 
num ber transm itted  are set to the received forw ard indicator bit and  forw ard sequence num ber, 
proving has been started.

The procedure itself is described in the overview diagram , Figure 4/Q .703, and  in state transition  d iagram , 
Figure 9/Q .703.

7.4 Proving periods

The values o f the proving periods are:

P„ =  216 octets 

Pe =  2 '2 octets

for both  64 k b it/s  and lower bit rates. These values correspond to tim es o f 8.2 s and  0.5 s respectively a t 64 k b it/s , 
and  110 s and 7 s at 4.8 kb it/s.

8 Processor outage

The procedure for dealing with local a n d /o r  rem ote processor outage is described in Figure 10/Q.703.

A processor outage situation occurs when, due to factors at a functional level higher than level 2, use o f
the link is precluded.

In this context, processor outage refers to  a situation when signalling messages canno t be transferred  to 
functional levels 3 a n d /o r  4. This m ay be because of, for exam ple, a central processor failure. It may also be due 
to a m anually  initiated blocking o f an individual signalling link (see R ecom m endation Q.704, § 3.2.6). A processor 
outage condition may thus no t necessarily affect all signalling links in a signalling point, nor does it exclude the 
possibility that level 3 is able to control the operation  o f the signalling link.

W hen level 2 identifies a local processor outage condition, either by receiving an explicit ind ication  from  
level 3, (i.e. local signalling link blocking, see R ecom m endation Q.704, § 3.2.6), or by recognizing a failure o f 
level 3, it transm its link status signal units indicating  processor outage. Provided that the level 2 function  at the 
far end o f the signalling link is in its norm al operating  stage (i.e. transm itting  m essage signal units o r fill-in signal 
units), upon  receiving link status signal units indicating processor outage it notifies level 3 and  begins to 
continuously transm it fill-in signal units.

W hen the local processor outage condition  ceases, norm al transm ission o f m essage signal units and  fill-in 
signal units is resum ed (provided that no local processor outage condition  has arisen also at the rem ote end); as 
soon as the level 2 function at the rem ote end correctly receives a message signal unit o r fill-in signal unit, it
notifies level 3 and returns to  norm al operation.

F orm at and code o f link status signal units indicating processor outage (status ind ication  “ PO ”) ap p ear
in § 10.

9 Signalling link error monitoring

9.1 General

Two link error rate m onitor functions are prov ided; one w hich is em ployed whilst a signalling link is in 
service and  which provides one o f the criteria for taking the link ou t o f  service, and  one w hich is em ployed whilst 
a link is in the proving state o f the initial alignm ent procedure (see § 7.3). These are called the signal unit error 
rate m onitor and  the alignm ent error rate m onitor respectively.

9.2 Signal unit error rate monitor

9.2.1 The characteristics o f the signal un it erro r rate m onitor are described by the curve o f an  orthogonal 
hyperbola which gives the tim e to  cause a link failure ind ication  to  level 3 (expressed in term s o f messages) as a 
function  o f the signal un it error rate. The two param eters which determ ine the curve are: the num ber o f 
consecutive signal units received in  erro r tha t will cause an erro r rate  high ind ication  to  level 3, T  (signal units), 
and  the lowest signal un it error rate  which will ultim ately cause an erro r rate  high ind ication  to  level 3, 
1 /D  (signal un it erro rs/signa l unit) (see F igure 5/Q .703).
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FIGURE 4/Q.703 

Overview diagram of initial alignment control

CCITT-40331

38 Fascicle VI.6 — Rec. Q.703



Time to inform level 3
CCITT-35170

FIGURE 5/Q.703 

Orthogonal hyperbola of the signal unit error rate monitor

9.2.2 The signal unit erro r rate m onitor m ay be im plem ented in the form  o f  an u p /d o w n  coun ter decrem ented 
at a fixed rate (for every D  received signal units o r signal unit errors ind icated  by the acceptance procedure), but 
no t below zero, and  increm ented every tim e a signal unit error is detected by the signal unit acceptance procedure 
(see § 4), but not above the threshold [T  (signal units)]. An excessive erro r rate will be indicated  w henever the 
threshold  T is  reached.

9.2.3 In the “octet counting” m ode (see § 4.1) the counter is increm ented for every N  octets received until a 
correctly checking signal unit is detected (causing the “octet counting” m ode to  be left).

9.2.4 W hen the link is b rought into service the m onitor count should start from  zero.

9.2.5 The values o f  the three param eters are:

T =  64 signal units
D =  256 signal un its /signal unit erro r For 64 k b it/s
N =  16 octets

T =  32 signal units
D =  256 signal un its /signal un it error For lower bit rates
N =  16 octets

In the case o f loss o f alignm ent these figures will give tim es o f approxim ately  128 ms and 854 ms to 
initiate changeover for 64 k b it/s  and  4.8 k b it/s  respectively.

9.3 Alignm ent error rate monitor

9.3.1 The alignm ent erro r rate m onitor is a linear counter which is opera ted  during  norm al and  em ergency 
proving periods.

9.3.2 The counter is started from  zero w henever the proving state (State 03 o f  F igure 9/Q .703) o f  the alignm ent 
procedure is entered and  is then increm ented for every signal un it erro r detected. It is also increm ented fo r every 
N  octets received while in the octet counting m ode, as described in § 9.2.3.

9.3.3 W hen the counter reaches a threshold  Th tha t particu lar proving period  is aborted ; on receipt o f  a correct 
signal unit o r the expiry o f  the aborted  proving period the proving state is reentered. If  proving is aborted  M  
tim es, the link is returned to the out-of-service state. A threshold is defined for each o f  the two types o f proving 
period  (norm al and  em ergency, see § 7). These are Tin and  Tie and  apply  to  the norm al proving period  and  the 
em ergency proving period respectively.
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Proving is successfully com pleted when a proving period expires w ithout an excessive error rate being 
detected and w ithout the receipt o f status ind ication  “O ” o r “O S” .

9.3.4 The values o f the four param eters for both  64 k b it/s  and lower bit rates are:

T  = 41 in
T  = 1* ie  *

M  = 5

N  = 1 6

10 Level 2 codes and priorities

10.1 Link status signal unit

10.1.1 The link status signal unit is identified by a length ind icato r value equal to 1 or 2. If the length ind icator 
has a value o f 1 then the status field consists o f one octet; if  the length ind icator has a value o f 2 then the status 
field consists of two octets.

10.1.2 The form at o f the one octet status field is shown in F igure 6/Q .703.

C B A

Spare
Status

indications

First bit
5 3 transmitted

CC ITT-35621

FIGURE 6/Q.703 

Status field format

10.1.3 The use o f the link status indications is described in § 7; they are coded as follows: 

C B A

0 0 0 -  Status indication “O ”

0 0 1 -  Status indication “N ”

0 1 0 — Status indication “E ”

0 1 1 — Status indication “OS’

1 0 0 — Status indication “ PO

10.2 Transmission priorities within level 2

10.2.1 Five d ifferent items can be transm itted:

i) new message signal units;

ii) message signal units which have no t yet been acknow ledged;

iii) link status signal units;

iv) fill-in signal units;

v) flags.

In certain  failure conditions it m ay only be possible to  send flags or no th ing  at all.
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10.2.2 For the basic erro r contro l m ethod the priorities are:

Highest 1. Link status signal units.

2. M essage signal units which have not yet been acknow ledged and  for which a negative 
acknow ledgem ent has been received.

3. New message signal units.

4. Fill-in signal units.

Lowest 5. Flags.

10.2.3 For the preventive cyclic retransm ission m ethod the priorities are:

Highest 1. Link status signal units.

2. Message signal units which have not yet been acknow ledged and  which are stored in a 
retransm ission buffer and  exceed one o f the param eters iV, and  N2.

3. New message signal units.

4. Message signal units which have not yet been acknow ledged.

5. Fill-in signal units.

Lowest 6. Flags.

Note — In the basic erro r control m ethod, where the repetition o f m essage signal units is em ployed as a 
national op tion , the repeated m essage signal unit will have a priority  im m ediately below that o f  link status signal 
units.

11 State transition diagrams

11.1 § 11 contains the descrip tion  o f the signalling link contro l functions, described in this R ecom m endation , in
the form  o f  state transition  diagram s according to the C C IT T  Specification and  D escription Language (SDL). The 
follow ing list sum m arizes these d iagram s:

— Level 2 — F unctional block diagram : Figure 7/Q .703.

— Link state contro l: Figure 8/Q .703.

— Initial alignm ent contro l: Figure 9/Q .703.

— Processor outage contro l: F igure 10/Q.703.

— D elim itation , alignm ent and  erro r detection (receiving): F igure 11/Q.703.

— D elim itation , alignm ent and  erro r detection (transm itting): F igure 12/Q .703.

— Basic transm ission contro l: F igure 13/Q.703.

— Basic reception contro l: Figure 14/Q.703.

— Preventive cyclic retransm ission transm ission contro l: Figure 15/Q.703.

— Preventive cyclic retransm ission reception contro l: Figure 16/Q.703.

— A lignm ent erro r rate m onitor: F igure 17/Q.703.

— Signal un it error rate m onitor: F igure 18/Q.703.

The detailed functional breakdow n show n in the follow ing diagram s is in tended  to illustrate a reference 
m odel and  to  assist in te rp re tation  o f the text in the earlier sections. The state transition  d iagram s are in tended  to 
show precisely the behaviour o f the signalling system under norm al and  abnorm al conditions as viewed from  a
rem ote location. It m ust be em phasized tha t the functional partition ing  show n in the follow ing d iagram s is used
only to facilitate understanding  o f the system behaviour and  is not in tended  to  specify the functional p artition ing  
to  be adopted  in a practical im plem entation  o f  the signalling system.

In the follow ing figures the term  signal unit refers to units which do no t contain  all e rro r control
inform ation.

11.2 Abbreviations and  timers used in Figure 7/Q .703

A ER M  A lignm ent erro r rate m onitor
BIB Backw ard ind icator bit

BIBR BIB received
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BIBT BIB to be transm itted

BIBX BIB expected

BSN Backward sequence num ber

BSNR BSN received

BSNT BSN to be transm itted

D A ED R  D elim ination, alignm ent and  error detection (receiving)

FIB Forw ard ind icator bit

FISU Fill-in signal unit

FSN Forw ard sequence num ber

FSN C Forw ard sequence num ber o f last message signal unit accepted
by rem ote level 2

FSN T FSN o f the last MSU transm itted

FSNX FSN expected

LSC Link state control

MSU M essage signal unit

NACK. Negative acknow ledgem ent

RC Reception control

RTB Retransm ission buffer

SIE Status indication “ E” (“em ergency alignm ent”)

SIN  Status indication “ N ” (“ norm al alignm ent”)

SIO  Status indication  “O ” (“out o f alignm ent”)

SIOS Status indication  “out o f service”

SIPO  Status indication “processor ou tage”

SU Signal unit

SU ER M  Signal unit error rate m onitor

TB Transm ission buffer

T, A ERM  threshold

Tie Emergency A ERM  threshold

Tin N orm al A ERM  threshold

Timers used in Figures 8 /Q .703 to 18/Q .703  

T1 Tim er “alignm ent ready”

T2 Tim er “not aligned”

T3 Tim er “aligned”

T4 Proving period tim er =  216 or 212 octets

Fascicle VI.6 — Rec. Q.703



Level 1

R ecom m endation Q .702

Figure 11 /Q .703
Figure 12/Q .703

Delim itation, alignment

< ------- 1 SU in error 1—
a e r m l j

D elim itation, alignment
and error detection and-error detection
(transmitting) (receiving)

Figure 18/Q .703

Correct SU 
SU in error

Correct 
SU

NACK to be sent 
FSNX value 
BSNR and BIBR 
FSNX and BIBX

R eception control

Figure 13/Q .703  
Figure 15/Q .703

O Z uj
WWW 
■O X! TJ C C C

E 1"
“  w•H* QQ 03«/> "n 
CC co

Figure 9 /Q .703 3 L 1

co
Z u j O O
CO CO CO CO

Set T; to  T;

R eject 
MSU/FISU 
A ccep t  
MSU/FISU 
Start 
S top

Figure 14/Q .703  
Figure 16/Q .703

D . 
co 
2  >

to o  3
O Z  LU O CL CO 
CO CO CO CO CO u.

(D<u '4_

le

- Stop *■

Initial alignment control AERM
Abort
proving

.0) Q)

DC CC

SU 
in error 

DAEDR
Figure 17 /Q .703

Figure 8 /Q .703

R em ote processor
recovered
Rem ote processor
outage
Stop
Local processor 
recovered 
Local processor 
outage

N o processor 
outage

Figure 10/Q. 703

R ecom m endation Q .704

Level 3
CCITT-20991

N ote -  Abbreviated message names have been used in this diagram (i.e. origin — destination codes are omitted).

FIGURE 7/Q.703 

Level 2 -  functional block diagram
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Link state control

Fascicle VI.6 — Rec. Q.703



01
Out of service

\E m ergen cy  

/  L3 -> L2 2Emergency 
ceases 

L3 -► L2

Mark
emergency

Cancel
emergency

Local pro- 
X  cessor 
/  outage  

/  L3 -> L2

N. Level 3 
X  failure 

/M G M T -> L 2
I

Mark local
processor
outage

T
/ o i
l Out o f service

FSN o f the last MSU accepted by the remote 
terminal
BSN to be transmitted  
Initial alignment control 
Level 2 
Level 3
Link state control
Unspecified im plem entation dependent 
management function  
Reception control 
Transmission control

CCITT-40491

FIGURE 8/Q.703 (Sheet 2 of 7) 

Link state control
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FIGURE 8/Q.703 (Sheet 3 of 7) 

Link state control
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Delimitation, alignment and error detection (receiving)
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Delimitation, alignment and error detection (transmitting)
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Fascicle VI.6 -  Rec. Q.703 61



f In  \
I In service I

I I ' .........  I "'I "" ......
X  Send SIOS, 

X SIPO 
/ l s c ^ t x c

X  Send SIO, 
X SIN, SIE 

/ l A C ^ - T X C

^tran sm ission  
X  request 

y ' /DAEDT->TXC

\  Send FISU 

/ LSC ->TXC

Send MSU 

/ LSC ->TXC

©

N

N 2

( 2)  2(1)

TS
RTB
FSNF
FSNL
FSNX
C
FSNT
BSNT
Z

Transmission buffer 
Retransmission buffer 
FSN o f the oldest MSU in RTB 
FSN o f the last MSU entered into RTB 
FSN expected  
Counter o f  MSU in TB 
FSN to  be transmitted 
BSN to  be transmitted
Pointer to sequence number of next MSU to  be 
retransmitted in transmission cycle  
Maximum number o f  tim e slots which are 
available for retransmission (fixed by the 
numbering capacity o f the FSN)
Maximum number o f MSU octets which are 
available for retransmission (fixed by the com m on  
channel loop delay time)

4---------------

Yes
Mark RTB

full

CCITT-40080

Mark forced  
retransmission

FIGURE 15/Q .703 (Sheet 2 o f  3)

Preventive cyclic retransmission -  transmission control

62 Fascicle VI.6 -  Rec. Q.703



Fascicle 
VI.6 

— 
R

ec. 
Q

.703

FSNR FSN received

FIGURE 15/Q.703 (Sheet 3 of 3)
osu> Preventive cyclic retransmission -  transmission control



SIE

LSSl
type

SIO SIOS SIPO
1 1 1 1

SIN \
R C ^ L S C /

SIE \  
RC->LSC/

SIO \
R C -> L S C? SIO S \  

R C - ^ L S C /
1 1 1 1

SIN X  
R C -H  A C ? SIE \  

RC ->| AC y SIO X  
R C -H  AC/ SIO S \  

R C ^-IA C y

1 ( 1 ) 0 —

SIPO 
RC-*LSC>

FSNX : =  
FSNR + 1

/0 1  \
I In service I

BIBR BIB received CCITT-40101
BSNR BSN received
FIBR FIB received
FIBX FIB expected
FSNF FSN of the oldest MSU in RTB
FSNR FSN received
FSNT FSN o f the last MSU transmitted
FSNV FSN of the next MSU to  be transm itted
FSNX FSN expected
RTB Retransmission buffer
UNB Counter o f unreasonable BSN

FIGURE 16/Q.703 (Sheet 1 of 2)

Preventive cyclic retransmission reception control

Fascicle VI.6 -  Rec. Q.703



BSN
FISU
LSU
MSU
RC
TXC

01
In service

1(1) G>
Reject 

>  M SU/FISU  
/  LSC -> RC

' T -------
Cancel

M SU/FISU
accepted

01
In service

Accept 
>  M SU/FISU  

/  LSC -> RC

Mark
MSU/FISU

accepted

FSNX value 
R C -*T X C

+
01
In service

1 ( 1 ) d >

Backward sequence number 
Fill-in signal unit 
Link state 
Message signal unit 
Reception control 
Transmission control

02
Abnormal

BSN

Reject 
, MSU/FISU  

LSC RC

Cancel
MSU/FISU

accepted

02
Abnormal

BSN )

Accept 
M SU/FISU  
LSC ->• RC

Mark
MSU/FISU

accepted

FSNX value 
RC -*TX C

CCITT-39991

FIGURE 16/Q.703 (Sheet 2 of 2) 

Preventive cyclic retransmission reception control

Fascicle VI.6 — Rec. Q.703 65



l Set Tj to  Tjp 

XSC-s-AERM

Set T; to T:

00
Idle

Set Tj to  Tje 

IAC-+AERM

Set T; to T:

00
Idle

. Stop  

'lA C ^ A E R M

AERM Alignm ent error rate m onitor  
C AAERM count
DAEDR D elim itation, alignment and 

error detection (receiving) 
IAC Initial alignment control
LSC Link state control
Tj AERM threshold
Tje Emergency AERM threshold
Tjn Normal AERM threshold

\  SU in error 

TIAEDR^AERM

CCITT-41000

F IG U R E  17 /Q .7 0 3  

Alignment error rate monitor

Fascicle VI.6 — Rec. Q.703



. Stop  

LSC -» SUERM

Idle

■ i '

N . Start 

/ L S C - *  SUERM

00

c =  0
N = 0

/  01
i In se rvice ^

SU in 
y  error

, / D A E D R  SU ER M

I ....

C : = C + 1

Correcty  su
/ D A E D R -> SU ER M

No (

C SUERM count

DAEDR Delim itation, alignment and error 
detection (receiving)

LSC Link state control

N Correct SU count

SUERM Signal unit error rate m onitor

T SUERM threshold

II 
II 

o 
z 2  -  1 

0

1

( 01 ^[ In service ,

CCITT-41010

FIGURE 18/Q.703 

Signal unit error rate m onitor

Fascicle VI.6 — Rec. Q.703 67



Recommendation Q.704

SIGNALLING NETWORK FUNCTIONS AND MESSAGES

C O N T E N T S
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8 C ontrolled  rerouting.

9 Signalling traffic flow control

10 Signalling link m anagem ent

11 Signalling route m anagem ent
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14 State transition  diagram s

A nnex A — Signalling link m anagem ent and signalling traffic m anagem ent by the sw itchover m ethod

1 Introduction

1.1 General characteristics o f  the signalling network functions

1.1.1 This R ecom m endation describes the functions and procedures for and relating to the transfer o f messages 
between the signalling points, which are the nodes o f the signalling network. Such functions and procedures are 
perform ed by the M essage Transfer Part at level 3, and  therefore they assume that the signalling points are 
connected by signalling links, incorporating  the functions described in R ecom m endations Q.702 and Q.703. The 
signalling network functions m ust ensure a reliable transfer o f the signalling messages, according to the 
requirem ents specified in R ecom m endation Q.706 even in the case o f the failure o f signalling links and  signalling 
transfer points; therefore they include the appropria te  functions and  procedures necessary both to inform  the 
rem ote parts o f the signalling netw ork o f the consequences o f a fault, and to appropriately  reconfigure the routing 
o f messages through the signalling network.

1.1.2 A ccording to these principles, the signalling netw ork functions can be divided into two basic categories, 
nam ely:

— signalling message handling, and

— signalling network management.

The signalling message handling functions are briefly sum m arized in § 1.2, the signalling network 
m anagem ent functions in § 1.3. The functional interrelations between these functions are indicated in 
Figure 1/Q .704.

1.2 Signalling message handling

1.2.1 The purpose o f the signalling message handling functions is to ensure that the signalling messages 
orig inated  by a particu lar User Part at a signalling po in t (originating point) are delivered to the same User Part at 
the destination  po in t indicated  by the sending User Part.

D epending on the particu lar circum stances, this delivery may be m ade through a signalling link directly 
in terconnecting  the originating  and destination  points, or via one or m ore in term ediate signalling transfer points.
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1.2.2 The signalling message handling functions are based on the label con tained  in the messages which 
explicitly identifies the destination  and originating points.

The label part used for signalling message handling by the M essage T ransfer Part is called the routing 
label; its characteristics are described in § 2.

1.2.3 As illustrated in Figure 1/Q .704, the signalling message handling functions are divided into:

— the message routing function, used at each signalling poin t to determ ine the outgoing signalling link 
on which a message has to be sent tow ards its destination poin t;

— the message discrimination function, used at a signalling po in t to  determ ine w hether a received
message is destined to  the point itself or has to be transferred  to  the message routing  function
(i.e. when the concerned point acts as a signalling transfer point);

— the message distribution function, used at each signalling po in t to deliver the received messages
(destined to the point itself) to the appropria te  User Part.

The characteristics o f the message routing, discrim ination and d istribu tion  functions are described in § 2.

Level 4  Level 3  Level 2

______________In d ic a t io n s  a n d  c o n t r o l s

FIGURE 1/Q.704 
Signalling network functions
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1.3 Signalling network m anagem ent

1.3.1 The purpose o f the signalling netw ork m anagem ent functions is to  provide reconfiguration o f the
signalling network in the case o f failures. Such a reconfiguration is effected by use o f appropriate  procedures to 
change the routing o f signalling traffic in order to bypass the faulty links or signalling points; this requires 
com m unication  between signalling points (and, in particular, the signalling transfer points) concerning the
occurrence of the failures. M oreover, in some circum stances it is necessary to activate and  align new signalling 
links, in order to restore the required signalling traffic capacity between two signalling points. W hen the faulty
link o r signalling point is restored the opposite actions and procedures take place, in order to reestablish the
norm al configuration  o f the signalling network.

1.3.2 As illustrated in Figure 1/Q .704, the signalling netw ork m anagem ent functions are divided into:

— signalling traffic management,

— signalling link management, and

— signalling route management.

These functions are used w henever an event (such as the failure or restoration o f a signalling link) occurs 
in the signalling netw ork; the list o f the possible events and the general criteria used in relation to each signalling 
netw ork m anagem ent function are specified in § 3.

1.3.3 §§ 4 to 9 specify the procedures pertain ing to signalling traffic m anagem ent. In particular, the rules to be 
follow ed for the m odification of signalling routing appear in § 4. The diversion o f traffic according to these rules 
is m ade, depending on the particular circum stances, by m eans o f one o f the follow ing procedures: changeover, 
changeback, forced  rerouting and controlled rerouting. They are specified in §§ 5 to 8 respectively. M oreover, in the 
case o f  congestion at signalling points, the signalling traffic m anagem ent may need to slow dow n signalling traffic 
on  certain  routes by using the signalling traffic flow  control procedure specified in § 9.

1.3.4 The different procedures pertain ing to signalling link m anagem ent are: restoration, activation and inactiva
tion o f  a signalling link, link set activation and  autom atic allocation o f signalling term inals and  signalling data 
links. These procedures are specified in § 10. An alternative to  these procedures which may be used w ithin 
national netw orks is described in Annex A.

1.3.5 The different procedures pertain ing to signalling route m anagem ent are: the transfer-prohibited, transfer- 
allowed  and  signalling-route-set-test procedures specified in § 11.

1.3.6 The form at characteristics, com m on to all message signal units which are relevant to the M essage T ransfer 
Part, level 3, are specified in § 12.

1.3.7 Labelling, form atting  and  coding o f  the signalling netw ork m anagem ent messages are specified in § 13.

1.3.8 The descrip tion  o f signalling netw ork functions in the form  o f state transition  d iagram s according to  the 
C C IT T  Specification and  D escription Language (SDL) is given in § 14.

2 Signalling message handling

2.1 General

2.1.1 Signalling message handling comprises message routing, discrimination and distribution functions which 
are performed at each signalling point in the signalling network.

Message routing is a function concerning the messages to be sent, while message distribution is a function 
concerning the received messages. The functional relations between message routing and distribution appear in 
Figure 2/Q.704.
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To/ from  level 4  
(up level)

FIGURE 2/Q.704 
Message routing, discrimination and distribution

2.1.2 W hen a message comes from level 4 (or is originated at level 3, in the case o f M essage T ransfer Part level 
3 messages), the choice o f the particu lar signalling link on which it has to  be sent is m ade by the m essage rou ting  
function. W hen two or m ore links are used at the same tim e to  carry traffic having a given destination , this traffic 
is d istributed am ong them by the load sharing function , which is a part o f the m essage routing  function.

2.1.3 W hen a message comes from  level 2, the discrim ination  function  is activated, in order to determ ine 
w hether it is destined to this signalling po in t (acting as a destination  point), o r is destined to ano ther signalling 
poin t in which case it has to be transm itted  on an outgoing link according to the routing  function  (signalling 
poin t acting as a signalling transfer point).

2.1.4 In the case that the message is destined to the receiving signalling point, the message d istribu tion  function  
is activated in order to deliver it to the appropriate  User Part (or to the local Message T ransfer Part level 3 
functions).

2.1.5 M essage routing, discrim ination and distribution  are based on the p art o f the label called the rou ting  label, 
on the service ind icator and, in national networks, also on the national indicator. They can also be influenced by 
different factors, such as a request (autom atic or m anual) obtained from  a m anagem ent system.

2.1.6 The position and coding o f the service ind icator and  o f the national ind icato r are described in § 12.2. The 
characteristics o f the label o f the messages pertain ing to the various U ser Parts are described in the specification 
o f  each separate User Part and  in § 13 for the signalling netw ork m anagem ent messages. The label used for 
signalling netw ork m anagem ent messages is also used for testing and  m ain tenance messages (see R ecom m enda
tion  Q.707). M oreover the general characteristics o f the routing  label are described in § 2.2.

A description o f the detailed characteristics o f the message rou ting  function , including load sharing, 
appears in § 2.3; principles concerning the num ber o f load shared links appear in R ecom m endation Q.705.

A description o f the detailed characteristics o f the m essage d iscrim ination  and  d istribu tion  functions 
appears in § 2.4.

2.2 Routing label

2.2.1 The label con tained  in a signal message, and  used by the relevant User Part to identify  the particu lar task 
to  which the message refers (e.g. a telephone circuit), is also used by the M essage T ransfer Part to  route the 
m essage tow ards its destination  point.

The part o f the message label tha t is used for routing is called the routing label and  it con tains all the 
in form ation  necessary to deliver the message to its destination  point.

N orm ally the routing  label is com m on to all the services and  applications in a given signalling netw ork 
(national or in ternational) (however, if  this is not the case, the particu lar routing  label o f  a m essage is determ ined 
by m eans o f the service indicator).

The standard  routing  label is specified in the following. This label should  be used in the in te rnationa l 
signalling netw ork and  is applicable also in national applications.

Note — There m ay be applications using a m odified label having the sam e o rder and  function , bu t 
possibly different sizes, o f  subfields as the standard  routing  label.
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2.2.2 The standard  routing  label has a length o f 32 bits and  is placed at the beginning o f the Signalling 
Inform ation  Field. Its structure appears in Figure 3/Q .704.

SLS OPC DPC

Length n x  8 4 14 14
(bit) ( n £ 0 )

First bit 
transmitted

Routing label 

Label
--►I CCITT-35750

DPC Destination point code 
OPC Originating point code 
SLS Signalling link selection

FIGURE 3/Q.704 
Routing label structure

2.2.3 The destination point code (DPC) indicates the destination po in t o f the message. The originating point code 
(OPC) indicates the originating poin t o f the message. The coding o f these codes is pure binary. W ithin each field 
the least significant bit occupies the first position and is transm itted  first.

A unique num bering scheme for the coding o f the fields will be used for the signalling points o f the
in ternational network, irrespective o f the User Parts connected to each signalling point.

2.2.4 The signalling link selection (SLS) field is used, where appropria te , in perform ing load sharing, see § 2.3.
This field exists in all types o f messages and always in the same position. The only exception to this rule is some
M essage T ransfer Part level 3 messages (e.g. the changeover order), for which the message routing function in the
signalling po in t o f origin o f the message is not dependent on the field: in this particu lar case the field does no t
exist as such, but it is replaced by other in form ation  (e.g. in the case o f the changeover order, the identity o f the 
faulty link).

In the case o f circuit related messages, the field contains the least significant bits o f the circuit
identification  code (or bearer identification code, in the case o f the D ata User Part), and  these bits are not 
repeated elsewhere.

In the case o f Message Transfer Part level 3 messages, the signalling link selection field exactly
corresponds to  the signalling link code (SLC) which indicates the signalling link between the destination po in t and 
orig inating  po in t to which the message refers.

2.2.5 From  the rule stated in § 2.2.4 above it follows that the signalling link selection o f messages generated by 
any User Parts will be used in the load sharing m echanism . As a consequence, in the case o f User Parts which are 
not specified (e.g. transfer o f charging inform ation) but for which there is the requirem ent to  m aintain  the order o f 
transm ission o f the messages, the field should be coded with the sam e value for all messages belonging to the 
sam e transaction , sent in a given direction.

2.2.6 The above principles should also apply to m odified label structures that m ay be used nationally.

2.3 M essage routing function

2.3.1 The m essage routing function  is based on in form ation  contained in the routing label, nam ely on the 
destination  po in t code and  on the signalling link selection field; m oreover, in some circum stances the service 
ind icato r may also need to  be used for routing purposes.
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Note — A possible case for the use o f the service ind icator is tha t which would arise from  the use o f 
messages supporting  the signalling route m anagem ent function (i.e. transfer-prohib ited , transfer-allow ed and 
signalling-route-set-m essages) referring to a destination m ore restrictive than  a single signalling po in t (e.g. an 
individual User Part) (see § 11). A nother case may be in relation to signalling-route-test procedures which m ay be 
defined for testing and m aintenance purposes (see Recom m endation Q.707).

The num ber o f such cases should be kept to a m inim um  in order to apply  the same routing criteria to  as 
m any User Parts as possible.

Each signalling po in t will have routing inform ation that allows it to determ ine the signalling link over 
which a message has to be sent on the basis o f the destination poin t code and  signalling link selection field and , 
in some cases, o f the national ind icator (see § 2.4.3). Typically the destination po in t code is associated with m ore 
than one signalling link that may be used to carry the message; the selection o f the particu lar signalling link is 
made by m eans o f the signalling link selection field, thus effecting load sharing.

2.3.2 Two basic cases o f load sharing are defined, nam ely:

a) load sharing between links belonging to the same link set,

b) load sharing between links no t belonging to the same link set.

The capability  to operate in load sharing according to both these cases is m andato ry  for any signalling 
point in the in ternational network.

In case a) the traffic flow carried by a link set is shared (on the basis o f  the signalling link selection field) 
between different signalling links belonging to the link set. An exam ple o f such a case is given by a link set 
directly in terconnecting the originating and  destination  points in the associated m ode o f opera tion , such as 
represented in Figure 4/Q .704.

SLS = XXXO

SLS = XXX1
CCITT-35760

FIGURE 4/Q.704 
Example of load sharing within a link set

In case b) traffic relating to  a given destination is shared (on the basis o f the signalling link selection field) 
between different signalling links not belonging to the same link set, such as represented in Figure 5/Q .704. The 
load sharing rule used for a particu lar signalling relation may or m ay not apply  to  all the signalling relations 
which use one o f  the signalling links involved (in the exam ple, traffic destined to  B is shared between signalling 
links D E  and D F  with a given signalling link selection field assignm ent, while tha t destined to  C is sent only on 
link D F, due to  the failure o f link EC).

As a result o f the message routing function, in norm al conditions all the messages having the sam e rou ting  
label (e.g. call set-up messages related to a given circuit) are routed via the sam e signalling links and  signalling 
transfer points.

Principles relating to the num ber o f  load shared links appear in R ecom m endation Q.705.

FIGURE 5/Q.704 
Example of load sharing between link sets
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2.3.3 The routing inform ation m entioned in § 2.3.1 should be appropriately updated  when som e event happens 
in the signalling netw ork, which is relevant to the concerned signalling point (e.g. failure o f a signalling link or 
unavailability  o f a signalling route). The updating  o f the routing inform ation is m ade according to  the particu lar 
event (see § 3) and to the signalling routing m odification rules specified in § 4.

2.4 Message discrimination and distribution functions

2.4.1 The routing criteria and load sharing m ethod described in § 2.3 imply tha t a signalling point, sending 
m essages pertain ing to a given signalling transaction on a given link, should be able to receive and process 
m essages pertain ing to that transaction , e.g. in response to the sent ones, com ing from  any (but only one) link.

The destination point code field o f the received messages is exam ined by the discrim ination  function in 
o rder to determ ine if they are destined to the receiving signalling po in t or, in the case o f a signalling poin t having 
the signalling transfer po in t capability, they are not; in the latter case they are directed to the routing function, as 
described in the previous sections, in order to be sent on the appropriate  outgoing link tow ards the message 
destination  point.

W hen a signalling transfer po in t detects that a received message cannot be delivered to  its destination  
po int, it sends in response a transfer-prohibited  message as specified in § 11.2.

2.4.2 If  the destination po in t code o f the message identifies the receiving signalling point, the service ind icator is 
exam ined by the message distribution function and  the message is delivered to the corresponding User Part (or to 
the M essage T ransfer Part level 3).

2.4.3 In the case o f a signalling point handling both in ternational and national signalling traffic (e.g. an 
in ternational gateway exchange) the national ind icator is also exam ined in order to determ ine the relevant 
num bering scheme (international or national) and possibly the label structure. M oreover, w ithin a national 
netw ork the national ind icator may be exam ined to discrim inate between different label structures or between 
d ifferent signalling point num bering if dependent on the network levels (see § 12.2).

3 Signalling network management

3.1 General

3.1.1 The signalling network m anagem ent functions provide the actions and procedures required to m aintain  
signalling service and to restore norm al signalling conditions in the event o f d isrup tion  in the signalling netw ork, 
either in signalling links or at signalling points. For exam ple, in the case o f a link failure the traffic conveyed over 
the faulty link should be diverted to  one or m ore alternative links: The link failure may also result in unavailable 
signalling routes and this, in turn , may cause diversion o f traffic at o ther signalling points in the signalling 
netw ork (i.e. signalling points to  which no faulty links are connected).

3.1.2 The occurrence o f or recovery from  failures generally results in a change o f the status o f the affected 
signalling link(s) and route(s). A signalling link may be considered by level 3, either as “available” or 
“unavailab le” to carry signalling traffic; in particu lar, an available signalling link  becomes unavailable if it is 
recognized as “failed”, “deactivated” or “blocked” X) and it becom es once again available if it is recognized as 
“restored” , “activated” or “unblocked” respectively. A signalling route m ay be considered by level 3 as “available” 
or “unavailab le” too. The detailed criteria for the determ ination  o f the changes in the status o f signalling links and  
routes are described in §§ 3.2 and 3.4 respectively.

b The “blocked” condition  arises when the unavailability  o f  a signalling link does no t d ep en d  on  a failure in the link itself, 
but on o ther causes, such as a “processor outage” condition  in a signalling point.
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3.1.3 W henever a change in the status o f a signalling link or route occurs, the three d ifferent signalling netw ork 
m anagem ent functions (i.e. signalling traffic m anagem ent, link m anagem ent and  rou te m anagem ent) are activated, 
when appropria te , as follows:

a) The signalling traffic m anagem ent function  is used to divert signalling traffic from  a link or route to
one o r m ore d ifferent links or routes, or to tem porarily  slow dow n signalling traffic in the case o f
congestion at a signalling po in t; it com prises the follow ing procedures:

— changeover (see § 5),
— changeback (see § 6),
— forced rerouting  (see § 7),
— controlled  rerouting  (see § 8),
— signalling traffic flow contro l (see § 9).

b) The signalling link m anagem ent function  is used to restore failed signalling links, to  activate idle (not
yet aligned) links and  to deactivate aligned signalling links; it com prises the follow ing procedures
(see § 10):

— signalling link activation , restoration  and deactivation,
— link set activation,
— autom atic allocation  o f signalling term inals and signalling da ta  links.

c) The signalling route m anagem ent function  is used to d istribu te in fo rm ation  abou t the signalling
netw ork status, in order to  block or unblock signalling routes; it com prises the follow ing procedures:

— transfer-prohib ited  procedure (see § 11.2),
— transfer-allow ed procedure (see § 11.3),
— signalling-route-set-test procedure (see § 11.4).

3.1.4 An overview o f the use o f the procedures relating to the d ifferent m anagem ent functions on occurrence o f 
the link and route status changes is given in §§ 3.3 and  3.5 respectively.

3.2 Sta tus o f  signalling links

3.2.1 A signalling link is always considered by level 3 in one o f  two possible m ajor states: available and
unavailable. D epending on the cause o f unavailability , the unavailable state can be subdivided into three possible
cases as follows (see also Figure 6/Q .704):

— unavailable, failed or inactive,

— unavailable, blocked,

— unavailable, failed or inactive and blocked.

The concerned link can be used to  carry signalling traffic only if  it is available. Six possible events can 
change the status o f a link: signalling link failure, restoration , deactivation , ac tivation , b locking and  unblocking ; 
they are described in §§ 3.2.2 to 3.2.7.

3.2.2 Signalling link fa ilure

A signalling link (in service or blocked, see § 3.2.6) is recognized by level 3 as failed w hen:

a) A link failure indication  is obtained from  level 2. The ind ication  m ay be caused by:

— into lerably  high signal un it error rate (see R ecom m endation Q.703, § 9);

— excessive length o f  the realignm ent period (see R ecom m endation  Q.703, §§ 4.1 and  7);

— excessive delay o f acknow ledgem ents (see R ecom m endation Q.703, §§ 5.3 and  6.3);

— failure o f signalling term inal equipm ent;

— two out o f  three unreasonable backw ard sequence num bers o r fo rw ard  ind icato r bits (see 
R ecom m endation Q.703, §§ 5.3 and  6.3);

— reception o f consecutive link status signal units ind icating  ou t o f alignm ent, ou t o f service, 
norm al or em ergency term inal status (see R ecom m endation Q.703, § 1.7).

The first two conditions are detected by the signal unit error rate m onitor  (see R ecom m endation  Q.703, 
§8 ).

b) A request (autom atic o r m anual) is ob ta ined  from  a m anagem ent or m ain tenance system.

M oreover a signalling link which is available (not blocked) is recognized by level 3 as failed  w hen a 
changeover o rder is received.
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3.2.3 Signalling link restoration

A signalling link previously failed is restored when both ends o f the signalling link have successfully 
com pleted an initial alignm ent procedure (see R ecom m endation Q.703, § 7).

3.2.4 Signalling link deactivation

A signalling link (in service, failed or blocked) is recognized by level 3 as deactivated (i.e. rem oved from  
operation) when:

a) a request is obtained from  the signalling link m anagem ent function (see § 10);

b) a request (autom atic or m anual) is obtained from  an external m anagem ent or m aintenance system.

3.2.5 Signalling link activation

A signalling link previously inactive is recognized by level 3 as activated when both ends o f the signalling 
link have successfully com pleted an initial alignm ent procedure (see R ecom m endation 703, § 7).

3.2.6 Signalling link blocking

A signalling link (which is not failed or inactive) is recognized as blocked when:

a) an indication is obtained from  the signalling term inal that a processor outage condition  exists at the 
rem ote term inal (i.e. link status signal units with processor outage indication are received, see 
R ecom m endation Q.703, § 8);

b) a request (autom atic or m anual) is ob tained from  a m anagem ent system.

Note  — A link becomes unavailable when it is failed or deactivated a n d /o r  blocked (see Figure 6/Q .704).
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Signalling traffic management overview diagrams
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FIG U R E 6/Q.704 (sheet 2 o f 2) 

Signalling traffic management overview diagrams

3.2.7 Signalling link unblocking

A signalling link previously blocked is unblocked when:

a) an indication  is obtained from  the signalling term inal th a t the processor outage condition  has ceased 
at the rem ote term inal. (Applies in the case w hen the processor outage condition  was in itiated  by the 
rem ote term inal.);

b) a request from  a m anagem ent system is obtained. (A pplies in the case when the b locking was in itiated  
by the m anagem ent system.)

Note — A link becomes available when it is restored or activated  a n d /o r  unblocked (see F igure 6/Q .704).

3.3 Procedures used in connection with link status changes

In § 3.3 the procedures relating to each signalling m anagem ent function , which are applied  in connection  
with link status changes, are listed. (See also Figures 6/Q .704, 7 /Q .704 and  8/Q .704.) Typical exam ples o f  the 
applica tion  o f the procedures to the particu lar netw ork cases ap p ear in R ecom m endation  Q.705.

Fascicle VI.6 — Rec. Q.704 77



(  u *  \
V in ac t iv e  I

I Act iv a te
Link

( Link \
ac ti v a ti o n  J

Initial
a l i g n m e n t
c o m p l e t e d

Inform  s ig n a l l i n g  
tr a f fi c
m a n a g e m e n t

Link in 
s e rv ice

„Link
ac ti v e >

( Link \
ac t i v e  J

<D

\  Link d e - Link \  L i n k u n -y  a c ti v a ti o n y  b lock ing y  b lock ing

In fo rm  sig na l l i ng  
tra ffi c
m a n a g e m e n t

Link
re s t o ra t i o n

Init ial  a l i g n m e n t  
c o m p l e t e d

Inform  s ig na l l i ng  
tr a f fi c
m a n a g e m e n t

CCITT-35811

FIGURE 7/Q.704 
Signalling link management overview diagram
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FIG U R E 8/Q.704 

Signalling route management overview diagram

3.3.1 Signalling link fa iled

3.3.1.1 Signalling traffic m anagem ent: the changeover procedure (see § 5) is applied , if required, to divert 
signalling traffic from  the unavailable link to one or m ore alternative links with the objective o f avoiding m essage 
loss, repetition or m is-sequencing; it includes determ ination  o f  the alternative link or links where the affected 
traffic can be transferred  and  procedures to retrieve messages sent over the failed link bu t no t received by the far 
end.

3.3.1.2 Signalling link m anagem ent: the procedures described in § 10 are used to  restore a signalling link and  to 
m ake it available for signalling. M oreover, depending on the link set status the procedures can also be used to 
activate another signalling link in the sam e link set to which the unavailab le link belongs and  to  m ake it available 
for signalling.

3.3.1.3 Signalling route m anagem ent: in the case when the failure o f  a signalling link causes a signalling route set 
to  becom e unavailable, the signalling transfer po in t which can no longer route the concerned signalling traffic 
applies the transfer-prohibited  procedures described in § 11.

3.3.2 Signalling link restored

3.3.2.1 Signalling traffic m anagem ent: the changeback procedure (see § 6) is applied , if  required , to  d ivert 
signalling traffic from  one or m ore links to a link which has becom e available; it includes determ ination  o f the 
traffic to  be diverted and  procedures for m aintain ing the correct m essage sequence.

3.3.2.2 Signalling link m anagem ent: the signalling link deactivation  procedure (see § 10) is used if  du ring  the 
signalling link failure ano ther signalling link o f the sam e link set was activated; it is used to  assure th a t the link 
set status is returned to the sam e state as before the failure. This requires tha t the active link  activated during  the 
link failure is deactivated and considered no longer available for signalling.
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3.3.2.3 Signalling route m anagem ent: in the case when the restoration  o f a signalling link causes a signalling route 
set to become available, the signalling transfer po in t which can once again route the concerned signalling traffic 
applies the transfer-allow ed procedures described in § 11.

3.3.3 Signalling link deactivated

3.3.3.1 Signalling traffic m anagem ent: as specified in § 3.3.1.1.

Note — The signalling traffic has norm ally already been rem oved when signalling link deactivation is 
initiated.

3.3.3.2 Signalling link m anagem ent: if  the num ber o f active signalling links in the link set to which the 
deactivated signalling link belongs has becom e less than  the norm al num ber o f active signalling links in that link 
set, the procedures described in § 10 may be used to activate another signalling link in the link set.

3'.3.3.3 Signalling route m anagem ent: as specified in § 3.3.1.3.

3.3.4 Signalling link activated

3.3.4.1 Signalling traffic m anagem ent: as specified in § 3.3.2.1.

3.3.4.2 Signalling link m anagem ent: if the num ber o f active signalling links in the link set to which the activated
signalling link belongs has becom e greater than the norm al num ber o f active signalling links in that link set, the
procedures described in § 10 may be used to deactivate ano ther signalling link in the link set.

3.3.4.3 Signalling route m anagem ent: as specified in § 3.3.2.3.

3.3.5 Signalling link blocked

3.3.5.1 Signalling traffic m anagem ent: will be the same as in § 3.3.1.1.

3.3.5.2 Signalling route m anagem ent: if the blocking o f the link causes a signalling route set to becom e 
unavailable, the signalling transfer po in t which can no longer route the concerned signalling traffic applies the 
transfer-prohib ited  procedures described in § 11.

Note — In  the case when the blocking is in itiated  by a m anagem ent system, an indication should be given 
to the signalling term inal in order to  stop transm ission o f M essage Signal U nits and  start contiguous transm ission 
o f link status signal units indicating processor outage (see R ecom m endation Q.703, § 8).

3.3.6 Signalling link unblocked

3.3.6.1 S ignalling traffic m anagem ent: the actions will be the same as in § 3.3.2.1.

3.3.6.2 Signalling route m anagem ent: if  the link unblocked causes a signalling route set to  becom e available, the
signalling transfer po in t which can once again route the signalling traffic in that route set applies the
transfer-allow ed procedures described in § 11.

Note — In the case when the blocking and  thus the unblocking was initiated by a m anagem ent system, an 
ind ication  should be given to the signalling term inal in o rder to stop any transm ission o f link status signal units 
indicating  processor outage.

3.4 Sta tus o f  signalling routes

A signalling rou te can be either available o r unavailable, for signalling traffic having the concerned 
destination  (see also Figure 6/Q .704).

3.4.1 Signalling route unavailability

A  signalling rou te becom es unavailable when a transfer-prohib ited  message, indicating tha t signalling 
traffic tow ards a particu lar destination  cannot be transferred  via the signalling transfer po in t sending the
concerned message, is received (see § 11).
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A signalling route becomes available when a transfer-allow ed message, indicating  tha t signalling traffic 
tow ards a particu lar destination  can be transferred  via the signalling transfer po in t sending the concerned 
message, is received (see § 11).

3.5 Procedures used in connection with route status changes

In § 3.5 the procedures relating to each signalling m anagem ent function which in general are applied  in 
connection  with route status changes are listed. (See also Figures 6/Q .704 and  8/Q .704.) Typical exam ples o f the 
application  of the procedures to  particu lar network cases appear in R ecom m endation Q.705.

3.4.2 Signalling route availability

3.5.1 Signalling route unavailable

3.5.1.1 Signalling traffic m anagem ent: the forced rerouting  procedure (see § 7) is app lied ; it is used to transfer 
signalling traffic to the concerned destination from  the link set, belonging to the unavailab le route, to an 
alternative link set which term inates in another signalling transfer point. It includes actions to determ ine the 
alternative route.

3.5.1.2 Signalling route m anagem ent: because o f the unavailability  o f the signalling route the netw ork is 
reconfigured; in the case tha t a signalling transfer po in t can no longer route the concerned signalling traffic, it 
applies the procedures described in § 11.

3.5.2 Signalling route available

3.5.2.1 Signalling traffic m anagem ent: the controlled rerouting procedure (see § 8) is app lied ; it is used to transfer 
signalling traffic to the concerned destination  from  a signalling link or link set belonging to an available route, to 
ano ther link set which term inates in another signalling transfer point. It includes the determ ination  o f which 
traffic should be diverted and  procedures for m ain ta in ing  the correct message sequence.

3.5.2.2 Signalling route m anagem ent: because o f the restored availability  o f the signalling route the netw ork is 
reconfigured; in the case that a signalling transfer po in t can once again route the concerned signalling traffic, it 
applies the procedures described in § 11.

4 Signalling traffic management

4.1 General

4.1.1 The signalling traffic m anagem ent function is used, as indicated  in § 3, to  divert signalling traffic from
signalling links or routes, o r to tem porarily  reduce it in quantity  in the case o f congestion.

4.1.2 The diversion o f traffic in the cases o f unavailability  or availability  o f  signalling links and  routes is 
typically m ade by m eans o f the following basic procedures, included in the signalling traffic  m anagem ent 
function:

— signalling link unavailability  (failure, deactivation or blocking): the changeover p rocedure (see § 5) is 
used to divert signalling traffic to one or m ore alternative links (if any);

— signalling link availability (restoration, activation or unblocking): the changeback procedure (see § 6) 
is used to divert signalling traffic to the link m ade available;

— signalling route unavailability : the forced rerouting procedure (see § 7) is used to  divert signalling 
traffic to an alternative route (if any);

— signalling route availability: the contro lled  rerouting  procedure (see § 8) is used to  d ivert signalling 
traffic to the route m ade available.

Each procedure includes d ifferent elements o f procedure, the application  o f one o r m ore o f w hich depends 
on the particu lar circum stances, as indicated in the relevant sections. M oreover, these procedures include a 
m odification o f the signalling routing, which is m ade in a system atic way, as described in §§ 4.2 to  4.6.
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4.1.3 The signalling traffic flow control procedures are used in the case o f signalling traffic congestion in a 
signalling point, in order to request a tem porary  in terruption  o f the signalling traffic sent to it by one or m ore 
ad jacent signalling points. These procedures are specified in § 9.

4.2 Normal routing situation

4.2.1 Signalling traffic to be sent to a particu lar signalling po in t in the netw ork, is norm ally routed to one or, in 
the case of load sharing between link sets, two links sets. W ithin a link set, a fu rther routing may be perform ed in 
order to  load share the traffic over the available signalling links (see § 2).

To cater for the situations when signalling links or routes becom e unavailable, alternative routing data  are 
defined.

For each destination  which may be reached from  a signalling point, one o r m ore alternative link sets are 
allocated. The possible link sets appear in a certain  priority  order. The link set having the highest priority  is used 
w henever it is available. It is defined as the norm al link set for traffic to the concerned destination. In case o f 
load sharing between link sets, a norm al link set exists for each portion  o f the divided signalling traffic.

For each signalling link, the rem aining signalling links in the link set are alternative links. The signalling 
links o f  a link set are arranged in a certain priority  order. U nder norm al conditions the signalling link (or links) 
having the highest priority  is used to carry the signalling traffic.

These signalling links are defined as norm al signalling links, and  each portion  o f load shared traffic has its 
own norm al signalling link. Signalling links o ther than  norm al may be active standby or inactive signalling links, 
see § 10.

4.2.2 M essage routing  (norm al as well as alternative) is in principle independently  defined at each signalling 
point. Thus, signalling traffic between two signalling points may be routed  over different signalling links or paths 
in the two directions.

4.3 Signalling link unavailability

4.3.1 W hen a signalling link becom es unavailable (see § 3.2) signalling traffic carried by the link is transferred
to one or m ore alternative links by m eans o f a changeover procedure. The alternative link or links are determ ined
in accordance with the follow ing criteria.

4.3.2 In  the case when there is one or m ore alternative signalling links available in the link set to which the
unavailab le link belongs, the signalling traffic is transferred  w ithin the link set to:

a) an  active and  unblocked signalling link, currently  no t carrying any traffic. I f  no such signalling link 
exists, the signalling traffic is transferred  to

b) one or possibly m ore than  one signalling link currently carrying traffic. In the case o f transfer to  one 
signalling link, the alternative signalling link is tha t having the highest priority  o f the signalling links 
in service.

4.3.3 In the case when there is no  alternative signalling link w ithin the link set to which the unavailable 
signalling link belongs, the signalling traffic is transferred  to  one or m ore alternative link sets in accordance with 
the alternative routing  defined for each destination. For a particu lar destination , the alternative link set is the link 
set in service having the highest priority.

W ithin a new link set, signalling traffic is distributed  over the signalling links in accordance with the 
rou ting  currently  applicable for tha t link  set; i.e. the transferred  traffic is routed  in  the sam e way as the traffic 
already  using the link set.

4.4 Signalling link availability

4.4.1 W hen a  previously unavailable signalling link  becom es available again (see § 3.2), signalling traffic m ay be 
transferred  to the available signalling link by m eans o f  the changeback procedure. The traffic to  be transferred  is 
determ ined  in accordance w ith the follow ing criteria.
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4.4.2 In the case when the link set, to which the available signalling link belongs, already carries signalling 
traffic on o ther signalling links in the link set, the traffic to be transferred  is the traffic for which the available 
signalling link is the norm al one.

The traffic is transferred  from  one o r m ore signalling links, depending on  the criteria applied  when the 
signalling link becam e unavailable (see § 4.3.2).

4.4.3 In the case when the link set, to  which the available signalling link belongs, does no t carry any signalling 
traffic (i.e. a link set has becom e available), the traffic to be transferred is the traffic  for which the available link 
set has higher priority  than the link set currently  used. However, in the case o f  load sharing between link sets, 
traffic is not transferred  from  a norm al link set.

The traffic is transferred  from  one o r m ore link sets and from  one or m ore signalling links w ithin each
link set.

4.5 Signalling route unavailability

W hen a signalling route becom es unavailable (see § 3.4) signalling traffic carried  by the unavailable route 
is transferred  to an alternative route by m eans o f forced rerouting procedure. The alternative route (i.e. the 
alternative link set) is determ ined in accordance with the alternative routing defined for the concerned destination  
(see § 4.3.3).

4.6 Signalling route availability

W hen a previously unavailable signalling route becomes available again (see § 3.4) signalling traffic m ay 
be transferred  to  the available route by m eans o f a controlled rerouting procedure. This is applicable in the case 
when the available route (link set) has higher priority  than the route (link set) currently  used for traffic to the 
concerned destination  (see § 4.4.3).

The transferred  traffic is distributed  over the links o f the new link set in accordance with the rou ting  
currently  applicable for that link set.

5 Changeover

5.1 General

5.1.1 The objective o f the changeover procedure is to ensure tha t signalling traffic carried  by the unavailab le 
signalling link is diverted to the alternative signalling link(s) as quickly as possible while avoiding message loss, 
duplication  or mis-sequencing. For this purpose, in the norm al case the changeover procedure includes buffer 
updating  and retrieval, which are perform ed before reopening the alternative signalling link(s) to the diverted  
traffic. Buffer updating  consists o f identifying all those messages in the retransm ission buffer o f the unavailab le 
signalling link which have not been received by the far end. This is done by m eans o f a hand-shake procedure , 
based on changeover messages, perform ed between the two ends o f the unavailab le signalling link. Retrieval 
consists o f transferring  the concerned messages to the transm ission buffer(s) o f the alternative link(s).

5.1.2 Changeover includes the procedures to be used in the case o f unavailability  (due to failure o r blocking) o f 
a signalling link, in order to divert the traffic pertain ing to th a t signalling link to one or m ore alternative 
signalling links.

These signalling links can be carrying their own signalling traffic an d  this is no t in terrup ted  by the 
changeover procedure.

The different netw ork configurations to  which the changeover p rocedure m ay be applied  are described 
in § 5.2.

The criteria for in itiation  o f changeover, as well as the basic actions to  be perform ed, are described in
§ 5.3.

Procedures necessary to cater for equipm ent failure or o ther abnorm al conditions are also provided.

5.2 Network configurations fo r  changeover

5.2.1 Signalling traffic diverted from  an unavailable signalling link  is routed  by the concerned signalling p o in t
according to the rules specified in § 4. In sum m ary, two alternative situations m ay arise (either fo r the w hole
diverted traffic or for traffic relating to  each particu lar destination):

i) traffic is diverted to one or m ore signalling links o f the sam e link set, o r

ii) traffic is diverted to  one or m ore different link sets.
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5.2.2 As a result o f these arrangem ents, and o f the m essage routing  function  described in § 2, three different 
relationships between the new signalling link and the unavailable one can be identified, for each particu lar traffic 
flow. These three basic cases may be sum m arized as follows:

a) the new signalling link is parallel to the unavailable one (see Figure 9/Q .704);

b) the new signalling link belongs to a signalling route other than that to which the unavailable
signalling link belongs, but this signalling route still passes through the signalling point at the far end 
o f the unavailable signalling link (see Figure 10/Q.704);

c) the new signalling link belongs to a signalling route other than that to which the unavailable
signalling link belongs, and  this signalling route does no t pass through the signalling po in t acting as 
signalling transfer point, at the far end o f the unavailable signalling link (see Figure 11/Q .704).

Only in the case o f c) does a possibility o f message m is-sequencing exist: therefore its use should take into 
account the overall service dependability  requirem ents described in R ecom m endation Q.706.

ox » — o
CCITT-35830

FIG U RE 9/Q.704 

Example of changeover to a parallel link

FIG U R E 10/Q.704

Example of changeover to a signalling route passing through the remote 
signalling point

FIG U R E 11/Q.704

Example of changeover to a signalling route not passing through the remote 
signalling point
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5.3 Changeover initiation and actions

5.3.1 C hangeover is initiated at a signalling poin t when a signalling link is recognized as unavailable according
to the criteria listed in §§ 3.2.2 and 3.2.6.

The following actions are then perform ed:

a) transm ission and  acceptance o f  message signal units on the concerned signalling link is term inated ;

b) transm ission o f link status signal units or fill in signal units, as described in R ecom m endation Q.703, 
§ 5.3, takes place;

c) the alternative signalling link(s) are determ ined according to the rules specified in § 4;

d) a procedure to update the content o f the retransm ission buffer o f the unavailab le signalling link is 
perform ed as specified in § 5.4 below;

e) signalling traffic is diverted to the alternative signalling link(s) as specified in § 5.5 below.

In addition , if traffic tow ard a given destination  is diverted to an alternative signalling link term inating  in
a signalling transfer po in t not currently used to carry traffic tow ard tha t destination , a transfer-prohib ited
procedure is perform ed as specified in § 11.2.

5.3.2 In the case when there is no traffic to transfer from  the unavailable signalling link action, b) only o f 
§ 5.3.1 is required.

5.3.3 If no alternative signalling link exists for signalling traffic tow ards one or m ore destinations, the 
concerned destination(s) are declared inaccessible and the following actions apply:

i) the routing  o f the concerned signalling traffic is blocked and the concerned messages already stored in 
the transm ission and retransm ission buffers o f the unavailable signalling link, as well as those received 
subsequently, are d isc a rd e d ;2)

ii) a com m and is sent to the User Part(s) (if any) in order to stop generating the concerned signalling 
traffic;

iii) the transfer-prohibited  procedure is perform ed, as specified in § 11.2;

iv) the appropria te  signalling link m anagem ent procedures are perform ed, as specified in § 10.

5.3.4 In some cases o f failures o r in som e netw ork configurations, the norm al buffer updating  and  retrieval 
procedures described in §§ 5.4 and  5.5 cannot be accom plished. In such cases, the em ergency changeover 
procedures described in § 5.6 apply.

O ther procedures to  cover possible abnorm al cases appear in § 5.7.

5.4 Buffer updating procedure

5.4.1 W hen a decision to changeover is m ade, a changeover order is sent to  the rem ote signalling po int. In the
case th a t the changeover was in itiated  by the reception o f a changeover order (see § 5.2) a changeover
acknow ledgem ent is sent instead.

A changeover order is always acknow ledged by a changeover acknow ledgem ent, even when changeover 
has already been initiated in accordance with another criterion.

N o priority  is given to  the changeover order or changeover acknow ledgem ent in relation  to  the norm al
traffic o f the signalling link on which the message is sent.

5.4.2 The changeover order and  changeover acknow ledgem ent are signalling netw ork m anagem ent m essages and  
con tain  the following in form ation :

— the label, indicating the destination  and  originating signalling po in ts and  the identity  o f the
unavailable signalling link;

— the changeover-order (or changeover-acknow ledgem ent) signal; and

— the forw ard sequence num ber o f the last message signal un it accepted from  the unavailab le signalling 
link.

Form ats and codes o f the changeover order and the changeover acknow ledgem ent appear in § 13.

The adequacy o f this procedure to  m eet the acceptable dependability  objective in term s o f loss o f m essages requires fu rther 
study.
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5.4.3 U pon reception o f  a changeover order or changeover acknow ledgem ent, the retransm ission buffer o f the 
unavailable signalling link is updated  (except as no ted  in § 5.6), according to the in form ation contained  in the 
message. The message signal units successive to tha t indicated by the message are those which have to be 
retransm itted  on the alternative signalling link(s), according to the retrieval and diversion procedure.

5.5 Retrieval and  diversion o f  traffic

W hen the procedure to update the retransm ission buffer content is com pleted the follow ing actions are 
perform ed:

— the routing o f the signalling traffic to  be diverted is changed;

— the signal traffic already stored in the transm ission buffers and retransm ission buffer o f the
unavailable signalling link is sent directly tow ards the new signalling link(s), according to the
m odified routing.

The diverted signalling traffic will be sent tow ards the new signalling link(s) in such a way that the correct 
m essage sequence is m aintained. The diverted traffic has no priority  in relation to norm al traffic already conveyed 
on the signalling link(s).

5.6 Emergency changeover procedures

5.6.1 D ue to the failure in a signalling term inal it m ay be im possible for the corresponding end o f  the faulty 
signalling link to determ ine the forw ard sequence num ber o f the last message signal un it accepted over the 
unavailab le link. In this case, the concerned end accom plishes, if  possible, the buffer updating  procedure 
described in § 5.4 but it makes use o f an em ergency changeover o rder or an em ergency changeover acknow ledge
m ent instead o f the corresponding norm al m essage; these em ergency messages, the form at o f  which appears in 
§ 1 3 , do not contain the forw ard sequence num ber o f  the last accepted message signal unit. Furtherm ore, the 
signalling link is taken out o f service, i.e. the concerned end initiates, if  possible, the sending o f out-of-service link 
status signal units on the unavailable link (see R ecom m endation Q.703, § 5.3).

W hen the other end o f the unavailable signalling link receives the em ergency changeover order or 
acknow ledgem ent, it accom plishes the changeover procedures described in §§ 5.4 and 5.5, the only difference being 
tha t it does not perform  either buffer updating  or retrieval. Instead it directly starts sending the signalling traffic 
no t yet transm itted  on the unavailable link on the alternative signalling link(s).

The use o f norm al or em ergency changeover messages depends on the local conditions o f .the sending 
signalling po in t only, in particular:

— an emergency changeover order is acknow ledged by a changeover acknow ledgem ent if the local 
conditions are norm al; and

— a changeover order is acknow ledged by an  em ergency changeover acknow ledgem ent if there are local 
fault conditions.

5.6.2 It m ay happen tha t no signalling path exists between the two ends o f the unavailable link, so that the 
exchange o f  changeover messages is impossible.

W hen the concerned signalling po in t decides to  initiate changeover in such circum stances, after the expiry 
o f  a tim e T1 =  1 s (provisional value) it starts signalling traffic not yet transm itted  on the unavailable signalling 
link on the alternative link(s); the purpose o f w ithholding traffic for the tim e T1 is to  reduce the probability  o f 
message m is-sequencing.

An exam ple o f such a case appears in R ecom m endation Q.705, A nnex A.

In the abnorm al case when the concerned signalling po in t is no t aw are o f  the situation, it will start the 
norm al changeover procedure and  send a  changeover o rder; in  this case it will receive no  changeover message in 
response and  the procedure will be com pleted as indicated  in § 5.7.2. Possible reception  o f a transfer-prohibited  
m essage (sent by an  involved signalling transfer po in t on reception o f the changeover order, see § 11.2) will not 
affect changeover procedures.

5.6.3 D ue to  failures, it m ay be im possible fo r a signalling po in t to  perform  retrieval even if it has received the 
retrieval in fo rm ation  from  the far end o f the unavailab le signalling link. In  this case, it starts sending new traffic 
on reception  o f  the changeover message (or on tim e-out expiry, see §§ 5.6.2 an d  5.7.2); no further actions in 
add ition  to  the o ther norm al changeover procedures are perform ed.
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5.7 Procedures in abnorm al conditions

5.7.1 The procedures described in this section allow  the com pletion o f the changeover procedures in abnorm al 
cases other than  those described in § 5.6.

5.7.2 If no changeover message in response to  a changeover order is received w ithin a tim e-out T2 =  1 s 
(provisional value), new traffic is started  on the alternative signalling link(s).

5.7.3 I f  a changeover order or acknow ledgem ent contain ing an unreasonable value o f the forw ard sequence 
num ber is received, no buffer updating  or retrieval is perform ed, and  new traffic  is started on the alternative 
signalling link(s).

5.7.4 If  a changeover acknow ledgem ent is received w ithout having previously sent a changeover order, no action 
is taken.

5.7.5 I f  a changeover order is received relating to  a particu lar signalling link after the com pletion o f  changeover 
from  tha t signalling link, an em ergency changeover acknow ledgem ent is sent in response, w ithout any further 
action.

6 Changeback

6.1 General

6.1.1 The objective o f the changeback procedure is to ensure tha t signalling is diverted from  the alternative 
signalling link(s) to the signalling link m ade available as quickly as possible, while avoiding m essage loss, 
duplication  or m is-sequencing. F or this purpose (in the norm al case), changeback includes a procedure to contro l 
the message sequence.

6.1.2 C hangeback includes the basic procedures to  be used to  perform  the opposite action to changeover, i.e. to 
divert traffic from  the alternative signalling link(s) to  a signalling link  which has becom e available (i.e. it was 
restored or unblocked). The characteristics o f the alternative signalling link(s) from  which changeback can be 
m ade are described in § 5.2. In all the cases m entioned in § 5.2 the alternative signalling links can be carry ing 
their own signalling traffic and  this is no t in terrupted  by the changeback procedures.

Procedures necessary to cater for particu lar netw ork configuration  or o ther abnorm al conditions are also 
provided.

6.2 Changeback initiation and  actions

6.2.1 C hangeback is in itiated  at a signalling po in t when a signalling link is restored or unblocked and  therefore
it becom es once again available, according to the criteria listed in §§ 3.2.3 and  3 2.7. The follow ing actions are
then perform ed:

a) the alternative signalling link(s) are determ ined, to w hich traffic norm ally  carried  by the signalling
link m ade available was previously diverted (e.g. on occurrence o f a changeover);

b) signalling traffic is diverted (if appropria te , according to  the criteria specified in § 4) to  the concerned
signalling link by m eans o f  the sequence contro l p rocedure specified in § 6.3; traffic  d iversion can be
perform ed at the discretion o f  the signalling poin t in itiating  changeback, as follow s:

i) individually  for each traffic flow (i.e. on  destination  basis);

ii) individually  for each alternative signalling link (i.e. fo r all the destinations previously diverted on
tha t alternative signalling link);

iii) at the sam e tim e fo r a num ber o f  o r for all the alternative signalling links.

O n occurrence o f  changeback, it m ay happen  tha t traffic tow ards a given destination  is no  longer rou ted  
via a given adjacent signalling transfer po in t, tow ards which a transfer-p roh ib ited  procedure was previously 
perform ed on occurrence o f  changeover (see § 5.3.1); in this case a transfer-allow ed procedure is perform ed, as 
specified in § 11.3.
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In addition , if traffic tow ards a given destination  is diverted to an alternative signalling link term inating  in 
a signalling transfer po in t not currently  used to carry traffic tow ard that destination, a transfer-prohibited  
procedure is perform ed as specified in § 11.2.

6.2.2 In the case when there is no traffic to transfer to the signalling link m ade available, none o f the previous 
actions are perform ed.

6.2.3 In the case that the signalling link m ade available can be used to carry signalling traffic tow ard a 
destination  which was previously declared inaccessible, the follow ing actions apply:

i) the routing o f the concerned signalling traffic is unblocked and transm ission of the concerned 
messages (if any) is im m ediately started on the link m ade available;

ii) a com m and is sent to the User Part(s) (if any) in order to restart generating the concerned signalling 
traffic;

iii) the transfer-allow ed procedure is perform ed, as specified in § 11.3.

6.2.4 If  the signalling poin t at the far end o f the link m ade available currently  results inaccessible at the 
signalling point in itiating changeback, the sequence control procedure specified in § 6.3 (which requires com m uni
cation between the two concerned signalling points) does no t apply; instead, the tim e-controlled diversion 
specified in § 6.4 is perform ed. This is m ade also when the concerned signalling points are accessible, but there is 
no signalling route to it using the sam e outgoing signalling link(s) (or one o f the same signalling links) from  
which traffic will be diverted.

6.3 Sequence control procedure

6.3.1 W hen a decision is m ade at a given signalling po in t to divert a given traffic flow (tow ards one or m ore 
destinations) from an alternative signalling link to  the signalling link m ade available, the follow ing actions are 
perform ed if possible (see § 6.4):

i) transm ission o f the concerned traffic on the alternative signalling link is stopped; such traffic is stored 
in a changeback bu ffer ;

ii) a changeback declaration  is sent to the rem ote signalling point o f the signalling link m ade available 
via the concerned alternative signalling link; this message indicates tha t no m ore message signal units 
relating to the traffic being diverted to the link m ade available will be sent on the alternative 
signalling link.

6.3.2 The concerned signalling po in t will restart diverted traffic over the signalling link m ade available when it 
receives a changeback acknow ledgem ent from  the far signalling po in t o f the link m ade available; this message 
indicates tha t all signal messages relating to the concerned traffic flow and routed  to  the rem ote signalling po in t 
via the alternative signalling link have been received. The rem ote signalling po in t will send the changeback 
acknow ledgem ent to  the signalling po in t in itiating  changeback in response to  the changeback declara tion ; any 
available signalling route between the two signalling poin ts can be used to carry the changeback acknow ledge
ment.

6.3.3 The changeback declaration  and  changeback acknow ledgem ent are signalling netw ork m anagem ent 
messages and contain:

— the label, indicating  the destination  and  originating  signalling points, and  the identity o f the signalling 
link to which traffic will be diverted;

— the changeback-declaration (or changeback-acknow ledgem ent) signal, and

— the changeback code.

Form ats and codes o f the changeback declara tion  and  changeback acknow ledgem ent appear in § 13.

6.3.4 A particu lar configuration  o f the changeback code is autonom ously assigned to  the changeback declaration 
by the signalling point initiating  changeback; the sam e configuration  is included in the changeback acknow ledge
m ent by the acknow ledging signalling point. This allows discrim ination  between different changeback declarations 
and acknow ledgem ents when m ore than  one sequence contro l procedures are in itiated  in parallel, as follows.
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6.3.5 In the case that a signalling point intends to initiate changeback in parallel from  m ore than  one alternative 
signalling link, a sequence control procedure is accom plished for each involved signalling link, and  a changeback 
declaration is sent on each o f them ; each changeback declaration  is assigned a different configuration  o f  the 
changeback code. S topped traffic is stored in one or m ore changeback buffers (in the latter case, a changeback 
buffer is provided for each alternative signalling link). W hen the changeback acknow ledgem ent relating  to tha t 
alternative signalling link is received, traffic being diverted from  a given alternative signalling link can be restarted  
on the signalling link m ade available, starting with the content o f the changeback buffer; d iscrim ination  between 
the different changeback acknow ledgem ents is m ade by the changeback code configuration , which is the sam e as 
that sent in the changeback declaration.

This procedure allows either reopening the recovered signalling link to traffic in a selective m anner 
(provided that d ifferent changeback buffers are used) as soon as each changeback acknow ledgem ent is received, or 
only when all the changeback acknow ledgem ents have been received.

6.4 Time-controlled diversion procedure

6.4.1 The tim e-controlled diversion procedure is used in the case when the rem ote signalling poin t is inaccessible 
at the signalling po in t in itiating changeback, i.e. com m unication between the two ends o f the signalling link m ade 
available is not possible via a signalling route other than  that signalling link; the sending o f changeback 
declaration is therefore im possible. An exam ple o f such a case appears in F igure 12/Q.704.

In this exam ple, on failure o f signalling link AB, traffic tow ards the destination  was d iverted to  signalling 
lirik AC. W hen signalling link AB is m ade available, sending o f changeback declara tion  from  A to B is 
im possible, since no signalling link exists between C and  B.

Example of time-controlled diversion procedure

6.4.2 W hen changeback is initiated , a signalling po in t unable to  send a changeback declara tion  stops traffic to 
be diverted from  the alternative signalling link for a tim e T3 =  1 s (p rovisional value) after which it reopens 
traffic on the signalling link m ade available. The tim e delay m inim izes the probab ility  o f out o f sequence delivery 
to  the destination point(s).

6.4.3 In the abnorm al case when the concerned signalling po in t is not aw are o f  the situation  it will start a 
norm al changeback procedure and  send a changeback declara tion ; in this case it will receive no changeback 
acknow ledgem ent in response and the procedure will be com pleted as indicated  in § 6.5.3. R eception o f  a transfer 
prohibited  m essage (sent by C, in the figure, on reception of the changeback declara tion  from  A, see § 11.2) will 
no t affect the above procedures.

6.5 Procedures in abnorm al conditions

6.5.1 If  a changeback acknow ledgem ent is received by a signalling po in t w hich has no t previously sent a 
changeback declara tion , no action is taken.
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6.5.2 If  a changeback declaration is received after the com pletion o f the changeback procedure, a changeback 
acknow ledgem ent is sent in response, w ithout taking any further action. This corresponds to the norm al action 
described in § 6.3.2 above.

6.5.3 If no changeback acknow ledgem ent is received in response to a changeback declara tion  w ithin a tim e 
T4 =  1 s (provisional value), the changeback declara tion  is repeated and a new tim e-out T5 =  1 s (provisional 
value) is started. If  no changeback acknow ledgem ent is received before the expiry o f T5, the m aintenance 
functions are alerted and traffic on the link m ade available is started. The changeback code contained  in the 
changeback acknow ledgem ent message makes it possible to determ ine in the case o f parallel changebacks from  
m ore than one reserve path , which changeback declara tion  is unacknow ledged and has therefore to be repeated.

7 Forced rerouting

7.1 General

7.1.1 The objective o f the forced rerouting procedure is to restore, as quickly as possible, the signalling
capability  between two signalling points tow ards a particu lar destination , in such a way as m inim ize the
consequences o f a failure. However, since the unavailability  o f a signalling route is in general caused by the fact 
tha t the concerned destination  has becom e inaccessible to a signalling transfer point, a probability  o f message loss 
exists (see § 5.3.3). Therefore the structure o f the signalling netw ork should be such as to reduce the probability  o f 
signalling route unavailability  to lim its com patible w ith the overall dependability  requirem ents (see R ecom m enda
tion  Q.706).

7.1.2 Forced rerouting is the basic procedure to be used in the case where a signalling route tow ards a given 
destination  becomes unavailable (due to, for exam ple, rem ote failures in the signalling netw ork) to divert 
signalling traffic tow ards tha t destination  to an alternative signalling route outgoing from  the concerned signalling 
point. S ignalling links pertain ing to the alternative signalling route can be carrying their own signalling traffic 
(relating to  different signalling routes) and this is no t in terrup ted  by the forced rerouting procedure.

7.2 Forced rerouting initiation and  actions

7.2.1 Forced rerouting is in itiated  at a signalling point when a transfer-prohibited  message, indicating a
signalling route unavailability , is received.

The follow ing actions are then perform ed:

a) transm ission o f signalling traffic tow ards the concerned destination  on the link set(s) pertain ing to  the 
unavailable route is im m ediately stopped; such traffic is stored in a fo rced  rerouting b u ffer ;

b) the alternative route is determ ined according to  the rules specified in § 4;

c) as soon as action b) is com pleted, the concerned signalling traffic is restarted on a link set pertain ing
to the alternative route, starting  with the content o f the forced rerouting buffer;

d) if  appropria te , a transfer-prohib ited  procedure is perform ed (see § 11.2.2).

7.2.2 In the case when there is no signalling traffic to  be diverted from  the unavailab le route, action b) and  d)
only apply.

7.2.3 If  no alternative route exists for signalling traffic tow ards the concerned destination, tha t destination  is 
declared inaccessible and  the actions specified in § 5.3.3 apply.

8 Controlled rerouting

8.1 General

8.1.1 The objective o f the contro lled  rerouting procedure is to  restore the op tim al signalling routing  and to 
m inim ize m is-sequencing o f messages. Therefore contro lled  rerouting includes a tim e-contro lled  traffic diversion 
procedure , which is the sam e as tha t used in some cases o f  changeback (see § 6.4).
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8.1.2 C ontrolled  rerouting  is the basic procedure to be used in the case where a signalling route tow ards a given 
destination  becom es available (due to , for exam ple, recovery o f previous rem ote failures in the signalling 
network), to divert back signalling traffic tow ards that destination  from  the alternative to the norm al signalling 
route outgoing from  the concerned signalling point. S ignalling links perta in ing  to  the alternative signalling route 
can be carrying their own signalling traffic (relating to different signalling routes) and  this is not in te rrup ted  by 
the norm al rerouting  procedure.

8.2 Controlled rerouting initiation and actions

8.2.1 C ontrolled  rerouting  is in itiated  at a signalling poin t when a transfer-allow ed m essage, ind icating  that the 
signalling route has becom e available, is received. The follow ing actions are then perform ed:

a) transm ission o f  signalling traffic tow ards the concerned destination  on the link set perta in ing  to the
alternative route is stopped; such traffic is stored in a controlled rerouting b u ffe r ; a tim e out T6 =  1 s 
(provisional value) is started;

b) a transfer-prohib ited  m essage is sent on the route m ade available and  a transfer-allow ed m essage on 
the alternative one (see §§ 11.2.2 and  11.3.2 respectively);

c) at the expiry o f T6, the concerned signalling traffic is restarted  on an outgoing link set perta in ing  to
the signalling route m ade available, starting with the conten t o f  the contro lled  rerouting  buffer; the
aim o f the tim e delay is to  m inim ize the probability  o f out o f sequence delivery to the destination  
point(s).

8.2.2 W hen there is no signalling traffic to be. diverted back to the rou te m ade available, the above actions are
not perform ed and  the signalling poin t notes the availability  o f the route, which therefore m ay be used if
necessary.

8.2.3 If, the destination  was inaccessible, when the route is m ade available, then the destination  is declared 
accessible and  the actions specified in § 6.2.3 apply.

9 Signalling traffic flow control

9.1 General

The purpose o f the signalling traffic flow control functions is to  lim it signalling traffic  at its source in the 
case when the signalling netw ork is no t capable o f transferring  all signalling traffic  offered by the U ser Parts 
because o f netw ork failures o r overload situations.

Flow contro l actions m ay be taken  as a consequence o f a num ber o f  events; the follow ing cases have been 
identified:

— Failures in the signalling netw ork (signalling links or signalling points) have resulted in rou te set 
unavailability .

— O verload o f a signalling link or signalling po in t has resulted in a situation  where reconfiguration  o f 
traffic is not possible or appropriate .

— Failure or overload o f a U ser Part has m ade it im possible for the U ser Part to  handle all messages 
delivered by the M essage Transfer Part.

W hen the norm al transfer capability  is restored, the flow contro l functions in itiate resum ption o f  the 
norm al traffic flow.

9.2 Flow control indications

The need for the follow ing indications has been identified; how ever, o ther ind ications are likely to  be 
required (e.g. for User Part overload or U ser Part failure).

9.2.1 Signalling route set unavailability

In the case when no signalling route is available for traffic tow ards a particu lar destination  (see §§ 5.3.3 
and  7.2.3), an ind ication  is given from  the M essage T ransfer Part to  all U ser Parts, in form ing  them  th a t signalling 
messages destined to the particu lar signalling po in t canno t be transferred  via the signalling netw ork. Each U ser 
Part then takes app rop ria te  actions in order to  stop generation  o f signalling in form ation  destined for the 
inaccessible signalling point.
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9.2.2 Signalling route set availability

In the case when a signalling route becom es available for traffic to a previously blocked destination  (see 
§§ 6.2.3 and 8.2.3), an indication  is given from  the M essage T ransfer Part to the User Parts, inform ing them  that 
signalling messages destined to the particu lar Signalling Points can be transferred  via the signalling network. Each 
User Part then takes appropria te  actions in o rder to start generation o f signalling inform ation destined for the 
now  accessible signalling point.

10 Signalling link management

10.1 General

10.1.1 The signalling link m anagem ent function is used to control the locally connected signalling links. The 
function  provides m eans for establishing and  m ain ta in ing  a certain predeterm ined capability  o f a link set. Thus, in 
the event o f signalling link failures the signalling link m anagem ent function  controls actions aim ed at restoring the 
capability  o f the link set.

Three sets o f signalling link m anagem ent procedures are specified in the follow ing sections. Each set 
corresponds to a certain level o f au tom ation  as regards allocation and  reconfiguration o f signalling equipm ent. 
The basic set o f signalling link m anagem ent procedures (see § 10.2) provides no autom atic m eans for allocation 
and  reconfiguration  o f signalling equipm ent. The basic set includes the m inim um  num ber o f functions which m ust 
be provided for in ternational application  o f the signalling system.

The two alternative sets o f signalling link m anagem ent procedures are provided as options and  include 
functions allowing for a m ore efficient use o f signalling equipm ent in the case when signalling term inal devices 
have switched access to signalling data links.

N ote — In A nnex A a m odified set o f signalling link m anagem ent functions are defined, being an 
alternative for national applications to those functions specified in § 10.4.

10.1.2 A signalling link set consists o f one or-m ore signalling links having a certain  order o f priority  as regards 
the signalling traffic conveyed by the link set (see § 4). Each signalling link in operation  is assigned a signalling
data  link and  a signalling term inal at each end o f the signalling data  link.

The signalling link identity is independent o f the identities o f the signalling data link and  signalling 
term inals which it com prises. Thus, the identity referred to by the Signalling Link Code (SLC) included in the 
label o f  messages orig inated  at Message T ransfer Part level 3 is the signalling link identity and  not the signalling 
data link identity o r the signalling term inal identity.

D epending on the level o f au tom ation  in an application  o f the signalling system, allocation o f signalling 
da ta  link and  signalling term inals to  a signalling link may be m ade m anually  or autom atically.

In  the first case, applicable for the basic signalling link m anagem ent procedures, a signalling link includes
predeterm ined signalling term inals and  a predeterm ined signalling data  link. To replace a signalling term inal or 
signalling data link, a m anual intervention is required. The signalling data link to be included in a particu lar 
signalling link is determ ined by bilateral agreem ent (see also R ecom m endation Q.702).

In  the second case for a given signalling po in t, a signalling link includes any o f the signalling term inals 
and  any o f the signalling data  links applicable to a link group. As a result of, for exam ple, signalling link failure, 
the signalling term inal and signalling da ta  link included in a signalling link, m ay be replaced autom atically. The 
criteria and  procedures for au tom atic allocation  o f signalling term inals and  signalling d a ta  links are specified in 
§§ 10.5 and  10.6 respectively. The im plem entation o f these functions requires tha t for a given link group any 
signalling term inal can be connected to  any signalling data link.

N ote — A link group is a group o f identical signalling links directly connecting two signalling points. A 
link set m ay include one or m ore link groups.

10.1.3 W hen a link set is to be brought into service, actions are taken to establish a predeterm ined num ber o f 
signalling links. This is m ade by connecting signalling term inals to signalling data  links and  for each signalling 
link perform ing  an initial alignm ent procedure (see R ecom m endation Q.703, § 5.3). The process o f m aking a 
signalling link ready to carry signalling traffic is defined as signalling link activation.
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A ctivation o f a signalling link may also be applicable, for exam ple when a link set is to be extended or 
when a persisting failure makes another signalling link in the link set unavailable for signalling traffic.

In the case o f signalling link failure, actions should be taken to restore the faulty signalling link, i.e. to 
m ake it available for signalling again. The restoration  process may include replacem ent o f a faulty signalling da ta  
link or signalling term inal.

A link set or a single signalling link is taken out o f service by m eans o f a p rocedure defined as signalling  
link deactivation.

The procedures for activation, restoration and  deactivation are in itiated  and  perform ed in d ifferen t ways 
depending on the level o f au tom ation  applicable for a particu lar im plem entation o f the signalling system. In the 
follow ing, procedures are specified for the cases when:

a) no au tom atic functions are provided for allocation o f signalling term inals and  signalling da ta  links 
(see § 10.2);

b) an au tom atic function is provided for allocation o f signalling term inals (see § 10.3);

c) au tom atic functions are provided for allocation o f signalling term inals and  signalling d a ta  links (see 
§ 10.4).

10.2 Basic signalling link m anagem ent procedures

10.2.1 Signalling link activation

10.2.1.1 In the absence o f failures, a link set contains a certain predeterm ined num ber o f active (i.e. aligned) 
signalling links. In addition , the link set may contain  a num ber o f  inactive signalling links, i.e. signalling links 
which have not been put into operation. Predeterm ined signalling term inals and  a signalling da ta  link are 
associated with each inactive signalling link.

The num ber o f active and  inactive signalling links in the absence o f failures, and  the priority  o rder for the 
signalling links in a link set, should be identical at both  ends o f the link set.

Note — In the typical case, all signalling links in a link set are active in the absence o f failures.

10.2.1.2 W hen a decision is taken to activate an inactive signalling link, in itial alignm ent starts. I f  the initial 
a lignm ent procedure is successful, the signalling link is active and ready to  convey signalling traffic. In the case 
when initial alignm ent is not possible, as determ ined at M essage T ransfer Part level 2 (see R ecom m enda
tion  Q.703, § 7), new initial alignm ent procedures are started on the sam e signalling link until the signalling link  is 
activated or a m anual intervention  is made.

10.2.2 Signalling link restoration

After a signalling link failure is detected, signalling link in itial alignm ent will take place. In the case when 
the initial alignm ent procedure is successful, the signalling link is regarded as restored and  thus available for 
signalling.

If  initial alignm ent is not possible, as determ ined at M essage T ransfer P art level 2 (see R ecom m enda
tion Q.703, § 7), new initial alignm ent procedures m ay be started on the sam e signalling link until the signalling 
link is restored or a m anual intervention is m ade, e.g. to replace the signalling da ta  link or the signalling term inal.

10.2.3 Signalling link deactivation

An active signalling link may be m ade inactive by m eans o f a deactivation  procedure , prov ided  th a t no 
signalling traffic is carried on that signalling link. W hen a decision has been taken  to  deactivate a signalling link  
the signalling term inal o f the signalling link is taken out o f service.
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A signalling link set not having any signalling links in service is started by m eans o f a link set activation 
procedure.

Two alternative link set activation procedures are defined:

— link set norm al activation,

— link set em ergency restart.

10.2.4.1 Link set normal activation

Link set norm al activation is applicable when a link set is to be put into service for the first tim e (link set 
initial activation) or when a link set is to be restarted (link set norm al restart); the latter is applicable for exam ple 
in the case when:

— all signalling links in a link set are faulty,

— a processor restart in a signalling po in t m akes it necessary to reestablish a link set,

— a signalling po in t recognizes other irregularities concerning the interw orking between the two 
signalling points,

p rovided that none o f the above events create an em ergency situation.

W hen link set norm al activation is initiated, signalling link activation starts on as m any signalling links as 
possible. (All signalling links in the link set are regarded as being inactive at the sta rt of the procedure.)

The signalling link activation procedures are perform ed on each signalling link in parallel as specified in 
§ 10.2.1 until the signalling links are m ade active.

Signalling traffic may, however, com m ence when one signalling link is successfully activated.

10.2.4.2 Link set emergency restart

Link set em ergency restart is applicable when an im m ediate reestablishm ent o f the signalling capability  o f 
a link set is required, (i.e., in a situation when the link set norm al restart procedure is no t fast enough). The 
precise criteria for in itiating link set em ergency restart instead o f norm al restart may vary between different 
app lica tions o f the signalling system. Possible situations for em ergency restart are, for exam ple:

— when signalling traffic that m ay be conveyed over the link set to be restarted is blocked,

— when it is not possible to com m unicate with the signalling po in t at the rem ote end o f the link set.

W hen link set emergency restart is initiated, signalling link activation starts on as m any signalling links as 
possible, in accordance with the principles specified for norm al link set activation. In this case, the signalling 
term inals will have em ergency status (see R ecom m endation Q.703, § 7) resulting in the sending o f status 
ind ications o f type “ E” when applicable. Furtherm ore, the signalling term inals em ploy the em ergency proving 
procedure and  short tim e-out values in o rder to accelerate the procedure.

W hen the em ergency situation ceases, a transition  from  em ergency to norm al signalling term inal status 
takes place resulting in the em ploym ent o f norm al prov ing  procedure and norm al tim e-out values.

10.2.4.3 Time-out values

The initial alignm ent procedure (specified in R ecom m endation Q.703, § 7.3) includes tim e-outs the expiry 
o f  which indicates the failure o f an activation or restoration  attem pt. The values o f  the tim e-outs are for further 
study.

10.2.4 Link set activation

10.3 Signalling link m anagem ent procedures based on autom atic allocation o f  signalling terminals

10.3.1 Signalling link activation

10.3.1.1 In the absence o f failures a link set contains a certain predeterm ined num ber o f active (i.e. aligned) 
signalling links. The link set may also contain a num ber o f inactive signalling links.
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An inactive signalling link is a signalling link not in operation . A predeterm ined  signalling da ta  link is 
associated with each inactive signalling link; however, signalling term inals may no t yet be allocated.

The num ber o f active and inactive signalling links in the absence o f failures, and  the priority  order fo r the 
signalling links in a link set, should be identical at both ends o f the link set.

10.3.1.2 W henever the num ber o f active signalling links is below the value specified for the link set, actions to 
activate new inactive signalling links should be taken autom atically. This is app licab le , for exam ple, when a link 
set is to  be brought into service for the first tim e (see § 10.3.4) or when a link failure occurs. In the latter case, 
activation starts when the restoration attem pts on the faulty link are considered unsuccessful (see § 10.3.2).

The signalling link(s) to activate is the inactive link(s) having the highest p riority  in the link set.

G enerally, if  it is not possible to activate a signalling link, an attem pt to  activate the next inactive 
signalling link (in priority  order) is made. In the case when an activation attem pt perform ed on the last signalling 
link in the link set is unsuccessful, the “next” signalling link is the first inactive signalling link in the link set 
(i.e. there is a cyclic assignment).

A ctivation o f a signalling link may also be initiated m anually.

Activation shall not be initiated autom atically  for a signalling link previously deactivated by m eans o f  a 
m anual intervention.

10.3.1.3 W hen a decision is taken to activate a signalling link, the signalling term inal to be em ployed has to be 
allocated at each end.

The signalling term inal is allocated autom atically  by m eans of the function  defined in § 10.5.

In the case when the autom atic allocation function cannot provide a signalling term inal the activation 
attem pt is aborted.

The predeterm ined signalling da ta  link which may be utilized for o ther purposes when no t connected to  a 
signalling term inal m ust be rem oved from its alternative use (e.g. as a speech circuit) before signalling link 
activation can start.

10.3.1.4 The chosen signalling term inal is then connected to the signalling da ta  link and  initial alignm ent starts 
(see R ecom m endation Q.703, § 7).

If the initial alignm ent procedure is successful, the signalling link is active and ready to convey signalling
traffic.

I f  initial alignm ent is not possible, as determ ined at Message T ransfer Part level 2 (see R ecom m enda
tion Q.703, § 7), the activation is unsuccessful and  activation o f the next inactive signalling link (if any) is 
initiated. Successive initial alignm ent attem pts may, however, continue on the previous signalling link until it is 
activated or its signalling term inal is disconnected (see § 10.5).

In the case when activation attem pts take place at both ends o f a link set, it may be tha t the two ends 
attem pt to activate different signalling links, thus m aking initial alignm ent im possible. By in itiating  activation o f 
the next signalling link when an activation attem pt fails, and by having different lengths o f the initial alignm ent 
tim e-outs at the two ends o f the link set (see § 10.3.4.3) it is ensured tha t eventually a signalling data  link will be 
provided with signalling term inals at both ends at the same time.

10.3.2 Signalling link restoration

10.3.2.1 After a signalling link failure is recognized, signalling link initial alignm ent will take place (see 
R ecom m endation Q.703, § 7). In the case when the initial alignm ent is successful, the signalling link is regarded as 
restored and thus available for signalling. If the initial alignm ent is unsuccessful, the signalling term inals and  
signalling link may be faulty and require replacem ent.

10.3.2.2 The signalling term inal m ay be autom atically  replaced in accordance w ith the principles defined for 
au tom atic allocation o f signalling term inals (see § 10.5). After the new signalling term inal has been connected to 
the signalling data  link, signalling link initial alignm ent starts. If successful, the signalling link is restored.

Fascicle VI.6 — Rec. Q.704 95



If initial alignm ent is not possible or if  no alternative signalling term inal is available for the faulty 
signalling link, activation o f the next signalling link in the link set (if any) starts. In the case when it is not 
app rop ria te  to replace the signalling term inal o f the faulty signalling link (e.g. because it is assum ed that the 
signalling data link is faulty) activation o f the next inactive signalling link (if any) is also initiated. In both cases 
successive initial alignm ent attem pts m ay continue on the faulty signalling link until a m anual intervention is 
m ade or the signalling term inal is disconnected (see § 10.5).

Note — In the case when a signalling term inal cannot be replaced, activation o f the next signalling link is 
only initiated if the link set includes an alternative link group having access to other signalling term inals than  the 
signalling link for which restoration is not possible.

10.3.3 Signalling link deactivation

In the absence o f failures a link set contains a specified num ber o f active (i.e. aligned) signalling links. 
W henever that num ber is exceeded (e.g. as a result o f signalling link restoration), the active signalling link having 
the lowest priority in the link set is to  be m ade inactive autom atically  provided that no signalling traffic is carried 
on th a t signalling link.

D eactivation o f a particu lar signalling link may also be in itiated  m anually, for exam ple in conjunction 
with m anual m aintenance activities.

When a decision has been taken to deactivate a signalling link, the signalling term inal and signalling data 
link m ay be disconnected.

After deactivation, the idle signalling term inal may becom e part o f other signalling links (see § 10.5).

10.3.4 Link set activation

A signalling link set not having any signalling links in service is started by m eans o f a link set activation 
procedure. The objective o f the procedure is to activate a specified num ber o f signalling links for the link set. The 
activated signalling links should, if  possible, be the signalling links having the highest priority  in the link set. Two 
alternative link set activation procedures are defined:

— link set norm al activation,

— link set em ergency restart.

10.3.4.1 Link set normal activation

Link set norm al activation is applicable when a link set is to be put into service for the first tim e (link set 
initial activation) or when a link set is to be restarted (link set norm al restart); the la tter is applicable, for 
exam ple, in the case when:

— all signalling links in a link set are faulty;

— a processor restart in a signalling poin t makes it necessary to re-establish a link set;

— a signalling po in t recognizes other irregularities concerning the interw orking between the two 
signalling points, e.g. tha t a certain signalling data link is associated with different signalling links at 
the two ends o f  the link set;

p rovided that none o f the above events create an emergency situation.

W hen link set norm al activation is initiated , signalling link activation starts on as m any signalling links as 
possible. (All signalling links in the link set are regarded as being inactive at the start o f the procedure.) If 
activation  cannot take place on all signalling links in the link set (e.g., because a sufficient num ber o f signalling 
term inals is not available), then  the signalling links to activate are determ ined in accordance with the link priority 
order.

Note — All idle signalling term inals m ay not necessarily be m ade available for link set activation. Thus 
m aking possible, for exam ple, restoration  o f faulty signalling links in o ther link sets at the sam e time.

The signalling link activation procedures are perform ed as specified in § 10.3.1.
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If  the activation attem pt for a signalling link is unsuccessful (i.e. initial alignm ent is no t possible), 
activation  o f the next inactive signalling link, if  any, in the priority  o rder is initiated 3). A ccording to the principles 
for au tom atic allocation o f signalling term inals defined in § 10.5, the signalling term inal connected to the 
unsuccessfully activated signalling link will typically be connected to the signalling d a ta  link o f  tha t signalling link 
for which the new activation attem pt is to be made.

W hen a signalling link is successfully activated, signalling traffic may com m ence.

After the successful activation o f one signalling link, the activation  attem pts on the rem aining signalling 
links continue in accordance with the principles defined in § 10.3.1, in such a way tha t the signalling links having 
the highest priorities are m ade active. This is done in order to obtain , if possible, the norm al configuration  w ithin 
the link set. Signalling link activation continues until the predeterm ined num ber o f active signalling links is 
obtained.

10.3.4.2 Link set emergency restart

Link set em ergency restart is applicable in the case when the link set norm al restart p rocedure is not fast 
enough. Emergency restart is perform ed in the sam e way as link set norm al activation  except that, in the case o f 
em ergency restart, the em ergency proving procedure and the short em ergency tim e-out values (cf R ecom m enda
tion  Q.703, § 7) are em ployed in order to accelerate the procedure (see further § 10.2.4.2).

10.3.4.3 Time-out values

The values o f the tim e-outs included in the initial alignm ent procedure (see R ecom m endation Q.703, § 2) 
should be different at the two ends o f the link set. These values are for further study.

10.4 Signalling link m anagem ent procedures based on autom atic allocation o f  signalling data links and  signalling 
terminals

10.4.1 Signalling link activation

10.4.1.1 In the absence o f failures a link set contains a certain predeterm ined num ber o f active (i.e. aligned)
signalling links. The link set may also contain a num ber o f inactive signalling links.

An inactive signalling link is a signalling link currently not in operation . It is not associated with any 
signalling term inal or signalling data  link (i.e. the signalling link is only identified by its position in the link set).

The num ber o f active and inactive signalling links (in the absence o f failures), and the priority  order for
the signalling links in a link set, should be identical at both ends o f the link set.

10.4.1.2 W henever the num ber o f active signalling links is below the value specified for the link set, actions to 
activate new inactive signalling links should be taken autom atically. This is, for exam ple, applicable when a link 
set is to be brought into service for the first tim e (see § 10.4.4) or when a link failure occurs. In the latter case, 
activation  starts when the restoration  attem pts on  the faulty link are considered unsuccessful (see § 10.4.2).

The signalling link(s) to  activate is the inactive link(s) having the highest p rio rity  in  the link set.

I f  it is no t possible to activate a signalling link an attem pt to activate the next inactive signalling link (in
priority  order) is made. In the case when an activation attem pt perform ed on the last signalling link in the link set
is unsuccessful, the “next” signalling link is the first inactive link in  the link set (i.e. a cyclic assignm ent).

Note — A ctivation o f the next signalling link is only initiated if  the link set includes an  alternative link
group, having access to  o ther signalling term inals a n d /o r  o ther signalling d a ta  links than  the signalling link for
which activation is no t possible.

3) Inactive links exist in the case when the num ber o f signalling term inals available is less th an  the num ber o f  signalling links 
defined for the link set.
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Activation o f a particu lar signalling link may also be initiated  upon  receiving a request from the rem ote 
signalling point, or by a m anual request.

A ctivation shall not be initiated  autom atically  for a signalling link previously inactivated by m eans o f a 
m anual intervention.

10.4.1.3 When a decision is taken to activate a signalling link, the signalling term inals and  signalling data link 
to be em ployed have to be allocated.

A signalling term inal is allocated autom atically  by m eans o f the function defined in § 10.5.

The signalling data link is allocated autom atically  by m eans o f the function defined in § 10.6. However, in 
conjunction  with link set activation the identity o f the signalling da ta  link to use may be predeterm ined (see 
further § 10.4.4). A signalling data  link which is no t connected to a signalling term inal may be utilized for other 
purposes, e.g., as a speech circuit. W hen the d a ta  link is to  be em ployed for signalling, it m ust be rem oved from  
its alternative use.

In the case when the autom atic allocation functions cannot provide a signalling term inal o r a signalling 
d ata link, the activation attem pt is aborted.

10.4.1.4 W hen the signalling da ta  link and signalling term inal to  be used for a particu lar signalling link are 
determ ined, the signalling term inal is connected to the signalling da ta  link and  signalling link initial alignm ent 
starts (see R ecom m endation Q.703, § 7). If  the initial alignm ent p rocedure is successful, the signalling link is 
active and  ready to convey signalling traffic.

If  initial alignm ent is not possible, as determ ined at M essage Transfer Part level 2 (see R ecom m enda
tion  Q.703, § 7), alternative signalling data links are autom atically  connected to  the signalling term inal, until an 
initial alignm ent procedure is successfully com pleted. In the case when the function for autom atic allocation o f 
signalling data links cannot provide an alternative signalling da ta  link, the activation is regarded as unsuccessful 
and  activation o f the next inactive signalling link (if any) is in itiated  (see, however, the N ote to § 10.4.1.2 above). 
Successive initial alignm ent attem pts may continue on the previous signalling link until it is activated or its 
signalling term inal is disconnected (see § 10.5).

10.4.2 Signalling link restoration

10.4.2.1 After a signalling link failure is recognized, signalling link initial alignm ent will take place (see 
R ecom m endation Q.703, § 7). In the case when the initial alignm ent is successful, the signalling link is regarded as 
restored and  thus available for signalling.

If  the initial alignm ent is unsuccessful, the signalling term inal and  signalling data link may be faulty and  
require replacem ent.

10.4.2.2 The signalling data link may be autom atically  replaced by an alternative, in accordance with the 
p rincip les defined in § 10.6. After the new signalling data link has been connected to the signalling term inal 
signalling link, initial alignm ent starts. If successful, the signalling link is restored. If  not, alternative data links 
are connected to  the signalling term inal, until an initial alignm ent procedure is successfully com pleted.

I f  the au tom atic allocation  function  canno t provide a new signalling data  link, activation o f the next 
inactive signalling link (if any) is initiated  (see, however, the N ote to  § 10.4.1.2). Successive initial alignm ent 
attem pts may, however, continue on the faulty signalling link until it is restored or its signalling term inal is 
disconnected.

10.4.2.3 The signalling term inal m ay be autom atically  replaced in accordance with the principles defined in 
§ 10.5. After the new signalling term inal has been connected to  the signalling da ta  link, signalling link initial
alignm ent starts. I f  successful, the signalling link  is restored. If  no t, activation o f the next signalling link in the
link set (if  any) starts (see, however, the N ote to  § 10.4.1.2).

Successive initial alignm ent attem pts m ay, however, continue on the faulty signalling link until it is 
restored or, for exam ple, the signalling term inal o r signalling da ta  link is disconnected.

Note  — A ctivation o f the next signalling link  in  the link  set should no t be initiated  as long as one of the
activities described in §§ 10.4.2.2 and  10.4.2.3 above is tak ing  place.
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10.4.3 Signalling link deactivation

In the absence o f failures, a link set contains a specified num ber o f active (i.e. aligned) signalling links. 
W henever that num ber is exceeded (e.g. as a result o f signalling link restoration) the active signalling link having 
the lowest priority  in the link set is to be m ade inactive autom atically , provided th a t no signalling traffic is carried 
on tha t signalling link.

D eactivation o f a particu lar signalling link may also be initiated m anually , e.g. in conjunction  with m anual 
m aintenance activities.

W hen a decision has been taken to deactivate a signalling link, the signalling term inal and  signalling data 
link may be disconnected. After deactivation, the idle signalling term inal and  signalling data  link may becom e 
parts o f other signalling links (see §§ 10.5 and 10.6).

10.4.4 L ink set activation

Link set activation is applicable in the case when a link set not having any signalling links in service is to 
be started for the first tim e or after a failure (see § 10.3.4). The link set activation procedure is perform ed as 
specified in § 10.3.4, also as regards the allocation o f signalling data links; i.e., signalling da ta  links are allocated 
in accordance with a predeterm ined list assigning a signalling data link to some or all o f the signalling links in the 
link set. This is m ade in order to cater for the situation ,when it is not possible to com m unicate with the rem ote 
end o f  the link set (c.f. § 10.6). However, when a signalling link has becom e active, signalling data link allocation  
may again be perform ed autom atically  (i.e. activation o f a signalling link takes place as specified in § 10.4.1).

10.5 Autom atic allocation o f  signalling terminals

In conjunction with the signalling link activation and restoration procedures specified in §§ 10.3 and  10.4, 
signalling term inals may be allocated autom atically  to a signalling link. A signalling term inal applicable to the 
link group is allocated in accordance with the follow ing principles:

a) an idle signalling term inal (i.e. a signalling term inal not connected to a signalling data link) is chosen 
if possible;

b) if no idle signalling term inal is available, a signalling term inal is chosen which is connected to an 
unsuccessfully restored or activated signalling link.

Note — A ctivation and restoration is regarded as unsuccessful when it is not possible to com plete the 
initial alignm ent procedure successfully (see §§ 10.3 and  10.4).

M easures should be em ployed to ensure th a t signalling term inals to be allocated  to signalling links are able 
to function correctly (see Recom m endation Q.707).

A link set may be assigned a certain num ber o f signalling term inals. A signalling term inal m ay be 
transferred  from  a signalling link in one link set to a signalling link  in ano ther link set [in accordance with b) 
above] only when the rem aining num ber o f signalling term inals in  the link set is no t below  the specified value.

Note — From  a link set with a m inim um  num ber o f signalling term inals, only one signalling term inal and  
signalling data link may be rem oved at a tim e (e.g. for testing, see R ecom m endation Q.707).

10.6 Autom atic allocation o f  signalling data links

10.6.1 In conjunction with the signalling link activation  and  restoration  procedures specified in § 10.4, signalling 
data  links may be allocated autom atically. Any signalling data  link applicable to  a link group  m ay be chosen for 
a signalling link w ithin that link group.

The signalling da ta  links applicable to  a link group are determ ined by b ila tera l agreem ent and  m ay, for 
exam ple, include all speech circuits between two exchanges. A signalling d a ta  link  m ay also be established as a 
sem iperm anent connection  via one or m ore in term ediate exchanges.

W hen a potential signalling data link is no t em ployed for signalling, it is norm ally  used for o ther purposes 
(e.g. as a speech circuit).
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The identity o f the signalling data link to be used for a particu lar signalling link is determ ined at one o f 
the two involved signalling points and reported  to the rem ote end by a signalling data link connection order 
message. The signalling po in t controlling the choice o f signalling data link is the signalling point initiating the 
activation o r restoration procedure or, in the case when both  ends initiate the procedure at the same po in t in tim e, 
the signalling poin t having the highest signalling po in t code (included in the label o f the message).

10.6.2 W hen a signalling data link has been chosen at a signalling point, the data link is m ade unavailable for 
o ther uses (e.g. as a speech circuit) and  an order to connect the appoin ted  signalling data link to a signalling 
term inal is sent to  the signalling poin t at the rem ote end o f  the signalling link.

The signalling-data-link-connection-order contains:

— the label, indicating the destination and orig inating signalling points and the identity o f the signalling 
link to activate or restore;

— the signalling-data-link-connection-order;

— the identity o f the signalling data link.

F orm ats and codes for the signalling-data-link-connection-order message appear in § 13.

10.6.3 U pon reception o f the signalling-data-link-connection-order, the following applies;

a) In the case when the signalling link to which a received signalling-data-link-connection-order refers is 
inactive as seen from  the receiving signalling point, the message is regarded as an order to activate the 
concerned signalling link, resulting in, for exam ple, allocation o f a signalling term inal. The signalling 
data link indicated in the signalling-data-link-connection-order is then connected to the associated 
signalling term inal and signalling link initial alignm ent starts. An acknow ledgem ent is sent to the 
rem ote signalling point.

In the case when it is not possible to connect the appoin ted  signalling data link to a signalling 
term inal (e.g. because there is no w orking signalling term inal available), the acknow ledgem ent 
contains an indication inform ing the rem ote signalling po in t whether or not an alternative signalling 
data link should be allocated to the concerned signalling link.

b) In the case when the signalling point receives a signalling data link connection order when waiting for 
an acknow ledgem ent, the order is d isregarded in the case when the signalling point code o f the 
receiving signalling point is higher than the signalling point code o f the rem ote signalling point. If  the 
rem ote signalling point has the highest signalling point code, the message is acknow ledged and the 
signalling data  link referred to in the received message is connected.

c) In the case when a signalling-data-link-connection-order is received in other situations (e.g. in the case 
o f an error in procedure), no actions are taken.

The signalling-data-link-connection-acknow ledgem ent contains the label, indicating the destination  and 
orig inating  signalling points and the identity o f the signalling link to activate or restore, and one o f the following 
signals:

— connection-successful signal, indicating that the signalling data link has been connected to a signalling 
term inal;

— connection-'not-successful signal, indicating tha t it was not possible to. connect the signalling data link 
to a signalling term inal, and  that an alternative signalling data link should be allocated;

— connection-not-possib le signal, indicating that it was not possible to connect the signalling data  link to 
a signalling term inal, and  that no alternative signalling data link should be allocated.

Form ats and codes for the signalling-data-link-connection-acknow ledgem ent message appear in § 13.

10.6.4 W hen the signalling po in t initiating the procedure receives a message indicating that signalling data link 
and  signalling term inal have been connected at the rem ote end, the signalling data link is connected to the 
associated signalling term inal and initial alignm ent starts (see § 10.4).

In the case when the acknow ledgem ent indicates th a t it was not possible to connect the signalling data link 
to  a signalling term inal at the rem ote end, an alternative signalling data link is allocated and a new signalling 
d a ta  link  connection  order is sent (as specified above). However, if  the acknow ledgem ent indicates that no 
alternative signalling data link should be allocated, the activation or restoration procedure is term inated for the 
concerned signalling link.
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If no signalling-data-link-connection-acknow ledgem ent or -order is received from the rem ote signalling 
po in t within a tim e-out T7 =  2 s (provisional value), the signalling-data-link-connection-order is repeated:

10.6.5 W hen a signalling data link is disconnected in conjunction with signalling link restoration  or deactivation , 
the signalling data  link is m ade idle (and available, e.g. as speech circuit).

11 Signalling route management

11.1 General

The purpose o f the signalling route m anagem ent function is to ensure a reliable exchange o f in form ation  
between the signalling points about the availability o f the signalling routes.

The unavailability  and  availability o f a signalling route is com m unicated by m eans o f the transfe r-p roh i
bited and transfer-allow ed procedure respectively, specified in §§ 11.2 and  11.3.

Recovery o f signalling route status inform ation is m ade by m eans o f the signalling-route-set-test p rocedure 
specified in § 11.4.

11.2 Transfer-prohibited

11.2.1 The transfer-prohib ited  procedure is perform ed at a signalling po in t acting as a signalling transfer po in t 
for messages relating to a given destination , when it has to notify one or m ore ad jacent signalling points that they 
m ust no longer route the concerned messages via that signalling transfer point.

The transfer-prohib ited  procedure makes use o f the transfer-prohib ited  message and o f the transfer-prohi- 
bited-acknow ledgem ent message which contain:

— the label, indicating the destination  and originating points;

— the transfer-prohib ited  (or transfer-prohibited-acknow ledgem ent) signal; and

— the destination  for which traffic transfer is no longer possible 4).

Form ats and  codes o f these messages appear in § 13.

11.2.2 A transfer-prohibited  message relating to a given destination X  is sent from  a signalling transfer po in t T in  
the following cases:

i) W hen signalling transfer po in t Y  starts to route (at changeover, changeback, forced or norm al 
rerouting) signalling traffic destined to signalling po in t X  via a signalling transfer po in t Z  not 
currently  used by signalling transfer po in t Y  for this traffic. In this case the transfer-prohib ited  
m essage is sent to signalling transfer po in t Z.

ii) W hen signalling transfer po in t T recognizes that it is unable to transfer signalling traffic destined to 
signalling po in t X  (see §§ 5.3.3 and 7.2.3). In this case a transfer-prohib ited  message is sent to  all 
accessible adjacent signalling points.

iii) W hen a message destined to signalling po in t X  is received at signalling transfer po in t T and  signalling 
transfer po in t T is unable to transfer the message. In this case the transfer-prohib ited  m essage is sent 
to the adjacent signalling po in t from  which the concerned m essage was received.

If  no transfer-prohibited-acknow ledgem ent is received in response to a transfer-prohib ited  m essage w ithin 
T8 =  1 s (provisional value) the transfer-prohibited  message is repeated. D uring this time, the transfer-p roh ib ited  
message will not be sent according to criterion iii) above.

Exam ples o f the above situation appear in R ecom m endation Q.705.

11.2.3 W hen a signalling po in t receives a transfer-prohibited  m essage from  signalling transfer po in t T i t  sends in 
response to signalling transfer po in t T a transfer-prohibited-acknow ledgem ent; m oreover, it perform s the actions 
specified in § 7 (since reception o f transfer-prohibited  message indicates the unavailability  o f  the concerned 
signalling route, see § 3.4.1).

The possibility o f referring to a m ore general destination  than  a single signalling  p o in t (e.g. a signalling region), o r m ore
restrictive than  a single signalling po in t (e.g. an indiv idual U ser Part) is for fu rther study.
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11.2.4 In some circum stances it may happen that a signalling po in t receives either a repeated transfer-prohibited  
m essage or a transfer-prohibited  message relating to a nonexistent route (i.e. there is no route from that signalling 
po in t to  the concerned destination  via signalling transfer po in t Y, according to signalling network configuration) 
o r to a destination  which is already inaccessible, due to previous failures; in this case a transfer-prohibited- 
acknow ledgem ent is sent, w ithout fu rther actions.

11.3 Transfer-allowed

11.3.1 The transfer-allow ed procedure is perform ed at a signalling poin t, acting as signalling transfer po in t for 
messages relating to a given destination , when it has to notify one or m ore adjacent signalling points that they 
may start to route to it, if  appropriate , the concerned messages.

The transfer-allow ed procedure makes use o f the transfer-allow ed message and o f the transfer-allow ed- 
acknow ledgem ent which contain:

— the label, indicating the destination  and originating points;

— the transfer-allow ed (or transfer-allow ed-acknow ledgem ent) signal; and

— the destination  for which transfer is now possible 4).

Form ats and codes o f these messages appear in § 13.

11.3.2 A transfer-allow ed message relating to a given destination X  is sent from signalling transfer po in t T in  the 
follow ing cases:

i) W hen signalling transfer po in t Y stops routing (at changeback or norm al rerouting) signalling traffic 
destined to signalling po in t X  via a signalling transfer po in t Z  (to which the concerned traffic was 
previously diverted as a consequence o f changeover or forced rerouting). In this case the transfer- 
allowed message is sent to signalling transfer po in t Z.

ii) W hen signalling transfer po in t T recognizes that it is again able to transfer signalling traffic destined
to signalling po in t X  (see. §§ 6.2.3 and  8.2.3). In this case a transfer-allow ed message is sent to all
accessible adjacent signalling points.

If no transfer-allow ed-acknow ledgem ent is received in response to a transfer-allow ed message w ithin 
T9 =  1 s (provisional value), the transfer-allow ed message is repeated.

Exam ples o f the above situations appear in R ecom m endation Q.705.

11.3.3 W hen a signalling po in t receives a transfer-allow ed message from  signalling transfer point T, it sends in 
response a transfer-allow ed-acknow ledgem ent to signalling transfer point T; m oreover, it perform s the actions 
specified in § 8 (since reception o f a transfer-allow ed message indicates the availability o f the concerned signalling 
route, see § 3.4.2).

11.3.4 In some circum stances it may happen that a signalling po in t receives either a repeated transfer-allow ed 
m essage or a transfer-allow ed message relating to a nonexistent signalling route (i.e. there is no route from  that 
signalling po in t to  the concerned destination  via signalling transfer po in t T according to the signalling network 
configuration); in this case a transfer-allow ed-acknow ledgem ent is sent, w ithout further actions.

11.4 Signalling-route-set-test

11.4.1 The signalling-route-set-test procedure is used at a signalling po in t to test whether or not signalling traffic 
tow ards a certain  destination  m ay be routed via an ad jacent signalling transfer point.

The procedure m akes use o f the signalling-route-set-test message, and  the transfer-allow ed and the 
transfer-prohib ited  procedures.

The possibility  to  refer to  m ore general destination  than  a single signalling p o in t (e.g. a signalling region), or m ore
restrictive than  a single signalling p o in t (e.g. an individual U ser Part) is for further study.
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— the label, indicating the destination  and  originating points;

— the signalling-route-set-test signal; and

— the destination , the accessibility o f which is to be tested 4).

Form at and  coding o f this m essage appear in § 13.

11.4.2 A signalling-route-set-test m essage is sent from  a signalling po in t in the follow ing cases:

a) W hen a transfer-prohib ited  message is received from  an adjacent signalling transfer point. In this case 
a signalling-route-set-test message is sent to that signalling transfer po in t referring to the destination  
declared inaccessible by the transfer-prohibited  message every 30 seconds (provisional value) until a 
transfer-allow ed message, indicating that the destination has becom e accessible, is received.

b) W hen a previously unavailab le link set, directly connecting the signalling poin t with a signalling 
transfer point, becomes available. In this case signalling-route-set-test messages sent to the signalling 
transfer po in t refer to all destinations which in the absence o f failures are accessible via the signalling 
transfer point.

c) W hen the route status in form ation  at a signalling po in t is to be updated , for exam ple in conjunction  
with processor restart. In this case signalling-route-set-test messages, referring to all destinations which 
in the absence o f failures are accessible from the signalling point, are sent. For a certain  destination  a 
signalling-route-set-test message is sent to each adjacent signalling transfer po in t which under norm al 
conditions is capable o f routing signalling traffic to the destination.

In case a) above, the procedure is used in order to recover the signalling route availability  in form ation  tha t 
may not have been received because o f some signalling netw ork failure.

In cases b) and c) above, the positive or negative responses to the test messages (i.e. the reception  o f 
transfer-allow ed messages or transfer-prohibited  messages) are used to  update route status in form ation  in the 
signalling point.

11.4.3 A signalling-route-set-test message is sent to  the adjacent signalling transfer po in t as an ord inary  signalling 
netw ork m anagem ent message.

11.4.4 At the reception o f a signalling-route-set-test message, a signalling transfer po in t will send in response:

— a transfer-allow ed message, referring to the destination  the accessibility o f w hich, is tested, if  the 
signalling transfer po in t can reach the indicated destination  via a signalling link not connected  to  the 
signalling po in t from  which the signalling-route-set-test m essage was orig inated;

— a transfer-prohib ited  message in all other cases (including the inaccessibility o f th a t destination).

11.4.5 At the reception o f the transfer-allow ed or transfer-prohibited  message, the signalling po in t will perform  
the procedures specified in §§ 11.2.3 and  11.3.3 respectively.

The signalling-route-set-test message contains:

12 Common characteristics o f message signal unit formats

12.1 General

The basic signal un it fo rm at which is com m on to all m essage signal units is described in R ecom m enda
tion Q.703, § 2. From  the po in t o f view o f the Message T ransfer Part level 3 functions, com m on characteristics o f 
the message signal units are the presence of:

— the service in form ation  octet;

— the label, con tained  in the signalling in form ation  field, and , in particu lar, the rou ting  label.

The possibility to  refer to  m ore general destination  than  a single signalling  p o in t (e.g. a signalling region), o r m ore
restrictive than  a single signalling p o in t (e.g. an indiv idual User Part) is fo r fu rther study.

Fascicle VI.6 — Rec. Q.704 103



12.2 Service information octet

The service in form ation octet o f message signal units contains the service ind icator and  the sub-service 
field. The structure o f the service in form ation  octet is shown in Figure 13/Q.704.

DC BA DCBA

Sub-service
field

Service
indicator

First bit 
transmitted

CCITT-35510

FIG U R E 13/Q.704 

Service information octet

12.2.1 Service indicator

The service indicator is used by signalling handling functions to perform  message d istribution  (see § 2.4) 
and , in some special applications, to perform  message routing (see § 2.3).

The service indicator codes are allocated as follows:

bits D C  B A 
0 0 0 0 
0 0 0 1

0 0 1 0  
0 0 1 1

0 1 0  0 
0 1 0  1 

0 
1

0 1 1 
0 1 1

1 0  0 0 
1 0  0 1 
1 0  1 0  
1 0  1 1

1 1 0  0 
1 1 0  1 
1 1 1 0  
1 1 1 1

Signalling network m anagem ent messages 
Signalling network testing and m aintenance messages

Spare for in ternational allocation

Telephone User Part
Spare for in ternational allocation
D ata User Part (call and  circuit related messages)
D ata User Part (facility registration and cancellation messages)

Spare for in ternational allocation

For national use

12.2.2 Sub-service fie ld

The sub-service field contains the national ind icator (bits C and  D) and two spare bits (bits A and  B). The 
national ind icator is used by signalling message handling functions (e.g. in order to determ ine the relevant 
signalling po in t num bering scheme); see §§ 2.3 and  2.4.

The two spare bits, coded 00, are available for possible future needs tha t may require a com m on solution 
for all in ternational User Parts.

The national ind icator provides for d iscrim ination  between in ternational and  national messages. In the 
case o f  national messages it can be used, for exam ple, for discrim ination between different label structures. The 
national ind icator codes are allocated as follows:

bits D C
0 0 In ternational message
0 1 Spare (for in te rnational use only)
1 0 N ational message
1 1 Reserved for national use >
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The in ternational spare code (01) should not be used for im plem enting features which are to be provided 
both in ternationally  and nationally.

In national applications when the d iscrim ination provided by the national ind icator is no t used, the w hole 
sub-service field can be used independently  for d ifferent User Parts.

12.3 Label

The structure and  content o f the label is defined for each U ser Part and  is defined in the relevant 
specification. The com m on part o f the label used for signalling message handling , the routing  label, is specified 
in § 2.2.

13 Formats and codes of signalling network management messages

13.1 General

13.1.1 The signalling netw ork m anagem ent messages are carried on the signalling channel in message signal units, 
the form at o f which is described in § 12 and in R ecom m endation Q.703, § 2. In particu lar, as indicated  in § 12.2 
these messages are distinguished by the configuration 0000 o f the service ind icato r (SI). The sub-service field (SSF) 
o f the messages is used according with the rules indicated in § 12.2.2.

13.1.2 The signalling in form ation field consists o f an integral num ber o f octets and contains the label, the 
heading code and  one or m ore signals and  indications. The structure and  function  o f the label, and o f the heading 
code, are described in §§ 13.2 and  13.3 respectively; the detailed m essage form ats are described in the follow ing 
sections. For each message the sequence o f fields is shown in the corresponding  figure, including fields tha t may 
or m ay not be present.

In the figures, the fields are shown starting from  the right to the left (i.e. the first field to be transm itted  is 
at the right). W ithin each field the in form ation  is transm itted  least significant bit first. Spare bits are coded 0 
unless otherw ise indicated.

13.2 Label

For signalling netw ork m anagem ent messages the label coincides w ith the routing label and  indicates the 
destination  and  originating  signalling points o f the message; m oreover, in the case o f messages related to  a 
particu lar signalling link, it also indicates the identity  o f the signalling link am ong those in terconnecting  the 
destination  and  originating  points. The standard  label structure o f M essage T ransfer Part level 3 messages appears 
in Figure 14/Q .704; the to tal length is 32 bits.

SLC OPC DPC

First bit 
transmitted4 14 14

--------------------- ►
Length ccmr-35870
(bit)

FIG U R E 14/Q.704 
Standard label structure

The m eaning and use o f the destination  po in t code (DPC) and  o f  the originating  po in t code (OPC) fields 
are described in § 2. The signalling link code (SLC) indicates the signalling link, connecting the destina tion  and  
originating  points, to which the m essage is related. If  the message is no t related to a signalling link, o r ano ther 
particu lar code is not specified, it is coded 0000.
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13.3 Heading code (HO)

The heading code (HO) is the 4 bit field follow ing the label and identifies the message group. 

The different heading codes are allocated as follows:

0000 Spare
0001 Changeover and  changeback messages
0010 Emergency changeover message
0011 Spare (reserved for signalling-traffic-flow -control messages)
0100 T ransfer-prohibited  and -allowed messages
0101 Signalling-route-set-test messages
0110 Spare
0111 Spare
1000 S ignalling-data-Iink-connection messages 

The rem aining codings are spare.

The synopsis o f signalling network m anagem ent messages is given in Table 1/Q .704.

13.4 Changeover message

13.4.1 The form at o f the changeover message is shown in Figure 15/Q.704.

0 DC BA 0001

}

FSN of last 
accepted MSU

Heading 
code H1

Heading 
code HO

Label

First bit 
transmitted1 7 4 4 32

--------- —---------►
CCITT-35880

FIGURE 15/Q.704 
Changeover message

13.4.2 The changeover message is m ade up o f the follow ing fields:

— Label (32 bits): see § 13.2.

— H eading code HO (4 bits): see § 13.3.

— H eading code HI (4 bits): see § 13.4.3.

— Forw ard sequence num ber o f last accepted message signal un it (7 bits).

— A filler bit coded 0.

13.4.3 The H eading code H I contains signal codes as follows:

bit D C  B A
0 0 0 1 C hangeover order signal
0 0 1 0  Changeover acknow ledgem ent signal

13.5 Changeback message

13.5.1 The form at o f the changeback message is shown in Figure 16/Q.704.

DC BA 0001

First bit

Changeback code
Heading

code
H1

Heading
code

HO
Label

8 4 4 32 transmitted
-----------— ----------►

CCITT-35580

FIGURE 16/Q.704 
Changeback message
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13.5.2 The changeback message is m ade up o f the follow ing fields:

— Label (32 bits): see § 13.2.

— H eading code HO (4 bits): see § 13.3.

— H eading code HI (4 bits): see § 13.5.3.

— C hangeback code (8 bits): see § 13.5.4.

13.5.3 The H eader code H I contains signal codes as follows:

bit C D B A
0 1 0  1 C hangeback declaration  signal
0 1 1 0  C hangeback acknow ledgem ent signal

13.5.4 The changeback code is an 8-bit code assigned by the signalling poin t which sends the m essage according 
to  the criteria described in § 6.

13.6 Emergency changeover message

13.6.1 The form at o f the em ergency changeover message is show n in Figure 17/Q.704.

DC BA 0 0 1 0

Heading
code

H1

Heading
code

HO
Label

32
First bit 
transmitted

CCITT-35570

FIGURE 17/Q.704 
Emergency changeover message

13.6.2 The em ergency changeover message is m ade up  o f the follow ing fields:

— Label (32 bits): see § 13.2.

— H eading code HO (4 bits): see § 13.3.

— H eading code H I (4 bits): see § 13.4.3.

13.7 Transfer-prohibited message

13.7.1 The form at o f the transfer-prohib ited  message is shown in Figure 1 8 /Q .7044).

4) The possibility to refer to more general destination than a single signalling point (e.g. a signalling region), or more
restrictive than a single signalling point (e.g. an individual User Part) is for further study.

Fascicle VI.6 — Rec. Q.704 107



FIGURE 18/Q.704 
Transfer-prohibited message

13.7.2 The transfer-prohibited  message is m ade up o f the follow ing fields:

— Label (32 bits): see § 13.2.

— H eading code HO (4 bits): see § 13.3.

— H eading code HI (4 bits): see § 13.7.3.

— D estination (14 bits): see § 13.7.4.

— Spare bits (2 bits) code 00.

13.7.3 The heading code HI contains signal codes as follows:

bit D C  B A
0 0 0 1 T ransfer-prohibited  signal
0 0 1 0  T ransfer-prohibited-acknow ledgem ent signal

13.7.4 The destination  field contains the identity o f  the signalling po in t to which the message refers.

13.8 Transfer-allowed message

13.8.1 The form at o f the transfer-allow ed message is shown in Figure 19 /Q .7044).

FIGURE 19/Q.704 
Transfer allowed message

The possibility to refer to a more general destination than a single signalling point (e.g. a signalling region), or more
restrictive than a single signalling point (e.g. an individual User Part) is for further study.
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13.8.2 The transfer-allow ed message is m ade up o f the follow ing fields:

— Label (32 bits): see § 13.2.

— H eading code HO (4 bits): see § 13.3.

— H eading code HI (4 bits): see § 13.8.3.

— D estination (14 bits): see § 13:7.3.

— Spare bits (2 bits) coded 00.

13.8.3 The heading code HI contains signal codes as follows:

b it D C  B A  
0 1 0  1 
0 1 1 0

Transfer-allow ed signal 
Transfer-allow ed-acknow ledgem ent signal

13.9 Signalling-route-set-test message

13.9.1 The form at o f the signalling-route-set-test message is shown in Figure 2 0 /Q .7 0 4 4).

00 0001 0101

/ Destination
Heading

code
H1

Heading
code

HO
Label

2 14 4  4  32

FIGURE 20/Q.704
Signalling-route-set-test message

First bit 
transmitted

CCITT-35890

13.9.2 This message is m ade up o f the following fields:

— Label (32 bits): see § 13.2.

— H eading code HO (4 bits): see § 13.3.

— H eading code H I (4 bits): is coded 0001.

— D estination (14 bits): see § 13.7.3.

— Spare bits (2 bits), coded 00.

13.10 Signalling data link connection order message

13.10.1 The form at o f the signalling data link connection  order message is show n in Figure 21/Q .704.

0 0 0 0 0001 1000

/ Signalling 
data link 
identity

Heading
code

H1

Heading
code
HO

Label

4 12 4  4

FIGURE 21/Q.704

32

Signalling-data-link-connection-order message

First bit 
transmitted

CCITT-35900

4) The possibility to refer to more general destination than a single signalling point (e.g. a signalling region), or more
restrictive than a single signalling point (e.g. an individual User Part) is for further study.

Fascicle V1.6 — Rec. Q.704 109



13.10.2 The signalling-data-link-connection-order message is m ade up o f the following fields:

— Label (32 bits): see § 13.2.

— H eading code HO (4 bits): see § 13.3.

— H eading code HI (4 bits): is coded 0001.

— Signalling data link identity (12 bits): see § 13.10.3.

— Spare bits (4 bits) coded 0000.

13.10.3 The signalling data  link identity field contains the circuit identification code (CIC), or the bearer
identification  code (BIC) in case o f a 64-kbit/s channel used to carry subm ultiplexed data stream s, o f the 
transm ission link corresponding to the signalling da ta  link.

13.11 Signalling-data-link-connection-acknowledgement message

13.11.1 The form at o f the signalling da ta  link connection  acknow ledgem ent message is shown in
Figure 22/Q.704.

DC BA 1000

Heading
code
H1

Heading
code
HO

Label

32
First bit 
transmitted

CCITT-35570

FIG U R E  22/Q.704 

Signalling-data-Iink-connection-acknowledgement message

13.11.2 The signalling-data-link-connection-acknow ledgem ent message is m ade up o f the follow ing fields:

— Label (32 bits): see § 13.2.

— H eading code HO (4 bits): see § 13.3.

— H eading code H I (4 bits): see § 13.11.3.

13.11.3 The heading code HI contains signal codes as follows:

bit D C  B A
0 0 1 0  Connection-successful signal
0 0 1 1  C onnection-not-successful signal
0 1 0  0 C onnection-not-possib le signal

14 State transition diagrams

14.1 General

§ 14 contains the description o f the signalling netw ork functions described in §§ 2 to 11 in the form  of 
state transition  diagram s according to the C C IT T  Specification and  D escription Language (SDL).

A set o f diagram s is provided for each o f the follow ing m ajor functions:

a) signalling message handling (SM H), described in § 2;

b) signalling traffic m anagem ent (STM ), described in §§ 4 to 9;

c) signalling route m anagem ent (SRM ), described in § 10;

d) signalling link m anagem ent (SLM ), described in § 11.
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TABLE 1/Q.704

Heading code allocation of signalling network management messages

CBA -  Changeback-acknow ledgem ent signal
CBD -  Changeback-declaration signal
CHM  -  C hangeover and changeback m essages
CNP -  Connection-not-possible signal
CNS -  Connection-not-successful signal
COA -  Changeover-acknow ledgem ent signal
COO -  C hangeover-order signal
CSS -  C onnection-successful signal
DLC -  Signalling-data-link-connection-order signal
DLM -  Signalling-data-link-connection-order message
ECA -  Em ergency-changeover-acknow ledgem ent signal

ECM -  Em ergency-changeover m essage
ECO -  Em ergency-changeover-order signal
FCM  -  Signalling-traffic-flow control m essages
RSM -  Signalling-route-set-test message
RST -  Signalling-route-set-test signal
TAA -  T ransfer-allow ed-acknow ledgem ent signal
TFA  -  Transfer-allow ed signal
TFM  -  T ransfer-prohibited and transfer-allowed m essages
TFP -  T ransfer-prohibited signal
TPA  -  T ransfer-prohibited-acknow ledgem ent signal

For each m ajor function a figure illustrates a subdivision in to  functional specification blocks, show ing 
their functional interactions as well as the interactions with the other m ajor functions. In each case this is follow ed 
by figures showing state transition  d iagram s for each o f the functional specification blocks.

The detailed functional breakdow n shown in the follow ing d iagram s is in tended  to  illustrate a reference 
model and to assist in terpretation  o f the text in the earlier sections. The state transition  d iagram s are in tended  to  
show precisely the behaviour o f the signalling system under norm al and  abnorm al conditions as viewed from  a 
rem ote location. It m ust be em phasized that the functional partition ing  shown in the follow ing d iagram s is used 
only to facilitate understanding  o f the system behaviour and  is no t in tended to specify the functional partition ing  
to be adopted in a practical im plem entation o f the signalling system.

14.2 Drafting conventions

14.2.1 Each m ajor function  is designated by its acronym  (e.g. SM H =  signalling m essage handling).

14.2.2 Each functional block is designated by an acronym  which identifies it and  also identifies the m ajo r 
function to which it belongs (e.g. H M R T  =  signalling message handling-m essage rou ting ; TLA C =  signalling 
traffic m anagem ent-link availability control).
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14.2.3 External inputs and  ou tputs are used for in teractions between different functional blocks. Included w ithin 
each input and  ou tput symbol in the state transition  diagram s are acronym s which identify the functions which 
are the source and  destination o f the message, e.g.:

L2->- L3 indicates tha t the message is sent between functional levels

from : functional level 2
to: functional level 3

RTPC-* TSRC indicates that the message is sent w ithin a functional level (3 in this case)

from : signalling route m anagem ent-transfer prohibited  control
to: signalling traffic m anagem ent-signalling routing control

14.2.4 Internal inputs and outputs are only used to indicate control o f tim e-outs.

14.3 Signalling message handling

Figure 23/Q .704 shows a subdivision o f  the signalling message handling (SM H) function into sm aller 
functional specification blocks and also shows the functional in teractions between them. Each o f these functional 
specification blocks is described in detail in a state transition  d iagram  as follows:

a) message discrim ination (H M D C ) is show n in Figure 24/Q .704;

b) message distribution  (H M D T ) is shown in Figure 25/Q .704;

c) message routing (H M R T) is shown in Figure 26/Q.704.

14.4 Signalling traffic m anagem ent

Figure 27/Q .704 shows a subdivision o f the signalling traffic m anagem ent (STM ) function into sm aller 
functional specification blocks and  also shows functional interactions between them. Each o f these functional
specification blocks is described in detail in a state transition  d iagram  as follows:

a) link availability control (TLAC) is shown in Figure 28/Q .704;

b) signalling routing control (TSRC) is shown in Figure 29/Q .704;

c) changeover control (TCOC) is shown in Figure 30/Q .704;

d) changeback control (TCBC) is shown in Figure 31/Q .704;

e) forced rerouting control (TFRC ) is shown in Figure 32/Q .704;

f)  controlled rerouting control (TC RC ) is show n in Figure 33/Q .704;

g) signalling traffic flow control (TSFC) is shown in Figure 34/Q.704.

14.5 Signalling link m anagem ent

Figure 35/Q .704 shows a subdivision o f the signalling link m anagem ent function (SLM ) into sm aller 
functional specification blocks and  also shows functional interactions between them . Each o f these functional
specification blocks is described in detail in a state transition  diagram  as follows:

a) link set control (LLSC) is shown in Figure 36/Q .704;

b) signalling link activity control (LSAC) is shown in Figure 37/Q .704;

c) signalling link activation (LSLA) is show n in Figure 38/Q .704;

d) signalling link restoration (LSLR) is shown in Figure 39/Q .704;

e) signalling link deactivation (LSLD) is shown in Figure 40/Q .704;

f )  signalling term inal allocation (LSTA) is shown in Figure 41/Q .704;

g) signalling da ta  link allocation (LSDA) is shown in Figure 42/Q .704.

14.6 Signalling route m anagem ent

Figure 43/Q .704 shows a subdivision o f the signalling route m anagem ent (SRM ) function into sm aller 
functional specification blocks and  also shows functional interactions between them. Each o f these functional
specification blocks is described in detail in a state transition  diagram  as follows:

a) transfer prohib ited  control (RTPC) is shown in Figure 44/Q .704;

b) transfer allow ed control (RTAC) is shown in Figure 45/Q .704;

c) signalling route set test contro l (RSRT) is shown in Figure 46/Q.704.
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BSNT Backward sequence num ber o f next signal unit to be transm itted

DPC D estination po in t code

FSN C Forw ard sequence num ber o f last message signal unit accepted by rem ote level 2

H M D C  M essage discrim ination

H M D T  M essage d istribution

H M R T  M essage routing

LI Level 1

L2 Level 2

L3 Level 3

L4 Level 4

LLSC Link set control

LSAC Signalling link activity control

LSDA Signalling data link allocation

LSLA Signalling link activation

LSLD Signalling link deactivation

LSLR Signalling link restoration

LSTA Signalling term inal allocation

M G M T  M anagem ent system

RSR T Signalling route set test control

RTAC Transfer allowed control

RTPC Transfer prohibited  control

SLM Signalling link m anagem ent

SLS Signalling link selection

SM H Signalling message handling

SRM  Signalling route m anagem ent

SLTC Signalling link test control

STM Signalling traffic m anagem ent

TCBC Changeback control

TCO C Changeover control

T C R C  C ontrolled  rerouting control

T FR C  Forced rerouting control

TLAC Link availability control

TSFC Signalling traffic flow control

TSR C Signalling routing control

Timers

T1 Delay to avoid message m is-sequencing on changeover

T2 W aiting for changeover acknow ledgem ent

T3 Time controlled diversion — delay to  avoid m is-sequencing on changeback

T4 W aiting for changeback acknow ledgem ent (first attem pt)

T5 W aiting for changeback acknow ledgem ent (second attem pt)

T6 Delay to avoid message m is-sequencing on controlled  rerouting

T7 W aiting for signalling data link connection acknow ledgem ent

T8 W aiting for transfer prohibited acknow ledgem ent

T9 W aiting for transfer allowed acknow ledgem ent

T10 W aiting to repeat signalling route set test message

14.7 Abbreviations and timers used in Figures 23/Q .704  to 46/Q .704

Fascicle VI.6 — Rec. Q.704 113



114 
Fascicle 

VI.6 
— 

R
ec. 

Q
.704

To level 4  
(LA)

To s ig n a llin g  ro u te  
m a n a g e m e n t  (SRM )

To s ig n a llin g  link 
m a n a g e m e n t  (SLM)

To s ig n a llin g  tra ffic  
m a n a g e m e n t  (STM )

To s ig n a llin g  link 
te s t  c o n tro l

From  level 4  
(LA)

From  s ig n a llin g  ro u te  
m a n a g e m e n t  (SRM )

From  s ig n a llin g  link 
m a n a g e m e n t  (SLM)

From  s ig n a llin g  tra ffic  
m a n a g e m e n t  (STM )

From  s ig n a llin g  link 
t e s t  c o n tro l (SLTC)

T e lep h o n e  m e s s a g e  
D ata  m e s s a g e

T ra n sfe r  p ro h ib ite d  
T ra n sfe r  p ro h ib ite d  a c k n o w le d g e m e n t 
S ig n a llin g  ro u te  s e t  t e s t  
T ra n sfe r  a llo w ed
T ra n sfe r  a llo w e d  a c k n o w le d g e m e n t

S ig n a llin g  d a ta  link  c o n n e c tio n  o rd e r  
C o n n e c tio n  s u c c e s s fu l  
C o n n e c tio n  n o t s u c c e s s fu l  
C o n n e c tio n  n o t p o s s ib le

C h a n g e o v e r  a c k n o w le d g e m e n t 
E m e rg e n c y  c h a n g e o v e r  a c k n o w le d g e m e n t 
C h a n g e b a c k  d e c la ra t io n  
C h a n g e b a c k  a c k n o w le d g e m e n t 
C h a n g e o v e r  o rd e r  
E m e rg e n c y  c h a n g e o v e r  o rd e r

S ig n a ll in g  link t e s t  m e s s a g e  
S ig n a ll in g  link  t e s t  m e s s a g e  
a c k n o w le d g e m e n t

D ata  m e s s a g e  
T e lep h o n e  m e s s a g e

T ra n sfe r  p ro h ib ite d  
T ra n sfe r  p ro h ib ite d  a c k n o w le d g e m e n t 
S ig n a llin g  ro u te  s e t  t e s t  
T ra n sfe r  a llo w ed
T ra n sfe r  a llo w e d  a c k n o w le d g e m e n t

S ig n a llin g  d a ta  link  c o n n e c tio n  o rd e r  
C o n n e c tio n  s u c c e s s fu l  
C o n n e c tio n  n o t su c c e s s fu l  
C o n n e c tio n  n o t p o s s ib le

C h a n g e o v e r  a c k n o w le d g e m e n t 
E m e rg e n c y  c h a n g e o v e r  a c k n o w le d g e m e n t 
C h a n g e b a c k  d e c la ra t io n  
C h a n g e b a c k  a c k n o w le d g e m e n t 
C h a n g e o v e r  o rd e r  
E m e rg e n c y  c h a n g e o v e r  o rd e r

H
M e s s a g e  

d is tr ib u tio n  (HMDT) 
F ig u re  2 5 / 0 7 0 4

M e s s a g e  fo r 
d is tr ib u tio n  J

M e s s a g e  d isc r i
m in a tio n  (HMDC) 
F ig u re  2 4 /Q .7 0 4

H

H

- A
S ig n a llin g  link t e s t  m e s s a g e  
S ig n a llin g  link t e s t  m e s s a g e  
a c k n o w le d g e m e n t H

M e s s a g e  fo r 
ro u tin g

R eceiv ed
m e s s a g e

M e s s a g e  
ro u tin g  (HMRT) 

F ig u re  2 6 / 0 .7 0 4

M e ss a g e  fo r 
tra n s m is s io n

I____
- 4

■-[

M e ssa g e  received  for 
in a c c e s s ib le  S P

U p d a te  ro u tin g  
ta b le s y -

From  level 2 
(L2)

To level 2 
(L2)

To s ig n a llin g  ro u te  
m a n a g e m e n t  (SRM )

From  s ig n a llin g  tra ffic  
m a n a g e m e n t  (STM )

CCITT-40110

FIGURE 23/Q.704
Level 3 — signalling message handling (SMH); functional block interactions



R eceiv ed  y m e s s a g e  /  L 2 - L 3

D ete
lat

s tru t

m in e
Del
: tu re

From  n a tio n a l 
in d ic a to r

FIGURE 24/Q.704
Signalling message handling; message 

discrimination (HMDC)

Fascicle VI.6 — Rec. Q.704 115



Fascicle 
VI.6 

— 
R

ec. 
Q

.704

C Z D
M e s s a g e  fo r 
d is tr ib u tio n  

HM D C -H M D T

D ata
U se r
P a rt

D ata  
m e s s a g e  

HMDT — L4

T e lep h o n y  
U se r  P art

T e lep h o n e
m e s s a g e

H M D T -L 4

S ig n a llin g  n e tw o rk  m a n a g e m e n t

S ig n a llin g  
ro u te  m a n a g e m e n t 

m e s s a g e  
HMDT — SRM

S ig n a llin g  
link m a n a g e m e n t  

m e s s a g e  
H M D T —SLM  -

S ig n a llin g  n e tw o rk  
te s t in g  a n d  
m a in te n a n c e

S ig n a llin g  
tra ffic  m a n a g e m e n t 

m e s s a g e  
HMDT — STM

Invalid O th e r  
U se r 

i P a rts

S ig n a llin g  link 
t e s t  c o n tro l 

m e s s a g e  
HMDT —SLTC

D iscard
m e s s a g e

C D
S ig n a llin g  ro u te  
m a n a g e m e n t m e s s a g e  
m ay  b e :
-  t ra n s fe r  p ro h ib ite d
-  t ra n s fe r  p ro h ib ite d  

a c k n o w le d g e m e n t
-  s ig n a llin g  ro u te  s e t  t e s t
-  t r a n s fe r  a llo w ed
-  tra n s fe r  a llo w ed  

a c k n o w le d g e m e n t

S ignalling  link m a n a g e m e n t  
m e s s a g e  m ay  b e :
-  s ig n a llin g  d a ta  link 

co n n ec tio n  o rd e r
-  co n n ec tio n  s u c c e s s fu l
-  co n n ec tio n  not s u c c e s s fu l
-  co n n ec tio n  n o t p o s s ib le

S ig n a llin g  tra ffic
m a n a g e m e n t  m e s s a g e
m ay  b e :
-  c h a n g e o v e r  

a c k n o w le d g e m e n t
-  e m e rg e n c y  c h a n g e o v e r  

a c k n o w le d g e m e n t
-  c h a n g e b a c k  d e c la ra t io n
-  c h a n g e b a c k  

a c k n o w le d g e m e n t
-  c h a n g e o v e r  o rd e r
-  e m e rg e n c y  c h a n g e o v e r  

o rd e r

S ig n a llin g  link  te s t  
co n tro l m e s s a g e  m ay  b e :
-  s ig n a llin g  link te s t  

m e s s a g e
-  s ig n a llin g  link te s t  

m e s s a g e
a c k n o w le d g e m e n t

CCITT-40120

FIGURE 25/Q.704
Signalling message handling; message distribution (HMDT)



Fascicle 
VI.6 

- 
R

ec. 
Q

.704

M e ss a g e  
rece iv ed  fo r 

in a c c e s s ib le  S P  
HM RT — RTPC

S e le c t  link in 
link  s e t  o n  th e  
b a s is  o f SLS

M e s s a g e  fo r 
t ra n s m is s io n  

L3 — L2
To s e le c te d  link

00
Idle

S ig n a llin g  tra ffic  
m a n a g e m e n t  

m e s s a g e  
S T M - H M R T

S ig n a llin g  link 
te s t  c o n tro l 

m e s s a g e  
SLTC — HMRT

S ig n a llin g  ro u te
m a n a g e m e n t
m e s s a g e  m ay  b e :
-  t ra n s fe r  

p ro h ib ite d
-  t ra n s fe r  

p ro h ib ite d  
a c k n o w le d g e m e n t

-  s ig n a llin g  ro u te  
s e t  t e s t

-  t r a n s fe r  a llo w ed
-  tra n s fe r  a llo w ed  

a c k n o w le d g e m e n t

S ig n a llin g  link 
m a n a g e m e n t  
m e s s a g e  m ay  b e :
-  s ig n a llin g  d a ta  

link c o n n e c tio n  
o rd e r

-  c o n n e c tio n  
s u c c e s s fu l

-  c o n n e c tio n  no t 
s u c c e s s fu l

-  c o n n e c tio n  n o t 
p o s s ib le

S ig n a ll in g  tra ffic
m a n a g e m e n t
m e s s a g e  m ay  b e :
-  c h a n g e o v e r  

a c k n o w le d g e m e n t
-  e m e rg e n c y  

c h a n g e o v e r  
a c k n o w le d g e m e n t

-  c h a n g e b a c k  
d e c la ra t io n

-  c h a n g e b a c k  
a c k n o w le d g e m e n t

-  c h a n g e o v e r  
o rd e r

-  e m e rg e n c y  
c h a n g e o v e r  
o rd e r

S ig n a llin g  link 
te s t  co n tro l 
m e s s a g e  m ay  b e :
-  s ig n a llin g  link 

te s t  m e s s a g e
-  s ig n a llin g  link 

te s t  m e s s a g e  
a c k n o w le d g e m e n t

CCITT-40130

FIGURE 26/Q.704
Signalling message handling; message routing (HMRT)
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Signalling traffic management; link availability control (TLAC)
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Signalling traffic management; changeover control (TCOC)
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FIGURE 30/Q.704 (sheet 2 of 3)
Signalling traffic management; changeover control (TCOC)
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Signalling traffic management; changeback control (TCBC)
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FIGURE 32/Q.704
Signalling traffic management; forced rerouting control 

(TFRC)
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FIG U R E 33/Q.704 

Signalling traffic management; controlled rerouting control (TCRC)
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FIG U RE 34/Q.704 

Signalling traffic management; signalling traffic flow control (TSFC)
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Level 3 — Signalling link management (SLM); functional block interactions
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Signalling link management; signalling link activation (LSLA)
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FIGURE 39/Q.704 
Signalling link management; signalling link restoration (LSLR)
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Signalling link management; signalling link 
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Signalling link m anagement; signalling terminal allocation (LSTA)
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FIGURE 42/Q.704 
Signalling link management; signalling data link allocation (LSDA)
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Level 3 — signalling route management (SRM); functional block interactions
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FIG U R E 44/Q.704 

Signalling route m anagement; transfer prohibited control (RTPC)
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Signalling route management; transfer allowed control (RTAC)
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FIG U R E  46/Q.704 

Signalling route m anagement; signalling route set test control (RSRT)
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A N N E X  A

Signalling Link Management and 
Signalling Traffic Management by the Switchover Method

A. 1 General

A. 1.1 This annex describes a set o f  actions and  procedures for signalling link m anagem ent which is an 
alternative to som e o f the procedures specified in § 10, and  which is in tended for use w ithin national integrated  
digital netw orks, in particu lar for local exchange networks. A lternative signalling traffic m anagem ent actions to 
those specified in § 5 are also described.

A. 1.2 The switchover m ethod  is characterised by its response to signalling link failure in that before changeover 
o f signalling traffic is in itiated , an attem pt is m ade to  restore the failed signalling link using the switchover 
procedure to rapidly connect a new signalling da ta  link between the signalling term inals o f the failed signalling 
link. C hangeover o f the affected signalling traffic takes place only if the signalling link has not been restored 
w ithin a specified tim e interval. Since the latter case is expected to be encountered  in only a small p ro p o rtio n  o f  
failure situations, and  since the in troduction  o f a delay before diversion o f signalling traffic reduces the 
probability  o f message sequence errors, a subset o f the em ergency changeover procedures is em ployed in 
conjunction  with the m ethod.

A. 1.3 The functions described in this annex are consistent with and  are accom m odated w ithin the functional 
organization  show n in Figure 1/Q .704.

A. 1.4 A part from  additions and  m odifications to signalling link m anagem ent itself, no further m odifications are 
necessary in level 3 procedures. It should be noted, however, that w ithin signalling traffic m anagem ent, only a 
subset o f the changeover procedure is needed by the sw itchover m ethod (see § A.6).

A. 1.5 In addition  to the above, the sw itchover m ethod requires th a t som e additions be m ade to  the level 2 
procedures and  tha t provision be m ade for m onitoring the error perform ance o f standby signalling data links 
which are not connected to signalling term inals (see § A.6).

A.2 Principles o f  the switchover m ethod
/

The sw itchover m ethod is in tended for application  within signalling netw ork configurations in which all, 
o r som e large fraction, o f the signalling points are interconnected by non-duplicated  signalling links. The basic 
principles o f the sw itchover m ethod m ay be described with reference to the sim ple configuration  show n in 
Figure A -1/Q .704.

-------------Active signalling link

------------ - Standby signalling data link

FIGURE A-1/Q.704 
Simple network configuration to illustrate the switchover method
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A.2.1 Actions on detection o f  a fa ilure

Failure o f the signalling data link between signalling points A and B will norm ally be detected by level 2 
functions at each end of the signalling link and level 3 will be notified before each level 2 function autom atically  
goes out o f service. As soon as it is notified o f the failure, signalling traffic m anagem ent at each end initiates 
buffering o f messages destined for the failed link. At this point, instead o f perform ing the norm al changeover 
procedure with exchange o f changeover messages and retrieval o f unacknow ledged messages from level 2, it begins 
a tim e-out which is inherent in the em ergency changeover procedures described in § 5.6.2. At the same time, 
signalling link m anagem ent initiates replacem ent o f the failed signalling data link by a predeterm ined standby 
signalling data link, using the sw itchover procedure in an attem pt to rapidly restore the failed signalling link. 
H aving been connected to the new signalling data link, the signalling term inals resume norm al operation  starting 
at the points in the transm ission (or retransm ission) procedure at which they were in terrupted  at the tim e of 
failure. Provided that this signalling link restoration attem pt is successful, no messages are lost, duplicated  or sent 
out o f  sequence. The sw itchover procedure is described in m ore detail in § A.3.

No initial alignm ent o f the signalling link is initiated, instead signalling traffic m anagem ent is notified of 
the recovery o f the failed signalling link, and provided that recovery is com pleted within the above m entioned 
tim e-out interval, the buffered signalling traffic is released onto  the recovered signalling link followed by 
subsequent signalling messages. If, however, signalling traffic m anagem ent com pletes the tim e-out w ithout being 
notified o f recovery o f the failed signalling link, signalling traffic is diverted onto one or m ore alternative 
signalling routes (e.g. ACB in Figure A -l/Q .704) w ithout exchange o f changeover signals or retrieval o f  messages 
from level 2 o f the failed signalling link, the latter messages being discarded.

O nce the 'signalling link has been satisfactorily restored to service, signalling link m anagem ent initiates a 
standby data link selection procedure to autom atically  select a new standby signalling data link. This procedure is 
described in m ore detail in § A.4.

In order to allow the signalling term inals to resum e norm al operation  at the point where they were 
in terrup ted  by signalling data link failure, it is necessary to avoid perform ing the initial alignm ent procedure on 
the signalling link prior to restarting signalling traffic on it. Therefore a means has to be provided to continuously 
m onitor the error perform ance o f a standby signalling data link prior to its connection to a level 2 function. The 
details o f such an error m onitor require further study (see § A.6).

Note — The above description outlines only the norm al flow of signalling traffic and signalling link 
m anagem ent actions which would follow a typical signalling link failure caused by failure o f the signalling data 
link. Signalling link m anagem ent actions taken in the event o f m ore com plex failure situations (e.g. signalling 
term inal failure) are identical to those described in § 10.4.

A.2.2 Actions resulting from  m anagem ent blocking o f  a signalling link

C onsider the events following the blocking o f the signalling link between signalling link points A and B in 
Figure A -l/Q .704  as a result o f m anagem ent system action (autom atic or m anual) at signalling point A. Such an 
action m ay, for exam ple, precede the removal o f the affected signalling link from service for m aintenance or other 
purposes.

As already stated above, the sw itchover m ethod em ploys a subset o f the em ergency changeover procedures 
in which no retrieval o f message signal units from the concerned signalling link is attem pted. In order to avoid 
message signal units being lost when changeover results from m anagem ent system blocking, it is necessary to 
ensure tha t the transm ission and reception o f message signal units, by the level 2 functions over the concerned 
signalling link, continues for some tim e after the em ergency changeover procedure (described in § 5.6.2) has been 
in itiated  by level 3. This allows all o f the message signal units contained in the level 2 transm ission and 
retransm ission buffers, at signalling points A and B, to be transm itted  and acknow ledged before the signalling link 
is taken out o f service. The above capability  is m ade possible by in troducing a tim e-out procedure within level 2. 
This is described in detail in § A.5.

A.3 Switchover procedure

A.3.1 General

The objective o f the sw itchover procedure is to recover a failed signalling link as quickly as possible 
w ithout in troducing  message loss, duplication  or sequence errors.
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Higher level recovery m easures em ployed when the sw itchover p rocedure is ,unable to recover the failed 
signalling link, are described in § 10.4.

A.3.2 Criteria fo r  initiation o f  the switchover procedure

, Switchover is the first m easure em ployed by the signalling link restoration  procedure follow ing the 
detection o f signalling link failure. The criteria which initiate sw itchover (as part o f signalling link restoration) are 
identical to those which are described in § 3.2.2 and  which w ould norm ally cause signalling link initial alignm ent 
to be initiated (see § 10.4.2) in parallel with the norm al changeover procedure.

A.3.3 Actions follow ing signalling link fa ilure

A.3.3.1 Following signalling link failure, signalling link restoration is in itiated  and its first signalling link 
restoration attem pt is based upon the use o f the sw itchover procedure, to switch the standby signalling data link to 
the signalling term inal o f the failed signalling link. Following the above action, level 2 begins to continuously  
transm it fill-in signal units. Level 2 then proceeds to the aligned/ready  state as soon as it correctly receives one 
fill-in signal unit.

A.3.3.2 If  level 3 receives an in service o r remote processor outage indication  from  level 2, the signalling link 
restoration attem pt is considered successful, the signalling link is once m ore considered to be active and  signalling 
traffic m anagem ent is inform ed. F inally the standby data link selection procedure is initiated. This p rocedure will 
select a new erro r m onitored  standby signalling data  link for the recovered signalling link.

A.3.4 Procedures fo r  abnormal conditions

A.3.4.1 If the initial signalling link restoration  attem pt canno t be com pleted (because no standby data link is
allocated) or is unsuccessful (because level 2 indicates out o f  service or a level 2 failure is suspected), further 
signalling link restoration  a n d /o r  activation m easures are perform ed. These m easures are exactly as specified in 
§ 10.4.2 for the case when the initial signalling link restoration attem pt (based on attem pted initial alignm ent o f 
the failed signalling link) is not successful.

A.3.4.2 When a failed signalling link is restored (or an alternative signalling link is activated) signalling traffic
m anagem ent is inform ed and  the standby data link selection procedure is initiated  in order to select a standby
signalling data link for the restored (or activated) signalling link.

A.4 Standby data link selection procedure 

A.4.1' General

The standby data link selection procedure is used by signalling link m anagem ent to determ ine a new  
standby data link which can be used for sw itchover purposes (see § A.3.3.2) and  which is dedicated to  a particu lar 
signalling link.

The procedure is dependent on at least one other signalling data link being available between two 
signalling points in addition  to the active signalling data link (i.e., the signalling da ta  link which is in use as p art 
o f  the working signalling link for which the standby data link will be selected).

The signalling data  link chosen to becom e a standby should be selected in such a way as to take advantage 
o f  transm ission facility diversity with respect to the active signalling d a ta  link, in o rder to m inim ize the chances o f  
the same fault disabling both the active and standby signalling d a ta  link. The procedure m akes use o f the 
autom atic signalling data link allocation  procedure described in § 10.6.

A.4.2 Criteria fo r  initiation o f  standby data link selection

The following events result in the in itiation  o f the standby da ta  link selection procedure:

a) An intolerable error rate is recognized on the standby signalling da ta  link (by a standby  da ta  link 
error m onitor, see § A.6) while the signalling link, to  w hich it is assigned, is still active.

b) R estoration o r activation o f  a signalling link (see § 10.4) is com pleted.
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A.4.3 Standby data link selection

A.4.3.1 If standby data link selection is initiated at the local end o f the signalling link, as a result o f either o f the 
criteria identified in § A.4.2, the autom atic  signalling data  link allocation procedure described in § 10.6 is used to 
allocate a signalling data link for the signalling link concerned. Provided that the signalling data link is allocated 
successfully, the data link is identified as being the new standby data link for the concerned signalling link and 
erro r m onitoring o f the new standby link is initiated.

A.4.3.2 If standby data link selection is initiated at the rem ote end o f  the concerned signalling link, a signalling 
da ta  link is allocated using the procedure above. Provided the concerned signalling link is active (i.e. not out o f 
service or in the process o f initial alignm ent), the allocated signalling data link is recognized as being a new 
standby data link (as distinct from a signalling data link to be used in a restoration or activation attem pt currently 
in progress) and erro r m onitoring o f the new standby da ta  link is initiated.

A.4.4 Procedures for abnormal conditions

A.4.4.1 If standby data  link selection is initiated at the local end o f the concerned signalling link but no signalling 
da ta  link is available, further attem pts to select a signalling data link are repeated at intervals o f TA2 (value for 
fu rther study) until either an attem pt is successful o r the signalling link ceases to be active (as the result o f 
signalling link failure or signalling link deactivation).

A.5 Procedure for m anagem ent blocking o f  a signalling link

As noted in § A.2.2, when blocking o f a signalling link is initiated by a m anagem ent system action, it is 
necessary to ensure that transm ission and reception o f message signal units by the level 2 function on the 
concerned link continues for som e tim e after em ergency changeover has been initiated. This is achieved by level 2, 
which, while it is in the in-service state, responds to indications o f local o r rem ote processor outage (received from 
level 3 or rem ote level 2 respectively) as described below.

In Figure A -l/Q .704 , at signalling po in t A, i.e., at the signalling poin t where blocking o f the signalling 
link AB is initiated, level 3 sends a local processor outage indication  to level 2 which starts a tim e-out 
TA4 =  100 ms (provisional value) but rem ains in service, sending and receiving message signal units norm ally. At 
the expiry o f the tim e-out interval, if the level 2 transm ission and  retransm ission buffers are em pty, level 2 begins 
to continuously  transm it link status signal units indicating  processor outage as specified in § 3.3.3. If, however, the 
level 2 buffers are not em pty, the tim e-out is restarted.

At signalling point B, upon receiving a link status signal unit indicating processor outage on the signalling 
link AB, level 2 im m ediately notifies level 3 o f the rem ote processor outage condition  and starts a tim e-out TA4 as 
above, m eanw hile rem aining in service. At the expiry o f the tim e-out interval, if the level 2 transm ission and 
retransm ission buffers are em pty, level 2 begins to continuously transm it fill-in signal units. If  however, the level 2 
buffers are not em pty, the notification o f rem ote processor outage to level 3 is repeated and  the tim e-out is 
restarted.

Note — In the above procedure it is an im plicit assum ption that level 2 at signalling point A continues to 
accept and  acknow ledge message signal units received over the concerned signalling link from  signalling point B 
while sim ultaneously sending link status signal units indicating processor outage.

A.6 Im pact on M T P  functions

The im pact o f the sw itchover m ethod on M essage T ransfer Part functions is sum m arized in 
Table A -l/Q .704 .

A.6.1 Level 3 — Signalling link m anagem ent

A .6.1.1 In  o rder to  accom m odate the sw itchover and  standby data link selection procedures, the follow ing changes 
are required  to the standby set o f signalling link m anagem ent functions. No standard  functions are replaced, one 
new function  (standby da ta  link selection) is added, additional logic is inserted into one standard  function 
(signalling link activity control) and  additional logic replaces one portion  o f ano ther standard  function (signalling 
link restoration). The overall im pact o f the sw itchover m ethod on the functional structure o f signalling link 
m anagem ent is illustrated in Figure A-2/Q.704.
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TABLE A-1/Q.704
Impact of the switchover method on Message 

Transfert Part functions — summary

Functional Im pact

level Type Figure

3 Signalling link m anagem ent:
-  signalling link activity 

control
-  signalling link restoration

-  standby data link selection

Signalling traffic m anagem ent:
-  link availability control

-  changeover control

additional
logic
additional
logic
new
function

slightly
simplified
considerably
simplified

A-2/Q.704

A-5/Q.704

A-3/Q.704

A-4/Q.704

A-7/Q.704

A-6/Q.704

2 Link state control additional
logic A-8/Q.704

1 Signalling data link error
m onitor
required

-

A .6.1.2 The sw itchover procedure is incorporated  into the signalling link restoration procedure defined in § 10.4.2. 
It replaces the first signalling link initial alignm ent attem pt in the norm al signalling link restoration procedure as 
described in § A.3. The im pact on the signalling link restoration function is illustrated in Figure A -3/Q.704.

A.6.1.3 Standby data link selection is a new procedure which is defined in addition  to the standard  signalling link 
m anagem ent procedures. The operation  o f the procedure is described in § A.4 while the logic o f the procedure is 
illustrated in Figure A -4/Q .704 in the form  of a new functional elem ent, standby data link selection, which is 
activated by signalling link activity control.

A.6.1.4 In order to accom m odate the standby data link selection procedure some additions are necessary to the 
signalling link activity control function as illustrated in Figure A-5/Q.704.

A.6.2 Level 3 — Signalling traffic m anagem ent

A.6.2.1 The only im pact o f the sw itchover m ethod on signalling traffic m anagem ent is w ithin the changeover 
control function and the link availability control function. Since changeover messages are never exchanged in the 
sw itchover m ethod, the changeover control function reduces to a subset o f the standard  changeover contro l 
function as illustrated in Figure A -6/Q.704. Similarly som e sim plification o f  the link availability  contro l function  
is possible as illustrated in Figure A-7/Q.704. No other changes are necessary w ithin signalling traffic 
m anagem ent.

A.6.3 Level 2 — Signalling link control

M odifications required to functional level 2 are restricted to the link state control function  (see R ecom 
m endation Q.703). The m odifications relate to the addition  of 2 new states to the link state control function.
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The first new state is one in which level 2 emits and receives fill-in signal units only. This form s part o f a 
logical path via which level 2 can pass from  the out o f service state to the in service state w ithout perform ing 
initial alignm ent (as described in § A.2.1).

The second new state is a wait state in which level 2 awaits the expiry o f a tim e-out interval TA4 before 
proceeding to the processor outage state (as described in § A.5 above).

The required additions are illustrated in Figure A-8/Q.704.

A.6.4 Level I — Signalling data link

In order to provide for error m onitoring o f a standby signalling data link, some additions may be required 
to functional level 1. An error m onitor is required which would give an early indication o f standby data link 
failure, thus enabling a new standby data  link to be rapidly assigned if necessary. The m eans by which such error 
m onitoring  should be perform ed requires further study.

Note — As an alternative to m onitoring the error rate on each individual standby signalling data link 
(e.g., by using a signal unit error rate m onitor sim ilar to that em ployed by functional level 2), it may be possible 
to m onito r the error perform ance o f a prim ary digital PCM m ultiplex system using the synchronization channel 
(i.e., tim e slot 0 in the case o f R ecom m endation G.732 [1] based systems or the fram ing bit in the case o f 
R ecom m endation G.733 [2] based systems).

A.6.5 Abbreviations and timers used in Figures A -2 /Q .704  to A -8/Q .704

BSNT Backward sequence num ber o f next signal unit to be transm itted

FISU Fill-in signal unit

FSNC Forw ard sequence num ber o f last message signal unit accepted by rem ote level 2

H M D T Message d istribution

H M R T Message routing

IAC Initial alignm ent control

LI Level 1

L2 Level 2

L3 Level 3

LLSC Link set control

LSAC Signalling link activity control

LSC Link state control

LSDA Signalling data link allocation

LSDS Standby data link selection

LSLA Signalling link activation

LSLD Signalling link deactivation

LSLR Signalling link restoration

LSTA Signalling term inal allocation

M G M T M anagem ent system

M SU M essage signal un it

POC Processor outage control

RC Reception control

SIE Status indication  “em ergency”

SIN Status indication  “no rm al”

SIO Status indication “out o f  alignm ent”

SIOS Status indication “out o f  service”

SIPO Status indication “processor ou tage”

SLM Signalling link m anagem ent

STM Signalling traffic m anagem ent

SU ER M Signal un it error rate m onitor

TCBC Changeback control

148 Fascicle VI.6 -  Rec. Q.704



T C O C  C h a n g e o v e r  c o n tro l  i

T L A C  L in k  a v a ila b ili ty  c o n tro l

T S R C  S ig n a ll in g  ro u tin g  c o n tro l

T X C  T ra n s m is s io n  c o n tro l

Timers

TA 1 W a it in g  fo r  c o n n e c tio n  o f  new  s ig n a ll in g  d a ta  lin k  (d u r in g  s w itc h o v e r)

T A 2  D e lay  to  lim it f re q u e n c y  o f  s ta n d b y  d a ta  lin k  se le c tio n  a tte m p ts

T A 3  W a it in g  fo r  in d ic a tio n  o f  F IS U  re c e p tio n  ( c o n f irm in g  su c c e ss fu l s w itc h o v e r)

T A 4  D e lay  to  a llo w  t ra n s m is s io n  a n d  r e tr a n s m is s io n  b u ffe rs  (lev e l 2) to  e m p ty  b e fo re  in i t ia t in g  
p ro c e s s o r  o u ta g e  a c t io n

T1 (leve l 3) D e lay  to  a v o id  m essa g e  m is -s e q u e n c in g  o n  c h a n g e o v e r

(lev e l 2) W a itin g  fo r  in d ic a t io n  o f  F I S U /M S U  re c e p tio n

T 2 (level 3) W a it in g  fo r  c h a n g e o v e r  a c k n o w le d g e m e n t
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(L2)

<-+
To/from  
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* New function or message.
Note -  See also Figure 35/Q.704.

** Modified function or message.

FIG U R E A-2/Q.704
Level 3 — signalling link management (SLM); functional block interactions (impact of switchover method)
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TT7
E lim in a ted  I  I  A d d itio n a l
lo g ic  |  |  lo g ic

Note -  See also Figure 39/Q.704.

FIGURE A-3/Q.704
Level 3 — signalling link management; signalling link restoration (LSLR) (impact of switchover method)
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R e q u e s t  to  a u to m a tic  
d a ta  link 
a llo c a tio n

FIGURE A4/Q.704
Level 3 — signalling link management; standby data link selection (LSDS) (new function required for the

switchover method)
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(S e e  F ig u re  3 7 /Q .7 0 4  
fo r  re m a in d e r  of 

th is  d iag ra m )

Note -  See also Figure 37/Q.704

FIGURE A-5/Q.704
Level 3 — signalling link management; signalling link activity control (LSAC) 

(impact of switchover method)

C C IT T -20831
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TLAC -TC O C

B uffer 
m e s s a g e s  for 

a ffe c te d  
s ig n a llin g  link

A lte rn a tiv e  r o u t in g ' 
d a ta  r e q u e s t

TCOC -T S R C

01

■ ©
D ue to  
fa ilu re  o r 
b lo ck in g

W ait

A ltern a tiv e
ro u tin gy  d a ta

X  TSRC -TCO C

Id en tifie s  a lte rn a tiv e  s ig n a llin g  links if any  
a n d  a lso  id en tif ie s  w h e th e r  u n a v a ila b le  link 
w a s  lo ad e d  a n d  a c c e s s ib il ity  of o th e r  S P

21
This message is required only if signalling link restoration attem pts may 
interfere with message retrieval. 

b) These tasks should be carried ou t in the order shown.
Note 1 -  See also Figure 30/Q.704.
.Note 2 -  All o f the logic corresponding to sheet 3 o f Figure 30/Q .704 is elim inated.

FIGURE A-6/Q.704 (sheet 1 of 2)
Level 3 — signalling traffic management; changeover control (TCOC) (impact of switchover method)

C C IT T -40190
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To e n s u re  t h a t  s u b s e q u e n t  
m e s s a g e s  fo r  u n av a ila b le  
link a re  d iv e r ted  to  
a lte rn a tiv e  link(s) (if any) 
o r  d isc a rd e d

S e n d  b u ffered
l
l

m e s s a g e s  on .  i-
a lte rn a tiv e

s ig n a llin g  link(s)b)

CZD

M e s s a g e s  fo r 
in a c c e s s ib le  d e s tin a tio n  
a re  d isc a rd e d

E lim in a ted
lo g ic

C C IT T -4 0 2 0 0

Note -  See also Figure 30/Q.704.

FIG U R E  A-6/Q.704 (Sheet 2 o f  2)

Level 3 — signalling traffic management; changeover control (TCOC) (impact of switchover method)
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Note -  See also Figure 28/Q.704.

FIGURE A-7/Q.704 (Sheet 2 of 2)
^  Level 3 — signalling traffic management; link availability control (TLAC) (impact of switchover method)



Note -  See also Figure 8/Q.703.

FIGURE A-8/Q.704 (Sheet 1 of 3)
Level 2 — link state control (LSC) (impact of switchover method)
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Note  -  See also Figure 8/Q.703.

FIGURE A-8/Q.704 (Sheet 2 of 3)
Level 2 — link state control (LSC) (impact of switchover method)
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Note -  See also Figure 8/Q.703.

FIGURE A-8/Q.704 (Sheet 3 of 3)
Level 2 — link state control (LSC) (impact of switchover method)
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Recommendation Q.705

S IG N A L L IN G  N E T W O R K  S T R U C T U R E

C O N T E N T S

1 In troduction

2 N etw ork com ponents

3 Structural independence of in ternational and  national signalling netw orks

4 C onsiderations com m on to both in ternational and  national signalling netw orks

5 In ternational signalling network

6 N ational signalling networks 
(Requires further study.)

A nnex A — Mesh network exam ples

1 Introduction

This R ecom m endation describes aspects which are pertinent to and  should be considered in the design of 
in ternational signalling networks. Some or all o f these aspects may also be relevant to the design o f national 
networks. Some aspects are dealt with for both in ternational and national netw orks (e.g. availability), others are 
discussed in the context o f the in ternational netw ork only (e.g. num ber o f signalling transfer points in a signalling 
relation). A num ber of aspects require further study for national networks. This R ecom m endation also gives in 
Annex A exam ples o f how the signalling network procedures may be applied  to the mesh netw ork representation.

The national and in ternational networks are considered to be structurally  independent and , although a 
particu lar signalling point may belong to both netw orks, signalling points are allocated signalling point codes 
according to the rules o f each network.

The signalling network procedures are provided in order to effectively operate  a signalling netw ork having 
different degrees o f com plexity. They provide for reliable message transfer across the netw ork and for reconfigura
tion o f the network in the case of failures.

The m ost elem entary signalling netw ork consists o f originating and destination signalling points  connected
by a single signalling link. To meet availability requirem ents this m ay be supplem ented by add itiona l links in
parallel which may share the signalling load between them . If, for all signalling relations, the o rig inating  and  
destination  signalling points are directly connected in this way in a netw ork then the netw ork operates in the 
associated mode.

For technical or econom ic reasons a sim ple associated netw ork may not be suitable and a quasi-associated
network may be im plem ented in which the inform ation between orig inating  and destination signalling points m ay
be transferred  via a num ber o f signalling transfer points. Such a netw ork may be represented by a mesh network 
such as that given in A nnex A, as other networks are either a subset o f  the mesh netw ork or are structured  using 
this network or its subsets as com ponents.

2 Network components

2.1 Signalling links

Signalling links are basic com ponents in a signalling netw ork connecting together signalling points. The 
signalling links encom pass the level 2 functions which provide for message error contro l (detection and  subsequent 
correction). In addition , provision for m aintain ing the correct message sequence is p rovided (see R ecom m enda
tion Q.703).
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2.2 Signalling points

Signalling links connect signalling points at which signalling network functions such as message routing 
are provided at level 3 and at which the user functions may be provided at level 4 if it is also an originating or 
destination  point (see R ecom m endation Q.704, § 2.4).

A signalling poin t tha t only transfers messages from  one signalling link to another at level 3 serves as a 
signalling transfer po in t (STP).

The signalling links, signalling transfer points, and signalling (originating or destination) points may be 
com bined in many different ways to form a signalling network.

3 Structural independence of international and national signalling networks

The w orldwide signalling network is structured into two functionally  independent levels, nam ely the 
in ternational and national levels, as illustrated in Figure 1/Q .705. This structure makes possible a clear division of 
responsibility for signalling network m anagem ent and  allows num bering plans o f signalling points o f the
in ternational network and  the different national netw orks to be independent o f one another.

A signalling po in t (SP), including a signalling transfer point (STP), may be assigned to one o f three 
categories:

— national signalling po in t (signalling transfer point) which belongs to the national signalling network 
only (e.g. N S P ,) and  is identified by a signalling poin t code (OPC or D PC) according to the national 
num bering plan o f signalling points;

— in ternational signalling point (signalling transfer point) which belongs to the in ternational signalling
network only (e.g. ISP3) and is identified by a signalling po in t code (OPC or D PC) according to the
in ternational num bering plan o f signalling points;

— a node tha t functions both as an in ternational signalling po in t (signalling transfer point) and a
national signalling po in t (signalling transfer point) and therefore belongs to both the in ternational
signalling network and  a national signalling network and  accordingly is identified by a specific
signalling po in t code (OPC or DPC) in each o f the signalling networks.

If a d iscrim ination between in ternational and national signalling po in t codes is necessary at a signalling 
po in t, the national indicator is used (see R ecom m endation Q.704, § 12.2).

I International hierarchical level □  International signalling point (ISP)

N National hierarchical level o National signalling point (NSP)

FIGURE 1 /Q .705

International and national signalling networks
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4 Considerations common to both international and national signalling networks

4.1 Availability o f  the network

The signalling network structure m ust be selected to meet the m ost stringent availability  requirem ents o f 
any User Part served by a specific network. The availability o f the individual com ponents o f the network 
(signalling links, signalling points, and signalling transfer points) must be considered in determ ining the network 
structure.

4.2 M essage transfer delay

In order to take account o f signalling message delay considerations regard should be given, in the 
structuring o f a particu lar signalling network, to the overall num ber of signalling links (where there are a num ber 
o f signalling relations in tandem ) related to a particu lar user transaction (e.g. to a specific call in the telephone 
application).

4.3 M essage sequence control

For all messages for the same transaction  (e.g. a telephone call) the Message T ransfer Part will m aintain  
the same routing provided that the same signalling link selection code is used in the absence o f failure. However, a 
transaction  does not necessarily have to use the sam e signalling route for both forw ard and  backw ard messages.

4.4 Num ber o f  signalling links used in load sharing

The num ber o f signalling links used to share the load o f a given flow of signalling traffic typically 
depends on:

— the total traffic load,

— the availability o f the links,

— the required availability o f the path between the two signalling points concerned, and

— the bit rate of the signalling links (see Recom m endation Q.706, § 5.4).

Load sharing requires at least two signalling links for all bit rates, but m ore may be needed at lower bit
rates.

W hen two links are used, each o f them should be able to carry the total signalling traffic in case o f failure 
o f  the o ther link. W hen more than two links are used, sufficient reserve link capacity  should exist to satisfy the 
availability requirem ents specified in R ecom m endation Q.706.

5 International signalling network

5.1 General

The in ternational signalling network will use the procedures to be defined in the Signalling System No. 7 
Recom m endations. The in ternational netw ork structure to be defined can also serve as a model for the structure o f 
national networks.

5.2 Number o f  signalling transfer points in signalling relations

In the in ternational signalling network the num ber o f signalling transfer points between an orig inating  and  
a destination  signalling po in t should not exceed two in a norm al situation. In failure situations, this num ber may 
becom e three or even four for a short period o f time. This constra in t is in tended to lim it the com plexity o f the 
adm inistra tion  o f the in ternational signalling network.

5.3 Numbering o f  signalling points

A 14-bit code is used for the identification o f signalling points. The allocation  o f individual signalling 
po in t codes requires further study.

5.4 Routing rules 

(Requires further study.)
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5.5 Structures

(Requires further study.)

5.6 Procedures 

(Requires further study.)

6 National signalling networks

(Requires further study.)

A N N E X  A 

(to R ecom m endation Q.705)

Mesh signalling network examples

A .l General

This A nnex is provided to dem onstrate the procedures defined in R ecom m endation Q.704. W hile the 
exam ple uses a specific mesh network to dem onstrate the procedures, it is no t the in ten t o f this annex to 
recom m end either im plicitly or explicitly the netw ork described.

The mesh network is used to dem onstrate the M essage Transfer Part level 3 procedures because it is 
thought to be a possible in ternational network im plem entation  as shown or it, or subsets o f it, may be used to 
construct o ther network structures.

A.2 Basic network structures (example)

Figure A -1/Q.705 shows the basic mesh netw ork structure, while three sim plified versions derived from  this 
basic netw ork structure are show n in Figure A -2/Q.705. M ore com plex signalling netw orks can be built, using 
these as bu ild ing  com ponents.

In  the follow ing, the basic mesh network Figure A-l /Q .705 is taken as an exam ple to explain the 
procedures defined in R ecom m endation Q.704.

In  this netw ork, each signalling po in t w ith level 4 functions is connected by two link sets to  two signalling 
transfer points. Each pa ir o f signalling transfer points is connected to each other pair by four link sets. M oreover, 
there is a link set between the tw o signalling transfer points o f each pair.

The sim plified versions (a), (b) and  (c) o f the basic signalling netw ork are ob tained by deleting 
respectively:

a) tw o out o f  four in tersignalling transfer po in t link sets;

b) link  sets between signalling transfer po in ts o f the sam e pair; and

c) a) and  b) together.

It should  be noted that for a given signalling link availability , the m ore signalling link sets rem oved from 
the basic signalling netw ork [e.g. in going from  Figure A -l/Q .705  to Figure A-2c)/Q.705], the lower the availability 
o f  the signalling network. However, an increase in the availability  o f the sim plified signalling netw orks may be 
a ttained  by adding  one or m ore parallel signalling links to each o f the rem aining signalling link sets.

164 Fascicle VI.6 — Rec. Q.705



I

B D

C E

O  Signalling point with level 4  functions 

□  Signalling transfer point (STP) c c it t -35310

FIGURE A -1/Q .705  

Basic mesh network

A.3 Routing  

A.3.1 General

This section gives som e routing exam ples in the basic mesh network in Figure A-l /Q .705. R outing actions 
required to  change message routes under failure conditions are described in § A.4. The follow ing routing  
principles are assum ed for the exam ples in § A.3:

— Message routes should pass through a m inim um  num ber o f interm ediate signalling transfer points.

— Routing at each signalling point will not be affected by message routes used up to  the concerned 
signalling transfer points.

— W hen m ore than one message route is available, signalling traffic should be load-shared by such 
message routes.

— Messages relating to a given user transaction  and sent in a given direction will be routed over the 
sam e message route to ensure correct message sequence.

A.3.2 Routing in the absence o f  failures

Figure A-3/Q.705 illustrates an exam ple o f routing in the absence o f failures for m essages from  signalling 
po in t A to signalling point F.

The following points are worthy o f note:

a) In d istributing traffic for load-sharing at the originating signalling po in t and  interm ediate signalling 
transfer points, care should be taken in the use o f signalling link selection (SLS) codes so th a t traffic 
will be distributed  over four available routes evenly. In the exam ple, orig inating  signalling po in t A 
uses the second least significant bit o f the signalling link selection code, and signalling transfer 
points B and C the least significant bit.

b) O ther than  that described above, the choice o f a particu lar link for a given signalling link selection 
code can be m ade at each signalling poin t independently . As a result, message routes for a given user 
transaction  (e.g. SLS =  0010) in two directions may take d ifferent paths (e.g. A -► C -► D -*• F and  
F ->■ E -*• B -*• A).

c) Links BC and DE are not used in the absence o f failures. They will be used in certain  failure 
situations described in § A.4.
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B 0

C E

a) Two out o f four inter-STP link sets deleted

B 0

- C E

b) Link sets betw een STPs o f the same pair deleted

B 0

C E

c) Two out o f four inter-STP link sets and link sets betw een STPs o f the same pair deleted

FIGURE A-2/Q.705 
Simplified versions of the basic mesh network
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Normal m essa g e  routes from A to F

— A — B — D — F (SLS = XXOO)
— A - C - D - F  (SLS = X X 10)
— A - B - E - F  (SLS = X X 0 1 )
— A - C - E - F  (SLS = X X 11)

SLS Signalling link se lection  code in the routing label 
A ssum ption: There is only one link b etw een  adjacent signalling points

FIGURE A-3/Q.705 

An example of routing in the absence of failures

A.3.3 Routing under fa ilure conditions

A.3.3.1 Alternative routing information

In order to  cope with failure conditions that may arise, each signalling po in t has alternative routing  
in form ation  which specifies, for each norm al link set, alternative link set(s) to be used when the form er becom e(s) 
unavailable (see R ecom m endation Q.704, § 4.2).

Table A -1/Q.705 gives, as an exam ple, a list o f alternative link sets for all norm al link sets at signalling 
po in t A and  at signalling transfer po in t B. In the basic mesh netw ork, all link sets except those between signalling 
transfer points o f the same pair are norm al links which carry signalling traffic  in the absence o f failures. In case a 
norm al link set becomes unavailable, signalling traffic form erly carried by tha t link set should be d iverted to the 
alternative link set with priority  1. A lternative link sets with priority  2 (i.e. link sets between signalling transfer 
points o f the sam e pair) will be used only when both the norm al link set and  alternative link set(s) w ith prio rity  1 
becom e unavailable.

§§ A.3.3.2 to A.3.3.5 present some typical exam ples o f the consequences o f faults in signalling links and  
signalling points on  the routing o f signalling traffic. For the sake o f sim plicity, link sets are supposed to  consist o f 
only one link each.

TABLE A-1/Q.705 

List of alternative link sets at signalling points A and B

Normal link set Alternative link set Priority3)

Signalling AB AC 1
point A AC AB 1

Signalling transfer BA BC 2
point B BC None

BE BD 1
BC 2

BD BE 1
BC 2

a)Priority 1 — used with normal link set on load-sharing basis in the absence of 
failures.
Priority 2 — used only when all the link sets with priority I become unavailable.
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Example 1: Failure o f a link between a signalling po in t and a signalling transfer point (e.g. link AB) (see 
Figure A-4/Q.705).

A.3.3.2 Single link fa ilure examples

B D

► diverted traffic

-----------► original traffic

----------- ► direction of traffic diversion

FIGURE A-4/Q.705 

Failure of link AB

As indicated in Table A -l/Q .705 , A diverts traffic form erly carried by link AB to link AC, while B diverts 
such traffic to link BC. It should be noted tha t the num ber o f signalling transfer points traversed by signalling 
m essages from F to A which passes through B is increased by one and  becom es three in this case.

The principle to minimize the num ber o f interm ediate signalling transfer points in § A.3.1 is applied  in this 
case at signalling transfer po in t B to get around  the failure. In fact, the procedures defined in R ecom m enda
tion  Q.704 assume that traffic is diverted at a signalling po in t only in the case o f a signalling link being 
unavailab le on the route outgoing from  tha t signalling point. Therefore, the procedures do not provide for sending 
an ind ication  that traffic routed via signalling transfer po in t B will traverse a further signalling transfer point.

Exam ple 2: Failure o f an intersignalling transfer points link (e.g. link BD) (see Figure A-5/Q.705).

As indicated in Table A-1/Q.705, B diverts traffic carried by link BD to link BE. In the sam e sense, 
D diverts traffic carried by link DB to link DC.

CC ITT-35350

FIGURE A -5/Q .705

Failure o f link BD
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Exam ple 3: Failure o f a link between signalling transfer points o f the sam e pair (e.g. link BC) (see 
Figure A-6/Q.705).

N o routing change is required as a result o f this kind o f failure. Only B and  C take note that the link BC 
has becom e unavailable.

B D

C E C C IT T-35360

FIGURE A-6/Q.705 

Failure of link BC

A.3.3.3 Multiple link fa ilure examples

As there are a variety o f cases in which m ore than one link set becom es unavailable, only som e typical
cases are given as exam ples in the following.

Exam ple 1: Failure o f  a link between a signalling po in t and a signalling transfer po in t, and  o f the link
between that signalling transfer po in t and  that o f the sam e pair (e.g. links D F, DE) (see Figure A -7/Q.705).

B diverts traffic destined to  F from  link BD to  link BE, because destination  F becom es inaccessible via D. 
It should be noted tha t only the traffic destined to F is diverted from link BD to link BE, and  not all the traffic 
on  link BD. The sam e applies to  C , which diverts traffic destined to  F from  link C D  to  link CE. F diverts all the 
traffic form erly carried by link FD  to link FE in the sam e way as the single link failure exam ple in § A.3.3.2.

B D

FIGURE A-7/Q.705 

Failure of links DE and DF

Exam ple 2: Failure o f two intersignalling transfer po in t links (e.g. links BD, BE) (see F igure A -8/Q.705).

B diverts traffic form erly carried by link BD to link BC, because its alternative link set w ith prio rity  1, 
i.e. link BE, is also unavailable. The sam e applies to traffic form erly carried  by link BE, and  B diverts it to 
link BC. D and  E divert traffic form erly carried  by links DB and  EB respectively to  links D C an d  EC in the sam e 
way as the single link failure exam ple in § A.3.3.2.
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B □

FIGURE A-8/Q.705 

Failure of links BD and BE

Example 3: Failure o f a link between a signalling po in t and a signalling transfer point, and  o f  an 
intersignalling transfer point link (e.g. links D F and  BD) (see Figure A-9/Q.705).

This exam ple is a com bination o f Exam ples 1 and 2 in Section A.3.3.2. D diverts traffic form erly carried 
by link D F  to link DE, while F diverts it to link. FE. M oreover D diverts traffic form erly carried by link DB to 
link DC (this traffic will be that generated by signalling points other than F connected to D). In the sam e sense, 
B diverts traffic carried by link BD to link BE.

It should be noted that in this case only the portion  o f traffic sent by C to F via D traverses three 
signalling transfer points (C, D and E), while all the other portions continue to  traverse two.

B 0

C E C C ITT-35390

FIGURE A-9/Q.705 

Failure of links BD and DF

Exam ple 4 : Failure o f the two links between a signalling poin t and  its signalling transfer points (e.g. D F 
and  EF) (see Figure A-10/Q.705).

In this case the signalling relations between F and  any other signalling point o f the netw ork are blocked. 
Therefore F stops all outgoing signalling traffic, while A stops only traffic destined to F.
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B 0

C E

C C IT T-35400

FIGURE A-10/Q.705 
Failure of links DF and EF

A.3.3.4 Single signalling point fa ilure examples

Exam ple 1: Failure o f a signalling transfer po in t (e.g. D) (see Figure A -11/Q .705).

B diverts all the traffic form erly carried by link BD to link BE. The sam e applies to C which diverts all 
the traffic carried by link C D  to link CE. O riginating point F diverts all the traffic carried  by link FD to link FE 
as in the case o f the link FD failure (see Exam ple 1 in § A.3.3.2).

C E C C IT T-35410

FIGURE A-l 1/Q.705 
Failure of signalling transfer point D

A ttention is draw n to the difference to Exam ple 1 in § A.3.3.3 where only a p art o f the traffic previously 
carried by links BD and  C D  was diverted.

Exam ple 2: Failure o f a destination  po in t (e.g. F) (see Figure A -12/Q.705).

In this case A stops all the traffic to  F form erly carried on links AB and  AC.
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B 0

C E C C ITT-35420

FIGURE A-12/Q.705 

Failure of signalling point F

A.3.3.5 Multiple signalling transfer point fa ilure examples

Two typical cases o f two signalling transfer points failing together are presented in the following exam ples.

Exam ple I : Failure o f two signalling transfer points no t pertain ing to the same pair (e.g. B and  D) (see 
Figure A-13/Q.705).

As a result o f the failure o f B, A diverts traffic form erly carried by link AB to link AC, while E diverts 
traffic form erly carried by link EB to link EC. Similarly as a result o f the failure o f D, F diverts traffic form erly 
carried  by link FD to link FE, while C diverts traffic form erly carried by link C D  to link CE.

It should be noted that, in this exam ple, all the traffic between A and  F is concentrated  on only one 
in tersignalling transfer po in t link, since failure o f a signalling transfer po in t has an effect sim ilar to  a 
sim ultaneous failure o f all the signalling links connected to it.

c E C C ITT-35430

FIGURE A-13/Q.705 

Failure of signalling transfer points B and D

Exam ple 2: Failure o f two signalling transfer points pertain ing to  the same pairs (e.g. D and  E) (see 
F igure A-14/Q.705).

This exam ple is equivalent to Exam ple 4 in § A.3.3.3 as far as the inaccessibility o f F is concerned, bu t in 
this case any other signalling po in t connected by its links to  D and  E also becom es inaccessible. In this case A 
stops signalling traffic destined to F, while F stops all outgoing signalling traffic.
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FIGURE A -14 /Q .705  

Failure of signalling transfer points D and E

A.4 Actions relating to fa ilure conditions

In the following, four typical exam ples o f the application  o f signalling netw ork m anagem ent procedures to 
the failure cases illustrated in § A.3.3 are shown. In the case o f m ultiple failures, an arb itrary  failure (and 
restoration) sequence is assum ed for illustrative purpose.

A.4.1 Example I :  Failure o f  a link between a signalling point and a signalling transfer point (e.g. link AB )  (see
Figure A-15/Q.705)

(Same as § A.3.3.2, Exam ple 1.)

CC IT T-35450

F IG U R E  A -15 /Q .705  

Failure of link AB

A.4.1.1 Failure o f  link A B

a) W hen the failure o f link AB is detected in A and  in B, they in itiate the changeover procedure , by 
exchanging changeover messages via C. Once buffer updating  is com pleted, A restarts the traffic 
originally  carried by the failed link on link A C ; sim ilarly, B restarts traffic destined to  A on link BC.

b) In addition , B sends a transfer-prohibited  message to C referred to destination  A (according to the 
criterion  indicated in R ecom m endation Q.704, § Id .2.2).

c) O n the reception o f the transfer-prohibited  message, C sends a transfer-prohib ited  acknow ledgem ent 
and  starts the periodic sending o f signalling-route-set-test messages, referred to A, to  B (see R ecom 
m endation  Q.704, § 11.4.2).

A .4.1.2 Restoration o f  link A B

W hen the restoration o f  link AB is com pleted, the following applies:

a) B initiates the changeback procedure, by sending a changeback declara tion  to A via C. O nce it has 
received the changeback acknow ledgem ent, it restarts traffic on  the restored link. M oreover, it sends 
to  C a transfer-allow ed message, referred to  destination  A (see R ecom m endation Q.704, § 11.3.2). 
W hen C receives the transfer-allow ed message, it stops sending signalling-route-set-test m essages to B.
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b) A initiates the changeback procedure, by sending a changeback declaration to B via C; once it has 
received the changeback acknow ledgem ent, it restarts traffic on  the norm al link. The only traffic  to be 
diverted is that for which link AB is the norm al link set according to the load sharing rule (see 
§ A.3.3.1). M oreover A sends to B signalling-route-set-test messages, referred to the destination  points 
that it norm ally accesses via B.

A.4.2 Example 2: Failure o f  signalling transfer point D (see Figure A-16/Q.705)

(Sam e as § A.3.3.4, Exam ple 1.)

FIGURE A-16/Q.705 

Failure of signalling transfer point D

A.4.2.1 Failure o f  signalling transfer point D

a) C hangeover is initiated at signalling points B, C and  F from  blocked links BD, C D  and FD  to the 
first priority alternative links BE, CE and FE respectively. D ue to the failure o f D, the concerned 
signalling points will receive no changeover message in response, and  therefore they will restart traffic 
on alternative links at the expiry o f the tim e T2 (see R ecom m endation Q.704, § 5.7.2). In addition , 
E will send to B, C and F transfer-prohibited  messages referred to destination D. These signalling 
points (B, C and F) will thus start periodic sending to E o f signalling-route-set-test messages referred 
to D.

b) W hen B receives a transfer-prohibited  message from  E referred to  D, it updates its routing 
inform ation so that traffic to  D will be diverted to C, thus sending a transfer-prohibited  message to  C 
referred to D. The sam e applies to C, and C sends a transfer-prohib ited  message to B.

c) So, when B receives a transfer-prohibited  message from  C, it finds that destination D has becom e 
inaccessible and sends a transfer-prohib ited  message to  A. The sam e applies to C and thus C also 
sends a transfer-prohibited  message to A. H aving received transfer-prohib ited  messages from  bo th  B 
and C, A recognizes that D has becom e inaccessible and  stops traffic to D.

d) In the sam e m anner, i.e. link-by-link transm ission o f transfer-prohib ited  messages referred to D , other 
signalling points B, C, E and F will finally recognize tha t destination  D has becom e inaccessible. 
Each signalling point will, therefore, start periodic sending o f signalling-route-set-test messages 
referred to D to their respective adjacent signalling points.

A.4.2.2 Recovery o f  signalling transfer point

a) C hangeback at signalling points B, C and  F from  the alternative to  the norm al links is perform ed. In
all the three cases changeback includes the tim e-controlled diversion procedure (see R ecom m enda
tion Q.704, § 6.4), since D is still inaccessible via E at B, C and  F (as a result o f previous reception o f 
transfer-prohibited  message from  E).
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b) E sends to  B, C and  F transfer-allow ed messages referred to destination  D. These signalling points 
will thus send transfer allowed messages to their respective ad jacen t signalling points. Thus, the 
link-by-link transm ission of transfer-allow ed messages will declare to all signalling points that 
destination D has becom e accessible.

c) On reception o f a transfer-allow ed message, each signalling po in t stops periodic sending o f signalling- 
route-set-test messages to their respective adjacent signalling points.

d) On recovery o f previously unavailable links BD, C D  and  FD, B, C and  F will send a signalling-route- 
set-test message to D, referred to the destination  points that they norm ally  access via D.

A.4.3 Exam ple 3: Failure o f  link between a signalling point and a signalling transfer po in t, and o f  the link between 
that signalling transfer point and that o f  the sam e pair (e.g. links DF , DE) (see Figure A-17/Q.705.)

(Same as § A.3.3.3 Exam ple 1.)

C C IT T-35470

FIG URE  A -17 /Q .705  

Failure of links DE and DF

A.4.3.1 Failure o f  link D E

On failure o f link D E, this link is m arked unavailable at both signalling transfer points D and  E. Since in 
the absence o f failures, link D E does not carry signalling traffic, no change in m essage routing takes place at this 
time.

However, D and E send to signalling points B, C and F transfer-p roh ib ited  messages referred to 
destination  E or D respectively. These signalling points will thus start periodic sending o f signalling-route-set-test 
messages, referred to  D or E, to E and  D respectively.

A.4.3.2 Failure o f  link D F in the presence o f  fa ilure o f  link D E

a) On failure o f link D F the following actions occur:

i) S ignalling poin t D which no longer has access to signalling po in t F indicates this cond ition  to
signalling transfer points B and  C by sending transfer-prohibited  messages. B and  C will thus
start the periodic sending o f signalling-route-set-test messages referred to  F, to  D.

ii) Emergency changeover from  link FD to link FE is in itia ted  at signalling po in t F, since D
becomes inaccessible to F due also to the previous failure.

b) On receiving the transfer-prohibited  messages forced rerouting is in itiated  at po in ts B and  C. This 
causes traffic destined to F to be diverted from  links term inating  on D to  links te rm inating  on E. 
Forced rerouting thus perm its recovery from a failure condition  caused by a fault in a rem ote p art o f 
the network.
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a) On recovery o f link FD the follow ing actions occur:

i) Signalling po in t D sends a transfer-allow ed message to B and C to indicate that D once again
has access to  F. B and C will thus stop the sending o f signalling-route-set-test messages referred
to F to D.

ii) F initiates changeback with tim e controlled diversion from link FE to link FD. This procedure
perm its changeback to be executed at one end o f a link, when it is im possible to notify the other
end o f the link (in this exam ple, because link DE is unavailable). Traffic in this case is not 
diverted from  the alternative link until the tim e interval T4, tentatively set at one second, has 
elapsed, in o rder to m inim ize the danger o f m is-sequencing o f messages (see R ecom m enda
tion Q.704, § 6.4. In addition , F sends to D a signalling-route-set-test message referred to the 
destinations that it norm ally accesses via D.

b) On receiving the transfer-allow ed message, contro lled  re-routing o f traffic from  the alternative routes 
(BEF, C EF) to the norm al routes (BDF, C D F ) is initiated at points B and C. C ontrolled  rerouting 
involves diversion o f traffic to a route which has becom e available after a tim e interval (see 
Recom m endation Q.704, §8.2.1 provisionally set at one second to minim ize the danger o f mis- 
sequencing messages.

A .4.3.4 Restoration o f  link D E

On recovery o f link D E it is m arked available at signalling transfer points D and E. Signalling points D 
and  E send to B, C and  F transfer-allow ed messages referred to destination  E or D respectively. These signalling 
transfer po in t will thus stop sending o f signalling-route-set-test messages.

A.4.4 Example 4: Failure o f  links D F and EF  (see Figure A-18/Q.705)

A.4.3.3 Restoration o f  link FD in the presence o f  fa ilure o f  link D E

B □

c E
C C ITT-35480

FIGURE A-18/Q.705 

Failure of links DF and EF

A.4.4.1 Failure o f  link DF

W hen the failure o f link D F  is detected, D and F perform  the changeover procedure; D diverts traffic,
destined to  F, to link DE, while F concentrates all the outgoing traffic on link FE.

In addition , D  sends to E a transfer-prohibited  message, referred to destination F; E will thus start
sending o f  signalling-route-set-test messages, referred to F, tow ards D (see also § A.4.1.1).

A .4.4.2 Failure o f  link E F  in the presence o f  fa ilure o f  link DF

a) W hen the failure o f link E F  is detected, the follow ing applies:

i) Since all destinations becom e inaccessible F stops sending all signalling traffic.

ii) E sends to B, C and  D a transfer-prohibited  message, referred to destination F. B, C and  D start 
periodic sending o f signalling-route-set-test messages referred to F to E.
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A.4.4.3

A.4.4.4

b) W hen D receives the transfer-prohib ited  message, it sends to B and  C a transfer-prohib ited  m essage, 
referred to destination F (see R ecom m endation Q.704, § 11.2.2). B and C start periodic sending o f test 
messages referred to F to D.

c) W hen B receives the transfer-prohibited  messages from D and  E, it sends a transfer-p roh ib ited  
message to C; the sam e applies for C (it sends the message to  B). As soon as B and  C have received 
the transfer-prohibited  messages from  all the three possible routes (BD, BE and  BC, or C D , C E 
and  CB respectively), they send a transfer-prohibited  message to A.

Note  — D epending on the sequence o f reception o f transfer-prohib ited  messages at B or C, they may 
start a forced rerouting procedure on a route not yet declared to be unavailab le ; such procedure is 
then aborted  as soon as a transfer-prohibited  message is received also from  tha t route.

d) As soon as A receives the transfer-prohibited  messages from  B and  C, it declares destination  F 
inaccessible and  stops sending traffic tow ards it. M oreover, it starts the periodic sending o f 
signalling-route-set-test messages, referred to F, to B and C.

Restoration o f  link E F  in the presence o f  failure on link DF

a) W hen restoration  o f link EF is com pleted, the follow ing applies:

i) F sends to E a signalling-route-set-test message, referred to  the destination points it can norm ally  
access via E, and  it restarts traffic on link EF.

ii) E sends a transfer-allow ed message, referred to destination  F, to B, C and  D; m oreover it 
restarts traffic on the restored link.

b) W hen B and  C receive the transfer-allow ed message, they send a transfer-allow ed m essage to  A and  C 
or A and B, respectively and they stop sending signalling-route-set-test messages to E; m oreover, they 
restart the concerned traffic on link BE or CE respectively.

c) W hen D receives the transfer-allow ed message from  E, it sends transfer-allow ed messages to B and  C 
and  stops sending signalling-route-set-test messages to E; m oreover, it starts the concerned traffic  on 
link DE. On receipt o f the transfer-allow ed message, B and  C will divert to links BD and  C D , by 
m eans o f a controlled rerouting procedure, traffic carried by links BE and  CE for which they are the 
norm al links (see § A.3.3). M oreover, they will stop sending signalling-route-set-test messages to  D.

Note — A ccording to the rules stated in R ecom m endation Q.704, § 11.3.2, on receipt o f transfer- 
allowed messages from  E [phase b) above], B and  C should send transfer-allow ed messages also to D 
and  E. However, this is not app rop ria te  in the network configurations such as the one here 
considered, taking into account that:

— there is no route, for exam ple, from  D (or E) to F via B (or C) and  therefore the transfer- 
allow ed messages w ould be ignored (although acknow ledged) by D and  E;

— on restarting traffic to F on links BD, BE, C D  and  C E  it w ould anyw ay be necessary tha t B 
and  C send transfer-prohibited- messages to D and E, which w ould contrad ict the previous 
transfer-allow ed messages.

d) As soon as A receives a transfer-allow ed message from  B or C, it restarts signalling traffic to  B and  C. 
If  traffic has already been restarted on one link when the transfer-allow ed message is received on the 
other link, a changeback procedure is perform ed to establish the norm al routing  situation  on both  
links (i.e. to divert p art o f the traffic on the latter link).

Restoration o f  link D F

W hen the restoration o f link D F  is com pleted, the follow ing applies:

a) D initiates the changeback procedure to  link D F; m oreover, it sends to E a transfer-allow ed m essage, 
referred to destination  F,

b) F sends a signalling-route-set-test message to D referred to  the destina tion  po in ts it norm ally  accesses 
via D. It initiates the changeback procedure to link D F; this procedure refers only to  the traffic  for 
which link D F is the norm al one, according to the routing rules.
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A.5 Explanatory note fro m  the implementors fo ru m  fo r  clarification o f  load sharing

A.5.1 In general, to im prove the distribution  o f traffic, load sharing at a particu lar signalling po in t (am ongst 
link sets to  a given destination) will be on the basis o f  a part o f the signalling link selection field which is 
d ifferent than  that part used for load sharing am ongst signalling links within a selected link set. In the exam ple 
represented  in Figure 5/Q .704, if  link set D F  contains m ore than  one signalling link, then the least significant bit 
o f  the signalling link selection field is not used in sharing traffic within link set DF am ongst the signalling links. 
S im ilar considerations can apply to link set DE.

A.5.2 At an originating signalling point it is assum ed tha t for a given signalling relation, signalling link selection 
field values are evenly distributed  and traffic is shared over the appropria te  link sets and signalling links within 
each link set on this basis. In general, to achieve this a different load sharing rule is needed for each num ber of 
link sets, and each num ber o f  signalling links within a link set, over which traffic is to be shared. The in tention  is 
to attain , for a given signalling relation, as even as possible a traffic balance over the link sets, and the signalling 
links w ithin each link set, based on the signalling link selection field and the num bers o f link sets and  signalling 
links w ithin each link set; such an even traffic balance may result if the fixed part o f the signalling link selection 
field is no t excluded from consideration by the load sharing rules.

A .5.3 At a signalling transfer point, for a given signalling relation , signalling link selection field values m ay not 
be evenly distributed (see Figure 5/Q .704, signalling transfer po in t E). A different set o f load sharing rules to 
those for originating signalling points may be provided to  deal with this possibility. These are again based on the 
signalling link selection field and the num bers o f link sets and signalling links within each link set, but assume 
th a t a particu lar part o f the signalling link selection field is fixed. The fixed part o f the signalling link selection 
field may be d ifferent at different signalling transfer points. W here signalling messages for different signalling 
relations arriv ing at a particu lar signalling transfer po in t do not have the sam e part o f the signalling link selection 
field fixed, an uneven sharing o f traffic for a particu lar signalling relation am ongst the relevant link sets and 
signalling links w ithin each link set may result.

Recommendation Q.706

M ESSA G E TR A N SFER  PART SIG N A LLIN G  PER FO R M A N C E

The message transfer part o f S ignalling System No. 7 is designed as a jo in t transport system for the 
m essages o f  different users. The requirem ents o f the different users have to be met by the M essage T ransfer Part. 
These requirem ents are not necessarily the sam e and may differ in im portance and stringency.

In order to satisfy the individual requirem ents o f  each user the M essage Transfer Part o f S ignalling System 
N o. 7 is designed in such a way that it meets the m ost stringent User Part requirem ents envisaged at the tim e o f 
specification. To this end, the requirem ents o f the telephone service, the data transm ission service and  the 
signalling netw ork m anagem ent, in particu lar, were investigated. It is assum ed that a signalling perform ance which 
satisfies the requirem ents m entioned above will also m eet those o f future users.

In  the light o f the above, signalling system perform ance is understood to be the capability o f the Message 
T ransfer P art to  transfer messages o f variable length for different users in a defined m anner. In order to  achieve a 
p ro p er signalling perform ance, three groups o f  param eters have to be taken into account:

— The first group covers the objectives derived from  the requirem ents o f the different users. The aims are 
lim itation o f message delay, p rotection against all k inds o f failures and guarantee o f availability.

— The second group covers the features o f the signalling traffic, such as the loading potential and  the 
structure o f the signalling traffic.

— The th ird  group covers the given environm ental influences, such as the characteristics (e.g. erro r rate 
and  proneness to  burst) o f the transm ission media.
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The three groups o f param eters are considered in the specification o f the procedures to enable the M essage 
Transfer Part to transfer the messages in such a way that the signalling requirem ents o f all users are met and  that 
a uniform  and  satisfactory overall signalling system perform ance is achieved.

1 Basic parameters related to Message Transfer Part signalling performance

Signalling perform ance is defined by a great num ber o f d ifferent param eters. In o rder to ensure a proper 
signalling perform ance for all users to be .served by the com m on M essage T ransfer Part, the follow ing design 
objectives are established for the Message T ransfer Part.

1.1 Unavailability o f  a signalling route set

The unavailability  o f a signalling route set is determ ined by the unavailability  o f the individual 
com ponents o f the signalling network (signalling links and the signalling points) and  by the structure o f a 
signalling network. ,

The unavailability  o f a signalling route set should not exceed a total o f 10 m inutes per year.

The unavailability  o f a signalling route set within a signalling network may be im proved by replication o f 
signalling links, signalling paths and  signalling routes.

1.2 Unavoidable message transfer part malfunction

The M essage T ransfer Part o f Signalling System No. 7 is designed to transport messages in a correct 
sequence. In addition , the messages are protected against transm ission errors. However, a protection  against 
transm ission errors cannot be absolute. Furtherm ore, m is-sequencing and loss o f messages in the M essage T ransfer 
Part cannot be excluded in extrem e cases.

For all User Parts, the following conditions are guaranteed by the Message T ransfer Part:

a) Undetected errors

On a signalling link em ploying a signalling data link which has the erro r rate characteristic as 
described in R ecom m endation Q.702 not m ore than one in 10'° o f all signal unit errors will be 
undetected by the message T ransfer Part.

b) Loss o f  messages

N ot m ore than  one in 107 messages will be lost due to failure in the message transfer part.

c) M essages out-of-sequence

N ot m ore than one in 1010 messages will be delivered out-of-sequence to the User Parts due to failure 
in the message transfer part. This value also includes duplication  o f  messages.

1.3 M essage transfer times 

This param eter includes:

— handling times at the signalling points (see § 4.3);

— queueing delays including retransm ission delays (see § 4.2);

— signalling data link propagation  times.

1.4 Signalling traffic throughput capability 

Needs further study (see § 2.2).

2 Signalling traffic characteristics

2.1 Labelling potential

The design o f Signalling System No. 7 provides the potential for labels to  identify 16 384 signalling points. 
For each o f the 16 different User Parts a num ber o f user transactions m ay be identified, e.g. in the case o f the 
telephone service up to 4096 speech circuits.
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2.2 Loading potential

C onsidering that the load per signalling channel will vary according to the traffic characteristics o f the 
service, to the user transactions served and  to the num ber o f signals in use, it is not practicable to specify a 
general m axim um  limit o f user transactions tha t a signalling channel can handle. The m axim um  num ber o f user 
transactions to be served m ust be determ ined for each situation , taking into account the traffic characteristics 
applied  so that the total signalling load is held to a level which is acceptable from  different points o f view.

W hen determ ining the norm al load o f the signalling channel, account must be taken o f the need to ensure 
a sufficient margin for peak traffic loads.

The loading of a signalling channel is restricted by several factors which are itemized below.

2.2.1 Queueing delay

The queueing delay in absence o f d isturbances is considerably influenced by the distribution  o f the 
message length and the signalling traffic load (see § 4.2).

2.2.2 Security requirements

The most im portan t security arrangem ent is redundancy in conjunction with changeover. As load sharing 
is applied  in norm al operation , the load on the individual signalling channels has to be restricted so that, in the 
case o f changeover, the queueing delays do not exceed a reasonable limit. This requirem ent has to be met not only 
in the case of changeover to one predeterm ined link but also in the case o f load d istribution to the rem aining 
links.

2.2.3 Capacity o f  sequence numbering

The use o f 7 bits for sequence num bering finally lim its the num ber o f signal units sent but no t yet 
acknow ledged to the value o f 127.

In practice this will not im pose a lim itation on the loading potential.

2.2.4 Signalling channels using lower bit rates

A loading value for a signalling channel using bit rates o f less than 64 k b it/s  will result in greater 
queueing delays than the same loading value for a 64-kbit/s signalling channel.

2.3 Structure o f  signalling traffic

The M essage T ransfer Part o f Signalling System No. 7 serves d ifferent User Parts as a jo in t transport 
system for messages. As a result, the structure o f the signalling traffic largely depends on the types o f User Parts 
served. It can be assum ed that at least in the near future the telephone service will represent the main part o f the 
signalling traffic also in integrated networks.

It canno t be foreseen yet how the signalling traffic is influenced by the integration o f existing and future 
services. The traffic models given in § 4.2.4 have been introduced in order to consider as far as possible the 
characteristics and features o f different services within an integrated network. If new or m ore stringent 
requirem ents are im posed on signalling (e.g. shorter delays) as a consequence o f future services, they should be 
m et by app rop ria te  dim ensioning o f the load or by im proving the structure o f the signalling network.

3 Parameters related to transmission characteristics

N o special transm ission requirem ents are envisaged for the signalling links o f Signalling System No. 7. 
Therefore, System No. 7 provides app rop ria te  m eans in order to cope with the given transm ission characteristics 
o f  o rd inary  links. The follow ing items indicate the actual characteristics to be expected — as determ ined by the 
responsible Study G roups — and  their consequences on the specifications o f the Signalling System No. 7 M essage 
T ransfer Part.
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3.1 Application o f  Signalling System  No. 7 to 64-kbit/s links

The M essage Transfer Part is designed to operate satisfactorily with the follow ing transm ission characteris
tics:

a) a long-term  bit erro r rate of the signalling data link o f less than 10~6 [1];

b) a m edium -term  bit error rate o f less than 10-4 ;

c) random  errors and erro r bursts including long bursts which might occur in the digital link due to, for
instance, loss o f fram e alignm ent or octet slips in the digital link. The m axim um  tolerable in terrup tion
period is specified for the signal unit error rate m onitor (see R ecom m endation Q.703, § 8.2).

3.2 Application o f  Signalling System  No. 7 to links using lower bit rates

(N eeds further study.)

4 Parameters of influence on signalling performance

4.1 Signalling network

Signalling System No. 7 is designed for both associated and  nonassociated applications. The reference
section in such applications is the signalling route set, irrespective o f whether it is served in the associated or
quasi-associated m ode o f operation.

For every signalling route set in a signalling network, the unavailability  limit indicated in § 1.1 has to be 
observed irrespective o f the num ber o f signalling links in tandem  of which it is com posed.

4.1.1 International signalling network 

(Needs further study.)

4.1.2 National signalling network 

(Needs further study.)

4.2 Queueing delays

The Message Transfer Part handles messages from different User Parts on a tim e-shared basis. W ith 
tim e-sharing, signalling delay occurs when it is necessary to process m ore than  one message in a given interval o f
time. W hen this occurs, a queue is built up from  which messages are transm itted  in order o f their tim es o f  arrival.

There are two different types of queueing delays: queueing delay in the absence o f  disturbances and  total 
queueing delay.

4.2.1 Assumptions fo r  derivation o f  the form ulas

The queueing delay form ulas are basically derived from the M /G /X  queue with priority  assignm ent. The 
assum ptions for the derivation  o f the form ulas in the absence o f disturbances are as follows:

a) the interarrival tim e distribution  is exponential (M );

b) the service tim e distribution  is general (G );

c) the num ber o f server is one ( 1);

d) the service priority  refers to the transm ission priority  w ithin level 2 (see R ecom m endation Q.703,
§ 10.2); however, the link status signal unit and the independent flag are no t considered;

e) the signalling link loop p ropagation  tim e is constan t including the process tim e in signalling
term inals; and

f)  the forced retransm ission case o f the preventive cyclic retransm ission m ethod is not considered.
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In addition , for the form ulas in the presence o f disturbances, the assum ptions are as follows:

g) the transm ission error o f the message signal unit is random ;

h) the errors are statistically independent o f each o ther;

i) the additional delay caused by the retransm ission o f the erroneous signal unit is considered as a part 
o f the waiting tim e o f the concerned signal unit; and

j) in case o f the preventive cyclic retransm ission m ethod, after the error occurs, the retransm itted signal
units o f second priority  are accepted at the receiving end until the sequence num ber o f the last sent
new signal unit is caught up  by that o f the last retransm itted signal unit.

Furtherm ore, the form ula o f the p roportion  o f messages delayed m ore than a given tim e is derived from 
the assum ption that the probability  density function of the queueing delay distribution  may be exponentially  
decreasing where the delay tim e is relatively large.

4.2.2 Factors and parameters

a) The notations and factors required for calculation o f the queueing delays are as follows:

Qa mean queueing delay in the absence of disturbances

cs2a variance o f queueing delay in the absence o f d isturbances

Q, mean total queueing delay

a ] variance o f total queueing delay

P( T) proportion  o f messages delayed m ore than T

a traffic loading by message signal units (M SU) (excluding retransm ission)

Tm mean em ission tim e o f message signal units

Tf em ission tim e o f fill-in signal units

7) signalling loop propagation  tim e including processing tim e in signalling term inal

Pu error probability  o f message signal units

2nd moment of message signal units emission time 
*1 = --------------------------------- ^2-------------------------------1 m

3rd moment of message signal units emission time 
k 2 = -------------------------------- TT-------------------------------•* m

Note — As a consequence o f zero insertion at level 2 (see R ecom m endation Q.703, § 3.2), the length 
o f the em itted signal un it will be increased by approxim ately  1.6 percent on average. However, this 
increase has negligible effect on the calculation.

b) The param eters used in the form ulas are as follows:

l. f  =  T f / T m  

=  TL/ T m

for the basic m ethod,

E x = \+ P u tL 

E 2 = k l + PutL(tL + 2)

£ 3 =  * 2 +  P u/ L( / i + 3 / z +3A:l )

for the preventice cyclic retransm ission (PCR) m ethod, 

a3 =  exp( — a tL): traffic loading caused by fill-in signal units
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4.2.3 Formulas

The form ulas o f the m ean and the variance o f the queueing delays are described in Table 1/Q .706. The 
p roportion  o f messages delayed m ore than a given tim e Tx is:

PiTx) „  exp ( _

where Qx and  ctv denote the m ean and  the standard  deviation o f queueing delay, respectively. This approx im ation  
is better suited in absence o f disturbances. In presence o f disturbances the actual d istribution  may be deviated 
further. Relation between P (T X) and  Tx is show n in Figure 1/Q .706.

CL Qx + 4ox Qx + 8ox

Queueing delay time (7"x)

Q x  Mean queueing delay (see Figure 2 /Q .7 0 6 )  
ox Standard deviation (see  Figure 3 /Q .7 0 6 )

Qx + 1 2ox s
CCITT-35211

FIGURE 1/Q .706  

Probability of message signal unit delayed more than T x
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TABLE 1/Q.706 

Queueing delay formula

Error
correction

method
Disturbance Mean

Q
Variance

o2

Basic

Absence Qa _  tf ! ak\
Tm 2 2(1 - a )

°a _  , a [4/c2 — (4/t2 — 3/rf) a] 
T l 12 12(1 - a ) 2

Presence Qi =L L + -J ^ k —  + E  i 
Tm 2 2 (1 — aEx)

of _ tj  | a[4E3- (4 E lE 3~3Ei)a] } 
n  12 12(1 - a ) 2

+ Pu( l - P u)t2L

Preventive
cyclic
retransmission

Absence Qa _ k l +az (tf - k [) ( akx 
Tm 2 2(1 -a )

^ = ^ - « f  + a ( 4 - 3 o  
T 2 12 z \  12 1

f l . - l ,  ,2  - a ,  k \
+ 2 k ' t f+ k i  4 3 )  +

( a l4k2- ( 4 k 2- 3 k 2)a]
12(1 - a ) 2

Presence
a  l + e i  + / r_ i

T„ 2 (1 - o f )  L 6 J (For further study)

4.2.4 Examples

A ssum ing the traffic m odels given in Table 2/Q .706, exam ples o f queueing delays are calculated as listed 
in Table 3/Q .706.

TABLE 2/Q.706 

Traffic model

Model A B

Message length (bits) 120 104 304

Percent 100 92 8

Mean message length (bits) 120 120

k\ 1.0 1.2

k2 1.0 1.9
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TABLE 3/Q.706 

List of examples

Figure Error control Queueing delay Disturbance Model

2/Q.706 Basic/PCR Mean Absence A and B

3/Q.706 Basic/PCR Standard deviation Absence A and B

4/Q.706 Basic Mean Presence A

5/Q.706 Basic Standard deviation Presence A

6/Q.706 PCR Mean Presence A
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FIGURE 2/Q.706

Mean queueing delay of each channel of traffic in absence of disturbance
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FIGURE 4/Q.706

Mean total queueing delay of each channel of traffic; basic error correction method
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0 Erlangs
0.5

CCITT-41221

FIGURE 6/Q.706

Mean total queueing delay of each channel of traffic; 
preventive cyclic retransmission error correction method

4.3 M essage transfer times

W ithin a signalling relation, the M essage T ransfer Part transports messages from  the orig inating  User Part 
to  the User Part o f destination, using several signalling paths. The overall m essage transfer tim e needed depends 
on the message transfer tim e com ponents (a) to (e) involved in each signalling path.

4.3.1 M essage transfer time components and functional reference points

A signalling path may include the following functional signalling netw ork com ponents and  transfer tim e 
com ponents.

a) M essage Transfer Part sending function at the po in t o f origin (see F igure 7/Q .706).

b) Signalling transfer po in t function (see Figure 8/Q .706).

c) Message Transfer Part receiving function at the po in t o f destination  (see Figure 9/Q .706).

d) Signalling data  link p ropagation  tim e (see Figure 10/Q.706).

e) Q ueueing delay.

An additional increase o f the overall message transfer tim es is caused by the queueing delays. These 
are described in § 4.2.
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User
functions

Signalling Signalling
message handling link
functions functions

Signalling
data link
functions

Tms  M e ssag e  T ransfe r Part send ing  tim e

FIG U R E 7 /Q .706 

Functional diagram of the Message Transfer Part sending time

Signalling 
d a ta  link 
func tio n s

Signalling
link
func tio n s

Signalling
m e ssa g e
handling
fu n c tio n s

Signalling
link
fu n c tio n s

Signalling 
d a ta  link 
func tio n s

Tcs M e ssag e  tra n sfe r  tim e a t signalling tra n sfe r  po in ts 

FIG U R E 8/Q .706

Functional diagram of the message transfer time at signalling transfer points

Signalling 
d a ta  link 
func tio n s

Signalling
link
fu n c tio n s

Signalling 
m e ssa g e  handling 
fu n c tio n s

U ser
fu n c tio n s

Tm r M e ssag e  T ransfe r Part receiving tim e

FIG U R E  9/Q .706 

Functional diagram of the Message Transfer Part receiving time
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Signalling Signalling Signalling
link data link link
functions functions functions

Tp P ropagation  tim e of th e  d a ta  chan n e l

FIGURE 10/Q.706 

Functional diagram for the propagation time

4.3.2 Definitions

4.3.2.1 Message Transfer Part sending time Tms

F: temps d  emission du Sous-system e Transport de M essages Tms 

S : tiempo de emisidn de la parte de transferencia de mensajes Tms

Tms is the period which starts when the last bit o f the message has left the U ser Part and  ends when the last 
bit o f the signal unit enters the signalling data  link for the first time. It includes the queueing delay in the absence 
of d isturbances, the transfer tim e from  level 4 to level 3, the handling tim e at level 3, the transfer tim e from  
level 3 to level 2, and  the handling tim e in level 2.

4.3.2.2 message transfer time at signalling transfer points Tcs

F: temps de transfert des messages aux points de transfert semaphore, Tcs 

S : tiempo de transferencia de mensajes en los puntos de transferencia de la serialization Tcs

Tcs is the period, which starts when the last bit o f the signal un it leaves the incom ing signalling data  link
and  ends when the last bit o f the signal unit enters the outgoing signalling da ta  link for the first time. It also
includes the queueing delay in the absence o f d isturbances but not the add itiona l queueing delay caused by 
retransm ission.

4.3.2.3 Message Transfer Part receiving time Tmr

F: temps de reception du Sous-system e Transport de M essages Tmr 

S :  tiempo de reception de la parte de transferencia de mensajes Tmr

Tmr is the period which starts when the last bit o f the signal un it leaves the signalling da ta  link and  ends
when the last bit o f the message has entered the User Part. It includes the hand ling  tim e in level 2, the transfer
tim e from  level 2 to level 3, the handling tim e in level 3 and  the transfer tim e from  level 3 to  level 4.

4.3.2.4 data channel propagation time Tp

F: temps de propagation sur la voie de donnees, Tp

S : tiempo de propagation del canal de datos Tp

Tp is the period which starts when the last bit o f the signal unit has en tered  the da ta  channel a t the sending
side and  ends when the last bit o f the signal unit leaves the data channel at the receiving end irrespective o f
w hether the signal unit is d isturbed or not.

4.3.3 Overall message transfer times

The overall message transfer time T0 is referred to the signalling relation. T0 starts w hen the m essage has 
left the user part (level 4) at the po in t o f origin and  ends when the m essage has entered  the user p a rt (level 4) at 
the po in t o f destination.
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The definition o f the overall message transfer tim e and the definitions of the individual message transfer 
tim e com ponents give rise to the follow ing relationships:

a) In the absence o f disturbances

n +  1 n

Toa= T ms+ £ i Tp i+ Y l TCsi + Tmr
1 ■/ = i

b) In the presence o f disturbances

T0 = T oa + 2 ( Q - Q a)

Here

T1 oa overall message transfer tim e in the absence o f disturbances

T1 ms Message T ransfer Part sending time

Tmr M essage T ransfer Part receiving time

Tcs M essage transfer tim e at signalling transfer points

n num ber o f STPs involved

Tr data channel p ropagation  time

T0 overall message transfer tim e in the presence o f d isturbances

Q, total queueing delay (see § 4.2)

Q a queueing delay in the absence o f disturbances (see § 4.2)

Note  — For X (Q, — Q 0), all signalling points in the signalling relation must be taken into account.

4.3.4 Estimates for message transfer times

(N eeds further study.)

The estimates must take account of:

— the length of the signal unit,

— the signalling traffic load,

— the signalling bit rate.

The estimates for Tmr, Tms and Tcs will be presented in the form of:

— mean values,

— 95% level values.

The estim ates for 7/- for a signalling transfer po in t are given in Table 4/Q .706.

TABLE 4/Q.706

STP signalling 
traffic load

Message transfer time at an 
STP (Tcs) in msa)

Mean 95%

Normal 20 40
+ 15%' 40 80
+ 30% 100 200

a> Provisional values

These Figures are related to 64-kbit/s signalling bit rate. The norm al signalling traffic load is that load for 
w hich the signalling transfer po in t is engineered. A m ean value o f 0.2 Erlang per signalling link is assum ed. The 
m essage length distribution is as given in Table 2/Q .706.
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4.4 Error control

D uring transm ission, the signal units are subject to d isturbances which lead to a falsification o f the 
signalling inform ation. The erro r control reduces the effects o f  these d isturbances to an acceptable value.

E rror control is based on error detection by redundan t coding and  on erro r correction by retransm ission. 
R edundant coding is perform ed by generation o f 16 check bits per signal unit based on the polynom ial described 
in R ecom m endation Q.703, § 4.2. M oreover, the error control does no t in troduce loss, duplication  or mis- 
sequencing o f messages on an individual signalling link.

However, abnorm al situations may occur in a signalling relation, which are caused by failures, so tha t the 
error control for the signalling link involved canno t ensure the correct m essage sequence.

4.5 Security arrangements

The security arrangem ents have an essential influence on the observance o f the availability  requirem ents 
listed in § 1.1 for a signalling relation.

In the case o f Signalling System No. 7, the security arrangem ents are m ainly form ed by redundancy  in 
conjunction  with changeover.

4.5.1 Types o f  security arrangements

In general, a distinction has to be m ade between security arrangem ents for the individual com ponents o f 
the signalling netw ork and security arrangem ents for the signalling relation. W ithin a signalling netw ork, any 
security arrangem ent may be used, but it m ust be ensured that the availability  requirem ents are met.

4.5.1.1 Security arrangements fo r  the components o f  the signalling network

Netw ork com ponents, which form a signalling path when being in terconnected , either have constructional 
security arrangem ents which exist from  the very beginning (e.g. replication o f the contro ls at the exchanges and  
signalling transfer points) or can be replicated, if need be (e.g. signalling da ta  links). For security reasons, 
however, replication o f signalling data links is effected only if the replicated links are independen t o f one ano ther 
(e.g. m ultipath routing). In the case o f availability  calculations for a signalling path  set, special care has to be 
taken that the individual signalling links are independent o f one another.

4.5.1.2 Security arrangements fo r  signalling relations

In quasi-associated signalling netw orks where several signalling links in tandem  serve one signalling 
relation, the security arrangem ents for the netw ork com ponents, as a rule, do  not ensure sufficient availability  o f 
the signalling relation. A ppropria te  security arrangem ents m ust therefore be m ade for the signalling rela tions by 
the provision of redundan t signalling path sets, which have likewise to be independen t o f one another.

4.5.2 Security requirements

In the case o f 64-kbit/s signalling links, a signalling netw ork has to be provided with sufficient 
redundancy so that the quality o f the signalling traffic handled is still satisfactory. (A pplication o f the above to 
signalling links using lower bit rates needs further study.)

4.5.3 Time to initiate changeover

If individual signalling data links fail, changeover is initiated by signal un it erro r m onitoring  (see 
R ecom m endation Q.703, § 8). W ith signal unit error m onitoring, the tim e between the occurrence o f the failure 
and  the in itiation  o f changeover is dependent on the message error rate (a com plete in te rrup tion  will result in an 
error rate equal to 1).

C hangeover leads to substantial additional queueing delays. To keep the latter as short as possible, the 
signalling traffic affected by an outage is reduced to a m inim um  by the use o f load sharing on all existing 
signalling links.
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4.6 Failures

4.6.1 Link failures

D uring transm ission, the messages may be subject to disturbances. A measure o f the quality  o f the 
signalling data link is its signal un it error rate.

Signal unit error m onitoring initiates the changeover at a signal unit error rate o f about 4 • 10-3 .
The error rate, which Signalling System No. 7 has to cope with, represents a param eter o f decisive 

influence on its efficiency.
As a result o f error correction by retransm ission, a high error rate causes frequent retransm ission o f the 

message signal units and thus long queueing delays.

4.6.2 Failures in signalling points 

(Needs further study.)

4.7 Priorities

Priorities resulting from  the m eaning o f the individual signals are not envisaged. Basically, the principle 
“ first-in — first-out” applies.

A lthough the service ind icator offers the possibility o f determ ining different priorities on a user basis, such 
user priorities are not yet foreseen.

Transm ission priorities are determ ined by M essage T ransfer Part functions. They are solely dependent on 
the present state o f the M essage T ransfer Part and  com pletely independent o f the m eaning o f the signals (see 
R ecom m endation Q.703, § 10.2).

5 Performance under adverse conditions

5.1 Adverse conditions 

(Needs further study.)

5.2 Influence o f  adverse conditions 

(Needs further study.)

Reference
[1] C C IT T  R ecom m endation Error performance on an international digital connection form ing  part o f  an

integrated services digital network, Vol. I l l ,  Fascicle III.3 , Rec. G.821.

Recommendation Q.707

TESTING AND MAINTENANCE

1 General

In order to  realize the perform ance requirem ents described in R ecom m endation Q.706, m eans and 
procedures for signalling netw ork testing and  m aintenance are required in addition  to  the m eans defined in 
R ecom m endations Q.703 and  Q.704.

2 Testing

2.1 Signalling data link test

As defined in R ecom m endation Q.702, § 1, the signalling data link is a b idirectional transm ission path for 
signalling. Testing and m aintenance functions can be initiated independently  at either end.

The signalling data  link and  the constituent parts o f the digital and analogue versions are described in 
R ecom m endation Q.702, § 1.

They m ust be tested before being put into service to ensure tha t they meet the requirem ents of 
R ecom m endation Q.702, § 3.
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Since in terrup tions o f the signalling data link will affect m any transactions, they m ust be treated  with the 
utm ost care. A ppropria te  special measures should be taken to prevent unauthorized  m aintenance access which 
could result in in terrup tions to service. These special m easures may include m arking or flagging the equipm ent 
and  indications on d istribution  fram es or test bays where access is possible (see R ecom m endation M.1050 [1]).

The signal unit error rate m onitor and  the alignm ent error rate m onito r described in R ecom m enda
tion Q.703, § 9, also provide m eans for detecting deterioration o f a signalling da ta  link.

Further studies are required with reference to Recom m endation V.51 [2].

2.2 Signalling link test

As defined in R ecom m endation Q.703, § 1.1.1 and illustrated in F igure 1/Q .701, the signalling link 
com prises a signalling data link with signalling link functions at either end.

In the following, an on-line signalling link test procedure is specified which involves com m unication 
between the two ends o f the concerned signalling link. This procedure is in tended for use while the signalling link 
is in service. In addition , local failure detection procedures should be perform ed at either end; these are no t 
specified in this R ecom m endation.

The test procedure is in tended to be applied  periodically on each operational signalling link with a 
sufficient frequency to ensure that the signalling link perform ance requirem ents are met. The signalling link test 
message is sent at regular intervals f). The testing o f  a signalling link is perform ed independently  from  each end.

The ability to send a signalling test acknow ledgem ent, defined below, m ust always be provided at a 
signalling poin t but the provision for transm ission o f the signalling test m essage is at the discretion o f the 
signalling points.

The signalling po in t in itiating the tests transm its a signalling link test m essage on the signalling link to be 
tested. This message includes a test pattern which is chosen at the discretion o f  the end in itiating the test. A fter 
receiving a signalling link test message, a signalling poin t responds with a signalling link test acknow ledgem ent 
message on the same signalling link within T  =  100 ms (provisional value). The test pattern  included in the 
signalling link test acknow ledgem ent message is identical to the test pattern  received. In the case that a test pattern  
in a received signalling link test acknow ledgem ent is the same as that sent in a signalling link test message, no 
further action is taken.

In the case when:

a) a signalling link test acknow ledgem ent message is not received on the link being tested w ithin 
T1 =  1 s (provisional value), after the signalling link test message has been sent, or

b) a signalling link test acknow ledgem ent message is received with a test pattern that is d ifferent from  the 
last pattern sent in a signalling link test message,

the test is considered to have failed and is repeated once. In the case when also the repeated test fails, a 
m anagem ent system m ust be inform ed and further action is for further study.

The form ats and codes o f signalling link test and signalling link test acknow ledgem ent messages used for 
signalling link testing are specified in § 5.4.

2.3 Signalling route test

In addition  to the procedures specified in the R ecom m endation Q.704, § 10, the need for, and  form  o f 
other line procedures are for further study.

3 Fault location

Fault location operations, em ploying particu lar m anual or au tom atic in ternal test equipm ent are left to  the 
discretion o f the individual signalling points.

Tests requiring provision o f messages are for further study. See [3].

4 Signalling network monitoring

In order to obtain in form ation on the status o f  the signalling netw ork, m onitoring o f the signalling activity 
m ust be provided (for exam ple measures o f the signalling load on the signalling data link). The specification o f 
such m eans and procedures is for further study.

The definition o f  the lower limit o f  these intervals is for further study. This must be defined, tak ing  into accoun t the need 
to ensure that a received signalling link test acknow ledgem ent is in response to the last sent signalling link test message.
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5.1 General

The signalling network testing and m aintenance messages are carried on the signalling channel in message 
signal units, the form at o f which is described in R ecom m endation Q.703, § 2. As indicated in R ecom m enda
tion Q.704, § 12.2, these messages are distinguished by the configuration  0001 o f the service ind icator (SI). The 
Sub Service Field (SSF) o f signalling network testing and m aintenance messages is used in accordance with 
R ecom m endation Q.704, § 12.3.

The Signalling Inform ation Field (SIF) consists o f an integral num ber o f octets and contains the label, the 
heading code and one or m ore signals and  indications.

5 Formats and codes of signalling network testing and maintenance messages

5.2 Label

For signalling network testing and  m aintenance messages, the label has the same structure as the label o f 
signalling network m anagem ent messages (see Recom m endation Q.704, § 13.2).

5.3 Heading code HO

The heading code HO is the 4-bit field following the label and identifies the message group. The different 
heading codes are allocated as follows:

0000 Spare

0001 Test messages

The rem aining codes are spare.

5.4 Signalling link test messages

The form at of the signalling link test messages is shown in Figure 1/Q .707.

DCBA 0 0 0 1

T est p a ttern Length
indicator

Spare
H eading 

code 
H 1

H eading
code

HO
LABEL

First bit 
tran sm itted-----------_ --------- k.na) x 8 4 a) 4 a) 4 4 32

a) Provisional v a lu e .
FIG U R E 1/Q.707

CCITT 3 5 5 5 0

The signalling link test messages, are m ade up o f the follow ing fields:

— Label: (32 bits), see § 5.2
— H eading code HO: (4 bits)
— H eading code H I: (4 bits)
— Spare bits: (4 b its )2)
— Length Indicator: (4 b i ts )2)
— Test pattern : (n x 8 bits with n <  1 6 )2)

In the label, the signalling link code identifies the signalling link on which the test message is sent.

The heading code HI contains signal codes as follows:
bits D C  B A

0 0 0 1 signalling link test message

0 0 1 0  signalling link test acknow ledgem ent message

The length indicator gives the num ber o f octets which the test pattern com prises.

The test pattern  is an integral num ber o f octets and  is chosen at the discretion o f the originating point.

6 State transition diagram

The state transition  diagram  is intended to show precisely the behaviour o f the signalling system under 
norm al and  abnorm al conditions as viewed from a rem ote location. It m ust be em phasized that the functional
p artition ing  shown in the follow ing diagram  is used only to facilitate understanding  of the system behaviour and
is no t in tended to  specify the functional partition ing  to be adopted  in a practical im plem entation o f the signalling 
system.

Provisional value.
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FIGURE 2/Q.707 

Signalling link test control

1s (provisional value) — tim e 
ou t for w aiting  for th e  te s t  
m e s sa g e  a c k n o w le d g e m e n t 
Signalling m e ssa g e  handling. 
M e ssag e  distribution  
Signalling m e ssa g e  handling. 
M e ssag e  routing  
M a n ag em en t sy s te m  
Signalling link te s t  con tro l 
T est p a tte rn

Particular te s t  p a tte rn s

Signalling link te s t  m e s sa g e  
Signalling link te s t  m e s sa g e  
ac k n o w le d g e m e n t
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Recommendation Q.721

FU N C TIO N A L D E SC R IP T IO N  O F  T H E  SIG N A LLIN G  SY STEM  
T E L E P H O N E  USER PA RT (TU P)

1 General

Use o f Signalling System No. 7 for telephone call control signalling requires:

— application o f Telephone User Part (TUP) functions, in com bination  with

— application o f an appropria te  set o f M essage Transfer Part (M TP) functions.

A general description o f the signalling system is given in R ecom m endation Q.701. That Recom m endation 
also defines the division o f functions and the requirem ents o f interaction between the Message T ransfer Part and 
the Telephone User Part.

2 Telephone User Part

The Telephone User Part specified in these specifications defines the necessary telephone signalling 
functions for use o f Signalling System No. 7 for in ternational te lephone call control signalling. It is specified with 
the aim  o f providing the same features for telephone signalling as other C C IT T  telephone signalling systems.

Signalling System No. 7 can be used to control the sw itching o f all types o f in ternational circuits to  be 
used in a w orldwide connection, including circuits with speech in terpolation  and satellite circuits.

The system meets all requirem ents defined by the C C IT T  concerning the service features for w orldwide 
in te rnational sem iautom atic and autom atic te lephone traffic. It is designed for the bothw ay operation  o f speech 
circuits.

W hen used with hom ogenous digital telephone circuits the continuity  o f these circuits is ensured by the 
m eans for transm ission quality supervision and failure detection that are inherent in the digital systems providing 
these circuits. However, the system includes m eans for link-by-link assurance o f continuity  check o f the speech 
path  when used with analogue telephone Circuits.

The signalling system is suitable for national telephone applications. M ost telephone signalling messages 
types and  signals specified for in ternational use are also required in typical national applications. In addition  to 
these, national applications typically require additional signalling message types and signals; the system provides 
am ple spare capacity for such additions.

The standard  label structure specified for telephone signalling messages requires that all exchanges using 
the signalling system are allocated codes from  code plans established for the purpose o f unam biguous identifica
tion  o f  signalling points. The principles to  apply  to the in ternational signalling network are for further study.

3 M essage Transfer Part

The Message T ransfer Part o f S ignalling System No. 7 is specified in separate R ecom m endations. An 
overview  descrip tion o f the M essage T ransfer Part is contained  in  R ecom m endation Q.701.

The M essage T ransfer Part defines a range o f functions by which d ifferent signalling m odes and different 
signalling netw ork configurations may be realized. Any application  o f Signalling System No. 7 requires tha t an 
ap p ro p ria te  selection o f these functions is applied  depending on the intended use o f the system and the 
characteristics of the telecom m unications netw ork concerned.
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Recommendation Q.722

G E N E R A L  F U N C T IO N  O F T E L E P H O N E  M E SS A G E S  A N D  S IG N A L S

This R ecom m endation describes the general function o f  telephone signalling messages and  the telephone
signals and  other in form ation com ponents contained in those messages. The requirem ents relating to the use o f  the
signalling messages and  their signal content are specified in R ecom m endations Q.723 and  Q.724.

1 Telephone signalling messages

The definition o f form ats and codes for telephone messages is based on a functional g rouping as indicated 
in the following. It is expected tha t national applica tion  o f the signalling system typically will require further 
message types in addition  to the in ternationally  defined message types ind icated  in the following. As a result o f 
the criteria on which the grouping o f  message types are based some groups as yet only contain  one message type.

1.1 Forward address message group

This message group includes messages sent in the forw ard direction  contain ing  address in form ation.
Signals from  § 3.3 may be included. Messages so far specified are as follows.

1.1.1 In itia l address message

A type o f message sent first in the forw ard d irection at call set-up. It con tains address in fo rm ation  and  
other in form ation  relating to the routing and handling o f  the call.

1.1.2 Subsequent address message

A type o f message sent in the forw ard direction subsequent to the initial address message and contain ing  
further address inform ation.

1.2 Forward set-up message group

This message group includes messages sent in the forw ard direction , subsequent to address messages 
contain ing further in form ation for call set-up. Signals from  § 3.3 may be included. M essages so far specified are as 
follows.

1.2.1 Calling-line-identity message

A type o f message contain ing the identity of, and  possibly o ther in form ation  relating to, the calling line.

1.2.2 Calling-line-identity-unavailable message

A type o f message contain ing the in form ation  th a t the identity o f the calling line is not available.

1.2.3 Continuity message

A type o f message contain ing a continuity  signal.

1.3 Backward set-up request message group

This message group includes messages sent in the backw ard direction  requesting further in form ation  for 
call set-up. Signals from  § 3.4 may be included. M essages so far specified are as follows.

1.3.1 Calling-line-identity-request message

A type o f message contain ing a signal requesting transfer o f the identity  of, and  possibly o ther in form ation  
relating to, the calling party.

1.4 Successful backward set-up information message group

This message group includes messages sent in the backw ard direction  contain ing  in fo rm ation  relating  to a 
successful call set-up. Signals from  § 3.4 m ay be included. Messages so far specified are as follows.
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1.4.1 Address-complete message

A type of message contain ing a signal indicating that the call has been connected to the called party  and 
giving additional inform ation relating to this.

1.4.2 Charging message

A type o f message contain ing charging inform ation.

1.5 Unsuccessful hackward set-up information message group

This message group includes messages sent in the backw ard direction contain ing inform ation relating to an
unsuccessful call set-up. Signals from § 3.4 may be included. Messages so far specified as follows.

1.5.1 Unsuccessful-call-attempt message

A message containing a signal, from § 3.4, relating to an unsuccessful call set-up.

1.6 Call supervision message group

A message contain ing a signal, from  § 3.5, relating to the supervision o f the call.

1.7 Circuit supervision message group

A message contain ing a signal, from § 3.6, relating to the supervision o f the circuit.

2 Service information

The service inform ation provides the highest level o f discrim ination between different sets o f signalling 
messages. It contains the following com ponents.

2.1 Service indicator

Inform ation used to identify the User Part to which the signalling message belongs.

2.2 National indicator

Inform ation used for d iscrim ination between in ternational and national messages. In case o f  national 
messages, it may for exam ple also be used for discrim ination  between different label alternatives for national use.

3 Signalling information

3.1 Label components

In the case o f the telephone signalling messages the label is used for message routing and, in  general, 
identification  of the concerned telephone circuit. The standard  label structure consists o f the follow ing com po
nents.

3.1.1 Destination point code

Inform ation identifying the signalling point to which the message is to be routed.

3.1.2 Originating point code

Inform ation identifying the signalling po in t from  which the message has been originated.

3.1.3 Circuit identification code

Inform ation  identifying the telephone circuit am ong those interconnecting the destination  po in t and 
o rig inating  point.
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3.2 M essage fo rm a t identifiers

3.2.1 Heading

Inform ation d iscrim inating, as applicable, between different groups or individual types o f messages w ithin 
the set o f messages identified by the service inform ation. The heading is split in to  two levels. The first level 
discrim inates between different groups. The second level either discrim inates between d ifferent message types or 
contains a signal.

3.2.2 Field length indicator

Inform ation associated with and indicating the length o f a variable length field.

3.2.3 Field indicator

Inform ation associated with and indicating the presence or absence o f an op tional field.

3.3 Forward set-up telephone signals

3.3.1 Address signal

A call set-up signal sent in the forw ard direction containing one elem ent o f in form ation (digit 0, 1, 
2, . . .  9, Code 11 or Code 12) abou t the called p arty ’s num ber or the end-of-pulsing (ST) signal.

For each call, a succession o f address signals is sent.

3.3.2 End-of-pulsing (ST) signal

An address signal sent in the forw ard d irection indicating that there are no m ore address signals to follow.

3.3.3 Nature-of-address indicator

Inform ation  sent in the forw ard d irection indicating whether the associated address or line identity is an 
in ternational, national significant o r subscriber num ber.

3.3.4 Nature-of-circuit indicator

Inform ation  sent in the forw ard d irection about the nature of the circuit o r any preceding circuit(s) already 
engaged in the connection:

— a satellite circuit, or
— no satellite circuit.

An in ternational exchange receiving this in form ation will use it (in com bination  with the app rop ria te  part 
o f the address in form ation) to determ ine the nature o f the outgoing circuit to be chosen.

3.3.5 Echo suppressor indicator

Inform ation  sent in the forw ard d irection indicating w hether o r not an outgoing half-echo suppressor is 
included in the connection.

3.3.6 Calling-party ’s-category indicator

Inform ation  sent in the forw ard d irection about the category o f the calling party  and , in case o f 
sem iautom atic calls, about the service language to be spoken by the incom ing, delay and  assistance operators.

The follow ing categories are provided:

— operator,
— ord inary  calling subscriber,
— calling subscriber with priority,
— data call,
— test call.

3.3.7 Continuity-check indicator

Inform ation  sent in the forw ard direction indicating whether o r not a continu ity  check will be perform ed 
on the circuit concerned or is being (has been) perform ed on a previous circuit in the connection.

3.3.8 Calling line identity

Inform ation  sent in the forw ard d irection indicating the national significant num ber o f the calling party.
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A signal sent in the forw ard direction indicating tha t the identity o f the calling line is not available.

3.3.9 Calling-line-identity-unavailable signal

3.3.10 Continuity signal

A signal sent in the forw ard direction indicating continuity  o f the preceding System No. 7 speech circuit(s) 
as well as o f the selected speech circuit to the following in ternational exchange, including verification o f  the 
speech path across the exchange with the specified degree o f reliability.

3.3.11 Continuity-failure signal

A signal sent in the forw ard direction indicating failure o f  continuity  o f  the System No. 7 speech circuit.

3.4 Backward set-up telephone signals

3.4.1 CalHng-line-identity-request signal

A signal sent in the backw ard direction requesting transfer o f the calling line identity from  the originating 
exchange.

3.4.2 Address-complete signal

A signal sent in the backw ard direction indicating that all the address signals required for routing the call 
to the called party have been received and that no called-party’s-line-condition signals (electrical) will be sent.

3.4.3 Address-complete signal, charge

A signal sent in the backw ard direction indicating that all the address signals required for routing the call 
to  the called party have been received, that no called-party’s-line-condition -signals (electrical) will be sent and  that 
the call should be charged on answer.

3.4.4 Address-complete signal, no-charge

A signal sent in the backw ard direction indicating that all the address signals required for routing  the call 
to  the called party have been received, that no called-party’s-line-condition (electrical) will be sent and  th a t the 
call should not be charged on answer.

3.4.5 Address-complete signal, coin-box

A signal sent in the backw ard direction indicating that all the address signals required for routing the call 
to the called party have been received, that no called-party’s-line-condition (electrical) will be sent, that the call 
should be charged on answer and that the called num ber is a coin (box) station.

3.4.6 Subscriber-free indicator

Inform ation sent in the backw ard d irection indicating that the called p arty ’s line is free.

3.4.7 Switching-equipment-congestion signal

A signal sent in the backw ard d irection indicating the failure o f the call set-up attem pt due to congestion 
encountered  at in ternational sw itching equipm ent.

3.4.8 Circuit-group-congestion signal

A signal sent in the backw ard direction indicating the failure o f the call set-up attem pt due to congestion 
encountered  on an in ternational circuit group.

3.4.9 National-network-congestion signal

A signal sent in the backw ard d irection indicating the failure o f the call set-up attem pt due to congestion 
encountered  in the national destination  netw ork [excluding the busy condition  o f the called party ’s line(s)].
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3.4.10 A ddress-incomplete signal

A signal sent in the backw ard direction indicating that the num ber o f address signals received is not 
sufficient for setting up the call. This condition  may be determ ined in the incom ing in ternational exchange (or in 
the national destination  network):

— im m ediately after the reception o f  an ST signal, or
— on tim eout after the latest digit received.

3.4.11 Call-failure signal

A signal sent in the backw ard direction indicating the failure o f a call set-up attem pt due to the lapse o f a 
tim eout or a fault no t covered by specific signals.

3.4.12 Unallocated-number signal

A signal sent in the backw ard direction indicating that the received num ber is not in use (e.g. spare level, 
spare code, vacant subscriber’s num ber).

3.4.13 Subscriber-busy signal (electrical)

A signal sent in the backw ard direction indicating that the line(s) connecting  the called party  with the 
exchange is (are) engaged. The subscriber-busy signal will also be sent in case o f com plete uncertain ty  abou t the 
place where the busy or congestions are encountered  and  in the case where a d iscrim ination  between subscriber- 
busy and national-netw ork  congestion is not possible.

3.4.14 Line-out-of-service signal

A signal sent in the backw ard d irection indicating that the called p arty ’s line is out-of-service or faulty.

3.4.15 Send-special-information-tone signal

A signal sent in the backw ard d irection indicating  tha t the special in form ation  tone should be returned  to 
the calling party. This tone indicates that the called num ber cannot be reached for reasons no t covered by other 
specific signals and  tha t the unavailability  is o f a long-term  nature (see also R ecom m endation Q.35 [1]).

3.5 Call supervision signals

3.5.1 Forward-transfer signal

A signal sent in the forw ard d irection on sem iautom atic calls when the outgoing in ternational exchange 
operator w ants the help o f an  opera to r at the incom ing in ternational exchange. The signal will norm ally  serve to 
bring  an assistance opera to r (see R ecom m endation Q.101 [2]) into the circuit if  the call is autom atically  set up at 
the exchange. W hen a call is com pleted via an opera to r (incom ing or delay operator) at the. incom ing in ternational 
exchange, the signal should preferably cause this operator to be recalled.

3.5.2 Answer signal, charge

A signal sent in the backw ard direction indicating tha t the call is answ ered and  subject to charge.

In sem iautom atic w orking, this signal has a supervisory function. In au tom atic  w orking, the signal is used:

— to start m etering the charge to the calling subscriber (R ecom m endation Q.28 [3]), and

— to start the m easurem ent of call duration  for in ternational accounting purposes (R ecom m enda
tion  E.260 [4]).

3.5.3 Answer signal, no charge

A signal sent in the backw ard direction indicating that the call is answ ered but is not subject to  charge. It 
is used for calls to particu lar destinations only.

In sem iautom atic w orking, this signal has a supervisory function. In au tom atic  w orking, the reception  o f 
this signal shall not start the m etering to the calling subscriber.
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3.5.4 Clear-back signal

A signal sent in the backw ard d irection indicating that the called party  has cleared.

In sem iautom atic w orking this signal has a supervisory function. In autom atic working, the arrangem ents 
specified in Recom m endation Q. 118 [5] apply.

3.5.5 Re-answer signal

A signal sent in the backw ard direction indicating that the called party , after having cleared, again lifts his 
receiver o r in some other way reproduces the answ er condition , e.g. sw itch-hook flashing.

3.5.6 Clear-forward signal

A signal sent in the forw ard direction  to  term inate the call or call attem pt and release the circuit
concerned. This signal is norm ally sent when the calling party  clears but also may be a p roper response in other
situations as, for exam ple, when reset circuit is received.

3.6 Circuit supervision signals

3.6.1 Release-guard signal
i

A signal sent in the backw ard direction in response to a clear-forw ard signal, or if app rop ria te  to the
reset-circuit signal, when the circuit concerned has been brought into the idle condition.

3.6.2 Reset-circuit signal

A signal that is sent to release a circuit when, due to m em ory m utilation or other causes, it is unknow n 
w hether, for exam ple, a clear-forw ard or clear-back signal is appropriate . If  at the receiving end the circuit is 
blocked, this signal should rem ove that condition.

3.6.3 Blocking signal

A signal sent for m aintenance purposes to the exchange at the o ther end o f a circuit to cause engaged 
conditions o f that circuit for subsequent calls outgoing from  tha t exchange. An exchange receiving the blocking 
signal m ust be capable o f accepting incom ing calls on that circuit unless it also has sent a blocking signal. U nder
conditions covered later, a b locking signal is also a p roper response to a reset circuit signal.

3.6.4 Unblocking signal

A signal sent to the exchange at the other end o f a circuit to cancel in that exchange the engaged
conditions o f that circuit caused by an earlier blocking signal.

3.6.5 Blocking-acknowledgment signal

A signal sent in response to a blocking signal indicating  tha t the speech circuit has been blocked.

3.6.6 Unblocking-acknowledgment signal

A signal sent in response to an unblocking signal indicating  that the speech circuit has been unblocked.

3.6.7 Continuity-check-request signal

A signal sent requesting an independent circuit continuity  test.
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Recommendation Q.723

F O R M A T S A N D  C O D E S

1 Basic format characteristics

1.1 General

The telephone user messages are carried  on the signalling data link by m eans o f signal units the fo rm at o f 
which is described in R ecom m endation Q.703, § 2.2.

The signalling inform ation  o f each message constitutes the signalling inform ation  field o f the corres
ponding  signal unit and  consists o f an integral num ber o f octets. It basically  contains the label, the heading code 
and  one or m ore signals a n d /o r  indications. S tructure and  function  o f the label are described in § 2; the heading 
codes and  detailed message form ats are described in § 3.

1.2 The Service information octet

The service information octet com prises the service indicator and the subservice field.

The service ind icator is used to  associate signalling in form ation  with a particu lar U ser Part and  is only 
used with message signal units (see R ecom m endation Q.704, § 12.2).

The in form ation in the subservice field perm its a distinction to  be m ade between national and in te rn a
tional signalling messages. In national applications when this d iscrim ination  is not required  possibly for certain  
national U ser Parts only, the subservice field can be used independently  for d ifferent U ser Parts.

The form at o f the service in form ation  octet is shown in Figure 1/Q .723.

DCBA 0100

Subservice Service
field indicator

First bit
4 4 transmitted 

--------------------- ►
C C IT T -3 5 5 1 0

FIG U R E l/Q.723 

Service information octet

The follow ing codes are used in the fields o f the

a) The service ind icator is coded 0100.

b) Subservice field

bits B A Spare (see Note)

bits D C N ational ind icator
0 0 In ternational message
0 1 Spare (for in te rnational use only)
1 0 N ational message
1 1 Reserved for national use

Note — The two unused bits in the service in form ation  octet are spare for possible fu ture needs th a t m ay 
require a com m on solution for all in ternational U ser Parts and  M essage T ransfer Part level 3. The bits are 
coded 00.

1.3 Format principles

The user generated in form ation  in the signalling in form ation field is, in general, d ivided into a num ber o f 
subfields which m ay be either o f fixed or variable length. For a given m essage type identified  by a un ique m essage 
heading, the presence o f a given subfield m ay be either m andatory  or op tional. The various types o f  subfields are 
further defined below.
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1.3.1 M andatory subfields

Subfields which have been declared m andatory  for a given message type appear in all messages o f that
type.

1.3.2 Optional subfields

Subfields which have been declared op tional for a given message type only appear when required  in 
m essages of that type. The presence or absence of each op tional field is indicated by the state o f a field ind icator 
located in an indicator field, which in this case is a m andatory  subfield.

1.3.3 Fixed length subfields

Subfields which have been declared fixed length for a given message type, contain the same num ber o f bits 
in all messages o f that type.

1.3.4 Variable length subfields

For subfields which have been declared variable length for a given message type, the num ber o f bits may
vary between messages o f that type. The size o f a variable length subfield is indicated in an im m ediately preceding
fixed length subfield in term s o f  a predefined unit such as bits, octets or half-octets.

1.3.5 Order o f  subfield transmission

For a given type o f message the various types o f subfields are transm itted  in the following order:

a) m andatory  subfields,

b) O ptional subfields.

W ithin each o f these two classes, the order o f subfield transm ission is, in general, as follows:

1) fixed length subfields (with the exception o f the ind icator field and  subfields indicating the size o f a 
variable length subfield),

2) variable length subfields.

1.3.6 Order o f  bit transmission

W ithin each defined subfield the inform ation  is transm itted  least significant bit first.

1.3.7 Coding o f  spare bits

Spare bits are coded 0 unless indicated otherwise.

2 Label

2.1 General

The label is an item o f in form ation  which form s part o f every signalling message and  is used by the 
m essage routing  function at M essage T ransfer Part level 3 to select the appropriate  signalling route and  by the 
U ser Part function to identify the particu lar transaction  (e.g. the call) to which the message pertains.

In general, label in form ation encom passes an explicit o r im plicit indication o f the message source and 
destination  and, depending on the application , various form s o f transaction  identification.

F or messages which are related to circuits o r calls, the transaction  is conveniently identified by including 
the corresponding circuit identity in the label. In future the in troduction  o f new subscriber services may require 
the transfer o f call related messages between exchanges at a tim e when no circuit is associated with the call. The 
type o f call identification to be used in tha t case is for further study.

O ne standard  label form at is specified (§ 2.2) for in ternational use. The same standard  label is applicable 
for national use; adm itted deviations from  the form at o f the standard  label are described in § 2.3.
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2.2 Standard  telephone label

2.2.1 Label fo rm a t

The standard label has a length o f 40 bits and  is placed at the beginning o f the signalling in form ation 
field. The label structure is as shown in Figure 2/Q .723.

CIC OPC DPC

First bit 
transmitted12 14 14

---------------------►
C C IT T -3 5 5 2 0

FIG U RE 2/Q.723 

Standard telephone label structure

The destination point code (DPC) indicates the signalling point for which the m essage is in tended, while the 
originating point code (OPC) indicates the signalling po in t which is the source o f the message. The circuit 
identification code (C IC ) indicates one speech circuit am ong those directly in terconnecting  the destination  and  the 
originating  points.

The portion o f the label that consists o f the destination  po in t code and  orig inating  po in t code fields and  o f 
the four least significant bits o f the circuit identification code field corresponds to  the standard  rou ting  label 
specified in Recom m endation Q.704, § 13.2.

2.2.2 Destination and originating point codes

The standard  label structure requires that each telephone exchange in its role as signalling po in t is 
allocated a code from  code p lans established for the purpose o f unam biguous iden tification  o f signalling points.

S eparate code plans will be used for the in ternational signalling netw ork and  for d ifferent national 
signalling networks.

The principles o f code allocation which apply  to the in ternational signalling netw ork are for further study.

The destination  point code will be the code applicable to the te lephone exchange to which the m essage is 
sent. The originating  poin t code will be the code applicable to the telephone exchange from  which the m essage is 
sent.

2.2.3 Circuit identification code

The allocation o f circuit identification codes to individual te lephone circuits is determ ined by bilateral 
agreem ent a n d /o r  in accordance with applicable predeterm ined rules.

A llocation rules for certain  applications are defined below:

a) 2048 k b it/s  digital path

For circuits which are derived from  a 2048-kbit/s digital path  (R ecom m endations G.732 [1] and 
G.734 [2]) the circuit identification code contains in the 5 least significant bits a b inary  represen tation  
o f  the actual num ber o f the tim e slot which is assigned to the speech circuit. The rem aining bits in the 
circuit identification code are used where necessary, to identify one am ong several systems in tercon 
necting an originating and destination  point.

b) 8448 k b it/s  digital path

For circuits which are derived from a 8448-kbit/s digital path (R ecom m endation G .744 [3] and 
G.746 [4]) the circuit identification code contains in the 7 least significant bits an identification  o f  the 
channel which is assigned to the speech circuit. The codes in Table 1 /Q .723 are used.

The rem aining bits are used, where necessary, to identify one am ong several systems in terconnecting  
an originating and  destination  point.

c) Frequency division m ultiplex (FD M ) systems in netw orks using the 2048-kbit/s pulse code m odulation  
standard

For frequency division m ultiplex systems existing in networks tha t also use the 2048-kbit/s pulse code 
m odulation standard , the circuit identification code contains in the 6 least significant bits the 
identification o f a channel w ithin a group o f 60 channels carried  by 5 basic frequency division 
m ultiplex groups which may or may not be part o f the sam e supergroup.

The codes in Table 2/Q .723 are used.
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TABLE 1/Q.723

0 0 0 0 0 0 0 channel 1

0 0 0 0 0 0 1 channel 2

00 1  1 11 1 channel 32

0 1 0 0 0 0 0 channel 33

1 1 1 1 1 1 0 channel 127

1 1 1 1 1 1 1 channel 128

TABLE 2/Q.723

0 0 0 0 0 0 unallocated

0 0 0 0 0 1 channel 1 |
1st basic (FD M ) group

0 0 1 1 0 0 channel 12 I

0 0 1 1 0 1  
0 0 1 1 1 0  
0 01  1 1 1 
0 1 0 0 0 0  
0 1 0 0 0 1

channel 1 
channel 2 
channel 3 
unallocated 
channel 4

2nd basic (FD M ) group

0 1 1 0 0 1 channel 12

0 1 1 0 1 0 channel 1

0 1 1 1 1 1
1 0 0 0 0 0
1 0 0 0 0 1

channel 6 
unallocated 
channel 7

3rd basic (FD M ) group

100 1  10 channel 12

1 0 0 1 1 1 channel 1

1 0 1 1 1 1  
1 1 0 0 0 0  
1 1 0 0 0 1  
1 1 0 0 1 0  
1 1 0 0 1 1

channel 9 
unallocated 
channel 10 
channel 11 
channel 12

4th basic (FD M ) group

1 1 0 1 0 0 channel 1

| 5th basic (FD M ) group

1 1 1 1 1 1 channel 12 1

2.3 Optional national labels

F or the purpose o f satisfying the requirem ents im posed by specific characteristics of som e national 
signalling networks, field sizes different from  those specified for the standard  label are adm itted for the 
destination  po in t code, originating po in t code and  circuit identification code fields in national labels.

3 Telephone signal message formats and codes

3.1 General

All telephone signal messages contain  a heading  consisting o f two parts, heading code HO and  heading 
code H I. C ode HO identifies a specific message group (see R ecom m endation Q.722, § 3.2.1) while HI either 
contains a signal code or in case o f m ore com plex messages, identifies the form at o f these messages. The 
allocation  o f the HO and H I code is sum m arized in Table 3/Q .723.
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TABLE 3/Q.723 

Heading code allocation

C C IT T -3 5 5 9 0

Abbreviations used

ACM Address com plete message EUM Extended unsuccessful backward set-up inform ation
ADI Address incom plete signal m essage indication
ANC Answer signal, charge FAM Forward address message
ANN Answer signal, no charge FOT Forw ard-transfer signal
BLA Blocking-acknowledgem ent signal FSM Forward set-up message
BLO Blocking signal IAI Initial address m essage with additional inform ation
BSM Backward set-up message 1AM Initial address message
CBK Clear-back signal LOS Line-out-of-service signal
CCF Continuity-failure signal NNC N ational-network-congestion signal
CCM Circuit supervision message RAN Reanswer signal
CCR Continuity-check-request signal RLG Release-guard signal
CFL Call-failure signal RSC Reset-circuit signal
CG C Circuit-group-congestion signal SAM Subsequent address message
CHG Charging message SAO Subsequent address m essage with one signal
CIR Calling-line-identity-request signal SBM Successful backward set-up inform ation m essage
CLF Clear-forward signal SEC Sw itching-equipm ent-congestion signal
CLI Calling-line-identity message SSB Subscriber-busy signal (electrical)
CLU Calling-line-identity-unavailable signal SST Send-special-inform ation tone signal
COT C ontinuity signal UBA Unblocking-acknow ledgem ent signal
CSM Call supervision message UBL Unblocking signal
EAM Extended answer message indication UBM Unsuccessful backward set-up inform ation m essage

UNN U nallocated-num ber signal
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3.2 Heading Code HO

The heading code HO occupies the 4-bit field follow ing the label and is coded as follows:

0000 spare, reserved for national use
0001 forw ard address messages
0010 forw ard set-up messages
0011 backw ard set-up request messages
0100 successful backw ard set-up inform ation messages
0101 unsuccessful backw ard set-up inform ation messages
0110 call supervision messages
0111 circuit supervision messages

1000
to

1011
reserved for in ternational and  basic national use

1100 1
to  reserved for national use

1 1 1 1

3.3 Forward address messages

The follow ing types o f forw ard address messages are specified and  are each identified by a different 
heading code H I:

— Initial address message

— Initial address message with additional inform ation (see Note)

— Subsequent address message (with one or m ore address signals)

— Subsequent address message with one (address) signal

N ote — The initial address message with additional inform ation is classified, for the tim e being, in the 
basic national category o f messages. The use o f this message in the in ternational netw ork is for further study.

3.3.1 Initial address message

The basic form at o f the initial address message is shown on Figure 3/Q .723.

FEDCBA 0001 0001
.............."

\ s
a \  
r \  
e  \

Calling party 
category

Heading
code

H1

Heading
code

HO

Label

First bit--------
2 6 — — 4 4 0 transmitted 

---------------—------------- ►

LKJIHGFEDCBA

Address signals
Number of 

address 
signals

M essage indicators

FIG U RE 3/Q.723 

Initial address message

p x g  4  1 2  CCITT-35530
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The follow ing codes are used in the fields o f the initial address message.

a) Label: see § 2

b) H eading code HO is coded 0001

c) H eading code HI is coded 0001

d) Calling party  category ind icator

spare
operator, language French 
operator, language English 
operator, language G erm an 
operator, language Russian 
operator, language Spanish

available to A dm inistrations for selecting 
a particu lar language provided by m utual agreem ent

reserved (see Recom m endation Q.104 [5]) (note) 
ord inary  calling subscriber 
calling subscriber with priority 
data call 
test call

spare

Note — In national networks code 001001 may be used to indicate that the calling party  is a national 
operator.

e) Spare

The bits in this field are spare for international allocation.

f )  M essage indicators

bits B A: nature o f address indicator
0 0 subscriber num ber
0 1 spare, reserved for national use
1 0 national (significant) num ber
1 1 in ternational num ber

bits D C : nature-of-circuit indicator
0 0 no satellite circuit in the connection
0 1 one satellite circuit in the connection
1 0 spare
1 1 spare

bits F E: continuity-check indicator
0 0 continuity-check not required
0 1 continuity-check required on this circuit
1 0 continuity-check perform ed on a previous circuit
1 1 spare

bit G: echo-suppressor ind icator
0 outgoing ha lf echo suppressor not included
1 outgoing ha lf echo suppressor included

bits H-L: spare (see Note)

Note — Spare indicators may be used, e.g. to provide the follow ing indications, pending further 
study:

— incom ing in ternational call
— redirected call
— all digital path  required
— p./A law conversion control

g) N um ber o f address signals

A code expressing in pure b inary  representation the num ber o f address signals contained  in the initial 
address message.

F E D c B A
0 0 0 0 0 0
0 0 0 0 0 1
0 0 0 0 10
0 0 0 0 1 1
0 0 0 10 0
0 0 0 10 1
0 0 0 1 10
0 0 0 1 1 1
0 0 1 0 0 0
0 0 1 0 0 1
0 0 1 0 1 0
0 0 1 0 1 1
0 0 1 1 0 0
0 0 1 1 0 1

0 0 1 1 1 0
to

1 1 1 1 1 1
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h) A ddress signals

0000 digit 0
0001 digit 1
0010 digit 2
0011 digit 3
0100 digit 4
0101 digit 5
0110 digit 6
0111 digit 7
1000 digit 8
1001 digit 9
1010 spare
1011 code 11
1100 code 12
1101 spare
1110 spare
1111 ST

The m ost significant address signal is sent first. Subsequent address signals are sent in successive 4-bit 
fields.

i) Filler

In case o f an odd num ber o f address signals, the filler code 0000 is inserted after the last address 
signal. This ensures that the variable length field which contains the address signals consists o f an 
integral num ber o f octets.

3.3.2 Initial address message with additional information

The basic form at o f the initial address message with additional information is shown on Figure 4/Q .723.

FEDCBA 0010 0001

a\
Calling party 

category
Heading

code
Heading

code Label

e \ H1 HO

2 ~~~ 6 ------------__________ 4 4 0
First bit 
transmitted

HGFEDCBA LKJIHGFEDCBA

First indicator 
octet Address signals

Number of 
address 
signals

M essage
indicators

8 n x 8 4 12

Charging
information

Original
address

Calling
line

identity

Additional
routing

information

Additional 
calling party 
information

n x 8  n x 8  n x 8  n x 8  n x 8
C C IT T -3 5 5 4 0

FIG U RE 4/Q.723 

Initial address message with additional information
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The follow ing codes are used in the initial address message with additional in form ation :

a) Label: see § 2

b) H eading code HO is coded 0001

c) H eading code H I is coded 0010

d) C alling party  category indicator: [see § 3.3.1 d)]

e) M essage indicators: [see § 3.3.1 f)]

f )  N um ber o f address signals: [see § 3.3.1 g)]

g) A ddress signals: [see § 3.3.1 h)]

h) First ind icator octet

bit A: additional calling party  in form ation indicator
0 additional calling party  in form ation not included
1 additional calling party  in form ation included

bit B: additional routing inform ation indicator
0 additional routing inform ation not included
1 additional routing inform ation included

bit C: calling line identity indicator
0 calling line identity not included
1 calling line identity included

bit D: original address indicator
0 original address not included
1 original address included

bit E: charging inform ation indicator
0 charging inform ation not included
1 charging inform ation included

bits F, G : spare

bit H: spare, reserved for indicating the presence or absence o f a second ind icator octet

i) A dditional calling party  inform ation: for further study. (This optional field is o f fixed length and will
indicate additional in form ation concerning the calling party , which is not carried by the calling 
p arty ’s category indicator.)

j) A dditional routing  in form ation : for further study. (This optional field is o f fixed length and will
indicate that the call has to be routed in some particu lar way, due for exam ple to additional custom er 
services.)

k) C alling line identity: for further study. (This optional field is o f variable length and will contain  the
identity  o f the calling line in a form at sim ilar to tha t used in the calling line identity message, 
including an explicit indication  o f the num ber o f address signals and a nature o f address indicator.)

1) O riginal address: for further study. (This op tional field is o f variable length and  will contain  the
identity  o f the original destination address to be used in connection with additional subscriber 
services. Included will be an explicit indication o f the num ber o f address signals and  a nature o f 
address indicator.)

m) C harging inform ation : for further study. (This op tional field will contain  in form ation to be sent to  a
successive exchange for charging a n d /o r  accounting purposes.)

Subsequent address message

The basic form at o f the subsequent address m essage is show n in Figure 5/Q .723.

0 0 0 0 0011 0001

Address
signals

No. of 
address 
signals

Filler

Heading
code

H1

Heading
code

HO

Label

n x 8 4 4 4 4 4 0
r i r s t  d i i  
transmitted

FIGURE 5/Q.723

------------------- _ -----------------».
CCITT-35550

Subsequent address m essage
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The follow ing codes are used in the fields o f the subsequent address message (SAM):

a) Label: see § 2

H eading code HO is coded 0001 

H eading code HI is coded 0011

A ddress signal is coded as indicated in § 3.3.1 h) (as applicable).

N um ber o f address signals: a code expressing in pure b inary  representation the num ber o f address
signals contained in the subsequent address message.

3.3.4 Subsequent address message with one signal

The basic form at o f the subsequent address message with one signal is show n in Figure 6/Q .723.

0 0 0 0 0100 0001

Filler Address
signal

Heading
code

H1

Heading
code

HO

Label

4 0

FIGURE 6/Q.723

First bit 
transmitted

C C IT T -3 5 5 6 0

The following codes are used in the fields o f the subsequent address message with one signal:

a) Label: see § 2

b) H eading code HO is coded 0001

c) H eading code HI is coded 0100

d) A ddress signal is coded as indicated in § 3.3.1 h) (as applicable).

3.4 Forward set-up messages

The following types o f forw ard set-up messages are specified and are each identified by a different heading 
code H I :

— calling-line-identity message,

— calling-line-identity-unavailable message,

— continuity-check message.

U nallocated HI codes in this message group are spare.

3.4.1 Calling-line-identity message (see Note)

The basic form at o f the calling line identity  message is shown in Figure 7/Q .723.

DCBA 0001 0010

Calling
line

address
signals

No. of 
address 
signals

M essage
indicators

Heading
code

H1

Heading
code

HO

Label

n x 8

FIG U R E 7/Q .723

Calling-line-identity message

40
First bit 
transmitted

CCITT-35550
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The follow ing codes are used in the fields o f the calling line identity message:

a) Label: see § 2

b) H eading code HO is coded 0010

c) H eading code HI is coded 0001

d) M essage indicators

bits B A: nature o f address indicator 
0 0 subscriber num ber
0 1 spare, reserved for national use
1 0 national significant num ber
1 1 in ternational num ber

bits D C : spare

e) N um ber o f address signals

A code expressing in pure b inary  representation  the num ber o f calling line address signals.

f )  C alling line address signals

Each signal is coded as indicated in § 3.3.1 h) as applicable.

Note — The calling-line-identity message is classified, for the tim e being, in the basic national category o f
messages. The use o f this message in the in ternational netw ork is for fu rther study.

3.4.2 Calling-line-identity-unavailable message

The basic form at o f the calling-line-identity-unavailable message is shown in Figure 8/Q .723.

0010 0010

Heading
code

Heading
code Label

H1 HO

4 4 40
First bit 
transmitted

C C IT T -3 5 5 7 0

FIGURE 8/Q.723 
Calling-line-identity-unavailable message

The following codes are used in the fields o f the calling-line-identity unavailab le message:

a) Label: see § 2

b) H eading code HO is coded 0010

c) H eading code H I contains the calling-line-identity-unavailable signal and  is coded 0010.

3.4.3 Continuity-check message

The basic form at o f  the continuity-check message is shown in Figure 9/Q .723.

0010

Heading
code

H1

Heading
code

HO

Label

4 0

FIGURE 9/Q.723
Continuity-check message

First bit 
transmitted

C C IT T -3 5 5 7 0
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The follow ing codes are used in the fields o f the continuity-check message:

a) Label: see § 2

b) H eading code HO is coded 0010

c) H eading code HI contains signal codes as follows:

0011 continuity  signal 
0100 continuity-failure signal

3.5 Backward set-up request message

The basic form at o f the backward set-up request message is shown in Figure 10/Q.723.

0011

Heading
code

Heading
code Label

H1 HO

4 4 4 0
First bit 
transmitted

C C IT T -3 5 5 7 0

FIGURE 10/Q.723 
Backward set-up request message

The following codes are used in the fields o f the backw ard set-up request message:

a) Label: see § 2

H eading code HO is coded 0011 

H eading code HI contains signal codes as follows:
b)

c)
0000
0001

0010
to

1 1 1 1

spare
calling-line-identity-request signal

spare

Note — The calling-line-identity-request signal is classified for the tim e being in the basic national 
category o f messages. The use o f this message in the in ternational network is for further study.

3.6 Successful backward set-up information message

The following types o f successful backw ard set-up inform ation  messages are specified and are each 
identified by a different heading code H I:

— address-com plete message

— charging message

3.6.1 Address-complete message

The basic form at o f the address-complete message is shown in Figure 11/Q.723.

HGFEDCBA 0001 0100

M essage Heading Heading Labelindicators code code

H1 HO

8 4 4  4 0

FIGURE 11/Q.723
Address-complete message

First bit 
transmitted

CCITT-35580
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The following codes are used in the fields o f the address-com plete message:

a) Label: see Section 2

b) H eading code HO is coded 0100

c) H eading code HI is coded 0001

d) Message indicators

bits B A: Type o f  address-com plete signal indicators
0 0 address-com plete signal
0 1 address-com plete signal, charge
1 0 address-com plete signal, no charge
1 1 address-com plete signal, coin box

bit C: subscriber-free ind icator
0 no indication
1 subscriber-free

bit D: spare, for in ternational use

bits E-H: spare, for national use

3.6.2 Charging message (see Note)

The basic form at o f the charging message is shown in Figure 12/Q.723.

0010 0100

Charging Heading Heading
information code code L 3 D 6 I

H1 HO

n x 8 4 4 40
First bit 
transmitted

C C IT T -3 5 5 8 5

FIGURE 12/Q.723 
Charging message

The following codes are used in the fields o f the charging message:

a) Label: see § 2

b) H eading code HO is coded 0100

c) H eading code HI is coded 0010

d) Charging inform ation

(The form at and  codes o f the charging in form ation  field are for fu rther study.)

Note — The charging message is classified, for the tim e being, in the basic national category o f messages.
The use o f  this message in the in ternational netw ork is for further study.

3.7 Unsuccessful backward set-up information message

The basic form at o f the unsuccessful backw ard set-up in form ation  message is show n in Figure 13/Q.723.

0101

Heading
code

H1

Heading
code

HO

Label

4 0
First bit 
transmitted

C C IT T -3 5 5 7 0

FIGURE 13/Q.723 
Unsuccessful backward set-up information message
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The follow ing codes are used in the fields o f the unsuccessful backw ard set-up inform ation message.

a) Label: see § 2

b) H eading code HO is coded 0101

c) H eading code HI contains signal codes as follows:

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001

1010
to

1110

1 1 1 1

spare
sw itching-equipm ent-congestion signal 
circuit-group-congestion signal 
national-netw ork-congestion signal 
address-incom plete signal 
call-failure signal 
subscriber-busy signal (electrical) 
unallocated-num ber signal 
line-out-of-service signal 
send-special-inform ation-tone signal

spare

extended unsuccessful backw ard set-up inform ation message indication

3.8 Call supervision message

The basic form at o f the call supervision message is shown in Figure 14/Q.723.

0110

Heading
code

H1

Heading
code

HO

Label

40

FIGURE 14/Q.723 
Call supervision message

First bit 
transmitted

CCITT-35570

The following codes are used in the fields o f the call supervision message:

a) Label: see § 2

b) H eading code HO is coded 0110

c) H eading code H I contains signal codes as follow s:

0000
0001
0010
0011
0100
0101
0110

0111
to

1110
1 1 1 1

spare
answer signal, charge 
answer signal, no charge 
clear-back signal 
clear-forw ard signal 
re-answer signal 
forw ard-transfer signal

spare

extended answer message indication

3.9 Circuit supervision message 4

The basic form at o f the circuit supervision message is show n in Figure 15/Q.723.
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First bit
transmitted
 ►

CCITT-35570

FIGURE 15/Q.723 
Circuit supervision message

The follow ing codes are used in the fields o f the circuit supervision message:

a) Label: see § 2.
b) H eading code HO is coded 0111

c) H eading code HI contains signal codes as follows:

0000 spare
0001 release-guard signal
0010 blocking signal
0011 blocking-acknow ledgem ent signal
0100 unblocking signal
0101 unblocking-acknow ledgem ent signal
0110 continuity-check-request signal
0111 reset-circuit signal

1000
to spare

1111
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1 Normal call set-up

In this R ecom m endation the signalling procedures are described for the norm al call set-up o f an 
in ternational call. The messages and signals are defined in R ecom m endation Q.722 and the form at and conten t are 
given in R ecom m endation Q.723.

1.1 Initial address message

An initial address message which is sent as the first message o f a call set-up generally includes all o f the 
in fo rm ation  required by the next in ternational exchange to route the call. The seizing function is im plicit in the 
reception o f  this initial address message.

The sending sequence o f  address in form ation will be the country code (not sent to an incom ing 
in ternational exchange) followed by the national (significant) num ber. For calls to operator positions (code 11 and 
code 12), refer to R ecom m endation Q.107 [1],

All digits required for routing the call through the in ternational netw ork will be sent in the initial address 
message. O n calls with a country code in the address (except in the case o f calls to special operators), the initial 
address message will contain  a m inim um  of 4 digits and should contain  as m any digits as are available. All digits 
o f the address m ay be included; however, the initial address message can contain one digit in specific 
circum stances, e.g. national applications.

ji
Selection o f the outgoing national circuit norm ally can start at the incom ing in ternational exchange on 

receipt o f the initial address message and signalling can proceed on the first national link.

W hen no echo suppressor or nature-of-circuit indication  is received from  a preceding circuit using a 
signalling system with fewer facilities, the indicators will be considered as received no  unless positive know ledge is 
available.

1.2 Subsequent address message

The rem aining digits, if any, o f the address may be sent individually  in one-digit messages or in groups in 
m ultid ig it messages. Efficiency can be gained by grouping together as m any digits as possible.

However, to prevent an increase in post-dialling delay in those cases where overlap operation  with 
subscribers’ d ialling is used, it may be desirable to send the last few digits individually.

Subsequent address messages can be sent on the national netw ork as they are received. If  a continuity- 
check has to  be perform ed on one or m ore o f the in ternational circuits involved in the connection, appropria te  
m easures [e.g. by w ithholding the last digit(s) o f the national num ber] m ust be taken at the last com m on channel 
exchange to  prevent ringing the called subscriber or alerting the opera to r until the continuity  o f such speech 
circuits has been verified.

1.3 End-of-pulsing (ST) signal

The end-of-pulsing (ST) signal is always sent in the follow ing situations:

a) sem iautom atic calls,

b) test calls, and

c) when the end-of-pulsing signal is received from  a preceding circuit.

In autom atic w orking, the end-of-pulsing signal will be sent whenever the outgoing in ternational exchange 
is in a position to know , by digit analysis, tha t the final digit has been sent. D igit analysis m ay consist o f an 
exam ination  o f the country code and counting the m axim um  (or fixed) num ber o f digits o f the national num ber. 
In o ther cases, the end-of-pulsing signal is not sent and  the end-of-address in form ation is determ ined by the 
receipt o f one o f the address-com plete signals from  the incom ing in ternational exchange.

1.4 Continuity-check o f  the telephone circuits

Because the signalling in Signalling System No. 7 does no t pass over the speech path , facilities should be 
p rovided for m aking a continuity-check o f  the speech path  in the circum stances described below.

The application  o f  the continuity-check depends on the type o f the transm ission system used for the 
te lephone circuit.
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For transm ission systems having some inherent fault indication features giving an ind ication  to  the 
sw itching system in case o f fault, a continuity-check is not required. This situation occurs when fully digital 
circuits are applied.

For analogue circuits with pilot supervision it is sufficient to perform  the continuity-check on a statistical 
basis or by test calls (see § 7.5) n. For analogue circuits not using p ilo t supervision and for m ixed circuits, 
i.e. analogue and digital circuits, the continuity-check should be perform ed on a per call basis. W ithin mixed 
connections, i.e. connections com posed o f circuits with and  w ithout continuity-check on a per call basis, it shall be 
ensured that the continuity  signal be forw arded to the destination  point although no continuity-check m ay have 
been perform ed on one or m ore parts o f the end-to-end connection.

The continuity-check is not intended to elim inate the need for routine testing o f the transm ission path.

The continuity-check o f the speech circuit will be done, link-by-link, on a per call basis o r by a statistical 
m ethod prior to the com m encem ent o f conversation. Procedures and requirem ents are specified in § 7.

The actions to be taken when pilot supervision is used are described in § 9.

1.5 Cross-office check

For digital exchanges the requirem ents m entioned in R ecom m endation Q.504 [2] shall be met. For other 
exchanges A dm inistrations shall ensure the reliability o f a connection through a sw itching m achine (cross-office 
check) either on a per call basis or by a statistical m ethod. W ith either m ethod, the probability  o f the connection  
being established with an unacceptable speech path transm ission quality should  not exceed 10“5 as the long-term  
average.

1.6 Address-complete signals

An address-complete signal will not be sent until the continuity  signal has been received and  the
cross-office check m ade, if  they are applicable.

If the succeeding netw ork does not provide electrical ca lled-party’s-line-condition signals, the last
S ignalling System N o.7 exchange shall originate and send an address-com plete signal when the end o f address 
signalling has been determ ined:

a) by receipt o f an end-of-pulsing signal;

b) by receipt o f the m axim um  num ber o f digits used in the national num bering p lan ;

c) by analysis o f the national (significant) num ber to indicate tha t a sufficient num ber o f digits has been 
received to route the call to the called party ;

d) by receipt o f an end-of-selection signal from  the succeeding netw ork (e.g. num ber received signal in 
S ignalling System No. 4); or

e) exceptionally, if  the succeeding network uses overlap signalling and  num ber analysis is no t possible,
by observing that 4 to 6 seconds have elapsed since the last digit was received, and  tha t no fresh
inform ation  has been received; in such circum stances, transm ission to the national netw ork o f the last 
digit received must be prevented until the end o f the waiting period which causes an address-com plete
signal to be sent over the in ternational circuit. In this way, it is ensured that no national answ er signal
can arrive before an address-com plete signal has been sent.

If  in norm al operation , delay in the receipt o f an address-com plete or equivalent signal from  the 
succeeding netw ork is expected, the last com m on channel signalling exchange will o rig inate and  send an 
address-com plete signal 15 to  20 seconds after receiving the latest address message. This tim e-out cond ition  is an 
upper lim it considering the clauses o f § 6.4.1 (20 to 30 seconds for outgoing in ternational exchanges in abnorm al 
release conditions).

On receipt o f an address-com plete signal, the first Signalling System No. 7 exchange will th rough-connect 
the speech path  of the interconnected c irc u it2).

0 The application to the international circuits and the quantitative aspects (in particular, the frequency of performing the 
continuity-check) are for further study.

2) It is envisaged that in the future evolution of the Telephone User Part (e.g. in the context of an integrated services digital 
network) the through-connection immediately after sending of the initial address message may become a mandatory 
requirement.
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After an address-com plete signal, only the follow ing signals relating to the call set-up may be sent in the 
backw ard direction:

a) in norm al operation , one o f the answ er or release-guard signals;

b) call-failure signal; or

c) one o f the congestion signals.

Any further inform ation about the called-party’s-line-condition will be transm itted to the calling subscriber 
or opera to r as audible tones or announcem ents.

The address-com plete signal with the subscriber-free indication  is sent when it is know n that the called 
subscriber’s line is free (not busy). It m ust be orig inated  in the called subscriber’s exchange, and  therefore cannot 
be followed by one o f the unsuccessful backw ard set-up in form ation signals.

1.7 Address-incomplete signal

The determ ination  that the p roper num ber o f digits has not been received can be m ade at once if the 
end-of-pulsing signal is received or by receipt o f an address-incomplete signal (or equivalent) from  the national 
network. W hen overlap w orking is used and the end-of-pulsing signal has no t been received, the address-incom 
plete signal will be sent by the last Signalling System No. 7 exchange 15 to 20 seconds after receipt o f the latest 
digit.

Each Signalling System No. 7 exchange on receipt o f the address-incom plete signal will send the signal to 
the preceding Signalling System No. 7 exchange, if any, and  clear forw ard the connection. The first Signalling 
System No. 7 exchange will send a suitable signal on the preceding circuit if  the related signalling system perm its 
to do so; otherw ise the appropria te  tone or announcem ent for the national network concerned will be sent to the 
calling party.

1.8 Congestion signals

As soon as the congestion condition is detected one o f the congestion signals (see R ecom m endation Q.722,
§ 3.4) is sent w ithout w aiting for the com pletion o f a possible continuity-check sequence.

Reception o f a congestion signal at any Signalling System No. 7 exchange will cause the clear-forw ard 
signal to be sent and  cause an appropria te  signal to  be sent to the preceding exchange if the signalling system 
allows this o r an appropria te  tone or announcem ent to be sent to the originating  subscriber or operator.

1.9 Called-party’s-line-condition signals

The follow ing signals will be sent when the app rop ria te  electrical signals are received at the incom ing
in ternational exchange from  the national netw ork:

— subscriber-busy signal,

— line-out-of-service signal,

— unallocated-num ber signal,

— send-special-inform ation-tone signal.

The called-party’s-line-condition signals will be sent w ithout w aiting for the com pletion o f a possible 
continuity  check. On receipt o f one o f these signals, the first Signalling System No. 7 exchange (or the outgoing 
in ternational exchange) will clear forw ard the connection  and  cause an app rop ria te  signal to be sent to the 
preceding exchange if the signalling system allows this o r an appropria te  tone or announcem ent to be sent to the 
orig inating  subscriber o r operator.

Each Signalling System No. 7 exchange on receipt o f one o f these signals has to clear forw ard the 
connection.

1.10 Answer signals

The signals answer, charge and answer, no charge are sent as received from  the national network or from 
the succeeding in ternational link.

The signals answer, charge and answer, no charge are used only as a result o f the first off-hook signal 
from  the called party.

1.11 Clear-back signal

A clear-back signal m ust not disconnect the speech path  at a Signalling System No. 7 exchange. The 
requirem ents for the release o f a connection in the event tha t a clear-forw ard signal is no t received are given in 
R ecom m endation Q.118 [3].
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1.12 Reanswer and clear-back signal sequences

Subsequent off-hook, on-hook signals from  the called party , such as will result from  sw itch-hook flashing, 
will cause the following sequence of signals to be sent:

— clear-back,

— reanswer,

— clear-back,

— reanswer,

— etc.

It is necessary that a flashing sequence be retransm itted to the opera to r (or the preceding link) and  tha t the 
final condition o f the circuit represents the final position o f the called party ’s switch hook.

1.13 Forward-transfer signal

The forw ard-transfer signal may be sent in sem iautom atic w orking in either o f the follow ing two cases:

a) follow ing a call switched autom atically  to a subscriber, or follow ing a call established via a special 
operator, the controlling  operator wishes to call in an assistance operator. On receipt o f the 
fo rw ard-transfer signal at the incom ing in ternational exchange, an  assistance opera to r is called in;

b) follow ing a call via code 11 and  12, the controlling operator wishes to recall the incom ing o pera to r at 
the incom ing in ternational exchange. Receipt o f the forw ard-transfer signal at the incom ing in te rn a
tional exchange recalls the incom ing opera to r on calls com pleted via the opera to r positions at the 
exchange.

1.14 Clear-forward and release-guard sequence

The clear-forward signal is overriding and  all exchanges m ust be in a position to respond by releasing the 
circuit and  sending a release-guard signal at any tim e during the progress o f a call and  even if the circuit is in the 
idle condition. If  sent while a circuit is blocked it will not result in unblocking the circuit concerned (see § 5). The 
fact that the circuit is blocked will not delay the transm ission o f the release-guard signal.

1.15 Reset-circuit signal

In systems which m aintain  circuit status in m em ory there may be occasions when the m em ory becomes 
m utilated. In such a case the circuits m ust be reset to the idle condition at bo th  exchanges to m ake them  available 
for new traffic. Since the exchange with the m utilated m em ory does not know  w hether the circuit is idle, busy 
outgoing, busy incom ing, blocked, etc., a reset-circuit signal should be sent for each affected circuit. On receipt o f 
a reset-circuit signal the unaffected exchange will:

a) accept the signal as a clear-forw ard signal and  respond by sending a release-guard signal, after the 
circuit has been m ade idle, if it is the incom ing exchange on a connection  in any state o f call set-up 
or during a call;

b) accept the signal as a clear-back or call-failure signal, w hichever is appropria te , and  respond by 
sending a clear-forw ard signal if it is the outgoing exchange on a connection ;

c) accept the signal as a clear-forw ard signal and  respond by sending a release-guard signal if  the circuit 
is in the idle condition ;

d) if it has previously sent a blocking signal, or if  it is unable to release the circuit as described above, 
respond by the blocking signal. If an incom ing or outgoing call is in progress, this call should  be 
d isconnected and the circuit returned to  the idle (blocked) state. A clear-forw ard or release-guard 
signal may be sent. The blocking signal should be acknow ledged by the affected exchange. If  the 
acknow ledgem ent is not received, the repetition procedure specified in § 6.4.4 should be follow ed;

e) if it had  previously received the blocking signal, respond by disconnecting any connected call, rem ove 
the blocked condition and restore the circuit to the idle state. If an outgoing call had been in progress, 
respond with a clear-forw ard or, in all other cases, a release-guard signal;

f)  if a reset-circuit signal is received after the sending o f an initial address message but before receipt o f 
a backw ard signal relating to that call, clear the circuit and  m ake an autom atic repeat a ttem pt on 
ano ther circuit if appropriate;
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g) if a reset-circuit signal is received after having sent a reset-circuit signal, respond by a release-guard 
signal. The circuit should be restored to  traffic;

h) send an appropria te  clearing signal on an interconnected circuit (e.g., clear-forw ard, or a suitable 
backw ard signal).

The affected exchange will then reconstruct its m em ory according to the received acknow ledgem ent to the 
reset-circuit signal, and respond to the signals received in the norm al way, i.e. release-guard in response to  a 
clear-forw ard, blocking-acknow ledgem ent in response to a blocking signal.

In addition , an interconnected circuit may be cleared by the use o f an appropriate  signal. If  no 
acknow ledgem ent to the reset-circuit signal is received before 4-15 seconds, the reset-circuit signal should be 
repeated. If an acknow ledgem ent for the signal is no t received within 1 m inute after the sending o f the initial 
reset-circuit signal, m aintenance personnel should be notified to perm it m anual restoration procedures. However, 
the sending o f the reset-circuit signal should continue at 1-m inute intervals until m aintenance intervention occurs.

1.16 Diagrams showing signal sequence

In the following some exam ples o f call set-up sequences are shown diagram m atically  (Tables 1/Q .724 
and 2/Q.724).

2 Dual seizure with both-way operation

2.1 Dual seizure

Since Signalling System No. 7 circuits have the capability  o f both-way operation , it is possible that the two 
exchanges will attem pt to seize the same circuit at approxim ately  the same time.

2.2 Unguarded interval

C onsidering that with Signalling System No. 7;

a) signalling data  link propagation  tim e may be relatively long,

b) there may be significant delay due to retransm issions,

c) quasi-associated operation  may add extra message transfer time(s) at signalling transfer points,

the unguarded interval during which dual seizure can  occur may be relatively long in some instances. The
exchange must therefore detect dual seizure and take action as defined in § 2.5.

2.3 Detection of dual seizure

A dual seizure is detected by an exchange from  the fact that it receives an initial address message for a
circuit for which it has sent an initial address message (see also § 7.5.1).

2.4 Preventive action

D ifferent m ethods for circuit selection can be envisaged to minim ize the occurrence o f dual seizure. In the
follow ing, two m ethods are described. Further study is required to determ ine the field o f application  o f each
m ethod and to ensure that the two m ethods do in terw ork satisfactorily.

O ther m ethods for circuit selection may also be used provided that they give the sam e degree o f protection 
against dual seizure also when one o f the m ethods specified is used at the o ther end.

M ethod I

An opposite order o f selection is used at each term inal exchange o f a both-w ay circuit group.

M ethod 2

Each term inal exchange o f a both-way circuit group has priority access to the group o f circuits which it is 
con tro lling  (see § 2.5). O f this group the circuit which has been released the longest is selected (jirst-in — first-out). 
In addition  each term inal exchange o f a both-way circuit group has nonpriority  access to the group o f circuits 
which it is noncontrolling. O f this group the latest released circuit is selected (last-in — first-out).
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Semiautomatic (SA) and automatic (A) terminal traffic
(error-free operation assumed)

TABLE 1/Q.724

Outgoing international exchange Incom ing international exchange

N orm al call to a free  subscriber 
(using continuity-check)

Address signals from the national network are 
analysed.

The outgoing circuit is seized.

The initial address message is sent:
-  all address signals including ST in “en bloc” 

operation, or
-  all available address signals in overlap operation 

(a minimum of 4 digits).

The echo suppressor, if present, is disabled so that 
the speech path continuity-check may be per
formed.

The transceiver for the speech path continuity- 
check is attached, and the check-tone is transmitted 
on the outgoing circuit.

When the speech path continuity-check and cross
office check have been completed, and if the in
coming circuit is used with common channel signal
ling, when the continuity signal has been received 
from the national network, the continuity signal is 
sent, and the transceiver is removed. (When the 
continuity-check fails, the continuity-failure signal 
is sent forward. An automatic repeat attempt is 
made.) The echo suppressor, if present, is enabled 
as appropriate. The remaining address signals are 
sent forward in overlap operation.

On receipt of the address-complete signal, registers 
(if any) are released and the speech path through- 
connected, the address signals are erased. Sub
sequent supervisory signals are handled by the pro
cessor as appropriate.

The operator (SA), or the calling subscriber (A) 
hears ringing tone.

On receipt of the answer signal, chargingc) measure
ment of call duration and conversation begin.

“Clear-back” is recognized.

SA: A clearing supervisory signal to given to the 
controlling operator.

A: After 1-2 min., if there is no clear-forward 
signal, the international connection is released 
and charging and measurement of the call 
duration are ceased.

The outgoing operator (SA) or the calling subscri
ber (A) clears. When the outgoing equipment is 
released, the clear-forward signal is sent.

“Release-guard” is recognized, and the outgoing 
circuit is made available for new traffic.

Initial 
address 

message11

Check-tone111

~~T~ ]
Check-tone ,

h _ T _

Continuity
 r ------ ►

Subsequent
address

messages
 ,--------►

Address-
complete

Audible 
ringing tone

Answer

Clear-back

Clear-forward

Release-guard

The address message is analysed to determine:
-  the circuit to be seized
-  country code not included
-  nature-of-circuit (satellite or terrestrial)
-  echo suppressor control
-  calling-party’s-category
-  continuity-check control.

The echo-suppressor, if present, is disabled so that 
the speech path continuity-check may be per
formed. The loop for the speech path continuity- 
check is attached to the incoming circuit.

Set-up the call in the national network begins when 
enough address signals are received for routing 
(overlap operation).

The check-loop is removed and the echo sup
pressor, if present, is enabled. Address signals are 
passed into the national network. The speech path is 
switched through.

The address messages are analysed to determine 
that all the required address signals have been 
received (where applicable)1”. Set-up of the speech 
path is completed. Subsequent supervisory signals 
are handled by the processor as appropriate.

Ringing tone of the country of destination is sent 
back.

Signals from the national network are passed to the 
outgoing international exchange as follows.

The called subscriber answers (charge or no charge).

The called subscriber hangs up.

SA and A: After 2-3 min., if there is no clear- 
forward signal, the national part of the 
connection is released.

“Clear-forward” is recognized. The connection is 
released, and “clear-forward” is sent to the national 
network of destination.

When the incoming equipment has released, a 
release-guard signal is sent back. The circuit is made 
available for new traffic.

a) Solid arrows denote common channel signals; dotted arrows are tones sent via the speech path (check-tone and audible tones).
b) Address-complete signal may come from the national network.
c) Unless a no-charge answer or address-complete signal has been received.
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Semiautomatic (SA) and automatic (A) transit traffic
(error-free operation assumed)

TABLE 2/Q.724

Outgoing international exchange Internationa] transit exchange Incoming international exchange

Address signals from the national network are 
analysed. The outgoing circuit is seized. The 
initial address message is sent :
-  all address signals including ST in “en bloc” 

operation or
-  all available address signals in overlap opera

tion.

The echo suppressor, if present, is disabled so 
that the speech path continuity-check may be 
performed.

The transceiver is attached and the check-tone is 
transmitted on the outgoing circuit.

When the speech path continuity-check and the 
cross-office check have been completed, the con
tinuity signal is sent and the transceiver is 
removed. (When the continuity-check fails, the 
continuity-failure signal is sent forward. An auto
matic repeat attempt is made.)

The echo suppressor, if present, is enabled as 
appropriate.

Call to a free subscriber 
(using continuity-check)

Initial 
address 

messagea

Check-tone1

The address message is analysed to determine:
-  the circuit to be seized
-  country code included
-  nature-of-circuit (satellite or terrestrial)
-  echo suppressor control
-  calling-party’s-category
-  continuity-check control.

The incoming half-echo suppressor, if present, is 
disabled; the loop for the speech path continuity- 
check is attached. When enough address signals 
have been received to select a route, the outgoing 
circuit is seized. The address message is sent. The 
outgoing half-echo suppressor, if present, is 
disabled.

The transceiver is attached and the check-tone is 
transmitted.

Continuity On receipt of continuity signal, the loop is 
 ► removed.

Check-tone . 
 1

Initial
address
message

Check-tone

Subsequent
address

messages Address signals are passed to the incoming inter
national exchange.

Cross-office check.

The transceiver is removed.

Subsequent
address

•messages

Check-tone 
<  , 1

The address message is analysed to determine:
-  the circuit to be seized
-  country code not included
-  nature-of-circuit (satellite or terrestrial)
-  echo suppressor control
-  calling-party’s-category
-  continuity-check control.

The echo suppressor, if present, is disabled and 
the loop is attached so that the speech path conti
nuity-check may be performed. When enough 
address signals are received to select the national 
route, a circuit is seized and the available address 
signals are passed into the national network 
(overlap operation).

Address signals are passed into the national net
work.
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TABLE 2/Q.724 (continued)

Outgoing international exchange International transit exchange Incom ing international exchange

On the receipt o f the address-com plete signal, 
registers (if any) are released and the speech path 
is through-connected. The address signals are 
erased. Subsequent supervisory signals are 
handled by the processor as appropriate.

The operator (SA) or the calling subscriber (A) 
hears the audible ringing tone.

On receipt o f the answer signal, charg ingc), m ea
surem ent o f call duration and conversation begin.

“ Clear-back” is recognized.

SA: A clearing supervisory signal is given to the 
controlling operator.

A: After 1-2 min., if there is no clear-forward 
signal, the international connection is 
released and charging and m easurem ent 
o f the call duration are ceased.

The outgoing operator (S A) or the calling subscri
ber (A) clears. W hen the outgoing equipm ent is 
released, the clear-forward signal is sent.

“ Release-guard” is recognized and the outgoing 
circuit is m ade available for new traffic.

Address
com plete

Answer

Clear-back

Clear-forward

Release-guard

(W hen the continuity-check fails, the continuity- 
failure signal is sent forward. An autom atic repeat 
a ttem pt is made.)

The speech path is sw itched-through.

“ A ddress-com plete” is passed on to the outgoing 
international exchange. T he address signals are 
erased. Subsequent supervisory signals are 
handled by the processor, as appropriate.

Audible ringing to n e 1

C ontinuity

Address
complete

“ A nsw er” is passed on to the outgoing inter
national exchange.

“ Clear-back” is passed on to the outgoing inter
national exchange.

Answer

Clear-back

“Clear-forward” is passed on to the incoming 
international exchange after release o f the con
nection and outgoing equipm ent.

W hen the incom ing equipm ent has released, 
“ release-guard” is sent back to the outgoing inter
national exchange. The incom ing circuit is made 
available for new traffic.

“R elease-guard” is recognized, and the outgoing 
circuit is m ade available for new traffic.

Clear-forward

Release-guard

On receipt o f continuity signal, the loop is 
removed. T he echo suppressor, if present, is en
abled as appropriate. The last address signal, if 
w ithheld, is passed into the national network.

The address m essages are analysed to determ ine 
that all required address signals have been re
ceived (where applicable)b). On receipt o f conti
nuity signal, set-up o f the speech path is com 
pleted. Subsequent supervisory signals are 
handled by the processor as appropriate.

Audible ringing tone o f the incom ing national 
netw ork is sent back.

Signals from  the national netw ork are passed to 
the outgoing international exchange as follow s:

T he called subscriber answers (charge or no 
charge).

T he called subscriber hangs up.

SA and A: After 2-3 min., if there is no clear- 
forward signal, the national part of 
the connection is released.

“Clear-forward” is recognized, the connection is 
released, and “ clear-forward” is sent to the 
national network o f destination.

W hen the incom ing equipm ent has released, the 
release-guard signal is sent back. T he circuit is 
m ade available for new traffic.
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TA B LE 2/Q .274 (continued)

Outgoing international exchange International transit exchange Incoming international exchange

Call to a busy subscriber

The signal-sequence is the same as for a call to a free subscriber up to the point where all of the address signals have been passed into the incoming national network.

SA: A busy indication is given ot the operator.

A: The calling subscriber hears the local 
national busy tone sent by the outgoing 
(national or international exchange).

Subscriber-
busy
signal

(electrical)

“Subscriber-busy” (electrical) is passed back to 
the outgoing international exchange.

Subscriber-
busy
signal

(electrical)

First case: The incoming national network 
returns the subscriber-busy signal (electrical).

The circuit is cleared automatically. Clear-forward “Clear-forward” is recognized, the connection is 
released, and “clear-forward” is sent to the natio
nal network of destination.

“Release-guardis recognized, and the outgoing 
circuit is made available for new traffic.

Release-guard When the incoming equipment has released, 
“release-guard” is sent back. The circuit is made 
available for new traffic.

The circuit is cleared automatically. Clear-forward

“Release-guard” is recognized and the outgoing 
circuit is made available for new traffic.

Release-guard When the incoming equipment has released, 
“release-guard” is sent back to the outgoing inter
national exchange. The incoming circuit is made 
available for new traffic.

The operator (SA) or the calling subscriber (A) 
hears the busy tone of the distant country and 
clears.

<--------
Busy tone Second case: The busy tone of the incoming 

national network is sent back.

The clear-forward sequence follows as above.

Congestion
(For simplicity, the continuity-check is not 

shown.)

Address signal from the national network are 
analysed. The outgoing circuit is seized. The 
initial address message is sent.

Initial
address
message

When enough address signals have been received 
to select a route, an attempt is made to seize an 
outgoing circuit. When blockage occurs in the 
switching equipment, the switching-equipment- 
congestion signal is sent backward.
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TABLE 2/Q.724 (end)

Outgoing international exchange International transit exchange Incom ing international exchange

Appropriate action is taken. (For example, an 
indication is given to the calling subscriber or an 
automatic repeat attempt is made, etc.)

SA: An indication is given to the operator.

A: An indication is given to the calling sub
scriber.

The outgoing operator (SA) or the calling sub
scriber (A) clears.

Appropriate action is taken. (For example, an 
indication is given to the calling subscriber, or an 
automatic repeat attept is made, etc.)

Switching-
equipment-
congestion

Circuit-
group

congestion

National-
network-

congestion

Switching-
equipment-
congestion

When the circuit group is fully occupied, the 
circuit-group-congestion signal is sent backward 
(if overflow is inappropriate)

The national-network-congestion signal is passed 
backward. For the other congestion signals, 
appropriate action is taken. (For example, the 
congestion signal is sent backward or an automa
tic repeat attempt is made, etc.)

National-
network-

congestion

Switching
equipment-
congestion

If congestion occurs in the national network, the 
national-network-congestion signal is sent back
ward.

If blockage occurs in the switching equipment at 
the intenational exchange, the switching-equip- 
ment-congestion signal is sent backward.

a) Solid arrows denote common channel signals; dotted arrows are tones sent via the speech path (check-tone, audible tones, busy tone).
b) The address-complete signal may come from the national network.
c) Unless a no-charge answer or address-complete signal has been received.



For call control purposes a both-w ay circuit group can be subdivided into subgroups in an exchange.

It is necessary to take preventive action in cases where Signalling System No. 7 uses a signalling data link 
with long propagation  time.

2.5 Action to be taken on detection o f  dual seizure

Each exchange will control one half o f the circuits in a both-w ay circuit group. On detection o f a dual 
seizure, the call being processed by the control exchange for that circuit will be com pleted and the received initial 
address message will be disregarded.

U nder these conditions, the call being processed by the control exchange will be allowed to com plete 
although, when continuity-check has to be perform ed, the continuity  o f the circuit may have been checked in the 
d irection from  noncontrol to control only. The call being processed by the noncontrol exchange will be backed 
off, switches released, the continuity-check transceiver rem oved, and the check-loop connected unless or until a 
continuity  signal has been received from the control exchange. A clear-forw ard signal will not be sent. The 
noncontro l exchange will m ake an autom atic repeat attem pt on the same or on an alternative route.

For the purpose o f resolution o f dual seizure on both-w ay circuits, the exchange with the higher signalling 
po in t code will control all even-num bered circuits (circuit identification code) and  the other exchange the 
odd-num bered  circuits. The designation o f control may also be used for m aintenance control purposes.

3 Automatic repeat attempt

A utom atic repeat attem pt, as defined in Recom m endation Q.12 [4], is provided in Signalling System No. 7. 

An autom atic repeat attem pt will be m ade:

— upon failure o f the continuity-check (see § 7.3);

— on detection o f dual seizure (at the noncontrol exchange) (see § 2.5);

— on receipt o f the blocking signal after sending an initial address message and before any backw ard 
signal has been received (see § 6);

— on receipt o f a reset-circuit signal after sending an initial address message and before a backw ard 
signal has been received.

4 Speed o f switching and signal transfer in international exchanges

4.1 Outgoing international exchange

At the outgoing in ternational exchange:

— if overlap operation  is used, the sending o f the initial address message shall take place as soon as 
sufficient digits are received and  analyzed to perm it the selection o f an outgoing circuit;

— if “en b loc” operation  is used, the initial address message should be sent as soon as all the digits o f 
the address including the end-of-pulsing signal are available and  the outgoing circuit has been chosen.

4.2 International transit exchange

At the in ternational transit exchange, the selection o f an outgoing circuit should begin as soon as the digits
necessary to  determ ine the routing  have been received and analyzed.

4.3 Incom ing international exchange

At the incom ing in ternational exchange:

— if  overlap operation  is used in the national netw ork, the setting-up o f the national part o f the 
connection should start as soon as a sufficient num ber o f digits has been received for routing;

— if  “en b loc” operation  is used in the national network, the setting-up o f the national part o f the 
connection should start as soon as all the digits o f the address including the end-of-pulsing signal 
have been received.
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5 Blocking and unblocking sequences

The blocking (unblocking) signal is provided to perm it the switching equipm ent or m ain tenance personnel 
to remove from  (and return to) traffic the d istant term inal o f a circuit because o f  a fault o r to perm it testing. 
Specific conditions for au tom atic sending o f blocking and unblocking signals by the sw itching equipm ent in case 
o f use o f the in terrup tion  contro l on FD M -circuits appear in § 9.

Since the circuits served by Signalling System No. 7 have both-w ay capability , the b locking signal can be 
originated by either exchange. The receipt o f the blocking signal will have the effect o f proh ib iting  calls on the 
relevant circuit outgoing from  that exchange until an unblocking signal is received, bu t will not in itself prohibit 
calls incom ing to that exchange. A cknow ledgem ent sequences are always required for both the blocking and  
unblocking signals, using the blocking-acknowledgement signal, and the unblocking-acknowledgement signal, respec
tively. The acknow ledgem ent is not sent until the appropria te  action, either b locking or unblocking, has been 
taken. The clear-forw ard signal should not override the blocking signal and  return circuits to service which might 
be faulty. The blocked circuit will be returned to  service on transm ission o f  the unblocking-acknow ledgem ent 
signal at one exchange and  on receipt o f the unblocking-acknow ledgem ent signal at the o ther exchange.

In the event o f  the receipt o f a blocking signal:

— after and  initial address message has been sent, and

— before a backw ard signal relating to that call has been received,

an autom atic repeat attem pt will be m ade on another circuit. The exchange receiving the blocking signal should 
clear forw ard the original attem pt in the norm al m anner after sending the b locking-acknow ledgem ent signal.

If  the blocking signal is sent while the speech circuit is engaged on a call and  after at least one backw ard 
signal relating to that call has been sent by the exchange receiving the blocking signal, this exchange will not seize 
tha t circuit for subsequent outgoing calls.

The fact that the circuit is engaged on a call will not delay transm ission o f the b locking (unblocking)- 
acknow ledgem ent signal.

If  a blocking signal is sent and subsequently an initial address message is received in the opposite 
direction, the follow ing action is taken:

— for test calls, the call should be accepted, if  possible. In the case where the test call canno t be 
accepted, the blocking signal m ust be returned;

— for calls other than test calls, the blocking signal must be returned.

Blocking of a circuit by use o f the blocking signal should not exceed five m inutes, after which an alarm  
should be given at each term inal o f the circuit. Should a call be in progress on the circuit involved, the five 
m inutes tim e will com m ence when that call is cleared. If  the work on the circuit m ust exceed five m inutes, the 
circuit should  be w ithdraw n from  service.

6 Release of international connections and associated equipment

6.1 Normal release conditions

C onnections are norm ally released in the forw ard direction as a result o f the receipt o f a clear-forw ard 
signal from  the preceding exchange.

In addition , the norm al release o f connections (or circuits) occurs as follows:

— on continuity-check failure (see § 7.3);

— on receipt o f an address-incom plete signal (see § 1.6);

— on receipt o f one o f the congestion signals (see § 1.7);

— on receipt o f one o f the called-party’s-line-condition signals (see § 1.8);

— on receipt o f the blocking signal after sending an initial address m essage and  before a backw ard
signal relating to  tha t call has been received (see § 5).

If  the conditions for the norm al release o f connections as described above are no t fulfilled, release is
provided as follows:

— in the release under abnorm al conditions (see § 6.4);

— on receipt o f a call-failure signal (see § 6.3);

— on failure to receive a clear-forw ard signal after sending a clear-back signal (see § 6.4);
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— on failure to receive an answer signal (see § 6.4);

— on receipt o f a reset-circuit signal (see § 1.15).

Address and routing inform ation are released from  m em ory in each o f the exchanges o f a connection as 
described in the following subsections.

6.1.1 Outgoing international exchange

Address and routing inform ation stored at the outgoing in ternational exchanges can be erased on receipt 
o f one o f the following backw ard signals:

a) one o f the address-com plete signals,

b) the address-incom plete signal,

c) one o f the congestion signals,

d) one o f the called-party’s-line-condition signals,

e) the call-failure signal,

o r when the connection is cleared earlier and  no autom atic repeat attem pt has to be made.

6.1.2 Incoming international exchange

Address and routing inform ation stored at the incom ing in ternational exchange can be erased on receipt of 
one o f the backw ard signals indicated in § 6.1.1 (or equivalent) from  a national signalling system, or when one of 
the follow ing signals has been originated and  sent to the outgoing in ternational exchange:

a) one o f the address-com plete signals,

b) the address-incom plete signal,

c) one o f the congestion signals,

d) the call-failure signal,

e) the reset-circuit signal,

or on receipt o f a clear-forw ard signal.

6.1.3 International transit exchange

Address and  routing inform ation stored at an in ternational transit exchange can be erased on receipt o f 
one o f the backw ard signals indicated in § 6.1.1, on receipt o f a clear-forw ard signal, or when one o f the 
congestion signals is originated in that exchange.

6.2 Abnorm al release conditions — Clear-forward, release-guard sequences

6.2.1 Inability to release in response to a clear-forward signal

If  an exchange is unable to return the circuit to the idle condition  in response to  a clear-forw ard signal, it
should rem ove the circuit from  service and send the blocking signal. U pon receipt o f the blocking-acknow ledge
m ent signal, the release-guard signal is sent in acknow ledgem ent o f the original clear-forw ard signal.

6.2.2 Inability to release in response to a backward signal

I f  an exchange is unable to release a circuit in response to an address-incom plete, congestion, called- 
party ’s-line-condition or call-failure signal, it should rem ove the circuit from  service by sending the blocking 
signal. U pon receipt o f  the blocking-acknow ledgem ent signal, the clear-forw ard signal should be sent in reply to 
the original backw ard signal.

6.2.3 Failure to receive a release-guard signal in response to a clear-forward signal

If  a release-guard signal is not received in response to  a clear-forw ard signal before 4-15 seconds, the
clear-forw ard signal will be repeated.

If, after sending a clear-forw ard signal, a release-guard signal is not received w ithin a period o f one
m inute after the first clear-forw ard signal, the m aintenance personnel shall be alerted. The repetition o f the
clear-forw ard signal is ceased, the circuit is taken out o f service, and  the blocking signal is sent.
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6.3 Call-failure signal

The call-failure signal is sent as the result o f tim e-out situations, described in § 6.4 and  w henever a call 
a ttem pt fails and  o ther specific signals do not apply, viz:

— the address-incom plete signal,

— the congestion signals, or

— the called-party’s-line-condition signals.

Reception o f the call-failure signal at any Signalling System No. 7 exchange will cause the clear-forw ard 
signal to be sent and , if the signalling system perm its to do so, the app rop ria te  signal to  be sent to  the preceding 
exchange or the-appropria te  tone or announcem ent to be sent to the national network.

6.4 Abnorm al release condition — other sequences

If the conditions for norm al release as covered in § 6.1 are not fulfilled, release will take place under the 
follow ing conditions.

6.4.1 Outgoing international exchange

An outgoing in ternational exchange shall:

a) release all equipm ent and clear forw ard the connection on failure to  meet the conditions for norm al 
release o f  address and  routing in form ation  as covered in § 6.1.1 before 20-30 seconds after sending the 
latest address message;

b) release all equipm ent and  clear forw ard the connection on failure to receive an answ er signal within 
the interval specified in R ecom m endation Q. 118 [3];

c) release all equipm ent and  clear forw ard the connection on failure to receive a clear-forw ard signal
from  the national network after having received a clear-back signal w ithin the interval specified in
R ecom m endation Q. 118 [3].

6.4.2 Incom ing international exchange

An incom ing in ternational exchange shall:

a) release all equipm ent, clear forw ard the connection  into the national network and  send back a 
call-failure signal in the follow ing cases:

— on failure to  receive a continuity  or continuity-failure signal if  applicable (see R ecom m enda
tion  Q.723, § 3.3.1) before 10-15 seconds after receipt o f the initial address message; or

— on failure to receive one o f the backw ard signals indicated  in § 6.1.1 (or equivalent) from  a
national netw ork (where expected) before 20-30 seconds after receipt o f the latest address
message, unless the tim ing for sending the address-incom plete signal (see § 1.7) is p rovided; or

— on receipt o f an address-incom plete signal after an address-com plete signal has been generated;

b) send the call-failure signal on failure to receive a clear-forw ard signal for the incom ing circuit before 
4-15 seconds after sending an address-incom plete, congestion, call-failure or a ca lled -party ’s-line- 
condition  signal indicating  inability to com plete the call.

If  a clear-forw ard signal is no t received w ithin a period o f one m inute after sending the call-failure 
signal, the repetition o f the call-failure signal should be ceased, m ain tenance personnel should  be 
alerted, the circuit should be rem oved from  service, and  the b locking signal sent.

c) release all equipm ent and  clear forw ard the connection in to  the national netw ork on failure to receive 
a clear-forw ard signal after sending a clear-back signal w ithin the interval specified in R ecom m enda
tion  Q. 118 [3].

6.4.3 International transit exchange

An in ternational transit exchange shall:

a) release all equipm ent, clear forw ard the connection and send back the call-failure signal in the 
follow ing cases:

— on failure to receive a continu ity  or continuity-failure signal if  app licab le (see R ecom m enda
tion Q.723, § 3.3.1) before 10-15 seconds after receipt o f the initial address m essage; or
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-  on failure to meet the conditions for norm al release as covered in § 6.1.3 before 20-30 seconds 
after sending the latest address m essage; or

b) send the call-failure signal on failure to receive a clear-forw ard signal for the incom ing circuit before 
4-15 seconds after sending an address-incom plete, congestion, call-failure or a called-party’s-line- 
condition  signal indicating inability to com plete the call.

If a clear-forw ard signal is not received within a period o f one m inute after sending the call-failure 
signal, the repetition o f the call-failure signal should be ceased, m aintenance personnel should be 
alerted, the circuit should be rem oved from  service, and the blocking signal sent.

6.4.4 Failure in the blocking/unblocking sequence

An in ternational exchange will repeat the blocking or unblocking signal on failure to receive an
acknow ledgem ent signal in response to either the blocking or unblocking signals before 4-15 seconds. (See § 5, for 
the b lock ing /unb lock ing  sequence.)

If an acknow ledgem ent signal is not received within a period o f one m inute after sending the initial 
b locking or unblocking signal, m aintenance personnel should be alerted, the repetition o f the b locking or 
unblocking signal should be ceased and the circuit taken out o f the service as appropriate.

6.5 Receipt o f  unreasonable signalling information

The Message T ransfer Part o f the signalling system will avoid m is-sequencing, or double delivery, of 
messages with a high reliability (R ecom m endation Q. 706, § 2). However, undetected errors at the signalling link
level and exchange m alfunctions may produce signalling inform ation in messages that is either am biguous or
inappropria te .

In order to resolve som e possible am biguities in the state o f a circuit when unreasonable signals are 
received the following will apply:

a) if a clear-forw ard signal is received relating to  an idle circuit it will be acknow ledged with a
release-guard signal;

b) if a release-guard signal is received relating to an idle circuit it will be d iscarded;

c) if a release-guard signal is received relating to a busy circuit for which a clear-forw ard signal has not
been sent, the circuit will be released and a clear-forw ard signal will be sent;

d) if a blocking signal is received for a blocked circuit, a blocking-acknow ledgem ent signal will be sent;

e) if an unblocking signal is received for an unblocked circuit, an unblocking-acknow ledgem ent signal
will be sent.

Except in certain cases (see § 2) any other unreasonable signalling inform ation received will be discarded. 
If  the discarding o f the inform ation prevents a call from  being com pleted tha t call will eventually be released by 
the expiry o f a tim e o u t3).

7 Continuity-check for 4-wire speech circuits

7.1 General

This specification relates only to that part o f a 4-wire connection served by Signalling System No. 7. The 
p art o f the speech path to be checked may include a circuit with speech interpolation. As the presence o f active 
echo suppressors in the circuit would interfere with the continuity-check, it is necessary to disable the suppressors 
during  the check and to re-enable them, if required, after the check has been com pleted.

The transceiver (check-tone transm itter and receiver) is connected to  the go  and return paths o f the 
outgoing circuit at the first and each succeeding exchange, excluding the last exchange, in that part o f the 
connection  served by Signalling System No. 7. The check-loop should be connected to the go  and return paths of 
the incom ing circuit at each exchange except the first in tha t part o f  the connection served by Signalling 
System No. 7. A continuity-check is considered successful when a tone is sent on the go  path and is received on 
the return path w ithin acceptable transm ission and  tim ing limits.

Possible further actions to be taken on receiving unreasonable  signalling in form ation  are for fu rther study.
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7.2 Transmission requirements

7.2.1 Transmitting equipment

The check-tone frequency will be 2000 ±  20 Hz. For in ternational application  the sending level o f the 
check-tone will be —12 ±  1 dBmO.

7.2.2 Check-loop

The check-loop will have a loss o f 0 dB, taking into account any difference between the relative levels o f 
the two paths at the point o f attachm ent.

7.2.3 Receiving equipment

The check-tone receiver will have the follow ing characteristics:

a) Operating requirements

C heck-tone frequency: 2000 ±  30 Hz

Check-tone level range for in ternational application:

The absolute pow er level N  o f the check-tone shall be w ithin the limits 
( —18 +  n) <  N  <  ( — 6 +  n) dBm

where n is the relative pow er level at the receiver input.

Recognition tim e: 30-60 ms

The frequency and level range tolerances allow for variations at the sending end and  for variations in 
line transm ission that are considered acceptable.

b) Non-operating requirements

Signal frequency: outside the frequency band  2000 ±  200 Hz

Signal level for in ternational application: below or equal to —22 + n dBm.

The lim it is 10 dB below the nom inal absolute level o f the check-tone at the input o f the receiver. If
the level falls below this point, transm ission is considered unacceptable.

Signal du ration : shorter than 30 ms

The level range o f ( —18 +  n) < N  < ( — 6 +  n) dBm will serve as a G o /N o -g o  check on the links
in th a t part o f the in ternational connection served by Signalling System N o. 7.

c) Release requirements

If the receiver is used to test for the rem oval o f check-tone (see § 7.3):

— after recognition o f tone, in terrup tions o f up to 15 ms shall be ignored; this will prevent 
sw itching through the speech path  prem aturely;

— the indication  o f tone rem oval should not be delayed m ore than 40 ms; and

— the release level o f the receiver should be lower than  —27 + n dBm for in ternational app lica
tion.

7.3 Continuity-check procedure

Decision on w hether continuity-check should be perform ed or no t on a given circuit should be m ade by an 
outgoing exchange according to the criteria described in § 1.4. The outgoing exchange will indicate w hether 
continuity-check is required or not by the continuity-check ind icator in the initial address m essage (R ecom m enda
tion  Q.723, § 3.3.1). If it is required, the outgoing exchange will connect a transceiver to  the speech circuit when it 
sends an initial address message. If  continuity-check is not required either on the incom ing circuit o r on the 
outgoing circuit, the outgoing exchange can sw itch-through the speech path im m ediately after having sent the 
initial address message.

A description o f the procedure using the specification and descrip tion  language is given in the state 
transition  diagram s in Figures 4/Q .724 and 5/Q .724. The Signalling System No. 7 exchange will send forw ard the 
continuity  signal after com pletion o f all the follow ing actions:

— the continuity-check perform ed on the outgoing circuit is com pleted;

— the speech path across the exchange has been checked and  found correct (see § 1.4); and

— if the continuity-check indicator in the received initial address m essage indicates that continuity-check 
is being (has been) perform ed on previous circuit(s), receipt o f a continu ity  signal from  the preceding 
exchange.
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The speech path may be switched through at an in ternational transit or incom ing exchange and the 
transceiver disconnected after the continuity-check o f the circuit has been successfully com pleted. However, the 
sw itching through o f the speech path should be delayed until the residual check-tone has propagated  through the 
return  path o f the speech circuit.

This determ ination  may be m ade by tim ing, or by using the check-tone receiver to test for the rem oval o f 
the check-tone, or o ther app rop ria te  means.

On receipt o f the continuity  signal in the follow ing in ternational exchange, the continuity-check loop will 
be rem oved if inserted. Also, any digits o f  the national num ber which were w ithheld may be released (see § 1.2).

At the Signalling System No. 7 exchange, on failure o f the outgoing circuit to satisfy the continuity-check:

— the continuity-check transceiver will be rem oved and an au tom atic  repeat attem pt will be m ade on 
another circuit,

— a continuity-failure signal will be sent to the follow ing exchange.

A repeat o f the continuity-check o f the speech path will be m ade on the failed outgoing circuit w ithin 
1-10 seconds o f detection o f the continuity-check failure.

The second continuity-check will be initiated by the Signalling System No. 7 exchange detecting the failure 
using the continuity-check-request signal.

If the repeated check passes on this call, the speech circuit will be returned to idle with a clear-fo rw ard / 
release-guard sequence. If the second check fails, the m aintenance staff will be alerted that a failure has occurred 
and  the check will be repeated at intervals o f 1-3 m inutes. The repeated continuity-check will only be finished 
when continuity  is detected.

According to transm ission m aintenance requirem ents, Signalling System No. 7 should provide for:

a) a prin t-ou t each tim e a second continuity-check is started. In such cases, the circuit involved should be 
identified;

b) a prin t-ou t each tim e a continuity-check results is a w arning being given to m aintenance personnel.

Since a continuity-check failure can be caused by a faulty transceiver, precautions should be taken to 
ensure a low probability  o f selecting a faulty one for both the initial continuity-check and the second check, 
e.g. by ensuring the selection o f a different transceiver for each o f  the checks.

7.4 Continuity-check timing

7.4.1 Time-out period

The continuity-check is considered to have failed if the receiver has no t responded within a period 
determ ined by the A dm inistration  concerned. This period should not exceed two seconds.

The tim e-out period o f the continuity-check should always exceed the continuity  recognition tim e, TCR, 
given by:

Tcr = 2 T P + Tiam +  Ttc + Tl + Tr — Tt

where

TP One-way propagation  tim e o f the speech circuit and the signalling link 
same),

(where these tim es are the

Ttc Speech in terpo lation  clip tim e for two speech in terpolation  systems in 
using speech in terpo lation  Trc =  0),

series (for connections not

t r Receiver response time,

t l Loop connecting tim e (m axim um ),

Tt Transceiver connecting tim e (m inim um ),

Tiam Em ission tim e o f  the longest initial address message.
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used:

Tcr — ATP + 2 T iam +  Tfisu + 2  Tx + Tl +  Tr — Tt

where

Tfisu Em ission tim e o f a fill-in signal un it (length o f  a fill-in signal unit),

Tx  T im e between receiving an initial address message and em itting a signal un it con tain ing  an 
acknow ledgem ent for th a t initial address message, or

tim e between receiving a signal un it asking for retransm ission and  em itting the initial address 
message to be retransm itted.

7.4.2 Switching o f  continuity-check equipment

The connection  and  disconnection o f the equipm ent used for the continuity-check and  also the disabling  
and subsequent enabling o f echo suppressors should  be related to  the follow ing stages o f  progress in the 
establishm ent o f  the connection:

a) Preparation a t Signalling System  No. 7 exchange applying the transceiver — A ction should  be initiated  
when the initial address message is available for transm ission in the M essage T ransfer Part.

b) Preparation a t Signalling System  No. 7 exchange connecting the check-loop — A ction should be
in itiated  at the m om ent o f recognition o f the initial address m essage received.

c) Disconnection at Signalling System  No. 7 exchange connecting the check-loop — A ction follows the
receipt o f the continuity  signal, the continuity-failure signal o r the clear-forw ard signal, or the
em ission o f signals indicating  that the call cannot be established, e.g. circuit-group-congestion  signal.

d) Disconnection a t Signalling System  No. 7 exchange applying the transceiver — A ction should be
in itiated  on the successful com pletion or the failure o f the continuity-check.

Exceptionally, if  d isconnection has not previously occurred, action should be in itiated  at the m om ent o f
recognition o f the address-com plete signals, the answ er signals, signals ind icating  th a t the call canno t be
established, o r on the em ission o f a clear-forw ard signal.

It is recom m ended that the m ean tim e, both  for the connection  and  for the d isconnection , is less than 
100 ms. A m ean tim e o f 200 ms should not be exceeded.

If  retransm ission o f an initial address message is to be included in Tcri the follow ing form ula may be

7.5 Continuity-check test calls

7.5.1 The follow ing procedure m ay be used in the cases when continuity-check is perform ed by test calls. This 
p rocedure is used to  test a single interexchange circuit, which m ust be idle when the procedure is initiated.

7.5.2 W hen the outgoing Signalling System No. 7 exchange in tends to  in itiate  the procedure , it sends to  the 
follow ing exchange a continuity-check-request m essage and it connects the transceiver to  the outgoing speech 
circuit. On receipt o f the continuity-check-request message, the follow ing exchange connects the loop to  the 
involved circuit. On detection o f the backw ard tone w ithin the tim e-out specified in § 7.4.1, the outgoing exchange 
will disconnect the transceiver and  the circuit will be returned to idle w ith a ciear-fo rw ard /re lease-guard  sequence.

7.5.3 In the case tha t no backw ard tone is detected w ithin the specified tim e-out, the sam e actions apply  as in 
the case o f continuity-check failure during norm al call set-up, see § 7.3 (the clause referring to  the repeat attem pt 
is no t relevant in this case).

7.5.4 I f  an exchange will receive an initial address message relating  to  a circuit fo r which it has sent a 
continuity-check-request message (i.e. in case o f  collision on a both-w ay opera ted  circuit), it will abort the 
continuity-check test call, d isconnect the transceiver and  com plete the incom ing call.

An exchange receiving a continuity-check-request message after having sent an  in itial address message, will 
ignore it and continue the call set-up procedure.
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8 Continuity-check for 2-wire speech circuits

In general the same procedure as described in § 7 is used for the continuity-check o f 2-wire speech circuits 
except the check-loop which has to be replaced by a transponder and the fact tha t in the backw ard direction the 
frequency 1780 ±  20 Hz is used. A m ore detailed specification o f this particu lar case needs further study.

9 Interruption control on FD M  circuits

9.1 General

In terruption  o f the pilot in frequency-division m ultiplex systems corresponds to loss o f continuity  o f 
speech circuits or a considerable reduction o f level. Therefore a sw itching equipm ent m onitoring this indication  
(see § 1.4) should inhibit local seizure o f the concerned speech circuits in case o f in terruption . M oreover, seizure 
by the rem ote exchange should be prevented, as long as the in terrup tion  persists, by sending blocking and 
unblocking signals as specified in § 9.2 below.

W hen in terruption  control is im plem ented, possible use o f the specifications contained in R ecom m enda
tion Q. 416 [5] could be applied.

9.2 Blocking and unblocking o f  speech circuits

Blocking signals are sent to the other end, with regard to  the relevant speech circuits, whenever an 
in te rrup tion  is detected which lasts m ore than 4-15 seconds (provisional values).

W hen an in terrup tion  indicated term inates, unblocking signals are sent to the o ther end after 4-15 seconds 
(provisional value), provided that blocking signals were previously sent on occurrence o f the interruption .

10 State transition diagrams

10.1 General

§ 10 contains the description o f the signalling procedures described in this R ecom m endation in the form  of 
state transition  diagram s according to  the C C IT T  Specification and D escription language (SDL).

In order to facilitate functional description, the Telephone User Part signalling procedure function is 
d ivided into functional blocks, as shown in Figure 1 /Q .724; state transition  diagram s are provided for each 
functional block, as shown below:

— Signalling procedure control (SPC): Figure 2/Q .724

— Call processing control (CPC): Figure 3/Q .724

— C ontinuity-check outgoing (CCO): Figure 4/Q .724

— C ontinuity-check incom ing (CCI): Figure 5/Q .724

— C ontinuity-recheck outgoing (CRO): Figure 6/Q .724

— C ontinuity-recheck incom ing (CRI): Figure 7/Q .724

— O ther functional blocks (for further study).

The detailed functional breakdow n shown in the follow ing diagram s is in tended to illustrate a reference 
m odel and to assist in terpretation  o f the text in the earlier sections. The state transition  d iagram s are in tended to 
show precisely the behaviour o f the signalling system as viewed from  a rem ote location. It m ust be em phasized 
tha t the functional partition ing  shown in the following diagram s is used only to facilitate understanding  o f the 
system behaviour and is not in tended to specify the functional partition ing  to  be adopted  in a practical 
im plem entation o f the signalling system.

10.2 Drafting conventions

a) Acronym s used in Figures 1/Q .724 to 7/Q .724 are listed in § 10.3.

b) External inputs and outputs are used for interactions with different functional blocks. In ternal inputs 
and outputs are used for interactions w ithin each functional block, e.g. to  indicate control o f 
tim e-outs.

c) External inputs and outputs contain as part o f their nam e acronym s o f their source and destination 
functional block nam es with an arrow  in between, e.g. S tart C PC -*C C O .

d) For interexchange signals or signal messages, external input and ou tpu t symbols are used as shown 
below to indicate the direction o f each signal on message.
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^  : Output to the preceding exchange

Y  : Input from the succeeding exchange

y  : Output to the succeeding exchange

CCITT-41230

Note — The functions covered by the present Figures 1/Q .724 to 7/Q .724 are lim ited in the follow ing
points:

— they refer only to call processing functions in in ternational transit exchanges;

— they do not include the blocking and  unblocking procedures, the handling o f the forw ard-transfer 
signal and  that o f the reset-circuit signal;

— they do not necessarily cover all the abnorm al situations.

However, they include operations on receipt o f unreasonable signalling in form ation  as specified in § 6.5, 
except the case o f the blocking and  unblocking signals as m entioned above.

The diagram s for functions not presently covered are for further study.

10.3 Abbreviations and timers used in Figures 1 /Q .7 2 4  to 7/Q .724  

General

O G C  O utgoing trunk circuit 
ICC Incom ing trunk circuit

N O K  N ot OK 

CC C ontinuity-check

Function block names (see Figure 1/Q .724)

y : Input from  th e  preceding exchange

SPRC Signalling procedure control

CPC Call processing control

CCO C ontinuity-check outgoing

C C I Continuity-check incom ing

CR O Continuity-recheck outgoing

CR I C ontinuity-recheck incom ing

L3 Level 3 (Signalling network functions)
L4 Level 4 (Telephone user part)

M essages and signals
ACM Address com plete message

ADI A ddress incom plete signal

A N C Answer signal, charge
A N N Answer signal, no charge
CBK Clear-back signal

C C F C ontinuity-failure signal

C C H C ontinuity-check indicator:

— 0: CC not required

— 1: CC required on this circuit
— 2: CC is being (has been) perform ed on a previous circuit
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C C R  Continuity-check-request signal

CFL C all-failure signal
CG C  Circuit-group-congestion signal
C L F C lear-forw ard signal
CO T C ontinuity  signal
BLO Blocking signal
IAM Initial address message

LOS Line-out —of-service signal
N N C  N ational-netw ork-congestion signal

RAN Reanswer signal
RLG Release-guard signal
SAM Subsequent address message
SEC Switching-equipm ent-congestion signal
SSB Subscriber-busy signal (electrical)

SST Send-special-inform ation-tone signal
U N N  U nallocated-num ber signal.

Timers
T l Tim er “w aiting for continuity  or continuity-failure signal” [10-15 seconds, see § 6.4.3 a)]

T2 Tim er “w aiting for address-com plete signal” [20-30 seconds, see § 6.4.3 a)]
T3 Tim er “waiting for clear-forw ard signal after sending unsuccessful message” [4-15 seconds, see

§ 6.4.3 b)]
T4 Tim er “w aiting for clear-forw ard signal after sending call-failure signal” [4-15 seconds, see

§ 6.4.3 b)]
T5 Tim er “stop sending call-failure messages on tim e ou t” [1 m inute, see § 6.4.3 b)]
T6 T im er “w aiting for release-guard signal” (4-15 seconds, see § 6.2.3)
T7 Tim er “stop sending clear-forw ard signal on tim e o u t” (1 m inute, see § 6.2.3)
T 8 T im er “w aiting for backw ard check-tone” (should no t exceed 2 seconds, see § 7.4.1)

T9 Tim er “delay to start first-tim e continuity-recheck” (1-10 seconds, see § 7.3)
T10 Tim er “delay for m ultiple retests o f continu ity” (1-3 m inutes, see § 7.3)
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Level 4
Telephone User Part

Level 3
Signalling network

functions

Signalling procedure control 
(SPRC)

4 ----------------

I” *

i 1- _ *
—  *

(Figure 2 /Q .7 2 4 ),

Call processing control 
(CPC)

(Figure 3/Q .724)

Continuity-check
outgoing

(CCO)

(Figure 4/Q .724)

Continuity-check
incoming

(CCI)

(Figure 5/Q .724)

Continuity-recheck
outgoing

(CRO)

(Figure 6/Q .724)

Continuity-recheck
incoming

(CRI)

(Figure 7/Q .724)

 ►,

__________I

Other functional blocks 
(for further study)

C C IT T-41051
Signalling m essage flow  

Indications and controls

FIG U R E l/Q .724

Level 4 — Telephone User Part functions
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Note -  In this particular figure, the direction of input and output sym bols does not necessarily represent the forward or backward direction 
o f m essages contained in them .

FIG URE 2/Q.724

Signalling procedure control (SPC )

242 Fascicle VI.6 -  Rec. Q.724



T h is  s ta te  
r e p re s e n ts  th e  
id le  c o n d it io n  
o f CPC a n d  n o t 
of t h e  c irc u it

C E D
1AM 

SPR C  -  CPC

C ircu it se iz e d  by 
a no rm al call 
CPC -S P R C

CLF 
SPR C  - CPC [■ {

S e e  § 6 .5  a)

CCH: C o n tin u ity  c h e c k  
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Note  -  T he Figure shows the point in tim e when through-connection can be m ade (sse § 7.3).

FIG U RE 3/Q.724 (sheet l o f 3)

Call processing control (CPC)
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Note  -  T he figure shows the point in tim e when through- 
connection can be made. (See § 7.3.)

FIG URE 3/Q.724 (Sheet 2 o f 3)

Call processing control (CPC)
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FIG U RE 3/Q.724 (Sheet 3 o f 3)

Call processing-control (CPC)
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FIG URE 4/Q.724 

Continuity-check outgoing (CCO)
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FIGURE 5/Q.724 
Continuity-check incoming (CCI)

Fascicle VI.6 — Rec. Q.724 247



248 Fascicle VI.6 -  Rec. Q.724



2 ( 1 )

G >

S e t  
f ir s t- tim e  

in d ic a to r  o ff

A lert
m a in te n a n c e

p e rso n n e l

S e t  t e s t  
in d ic a to r  off

* I

S ta r t
T6

S ta r t
11

>

>
f  04 \
[  W a it ] 
\  fo r  RLG J

RLG 
S P R C - C R O T 6

S to p
T6

S to p
T7

C ircu it 
id le  

CRO —SPR C

(
00

Id le

>

>

>

CLF 
C R O - S P R C

Start
T6

>

>

I T7

S to p
T 6 >

A lert
m a in te n a n c e

p e rs o n n e l

C ircu it b lo ck e d  
a n d  rem o v e d  fro m  

se rv ic e  
C R O - S P R C

BLO 
C R O - S P R C

(
00

Id le S h e e t  1

C C IT T -40301

FIG U R E 6/Q.724 (Sheet 2 o f  2)

Continuity-recheck outgoing (CRO)
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Continuity-recheck incoming (CRI)
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Recommendation Q.725

SIG N A LLIN G  PE R FO R M A N C E  IN T H E  T E L E PH O N E  A P PL IC A T IO N

1 Introduction

This R ecom m endation gives the requirem ents o f the telephone application  o f Signalling System No. 7.

In R ecom m endation Q.706, the M essage T ransfer Part perform ance is described. The M essage T ransfer 
Part is the basis o f the telephone application  o f Signalling System No. 7 and  provision o f a signalling netw ork to 
serve the telephone service m ust take account o f the perform ance o f the M essage T ransfer Part and  the 
requirem ents o f the telephone application. For exam ple, taking account o f the message transfer tim es detailed in 
R ecom m endation Q.706 and the requirem ents for message transfer tim es between two telephone exchanges, a 
Figure may be derived for the total perm issible num ber of signalling links in signalling relations in tandem  for a 
particu lar call.

2 Unsuccessful calls due to signalling malfunction

The p ropo rtion  o f calls tha t are unsuccessful due to signalling m alfunction  should  be less than  1 in I0 5.

By m eans o f error detection (see R ecom m endation Q.703) as well as transm ission fault ind ication  (see
R ecom m endation G.732 [1] and  G.733 [2]), it is ensured that, overall, not m ore than  one erro r in 108 o f  all signal
units transm itted  is accepted and will cause false operation.

Unsuccessful calls m ay be caused by undetected errors, loss of messages or messages delivered ou t o f 
sequence (during em ergency situations w ithin the signalling network) and  m ay result in:

— incom plete call set-up,

— m isrouted calls (e.g. connection o f w rong num bers),

— calls routed correctly but m ishandled (e.g. false clearing).

3 Unavailability of a signalling route set

The overall unavailability  o f a signalling route set causing the unavailability  o f a signalling relation  should 
not exceed a total o f 10 m inutes per year.

Note — The availability o f a signalling route set w ithin a signalling netw ork m ay be enhanced by 
replication  o f signalling links, signalling paths and  signalling routes.

4 Labelling potential

The label o f  the Telephone User Part o f Signalling System N o. 7 provides the po ten tia l to  identify 
16 384 signalling points and  up to  4096 speech circuits for each signalling relation.
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5.1 Functional reference points and transfer time components

5 Cross-office transfer time

S ig n a llin g  
d a ta  link 
fu n c tio n s

S ig n a llin g
link
fu n c tio n s

S ig n a llin g
m e s s a g e
h a n d lin g
fu n c tio n s

U ser
fu n c tio n s

S ig n a llin g
m e s s a g e
h an d lin g
fu n c tio n s

S ig n a llin g
link
fu n c tio n s

S ig n a llin g  
d a ta  link 
fu n c tio n s

Tcu Cross-office transfer time
Thu Telephone User Part handling time
Tmr M essage Transfer Part receiving tim e3’
Tms M essage Transfert Part sending tim e3’

3)The definitions of these times are given in Recommendation Q.706.

FIGURE 1/Q.725 
Functional diagram of the cross-office transfer time

5.2 Definitions

a) cross-office transfer time, Tcu

Tcu is the period which starts when the last bit o f the signal un it leaves the incom ing signalling data 
link and ends when the last bit o f the signal unit enters the outgoing signalling data link for the first 
time. It also includes the queueing delay in the absence o f  d isturbances but not the additional 
queueing delay caused by retransm ission.

b) User handling time, Thu

Thu is the period which starts when the last bit o f the message has entered the Telephone User Part 
and ends when the last bit o f the derived message has left the T elephone User Part.

5.3 Queueing delay

The form ulae for the queueing delays are described in R ecom m endation Q.706, § 4.2.

The telephone traffic m odel assum ed is given in Table 1/Q .725, from  which the proportion  o f  signal
messages m ay be obtained as shown in Table 2/Q .725. Using Table 2/Q .725, exam ples o f queueing delays are 
calculated as shown in Figures 2/Q .725 to 5/Q .725, where one call attem pt per second per 64-kbit/s signalling 
d a ta  link m ay yield 0.00577 Erlang o f the traffic loading o f each channel.

5.4 Estimates fo r  message transfer time

The figures in Table 3/Q .725 are related to a signalling b it rate o f 64 kb it/s .

5.5 Effect o f  retransmission

As a consequence o f correction by retransm ission, no t m ore than  one in 104 signals should be delayed
m ore than  300 ms as a long-term  average. This requirem ent refers to each signalling link.

This requirem ent is laid  dow n in order to ensure satisfactory answ er delays.
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TABLE 1/Q.725 
Traffic model

Sending procedure “En bloc” Overlap

Type of call AW SB CC AB AW SB CC AB

Per cent calls 30 10 5 5 30 10 5 5

Messages
per
call

12-digit I AM 
6-digit IAM 
3-digit SAM 
1-digit SAM

Length
(bits)
176
152
128
112

1 1 1 0
1 1 1 1  
1 1 0  1 
3 3 0 0

Address
complete 112 1 1 0 0 1 1 0  0

Others 104 3,5 2 3 0 3,5 2 3 2

Note -  AW Answered,
SB Subscriber busy and not answered,
CC Circuit congestion,
AB Abortive.

The assumptions used in this model are chosen for illustrative purposes, and should not be considered to be typical.

TABLE 2/Q.725 
Proportion of messages

Length (bits) 176 152 128 112 104 Total.

Messages per call 
in both 
directions

0.45 0.5 0.45 2.0 2.9 6.3

Percent 7.1 7.9 7.1 31.7 46.0 100

Mean message 
length (T J 117.2 bits

ki 1.032

k2 1.107
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basic error correction method
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FIGURE 3/Q.725
Standard deviation of queueing delay of each channel of traffic; 

basic error correction method
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Tm = 1.831 ms (117.2  bits and 64  kbit/s)

a, traffic loading of MSU

20 40 60

Equivalent call rate

80

FIGURE 4/Q.725
Mean total queueing delay of each channel of traffic; 

preventive cyclic retransmission error correction method

100
C all/s
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m s

a, traffic loading of MSU

FIGURE 5/Q.725
Standard deviation of queueing delay of each channel of traffic; 

preventive cyclic retransmission error correction method

TABLE 3/Q.725

Exchange 
call attempt 

loading

Cross-office 
transfer time 7%" 

(ms)

Mean 95"/,

Normal 50 n 100
+ 15% 100 200
+ 30% 250 500

"Provisional values.
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Recommendation Q.741 n

(Former Recommendation X.60, Geneva, 1976; am ended at Geneva, 1980)

TABLE O F C O N T E N T S

1 Functional description o f  the signalling system

1.1 G eneral

1.2 D ata User Part

1.3 M essage T ransfer Part

2 General function o f  data signalling messages, signals, indicators, codes and conditions

2.1 Signalling messages

2.2 Service inform ation

2.3 Signalling inform ation transferred in the signalling messages

2.4 D ata channel signalling condition

3 Formats and codes

3.1 Basic form at characteristics

3.2 Label

3.3 Form ats and codes for call and circuit related messages

3.4 Form ats and codes for facility registration and cancellation messages

3.5 D ata channel signalling conditions

4 Basic call control and signalling procedures

4.1 G eneral

4.2 Overall call set-up and clear-down procedures
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SIG N A L L IN G  S Y ST E M  N o. 7 -  DA TA  U SE R  PA R T

This R ecom m endation is also included in the Series X R ecom m endations under the num ber Recom m endation X.61.
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5.9 M anual answer

5.10 RPOA selection

5.11 N etw ork identification utilities

6 Signalling performance and traffic characteristics in data applications

6.1 Signalling reliability

6.2 M essage transfer times

6.3 D ata signalling traffic models

Appendix I  Exam ples o f signalling traffic characteristics

1 Functional description o f the signalling system

1.1 General

Use o f Signalling System No. 7 for call control or for facility registration and  cancellation signalling for 
circuit-sw itched data transm ission services requires:

— application o f D ata User Part (D U P) functions, in com bination with

— application  o f an appropriate  set o f Message Transfer Part (M TP) functions.

A general description o f the signalling system is given in Recom m endation Q.701. That R ecom m endation 
also defines the division o f functions and the requirem ents o f interaction between the M essage T ransfer Part and 
the D ata User Part.

1.2 Data User Part

The D ata User Part specified in this Recom m endation defines the necessary call contro l, and  facility
registration and cancellation related elements for in ternational com m on channel signalling by use o f S ignalling
System No. 7 for circuit-sw itched data transm ission services. As regards call control and signalling procedures for 
in ternational user facilities and network utilities, refer to Recom m endation X.87 [1].

The signalling system meets all requirem ents defined by C C ITT  concerning service features, user facilities 
and  network utilities for circuit-sw itched data transm ission services.

It can be used to control switching o f various types o f data circuits, including satellite circuits, to be used 
in w orldwide circuit-sw itched data  connections. It is designed for both-way operation  o f data circuits.

The signalling system is suitable for national circuit-sw itched data applications. M ost data signalling 
message types and signals specified for in ternational use are also required in typical national data applications. In 
addition  to these, national data applications typically require additional types o f signals; such requirem ents that 
have been identified are already provided for. The system provides am ple spare capacity to cater for further 
additions o f new message types and signals should such a need arise.

The label structures specified for data signalling messages require tha t all exchanges using the signalling 
system are allocated codes from code plans established for the purpose o f unam biguous identification o f signalling 
points, see Recom m endations Q.701 and Q.704. The principles to apply to the in ternational signalling netw ork are 
for further study.

1.3 M essage Transfer Part

The M essage T ransfer Part o f Signalling System No. 7 is specified in separate Recom m endations. An 
overview description of the M essage T ransfer Part is contained in R ecom m endation Q.701.

The Message T ransfer Part defines a range o f functions by which d ifferent signalling m odes and  different 
signalling network configurations may be realized. Any application  o f Signalling System No. 7 requires that an 
appropria te  selection of these functions is applied depending on the in tended  use o f the system and  the 
characteristics o f the telecom m unications network concerned.
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2 General function of data signalling messages, signals, indicators, codes and conditions

§ 2 describes general functions o f data signalling messages, signals, indicators, codes and conditions which 
are used to set up a call, to control user facilities and to control and supervise a circuit. The requirem ents relating 
to  the use o f the signalling messages and their signalling in form ation  content are specified in §§ 3, 4, and  5.

2.1 Signalling messages

2.1.1 Call and circuit related messages

Call and circuit related messages are used to set up  and clear a call or control and supervise the circuit
state.

2.1.1.1 Address message

A message sent in the forw ard direction, contain ing  signalling in form ation required to route and  connect 
the call to the called user. This message contains address in form ation, class o f service in form ation, etc., and may 
also contain  additional inform ation such as, for exam ple, calling line identity.

2.1.1.2 Calling line identity message

A message sent in the forw ard direction, contain ing the calling line identity or the orig inating  network 
identity. This message is sent subsequently to an address message, which does not contain  the calling line identity, 
when requested by the destination network.

2.1.1.3 Call accepted message

A message sent in the backw ard d irection, contain ing inform ation to indicate tha t connection o f the call is 
allowed by the destination exchange. It may also contain additional inform ation such as, for exam ple, called line 
identity. •

2.1.1.4 Call rejected message

A message sent in the backw ard direction contain ing a signal to indicate the cause o f the failure o f the call 
set-up as the response to the address message and initiating clearing o f the call. The call rejected message will be 
sent as either the first response, or the second response after sending the call accepted message when the call fails 
to  be com pleted at the destination exchange, e.g. because no call accepted signal was received from  the called user.

2.1.1.5 Clear message

A message sent in either direction, contain ing in form ation about the clearing o f the call.

2.1.1.6 Circuit state message

A message sent in either direction, contain ing signals to control and supervise a circuit.

2.1.2 Facility registration and cancellation related messages

Facility registration and cancellation related messages are used to exchange inform ation between origi
nating  and destination  exchanges to register and cancel in form ation  related to  user facilities. The exchange o f this 
type o f message is generally not associated with a call between two users.

2.1.2.1 Facility registration/cancellation request message

A message sent in the forw ard direction to register o r cancel a user facility. This message contains 
in form ation  which identifies the user requesting facility registration or cancellation and inform ation relating to the 
facility concerned.
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2.1.2.2 Facility registration/cancellation request accepted message

A message sent in the backw ard direction, contain ing inform ation that registration or cancellation is 
com pleted or accepted at the destination  exchange.

2.1.2.3 Facility registration/cancellation request rejected message

A message sent in the backw ard direction, contain ing  inform ation tha t the registration or cancellation is 
not com pleted or accepted at the destination exchange with inform ation indicating  a reject cause.

2.2 Service information

The service in form ation  provides the highest level o f discrim ination  between different sets o f signalling 
messages. It contains the follow ing com ponents.

2.2.1 Service indicator

Inform ation  used to identify the User Part to which the signalling message belongs.

2.2.2 National indicator

Inform ation  used for discrim ination between in ternational and national messages. In case o f national 
messages, it may for exam ple also be used for discrim ination  between different label alternatives for national use.

2.3 Signalling information transferred in the signalling messages

2.3.1 Label components

In the case o f call and  circuit related messages, the label is used for message routing and , in general, for 
identification o f the data circuit selected for the call. In the case of facility registration and cancellation  messages, 
the label only provides a message routing function. The standard  label structure consists o f  the follow ing 
com ponents.

2.3.1.1 Destination point code

Inform ation  identifying the signalling po in t to which the message is to be routed.

2.3.1.2 Originated point code

Inform ation  identifying the signalling point from  which the message has been originated.

2.3.1.3 Bearer identification code

Inform ation  identifying the 64-kbit/s bearer am ong those interconnecting  the destination poin t and 
originating point.

2.3.1.4 Time slot code

Inform ation  identifying the subm ultiplexed circuit at a lower bit rate on the 64-kbit/s bearer which is itself 
identified by the bearer identification code.

2.3.2 M essage fo rm a t identifiers

2.3.2.1 Heading

Inform ation  d iscrim inating, as applicable, between different groups o f  individual types o f messages within 
the set o f  messages identified by the service inform ation. The heading is split into two levels. The first level 
d iscrim inates between different message groups. The second level either d iscrim inates between different message 
types or contains a signal.

2.3.2.2 Field length indicator

Inform ation  associated with and indicating the length o f a variable length field.

2.3.2.3 Field indicator

Inform ation  associated with and indicating the presence or absence o f an op tional field.
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2.3.3 Basic call set-up address information

2.3.3.1 Address signal

A signal contain ing an elem ent o f a D ata C ountry  Code (D C C), D ata Network Identification  
C ode (D N IC ) or a data  num ber.

2.3.3.2 Destination address

Inform ation sent in the forw ard direction consisting o f a num ber o f address signals indicating the 
com plete data num ber o f the called user.

2.3.4 Basic call set-up indicators

2.3.4.1 N ational/international call indicator

Inform ation (for national use only) sent in the forw ard direction indicating whether the call is a national 
or in ternational call. In the destination  netw ork, it may for exam ple be used in connection with user facilities 
requiring separate handling o f in ternational calls.

2.3.4.2 D C C /D N IC  indicator

Inform ation (for national use only) sent in either direction, associated with a data num ber, indicating 
w hether the D C C /D N IC  is included in that data num ber.

2.3.4.3 Alternative routing indicator

Inform ation sent in the forw ard direction indicating that the call has been subjected to an alternative 
routing  and which may be used to prevent the call being set up over an alternative route more than once.

Note — This signal is provided provisionally , and will be subject to  change when the necessary network 
capabilities for routing have been determ ined.

2.3.4.4 User class indicator

Inform ation sent in the forw ard direction, indicating the user class o f service of the calling user. This 
ind icator may be used to determ ine the type o f interexchange data circuit to be selected and to verify tha t the 
calling and called users belong to the same user class.

2.3.5 Basic call set-up response signals

2.3.5.1 Call accepted signal

A signal sent in the backw ard direction, indicating that the call can be com pleted. At the originating 
exchange, it results in preparing for data  path through-connect and charging.

2.3.5.2 Transit through-connect signal

A signal sent in the backw ard d irection, specifically provided for interw orking with decentralized 
signalling (see Recom m endation X.80 [2]), indicating that the call can be com pleted and that through-connection 
o f  transit exchanges using decentralized signalling may take place.

2.3.5.3 Network failure signal

A signal sent in the backw ard direction indicating that the call cannot be com pleted because o f a 
tem porary  fault condition  within the netw ork, e.g. expiry o f a tim e-out or line fault. At the originating exchange it 
results in sending a no connection call, progress signal to the calling user and  clearing the call.

2.3.5.4 Num ber busy signal

A signal sent in the backw ard direction, indicating that the call canno t be com pleted because the called 
user’s access line to  the exchange is engaged in another call. At the orig inating  exchange it results in sending a 
number busy call progress signal to  the calling user and clearing the call.
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2.3.5.5 A ccess barred signal

A signal sent in the backw ard d irection, indicating that the call canno t be com pleted because a user facility 
prevents connection  o f the call to the called user, e.g. as a result o f failure o f  a closed user group validation  check. 
At the orig inating  exchange, it results in sending an access barred  call progress signal to the calling user and 
clearing the call.

2.3.5.6 Changed number signal

A signal sent in the backw ard direction , indicating that the call canno t be com pleted because the called 
num ber has been changed recently. At the originating  exchange, it results in sending a changed num ber call 
progress signal to the calling user and  clearing the call.

2.3.5.7 Not obtainable signal

A signal sent in the backw ard direction , indicating tha t the call can n o t be com pleted because the called
num ber is not in use or assigned. At the originating  exchange, it results in sending a not obtainable call progress
signal to the calling user and clearing the call.

2.3.5.8 Out o f  order signal

A signal sent in the backw ard d irection, indicating that the call canno t be com pleted because either the
called user’s term inal or the called user’s access line is out o f service or faulty. At the originating  exchange, it
results in sending an out o f  order call progress signal to the calling user and clearing the call.

2.3.5.9 Controlled not ready signal

A signal in the backw ard direction, indicating that the call canno t be com pleted because the called user’s 
term inal is in a controlled not ready condition. At the orig inating  exchange, it results in sending a controlled not 
ready call progress signal to the calling user and  clearing the call.

2.3.5.10 Uncontrolled not ready signal

A signal sent in the backw ard direction, indicating that the called user’s term inal is in an uncontrolled not 
ready condition . At the originating  exchange, it results in sending an uncontrolled not ready call progress signal to 
the calling user and  clearing the call.

2.3.5.11 D C E power o f f  signal

A signal sent in the backw ard direction , indicating that the called user’s D C E is sw itched off. At the 
originating  exchange, it results in sending a D C E power o f f  call progress signal to  the calling user and  clearing the 
call.

2.3.5.12 Network fa u lt  in local loop signal

A signal sent in the backw ard direction , indicating  th a t a fau lt has been detected in the local access 
connection for the called user. At the orig inating exchange, it results in sending a network fa u lt in local loop call 
progress signal to the calling user and  clearing the call.

2.3.5.13 Call information service signal

A signal sent in the backw ard direction, indicating  tha t the called term inal is not available for reasons 
which have been indicated to  the in form ation  service, and  which are not covered by ano ther specific signal. At the 
originating  exchange, it results in sending a call information service call progress signal to the calling user and  
clearing the call.

2.3.5.14 Incompatible user class o f  service signal

A signal sent in the backw ard direction , indicating tha t the called user’s term inal is incom patib le with the 
characteristics o f the calling user’s term inal, e.g. d ifferent user class o f service. At the orig inating exchange, it 
results in sending an incompatible user class o f  service call progress signal to the calling user and clearing the call.

2.3.5.15 Network congestion signal

A signal sent in the backw ard direction, indicating that the call canno t be com pleted because o f tem porary  
congestion or tem porary  fault conditions encountered  on the route to the called custom er. At the orig inating  
exchange this signal results in sending a network congestion call progress signal to the calling user and clearing the 
call.
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2.3.5.16 D egraded  service signal

A signal sent in the backw ard direction, indicating that a part o f the netw ork, due to faulty conditions, has 
a very much reduced grade o f  service, which is likely to persist for som e time. At the originating exchange, it 
results in sending a long-term network congestion call progress signal to the calling user and clearing the call.

2.3.5.17 C harge/no charge indicator

Inform ation (for national use only) sent in the backw ard direction that may be used to indicate tha t the 
call should not be charged at the orig inating  exchange.

2.3.6 Basic call clearing and circuit state signals

2.3.6.1 Circuit released signal

A signal sent in either direction indicating tha t the interexchange data  circuit has been released.

2.3.6.2 Circuit released acknowledgement signal

A signal sent in either direction in response to the circuit released signal and indicating th a t the 
interexchange data circuit has been released.

2.3.6.3 Reset circuit signal

A signal sent to return the interexchange data circuit to the idle state at both ends in situations where, due
to m em ory m utilation or other causes, the state o f the circuit is am biguous.

2.3.6.4 Blocking signal

A signal sent for m aintenance purposes indicating to the exchange at the other end o f the interexchange
d ata  circuit that the circuit has to be blocked for outgoing calls.

2.3.6.5 Unblocking signal

A signal sent to cancel the blocked condition  at the exchange at the other end o f the interexchange data 
circuit caused by an earlier blocking signal.

2.3.6.6 Blocking acknowledgement signal

A signal sent in response to a blocking signal indicating that the interexchange data circuit has been 
blocked.

2.3.6.7 Unblocking acknowledgement signal

A signal sent in response to an  unblocking  signal indicating that the interexchange data circuit has been 
unblocked.

2.3.7 A dditional signals relating to the closed user group facilities

2.3.7.1 Closed user group call indicator

Inform ation  sent in the forw ard direction and in some circum stances in the backw ard direction, indicating  
w hether o r not the call involves a closed user group, whether an interlock code is included in the message and 
w hether or not outgoing access is allowed for the calling user.

2.3.7.2 Interlock code

Inform ation  sent in the forw ard direction, and in som e circum stances, in the backw ard direction, 
identifying a closed user group to which the calling user belongs.

2.3.8 A dditional signals relating to the bilateral closed user group and the bilateral closed user group with outgoing  
access facilities

2.3.8.1 Bilateral closed user group call indicator

Inform ation sent in the forw ard d irection, indicating w hether or no t the call is a call w ithin a bilateral 
closed user group.
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2.3.8.2 Registration request signal

A signal sent in the forw ard d irection, indicating  tha t facility registration  is required.

2.3.8.3 Cancellation request signal

A signal sent in the forw ard d irection, indicating  that facility cancellation  is required.

2.3.8.4 Registration completion signal

A signal sent in the backw ard direction, indicating that facility registration is com pleted at the destination  
exchange. A t the originating exchange, it results in sending a registration/cancellation confirm ed  call progress 
signal to  the calling user.

2.3.8.5 Registration accepted signal

A signal sent in the backw ard direction, indicating that facility registration is accepted at the destination  
exchange. A t the originating exchange it results in sending a registration/cancellation confirmed  call progress signal 
to the calling user.

2.3.8.6 Cancellation completed signal

A signal sent in the backw ard direction, indicating that facility cancellation  is com pleted at the destination  
exchange. At the originating exchange it results in sending a registration/cancellation confirmed  call progress signal 
to the calling user.

2.3.8.7 Local index

Inform ation  sent in the forw ard direction and backw ard direction at b ilateral closed user group registra
tion. It indexes the subscriber file to identify the particu lar bilateral closed user group a t the o rig inating  or 
destination  exchange.

2.3.9 A dditional signals relating to the calling line identification facility

2.3.9.1 Calling line identification request indicator

In form ation  sent in the backw ard direction, indicating  whether o r no t the calling line identity should be 
sent forw ard.

2.3.9.2 Calling line identity indicator

Inform ation  sent in the forw ard direction, indicating  whether, and  w hat form  of, a calling line identity  is 
included in the message.

2.3.9.3 Calling line identity

Inform ation  sent in the forw ard direction, consisting o f a num ber o f address signals ind icating  the 
(in ternational) data num ber o f the calling user.

2.3.10 Additional signals relating to the called line identification facility

2.3.10.1 Called line identification request indicator

In form ation  sent in the forw ard direction, indicating whether or no t the called line identity  should  be 
returned.

2.3.10.2 Called line identity indicator

Inform ation  sent in the backw ard direction, indicating  w hether, and  w hat form  of,the called line identity  is 
included in the message.

2.3.10.3 Called line identity

Inform ation  sent in the backw ard direction, consisting o f a num ber o f address signals indicating  the 
(in ternational) data num ber o f the called user.
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2.3.11 A ddition al signals relating to redirection o f  calls fac ility

2.3.11.1 Redirection request signal

A signal (for national use only) sent in the backw ard direction, indicating tha t the called user has 
requested redirection o f calls to ano ther address.

2.3.11.2 Redirection address indicator

Inform ation (for national use only) sent in the backw ard direction, indicating that a redirection address is 
included in the message.

2.3.11.3 Redirection address

Inform ation (for national use only) sent in the backw ard direction, consisting o f a num ber o f address
signals, indicating the data num ber to which the call is to be redirected.

2.3.11.4 Redirected call indicator

Inform ation (for national use only) sent in the forw ard direction, indicating that the call is a redirected 
call. This indicator is used to prevent a further redirection, if the user at the new address has also requested 
redirection of calls.

2.3.11.5 Redirected call signal

A signal sent in the backw ard direction, indicating that the call has been redirected to an address other
than  the destination address selected by the calling user. At the originating exchange, it results in sending a
redirected call progress signal.

2.3.12 Additional signals relating to the connect when free  and waiting allowed facilities

2.3.12.1 Connect when free  signal

A signal sent in the backw ard direction, indicating that the called user, having the connect when free  
facility, is busy and that the call has been placed in a queue. At the originating exchange it results in sending a 
connect when free  call progress signal to the calling user if he has the waiting allowed facility or, if not, in sending 
the number busy call progress signal and clearing the call.

2.3.13 Additional signals relating to the reverse charging and reverse charge acceptance facilities

2.3.13.1 Reverse charging request indicator

Inform ation sent in the forw ard direction, indicating that reverse charging is requested by the calling user.

2.3.13.2 Reverse charge acceptance not subscribed signal

A signal sent in the backw ard direction, indicating rejection o f the call because the called user does not 
subscribe to the reverse charge acceptance facility. At the originating exchange it results in sending a reverse charge 
acceptance not subscribed call progress signal to the calling user.

2.3.14 A dditional signals relating to m anual answer

2.3.14.1 Terminal called

A signal sent in the backw ard direction, indicating that the called user operates with m anual answer. At 
the originating  exchange it results in sending a terminal called call progress signal to the calling user.

2.3.15 Additional signals relating to the RPOA selection facilities

2.3.15.1 RPOA selection indicator

Inform ation (for national use only) sent in the forw ard direction, indicating w hether or not the calling user 
requires selection of an RPOA for in ternational call routing at the in ternational gateway. W hen RPOA selection is 
required, it also indicates that a RPOA transit netw ork identity is included in the message.
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2.3.15.2 RPOA transit network identity

Inform ation  (for national use only) sent in the forw ard direction, identifying the requested RPOA transit 
network by its D N IC .

2.3.15.3 RPOA out o f  order signal

A signal (for national use only) sent in the backw ard direction, indicating  that the call canno t be 
com pleted, because the selected RPOA transit network is not available for service. At the orig inating  exchange, it 
results in sending an RPOA out o f  order call progress signal to the calling user.

2.3.16 A dditional signals relating to the network identification utilities

2.3.16.1 Network identity

Inform ation  sent in either direction, identifying an originating, a transit o r destination  netw ork by its
D N IC .

2.3.16.2 Originating network identification request indicator

Inform ation  sent in the backw ard direction, indicating whether o r not the orig inating  netw ork identity  
should be sent forw ard.

2.4 Data channel signalling conditions

These are interexchange data  channel conditions em ployed in the call set-up and clear-dow n procedures. 
The conditions defined in § 2.4 are based on the characteristics o f the relevant D T E /D C E  interfaces for the 
circuit-sw itched service. The im plications o f other possible new D T E /D C E  interfaces on these conditions have not 
yet been determ ined.

2.4.1 Trunk free  condition

A condition  transm itted  in the forw ard or backw ard interexchange d a ta  channels when the circuit is free 
or under release at the sending exchange.

2.4.2 Trunk seized condition

A condition  transm itted  in the forw ard interexchange data  channel when the circuit is seized bu t not 
through-connected.

2.4.3 Call accepted condition

A condition  appearing  in the backw ard interexchange data channel, indicating  that all the succeeding 
exchanges involved in the connection have connected through. This condition  is sent by the called user and  
corresponds to the call accepted state at the D T E /D C E  interface.

2.4.4 Clear request condition

A condition , appearing in the forw ard and  backw ard interexchange d a ta  channels, sent by the user when 
requesting to clear the call.

3 Form ats and codes

3.1 Basic fo rm a t characteristics

3.1.1 General

The data signalling messages are carried on the signalling da ta  link by m eans o f Signal U nits (SU), the 
form at o f which is described in the specifications o f the M essage T ransfer Part (M TP), see R ecom m enda
tion  Q.703.

The data  signalling messages are divided into two categories, call and  circuit related messages and  facility 
registration and cancellation related messages. The Service Ind icator (SI) included in each signal unit identifies tc 
which category the message belongs.

The signalling in form ation o f each message constitutes the S ignalling In fo rm ation  Field (SIF) o f  the 
corresponding SU signal unit and  consists o f an integral num ber o f octets. It basically  contains the label, the 
heading code and  one o r m ore signals a n d /o r  indicators.
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3.1.2 Service inform ation octet

3.1.2.1 Format

The service inform ation octet com prises the service ind icator and the subservice field.

The service indicator is used to associate signalling in form ation with a particu lar User Part and  is only
used with message signal units (see R ecom m endation Q.703).

The inform ation in the subservice field perm its a distinction to be m ade between national and  in terna
tional signalling messages. In national applications when this discrim ination  is not required, possibly for certain
national User Parts only, the subservice field can be used independently  for different User Parts.

The form at o f the service inform ation octet is shown in Figure 1/Q .741.

DCBA DCBA

Subservice Service
field indicator

1st bit
4 4 transmitted 

— :-----------------
C C IT T -3 5 5 1 0

F IG U R E  1/Q.741 
Service information octet

3.1.2.2 Service indicator

The service indicator will be coded as follows:

Bits: D C  BA
0 1 1 0  call and  circuit related messages
0 111  facility registration and  cancellation messages.

The use o f other service ind icator codes is specified in R ecom m endation Q.704.

3.1.2.3 Subservice fie ld

The subservice field is coded as shown in Table 1 /Q .741.

TABLE 1/Q.741

B its: BA Spare
D C N ationa l ind ica to r
0 0 in ternational m essage
0 1 spare (for in te rnational use)
1 0 national m essage
11 reserved for nationa l use

N ote  -  Bits A and B are spare for possible needs th at 
m ay requ ire  a co m m o n  so lu tion  for all in te rnational 
U ser Parts and M T P level 3. E ach bit is coded 0.

3.1.3 Format principles

The user generated in form ation  in the signalling in form ation  field is, in general, divided into a num ber of 
subfields which may be o f either fixed or variable length. The first field is the label field, see § 3.2. Follow ing the 
label field is a heading code HO which, possibly together with a following subheader H I, identifies the structure o f 
the message. O ther fields may be m andatory  or optional on a per individual message basis, the presence or 
absence o f  op tional fields being indicated  by field indicators. Each field indicated below  is m andatory  unless 
explicitly indicated as optional.
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3.1.4 O rder o f  b it transm ission

W ithin each defined subfield the in form ation is transm itted  least significant bit first.

3.1.5 Coding o f  spare bits

Each spare bit is coded 0 unless otherw ise indicated.

3.1.6 Indicators fo r  national use only

A num ber o f indicators specified are indicated as for national use only. In in te rnational use the 
corresponding  bits are coded 0 and are, as regards their in terpretation , equivalent to spare bits.

3.2 Label

3.2.1 General

The label is an item o f inform ation which form s part of every signalling message and  is used by the 
message routing  function at M TP Level 3 to select the appropria te  signalling route and by the User Part function  
to  identify the particu lar transaction  (e.g. the call) to which the message pertains.

In general, the label in form ation encom passes an explicit or im plicit indication  o f the message source and
destination  and, depending on the application , various form s o f transaction  identification.

For call and circuit related messages the transaction  is conveniently identified by including the co rre
sponding circuit identity in the label. In the follow ing, two such label structures are specified:

— a basic label structure which, consistent with the standard  te lephone label structure (R ecom m enda
tion Q.723), is designed to meet the requirem ents for iden tification  o f data  circuits derived from  
standard  data m ultiplexers (see R ecom m endations X.50 [3] and  X.51 [4]);

— an alternative label structure, identical to the standard  te lephone label structure, which may be used in 
applications where the data  circuits use full 64-kbit/s digital circuits w ithout subm ultiplexing.

For facility registration and cancellation related messages the specified label structure is equivalent to the 
standard  routing  label o f the MTP.

Note  — The indication (48) below the label field in Figures 5/Q.741 to  11/Q.741 refers to  the basic label,
which is described in § 3.2.2, bu t is intended to show tha t o ther label lengths are possible.

3.2.2 Basic label fo r  call and  circuit related messages

3.2.2.1 General

The basic label has a length o f 48 bits and  is placed at the beginning o f the signalling in fo rm ation  field. 
The form at is as shown in Figure 2/Q.741.

HGFEDCBA

TSC BIC OPC DPC

1st bit
8 12 14 14 transmitted 

--------------------- ►
C C IT T -4 2 2 2 0

FIGURE 2/Q.741 
Basic label for data call and circuit related messages
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The general function o f the label com ponents is defined in § 3.2.1. The portion o f the basic label that
consists o f the D estination Point Code (D PC) and  O riginating Point C ode (OPC) fields and the four least
significant bits o f the Bearer Identification Code (BIC) field corresponds to the standard  routing  label specified in 
R ecom m endation Q.704.

3.2.2.2 Destination and originating point codes

The standard  structure requires that each data switching exchange in its role as a signalling po in t is 
allocated  a code from a code plan established for the purpose o f unam biguous identification o f signalling points.

Separate code plans will be used for the in ternational signalling network and for d ifferent national 
signalling networks.

The principles o f code allocation which apply to the in ternational signalling network are for further study.

The destination po in t code will be the code applicable to the data switching exchange to which the
m essage is to be delivered. The originating poin t code will be the code applicable to the data  switching exchange
from  which the message is sent.

3.2.2.3 Bearer identification code

The allocation o f bearer identification codes to individual bearers is determ ined by bilateral agreem ent 
a n d /o r  in accordance with applicable predeterm ined rules.

For bearers which form  part o f a 2 .048-M bit/s PCM system according to  R ecom m endation G.734 [5], the 
bearer identification code contains in the 5 least significant bits a b inary  representation o f the actual num ber o f 
the tim e slot which is assigned to the bearer. The rem aining bits o f the bearer identification code are used where 
necessary, to identify one am ong several systems, interconnecting the originating po in t and destination  point.

For bearers which form  part o f a 8.448-M bit/s PCM  system the bearer identification code will be coded in 
accordance with the scheme specified for the circuit identification code for the corresponding case in Recom m en
dation  Q.723.

3.2.2.4 Time slot code

The coding o f the tim e slot code (TSC) is as follows (bit num bering as in Figure 2/Q .741):

a) In the case where the data  circuit is derived from  the data  m ultiplex carried by the bearer, identified 
by the bearer identification code:

— bits ABCD will contain , in pure b inary  representation , the channel num ber o f the circuit within
the 12.8-kbit/s (R ecom m endation X.50 [3]) or 12-kbit/s (R ecom m endation X.51 [4]) phase; the
channel num ber being in the range (see R ecom m endations X.50 [3], X.51 [4], X.53 [6]
and X.54 [7]):

0-15 for 600-bit/s circuits 
0- 3 for 2400-bit/s circuits 
0- 1 for 4800-bit/s circuits 
0 for 9600-bit/s circuits

— bits EFG  will contain , in pure binary  representation, the num ber o f the 12.8-kbit/s o r 12-kbit/s 
phase, the phase num ber being in the range 0-4;

— bit H will be coded 0.

b) In the case where the da ta  circuit uses the full 64-kbit/s bearer rate , the tim e slot code will be 
01110000.

3.2.3 Alternative label fo r  call and circuit related messages

In applications where all data  circuits use full 64-kbit/s digital circuits, a label structure as show n in 
F igure 3/Q .741 may be used in m utual agreement.

This label structure is equivalent to the standard  telephone label structure specified in R ecom m enda
tion Q.704. The destination  po in t code (DPC) and  originating  po in t code (OPC) fields are as in the basic label 
structure and the Circuit Identification Code (C IC ) is as the bearer identification code field in the basic label 
structure (see § 3.2.2).
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CIC OPC DPC ‘

1 st bit
12 14 14 transmitted 

--------------------- ►
C C IT T -3 5 5 2 1

FIGURE 3/Q.741 
Alternative label for data and circuit related messages

3.2.4 S tandard  label fo r  facility registration and  cancellation messages

Facility registration and  cancellation messages will have a label in accordance with Figure 4/Q .741.

FIGURE 4/Q.741 
Standard label for facility registration and cancellation messages

This label structure is equivalent to the standard  routing label specified for the M TP (see R ecom m enda
tion Q.704). The destination  po in t code (D PC) and originating point code (OPC) fields are used as for the basic 
label, see § 3.2.2.

3.2.5 M odified label

In cases where the data transm ission service is provided by public data networks com prising few 
exchanges and signalling relations, it may be attractive to use shorter labels than those specified in §§ 3.2.2 
to 3.2.4. In such applications a m odified label, having the same order and function , but possibly different sizes, o f 
subfields may be used in m utual agreem ent. In such a case the label used for M TP Level 3 messages should  be 
m odified accordingly. Also, in some national applications it may be necessary to use an extended m odified label.

3.3 Formats and codes fo r  call and circuit related messages

3.3.1 Heading

The different heading codes (HO) for the call and circuit control messages are allocated as show n in 
Table 2/Q .741.
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TABLE 2/Q.741

0000 spare
0001 address m essage
0010 calling line iden tification  m essages
0011 spare
0100 call accepted m essages
0101 call rejected m essages
0110 clear m essages
0111 circuit sta te  m essages
1000 1
to

1111
j spare

3.3.2 Address message

3.3.2.1 The form at o f the address message is as shown in Figure 5/Q .741.

0 0 0 0 0 0 FEDCBA DCBA 0001

User
class

indicator

M essage
indica

tors

Heading
code
HO

Label

1st bit
T + 2  — 4 4 (48) transferred 

---------------------►

HGFEDCBA HGFEDCBA

Second First D estina Field
indicator indicator tion length

octet octet address indicator

8 ——--------- R n x 8 4

0 0 0 0

RPOA
transit

network
identity

Calling line 
identity

Field
length
indi
cator

Closed  
user group 

interlock 
code

16 m x 8 4  4 32

FIGURE 5/Q.741 
Address message

The fields, subfields and  codes are as follows:

3.3.2.2 Label 

See § 3.2.

3.3.2.3 H eading code HO 

See § 3.3.1.
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3.3.2.4 M essage indicator

The coding is shown in Table 3/Q .741.

T A B LE 3/Q.741

Bit A F ield  ind ica tor o f first ind ica to r octet
0 first ind icator o c te t n o t included
1 first ind ica to r o c te t included

B D C C /D N IC  ind icato r (na tional use only, see § 3.1.6)
0 D C C /D N IC  included in destin a tio n  address
1 D C C /D N IC  no t included  in destina tion  address

c N atio n a l/in te rn a tio n a l call ind icator (na tional use only, § 3.1.6)
0 in te rnational call
1 national call

D A lternative  rou ting  ind icato r
0 no a lte rna tive  rou ting  m ade
1 alte rna tive  rou ting  m ade

3.3.2.5 User class indicator

The coding is shown in Table 4/Q .741.

TABLE 4/Q.741

Bits FED C B A
0 0 0 0 0 0

to
1 0 0 0 0 0
1 0 0 0 0 1

to
100110
100111

to
101111 
1 1 0 0 0 0  
1 1 0 0 0 1  
1 1 0 0 1 0  
110011 
1 1 0 1 0 0  
1 1 0 1 0 1  

to
1 1 1 0 1 1  
11 1 1 0 0  

to
1 1 1 1 1 1

spare

asynchronous user classes, as applicable; bits ABC 
coded as bits b l ,  b2, b3 o f  first user class 
character in R eco m m en d a tio n  X.71 [8]

spare

600 b it/s  (u se r class 3) 
2 400 b it/s  (u se r class 4) 
4 800 b it/s  (u se r class 5) 
9 600 b it/s  (u se r class 6) 

48000 b it/s  (u se r class 7)

spare

reserved for na tiona l use

S ynch ro n o u s user 
classes co rrespond ing  
to second  user class 
charter in
R eco m m en d a tio n  X.71 [8]

3.3.2.6 Spare bits

3.3.2.7 Field length indicator

A code expressing in pure binary representation the num ber o f address signals in the destination  address.

3.3.2.8 Destination address fie ld

This field is divided into an even num ber o f semi-octets. The decim al value o f  each destination  address 
digit is expressed in pure b inary representation o f an address signal. The digits are sent in descending o rder with 
most significant digit first. In case o f an odd num ber o f address signals a 4-bit 0000 filler code is included in the 
last sem i-octet o f the field.
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3.3.2.9 First indicator octet

This is an optional field that is included if indicated in bit A o f the message indicators. The coding is 
show n in Table 5/Q .741.

TABLE 5/Q.741

Bits B A C alling line identity  ind icator
0 0 calling line identity  no t included
0 1 calling line iden tity  w ithou t D C C /D N IC  included 

(n a tio n al use only)
1 0 D C C /D N IC  only included
1 1 calling line identity  w ith D C C /D N IC  included

D C C U G  call ind icator
0 0 ord inary  call
0 1 spare
1 0 C U G  call, ou tgo ing  access allow ed
1 1 C U G  call, ou tgo ing  access no t allowed
E BCUG call indicator
0 ord inary  call
1 BCUG call
F R eserved  for charging in fo rm ation -ind ica to r; coded 0

G R eserved  for an add itional rou ting  in fo rm ation  ind icator; 
coded 0

H Field ind ica to r o f  the second ind icato r octet
0 second ind ica to r oc te t no t included
1 second ind ica to r octe t included

3.3.2.10 Second indicator octet

This is an optional field that is included if indicated in bit H of the first indicator octet. The coding is 
show n in Table 6/Q .741.

TABLE 6/Q.741

Bit A R edirected  call ind icato r (na tional use only, see § 3.1.6)
0 ordinary  call
1 red irected  call

B RPO A selection  indicator (na tional use only, see § 3.1.6)
0 no RPO A code included
1 RPO A code included

c R everse charging request indicator
0 no reverse charging request
1 reverse charging request

D C alled line identification  request indicator
0 no called line identification  requested
1
p

called line identification  requested

E,
F

j
( Spare

G 1
H R eserved for field ind icato r for th ird  ind icator oc te t;

coded 0

3.3.2.11 Closed user group interlock code

This is an optional field that is included only when indicated in bits C D  in the first indicator octet. The 
form at o f the interlock code is in accordance with Figure 6/Q .741.
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Binary Code DNIC
D4

DNIC
D3

DNIC
D2

DNIC 
D 1

1st bit
16 4 4 4 4 transmitted

-----------------
CCITT-42240

FIGURE 6/Q.741 
Format of interlock code

Each o f the First four semi-octets contains a decimal digit, the value o f which is expressed in pure b inary  
representation, o f the D N IC  (or D CC plus one digit) o f the coord inating  A dm inistration  o f the closed user g roup
concerned (see R ecom m endation X.87 [1]). The 16-bit binary code is the code assigned to the closed user group
concerned.

3.3.2.12 Spare bits

Included only when the calling line identity is included.

3.3.2.13 Field length indicator

This is an optional field that is included only when the calling line identity is included. It is a code 
expressing in pure b inary representation  the num ber o f address signals in the calling line identity included.

3.3.2.14 Calling line identity

This is an optional field tha t is included only if indicated in hits AB of the first ind icator octet. This field
is divided into an even num ber o f semi-octets. It contains a num ber o f decim al digits o f the national or
in ternational data num ber o f the calling line or o f the D N IC  of the orig inating  network. The coding o f each digit, 
their order o f transm ission and  the use o f a filler code is as specified in § 3.3.2.8.

3.3.2.15 RPOA transit network identity

This is an optional field that is included only if indicated in bit B in the second ind icator octet. This field
is divided into four semi-octets, each o f which contains a decimal digit o f the applicable D N IC . The coding and
order of transm ission o f these digits is as specified in § 3.3.2.8.

3.3.3 Call accepted message

3.3.3.1 The form at o f the call accepted message is as shown in Figure 7/Q .741.

The fields, subfields and  codes are as follows:

3.3.3.2 Label 

See § 3.2.

3.3.3.3 Heading code HO 

See § 3.3.1.

3.3.3.4 Signal

The signal inform ation is coded as shown in Table 7/Q.741 (corresponding  call progress signal digits, as 
applicable, are indicated within brackets).
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HGFEDCBA HGFEDCBA DCBA 0 1 0 0

Second
indicator

octet

First
indicator

octet
Signal Heading

code Label

1st bit
' 8 4 4 (48) transmitted 

---------------------►

0 0 0 0 0 0 0 0

Closed user group Called Field /
interlock line length /

code identity indicator /
4  ------ ----- — 32___  n x 8 4  4

0 0 0 0

Transit
network

identities

Field
length

indicator / Redirection
address

Field
length

indicator

q x 1 6  4  p x 8  4

FIGURE 7/Q.741 
Call accepted message

TABLE 7/Q.741

Bits DCBA
0 0 0 0 reserved for call progress signal code 00
0 0 0  1 term inal called (01)
0 0 1 0 red irected  call (02)
0 0  11 connect w hen free (03)
0 1 0 0 . 1

to < spare
1 0 0  1 1
1 0 1 0 call accepted
1 0 1 1 tran sit th rough  connect
1 1 0 0 red irection  request
1 1 0  1 )

to
1 1 1 1

| spare
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3.3.3.5 First indicator octet

The coding is shown in Table 8/Q .741.

TABLE 8/Q.741

Bits B A C alled  line identity  indicator
0 0 called line identity  n o t included
0 1 called line identity  w ithou t D C C /D N IC  included  (n a tio n al use only)
1 0 D C C /D N IC  only included
1 1 called line identity  w ith D C C /D N IC  included

C C h arg e /n o  charge ind icator (na tional use only, see § 3.1.6)
0 norm al charging
1 no charging

D C alling line identity  req u est ind icator
0 calling line iden tification  n o t requested
1 calling line identification  requested

E O riginating  netw ork  iden tification  request ind ica to r
0 orig inating  netw ork  iden tification  no t requested
1 o rig inating  netw ork  iden tification  req u ested

F T ran sit netw ork  identity  ind icator
0 no tran sit netw ork identity  included
1 one or m ore  transit netw ork  identity(ies) included

G Spare

H Field ind icator o f  the  second ind icato r oc te t
0 second ind icator oc te t no t included
1 second ind icator octe t included

3.3 .3 .6  Second indicator octet

An optional field that is included if indicated in bit H o f the first ind icator octet. The coding is show n in 
Table 9/Q .741.

TABLE 9/Q.741

Bits B A R ed irection  address ind icator (na tional use only, see § 3.1.6)
0 0 red irection  address no t included
0 1 red irection  address w ithou t D C C /D N IC  included
1 0 spare
1 1 red irection  address w ith D C C /D N IC  included

D C C U G  call ind icato r (na tional use only, see § 3.1.6)iU
0 0 ordinary  call
0 1 spare
1 0 C U G  call, ou tgo ing  access allow ed
1 1 C U G  call, ou tgo ing  access no t allowed

E, F, G Spare

H R eserved for field ind icator o f a th ird  ind ica to r o c te t; code 0

N ote  th a t C U G  info rm ation  is only applicable to  C U G  calls th a t are red irected , see 
R ecom m endation  X.87 [1].

3 .3 .3 .7  Spare bits

Included only when the called line identity is included.

3.3 .3 .8  Field length indicator

An optional field that is included only when the called line identity  is included. It is a code expressing in 
pure binary representation the num ber o f address signals in the called line identity  included.
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3.3.3.9 C alled line iden tity

An optional field that is included only if indicated in bits AB in the first indicator octet. This field is 
divided into an even num ber o f semi-octets. It contains a num ber o f decim al digits o f the national or in ternational 
da ta  num ber o f the called line or o f the D N IC  o f the destination network. The coding o f each digit, their o rder o f 
transm ission and the use o f the filler code is as specified in § 3.3.2.8.

3.3.3.10 Closed user group interlock code

An optional field that is included only if indicated in bits C D  o f the second indicator octet. The form at 
and  code o f the interlock code is as specified in § 3.3.2.11.

3.3.3.11 Spare bits

An optional field that is included only when a redirection address is included.

3.3.3.12 Field length indicator

An optional field that is included only when a redirection address is included. It is a code expressing in 
pure b inary representation the num ber o f address signals in the redirection address included.

3.3.3.13 Redirection address

An optional field that is included only if indicated in bits AB of the second indicator octet. This field is 
d ivided into an even num ber o f semi-octets. It contains a num ber o f decimal digits. The coding o f each digit, their 
o rder o f transm ission and the use o f the filler code is as specified in § 3.3.2.8.

3.3.3.14 Spare bits

Included only when at least one transit network exchange is included.

3.3.3.15 Field length indicator

An optional field that is included, when at least one transit netw ork identity is included. It is a code
expressing in pure binary representation the num ber o f transit network identities, i.e. the num ber o f 16-bit
subfields in the transit network identity field.

3.3.3.16 Transit network identities

An optional field that is included only when indicated in bit F o f the first indicator octet. This field
contains one or m ore 16-bit subfields, each divided into 4 semi-octets. The coding o f each digit and their order o f
transm ission is as specified in § 3.3.2.8.

3.3.4 Call rejected message

3.3.4.1 The form at o f the call rejected message is as shown in Figure 8/Q .741.

DCBA 0101

Network 
identity 

of origin

Second
digit

First
digit

Indi
cators

Heading
code Label

1st bit
16 4 4 4 4 • (48) transmitted 

---------------------►
CCITT-35550

FIGURE 8/Q.741
Call rejected message

278 Fascicle VI.6 — Rec. Q.741



3.3.4.2 Label 

See § 3.2.

3.3.4.3 Heading code 

See § 3.3.1.

3.3.4.4 Indicators

The coding is shown in Table 10 /Q.741.

The fields, subfields and  codes are as follows:

TABLE 10/Q.741

Bit A R eserved for a field ind ica tor o f  a possible op tional field 
for ex tended  call progress inform ation

B Field  ind icator o f netw ork  identity  o f origin
0 netw ork identity  o f  o rigin no t included
1 netw ork identity  o f o rigin included

c Spare

D R eserved for a possible indication  that im m edia te  clearing 
should  no t take place; coded 0

3.3.4.5 First and second digit

Each o f the two' fields contains a decim al digit expressed in pure b inary  representation . The com bination  
o f the two decim al digits expresses the signal indicating the cause for call rejection. The values o f  the decim al 
digits are as shown in Table 11/Q .741. This coding should be consistent with the corresponding  coding o f 
D T E /D C E  interface call progress signals, see R ecom m endation X.21 [9].

Note 1 — An interexchange signal not corresponding to a specific D T E /D C E  interface call progress 
signal will, as required, be coded by over-decadic com bination  o f the two digits.

Note 2 — Some of the call progress signal code groups specified in R ecom m endation X.21 [9] co rrespond  
to  other message types than the call rejected message.

Note 3 — The reverse charge acceptance not subscribed signal has no t yet been assigned a code.

TABLE 11/Q.741

D igits 20 netw ork failure
21 n u m b er busy
41 access barred
42 changed n u m b er
43 n o t ob ta inab le
44 o u t o f o rder
45 contro lled  no t ready
46 unco n tro lled  not ready
47 D C E pow er o ff
48 invalid facility req u est^
49 netw ork fault in local loop
51 call in form ation  service
52 incom patib le  user class o f service
61 netw ork congestion
71 degraded service
72 RPO A o u t o f  o rder

:|) A pplicable to  the facility reg is tra tio n /can cella tio n  req u est 
rejected  m essage only, see § 3.4.4.4.
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3.3.4.6 N etw ork identity o f  origin

This is an optional field that is included only if indicated in bit A o f the indicator field. It con tains the 
netw ork identity o f the exchange rejecting the call and thus orig inating the message. This field is divided in to  four 
sem i-octets, each o f which contains a decim al digit o f the D N IC  of the origin o f the message. The coding and 
order o f transm ission o f these digits is as specified in § 3.3.2.8. Inclusion o f this field is m andatory  for 
in ternational traffic.

3.3.5 Clear message

3.3.5.1 The form at o f the clear message is as shown in Figure 9/Q .741.

DCBA 0 1 1 0

Signal Heading 
code HO Label

1st bit
4 4 (48) transmitted

-----------------b.
CCITT-35570

FIGURE 9/Q.741 
Clear message

The fields and codes are as follows:

3.3.5.2 Label 

See § 3.2.

3.3.5.3 Heading code HO 

See § 3.3.1.

3.3.5.4 Signal

The coding is shown in Table 12/Q.741.

TABLE 12/Q.741

Bits DCBA
0 0 0 0 spare
0 0 0 1 spare
0 0 1 0 circuit released (forw ard)
0 0 1 1 circuit released  acknow ledgem ent (forw ard)
0 1 0 0 1

to 5 spare
1 0 0  1 j
1 0  10 circuit released  (backw ard)
1 0 1 1 circuit released  acknow ledgem ent (backw ard)
1 1 0 0 )

to
1 1 1 1

|  spare

3.3.6 Circuit state message

3.3.6.1 The form at o f the circuit state message is as shown in Figure 10/Q.741. 
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DCBA 0111

Signal Heading 
code HO Label

1st bit
4 4 (48) transmitted 

--------------------- ►
CCITT-35570

FIGURE 10/Q.741 
Circuit state message

The fields and  codes are as follows:

3.3.6.2 Label 

See § 3.2.

3.3.6.3 Heading code HO 

See §3.3.1.

3.3.6.4 Signal

The coding is shown in Table 13/Q.741.

TABLE 13/Q.741

Bits DCBA
0 0 0 0 spare
0 0 0  l spare
0 0 1 0 blocking
0 0 1  1 blocking acknow ledgem ent
0 1 0 0 unblocking
0 101 unblocking acknow ledgem ent
0 1 1 0 spare
0 111 reset circuit
1 0 0 0 I

to
1 1 1 1

j spare

3.3.7 Calling line identity message

3.3.7.1 The form at o f  the calling line identity message is as shown in Figure 11/Q .741.

0 0 0 0 DCBA 0 0 1 0

Calling
line

identity

Field
length

indicator / Indi
cators

Heading 
code HO Label

1st bit
m x 8 4 4 4 4 (48) transmitted 

--------------------- ►
CCITT-35551

FIGURE 11/Q.741
Calling line identity message
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3.3.7.2 Label 

See § 3.2.

3.3.7.3 Heading code HO 

See § 3.3.1.

3.3.7.4 Indicators

The coding is shown in Table 14/Q.741.

The fields, subfields and  codes are as follows:

TA BLE 14/Q.741

Bits BA C alling line identity  ind icator
0 0 calling line identity  n o t in c lu d ed 11’
0 1 calling line iden tity  w ith o u t D C C /D N IC  included (na tional use only)
1 0 D C C /D N IC  only included
11 calling line identity  w ith D C C /D N IC  included

C, D Spare

a) As presently  defined , th is m essage always includes the  calling line identity .

3.3.7.5 Spare bits

Included only when the calling line identity is included.

3.3.7.6 Field length indicator

This is an o p tio n a l2) field that is included only when the calling line identity is included. It is a code 
expressing in pure binary representation the num ber o f address signals in the calling line identity.

3.3.7.7 Calling line identity

This is an o p tio n a l2) field tha t is included only if indicated in bits AB o f the indicator field. See also 
§ 3.3.2.14.

3.4 Formats and codes fo r  facility registration and cancellation messages

3.4.1 Heading

The different heading codes (HO) for the facility registration and  cancellation messages are show n in 
Table 15/Q.741.

TA BLE 15/Q.741

0000 spare
0001 facility reg is tra tio n /can ce lla tio n  req u est m essage
0010 facility reg is tra tio n /can ce lla tio n  accepted  m essages
0011 facility reg is tra tio n /can cella tio n  rejected m essages
0100

to
1111

!> spare

~) As presently defined, this message always includes the calling line identity. 
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3.4.2.1 The form at o f the facility reg istra tion /cancellation  request message is as shown in Figure 12/Q.741.

3.4.2 Facility registration /cancella tion  request m essage

0 0 0 0 FEDCBA DCBA 0001

Field
length

indicator

User
class

indicator
Signal Heading 

code HO Label

1st bit
4 6 4 4 (32) transmitted 

--------------------- ►

0 0 0 0 HGFEDCBA

Calling
line

identity

Field
length

indicator /
Local
index

First
indicator

octet

Destination
address

m x 8 4  4  8 8 m x 8

•F IG U R E  12/Q.741 
Facility registration/cancellation request message

The fields, subfields and  codes are as follows:

3.4.2.2 Label 

See § 3.2.

3.4.2.3 H eading code HO 

See § 3.4.1.

3.4.2.4 Signal

The coding is shown in Table 16/Q.741.

TABLE 16/Q.741

Bits DCBA
0 0 0 0 spare
0 0 0  1 reg istra tion  request
0 0 1 0 cancellation  request
0 0 1  1 1

to f spare
1 1 1 1 J

3.4.2.5 User class indicator 

See § 3.3.2.5.

3.4.2.6 Spare bits

3.4.2.7 Field length indicator 

See § 3.3.2.7.
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3.4.2.8 Destination address 

See § 3.3.2.8.

3.4.2.9 First indicator octet

The coding is shown in Table 17/Q.741.

TABLE 17/Q.741

Bits BA C alling line iden tity  indicator
0 0 calling line iden tity  no t included
0 1 calling line iden tity  w ithou t D C C /D N IC  included (na tional use only)
1 0 D C C /D N IC  only included
1 1 calling line iden tity  with D C C /D N IC  included

C BCUG ind ica tor
0 no BC U G  reg is tra tion /cancella tion
1 BCUG reg is tra tio n /can ce lla tio n

D Field  in d ica to r for local index
0 local index n o t included
1 local index included

E, F, G Spare

H R eserve for field ind icator for second ind icator o c te t; coded 0

3.4.2.10 Local index

This is an optional field that is included only if indicated in bit D in the first ind icator octet. In the case 
o f  registration request it is the local index assigned by the user requesting registration. In the case o f cancellation 
request it is the local index assigned by the rem ote user in the BCUG being cancelled.

3.4.2.11 Spare bits

Included only when the calling line identity  is included.

3.4.2.12 Field length indicator

This is an optional field that is included only when the calling line identity is included. The code is as 
specified in § 3.3.2.13.

3.4.2.13 Calling line identity

This is an optional field that is included only if indicated in bits AB in the first indicator octet. The 
structure and  codes are as specified in § 3.3.2.14.

3.4.3 Facility registration/cancellation request accepted message

3.4.3.1 The form at o f  the facility reg istra tion /cancellation  request message is as shown in Figure 13/Q.741.

HGFEDCBA 0 0 0 0 DCBA 0 0 1 0

Local
index

First
indicator

octet

Desti
nation

address

Field
length

indicator / Signal Heading 
code HO Label

1st bit
8 8 n x 8 4 4 4 4 (32) transmitted 

--------------- ----- ►
CCITT-42270

F IG U R E  13/Q.741 
Facility registration/cancellation request accepted message
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3.4.3.2 Label 

See § 3.2.

3.4.3.3 H eading code HO 

See § 3.4.1.

3.4.3.4 Signal

The coding is shown in Table 18/Q.741.

The fields, subfields and  codes are as follows:

TABLE 18/Q.741

Bits 0000 spare
0001 registration completion
0010 registration accepted
0011 cancellation completed
0100 |

to
1111

spare

3.4.3.5 Spare bits

3.4.3.6 Field length indicator 

See § 3.3.2.7.

3.4.3.7 Destination address 

See § 3.3.2.8.

3.4.3.8 First indicator octet

The coding is shown in Table 19/Q.741.

TABLE 19/Q.741

Bits A Spare
B BCUG indicator
0 no BCUG registration/cancellation
1 BCUG registration/cancellation

c Field indicator for local index
0 local index not included
1 local index included

D-G Spare
H Reserved for field indicator for second indicator octet; 

coded 0

3.4.3.9 Local index

This is an op tional field that is included only if indicated in bit C o f the first ind icato r octet. It con tains
the local index o f the user at the exchange from  which the message is originated.

3.4.4 Facility registration/cancellation request rejected message

3.4.4.1 The form at o f the facility reg istra tion /cancella tion  request rejected m essage is as show n in Figure
14/Q.741:
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0011

Destination
address

Field
length

indicator

Second
digit

First
digit

Heading 
code HO Label

1 st bit
n x 8 4 4 4 4 (32) transmitted 

---------------------►
CCITT-35550

FIGURE 14/Q.741 
Facility registration/cancellation request rejected message

The fields, subfields and  codes are as follows:

3.4.4.2 Label fie ld  

See § 3.2.

3.4.4.3 Heading code 

See § 3.4.1.

3.4.4.4 First and second digit

Each of the two fields contains a decim al digit expressed in pure b inary  representation. The com bination 
o f  the two decim al digits expresses the signal indicating  the cause for facility reg istra tion /cancellation  request 
rejection. The values o f the decim al digits are as specified in § 3.3.4.5 for the relevant signals.

3.4.4.5 Spare bits

3.4.4.6 Field length indicator 

See § 3.3.2.7.

3.4.4.7 Destination address 

See § 3.3.2.8.

3.5 D ata channel signalling conditions

The following conditions are those appearing  in the interexchange da ta  channels that in certain phases o f a 
call have to be transm itted a n d /o r  detected in an exchange.

The coding o f the presently specified data  channel conditions is determ ined by the codes o f the 
co rresponding  D T E /D C E  interface states consistent with R ecom m endation X.21 [9].

The data channel signalling conditions will be coded as follows (data b its /s ta tu s  bit):
a) trunk fre e  condition : 0 . . .  0 /0  (see N otes 1 and  3),
b) trunk seized  condition : 1 . . .  1/ 0,
c) call accepted  condition : 1 . . .  1/ 1,
d) call request condition: 0 . . .  0/ 0.

The above codes im ply that the code 0 o f the status bit on an interexchange da ta  channel results in the 
O F F  condition  at the D T E /D C E  interface consistent w ith R ecom m endation X.21 [9], and  that the code 1 results 
in the ON condition.

Note /  -  The code to  be used for the trunk free  condition  in netw orks that canno t support bit sequence 
independence is for further study.

N ote 2 -  The im plications for the da ta  channel conditions, and their codes, o f  potential ISD N  app lica
tions a n d /o r  o f  possible new D T E /D C E  interfaces are a subject for further study.
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Note 3 — As a national op tion , the data  bits in the even positions o f each envelope m ay be perm anently  
inverted both at the transm itting  and at the receiving ends o f the interexchange data channels. Such inversion 
im plies that the above specified codes (as well as in form ation transferred  during  the data  phase) will appear on 
the da ta  channel correspondingly inverted. This option  enables the trunk free  condition  in the case o f the 8-bit 
envelope to be the same as the idle pattern for telephone channels as generated by a digital exchange com plying 
with the standards related to the A-law.

4 Basic call control and signalling procedures

4.1 General

4.1.1 The call control procedures specified in this § 4 are based on the requirem ents o f the circuit-sw itched data 
transm ission service as presently defined in the Series X R ecom m endations. In particu lar, the requirem ents 
specified for exchange through-connection  and  data  channel conditions are dependent on the characteristics o f the 
present D T E /D C E  interfaces for the circuit-sw itched service. Also, the im plications o f ISD N  applications o f 
com m on channel signalling for circuit-sw itched data  transm ission services have not yet been fully determ ined.

4.1.2 The basic call control procedure is divided into two phases: call set-up and  call clear-dow n, which are 
separated from one ano ther by the data phase. A com bination  o f messages on the signalling link and exchanges o f 
conditions in the interexchange data channels are used to  establish and  term inate the different phases of the call.

4.1.3 The procedures specified in this § 4 in principle only relate to  basic calls, i.e. calls not involving any user 
facilities. The additional requirem ents to be met in the cases o f calls involving user facilities and  network utilities 
are specified in § 5 and R ecom m endation X.87 [1].

4.1.4 The interexchange data channel signalling conditions and  the connect-through procedures specified ensure 
that the conditions in the network are com patible with the conditions and  procedures for the present D T E /D G E  
interfaces.

4.1.5 Link-by-link transfer o f signalling inform ation assem bled in messages is used and  address in form ation  is 
signalled with all the elem ents o f an address contained in one message. The netw ork num bering is specified in 
Recom m endation X.121 [10]. The netw ork routing to apply is defined in R ecom m endation X .l 10 [11].

4.1.6 Requirem ents o f interw orking with decentralized signalling are specified in R ecom m endation X.80 [2],

4.2 Overall call set-up and clear-down procedures

The overall call set-up and clear-dow n procedures are outlined hereunder. The detailed signalling 
and switching procedures are covered in §§ 4.3 and 4.4 respectively. These procedures are illustrated in 
Tables 20/Q.741 and 21/Q .741.

4.2.1 Call set-up

4.2.1.1 When the originating  exchange has received the com plete selection in form ation  from  the calling user and  
has determ ined that the call is to be routed to  another exchange, it seizes a free in terexchange da ta  circuit and  
sends an address message on the signalling link. The address message in princip le contains all o f the inform ation  
that is required to route and  connect the call to the called user and may also include the calling line identity and  
other inform ation related to any user facilities and network utilities that are required.

4.2.1.2 A transit exchange, on receipt o f an address message will analyse the destination  address and  the o ther 
routing inform ation to determ ine the routing of the call. The transit exchange then seizes a free interexchange da ta  
circuit and  sends an address message to the next exchange and connects through the data path. In  the case o f 
congestion at the transit exchange it may select an alternative route, o r send a call rejected message to the 
preceding exchange indicating  congestion and clearing o f the call.
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4.2.1.3 U pon receipt o f an address message the destination  exchange will analyse the destination address to 
determ ine to which user the call should be connected. It will also check, the called user’s line condition  and 
perform  various checks to verify w hether or not the connection  is allowed. These checks will include correspon- 
dance o f  user class and  any checks associated with user facilities. In the case where the connection is allow ed, the 
destination  exchange will call the called user in accordance with the applicable D T E /D C E  interface protocol. The 
called user will norm ally respond with a call accepted (or corresponding) signal. If the call cannot be com pleted 
due to, for instance, the called user being busy, a call rejected message indicating this is sent to the preceding 
exchange and  clearing takes place.

4.2.1.4 At connection o f the call the destination  exchange norm ally sends a call accepted message to the preceding 
exchange. D epending on the circum stances the call accepted message may include inform ation related to specific 
network conditions and any user facilities or netw ork utilities involved (see § 5).

4.2.1.5 U pon receipt o f a call accepted message a transit exchange sends the corresponding call accepted message 
to  the preceding exchange. If it is an in ternational transit exchange the applicable transit network identity  (see 
§ 5.11) will be included in the call accepted message.

4.2.1.6 W hen the originating exchange receives a call accepted message indicating  tha t the call can be com pleted, 
it prepares to connect through the data path. The orig inating exchange then connects through and  starts charging, 
as applicable. In certain cases, e.g. when certain user facilities are involved, data path through-connection  is 
preceded by the sending o f a call progress signal or other in form ation  to the calling user.

4.2.1.7 In the cases when the call cannot be com pleted, the originating  exchange will send an app rop ria te  call 
progress signal, indicating  the cause o f call rejection, to the calling user and  clear the call.

4.2.2 Call clear-down

4.2.2.1 N orm ally the clearing action initiated by a user will propagate rapidly  along the connection and  initiate 
release at each exchange involved. W hen both users clear at approxim ately  the same tim e, clearing will propagate 
from  both ends.

4.2.2.2 W hen detecting a valid clearing signal from  the local user, the orig inating  or destination  exchange will 
release the connection and  send a clear message to the ad join ing exchange. The clearing signals originated by a 
user will pass through the local exchange and will appear on the interexchange data  circuits and  at the distant 
local exchange until such tim e as the clearing signals are acted upon  and  the connection  is released. The actions at 
the exchange releasing the connection , including the condition  sent on the interexchange data  circuits when 
released, are therefore specified to be consistent with the clearing procedures o f the D T E /D C E  interfaces.

4.2.2.3 C learing may also be initiated by a data  exchange during call set-up when the call canno t be connected 
due to a user or netw ork condition.

4.2.2.4 A fter release o f the connection the clearing procedure is com pleted for each interexchange data  circuit 
individually . A data  circuit is assum ed to  be free for a new call at an exchange when both the forw ard and 
backw ard clearing indications relating to that data circuit have been sent and  received.

4.3 Norm al switching procedures

4.3.1 General

4.3.1.1 The sw itching procedures specified hereunder define the actions to be perform ed at call set-up and 
clear-dow n and the sequencing o f these actions in relation to the handling o f signalling messages and data channel 
signalling conditions. The specified connect-through and release actions and  the coding o f the data  channel 
signalling conditions (see § 3.4) are based on the requirem ent for consistency with the present D T E /D C E  interface 
protocol for the circuit- switched service.

N ote — The im plications for the procedure specified hereunder o f possible new D T E /D C E  interfaces for 
the circuit-sw itched service are for further study.

4.3.1.2 The trunk free  condition  is sent on the free interexchange data channels. Also, at release o f an 
interexchange data circuit, the trunk free  condition  is im m ediately applied  to its transm it channel. Both d irections 
o f  transm ission m ust be through-connected at (approxim ately) the same time.
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TABLE 20/Q.741

Call set-up and clear-down procedure for successful basic call

Originating
exchange

Interexchange 
data circuit

Interexchange 
signalling link T ransit 

exchange

Interexchange 
signalling link

Interexchange 
data circuit Destination

exchange

Trunk free condition TF1 TF1 Trunk free condition TF1 TF Trunk free condition

Selection information received
1
1

1
1

1
1 1

Determine routing ' 1 1 1
Free circuit seized 1 1 1 1
Trunk seized sent TS 1 1 1
Address message sent

l
1
I

AM 1| 11i
1

1
Address message received

1 1
1

1 1 Routing determined 1 1
1 1 Free circuit seized 1 1
1 1 Data path connected TS 1
1
1

1
1 Address message sent AM 1

I
1
I

1 1
1
1

1
1 Address message received

1 1 1 1 Called user determined
1 1 1 State and validity checkeda)
11 11 11 1

| User called

1
1
1 CA Call accepted received

1 1 1 1 Data path connected
1
I

1
1 CAM 1

I I
Call accepted message senta)

1 1 Call accepted message received
1
1

1
1

11 1
l

CAM Call accepted message sent 11 11
Call accepted message received

1
1

1
1

1
1

1
1

Call accepted condition received 1 CA 1
Data path connected 1 1 1 1
Charging started 1 1 1 1

a) Alternatively, the call accepted message can be sent before called user response.
b) Optionally, remote user clear request condition may also be used as a release criterion.
Data circuit conditions Messages on signalling link
TF Trunk free condition AM Address message
TS Trunk seized condition CAM Call accepted message
CA Call accepted condition CRM Call rejected message
RD Ready for data condition CLM Clear message
CR Clear request condition
1 Contiguous transmission
1 of previous condition
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TABLE 20/Q.741 (cont’d)
Call set-up and clear-down procedure for successful basic call

Originating
exchange

Interexchange 
data circuit

Interexchange 
signalling link Transit

exchange

Interexchange 
signalling link

Interexchange 
data circuit Destination

exchange
4------- -------► -------► -------

Ready for data received RD RD RD RD Ready for dala received
by calling user 11 11 11 11

by called user

Data phase Data1 Data1 Data phase Data1 Data
i

Data phase

Clear request received CR
1
1 CR

1
1 Clear request received

from calling user 1 1 1 1 by called userb)
Data path released 1 1 1 1
Clear message sent 1 1 CLM 1 1
Trunk free sent TF 1 Clear message received 1 CR Clear request received
Clear confirmation 1 1 Data path released 1 1 from called user
sent to calling user 1 CR CLM Clear message sent on CLM r 1 Data path released

1 1 both sides CLM i 1 Clear message sent
1 TF Free trunk sent on TF TF Free trunk sent

Clear message received 1 1 both sides 1 1 Clear confirmation
(Outgoing) circuit free 11 1| (Incoming) circuit free 1

i
1
I

sent to called user
1
1

1
1 Clear message received

1
1

1
1 Clear message received

1 1 (Outgoing) circuit free 1 1 (Incoming) circuit free

a) Alternatively, the call accepted message can be sent before called user response.
b) Optionally, remote user clear request condition may also be used as a release criterion. 
Data circuit conditions Messages on signalling link
TF Trunk free condition 
TS Trunk seized condition 
CA Call accepted condition 
RD Ready for data condition 
CR Clear request condition 
I Contiguous transmission 
I of previous condition

AM Address message 
CAM Call accepted message 
CRM Call rejected message 
CLM Clear message
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TABLE 21/Q.741

Call set-up and clear-down procedure for basic call with number busy

Originating
exchange

Interexchange 
data circuit

Interexchange 
signalling link Transit

exchange

Interexchange 
signalling link

Interexchange 
data circuit Destination

exchange

Trunk free condition

Call set up as for 
successful call

Call rejected message received 
Call released 
Calling user cleared 
Clear message sent 
Trunk free sent 
(Outgoing) circuit free

TF
I

TS
I
I
I
I
I
I

TF

TF

AM

CRM
CLM

Trunk free condition

Call set up as for 
successful call AM

CRM

Call rejected message received 
Call released
Call rejected message sent 
Clear message sent 
Trunk free sent 
(Outgoing) circuit free

CLM

TF

TS

I
TF

I
I

TF Trunk free condition

Address message received 
Called user busy 
Call released
Call rejected message sent

Clear message sent 
(Incoming) circuit free

Note -  For legends see end of Table 20/Q.741
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4.3.1.3 The signalling inform ation conten t in the signalling messages is specified in § 4.4. The tim e-out 
supervisions to be perform ed in relation to interexchange signalling and  the procedures to be follow ed in 
abnorm al conditions are specified in § 4.5.

4.3.2 Call set-up

4.3'.2.1 Originating exchange

The call set-up actions are illustrated by m eans o f a Specification and D escription Language (SDL) 
d iagram  (see R ecom m endation Z.101 [12]) in Figure 15/Q.741.

After having seized an interexchange data circuit, the orig inating  exchange applies the trunk seized  
condition  to the forw ard data channel. The sending o f the address message and the application  o f the trunk seized  
condition  may be perform ed in parallel as independent actions. The orig inating  exchange then waits for the 
reception o f a call accepted message or call rejected message.

U pon receipt o f a call accepted message the originating exchange prepares to connect through the data 
path. In the case where user facilities apply, call progress signals may be sent to the calling user as applicable. The 
o rig inating exchange then m onitors the backw ard interexchange data channel for the presence o f the call accepted 
condition . W hen this condition  is detected, indicating that all succeeding exchanges have connected through, the 
orig inating  exchange connects through and initiates charging where applicable.

In the cases when a call rejected message is received, the app rop ria te  call progress signal is sent to the 
calling user and clearing takes place. Receipt o f a call rejected message may also occur after receipt o f a previous 
call accepted message. \

Note — The possible im plications for the originating exchange connect-through procedures o f the prov i
sion o f start-stop services, by m eans o f the R ecom m endation X.20 [13] interface, in a network using com m on 
channel signalling are for further study.

4.3.2.2 Transit exchange

The call set-up actions are illustrated by m eans o f an SDL diagram  [12] in Figure 16/Q.741.

H aving seized a free in terexchange.data circuit and sent an address message to the succeeding exchange, 
the transit exchange connects through the data  path.

If a call accepted message is received from  the succeeding exchange the transit exchange sends a 
corresponding  message to the preceding exchange. If a call rejected message is received, the corresponding 
message is sent and clearing takes place. Receipt o f a call rejected message may also occur subsequent to  the 
receipt o f a previous call accepted message.

4.3.2.3 Destination exchange

The call set-up actions are illustrated by m eans o f an SDL diagram  [12] in Figure 17/Q.741.

In the case where the call is to a user that is indicated as ready to receive a call, the destination exchange 
sends the incoming call (or corresponding) signal to the user. The destination  exchange usually connects through 
the data path when:

— the call accepted (or corresponding) signal has been received from  the user, and

— the transm ission to the called user o f any additional in form ation, e.g. related to user facilities, has 
been com pleted in accordance with the applicable D T E /D C E  interface protocol.

It is necessary to ensure that the trunk seized  condition  is present in the receive data channel o f  the 
in terexchange data circuit before through-connection for consistency with the called user D T E /D C E  interface 
pro tocol when this is in accordance with the present standards, e.g. [9], for the circuit-sw itched service, cf N ote to 
§ 4.3.3.2.

In the case where the call can be connected a call accepted message is sent to the preceding exchange. This 
message m ay be sent either before or after the call accepted (or corresponding) signal has been received from  the 
called user. W aiting for the receipt o f the call accepted or corresponding signal has the advantage that sending o f 
the call accepted message is based on a positive indication  that the call has been accepted by the called user. 
Sending the call accepted message earlier, e.g. in conjunction  with the sending o f the incoming call (or 
corresponding) signal to  the user, has the advantage that the call set-up tim e is reduced in the norm al condition.
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In the case where certain user facilities apply, see § 5 and  Recom m endation X.87 [1], through-connection  
norm ally takes place in conjunction  with the sending o f a second call accepted message.

In the case where the call cannot be connected and com pleted, a call rejected m essage is sent to the 
preceding exchange and  clearing takes place.

4.3.3 Call clear-down

4.3.3.1 Originating exchange

The clearing actions are illustrated by m eans o f SDL diagram s [12] in Figures 15/Q.741 and  18/Q.741.
Release o f the connection is initiated by one o f the follow ing criteria (see also the N ote to § 4.3.3.2):

a) detection o f a clear request condition from  the calling user,

b) op tionally , detection o f a clear request condition from the called user on the backw ard channel o f the 
interexchange data circuit,

c) receipt o f a call rejected message, or

d) receipt o f a backw ard clear message.

After release o f the connection a clear message is sent to the succeeding exchange and  the calling user is 
cleared in accordance with the applicable D T E /D C E  interface protocol.

4.3.3.2 Transit exchange

The clearing actions are illustrated by m eans o f SDL diagram s [12] in Figures 16/Q.741 and 18/Q.741.
Release o f the connection is initiated  by one o f the follow ing criteria:

a) failure to com plete call set-up,

b) receipt o f a call rejected message, or

c) receipt o f a forw ard or backw ard clear message.

A fter release o f the connection:

— a call rejected message is sent to the preceding exchange in the cases a) and b),

— a clear message is sent to the preceding exchange in the case c),

— a clear message is sent to the succeeding exchange in the cases b) or c).

Note — In the case where satellite data circuits are served by a terrestrial com m on channel signalling 
network, there is a probability  that a clear message initiated by user clearing may arrive at the other end o f the 
satellite circuit before all user data  transm itted im m ediately before clearing has passed that end. Therefore, the 
action initiated by receipt o f a clear message relating to a satellite circuit m ust be delayed by an app rop ria te  tim e 
interval unless o ther release criteria have been met. The necessary arrangem ents to cater for such a situation are 
for further study.

4.3.3.3 Destination exchange

The clearing actions are illustrated by m eans o f SDL diagram s [12] in Figures 17/Q.741 and  18/Q.741. 
Release o f the connection is initiated by one o f the follow ing criteria (see also the N ote to  § 4.3.3.2):

a) failure to  com plete call set-up,

b) detection o f clear request condition from  the called user,

c) op tionally , detection o f a clear request condition  from  the calling user on the forw ard channel o f the 
interexchange data circuit, or

d) receipt o f a forw ard clear message.

After release o f the connection:

— a call rejected message is sent to the preceding exchange in the case a),

— a clear message is sent to the preceding exchange in the cases b), c) or d),

— the called user is cleared in accordance with the applicable D T E /D C E  in terface protocol in the 
cases b), c) and  d).
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"  In accordance with the applicable D T E /D C E  in terface protocol. 
bl In in terexchange data channel.
N ote  -  C o n n ecto rs  © to © go to  F igure 18/Q.741 w hich also show s clearing in data  phase. T im e-ou ts T1 
and T2 as in § 4.5.3.1.

FIGURE 15/Q.741
Call set-up at originating exchange
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N ote  -  D etailed  clearing p rocedures are show n in F igure 18/Q.741.

FIGURE 16/Q.741
Call set-up at transit exchange
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W h e n  u s e r  fac il i ty  a f f e c t i n g  p r o c e d u r e  a p p l i e s ,  
p r o c e d u r e  is in a c c o r d a n c e  w i th  § 5 a n d  
R e c o m m e n d a t i o n  X. 8 7  [1]

Call  a c c e p t e d  m e s s a g e  m a y  b e  s e n t  
b e f o r e  o r  a f t e r  r e s p o n s e  f ro m  
c a l l e d  u s e r ,  s e e  § 4 . 3 . 2 . 3

C o n n e c t R e l e a s e R e l e a s e
t h r o u g h c o n n e c t i o n c o n n e c t i o n

^  D a t a  p h a s e  ^ (5 ©
C C IT T -3 8 2 6 1

;U In accordance w ith the  applicable D T E /D C E  interface protocol.
h) Call accepted sta te , or co rresponding , from  called user.

Note - Connectors © to ® go to Figure 18/Q.741, which also shows clearing in data phase. Time-out T3 as in 
§ 4.5.3.2.

FIGURE 17/Q.741
Call set-up at destination exchange
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Note -  Connectors © to © from Figure 15/Q.741 and © to ® from Figure 17/Q.741. Time-out T5 
and delayed maintenance alarm in case of ineffective release as in § 4.5.3.4.

FIGURE 18/Q.741 
Clearing of interexchange data circuits

4.4 D etailed signalling procedures under normal conditions

The signalling in form ation  content o f the different signalling message types is specified in § 3. The general 
function o f the d ifferent signalling inform ation com ponents is defined in § 2. In the follow ing, requirem ents are 
detailed for the signalling in form ation com ponents that are involved in norm al basic calls. The requirem ents for 
sending the messages and  for the principal actions at their reception are specified in § 4.2.

4.4.1 Address message

In the in ternational netw ork the destination  address will be the com plete in ternational data  num ber o f the 
called user in accordance with R ecom m endation X.121 [10], i.e. including the D C C /D N IC .

The D C C /D N IC  ind icator is provided to  cater for discrim ination in national netw orks between cases 
where the destination  address does or does not include the D C C /D N IC  com ponent. D epending on the national 
num bering and  routing plans, this ind icator may be necessary or useful for in te rp re ta tion  o f the destination  
address and  to determ ine the routing o f the call. It may, for exam ple, be used to  identify an outgoing 
in ternational call.
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The national/international call ind icator is provided to cater for d iscrim ination in national networks 
between national and in ternational calls. D epending on the im plem entation o f user facilities and netw ork 
functions that imply different handling o f national and in ternational calls, this indication may be a necessary or 
useful m eans for such differentiation. It may, for exam ple, be used to determ ine whether a called line identity sent 
from  the destination  exchange should include the D N IC .

The user class ind icator provides inform ation about the user class o f  the calling user. At a transit exchange 
the user class inform ation is used for selection o f an app rop ria te  type o f data circuit. At the destination exchange 
the user class inform ation is used to verify that the calling and the called users have com patible user classes o f 
service.

The alternative routing ind icator is set in the case where alternative routing is perform ed. It may be used to 
prevent the call being subjected to alternative routing m ore than once.

Provision is m ade for transfer in a national network o f the calling line identity as part o f  the basic 
procedures, e.g. for call m anagem ent purposes.

An address message may also contain additional signalling in form ation relating to user facilities and 
netw ork utilities the procedures o f which are covered in § 5 and R ecom m endation X.87 [1].

4.4.2 Call accepted message

The call accepted signal is used at the tim e o f connection o f the call to a called user having autom atic 
answer. In some cases when a user facility applies, o r when the called DTE operates with m anual answer, ano ther 
signal is used in the first call accepted message. In such cases the call accepted  signal is used in a second call 
accepted message when the call is com pleted by receipt o f a call accepted (or corresponding) signal from the called 
user. At receipt of the call accepted signal the originating exchange prepares norm al connect through.

In some situations o f interw orking with decentralized signalling the transit through-connect signal will be 
used as specified in Recom m endation X.80 [2]. It will norm ally be followed by a second call accepted message. At 
receipt o f the transit through-connect signal the originating exchange waits for a further call accepted message.

In some cases when the called user has a user facility, an alternative signal to the call accepted signal 
a n d /o r  additional signalling inform ation will be used as covered in § 5 and R ecom m endation X.87 [1]. D epending 
on the facility involved this may result in an alternative connect through procedure at the destination  exchange.

Provision is m ade for transfer in a national netw ork o f  the called line identity as part o f the basic 
procedures, e.g. for call m anagem ent purposes.

4.4.3 Call rejected message

This message contains a signal indicating the cause for call rejection. The signal to be used in a particu lar 
case and  the applicable translation  at the originating exchange to a D T E /D C E  call progress signal is as defined in 
§ 2.3.

Receipt o f a call rejected message will initiate clearing (see § 4.3.2). In in ternational operation  the network 
identity  o f the exchange originating the signal will be included in the message.

4.4.4 Clear message

A clear message containing a circuit released signal will be sent after release o f the connection in the case 
when a clear message or a call rejected message has not been received for the same call and circuit. In the case 
where a clear message or a call rejected message has been received for the sam e call and circuit, the clear message 
sent will contain  a circuit released acknowledgement signal. The signal sent will in both cases be coded as forw ard 
and  backw ard respectively depending on the direction o f the call at call set-up.

An interexchange data  circuit is considered to  be free for a new call when a clear message or a call 
rejected message has been sent, or received, subsequent to receipt, or sending, o f those types o f messages.

4.4.5 Other messages

O ther types o f messages are also provided for control o f user facilities and  netw ork utilities as covered 
in § 5 and R ecom m endation X.87 [1]. Also, some message types are used in abnorm al conditions as specified 
in § 4.5.
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4.4.6 Head-on collision

W hen both-w ay w orking is used on a g roup o f circuits, head-on collision can occur, i.e. the exchanges at 
each end may seize the same interexchange data circuit at approxim ately the sam e time. H ead-on collision is 
detected when after sending o f an address message, an address message is received as the first “backw ard” 
message.

In in ternational operation  it may be necessary to em ploy preventive m easures to reduce the probability  o f 
head-on collisions and to take actions to minim ize their effects. The necessary field o f application  and  the form  of 
such arrangem ents are for further study. However, the follow ing offers som e tentative possibilities.

Exam ples o f the rules for circuit selection to reduce the probability  o f  head-on collisions are given in 
R ecom m endations X.71 [8] and Q.724.

A m ethod for m inim izing the effects o f head-on collisions by m eans o f assigning priority  to one end for 
each circuit is given in R ecom m endation Q.724.

4.5 Call handling in abnormal conditions

4.5.1 Sending o f  a second backward message a t call set-up

As specified in § 4.3.1.3, the call accepted message can be sent before receipt o f a call accepted (or 
corresponding) signal from  the called user. If  subsequently a condition  occurs, e.g. call collision, that prevents the 
call from  being com pleted, a call rejected message indicating this condition is sent. In these cases sending o f the 
call rejected message will clear the call. At the originating exchange, receipt o f the call rejected m essage will result 
in sending the applicable call progress signal to the calling user.

In some in terw orking situations and with some user facilities, sending o f a second call accepted message 
m ay apply in the norm al condition.

4.5.2 Blocking and  unblocking sequences

Sending o f a blocking signal will have the effect o f p rohibiting  outgoing calls from  the d istan t end o f the 
relevant circuit, but will in itself not prohibit incom ing calls to the exchange. Sending o f the unblocking signal will 
have the effect o f cancelling the blocked condition  effected by the blocking signal. A cknow ledgem ent sequences are 
always required for both the blocking and  unblocking acknowledgement signals respectively. The acknow ledgem ent 
is not sent until the relevant action, i.e. b locking or unblocking o f the circuit, has been taken.

Rem oval (restoration) o f a circuit from (to) traffic from  both ends thus requires com pletion o f a blocking 
and  blocking acknow ledgem ent (unblocking and  unblocking acknow ledgem ent) signal sequence relating  to both  
directions.

Blocking o f a circuit may be m ade during a call. In such a case the b locking sequence will be com pleted 
bu t the progress o f the call will not be affected. However, after clearing o f the call by m eans o f the norm al 
clearing signal sequence, the blocked  condition will prevent the circuit from  being seized by a new call. A blocked  
condition  may in som e situations be cancelled by a reset circuit signal (see § 4.5.6).

Blocking and  unblocking sequences may be initiated by autom atic o r m anual actions.

4.5.3 Time-out supervision

At various stages in the call set-up and clear-dow n procedures it is necessary to  w ait fo r receipt o f a signal 
or condition  from  an adjoin ing exchange or user. The duration  o f such periods has to be contro lled  by 
app rop ria te  tim e-outs. See also Figures 15/Q.741 to 18/Q.741. The operation  o f som e o f the tim e-outs will be 
affected by certain user facilities, see § 5. The values specified for the tim e-outs in the follow ing are all provisional 
and  subject to change follow ing further study.

All tim e-outs related to call set-up are term inated  in the case that clearing takes place before expiry o f the 
tim e-out.

4.5.3.1 Originating exchange

The follow ing tim e-outs are necessary at call set-up:

a) T l =  10-20 s; the tim e between the sending o f the address message and  the receipt o f a call accepted 
message. On expiry o f the tim e-out T l the originating  exchange will send the no connection call 
progress signal to the calling user and  clear the call.
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b) T2 =  5-10 s; the tim e between the receipt o f the first call accepted message and detection o f the call 
accepted  condition. On expiry o f tim e-out T2 the originating exchange will send the no connection call 
progress signal to  the calling user and clear the call.

Note — The operation  o f tim e-out T2 is m odified when certain user facilities apply (see § 5).

4.5.3.2 Destination exchange

The following tim e-outs are necessary at call set-up:

a) T3: value as specified for the relevant D T E /D C E  interface; the tim e between the sending o f  the
incoming call (or corresponding) signal to the called user and the receipt o f the call accepted  (or
corresponding) signal from  the called user. On expiry o f tim e-out T3, as specified for the applicable 
D T E /D C E  interface protocol, the destination  exchange will send a call rejected message containing a 
network fa ilure  signal and thus clear the call.

b) T4 =  5-10 s; the tim e between the sending o f the call accepted message and receipt o f a calling line
identity message (when identification is requested). On expiry o f tim e-out T4, the destination exchange 
will send a call rejected message contain ing a network fa ilure  signal and thus clear the call.

4.5.3.3 Transit exchange

Because a transit exchange is through-connected w ithout w aiting for an external event, no tim e-out 
supervision is required at call set-up.

4.5.3.4 Circuit supervision

The following tim e-outs are required in all exchanges:

a) T5 =  5-10 s; the time between sending o f the clear message, con tain ing a circuit released  signal, o r a 
call rejected message and  the receipt o f a clear message or a call rejected message (relating to the sam e 
interexchange data circuit and clearing action). On expiry o f tim e-out T5, a new clear message 
contain ing a circuit released signal will be sent. Should clearing continue to be ineffective, a 
m aintenance alarm  will be activated after an app rop ria te  tim e interval, and the circuit is kept busy. 
No tim e-out will apply following sending o f the clear message containing a circuit released acknow
ledgement signal.

b) T6 =  5-10 s; the tim e between sending o f a blocking or unblocking signal and receipt o f a blocking 
acknowledgement or unblocking acknowledgement signal (respectively). On expiry o f tim e-out T6, the 
blocking o r unblocking  signal will be repeated. Should blocking or unblocking continue to  be 
ineffective, a m aintenance alarm  will be activated after an app rop ria te  tim e interval.

4.5.4 Call clear-down before completion o f  call set-up

In some circum stances o f call clear-dow n in abnorm al conditions, signalling inform ation relating to the 
call m ay subsequently be received. W ith the exception in § 4.5.6 such in form ation will in all cases be discarded.

In the case where user clearing is detected or a clear message is received during the call set-up, the call 
set-up process is term inated and norm al clear-dow n is perform ed. If  the orig inating  exchange has seized an 
interexchange data circuit, a clear message will not be sent unless an address message has already been sent.

In some cases it may be required to clear a call for m anagem ent purposes. This can be achieved by 
in itiating  at any exchange the clearing procedures. See also § 4.5.5.

4.5.5 Circuit resetting in abnormal situations

In the case where the state o f  an interexchange data  circuit becom es am biguous, due to for exam ple 
m em ory m utilation or processor disturbances at an exchange (X), the reset circuit may be used by that exchange 
to align the state o f the circuit at both ends. The reset circuit signal is always acknow ledged by a circuit released 
acknowledgement signal.
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a) respond with a circuit released acknowledgement signal in the case where the circuit is indicated as 
free;

b) release the circuit and  respond with a circuit released acknowledgement signal in the case where the 
circuit is busy;

c) respond with a blocking  signal follow ed by a circuit released acknowledgem ent signal in the case where 
the circuit is unconnected but indicated  as being blocked at exchange X by exchange Y;

d) release the circuit and  respond with a blocking  signal followed by a circuit released acknowledgement
signal in the case where the circuit is busy and  indicated as being blocked at exchange X by
exchange Y;

e) cancel a blocked  condition (for outgoing calls) indicated as in itiated  by the d istan t end and act as in 
a)-d) above, as applicable, in the case where such a blocked  condition  exists at exchange Y in addition  
to one o f the conditions a)-d).

Note — If the exchange (X) sending the reset circuit signal wants to preserve a blocked  condition  at the 
o ther end (Y), it (X) has to send a blocking signal subsequent to the reset circuit signal.

After sending a reset circuit signal, the exchange (X) will regard the circuit as unavailab le for traffic until a 
response is received (from  Y) at which tim e the exchange will:

i) return the circuit to the idle condition  when a circuit released acknowledgem ent signal is received;

ii) regard it as operational but blocked by the d istant end (Y) for outgoing calls when a blocking  signal is
received.

A ppropria te  m eans to cover situations in which no response to a reset circuit signal is received should be 
provided.

Note  — The possible provision of m eans for resetting a group o f circuits by a single action is for further
study.

4.5.6 Receipt o f  unreasonable signalling information

The M essage Transfer Part o f the signalling system will avoid m is-sequencing o f o r double delivery o f 
messages with a high reliability. However, undetected  errors at the signalling link level and  exchange m alfunctions 
m ay produce unreasonable signalling in form ation  in messages that are either am biguous or inappropria te .

In order to resolve som e possible am biguities in the state o f a circuit when unreasonable signals are 
received, the follow ing will apply:

a) If  a circuit released signal is received relating to  an idle circuit, it will be acknow ledged with a circuit 
released acknowledgement signal.

b) If a circuit released acknowledgement signal is received relating to  an idle interexchange data circuit, it 
will be discarded.

c) If  a circuit released acknowledgement signal is received relating to a busy interexchange data circuit for 
which a circuit released signal has no t been sent, the circuit will be released and  a circuit released 
signal will be sent.

d) If  a blocking signal is received for a blocked interexchange data  circuit, a blocking acknowledgem ent 
signal will be sent.

e) If  an unblocking signal is received for an unblocked in terexchange d a ta  circuit, an unblocking  
acknowledgement signal will be sent.

Any o ther unreasonable signalling in form ation  received will be d iscarded (see, how ever, § 4.4.6). If  the 
discarding o f the inform ation  prevents a call from  being com pleted; tha t call will eventually  be cleared by the 
expiry o f a tim e-out.

W hen receiving a reset circuit signal an exchange (Y) will:

§ Additional call control and signalling procedures

5.1 General

§ 5 refers to  the call control and  signalling procedures tha t apply, in add ition  to the basic procedures
specified in § 4, where user facilities and  netw ork utilities are involved.
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The principles and procedures for realization o f in ternational user facilities and network utilities are
defined in Recom m endation X.87 [1], which thus gives the basis for the com m on channel signalling procedures.
Therefore, the follow ing is lim ited to an outline o f the im plications for the com m on channel signalling procedures 
o f  such user facilities and netw ork utilities.

The additional signalling inform ation com ponents particu lar to user facilities and  network utilities are
indicated in § 2. The corresponding form ats and codes are specified in § 3.

5.2 Closed user group facilities

D epending on whether a closed user group is involved, the address message may include a closed user 
group call indication and an interlock code.

In certain cases o f redirection o f a closed user group call, that closed user group inform ation included in 
the address message will also be returned back, within a call accepted message, to the exchange controlling 
redirection.

5.3 Bilateral closed user group facilities

The signalling system is capable o f supporting  autom atic user contro lled  procedures for registration and 
cancellation of bilateral closed user groups. Three types o f messages:

— facility reg istra tion /cancellation  request message,

— facility reg istra tion /cancellation  request accepted message, and

— facility reg istra tion /cancellation  request rejected message,

which may include a num ber o f signalling indications relating to bilateral closed user groups, are provided for
those procedures.

At call set-up w ithin a bilateral closed user group, the address message will contain  a bilateral closed user 
group call indication.

Note — Subject to further study, it may be necessary to include further in form ation relating to this facility 
in the address message, see R ecom m endation X.87 [1].

5.4 Calling line identification

The signalling system provides for transfer o f the calling line identity:

a) in the address message, system atically or selectively, or

b) in a calling line identity  message, on request from  the destination  exchange as indicated in the call
accepted message.

5.5 Called line identification

The called line identity is transferred  in the call accepted m essage on request from  the originating
exchange as indicated in the address message.

The national/international ind icator included in the address message may be used by the destination 
exchange to determ ine w hether the called line identity should be the national or the com plete in ternational data 
num ber o f the called user.

5.6 Redirection o f  calls

The signalling system provides a num ber o f signals tha t cater for the redirection o f  calls facility.

In the case where the call is released back to a controlling  exchange at redirection, the call accepted
m essage will contain  the redirection request signal, a redirection address indication  and the redirection address. The 
original forw ard connection is cleared from the controlling exchange.

The address message sent for a call that during redirection is set up  tow ards the new num ber (i.e. the 
redirection address) will contain  a redirected call indication.

W hen a redirected call has been connected to the redirection address, the call accepted m essage sent 
tow ards the originating exchange will contain  the redirected call signal. The redirected call signal is equivalent to 
the call accepted signal but has also the additional function o f sending a call progress signal to the called user.
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5.7 Connect when fr e e  an d  waiting allow ed

The call accepted message sent from  the destination exchange, when a call to  a busy user having the 
connect when free  facility is put in a queue, will contain  the connect when fre e  signal. At the orig inating  exchange 
this signal will am ong other actions inhibit tim e-out T2.

W hen the waiting call is connected to the called user, a second call accepted message, now contain ing  the 
call accepted signal, will be sent.

5.8 Reverse charging and reverse charge acceptance

W hen a reverse charging request from  a calling user is allowed by the o rig inating  netw ork, the address
message will contain  a reverse charging request indication. In the case where reverse charging is rejected because 
the called user does not have the reverse charge acceptance facility, the call rejected message will con tain  the 
reverse charge acceptance not subscribed signal. O therw ise the call is accepted or rejected as an ord inary  call.

N ote  — The principles for accounting o f reverse charging calls have not yet been determ ined; thus the 
possible im plications o f special accounting arrangem ents for the switching or interexchange signalling procedures 
have no t yet been determ ined.

5.9 M anual answer

The call accepted message sent from  the destination  exchange at connection  o f a call to  a user who 
em ploys m anual answer, will contain the term inal called  signal. At receipt o f the term inal called signal at the 
originating exchange, through-connection will be prepared but tim e-out T2 will be lengthened to 2-4 minutes.

W hen the called user responds by a call accepted signal, a second call accepted message, now contain ing  
the call accepted  signal, will be sent.

5.10 RPOA selection

In the case where a calling user selects a particu lar RPOA, an address message sent in the orig inating  
network will contain  an RPOA selection indication  and the applicable RPOA transit network identity. If such a call 
is rejected because the selected RPOA transit netw ork cannot handle the call, the call rejected message sent will 
contain  the RPOA out-of-order signal.

5.11 Network identification utilities

The capability  for originating network identification  on request from  the destination  netw ork is m andatory  
for in ternational calls. W hen this utility is em ployed the call accepted message will con tain  an originating network 
identification request indication. The identity o f the originating netw ork is then sent in a calling line identity 
message.

The signalling system also provides for transfer o f the identity o f the orig inating  netw ork w ithin the 
address message.

D estination network identification and transit network identification by m eans o f transfer o f the network 
identities in the call accepted message are m andato ry  for in ternational calls.

6 Signalling performance and traffic characteristics in data applications

6.1 Signalling reliability

6.1.1 General

R ecom m endation Q.706 details the factors that influence the perform ance o f  the message transfer service 
provided by a signalling network that uses the M essage T ransfer Part o f Signalling System No. 7. It also provides 
inform ation that may be used to estim ate that perform ance in particular applications.

6.1.2 Unsuccessful calls due to signalling m alfunctions

Although the Message Transfer Part is designed to provide a high reliability  for transfer o f messages 
through a signalling network, certain irregularities in message transfer cannot be prevented  in certain  situations.
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Loss o f the message will in m ost cases result in an unsuccessful call. The p roportion  o f lost messages will 
prim arily  depend on the reliability o f equipm ent used to realize certain signalling functions. The requirem ents 
specified for such equipm ents in R ecom m endation Q.706 will ensure that the proportion  o f lost calls in typical 
app lications is 1 in 105 or better.

' In certain extrem e conditions, it is also possible tha t the message transfer function delivers faulty messages 
w ith reasonable in form ation or delivers messages out-of-sequence. The probability  o f such m alfunctions is, 
how ever, negligible from the circuit-sw itched data service po in t o f view, see R ecom m endation Q.706.

6.1.3 Availability o f  signalling

The availability o f signalling prim arily  depends on the reliability o f the equipm ent used to realize the 
signalling functions and the redundancy with which such equipm ent is provided.

No availability requirem ents for in ternational signalling for the circuit-sw itched data service have yet been
defined.

6.2 M essage transfer times

6.2.1 Functional reference points and signal transfer time components 

See Figure 19/Q.741.
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Tcu Cross-office transfer time
Thu Data User Part handling time
Tmr Message Transfer Part

receiving time The definitions of these
Tms Message Transfer Part times are given in Recommendation Q.706

sending time

FIGURE 19/Q.741 
Functional diagram of the signal transfer time

6.2.2 Definitions

6.2.2.1 cross-office transfer time, Tcu

Tcu is the period which starts when the last bit o f the signal unit leaves the incom ing signalling data link
and  ends when the last bit o f the signal unit enters the outgoing signalling data link for the first time. It also
includes the queueing delay in the absence o f disturbances but not the additional queueing delay caused by 
retransm ission.

6.2.2.2 D ata User Part handling tim e, Thu

J hu is the period which starts when the last bit o f the message has entered the D ata User Part and  ends
when the last bit o f the derived message has left the Data User Part.
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6.2.3 Queueing delay

An exam ple o f the queueing delays which may be expected in a particu lar case is show n in A ppendix I to 
this R ecom m endation, see also § 6.3.

6.3 Data signalling traffic models

The characteristics o f the signalling traffic generated for data call contro l will prim arily  depend on factors 
such as:

— the da ta  traffic volum e (call/s),

— the mix o f different call types ( in te rn a tio n a l/n a tio n al, successful/unsuccessful, etc.),

— the p roportion  o f calls involving user facilities and  network utilities and  the mix of such facilities and
utilities.

A ppendix I contains two data signalling traffic models that indicate the mix o f  message types and  lengths 
tha t result from  particu lar sets of assum ed conditions. The appendix  also gives an exam ple o f the loading capacity 
o f  a signalling link for data call control signalling.

A P PE N D IX  I 

(to R ecom m endation Q.741)

Examples of signalling traffic characteristics

1.1 Signalling traffic models

1.1.1 Tables 1-1 and  I-2/Q.741 show two exam ples o f mixes o f data  signalling m essage types and  lengths. The
models are sim plified and do not fully reflect the possible variation o f m essage lengths.

The follow ing applies for both models:

— a mix o f national and in ternational calls is assum ed with 8 and  12 digits in the data num bers 
respectively;

— the closed user group facility applies for 50% of the calls;

— the basic label specified in § 3.2.2.1 is used;

— the message length shown in the tables is the num ber o f octets in the signalling in form ation  field of
the corresponding signal unit; the overall length o f the signal unit on the line is approxim ately
7 octets longer.

1.1.2 Table 1-1 /Q.741 assumes that the calling line identity is always sent in the address message and tha t called 
line identification applies for 10% of the calls.

TABLE I-1/Q.741 

Example 1 of data signalling message mix

M essage type M essages/call M essage length  
(octe ts)

A ddress m essage
0.575 24
0.425 18

Call accepted  
m essage

0.1 14
0.9 8

C lear m essage 2 7

M essage per call = 4
A verage m essage length  = 11 octets
Total am o u n t o f in fo rm ation  per call = 576 bits
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1.1.3 T a b le  1-2 /Q .741  a s s u m e s  t h a t  th e  c a l l in g  l in e  i d e n t i ty  is s e n t  o n  r e q u e s t  f o r  10% o f  th e  calls.

TABLE I-2/Q.741 

Example 2 of data signalling message mix

Message type Messages/call Message length 
(octets)

Address message
0.575 18
0.425 14

Call accepted 
message 1 8
Calling line 
identity message 0.1 14

Clear message 2 7

Messages per call = 4.1
Average message length = 9.7
Total amount of information per call = 548 bits

0 0.1 0.2 0.3 0.4  0.5 0,6 0.7 0 ,8  Erlangs

Traffic loading by m essage signal units

i___________________i_______ :___________ i___________________i----------------1
0 50  100 150 call/s

Equivalent call rate
C C I T T - 3 8 2 8 0

-----------  Mean queueing delay

----------- Standard deviation of
queueing delay

Tm 2 .2 5 2  m s (144.1 bits and 6 4  kbit/s) 
Tf 0 .7 5  m s (48 bits and 6 4  kbit/s) 
ki 1 .123  
k2 1.421

FIGURE 1-1 /Q.741 
Example of queueing delay as a function of link load
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1.2 Queueing delay a n d  link loading

Figure I -1/Q.741 shows the mean value and standard  deviation o f message queueing delays for different 
signalling link loads.

The queueing delays shown in Figure 1-1/Q.741 assume:

— a message mix according to Table 1-1/Q .741,

— error-free operation  of a signalling link using the basic error correction m ethod.

The theoretical basis for calculation of the queueing delays and in form ation abou t the perform ance o f the 
signalling system under error conditions are included in R ecom m endation Q.706.

The equivalent call rate shown in the figure assumes an even d istribution  o f  the calls in both directions of 
transm ission.
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GLOSSARY OF TERMS SPECIFIC TO SIGNALLING SYSTEM  No. 7

active signalling link

F: canal semaphore (a I'etat) act i f  

S : enlace de sehalizacion activo

A signalling link which has successfully com pleted the initial alignm ent procedures and  carries (or is ready 
to carry) signalling traffic.

adjacent signalling points

F: points semaphores adjacents 

S : puntos de sehalizacion adyacentes

Two signalling points that are directly interconnected by (a) signalling link(s).

alignment error rate monitoring

F: surveillance du taux d'erreur pendant la procedure d'alignement 

S : monitor de tasa de errores en la alineacion

A procedure by which the erro r rate o f a signalling link is m easured during the initial alignm ent.

alternative routing (o f signalling)

F: acheminement (de signalisation) de secours 

S : encaminamiento alternativo (de sehalizacion)

The routing o f a given signalling traffic flow in case o f failures affecting the signalling links, o r routes, 
involved in the norm al routing o f that signalling traffic flow.

associated mode (o f signalling)

F: mode (de signalisation) associe 

S : modo (de sehalizacion) asociado

The m ode where messages for a signalling relation involving two adjacen t signalling points are conveyed 
over a directly interconnecting signalling link.

backward indicator bit

F: bit indicateur vers Varriere 

S :  bit indicador inverso (hacia atras)

A bit in a signal unit requesting, by its status change, retransm ission at the rem ote end when a signal un it 
is received out o f sequence.

backward sequence number

F: numero de sequence vers Varriere 

S :  numero secuencial inverso (hacia atras)

A field in a signal unit sent which contains the forw ard sequence num ber o f a correctly received signal 
unit being acknowledged.
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basic (error correction) method

F: methode (de correction d'erreur) de base 

S :  metodo basico (de correccion de errores)

A non-com pelled, positive/negative acknow ledgem ent, retransm ission erro r control system.

changeback

F: retour sur canal semaphore normal 

S : retorno a! enlace de servicio

The procedure o f transferring  signalling traffic from one or m ore alternative signalling links to a signalling 
link which has become available.

changeback code

F: code de retour sur canal semaphore normal 

S : cddigo de retorno al enlace de servicio

A  field in 'th e  signalling network m anagem ent messages used in the changeback procedure; it is used to 
discrim inate messages relating to different changeback procedures perform ed at the same tim e tow ards the same 
signalling link.

changeover

F: passage sur canal semaphore de secours 

S :  paso a enlace de reserva

The procedure of transferring  signalling traffic from one signalling link to one or m ore different signalling 
links, when the link in use fails or is required to be cleared o f traffic.

check bit

F: bit de controle 

S : bit de control

A  bit associated with a character or block for the purpose of checking the absence o f error within the 
character or block.

check loop

F: boucle pour controle de continuite 

S : bucle de pruebas de continuidad

A  device which is attached to interconnect the G o and Return paths o f a circuit at the incom ing end o f a 
circuit to perm it the outgoing end to m ake a continuity  check on a loop basis.

common channel signalling

F: signalisation par canal semaphore 

S : sehalizacion por canal comun

A  signalling m ethod in which a single channel conveys by the m eans o f labelled messages, signalling 
inform ation  relating to a m ultiplicity o f circuits or calls and other inform ation such as that used for network 
m anagem ent.

continuity check

F: controle de continuite

S :  prueba (verificacion) de continuidad

A  check m ade to a circuit o r circuits in a connection to verify that an acceptable path (for transm ission of 
data , speech, etc) exists.
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continuity check transponder

F: repondeur pour contrdle de continuite

S : transpondedor (transmisor-respondedor) para pruebas de continuidad

A device which is used to interconnect the G o and Return paths o f a circuit at the incom ing end which on 
detection o f a check tone transm its another check tone to perm it a continuity  checking o f a 2-wire circuit.

controlled rerouting

F: retour sous contrdle sur route normale 

S :  reencaminamiento controlado

A procedure o f transferring  in a contro lled  way, signalling traffic from  an alternative signalling route to 
the norm al signalling route, when this has becom e available.

cross-office check

F: contrdle de continuite a travers un commutateur 

S : prueba (verificacion) de continuidad a traves de la central

A check m ade across the exchange to verify that an acceptable speech path exists.

D ata User Part

F: Sous-system e Utilisateur Donnees 

S : parte de usuario de datos

The User Part specified for data services.

destination point code

F: code du point de destination  

S :  codigo del punto de destino

A part o f the label in a signalling message which uniquely identifies, in a signalling netw ork, the 
(signalling) destination  point o f the message.

dual seizure

F: prise simultanee

S :  doble toma (toma simultanea)

The condition  which occurs when in bothw ay operation  two exchanges attem pt to seize the sam e circuit at 
approxim ately  the sam e time.

emergency changeover

F: passage d ’urgence sur canal semaphore de secours 

S : paso de emergencia a enlace de reserva

A m odified changeover procedure to be used whenever the norm al one canno t be accom plished, i.e. in 
case o f som e failures in the signalling term inal equipm ent or in case o f inaccessibility between the two involved 
signalling points.

error burst

F: paquet d'erreurs 

S : rafaga de errores

A group o f bits in which two successive erroneous bits are always separated by less than a given 
num ber (x) o f correct bits. The num ber x should be specified when describing an error burst.

N ote — The last erroneous bit in a burst and  the first erroneous bit in the follow ing burst are accordingly 
separated  by x  correct bits or more.
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fill-in  signal unit

F: frame semaphore de remplissage 

S : unidad de sehalizacion de relleno

A signal unit contain ing only error control and delim itation inform ation , which is transm itted when there 
are no message signal units or link status signal units to be transm itted.

flag

F: fan ion  

S : hand era

The unique pattern on the signalling data link used to delim it a signal unit.

forced rerouting

F: passage sous contrainte sur route de secours 

S : reencaminamiento forzado

A procedure o f transferring  signalling traffic from one signalling route to another, when the signalling 
route in use fails or is required to be cleared o f traffic.

forward indicator bit

F: bit indicateur vers Favant 

S : bit indicador directo (hacia adelante)

A bit in a signal unit which indicates the start o f a retransm ission cycle.

forward sequence number

F: numero de sequence vers I'avant 

S : numero secuencial directo (hacia adelante)

A signal unit used to identify the transm itted  message signal units.

inactive signalling link

F: canal semaphore (a le ta t) inactif 

S : enlace de sehalizacion inactivo

A signalling link which has been deactivated and cannot therefore carry signalling traffic.

initial alignment

F: alignement initial 

S :  alineacion initial

A procedure by which a signalling link becomes able to  carry signalling traffic either for the first tim e or 
after a failure has occured.

initial signal unit alignment

F: alignement initial des frames semaphores 

S : alineacidn inicial de unidades de sehalizacion

Signal unit alignm ent applicable to activation and to restoration  o f the link.

integrated digital network

F: reseau numerique integre 

S :  red digital integrada

signals.
A network in which connections established by digital switching are used for the transm ission o f digital
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integrated services digital network

F: reseau numerique avec integration des services 

S : red digital de servicios integrados

An integrated digital network in which the same digital switches and  digital paths are used to establish 
connections for different services, for exam ple, telephony, data.

interruption control

F: contrdle d ’interruption 

S :  proteccion contra las interrupciones

A system which m onitors a pilot for in terrup tions on FDM  systems and  which transm its an indication  to 
the switching equipm ent.

label

F: etiquette 

S : etiqueta

Inform ation within a signalling message used to identify typically the particu lar circuit, call or m anage
m ent transaction to which the message is related.

length indicator

F: indicateur de longueur 

S : indicador de longitud

A six bit field which differentiates between message signal units, link status signal units and  fill-in signal 
units and  in the case that its b inary value is less than  63 indicates the length o f a signal unit.

link status signal unit

F: trame semaphore d ’etat du canal semaphore 

' S : unidad de sehalizacidn del estado del enlace

A signal unit which contains status in form ation about the signalling link in which it is transm itted.

load sharing (general)

F: part age de charge (en general)

S : comparticion de carga (en general)

A process by which signalling traffic is distributed  over two or m ore signalling or message routes, in view 
o f traffic equalization or security.

long-term bit error rate

F: taux d ’erreur a long terme sur les bits 

S : tasa de errores en los bits a largo plazo

Bit error rate m easured over a sufficiently long tim e period, e.g. one m onth.

medium-term bit error rate

F: taux d ’erreur a moyen terme sur les bits 

S :  tasa de errores en los bits a plazo medio

Bit error rate that can be encountered for relatively short tim e periods, e.g. som e m inutes, due to 
tem porary  m alfunctions of, for exam ple, transm ission equipm ent.

message signal unit

F: trame semaphore de message 

S : unidad de sehalizacidn de mensaje

A signal unit contain ing a service in form ation  octet and  a signalling in form ation  field which is 
retransm itted by the signalling link contro l if  it is received in error.
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M essage Transfer Part

F: Sous-systeme Transport de Messages 

S :  parte de transferencia de mensajes

The functional part o f a com m on channel signalling system which transfers signalling messages as required 
by all the users, and which perform s the necessary subsidiary functions, for exam ple error control and signalling 
security.

national indicator

F: indicateur national

S : indicador nacional

Inform ation within a signalling message which perm its typically a distinction to be m ade between national 
and in ternational messages.

nonassociated mode (o f signalling)

F: mode (de signalisation) non associe

S : modo (de sehalizacidn) no asociado

The mode where messages for a signalling relation involving two (nonadjacent) signalling points are 
conveyed, between those signalling points, over two or m ore signalling links in tandem  passing through one or 
m ore signalling transfer points.

No. 7 exchange

F: commutateur n° 7 

S : central N." 7

An exchange utilizing Signalling System No. 7.

No. 7 exchange — first

F: premier commutateur n() 7 

S : central N.° 7 — primera

The exchange closest to the calling party in each No. 7 section o f a connection where, unless it is the 
calling party ’s exchange, interw orking with o ther signalling systems takes place.

No. 7 exchange — last

F: dernier commutateur n° 7 

S :  central N.° 7 — ultima

The exchange closest to the called party  in each No. 7 connection where, unless it is the called party ’s
exchange, interw orking with other signalling systems takes place.

normal routing (o f signalling)

F: acheminement normal (de signalisation)

S : encaminamiento normal (de sehalizacidn)

The routing o f a given signalling traffic flow in norm al conditions (i.e. in the absence o f failures).

originating point code

F: code du point d ’origine 

S :  codigo del punto de origen

A part o f the label in a signalling message which uniquely identifies, in a signalling netw ork, the
(signalling) originating po in t o f the message.

pilot

F: onde pilote 

S :  piloto

Sinusoidal signal transm itted  over analogue FD M  links for regulation and supervision purposes.
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preventive cyclic retransmission (error control) method

F: methode (de correction d ’erreur) avec retransmission cyclique preventive 

S : metodo (de proteccion contra errores) por retransmision ciclica preventiva

A noncom pelled, positive acknow ledgem ent, cyclic retransm ission forw ard erro r correction system.

processor outage

F: processeur hors service 

S  : interrupcion del procesador

A situation in which a signalling link becomes unavailable, due to  factors at a functional level higher than  
level 2. This may be because of, for exam ple, a central processor failure. It m ay also be due to a m anually  
initiated blocking o f an individual signalling link.

quasi-associated mode (o f signalling)

F: mode (de signalisation) quasi associe 

S : modo (de sehalizacidn) cuasiasociado

A nonassociated m ode (of signalling) in which the (signalling) m essage route is determ ined basically, for 
each signalling message, by inform ation  contained in this message (nam ely in its routing label) and  is fixed in 
norm al operation.

random errors

F: erreurs aleatoires 

S : errores •aleatorios

Errors d istributed over the digital signal so that they can be considered statistically independent from  each
other.

retransmission buffer

F: tampon de retransmission 

S : memoria tampon de retransmision

Storage in the signalling link control for signal units transm itted  but not yet positively acknow ledged.

retrieval

F: recuperation 

S :  recuperacion

The process o f transferring  all those messages in the retransm ission buffer o f a signalling link (A), which 
have not yet been positively acknow ledged, to the transm ission buffers o f alternative signalling links.

routing label

F: etiquette d ’acheminement 

S :  etiqueta de encaminamiento

The part o f the message label that is used for message routing  in the signalling network. It includes the 
destination  point code, the originating  po in t code and  the signalling link selectipn field.

service indicator

F: indicateur de  service (utilisateur)

S : indicador de servicio

Inform ation w ithin a signalling message identifying the user to  which the message belongs.

service information (octet)

F: octet de service

S :  (octeto de) informacion de servicio 

Eight bits, contained in a message signal unit, com prising the service ind icato r and  the sub-service field.
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signal unit

F: tram e semaphore 

S : unidad de sehalizacidn

signal unit alignment

F: alignement des frames semaphores 

S : alineacion de unidades de sehalizacidn

Signal unit alignm ent exists when flags are received at intervals which correspond to integral num bers o f
octets and  which fall w ithin certain upper and lower limits.

signal unit error rate monitoring

F: surveillance du taux d ’erreur sur les frames semaphores 

S : m onitor de tasa de errores en las unidades de sehalizacidn

A procedure by which the error rate o f an active signalling link is m easured on the basis o f a count o f
correctly checking and erroneous signal units.

(signalling) destination point

F: point (semaphore) de destination  

S :  punto de destino (de la sehalizacidn)

A signalling point to which a message is destined.

signalling information (field)

F: information de signalisation (domaine d ’)

S :  (campo de) informacion de sehalizacidn

The bits o f a message signal un it which carry inform ation particu lar to a certain user transaction  and 
always contain  a label.

signalling link

F: canal semaphore 

S : enlace de sehalizacidn

A transm ission m eans which consists o f a signalling data link and its transfer control functions, used for 
reliable transfer o f a signalling message.

signalling link blocking

F: blocage d ’un canal semaphore 

S : bloqueo de un enlace de sehalizacidn

An event causing the unavailability  o f a signalling link, typically consisting in a “processor ou tage” 
cond ition  at one end o f that signalling link.

signalling link code

F: code de canal semaphore 

S  : codigo de enlace de sehalizacidn

A field o f the label in the signalling netw ork m anagem ent messages, which indicates the particu lar 
signalling link to which the message refers am ong those in terconnecting the tw o involved signalling points.

signalling link error monitoring

F: surveillance des erreurs sur un canal semaphore 

S : monitor de errores en el enlace de sehalizacidn

This com prises two functions: initial alignm ent error rate m onitoring and signal unit error rate m onitoring.

A group o f bits form ing a separately transferable entity used to convey inform ation on a signalling link.
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signalling link failure

F: defaillance d'un canal semaphore 

S  : a vena (o fa llo ) del enlace de sehalizacidn

An event causing the unavailability  o f a signalling link, typically consisting in a failure in signalling 
term inal equipm ent or in the signalling data link.

signalling link group

F: groupe de canaux semaphores 

S : grupo de enlaces de sehalizacidn

A set o f signalling links directly connecting two signalling po in ts and having the same physical 
characteristics (bit rate, p ropagation  delay, etc.).

signalling link management functions

F: fonctions de gestion des canaux semaphores 

S : funciones de gestion de enlaces de sehalizacidn

Functions tha t control and  take actions, when required, to preserve integrity o f locally connected signalling 
links, e.g. by reconfiguration o f the signalling link sets.

signalling link restoration

F: retablissement d'un canal semaphore 

S :  restablecimiento de enlaces de sehalizacidn

An event consisting in the com pletion o f the initial alignm ent procedure on a signalling link follow ing the 
rem oval o f the previous causes o f failure; if  no other causes o f unavailability  exist (i.e. a signalling link b locked 
condition) then the signalling link becom es available.

signalling link selection field

F: domaine de selection du canal semaphore 

S : campo de seleccion de enlace de sehalizacidn

A Field o f the routing  label which is typically used by the m essage routing  function  to perform  load 
sharing am ong different signalling lin k s / link sets.

signalling link set

F: faisceau de canaux semaphores 

S : conjunto de enlaces de sehalizacidn

A set o f signalling link(s) directly connecting two signalling points.

signalling link unblocking

F: deblocage d ’un canal semaphore 

S :  desbloqueo de un enlace de sehalizacidn

An event consisting in the rem oval o f the previous causes o f signalling link b locking; if no other causes o f 
unavailability  exist (i.e. a signalling link failed condition), then the signalling link becom es available.

signalling message

F: message de signalisation  

S : mensaje de sehalizacidn

An assembly o f signalling in form ation pertain ing to a call, m anagem ent transaction , etc. that is transferred  
as an entity.

(signalling) m essage discrimination

F: discrimination des messages (de signalisation)

S : discriminacion de mensajes (de sehalizacidn)

The process which decides, for each incom ing message, w hether the signalling po in t is destination  po in t or 
if  it should act as signalling transfer po in t for that message and  accordingly, whether the m essage should  be 
handled to (signalling) message distribution or to (signalling) message rou ting  functions.
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(signalling) m essage distribution

F: distribution des messages (de signalisation)

S  : distribucidn de mensajes (de sehalizacidn)

The process o f determ ining, upon receipt o f a signalling message at its destination point, to which User 
Part the signalling message is to be delivered.

signalling message handling functions

F: fonctions d'orientation des messages de signalisation  

S : funciones de tratamiento de mensajes de sehalizacidn

Functions that, at the actual transfer o f a message, direct the message to the p roper signalling link or User
Part.

(signalling) message route

F: route de message (de signalisation)

S : rut a de mensaje (de sehalizacidn)

The signalling link or consecutive links connected in tandem  tha t are used to convey a signalling message 
from  an originating poin t to its destination point.

(signalling) message routing

F: acheminement des messages (de signalisation)

S :  encaminamiento de mensajes (de sehalizacidn)

The process for selecting, for each signalling message to be sent, the signalling link to be used.

signalling network

F: reseau semaphore 

S : red de sehalizacidn

A network used for signalling by one or m ore users and consisting o f signalling points and  connecting 
signalling links.

signalling network functions

F: fonctions du reseau semaphore 

S : funciones de la red de sehalizacidn

The functions which are perform ed by the M essage Transfer Part at level 3 and are com m on to, and 
independen t of, the operation  o f individual signalling links. They include the signalling message handling 
functions and  the signalling network m anagem ent functions.

signalling network management functions

F: fonctions de gestion du reseau semaphore 

S : funciones de gestion de la red de sehalizacidn

Functions that, on the basis o f predeterm ined data  and inform ation about the status o f the signalling 
netw ork, contro l the current message routing and  configuration  o f signalling netw ork facilities.

(signalling) originating point

F: point (semaphore) d ’origine 

S : punto de origen (de la sehalizacidn)

A signalling point in which a message is generated.

signalling point

F: point semaphore 

S : punto de sehalizacidn

A node in a signalling network which either originates and  receives signalling messages, o r transfers 
signalling messages from  one signalling link to  another, o r both.
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signalling point code

F: code d'un point semaphore 

S : codigo de punto de sehalizacidn

A binary code uniquely identifying a signalling poin t in a signalling network. This code is used, according 
to its position in the label, either as destination  point code or as originating po in t code.

signalling relation

F: relation semaphore 

S :  relacion de sehalizacidn

A relation between two signalling points involving the possibility o f  in form ation  interchange between 
corresponding User Part functions.

signalling route

F: route semaphore 

S : ruta de sehalizacidn

A predeterm ined path described by a succession o f signalling points that may be traversed by signalling 
messages directed by a signalling point tow ards a specific destination point.

signalling route management functions

F : fonctions de gestion des routes semaphores 

S : funciones de gestion de rutas de sehalizacidn

Functions tha t transfer inform ation about changes in the availability o f signalling routes in the signalling 
network.

signalling route-set-test procedure

F: procedure de test de faisceau de routes semaphores 

S : procedimiento de prueba de conjunto de rutas de sehalizacidn

A procedure, included in the signalling route m anagem ent which is used to test the availability  o f a given 
signalling route, previously declared unavailable.

(signalling) traffic flow control

F : contrdle de f lu x  de trafic (semaphore)

S : control del flu jo  del trafico (de sehalizacidn)

Actions and procedures intended to limit signalling traffic at its source in the case when the signalling 
network is not capable o f transferring  all signalling traffic offered by the User Parts, because o f network failures 
o r overload situations.

signalling traffic management functions

F: fonctions de gestion du trafic semaphore 

S : funciones de gestion del trafico de sehalizacidn

Functions that control and, when required, m odify routing inform ation used by the M essage routing  
function and control the transfer o f signalling traffic in a m anner that avoids irregularities in m essage flow.

signalling transfer point

F : point de transfert semaphore 

S : punto de transferencia de sehalizacidn

A signalling po in t with the function o f transferring  signalling messages from  one signalling link to  ano ther 
and  considered exclusively from  the viewpoint o f the transfer.
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status field

F: dom aine d'etat 

S :  campo de estado

Telephone User Part

F : Sous-systeme Utilisateur Telephonie 

S :  parte de usuario de telefonia

The User Part specified for telephone services.

transfer-allowed (procedure)

F: transfert autorise (procedure de)

S :  (procedimiento de) autorizacion de transferencia

A procedure, included in the signalling route m anagem ent, which is used to inform  a signalling po in t that 
a signalling route has becom e available.

transfer-prohibited (procedure)

F: transfert interdit (procedure de)

S :  (procedimiento de) prohibicion de transferencia

A procedure, included in the signalling route m anagem ent, which is used to inform  a signalling point o f
the unavailability  o f a signalling route.

transmission buffer

F: tampon d'emission  

S :  memoria tampon de transmision

Storage in the signalling link control for signal units not yet transm itted.

U ser Part

F: Sous-system e Utilisateur 

S :  parte de usuario

A functional part o f the com m on channel signalling system which transfers signalling messages via the
M essage T ransfer Part. D ifferent types o f User Parts exist (e.g. for telephone and data services), each o f which is
specified to  a particu lar use o f the signalling system.

user (o f the signalling system )

F: utilisateur du system e de signalisation  

S : usuario (del sistema de sehalizacidn)

A functional entity, typically, a telecom m unication  service, which uses a signalling network to transfer 
in form ation .

T h e  b i ts  o f  a  l in k  s t a tu s  s ig n a l  u n i t  w h ic h  i n d ic a te  o n e  o f  th e  m a j o r  s ig n a l l in g  l in k  s ta tes.
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ABBREVIATIONS SPECIFIC TO SIGNALLING SYSTEM No. 7

English French Spanish M eaning

ACM ACO M DC Address com plete message 
Table 3/Q .723, Figure 3/Q .724

AD I ADI SDI A ddress incom plete signal 
T able 3/Q .723, Figure 3/Q .724

A ER M STEA MA A lignm ent erro r rate m onitor 
Figures 7-9/Q .703 and 11-17/Q.703

A N C RAT RCT Answer signal, charge 
Table 3 /Q .723, Figure 3/Q .724

A N N RST RST A nswer signal, no charge 
Table 3/Q .723

BIB BIR BII Backw ard ind icator bit
Figures 3/Q .703, 13/Q.703 and 15/Q.703

BLA BLA ARB B locking-acknow ledgem ent signal 
Table 3/Q .723

BLO BLO BLO Blocking signal 
Table 3/Q .723 ..

BSM DE M PE Backw ard set-up message 
Table 3/Q .723

BSN NSR NSI Backw ard sequence num ber
Figures 3/Q .703, 14/Q.703 and 16/Q.703

BSNR NSR-R N SIR Backw ard sequence num ber received 
Figures 7/Q .703, 13/Q.703, 14/Q.703, 16/Q.703

BSNT NSR-E N SIT Backw ard sequence num ber o f next SU to be transm itted  
Figures 7-9/Q .703 and 13-16/Q.703, Figures 27 and 30/Q.704.

CBA RCA ARS C hangeback acknow ledgem ent signal 
T able 3/Q .704

CB D RCO . ORS C hangeback declaration  signal 
Table 3/Q .704

CBK RAC COL C lear-back signal
T able 3/Q .723, Figure 3/Q .724

C C F CCN FCO C ontinu ity -failu re  signal 
Table 3/Q .723

CCI CCE PCL C ontinuity  check incom ing
R ecom m endation  Q.724, § 10.3, Figures 3/Q .724, 5/Q .724, 6/Q .724

CCM SC MSC C ircuit supervision message 
Table 3/Q .723

C C O CCS PCS C ontinuity-check outgoing
R ecom m endation  Q.723, § 10.3 Figures 3/Q .724, 4/Q .724

C C R C C D PPC C ontinuity-check-request signal
Table 3/Q .723 Figures 2/Q .724, 3 /Q .724, 6/Q .724 and 7/Q .724

CCS CS s e e C om m on channel signalling 
R ecom m endation  Q.701, §1.1

C FL ECH SLI C all-failure signal
T able 3/Q .723, Figure 3/Q .724

C G C EFC C H C C ircuit-group-congestion  
T able 3/Q .723, Figure 3/Q .724

C H G TAX MTA C harging message 
Table 3/Q .723

C H M PR MPA C hangeover and  changeback messages 
Table 1/Q .704
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C IC

C IR

CK

C L F

CLI

C LU

C N P

C N S

COA

COO

C O T

CPC

C RI

C R O

CSM

CSS

D A ED R

D A ED T

D CE

DLC

DLM

DPC

D U P

EAM

ECA

ECM

ECO

English French Spanish Meaning

C IC  C IC  C ircuit identification code
R ecom m endation Q.704, § 13.10.3, R ecom m endation  Q.723, § 2.2.1

ID D  PIL C alling-line-identity-request signal
Table 3/Q .723

C R T  BCE Check bits
Figure 3/Q .703

FIN  FIN  C lear-forw ard signal
Table 3/Q .723, Figure 2/Q .724, 3/Q .724, 6/Q .724, 7/Q .724

IDL M IL C alling-line-identity  message
Table 3/Q .723

ID N  M IN  C alling-line-identity-unavailable signal
Table 3/Q .723

CLI C IM  C onnection-not-possib le  signal
Table 1/Q.704

CLN C IN  C onnection-not-successful signal
Table 1/Q .704

PCA APR C hangeover acknow ledgem ent signal
Table 1/Q .704

PCO O PR  C hangeover o rder signal
Table 1/Q .704

C C P C O N  C ontinuity  signal
Table 3/Q .723, Figure 3/Q .724

STA CTL Call processing control
R ecom m endation Q.724, § 10.2 Figures 1-7/Q.724

C R E  RPL C ontinuity  recheck incom ing
R ecom m endation  Q.724, § 10.1, Figures 1/Q.724, 2/Q .724, 3/Q .724, 6/Q .724, 
7/Q .724

CRS RPS C ontinuity-recheck outgoing
R ecom m endation Q.724, § 10.1, Figures I-3/Q .724, 6/Q .724

SA MSL Call supervision message
Table 3/Q .723

CLR ACC C onnection-successful signal
T able 1/Q .704

D A D -R  D A D R  D elim itation, a lignm ent, erro r detection (reception)
Figures 7/Q .703. 9/Q .703. 11/Q .703. 14/Q.703. 16/Q.703, 17/Q.703, 18/Q.703

D A D -E D A D T  D elim itation, a lignm ent, erro r detection (transm itting)
Figures 12/Q.703, 13/Q.703, I5/Q .703

ETC D  ETC D  Data circuit term inating  equipm ent
Figure 1/Q .702

CLO C E D  S ignalling-data-link-connection-order signal
Table 1/Q .704

CL M E D  S ignalling-data-link-connection-order message
Table 1/Q .704

C PD  C PD  D estination poin t code
R ecom m endation Q.704, §§ 2.2.3, 13.2, Figure 3 /Q .704, 14/Q .704, 26/Q .704 
R ecom m endation  Q.706, § 3, R ecom m endation  Q.723, § 2.2.1

SSU D  PU D  D ata user part
R ecom m endation  Q.701, § 2.1, Figure 2/Q.701

EXR M AR Extended-answ er-m essage indication
T able 3/Q .723

PUA A ER  Em ergency changeover acknow ledgem ent signal
Table 1/Q .704

PU M E P Em ergency changeover message
Table 1/Q .704

PUO PER Emergency changeover o rder signal
Table 1/Q .704
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EUM

F

EAM

FCM

FDM

FIB

FISU

FOT

FSM

FSN

H M D C

H M D T

H M R T

HO

HI

I AC

IAI

I AM

ISP

FI

L2

F3

F4

LI

English

324

French Spanish Meaning

EXT

F

AD

CF

M R F

BIA

TSR

IOP

EA

NSA

ODC

O D T

OAC

HO

HI

CAI 

MIS 

MIA 

PS I 

N 1 

N2

N3

N4

INL

IAL

BAN

MDA

M C F

M D F

BID

USR

IN T

M EL

NSD

HDCM

HDTM

H E N M

EO

El

CAI

MI A

MI D

PS I

N1

N2

N3

N4

IL

Extended-unsuccessful-backw ard set-up inform ation  message indication 
T able 3/Q .723

Flag
Figure 3/Q .703

Forw ard-address message 
Table 3/Q .723

Signalling traffic flow control messages 
T able 1/Q .704

Frequency division multiplex
R ecom m endation  Q.723, § 2.2.3, R ecom m endation  Q.724, § 9

Forw ard ind ica to r bit
Figures 3 /Q .703, 13/Q.703, 15/Q.703

Fill-in signal unit
Figures 7/Q .703, 8/Q .703, 13-16/Q .703, Figures A -2/Q .704, A-3/Q .704, 
A -8/Q .704

Forw ard-transfer signal 
Table 3/Q .723

Forw ard set-up message 
Table 3/Q .723

Forw ard sequence num ber 
Figures 3/Q .703, 13/Q.703

Message discrim ination
R ecom m endation  Q.704, § 14.3, Figures 23-26/Q .704 

Message d istribution
R ecom m endation  Q.704, § 14.3, Figures 23-25/Q.704, 28/Q .704, 30/Q .704, 
31/Q .704, 42/Q .704, 44-46/Q.704, 2/Q .707

M essage routing
R ecom m endation  Q.704, § 14.3, Figures 23/Q .704, 24/Q .704, 26/Q .704, 
27/Q .704, 30/Q .704, 31/Q .704, 32/Q .704, 33/Q .704, 42/Q .704, 44/Q .704, 
45/Q .704, 46/Q .704, A-6/Q .704, 2/Q .707

H eading code
R ecom m endation Q.704, § 13.3, Figure 16/Q.704, R ecom m endation Q.707, 
§ 5.3, Figure 1/Q .707, R ecom m endation Q.723, §§ 3.1 and  3.2

H eading code
R ecom m endation  Q.704, § 13.4.3, Figure 16/Q.704, R ecom m endation Q.723, 
§ 3.1

Initial alignm ent control
Figures 7-9/Q .703, 11 /Q .703, 13-17/Q .703, A -8/Q .704

Initial address m essage with additional inform ation  
Table 3/Q .723

Initial address message
T able 3 /Q .723, Figures 3/Q .724, 6 /Q .724, Table 2/Q .725

In terna tiona l signalling point 
R ecom m endation  Q.705, § 3, Figure 1/Q .705

Level 1
Figures 12/Q.703, 35/Q .704, 38-40/Q .704, A -2/Q .704, A -3/Q .704, A -5/Q .704 

Level 2
Figures 8/Q .703, 9/Q .703, 12/Q.703, 13/Q.703, 15/Q.703, 23/Q .704,
24/Q .704, 26/Q .704, 27/Q .704, 30/Q .704, 35/Q .704, 37/Q .704, A -2/Q .704,
A-5/Q .704, A -8/Q .704

Level 3
Figures 8/Q .703, 9/Q .704, 13/Q.703, 15/Q.703, 23/Q .704, 24/Q .704,
26/Q .704, 30/Q .704, 31/Q .704, 34/Q .704, 35/Q .704, 37/Q .704, 38/Q .704,
39/Q .704, A -3/Q .704, A-5/Q.704, A-8/Q .704

Level 4
Figures 23/Q .704, 25-27/Q.704, 34/Q .704 

Length ind icato r
R ecom m endation  Q.703, § 2.2, Figure 3/Q .703
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LLSC

LOS

LSAC

LSC

LSDA

LSDS

LSLA

LSLD

LSLR

LSSU

LSTA

M G M T

MSU

M TP

NACK

N N C

NSP

OPC

PCM

PCR

POC

RAN

RC

RLG

English Lrench Spanish Meaning

G C SF

LHS

GCSA

SET

GC A L

G C L R

G C A C

G C D A

G C R E

TSE

G C A T

GES

TSM

SSTM

ACN

ERN

PSN

CPO

M IC

R CP

SIP

N R P

REC

L1G

C C E

LFS

CAE

C E E

AED

SED

AES

DES

RES

UEE

ATS

SGE

USM

PTM

RN

C R N

PSN

CPO

M IC

RCP

CBP

RRE

CR

LGU

Li nk set control
Ligures 29/Q .704, 35-37/Q .704, A -2/Q .704, A -5/Q .704

Line-out-of-service signal 
Table 3/Q .723, Ligure 3/Q .724

Signalling link activity control
R ecom m endation Q.704, § 14.6, Figures 28-30/Q .704, 35-41/Q .704,
A -2/Q .704, A-3/Q .704, A-4/Q .704, A-5/Q .704, A -7/Q .704

Link state control
Figures 7-10/Q .703, 13-18/Q .703, R ecom m endation Q.704, § 14.6, Figures 
41/Q .704, A-2/Q .704, A-5/Q .704, A -8/Q .704

Signalling data  link allocation
R ecom m endation Q.704, § 14.6, Figures 35/Q .704, 37-40/Q .704, 42/Q .704, 
A -2/Q .704, A-4/Q .704, A -5/Q .704

Stand-by data  link selection
Figures A-2/Q .704, A -4/Q .704, A -5/Q .704

Signalling link activation
R ecom m endation Q.704, § 14.6, Figures 35/Q .704, 37/Q .704, 38/Q .704,
41/Q .704, 42/Q .704, A -2/Q .704, A -5/Q .704

Signalling link deactivation
R ecom m endation  Q.704, § 14.6, Figures 35/Q .704, 37/Q .704, 40/Q .704,
41/Q .704, 42/Q .704, A -2/Q .704, A -5/Q .704

Signalling link restoration
R ecom m endation Q.704, § 14.6. Figures 35/Q .704, 37/Q .704, 39/Q .704,
41/Q .704, 42/Q .704, A-2/Q .704, A -3/Q .704, A-5/Q .704

Link status signal units 
Figures 13-16/Q.703

Signalling term inal allocation
R ecom m endation Q.704. § 14.6, Figures 35/Q .704. 38/Q .704. 39/Q .704,
40/Q .704, 41/Q .704, A-2/Q .704

M anagem ent system
Figures 8/Q .703, 27/Q .704, 28/Q .704. 35-37/Q .704, A -2/Q .704, A -7/Q .704, 
2/Q .707

Message signal unit
R ecom m endation Q.701, § 2 .3 , Figures 7/Q .703, 8/Q .703, 14/Q.703,
15/Q .703, 16/Q.703. A-8/Q .704

Message transfer part
R ecom m endation Q.701, § 2.1, R ecom m endation  Q.721, § 1

Negative acknow ledgem ent 
Figures 7/Q .703, 13/Q.703, 14/Q.703

N ational-netw ork-congestion  signal 
Table 3/Q .723, Figure 3/Q .724

N ational signalling point 
R ecom m endation Q.705, § 3, Figure 1/Q .705

O riginating poin t code
R ecom m endation  Q.704, §§ 2.2.3 and  13.2, Figures 3 /Q .704  and  14/Q .704, 
R ecom m endation  Q.706, § 3, R ecom m endation  Q.723, § 2.2.1

Pulse code m odulation  
R ecom m endation Q.702, § 5.3

Preventive cyclic retransm ission 
Tables 1/Q .706, 2/Q .706

Processor outage control
Figures 8/Q .703, 10/Q.703, A -8/Q .704

Reansw er signal
T able 3/Q .723, Figure 3/Q .724

Reception control
Figures 8/Q .703, 9 /Q .703. I I /Q .7 0 3 , 13-16/Q.703, A -8/Q .704 

Release-guard signal
Table 3/Q .723, Figures 2/Q .724, 3/Q .724, 6/Q .724, 7/Q .724
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English French Spanish Meaning

RSC

RSM

RSRT

RST

RTAC

RTB

RTPC

SAM

SAO

SBM

SDL

SEC

SF

SI

SIE

SIF

SIN

SIO

SIO 11

SIOS

SIPO

SLC

SLM

RZC

TR

G R T F

TRS

G R TA

T R T

G R TI

MSA

MSS

SE

LDS

EEC

ETC

INS

ETAU

IN F

ETAN

SER

ETAP

ETHS

ETIP

COC

GCS

RCI

MPR

CPC

PRS

CTA

M RT

CTP

MSD

SDU

MEC

LED

CEC

CE

IS

IAE

CIS

IAN

OIS 

I FA

IFS

IBP

COE

GES

Reseat-circuit signal 
Table 3/Q .723

Signalling-route-set-test message 
Table 1/Q .704

Signalling route set test control
R ecom m endation Q.704, § 14.5, Figures 23/Q .704, 29/Q .704, 43-46/Q .704

Signalling-route-set-test signal 
Table 1 /Q .704

T ransfer allow ed control
R ecom m endation Q.704, § 14.5, Figures 29/Q .704, 33/Q .704, 37/Q .704,
43/Q .704, 45/Q .704, 46/Q .704

Retransm ission buffer
Figures 7/Q .703, 13/Q.703, 15/Q.703

Transfer prohibited  control
R ecom m endation  Q.704, § 14.5, Figures 26/Q .704, 29/Q .704, 43/Q .704,
44/Q .704, 46/Q .704

Subsequent-address message
Table 3/Q .723, Figure 3/Q .724, Table 2/Q .725

Subsequent-address message with one signal 
Table 3/Q .723

Successful-backw ard-set-up inform ation  message 
Table 3/Q .723

Functional specification and description language 
R ecom m endation Q.704, § 14.1, R ecom m endation Q.724, § 10.1

Sw itching-equipm ent-congestion signal 
Table 3/Q .723, Figure 3/Q .724

Status field 
Figure 3/Q .703

Service ind icator 
R ecom m endation Q.704, § 13.1.1

Status indication  “em ergency term inal sta tus”
R ecom m endation Q.703, §§ 7.2, 7.3 and  10.1.3, Figures 2/Q .703, 4/Q .703, 
7-9/Q .703, 13-16/Q.703

Signal in form ation  field 
Figure 3/Q .703

Status indication  “norm al term inal sta tus”
R ecom m endation Q.703, §§ 7.2, 7.3 and 10.1.3, Figures 2/Q .703, 4/Q .703, 
7-9/Q .703, 13-16/Q .703

Service inform ation  octet 
Figure 3/Q .703

Status indication  “out o f a lignm ent”
R ecom m endation  Q.703, §§ 7.2, 7.3 and 10.1.3, Figures 2/Q .703, 4/Q .703, 
7 -9 /Q  703, 13-16/Q.703

Status indication  “out o f  service”
R ecom m endation Q.703, §§ 7.2, 7.3 and 10.1.3, Figures 2/Q .703, 4/Q .703, 
7-9/Q .703, 13-16/Q.703, A -8/Q .704

Status indication  “processor outage”
R ecom m endation Q.703, § 10.1.3, Figures 2/Q .703, 7/Q .703, 8/Q .703, 
13-16/Q .703, A -8/Q .704

Signalling link code
R ecom m endation  Q.704, §§ 13.2 Figure 14/Q.704 

Signalling link m anagem ent
R ecom m endation  Q.704, §§ 14.1 and 14.6, Figures 23/Q .704, 25/Q .704, 
26/Q .704, 27/Q .704, 29/Q.703

In English, ano ther abbreviation will have to be found for status indication “out o f  alignment", since the abbreviation  SIO is 
a lready used for service information octet.
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SLS

SLTM

SM H

SP

SPRC

SRM

SSB

SSF

SST

ST

STLC

STM

STP

SU

SU ER M

TAA

TB

TCBC

TCOC

T C R C

TFA

TFM

T FP

TFR C

English French Spanish Meaning

SCS SES Signalling link selection code
R ecom m endation Q.704, § 2.2.4, Figures 3/Q .704, 4 /Q .704, 26/Q .704,
A-3.1 /Q .705

ESCO M PES Signalling link test message
Figure 2/Q .707

OM S TM S Signalling message handling
R ecom m endation Q.704, §§ 14.1 and 14.3, Figures 23/Q .704, 43/Q .704

PS PS Signalling point
Figures. 8/Q .704, 23/Q .703, 24/Q .703, 26/Q .703, 27/Q .703, 30/Q .703,
31/Q .703, 42-44/Q.703

CPS CPS Signalling procedure control
R ecom m endation Q.724, § 10.1, Figures 1-7/Q.724

G R S G R S Signalling route m anagem ent
R ecom m endation Q.704, §§ 14.1 and 14.5, Figures 23/Q .704, 25-27/Q .704, 
43/Q .704

O CC ABO Subscriber-busy signal (electrical)
Table 3/Q .723, Figure 3/Q .724

DSS CSS Sub-service field
R ecom m endation Q.704, § 13.1.1

TSI T IE  Send-special-inform ation-tone signal
Figures 1-7/Q.724

ST SFN E nd-of-pulsing signal
R ecom m endation Q.724, § 1.3

ESC CPES Signalling link test control
Figures 25/Q .704, 26/Q .704, 2/Q .707

GTS GTS Signalling traffic m anagem ent
R ecom m endation Q.704, §§ 14.1 and  14.4, Figures 23/Q .704, 25-27/Q .704, 
30/Q .704, 35/Q .704, 39/Q .704, 43/Q .704, A-2/Q.7G4

PTS PTS Signalling transfer poin t
Figure 4/Q .701, R ecom m endation  Q.705, § 3, Figures A-1 /Q .705, A-2/Q .705, 
R ecom m endation  Q.706, § 4.3.3, Table 3/Q .706

TS US Signal unit
Figures 2/Q .703, 7/Q .703

STTS M US Signal unit error rate m onitor
Figures 7/Q .703, 8/Q .703, 11/Q .703, 18/Q .703, A -8/Q .704

TAA ATA Transfer-allow ed acknow ledgem ent signal
Table 1/Q .704, Figure 45/Q .704

TEM  M T T ransm ission buffer
Figures 7/Q .703, 13/Q .703, 15/Q.703

G T C N  TC R S C hangeback control
R ecom m endation  Q.704, § 14.4, Figures 27-29/Q .704, 31/Q .704, A -7/Q .704

G TC S T C E R  C hangeover control
R ecom m endation Q.704, § 14.4, Figures 27-30/Q .704, 37/Q .704, A -6/Q .704, 
A -7/Q .704

G T R N  T C R C  C ontrolled  rerouting control
R ecom m endation Q.704, § 14.4, Figures 27/Q .704, 29/Q .704, 33/Q .704, 
45/Q .704

TAO TRA Transfer-allow ed signal
T able 1/Q .704

T F  M TR T ransfer-p roh ib ited  an d  transfer-allow ed m essages
T able 1/Q .704

T IO  PTR T ransfer-prohibited  signal
Table 1/Q .704

G T R S T C R F  Forced rerouting control
R ecom m endation Q.704, §§ 14.4, Figures 27/Q .704, 29/Q .704, 32/Q .704
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TLA C

TPA

TSFC

TSRC

T U P

TXC

UBA

UBL

UBM

U N N

UP

English French Spanish Meaning

G TSD

TIA

G TFX

GTAC

SSUT

EMI

DBA

DBO

EE

N N U

ssu

T C D E

APT

CFTS

C EN

PUT

CT

A R D

DBL

MEI

N N A

PU

Link availability  control
R ecom m endation Q.704, § 14.4, Figures 27-31 /Q .704, 37/Q .704, A -5/Q .704, 
A-6/Q .704, A -7/Q .704

T ransfer-proh ib ited  acknow ledgem ent signal 
T able 1/Q .704, fig u re  44/Q .704

Signalling traffic flow control 
Figures 27/Q .704, 29/Q .704, 34/Q .704

Signalling routing control
R ecom m endation Q.704, § 14.4, Figures 27-34/Q .704, 36/Q .704, 37/Q .704, 
44-46/Q .704, A-6/Q .704, A-7/Q .704

T elephone user part
R ecom m endation Q.701, § 2.1, Figure 2/Q .701, R ecom m endation Q.721, § 1 

T ransm ission control
Figures 8/Q .703, 9/Q .703, 12-16/Q.703, A-8/Q .704

U nblocking-acknow ledgem ent signal 
Table 3/Q .723

U nblocking signal 
Table 3/Q .723

U nsuccessful-backw ard-set-up-inform ation message 
Table 3/Q .723

U nallocated-national-num ber signal 
Table 3/Q .723, Figure 3/Q .724

User part 
Figure 2/Q .704
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