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Recommendations Q.501 to Q.507

DIGITAL TRANSIT EXCHANGES FOR 
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Recommendation Q.501

IN T R O D U C T IO N

1 Application

The Q.500 Series o f R ecom m endations applies to digital transit exchanges for in ternational and  national 
applications.

In cases where there are differences between in ternational and  national applications, these are clearly 
distinguished.

These exchanges may exist in several netw ork configurations. Initially  exchanges m ay not be connected  
digitally to any other digital exchanges and  will exist as digital islands in an analogue environm ent. As exchanges 
are com m issioned and  linked by digital transm ission facilities, there will be a m erging o f islands to form  
synchronous regions until the mixed ana logue/d ig ita l netw ork evolves in to  an In tegrated  D igital N etw ork (ID N ). 
The ID N  is expected to  evolve into an In tegrated  Services Digital N etw ork (ISD N ).

T elephony is the m ain consideration  o f the Recom m endations. H ow ever, add itional capabilities are 
considered which will allow the exchange to function  as part o f the ID N  and  ISD N  as they are currently  
conceived.

C ircuit-to-circuit sw itched connections and  corresponding sem i-perm anent connections are considered.

2 General objectives

The general objectives o f the exchange are:

— to set up  and release connections contro lled  by a signalling system or under m an /m ach in e  con tro l;

— to perform  as specified in R ecom m endations Q.503 and Q.507;

— to work in harm ony as a network elem ent with other exchanges conform ing to this R ecom m endation
(in ternational and  national transit), digital local and  existing analogue exchanges;

— to provide at least a specified m inim um  of m aintenance, and  operations and  diagnostic in form ation  
(R ecom m endations Q.504, 505, 506);

— to be a com ponent o f the ID N  and to  put m inim al constrain ts on the developm ent o f the IS D N ;

— to act as a node in the tim ing /synchron iza tion  system;

— to w ork with the C C IT T  in ternational and  other signalling system(s) required by its position  in the
in ternational or national networks.

C ertain other objectives m ay be op tional:

— to contro l ancillary equipm ent;

— to provide additional m aintenance, operations and  diagnostic in form ation  for efficient operation  o f 
the exchange and  associated transm ission, signalling, tim ing and  ancillary equipm ent;

— to provide accounting a n d /o r  charging inform ation ;

— to provide operator services;

— to act as a tim ing /synchron iza tion  source.

3 Relation of design objectives to recommended performance

R ecom m endations Q.503 and  Q.504 specify the exchange perform ance to  be met and  are in terpre ted  as 
design objectives.

The design objective for a m easurable im pairm ent (e.g. tolerance to jitter and  w ander, bit erro r ratio , slip 
rates) in an exchange is its value when the exchange is operating under stated conditions, such as presence o r 
absence o f failures, or in stated electrical/physical environm ents. These environm ents m ight be defined by such 
param eters as pow er supply voltage, traffic load, tem perature, hum idity, etc. Some o f these param eters m ay be 
subject to C C IT T  Recom m endations. For others, A dm inistrations are expected to assign values as required.
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Recommendation Q.502

B A SIC  F U N C T IO N S

1 General

This R ecom m endation applies to digital transit exchanges for telephony in Integrated Digital N etw orks 
(ID N s) and  m ixed (analogue/d ig ita l) networks. It will form  the basis for digital sw itching in Integrated Services 
D igital N etw orks (ISD N s) when other services are integrated with telephony. The field o f application  o f  this 
R ecom m endation is found in R ecom m endation Q.501.

The fundam ental purpose o f a digital transit exchange is circuit switching.

The functions which may be required to  fulfil this purpose are described in this R ecom m endation. There is 
no in ten t to describe hardw are, softw are or firm ware im plem entations and no constrain t on the design o f the 
functions, either individually or collectively, is im plied.

2 Functional arrangements

■The functional block diagram , Figure 1 /Q .502, is intended only as an aid to  com prehension. It is not 
in ten tionally  a representation o f any specific exchange architecture.

In terface
fun c tio n s

Synchron ization

Timing

Sw itch ing

Signalling

Ancillary functions

M ain tenance, opera tio n s, 
d iag n o s tic s  an d  netw o rk  

m a n a g e m e n t

F IG U R E  1 /Q .502 

Functional block diagram of digital transit exchange

CCITT-28660

3 Interface functions

Interface functions include all functions necessary for interw orking with digital and analogue transm ission 
[including Exchange T erm inal (ET) functions in R ecom m endations Q.503 and Q.504].

4 Synchronization

The synchronization function will depend on the in ternational and national synchronization  plans and 
exchange tim ing arrangem ents.

Exchanges will usually extract synchronizing in form ation  from  the incom ing bit stream s or a separate 
synchronization  netw ork and  use this to adjust the tim ing signals generated and distributed  w ithin the exchange.

The exchange at the head o f  the synchronization hierarchy m ay contain  the national tim ing source or may 
be directly  slaved from  it.
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5 Timing

The tim ing function com prises the generation and d istribution  o f tim ing signals and  includes tim ing o f 
outgoing signals. It enables the synchronous operation  o f those parts o f the exchange which form  the sw itched 
path  o f a connection.

6 Switching

The sw itching function m ay involve one or m ore stages of tim e a n d /o r  space sw itching, p rov id ing  a
“p a th ” for transm ission through the exchange on com m and o f  the contro l function.

For telephony, a “p a th ” will have the external appearance o f a b id irectional connection.

7 Signalling

The signalling function includes reception o f call related and  other in form ation, its transla tion  in to  
in form ation for control and  other functions and  transfer o f in form ation  to previous and subsequent exchanges, as 
required.

The signalling function  may involve com m on channel a n d /o r  channel associated signalling.

8 Control

The control function includes initiation, supervision and  term ination  o f m ost actions in the exchange. 

In fo rm ation  from  all functions is accepted and  processed.

C om m ands are initiated a n d /o r  inform ation is passed to the other functions, as required.

C ontro l functions include generation o f charging in form ation , running  diagnostic routines on its own and 
o ther functions and  generating traffic and m aintenance statistics, if  required.

For sim plicity, the control function is shown as a single block. The functions m ay be d istribu ted  
throughout the exchange.

9 Ancillary functions

The location o f these functions is dependent on the function  and  the exchange configuration. Exam ples o f 
such functions are:

— echo control,

— application  o f recorded announcem ents,

— tone generation,

— access to opera to r services,

— conferencing.

10 Maintenance, operations, diagnostics and network management

This function  involves interfacing between exchanges and  operating  agencies.

Included m ay be fault recording and diagnosis, provision o f m an /m ach in e  com m unication, collection o f 
in form ation  concerning the exchange and netw ork operation , accounting, etc.

Fascicle VI.5 — Rec. Q.502 5



Recommendation Q.503

T E C H N IC A L  P A R A M E T E R S

1 General

This R ecom m endation applies to digital transit exchanges for telephony in In tegrated Digital N etw orks 
(ID N s) and mixed (analogue/d ig ita l) networks. It will form  the basis for digital switching in Integrated Services 
D igital N etw orks (ISD N s) when other services are integrated with telephony. The field o f application  o f this 
R ecom m endation is found in R ecom m endation Q.501.

2 Interfaces

Interfaces associated with a digital exchange are shown in Figure 1/Q .503. The transm ission /sw itch ing  
boundary  in the figure is for specification purposes and does not im ply any particu lar arrangem ent.

2.1 Digital environment

Interfaces A and  B are digital interfaces described in R ecom m endations G.703 [1], G.734 [2], G.735 [3] and 
G.746 [4]. For 2048-kbit/s systems the preferred solutions are coaxial pairs and  sym m etrical pairs as described in 
Table 6 /G .703 [5]. For 8448-kbit/s systems the preferred solution is coaxial pairs, as described in 
Table 8/G .703 [6]. For 1544-kbit/s systems only one solution is described.

2.2 Analogue environment

2.2.1 Interfaces C and D are analogue interfaces. Their perform ance characteristics at audio frequencies are
defined in R ecom m endation G.712 [7]. The m uldex is connected to interface A or B as appropriate.

2.2.2 Interface E is a voice-frequency interface. This im plies that a PCM  codec, connected to this interface, is 
incorporated  in the digital exchange. Voice-frequency connections over the interface E should conform  to 
R ecom m endation Q.507. The equipm ent to the right o f interface E may include a muldex within the exchange 
term inal functions.

2.2.3 At interfaces C, D and  E both 2-wire and  4-wire interfaces are considered.

2.3 Other interfaces

Specifications for other interfaces will be defined when they are identified. For the tim e being the need for
other interfaces has no t been identified.

2.4 Interface characteristics

2.4.1 Interface characteristics at interface A

The characteristics o f the m ultiplex structure and  fram e structure at interface A are given in R ecom m enda­
tions G.732 [11], G.733 [12], G.734 [2] and  G.735 [3].

The m ain characteristics (taken from  these R ecom m endations) are:

— N om inal b it rate: 2048/1544 k b it/s ;

— N um ber o f bits per channel tim e slot: 8, num bered 1 to 8;

— N um ber o f channel tim e slots per fram e: 32/24, num bered 0-31/1-24;

— C hannel tim e slot assignm ent (2048 k b it/s  systems): channel tim e slot 0 is used for fram e alignm ent,
alarm  indication  and  other purposes.
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T ransm iss ion S w itch ing

CCITT-21651

N ote 1 -  O ther configurations, such as series connection  o f  secondary, tertia ry  o r h igher o rder m uldex , m ay be used. 
N o te 2 -  Exam ples o f functions o f  E xchange T erm inal (ET) -  interfaces A & B:

-  Signalling insertion  and extraction
-  Code conversion
-  Fram e alignm ent
-  A larm s and fault indication

N ote 3 -  E xam ples o f  functions o f  E xchange T erm inal (ET) -  interface E :
-  A /D  conversion
-  Signalling insertion and  extraction
-  M ultiplexing
-  2-w ire/4-w ire conversion

N ote 4 -  E xam ples o f  functions o f  L ine T erm inal (LT):
-  Power feed
-  Fault location
-  R egeneration
-  Code conversion

F IG U R E  1/Q .503 

Interfaces associated with a digital exchange
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The follow ing extensions to these characteristics are m ade by this R ecom m endation:

— In 2048-kbit/s systems, channel tim e slot 16 is prim arily  in tended  for signalling bu t should be 
switchable. On systems between exchanges (not involving PCM  prim ary muldex), when channel 16 is 
not assigned to carry signalling it m ay be allocated to speech or other services. Time slot 0 is reserved 
for fram e alignm ent, alarm s and netw ork synchronization  inform ation.

— In 2048-kbit/s systems, although no specific application  is at present foreseen for switching tim e 
slot 0, it is recom m ended that the possibility  o f read and write access to this tim e slot should be 
retained as a safeguard for future requirem ents. Such access w ould allow  processing o f som e or all o f 
the in form ation  contained  in this tim e slot, in particu lar those bits reserved for national and 
in ternational use. The need to switch channel tim e slot 0 as a norm al channel, w ithout special access,

, requires further study. In any case the incom ing fram e alignm ent signal will no t be passed through the 
exchange to an outgoing system.

— A dditional signalling capacity. W here m ore signalling capacity is required between exchanges, 
add itional channel tim e slots may be utilized for com m on channel signalling. They should be selected 
from  the channel tim e slots allocated for data  purposes in PCM  m ultiplex equipm ent according to 
R ecom m endation G.737 [14]. W hen no such channel tim e slots are allocated or available, additional 
channel tim e slots may be selected from  channel tim e slots allocated for voice channels.

— Tim ing in the transm itting  direction will be derived w ithin the digital exchange.

2.4.2 Interface characteristics at interface B (8448-kbit/s systems)

The characteristics of the m ultiplex structure and  fram e structure at interface B are given in R ecom m enda­
tions G .744 [13] and  G.746 [4],

The m ain characteristics (taken from  these R ecom m endations) are:

— N om inal b it-rate: 8448 k b it/s .

— Fram e structure — The fram e structure, fram e alignm ent p rocedures and  standard  channel tim e slot 
' assignm ent will be as defined in G.744 [13]. W here signalling capacity is required between exchanges,

tim e slots 67, 68, 69 and  70 can be utilized for signalling in this order o f descending priority . Those 
channels not used for signalling can be used for speech or other purposes. If a channel tim e slot is 
reserved for service purposes within the switch, it shall be channel tim e slot 1.

— It is left for m utual agreem ent whether o r not channel tim e slot 1 will carry traffic.

The following extensions to these characteristics are m ade by this R ecom m endation:

— F undam ental characteristics — The m ultiplex structure contains 132 channel tim e slots, each o f 
64 k b it/s , o f which 128 m ay carry traffic through the exchange.

— Tim ing in the transm itting  direction will be derived w ithin the exchange.

2.4.3 Jitter and wander at the exchange input

Jitter and  w ander tolerance is the ability o f the exchange to accept phase deviations on incom ing facilities 
w ithout in troducing slips o r errors.

The jitter and  w ander to lerance mask o f F igure 2/Q .503 shall be used to specify jitte r  and  w ander at 
digital interface inputs A and  B in Figure 1/Q .503.

Jitter and  w ander are sim ilar phenom ena. At frequencies above f  in F igure 2/Q .503 the term  “jitte r” is 
used. A t frequencies below  f  the term  “w ander” is used.

The recom m ended values for the m ask o f tolerable sinusoidal peak-to-peak jitter and  w ander are given in 
Table 1/Q .503. The values o f A0 and  f 0 for 2048-kbit/s and  8448-kbit/s systems and  all values for 1544-kbit/s 
system s are provisional. A0 approaches the w orst case and is recognized as being higher than  necessary for some 
applications.
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M ask of tolerable sinusoidal jitter and wander

TA BLE 1 /Q .503

Values for the m ask of tolerable peak-to-peak sinusoidal jitter 
and wander at the exchange input interfaces

2048 k b it/s 8448 k b it/s 1544 k b it/s

Ao (ps) 18 18 18

A 1 (UI) 1.5 1.5 2

a 2 (UI) 0.2 0.2 0.05

fo (Hz) 12 X 1 0 - 6 12 x  10-6 12 x  lO - 6

.A' 1 (Hz) see N ote 3 see N ote 3 see N o te  3

/1 (Hz) 20 20 10

h  (Hz) 2.4 x  1.03 400 200

A  (Hz) 18 X 103 3 X 103 8 x  103

A  (Hz) 100 x  103 400 x  103 40 X 103

N ote I -  See Figure 2/Q .503.
N ote 2 -  UI =  U nit Interval

For 1544 k b it/s  system s 1 UI =  648 ns 
For 2048 k b it/s  system s 1 UI =  488 ns 
For 8448 k b it/s  system s 1 UI =  118 ns 

N ote 3 -  T he value o f ./ 'i  needs fu rther study.
Note 4 -  For interfaces w ith in  national netw orks only, values o f  ,/2 — 93 Hz and 
/ j  =  700 Hz for 2048 k b it/s  interface, and /2 =  10.7 kHz and /3 =  80 kH z for 8448 k b it/s  
interface m ay be used.
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2.4.4 Time interval error (TIE ) at the exchange output

Time Interval E rro r (TIE) at the exchange ou tpu t is defined as the difference in tim e delay o f a given 
tim ing signal when com pared to  a reference tim ing signal for a given m easurem ent period.

The T IE  over any period o f tim e at the ou tpu t o f the standardized digital interfaces should no t exceed the 
lim its show n in F igure 3/Q .503 and  Table 2/Q .503.

In the case o f synchronous operation  the lim its are specified on the assum ption o f an ideal synchronizing 
signal (no jitter, no w ander and no frequency deviation) on the line delivering tim ing inform ation. In the case o f 
asynchronous operation  the lim its are specified assum ing no frequency deviation o f the exchange clock (this is 
equ ivalent to taking the ou tpu t o f the exchange clock as the reference tim ing signal for the T IE  m easurem ents).

It is recognized tha t the approach  o f using T IE  to specify the perform ance o f an exchange in the case o f 
synchronous operation  in some im plem entations (e.g. when m utual synchronization m ethods are used) requires 
further study.

A ny internal operation  or rearrangem ent w ithin the synchronization  and  tim ing un it or any other cause 
should  not result in a phase discontinuity  greater than  1/8 o f a U nit Interval (U I) on the outgoing digital signal 
from  the exchange.

The limits given in Figure 3/Q .503 and  in Table 2/Q .503 m ay be exceeded in cases o f infrequent in ternal 
testing or rearrangem ent operations w ithin the exchange. In such cases, the follow ing conditions should be met. 
The T IE  over any period up to 211 UI should not exceed 1/8  o f a UI. For periods greater than  2 n UI the phase 
varia tion  for each interval o f 2n UI should no t exceed 1/8  UI up to a to tal m axim um  T IE  recom m ended in 
R ecom m endation G.811 [15] for long periods.

F IG U R E  3/Q .503 

Lim its of peak-to-peak  TIE at the exchange output

TA BLE 2/Q .503

V alues for the m ask of peak-to-peak  TIE lim its 
at the exchange output interfaces

2048 k b it/s 8448 k b it/s 1544 k b it/s

Bo (ps) 1.0 1.0
Bi (UI) 0.05 0.05 see

ti (s) 100 25 N ote

to (s) 4000 4000

N ote  -  T he specification and lim its in term s o f  e ith er jitte r  and w ander o r T IE  for 
1544-kb it/s system s have yet to be established.
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2.4.5 Exchange transfer function  - jitter  and wander

The exchange transfer function defines the limits o f w ander at the ou tpu t o f the exchange relative to 
wander in the tim ing inform ation at the input.

It is recognized that the approach  o f using the exchange transfer function to specify the perform ance o f  an 
exchange is not applicable to  all im plem entations (e.g. when m utual synchronization m ethods are used).

The exchange transfer mask is sim ilar to  that o f a lowpass filter with a m axim um  gain o f 0.2 dB, a break
point at 0.1 Hz and  a slope o f 6 dB /octave, as shown in Figure 4/Q .503.

The higher frequency (jitter) portion  o f the exchange transfer mask is undefined, but m ust provide
significant attenuation  above 100 Hz.

2.4.6 Bit patterns generated by the exchange in idle channel time slots

At interfaces A and  B, the following patterns are recom m ended for the idle condition  where the leftm ost 
digit is the polarity digit.

01111111 for 1544 k b it/s  systems

01010100 for 2048 and  8448 k b it/s  systems

The patterns should not be used as an indication o f the idle or barred condition o f a channel since this 
inform ation should be derived from the control o r signalling functions.

3 Timing and synchronization

3.1 Exchange timing distribution

The tim ing distribution system o f an exchange will be derived from a highly reliable exchange clock 
system. The distribution o f tim ing w ithin the exchange m ust be designed so tha t the exchange will m aintain  
synchronism on 64-kbit/s channel tim e slots in a connection through the exchange.

3.2 Network synchronization
. I "

W ithin a synchronized ID N , m eans o f synchronizing the exchange clock with other exchange clocks m ust 
be provided. v

3.2.1 International interworking

Plesiochronous operation  o f  in ternational digital links is covered in R ecom m endation G.811 [15].

3.2.2 National interworking

For synchronous o r plesiochronous interw orking in national netw orks, d ifferent m ethods o f  providing 
timing between exchanges may be used. Synchronized national netw orks may be provided with exchange clocks 
not having the frequency accuracy required for in ternational interw orking. H ow ever when these synchronized 
networks within national boundaries are required to interwork internationally  as part o f  the in ternational ID N , it 
will be necessary to  provide m eans to  operate these national netw orks to  the in ternationally  recom m ended value 
of frequency accuracy in R ecom m endation G.811 [15]. This corresponds to slip rates in § 3.2.3 below. •
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3.2.3 Slip

The design objective controlled slip rate at a digital exchange within a synchronized region should be zero, 
provided that jitter and wander remain within the limits given in this Recommendation.

The design objective controlled slip rate at a digital exchange in plesiochronous operation (or operating to 
another synchronized region) shall be not more than one slip in 70 days in any 64-kbit/s channel, provided that 
jitter and wander remain within the limits given in this Recommendation.

The requirements f o r  s l ip  rates that occur as a result c f  temporary loss o f  t im in g  control and in the case of 
abnormal conditions are covered in Recommendation Q.504.

The occurrence o f  a controlled slip should not cause loss o f  frame alignment.

Note — A synchronized region is defined as a geographic entity normally synchronized to a single source 
and operating plesiochronously with other synchronized regions. It may be a continent, country, part o f a country 
or countries.

4 Connections through an exchange

4.1 General

The characteristics o f  the connections detailed in § 4 refer to an established connection when it is made 
available to the users.

An exchange must be able to provide bidirectional connections between input and output interfaces for 
telephony and other services as required.

A bidirectional connection is a connection in which both directions o f transmission are established.

No other types o f  connection have as yet been agreed.

4.2 Bit rate o f  a connection through an exchange

4.2.1 Basic bit rate

The exchange should be able to make connections between channel time slots with the basic bit rate of 
64 kbit/s. The channel time slots to be connected are contained in primary or secondary order frame structures 
appearing at the digital interfaces o f the exchange or derived from analogue channels appearing at the analogue 
interfaces. The coding and performance o f these analogue channels is covered in § 2.2.

4.2.2 Services offered a t bit rates less than 64 k b it/s

Services requiring less than 64 kbit/s for a connection should be switched as 64-kbit/s connections. They 
should be presented to the exchange as 64-kbit/s channels by digitally filling or by being multiplexed to a 
64-kbit/s channel before entering the exchange via a primary or secondary frame structure at the transmission/ 
switching interface. The process by which this is performed is not the subject o f  this Recommendation. Lower bit 
rate channels multiplexed into a 64-kbit/s bit stream will be switched as a 64-kbit/s entity.

4.2.3 Services offered a t bit rates requiring more than 64 k b it/s

Services requiring more than 64 kbit/s for a connection are offered as a multiple o f 64-kbit/s connections. 
They are called multislot connections and referred to as n x  64 kbit/s connections.

It should be noted that an n x  64 kbit/s connection can seriously affect the blocking probability o f  an 
exchange and the network, particularly if all n slots are routed in a defined order in the same multiplex. The 
ability to handle multislot traffic will be influenced by the traffic loading o f the exchange at any instant and the 
number o f circuits available on the required route.

All aspects o f the provision o f a multislot service, both switched and semipermanent, are therefore the 
subject o f  further study.
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The interim  requirem ents for a m ultislot service should be satisfied by the establishm ent o f a num ber o f 
separate sem iperm anent connections, each o f which w ould be set up to preserve the sequence with the o ther slots 
form ing the m ultislot connection. A restriction on the value o f nmax o r on the percentage o f m ultislot connections 
carried by an exchange is not appropria te  until further studies are com plete. The n slots form ing a sem iperm anent 
m ultislot connection shall all appear in the same m ultiplex (defined in interface A or B) incom ing to the exchange 
and  shall be sw itched all on the sam e outgoing m ultiplex. The channel tim eslots received at the o u tpu t o f the 
exchange may occur in the same fram e or the individual tim eslots may occur in successive frames.

Note  — As this paragraph  refers to possible allocation o f functions in the ID N , further study is needed.

4.3 M ode o f  establishment

4.3.1 Switched connections

Switched connections are set up  at any tim e on dem and.

4.3.2 Sem iperm anent connections

The exchange should have the capability  o f establishing sem iperm anent connections. E xplanation  o f 
sem iperm anent connections:

— Sem iperm anent connections are carried w ithin PCM  m ultiplexes together with o ther connections.

— They are norm ally not set up  by subscriber control procedures.

— They are norm ally not set up  during the exchange busy hours.

— They pass through the exchange sw itching network.

— The grade o f service for sem iperm anent connections may differ from  tha t o f sw itched connections and  
requires further study.

§ 4.2 also applies to sem iperm anent connections.

Note — The supervision and  re-establishm ent (if provided) o f sem iperm anent connections in the event o f 
a failure require special arrangem ents in the exchange.

4.4 Bit sequence independence

A lim itation should not be im posed by the exchange on the num ber o f consecutive b inary  ones or zeros or 
any other b inary pattern  within the 64-kb it/s path through the exchange.

4.5 Transmission delay through the exchange

R ecom m endation Q.507, § 3 applies except in the case o f m ultislot connections.

4.6 Error performance

The design objective long-term  m ean Bit E rror R atio  (BER) for a single pass o f a 64 -kb it/s  connection  
through an exchange between the digital transm ission /sw itch ing  interfaces should  be 1 in 109 or better. This 
corresponds to 99.5% error free m inutes assum ing tha t the occurrence o f errors has a Poisson d istribution .

Note  — The operational error perform ance is specified in R ecom m endation Q.504, § 2.6.

4.7 Transmission loss

For telephony connections, R ecom m endation Q.507, § 4 applies.

In the case o f digital-to-digital 64-kbit/s connections carrying service o ther than  telephony, e.g. data , the 
requirem ent o f bit integrity being m aintained (§ 4.9) is equivalent to a 0 dB loss. For such connections requiring  
b it integrity, digital loss pads m ust be disconnected when they are im plem ented in the exchange.
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4.8 In-call rearrangement

W hen in-call rearrangem ent is provided, it is essential tha t the recom m endations for error perform ance,
quality  o f service, sequence integrity o f m ultislot connection, etc., be met.

4.9 Bit integrity

Bit integrity is said to be m ain ta ined  when the binary  values o f bits in an octet at the input o f an exchange 
are exactly reproduced at the output.

Bit integrity will be m aintained for nontelephony calls if required.

Note 1 — It is understood  tha t to meet this requirem ent, digital processing devices such as (i/A  law 
converters, echo suppressors and  digital pads m ust be disabled for nontelephony calls requiring bit integrity. The 
m eans o f disabling these devices has yet to be determ ined.

Note 2 — It is understood  tha t bit integrity in an exchange does not preclude the use o f bit stealing
channel associated signalling systems such as the system used nationally  in some 1544-kbit/s networks.

5 Signalling

The exchange should be able to  interw ork with other exchanges as required using the signalling systems
indicated  in R ecom m endations Q.7 [16] and Q.110 [17].

5.1 Through-connection o f  signalling channels

64-kbit/s signalling channels entering the exchange via a m ultiplex structure may be connected through the
exchange as sem iperm anent channels.

6 Control

The requirem ents for the control function are im plicit in the requirem ents recom m ended for the other 
functions o f the exchange.

7 Ancillary functions

7.1 Connection o f  ancillary equipment

Ancillary equipm ent may be connected in the following ways:

a) Serially. This may require m ore than  one connection through the exchange. Exam ples o f serially 
connected equipm ent include:

— encoding law converters,
— echo suppressors,
— m anual board  access equipm ent (for operator controlled  traffic).

b) As term inal connected equipm ent usually requiring one connection through the exchange. Exam ples o f 
such equipm ent include:

— recorded announcem ents,
— m anual board  term inations,
— speech codecs,
— data term inal facilities,
— test equipm ent (such as test call sender),
— tone generators,
— signalling receivers.

The interface between the exchange and  the items of equipm ent listed above may be left to  the national 
designers. However, the use o f in ternationally  standardized interfaces is preferred.

Note — In some cases it m ay be necessary to establish m ore than  one connection  to one tim eslot at the 
sam e time.
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7.2 Digitally generated tones and  frequencies

W hen tones and frequencies are digitally generated the follow ing m inim um  requirem ents apply on a 
provisional basis.

7.2.1 Service tones

Digitally generated tones should  meet the recom m ended limits specified in R ecom m endation Q.35 [18] 
when decoded.

7.2.2 Signalling frequencies

Digitally generated signalling frequencies should be such tha t they can be detected after decoding by any 
analogue receivers designed to C C IT T  recom m endations.
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Recommendation Q.504

P E R F O R M A N C E  R E Q U IR E M E N T S

1 General

This R ecom m endation applies to digital transit exchanges for te lephony in Integrated D igital Networks 
(ID N s) and mixed (ana logue/d ig ita l) networks. It will form  the basis for digital switching in In tegrated Services 
D igital Netw orks (ISD N s) when other services are integrated with telephony. The field o f application  o f this 
R ecom m endation is found in R ecom m endation Q.501.

The param eters specified in this R ecom m endation are to be applied as design objectives and  are not 
expected to be actual values encountered in d ifferent networks. They may be used by A dm inistrations in providing 
a m ethod for verifying the perform ance o f switching systems under defined conditions. They are also intended to 
ensure that an exchange will be able to meet in ternational netw ork grade o f service requirem ents when norm al 
engineering and im plem entation procedures are used.

2 Service performance ,

2.1 Reference load conditions

Reference load conditions used for specifying the service perform ance design objectives o f the exchange 
are given below. However, further study is required for a m ore detailed definition o f the reference load conditions.

a) Reference load A

— 0.7 Erlang average occupancy on all incom ing circuits;

0.7 x Number of incoming circuits
Call attem pts/h  = --------------------------------------------------

Average holding tim e in hours

Note — Ineffective call attem pts m ust be included in com puting average holding tim e or added as a 
separate factor in determ ining the reference call attem pts.

b) Reference load B

— 0.8 Erlang average occupancy on all incom ing circuits;

— 1.2 tim es Reference load A call a ttem p ts/h r. ‘

The above reference loads are specific load points and are assum ed to be applied to exchanges that have 
been engineered and provisioned to provide the grade o f service specified in the E.500 Series o f R ecom m enda­
tions. W here signalling system recom m endations state requirem ents for the param eters in this R ecom m endation, 
they shall be applied.

2.2 Blocking probability (within the whole exchange) ■

The design objective under “no failu re” conditions for in ternal poin t-to -poin t blocking probability  (from 
any inlet to any outlet) including possible lim itations in any kind o f processing and equipm ent should not exceed 
the values in Table 1/Q .504.

The requirem ents for m ultislot connections require further study.

The definition o f the objectives under failure conditions, requires further study.

TA BLE 1/Q .504

R eference load A R eference load B

Probability 1 X 10-3 1 x  lO - 2
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The objectives in § 2.3 are recom m ended to be met under “no failu re” conditions. The defin ition  o f the 
objectives under failure conditions requires further study.

In the follow ing the term  “m ean value” is understood  as the expected value in the statistical sense.

2.3.1 Incoming response delay

The incom ing response delay o f an exchange is a characteristic that is app licab le where channel associated 
signalling is used. It is defined as the interval from  the instan t an incom ing circuit seizure signal is recognized 
until a proceed-to-send signal is sent backw ards by the exchange.

The param eters in Table 2 /Q .504 are recom m ended. .

Note — D ifferent call set-up procedures are used with com m on channel signalling operation  and  a 
requirem ent covering incom ing response delay as defined above is not relevant.

2.3 Delay probability

TA BLE 2/Q .504

Reference load A R eference load B

M ean value ^  300 m s 400 m s

0.95 probability of 
not exceeding

400 ms 500 ms

2.3.2 Exchange call set-up delay

Call set-up delay o f an exchange is defined as the interval from  the instan t when the digits required for 
setting up a call are available in the exchange or the address in form ation  is received at the incom ing signalling 
d ata transm ission control o f the exchange to the instan t when the seizing signal is sent to the subsequent exchange 
o r the corresponding address in form ation  is sent from  the outgoing signalling d a ta  transm ission control.

The param eters in Table 3 /Q .504 are recom m ended.

Note — Since the exchange will provide connections between circuits that m ay use either channel 
associated or com m on channel signalling system in various com binations, the above requirem ent applies to  all 
possible com binations. For connections involving the same com m on channel signalling system the requirem ent o f 
that signalling system specification should apply.

TA BLE 3/Q .504

Reference load A R eference load B

M ean value ^  250 ms ^  400 m s

0.95 probability of 
not exceeding

300 ms 600 ms

2.3.3 Through-connection delay

T hrough-connection delay is the interval from  the instan t at which the in form ation  required  fo r setting up 
a through-connection  in an exchange is available for processing in the exchange to the instan t that the sw itching 
netw ork through-connection is established and available for carrying traffic betw een the incom ing and  outgoing 
64-kbit/s circuits.
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The exchange through-connection  delay does no t include an interoffice continuity  check if provided but 
does include a cross office check if one occurs during the defined interval.

W hen the through-connection  in an exchange is no t established during the exchange call set-up interval, 
the through-connection  delay may then contribute to the netw ork call set-up delay.

The param eters in Table 4 /Q .504 are recom m ended.

W hen the through-connection is established as soon as the last digit o f the address in form ation  required 
for through-connection  is received, then the requirem ents for call set-up delay apply.

The requirem ents for m ultislot connections require further study.

TA BLE 4/Q .504

Reference load A R eference load B

W ithou t
ancillary

equ ipm ent

W ith
ancillary

equ ipm ent

W ithout
ancillary

equipm ent

W ith
ancillary

equ ipm ent

M ean value ^  250 ms 350 ms ^  300 ms ^  500 ms

0.95 probability o f 
not exceeding

300 ms 500 ms 400 ms 600 ms

2.3.4 Exchange call-release delay

Exchange call-release delay is the interval from  the instant at which the last in form ation required for 
releasing a call in an exchange is available for processing in the exchange to the instant that the switching network 
th rough-connection  is no  longer available between the incom ing and outgoing 64-kb it/s circuits and the 
d isconnection signal is sent to the subsequent exchange. This interval does not include the tim e taken to detect the 
release signal, which m ight becom e significant during certain failure conditions e.g. transm ission system failures.

The param eters in Table 5/Q .504 are recom m ended.

For com m on channel signalling the relevant signalling system specification should apply.

TA BLE 5/Q .504

R eference load A R eference load B

M ean value s£ 250 m s 400 ms

0.95 probability of 
not exceeding

300 ms 600 ms

2.3.5 Exchange signal-transfer delay

The exchange shall conform  to the app rop ria te  signalling system recom m endation as required. 
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2.4 Call processing performance

2.4.1 64-kb it/s switched connections

2.4.1.1 Premature release

The probability  that an exchange m alfunction will result in the p rem ature release o f an established 
connection  in any one-m inute interval should be:

P  <  2 x 10“ 5.

2.4.1.2 Release fa ilure

The probability  tha t an exchange m alfunction will prevent the required release o f a connection should be:

P < 2 x 10“ 5.

2.4.1.3 Incorrect charging or accounting

The probability  o f a call a ttem pt receiving incorrect charging or accounting treatm ent due to an exchange 
m alfunction should be:

P < 10“ 4.

2.4.1.4 M isrouting

The probability  o f a call a ttem pt being m isrouted follow ing receipt by the exchange o f  a valid code should
be:

P  <  10 4.

2.4.1.5 No tone

The probability  o f a call a ttem pt encountering no tone follow ing receipt o f a valid code by the exchange 
should be:

P <  10“ 4.

2.4.1.6 Other failures

The probability  o f the exchange causing a call failure for any o ther reason no t identified specifically above 
should be:

P <  10" 4.

Note  — Some perform ance objectives such as those for p rem ature release, charging errors etc., probably
canno t be m easured by the exchange itself and may have to be verified or m easured by external m eans.

2.4.2 64-kbit/s semipermanent connections

To be studied, taking into consideration:

— the need to recognize an in terrup tion ;

— the probability  o f an in te rrup tion ;

— the requirem ents for re-establishm ent o f in terrupted  connection;

— any other unique requirem ents.

2.4.3 n x  64 k b it/s  switched connections

To be recom m ended if/w hen  specific services are defined.

2.4.4 n x  64 k b it/s  semipermanent connections

To be recom m ended if/w hen  specific services are defined.
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2.5 Transmission performance

2.5.1 64-kb it/s switched connections

The probability  o f a connection being established with an unacceptable speech path  transm ission quality  
across the exchange should be:

P  (U nacceptable transm ission) <  10-5 .

The speech path  transm ission quality across the exchange is said to be unacceptable when the bit erro r 
ratio  is above alarm  condition.

Note — The alarm  condition  has yet to be defined.

2.5.2 64-kbit/s semipermanent connections 

To be recom m ended.

2.5.3 n x  64 k b it/s  switched connections

To be recom m ended if/w hen  specific services are defined.

2.5.4 n x  64 k b it/s  semipermanent connections

To be recom m ended if/w hen  specific services are defined.

2.6 Operational error performance

The operational bit error ratio  should be better than  10~6 (provisional value).

Tests should yield a 95% confidence level that this objective is met. The num ber o f m easurem ents in which 
the m easured BER exceeds the objective should not be m ore than  x%  over a long-term  period, say one m onth.

N ote — The actual percentage will be determ ined in accordance with R ecom m endation G.821 [1].

2.7 Slip rate

2.7.1 N ormal conditions

The slip rate under norm al conditions is covered in R ecom m endation Q.503.

2.7.2 Temporary loss o f  timing control

The slip rate resulting from  tem porary loss o f tim ing control is the subject o f further study taking into 
account the requirem ents o f R ecom m endation G.822 [2],

2.7.3 Abnorm al conditions at the exchange input

The slip rate in case o f abnorm al conditions (wide phase deviations, etc.) at the exchange input is the
subject o f further study taking into account the requirem ents o f R ecom m endation G.822 [2].

3 Availability

3.1 System  and  subsystem availability

System and  subsystem  availability  categories and  param eters have, yet to be determ ined.

3.2 Exchange synchronization system

The operation  o f the exchange a t an acceptable slip rate m ay be assured by different design approaches. 
Exam ples are:

i) provision o f a reliable synchronization system with a highly accurate exchange clock; or

ii) provision o f a m ore reliable synchronization system with a less accurate exchange clock relative to i)
above.
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The relationship  between the probability  o f slip rate occurring, the duration  o f the occurrence and  the 
corresponding slip rate needs further study. The long-term  overall perform ance should be the sam e for all design 
approaches.

4 Service quality assurance functions

4.1 Fault and alarm detection and consequent actions — exchange term inal function  a t interfaces A and  B

4.1.1 Fault detection

The follow ing fault conditions should be detected:

— failure o f local pow er supply (if practicable),

— loss o f incom ing signal

N ote — The detection o f this fault condition  is required only when the fault does not result in an
ind ication  o f loss o f fram e alignm ent.

— loss o f fram e alignm ent (see the R ecom m endations cited in [3], [4] and  [5]),

— excessive error rate.

The criteria for activating and  deactivating the indication  o f the fault conditions are given in the 
R ecom m endations cited in [6] and  [7].

4.1.2 Alarm detection

The follow ing alarm  indications should be detected:

— alarm  indication  (rem ote alarm ) received from  the rem ote end,

— A larm  Indication  Signal (AIS) for 2048 and  8448-kbit/s systems. The equivalent b inary  conten t o f the 
AIS is a continuous stream  of b inary Is at 2048 or 8448 kb it/s .

The strategy for detecting the presence o f the AIS should be such tha t the AIS is detectable even in the 
presence o f an error o f 1 in 103. However, a signal with all bits except the fram e alignm ent in the Is state should  
not be m istaken as an AIS.

4.1.3 Consequent actions

4.1.3.1 Generation o f  alarms

4.1.3.1.1 Alarm  signals generated fo r  action within the exchange

— The service alarm  indication  should be generated to signify tha t the service is no longer available (see
; Table 6/Q .504).

— The prom pt m aintenance alarm  indication  should be generated to signify that perform ance is below  
acceptable standards and  that im m ediate m aintenance atten tion  is required  locally (see
Table 6/Q .504).

4.1.3.1.2 Alarm s transm itted by the exchange

— A larm  signals sent “upstream ” tow ards the transm ission /sw itch ing  interface. The relevant alarm  bits
for the rem ote alarm  indication , as recom m ended in R ecom m endations G.732 [8], G.733 [9] and
G.744 [10], should be effected as soon as possible (see Table 6/Q .504).

— A larm  signals sent “dow nstream ” tow ards the switching function. The A larm  Ind ica tion  Signal 
applied  in all received tim eslots contain ing speech, data a n d /o r  signalling should be app lied  as soon 
as possible and  not later than  2 ms after the detection o f the fault condition  (see Table 6/Q .504).

Note — The term s “upstream ” and “dow nstream ” are defined in R ecom m endation G.704 [11].

4.1.3.2 Rem oval o f  alarm indications

W hen all fault conditions have been cleared and  the Alarm  Ind ication  Signal is no  longer received, the 
A larm  Indication  Signal an d  rem ote alarm  indication  should be rem oved w ithin the same respective tim e lim its as 
specified under § 4.1.3.1 after the conditions have cleared.
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TABLE 6/Q .504

Fault conditions and alarms detected by exchange 
terminal functions and consequent actions

Fault conditions 
and alarm s detected 

(see §§ 4.1.1 and 4.1.2)

C onsequen t actions (see § 4.1.3)

Service alarm  
indication 
generated

Prom pt m ain tenance 
alarm  indication 

generated

A larm  indication 
to rem ote 

end generated

AIS 
tow ards the 

sw itching stages

Failure o f 
power supply

Yes Yes Y es, 
if practicable

Yes, 
if practicable

Loss o f
incom ing signal

Yes Yes . Yes Yes

Loss o f  fram e 
alignm ent

Yes Yes Yes Yes

Excessive 
error ratio

Yes Yes Yes Yes

A larm  indication 
received from 
rem ote end

Yes 
G. 733 [9]: 

optional

G. 733 [9]: Yes

AIS received Yes. Yes Yes

N ote  -  A Yes in the table signifies th a t an action should  be taken  as a consequence o f the  relevant fault condition  or alarm  detected . A n open 
space in the  table signifies th a t the  relevant action should  not be taken as a consequence o f  the  relevant fault condition  or a larm , if th is condition  
is the only one present. If m ore than  one fault condition  or alarm  is sim ultaneously  p resen t, the  relevant action shou ld  be taken if, for at least 
one o f the conditions, a Yes is defined in relation to th is action, except in the  case o f  AIS received for w hich § 4.1.4. applies.

4.1.4 Alarm processing

The follow ing items are required to ensure tha t equipm ent is not rem oved from  service because of short 
b reaks in transm ission (e.g. due to noise or transien t fault) and  to ensure that m aintenance action does not result 
where no direct m aintenance action is required.

— The persistence o f service alarm  and  o f p rom pt m aintenance alarm  indications may be checked for 
100 ms (provisionally) before action is taken.

— W hen the AIS is detected, the prom pt m aintenace alarm  indication, associated with loss o f fram e 
alignm ent and  excessive error ratio  in the fram e alignm ent pattern , should be inhibited.

— W hen the fault conditions cease, the service alarm  and  prom pt m aintenance alarm  indications, if 
given, should be rem oved. Again, the persistence o f this change in condition  m ay be checked for 
100 ms (provisionally) before action is taken.

— It is possible that som e line systems could suffer from  frequent transien t faults resulting in an 
unacceptable quality o f service. F or this reason, if a persistence check is provided, fault rate 
m onitoring should also be provided for each digital link. This m onitoring will result in perm anent 
rem oval from  service o f digital links which are frequently  rem oved from  service or frequently  produce 
transien t alarm  conditions. The threshold  for rem oval from  service needs study. W hen this action is 
taken the service alarm  indication  and  the p rom pt m ain tenance alarm  indication  shall be given.

N ote to § 4 . 1  — The utilization  o f these indications will depend upon the sw itching and  signalling 
arrangem ents provided nationally . Separate indications for som e o f the fault conditions listed may be provided 
nationally  if required. •
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4.2 Fault and alarm detection — transmission systems

Faults and  alarm s which canno t be directly detected by the exchange term inal function but which are 
detected by transm ission equipm ent should be accepted by the exchange as a need to take app rop ria te  action (such 
as group pilot indication  o f failure which may be necessary for service a n d /o r  m ain tenance actions).

4.3 Fault and alarm detection and  consequent actions — signalling function

4.3.1 Channel associated signalling (2048 and 8448-kbit/s systems)

4.3.1.1 Fault detection

The exchange signalling function  should detect the following fault conditions for each 64 -kb it/s  signalling
m ultiplex:

— failure o f local pow er supply (if practicable),

— loss o f 64 -kb it/s  incom ing signal.

Note — The detection o f this fault condition  is required only when the fault does no t result in an 
indication  o f loss o f m ultifram e alignm ent.

— loss o f m ultifram e alignm ent.

The criteria for activating and  deactivating the indication  o f the fault condition  are given in the 
R ecom m endations cited in [12] and  [13].

4.3.1.2 Alarm detection

The exchange signalling function should detect the alarm  ind ication  (rem ote alarm ) received from  the 
rem ote end.

4.3.1.3 Consequent actions

4.3.1.3.1 Generation o f  alarms

4.3.1.3.1.1 Alarm signals generated fo r  action within the exchange

■ — The service alarm  ind ication  should be generated by the exchange signalling function  to  signify tha t 
the service is no longer available (see Table 7/Q .504).

— The prom pt m aintenance alarm  indication  should be generated  to signify th a t perform ance is below  
acceptable standards and tha t im m ediate m aintenance atten tion  is required locally (see 
Table 7/Q .504).

4.3.1.3.1.2 Alarm  transmitted by the exchange

An alarm  indication  (rem ote alarm ) should be applied  “upstream ” tow ards the transm ission /sw itch ing  
interface as soon as possible (see Table 7/Q .504). The relevant alarm  bit for the rem ote alarm  ind ication  is given 
in the R ecom m endation cited in [14].

4.3.1.3.2 Rem oval o f  alarm indication

W hen all fault conditions have been cleared and  AIS is no  longer received, the rem ote alarm  ind ication  
should be rem oved as soon as possible.

4.3.1.3.3 Alarm  processing

The same applies as in § 4.1.4.

4.3.2 Channel associated signalling (1544 kb it/s)

Requires further study.

4.3.3 Common channel signalling

Requirem ents specified in relevant R ecom m endations apply.
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TABLE 7/Q .504

Fault conditions and alarms detected by the exchange  
signalling function and consequent actions

Fault conditions 
and alarm s detected 

(see §§ 4.3.1.1 and 4.3.1.2)

C onsequen t actions (see § 4.3.1.3)

Service alarm  
indication 
generated

P rom pt m ain tenance 
alarm  indication 

generated

A larm  indication 
to rem ote end 

generated

Failure o f 
power supply

Yes Yes Yes, 
if practicable

Loss o f  64 k b it/s  
incom ing signal

Yes Yes Yes

Loss o f m ultifram e 
a lignm ent

Yes Yes Yes

A larm  indication 
received from  
rem ote end

Yes

N ote  -  A Yes in the  table signifies tha t an action shou ld  be taken  as a consequence o f  the  relevant fault condition or 
alarm  detected . A n open space in the  table signifies th a t the  relevant action should  not be taken  as a consequence o f 
th e 're lev an t fault condition  or alarm , if th is cond ition  is the  only one present. I f  m ore th an  one fault condition  or 
alarm  is sim ultaneously  present, the  relevant action  should  be taken if, for at least o ne  o f  the  conditions, a Yes is 
defined in relation to th is action.

4.4 Fault and alarm detection and  consequent actions — other functions o f  the exchange

4.4.1 Faulty circuits

The exchange should not switch any new calls to  a faulty circuit.

The exchange should rem ove from  service all circuits found to be perm anently  faulty as detailed in 
§§ 4.1.4, 4.2 and  4.3.1.3.3. .

4.4.2 M aster clock distribution

The absence o f tim ing inform ation distributed  from  a m aster clock located at the exchange or received 
from  an  external m aster clock shall be recognized and a p rom pt m aintenance alarm  shall be given.

C hangeover to an alternate tim ing source shall be m ade so as to fulfil the requirem ents o f § 2.7 and § 3.2 
above and § 2.4.4 o f  R ecom m endation Q.503.

4.4.3 Internal timing distribution

The d istribution  o f tim ing inform ation to the m ajor elem ents o f the exchange shall be supervised as 
required. A service alarm  shall be given when a failure is detected. A m aintenance alarm  shall be given if it is 
appropriate .

4.4.4 Supervision or testing o f  interface function

The exchange shall have the capability o f verifying the p roper operation  o f the interface functions, 
including the fault detection and  supervision functions.

R outine tests, statistical tests, m anual activities a n d /o r  o ther m eans m ay be used to verify p roper operation  
o f  these functions.

Inform ation  shall be given to the far-end exchange when new calls canno t be established on the circuits on 
w hich rou tine tests are being initiated. Established calls, including sem iperm anent connections, m ust no t be 
in terrup ted . D uring the tests, the generation o f alarm s at the far-end exchange due to  the rem oval o f circuits from  
service should  be avoided, if  possible.
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4.4.4.1 Supervision or testing o f  E T  functions - interfaces A and B

The verification o f the p roper operation  o f the exchange term inal function  can be perform ed by m eans o f 
statistical observations or by testing. Testing m ay be m anual or autom atic.

4.4.4.2 Supervision or testing o f  E T  functions - interface E

i) Failures o f codecs [except those covered in ii) below] should be recognized by the exchange using the 
criteria defined in the R ecom m endation cited in [15].

ii) Supervision o r testing o f codecs o f one or a small num ber o f channels m ay be accom plished 
according to i) above or by interoffice transm ission m easurem ent and  testing on circuits between 
exchanges or by statistical m easurem ents.

4.4.5 Through-connection supervision

The exchange should provide adequate supervision o f the cross office path  continuity.

4.4.5.1 Switched connections

The requirem ents o f § 2.5.1 are considered to be sufficient in order to  guarantee the cross office path  
continuity.

The m ethod by which this is perform ed may be on per call basis, con tinuously , statistically or by o ther
means.

4.4.5.2 Sem iperm anent connections

Sem iperm anent connections may require special supervision procedures.

4.4.5.3 n x  64-kb it/s connections

This item requires further study for both switched and sem iperm anent connections.

4.4.6 Supervision or testing o f  signalling functions

In addition  to fault detection required in § 4.3, the follow ing applies.

4.4.6.1 Channel associated signalling

The exchange should be able to verify the proper operation  o f the signalling functions by generating  and  
responding to test calls or by a statistical observation.

4.4.6.2 Common channel signalling

The exchange should  be able to  verify the p roper operation  o f the signalling functions as required  by the 
com m on channel signalling Recom m endations.

4.4.7 Supervision or testing o f  exchange error performance

A m eans o f  determ ining tha t the operational bit error ratio  requirem ents is being m et should be provided  
(see § 2.6).

4.5 Supervision or testing o f  digital facilities performance

The exchange shall have the capability  o f m onitoring digital link perform ance to  detect w hen bit e rro r 
ratio , slip rate and  loss o f fram ing thresholds exceed operational objectives. The exchange will then  take 
subsequent action to give app rop ria te  trouble indications or alarm s and  perform  o ther ap p rop ria te  actions, such as 
rem oving circuits from  service.
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4.6 Supervision or testing o f  analogue facilities performance

4.6.1 Interoffice speech path continuity check

The exchange should be capable o f perform ing speech path  continuity  checks in accordance with the 
app rop ria te  signalling system Recom m endations. C ircuits failing the speech path continuity  checks should be 
rem oved from service and repair procedures initiated  as required.

4.6.2 Interoffice transmission measurement and testing on circuits between exchanges

The exchange m ay also be equipped in ternally  or give access to external equipm ent to perform  other 
transm ission test on circuits. Faulty circuits should be rem oved from  service and  repair procedures initiated as 
required.

5 Exchange performance measurements

5.1 Call processing delays 

To be determ ined.

5.2 Ineffective call attempts

Ineffective call attem pts are bids for service tha t do not result in successful processing o f the answ er signal 
by the exchange. These may occur for m any reasons. Exam ples are:

— faulty dialling;

— abondonm ents p rio r to com pletion o f d ialling or address com plete;

— busy or no answ er term inating  line conditions;

— equipm ent m alfunctions;

— inability o f the netw ork to handle offered traffic due to capacity lim its or application  o f special 
netw ork controls.

The exchange is required to recognize ineffective call attem pts. Sum m ary inform ation o f various categories 
should  be available on request for service m onitoring, service protection  and repair activities.

F urther study is required on determ ining specific requirem ents including categories o f ineffective call 
attem pts.

5.3 Call processing and transmission performance

The exchange will be required to collect data  tha t can be used to m easure its perform ance. In some cases
external m eans o f m aking m easurem ents will also be necessary. Further study is required.

5.4 Other measurements 

To be determ ined.

N ote — § 5.4 is intended to  include m easurem ents o f exchange perform ance that would be o f use to
operating  personnel. Such indications could be used to verify the perform ance o f the exchange.
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Recommendation Q.505

T R A F F IC  M E A S U R E M E N T S

The digital transit exchange m ay be required  to collect traffic data  in o rder to facilitate engineering o f the 
exchange, connecting circuit groups and the national and in ternational netw ork. Specific requirem ents need 
further study.

Recommendation Q.506

N E T W O R K  M A N A G E M E N T  F U N C T IO N S

The ditigal transit exchange shall have the capability  o f collecting data, and  detecting or indicating  both  
norm al and  unusual traffic conditions in the telephone network. It m ay send inform ation  to allow  netw ork contro l 
systems or centres to analyze the data and be able to invoke contro ls or reroutes, either autom atically  or as 
directed, to  help alleviate problem s in the network. Specific requirem ents need further study.

Exam ples o f data tha t m ay be required to be reported are:

a) For each outgoing circuit group,1 the num ber o f bids offered and  the num ber o f seizures tha t result, 
determ ined by quarter-hour intervals. (Unsuccessful b ids can be m easured as an alternative to 
seizures).

b) The num ber o f answ er signals received for each outgoing circuit group  determ ined by quarte r-hour 
intervals.

c) The length o f queue w aiting for access to com m on contro l equipm ent.

d) The equipm ent occupancy or num ber o f call arrivals per un it time.

e) Periodic observation o f efficiency rates to destination  countries with sum m aries o f failures by 
categories.

The exchange should have the capability  to  respond as required  to netw ork m anagem ent controls.
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Recommendation Q.507

T R A N S M IS S IO N  C H A R A C T E R IST IC S FOR  

T E L E P H O N Y  O F  D IG IT A L  T R A N SIT  E X C H A N G E S

1 General

This R ecom m endation applies- to  digital transit exchanges for telephony in Integrated Digital N etw orks 
(ID N s) and m ixed (ana logue/d ig ita l) networks. The field o f application  o f this R ecom m endation is found in 
R ecom m endation Q.501.

The signals taken into consideration  are passed through the following interfaces as described in Recom ­
m endation  Q.503 and in Figure 1/Q .507:

— interface A, for prim ary PCM  m ultiplex signals at 2048 k b it/s  or 1544 k b it/s ;

— interface B, for secondary PCM  m ultiplex signals at 8448 k b it/s ;

— interface E, com prising both  4-wire and 2-wire interfaces. Interfaces E l and  E2 are analogue 
interfaces and represent possible applications of interface E in Figure 1/Q .503.

Specifically this R ecom m endation applies to the transm ission characteristics o f digital transit exchanges for 
signals passed between analogue interfaces, nam ely interfaces E l and E2.

In addition , for param eters such as transm ission delay or transm ission loss, values for signals passing from  
interface E to interfaces A or B (“ analogue-to-digital”) are given. C orresponding values are also given for signals 
o f  the sam e type, e.g. related to telephony or sim ilar services, when passing from  interface A or B to interface A 
or B (“digital-to-digital”).

For signals o f o ther types, for exam ple, 64-kb it/s data  signals, which are never passed through an 
analogue interface, this R ecom m endation should be considered in conjunction with the o ther transm ission 
characteristics recom m ended in R ecom m endation Q.503.

Some o f the transm ission characteristics for connections between an analogue interface and a 64-kbit/s 
channel tim eslot at the recom m ended digital interfaces are still under study and therefore are not yet included in 
this R ecom m endation.

The transm ission characteristics o f voice-frequency (VF) connections through a digital transit exchange 
should  in principle provide perform ance in accordance with R ecom m endations G.712 [1] and, where applicable, 
R ecom m endation Q.45 [2] (see also R ecom m endation G.142 [3]).

2 Definition of switching points

2.1 Virtual analogue switching point

The virtual analogue switching points are defined in R ecom m endation G.101 [4],

2.2 Switching input and  output

The transm ission /sw itch ing  boundaries shown in Figure 1/Q .507) should be used considering as:

a) switching equipm ent input: the po in t for the receive channel,

b) switching equipm ent ou tpu t: the po in t for the transm it channel.

* , The exact position o f each o f these po in ts depends on national practice and it is unnecessary for the
C C IT T  to define it. Only the national authority  responsible for each digital transit exchange can fix the position
o f these points in each case.

3 Transmission delay through an exchange

The transm ission delay th rough an exchange is the sum of the times necessary to pass in both  directions 
on a connection  through the exchange. It includes delay due to alignm ent o f  the fram e but does not include delays
due to  ancillary  functions, such as echo suppression or echo cancellation. The transm ission delay for passing in
both  d irections through any exchange should m eet the requirem ents given in Table 1/Q .507, where the term  m ean 
value is understood  as the expected value in the statistical sense. The m inim um  delay po in t o f the delay /frequency  
curve will be selected when analogue interfaces are involved.
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Control through a digital transit exchange

- 3 .5  dBr
1 (see § 4 .3 .1 )  ' 1 ’

' 0 dBr I Si R eceive 1 0 dBr I

Line
In ter- 1 E xchange i E xchange In ter-

Linefa c e  ! term inal i j term inal i fa c e
term inal A or B 1

1 0 dBr--------- o ------------------

(ET)

? S ee  | d 1----------
(ET) 1 A or B 

0 dBr 1------ 0------------------------

term ina l

T R(dBr)
Channel In ter­

transla tion face
eq u ip m en t E1 !

| S (dB r)
 o

See Note 3

Digital
sw itch ing
n e tw o rk

See Note 3

In terface E2 R (dBr)
S (dB r)

Line

-o  S ee  
I N o te  2

 o

Circuit (national or international)

o----- PS

S f
PR

S(dBr)

R(dBr) |

In te r­
face
E1

o-----

S end

- 3 .5  dBr 
Virtual an a lo g u e  
sw itch in g  p o in ts

S(dBr) L

C hannel
tran sla tio n
e q u ip m e n t

In te rface  E2
R(dBr) I

Line

Circuit (national or in ternationa l)

CCITT-39220

Digital p a th  

A nalogue p a th

A /D  co n v erte r  

D /A  co n v erte r

, j PR P ad  receive  d irection  
A nalogue p ad  p s  Pgd se n d  d irec tjon

 H Digital pad

N ote 1 -  Ideal digital to analogue converter (see § 4.1.2.2).
N ote 2 -  Ideal analogue to digital converter (see § 4.1.2.2).
N ote 3 -  Possible digital loss pad (see § 4.2.1).
Note 4 -  T he values o f R and S for 2-wire interfaces may not necessarily be equal to those o f 4-wire interfaces.

FIG U R E  1/Q.507

Transmission levels and virtual analogue sw itching points at a digital transit exchange

TA B LE 1/Q.507 

Transmission delays through an exchange

In terconnection M ean value
0.95 probability 

o f not exceeding

Digital-digital ^  900 ps 1500 ps

D igital-analogue ^  1500 ps 2100 ps

A nalogue-analogue <  2100 ps 2700 ps

N ote  -  T hese values for the  transm ission  delays are applicable under reference load A conditions as defined  in 
R ecom m endation  Q.504, § 2.1.
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4 Transmission relative levels and transmission loss

4.1 Definitions

4.1.1 Relative levels

4.1.1.1 Analogue interfaces

Let the nom inal relative level at the switching equipm ent input point associated with a receive channel 
be R. '

Let the nom inal relative level at the switching equipm ent ou tpu t po in t associated with a transm it channel
be 5.

4.1.1.2 Digital interfaces

In any case, the relative level at the switching equipm ent input and  ou tpu t points will be said to be 0 dBr. 
Since relative level has no real m eaning when applied  to digital signals, it is necessary to  assum e virtual ideal 
ana logue/d ig ita l conversion as specified in 4.1.2.2 (see also [5]).

4.1.2 Transmission loss

4.1.2.1 Nom inal transmission loss

W hen a transit connection is established through an exchange by connecting the receive and  transm it 
channels o f one circuit to the transm it and receive channels respectively o f another circuit and  the transm ission 
loss to  be attributed  to the incom ing channel o f a circuit is T, the nom inal transm ission loss (NL) for each way of 
the connection , is defined as

N L = R — S  + T.

Note 1 — In some cases the loss corresponding to T  may be im plem ented external to the switching 
equipm ent. In those cases the nom inal transm ission loss o f the exchange becomes:

N L =  R -  S.

N ote 2 — If the circuits are operated  at d ifferent losses, the nom inal transm ission loss o f  the exchange 
will be correspondingly d ifferent in the two directions.

4.1.2.2 Actual transmission loss

F or each direction o f a transit connection the actual transm ission loss (AL) is the change in level caused to 
a test signal of app rop ria te  level at the reference frequency recom m ended in R ecom m endation G.712 [1] injected 
at the sw itching equipm ent input and detected at the switching equipm ent output.

F or definition purposes, in the case o f telephony, a digital term ination  m ust be considered to be connected 
to  an ideal decoder (which conform s exactly to [6]) and  to an ideal encoder (which conform s exactly to [7]).

F or m easurem ent purposes the ideal decoder and encoder will be replaced by real ones with appropria te  
accuracy.

N ote — In the case o f digital-to-digital connections, an equivalent m easurem ent could also be perform ed 
in a pure digital way.

4.1.2.3 N et switching loss

The net switching loss (SL) is defined as the difference between the actual transm ission loss and  the 
nom inal transm ission loss:

SL =  AL -  NL.

4.2 Transmission loss requirements

In  practice, d ifferent connections established by the sw itching equipm ent will introduce different values o f 
net sw itching loss so that a d istribution  o f net sw itching losses will arise.
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4.2.1 M ean value o f  net switching loss

The m ean value of the net sw itching loss should be 0 dB.

As a general principle the use o f digital loss pads should be avoided since apparatu s needed to preserve or 
control the transm ission plan defined for the analogue netw ork should w herever possible be incorporated  in 
analogue portions o f the network. A dherence to this principle will ensure that the evolving digital netw ork will not 
becom e encum bered with superfluous apparatus needed only for the interim  m ixed an a logue /d ig ita l period. 
However, it is recognized that during the transition  stage to a com pletely digital netw ork, existing national 
transm ission p lans may require digital pads to be inserted for digital exchange connections term inating  in the 
country in question.

4.2.2 Loss dispersion o f  net switching loss

The standard  deviation o f loss m easured with a test signal o f app rop ria te  level at the reference frequency 
recom m ended in R ecom m endation G.712 [1] injected at all possible ports between any sw itching equipm ent inpu t 
and any switching equipm ent ou tpu t should not be greater than x  dB.

Note — The value for x requires further study.

4.3 Relative levels requirements

4.3.1 Relative levels at the virtual analogue switching points

W ith respect to in ternational telephone connections, the nom inal send and  receive relative levels at the
virtual analogue sw itching points o f an in ternational digital exchange should in general be —3.5 dBr, bu t som e
exceptions can be found in [8].

The nom inal send and  receive relative level at the virtual analogue sw itching po in ts at in term ediate 
national exchanges should com ply with the national transm ission plans.

4.3.2 Relative levels at the analogue interfaces o f  the exchange

The m inim um  and  m axim um  relative levels at the analogue inpu t and  o u tpu t ports o f the exchange need 
to be specified. This item is still under study.

Some explanations concerning the concept o f relative levels can be found  in [5].

5 Requirements for echo and stability control

This applies to exchanges to which 2-wire circuits are connected. The recom m endation  cited in [9] (with 
respect to  stability) and  [10] (with respect to echo) have to be observed. This R ecom m endation  gives values o f the 
necessary loss o f the path “a-t-b” which is determ ined by relative levels and by the balance return  loss.

Note — A wide variety o f values o f pads PR and  PS (see legends to F igure 1 /Q .507) as well as o f balance 
networks can be encountered because o f the differences am ong national practices. The choice o f pad  and  balance 
values is governed not only by the transm ission requirem ents o f the individual national netw orks bu t also by 
the need to com ply with C C IT T  R ecom m endations (Volume III)  concerning echo, stability, system loading, 
crosstalk, etc., on in ternational connections.

6 Attenuation distortion

6.1 Between 4-wire interfaces

See the R ecom m endation cited in [11] adopting  where required  the m ore stringent lim its show n dotted  in
Figure 1/G .712  [12],

6.2 Between 2-wire interfaces or 2-wire and 4-wire interfaces

U n d ers tu d y .

Note — In case o f 2-wire and  4-wire interfaces the influence o f  line-signalling equipm ent using the speech 
wires is no t included in R ecom m endation G.712 [1].
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7 Delay distortion

See the R ecom m endation cited in [13].

8 Impedance of VF ports

8.1 4-wire interfaces

See the R ecom m endation cited in [14].

8.2 2-wire interfaces

N om inal im pedance to be defined depending on national conditions (e.g. for loaded and  unloaded cables).

9 Return loss

The return loss has to be m easured against the nom inal im pedance given in § 8.

9.1 A t 4-wire interfaces

In accordance with the R ecom m endation cited in [15].

9.2 A t 2-wire interfaces 

U nder study.

10 Impedance unbalance to earth

M easurem ents and  values defined in the R ecom m endation cited in [16] apply, nam ely: 

at 300 - 600 Hz >  40 dB 

at 600 - 3400 Hz >  46 dB

Note  — These values are suggested as a provisional basis. An im provem ent o f these values is desirable 
and  seems possible. F urther study is required, especially for values needed at lower frequencies (e.g. 50 or 60 Hz).

11 Idle channel noise

11.1 At- 4-wire interfaces

In accordance with the R ecom m endations cited in [17] o r [18].

11.2 A t 2-wire interfaces 

U nder study.

Note — Noise caused by analogue sources in cases o f 4-wire and  2-wire analogue interfaces has also to be 
taken into account.

12 Crosstalk

12.1 Analogue 4-wire interfaces

12.1.1 Crosstalk requirements

See the R ecom m endations cited in [19] and  [20].

12.1.2 Crosstalk measurem ents (for sine-wave measurements)

F or m easurem ent, an auxiliary signal (a low level activating signal) should be injected into the disturbed 
channel; a pseudo-noise signal as specified in R ecom m endation 0.131 [21] at a level o f —65 to —51 dBmO is 
suitable. It is necessary to use a frequency selective detector when perform ing this m easurem ent.
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12.2 Analogue 2-wire interfaces 

U nder study.

Note — C rosstalk caused by analogue sources in case o f 4-wire and  2-wire analogue interfaces has also to 
be taken into account.

13 Intermodulation products

The R ecom m endation cited in [22] applies. For m easurem ent purposes a sim plified m ethod as defined in 
, the R ecom m endation cited in [23] is preferred.

The R ecom m endation cited in [24] also applies.

14 Total distortion, including quantizing distortion

The R ecom m endation cited in [25] applies.

For additional in form ation concerning the concept o f the “quantizing d isto rtion  u n it” , used for transm is­
sion p lanning purposes, see [4] and  [26].

15 Unwanted in-band signals at the channel output interface

See the R ecom m endation cited in [27].

16 Variation of gain with input level

See the R ecom m endation cited in [28],

17 Discrimination against out-of-band input signals

See the R ecom m endation cited in [29].

Note — An additional requirem ent for 2-wire interfaces may be needed in o rder to  suppress frequencies at 
16 2 /3  Hz and 50 or 60 Hz (e.g. fundam ental waves o f interference from  pow er lines and  electrical railways).

18 Spurious out-of-band signals at the channel output

See the R ecom m endation cited in [30].

19 Short-term and long-term variation of loss

See the R ecom m endation cited in [31].

20 Adjustment of relationship between VF level and encoding law

See the R ecom m endation cited in [7].

Note — Some m odification or addition  m ay be required for 2-wire interfaces.
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Recommendation Q.601

1 G E N E R A L

1.1 Change fro m  narrative to S D L  presentation

These R ecom m endations provide a set o f interw orking specifications for C C IT T  signalling systems. The 
specifications are based on the C C IT T  Specification and  D escription Language (SDL) described in R ecom m enda­
tions Z.101 to Z.104. In these Recom m endations on in terw orking the SDL is used as a specification language.

Existing specifications in narrative form have not com pletely and  unam biguously  specified interw orking o f 
C C IT T  Signalling Systems. In addition , the in troduction  o f digital switching, transm ission and  signalling systems 
creates new interw orking dem ands.

Previous in terw orking specifications have been analyzed and  reconsidered in p repara tion  o f the present 
R ecom m endations. W here discrepancies exist between the previously prin ted  in terw orking specifications and  the 
interw orking specifications o f the present R ecom m endations, the latter shall be binding.

The new SDL interw orking specifications will not replace the existing (narrative) specifications o f the 
signalling systems concerned. They will only cover tha t part o f the signalling system procedures which is o f 
im portance to interw orking. The detailed procedures o f the signalling systems are to be found  in the existing 
R ecom m endations (Yellow Book, Fascicles VI.2, V I.3 and  VI.6). Furtherm ore, only those sw itching procedures are 
shown that are relevant to interw orking.

SDL provides an im plem entation  independent and  com prehensive m ethod o f p resentation . It encom passes 
the previous interw orking R ecom m endations and  ensures that the interw orking conditions are included in a 
regular and form alized m anner. The chosen m ethod facilitates the specification o f in terw orking with fu ture 
signalling systems. The use o f well defined events with a graphical presen tation  reduces readers’ language 
problem s.

1.2 Compatibility between signalling systems

D uring the developm ent o f C C IT T  Signalling Systems, the signalling capacity  has constantly  been 
increased. In this way it has been possible to incorporate new features. However, it is no t always possible to 
transfer these features when interw orking with older systems.

In the case o f signalling systems with large signalling capacity, it is possible to transm it distinct statem ents 
on certain conditions, e.g. “busy” , “type o f connection”, etc. On the o ther hand , how ever, signalling systems w ith 
small signalling capacity  require m ore general m eanings to be assigned to the signals. Figure 1/Q .601 illustrates 
this by an exam ple.

1.3 Interworking combinations

Since the C C IT T  Signalling Systems are to be used for in te rnational te lephone com m unication , in te r­
w orking between the different signalling systems m ust be ensured. In terw orking takes place in a transit exchange 
which m ust possess suitable equipm ent for processing the signals o f both  signalling systems involved. In terw ork ing  
o f the signalling systems can take place on all levels o f the telephone netw ork:

— national
— regional
— in ternational.

W ith a num ber o f s d ifferent signalling systems the m axim um  num ber o f  interw orking com binations will
be:

i = s ■ (s — 1)

If  the present standardized Signalling Systems No. 4, No. 5, No. 6, No. 7, R1 and R2 only are taken into 
account, a to tal o f 30 different in terw orking com binations is obtained w ith 5 = 6 .
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a System No. 4 o System No. 5 o System R2 o System No. 6 o
A -4 : C ongestion  in the 

natio n a l netw ork
N N C : N atio n a l-n e tw o rk - 

congestion  signal

Busy-flash signal Busy-flash signal

B-4 : C ongestion  (encoun tered  
after changeover 
from  A  signals to 
B signals)

C F L : C a ll-failu re  
signal

A D I : A d d ress-incom plete  
signal

A -15 C ongestion  in an 
in te rn a tio n a l exchange 
o r its o u tp u t

S E C : S w itch ing -equ ipm en t- 
congestion  signal

C G C : C ircu it-g roup-congestion  
signal

B-3 : S ubscriber line busy S S B : Subscriber-busy  signal 
(electrical)

C C IT T - 3 2 6 9 0

F IG U R E  1 /Q .601

H ypothetical transit connection; interworking o f som e backward signals
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The num ber o f possible com binations becomes even greater if the national signalling systems are taken 
into account.

The m ethod for in terw orking o f standardized C C IT T  Signalling Systems described in these R ecom m enda­
tions m ay also be advantageous for interw orking with other signalling systems.

Recommendation Q.602

2 IN T R O D U C T IO N

Interw orking is defined to be

— the contro lled  transfer o f signalling inform ation  across the in terface between d ifferent signalling 
systems where the significance o f the transferred  inform ation  is identical or w here the significance is 
translated  in a defined num ber, and

— the perform ance o f appropria te  sw itching procedures in association w ith the transfer.

The duration  o f interw orking com m ences with the instant when an  outgoing signalling system is 
successfully selected and  the interw orking continues th roughout the call until the connection  is released. 
Interw orking ceases with the release o f the connection w hether the release is in itia ted  by reception  o f a 
clear-forw ard signal or in response to some other condition.

2.1 Functional partitioning

W hen interw orking is specified in SDL, three separate functional blocks w ith-distinct procedures b are used 
(see Figure 2/Q .602), nam ely

— the incom ing signalling system logic procedures,

— the in terw orking logic procedures,

— the outgoing signalling system logic procedures.

It is understood  that in terw orking logic procedures are dealt w ith in the second functional block. This 
functional subdivision allows only those events which can be processed w ithin the individual incom ing and  
outgoing signalling system logic procedures part to be sent to or from  the in terw orking logic procedures part.

Both the incom ing and outgoing signalling system logic procedures cause actions such as the sending o f  an 
acknow ledgem ent signal, the s ta r t in g 'o f  tim e supervision, and the generation  o f an in terw orking event th a t 
includes additional in form ation, e.g. the use o f satellite circuits and  echo suppressors.

The action follow ing the reception o f an in terw orking event m ay be the generation  o f one or m ore signals 
as well as the operation  o f in ternal signalling and  switching procedures.

The in terw orking logic procedures are used to specify the action  to be taken  in all cases, especially when 
there is no direct translation  from  an interw orking event to a signal.

2.2 Descriptive tools

A general approach  to specifying interw orking — know n as events app roach  — is used.

To prepare SDL diagram s three sets o f events are used [see R ecom m endation Q.603], nam ely

— Forw ard Interw orking Telephone Events (FITEs)

— Backward Interw orking Telephone Events (BITEs) and

— Switching Processing Interface Telephone Events (SPITEs).

FITEs perform  inform ation transfer in the forw ard direction from  an incom ing signalling system to an 
outgoing signalling system.

In  th e  R e c o m m e n d a tio n s  on  in te rw o rk in g  o f  s ig n a llin g  system s the  te rm  “ p ro c e d u re ” is u sed  in  th e  sa m e w ay  as th e  te rm  
“ p ro c e ss” in  R e c o m m e n d a tio n  Z .101, § 1.3.9.
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BITEs perform  inform ation  transfer in the backw ard direction from  an outgoing signalling system to an 
incom ing signalling system.

SPITEs describe the in form ation flow at the functional in terface between signalling and switching. These 
events are considered to be in ternal to the signalling procedures.

In the events approach , all in form ation  transfer between any incom ing and  outgoing signalling system 
occurs at a standard  interface by m eans o f interw orking telephone events. This is illustrated in Figure 2/Q .602. 
The concept o f an interw orking event is generally valid and  applies to all interw orking com binations.

To provide a rool for the interw orking specifications, information analysis tables [see R ecom m enda­
tion  Q.604] are prepared. They identify the in form ation  elem ents o f all forw ard and  backw ard signals (which are 
relevant to interw orking) for each signalling system. They also identify the possible inform ation loss, add ition  or 
change which occurs in the case o f interw orking o f signalling systems.

2.3 Symbols

The sym bols and  rules o f SDL used for in terw orking specifications are presented in R ecom m enda­
tion  Z.102.

2.4 Rules fo r  interworking diagrams

The general objective is to present all the in terw orking specifications by m eans o f SDL.

The follow ing rules apply  to in terw orking specifications.

2.4.1 The in terw orking specifications shall be im plem entation independent.

2.4.2 They shall facilitate the specification o f interw orking with o ther signalling systems.

2.4.3 They shall be unam biguous and as com plete as possible, this m eans specifically tha t

a) only those sw itching procedures shall be represented which directly influence the interw orking o f 
signalling systems;

b) only those procedures o f the outgoing and  the incom ing signalling system logic are specified which
are relevant to  interw orking, i.e. procedures which are signalling system dependent and others which
have no influence on the interw prking procedures are not represented in the functional parts o f the 
outgoing and  incom ing signalling system logic procedures;

c) detailed in form ation , such as the exact description o f the com pelled signalling cycle, recognition tim es
o f  signals, encoding, frequencies used, is not described in the outgoing or incom ing functional parts.
Such details can be found in the specifications o f the signalling system;

d) conditions resulting from  m alfunctions o f equipm ent which have no relevance to interw orking, shall 
no t be taken into account.

2.4.4 SDL connector sym bols are used to  cover som e detailed procedures th a t need no t be represented when 
their descriptions are no t im portan t for the interw orking procedures.

2.4.5 E quipm ent term inology, e.g. “register” m entioned in the logic procedures is understood  to  be functional.

2.4.6 The in form ation  analysis tables include only signals relevant to  interw orking. Any internal signals w ith a
m eaning specific to a single signalling system are not listed.

2.4.7 In  draw ing the SDL diagram s for the interw orking specifications, it was assum ed that no tim e elapses 
between consecutive states; i.e. state transitions are instantaneous. Tim e elapses only w ithin a state.
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Incom ing  
signa lling  sy s te m  
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F IG U R E  2 /Q .6 0 2

Partitioning o f  interworking procedures in functional blocks (SP IT E s are not presented in this figure)
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Recommendation Q.603

3 E V E N T S

All inform ation transfer between incom ing and outgoing signalling systems logic procedures occurs as 
events. These events are represented as F ITEs, BITEs and activation  signals. In addition , SPITEs are used 
internally .

The translation  o f the in form ation content o f a signal into its corresponding interw orking telephone event 
m ust no t lead to a change o f its in form ation content, i.e. the in form ation  content m ust be translated  only into one 
single in terw orking telephone event.

Tables A -l to A-3,} list all o f the forw ard interw orking telephone events (FITEs), backw ard interw orking 
te lephone events (BITEs) and sw itching processing interface telephone events (SPITEs).

There are some events which are the direct result o f signals received in some particu lar call phase. These 
events perform  the transfer o f signalling inform ation. However no t all signals directly generate interw orking 
events.

There are some events which are the result o f signals in a particu lar call phase and internal logic 
procedures. This applies particularly  to routing, country code indications and echo-suppressor control.

There are some events (e.g. due to  tim e-outs) which are purely the result o f internal interw orking logic 
procedures. In addition, it may be useful to consider the in ternal procedures o f the various signalling systems, 
which do not generate in terw orking events.

In using the events approach  the follow ing rules are observed:

a) In generating events all the circum stances under which the event m ay a rise 'a re  exam ined so that the 
event description is exact.

b) All events which have been identified by considering the response o f a signalling system to events are 
included in Tables A-l to A-3.

Recommendation Q.604

4 IN F O R M A T IO N  A N A L Y SIS  T A B L E S

Inform ation  analysis tables are provided for each signalling system. These tables list the inform ation 
elem ents o f the forw ard and  backw ard signals fo r C C IT T  signalling systems.

Tables A-4 to A-8 b show the forw ard signals relevant to interw orking o f Signalling Systems No. 4, No. 5, 
N o. 6, R1 and  R2, split up  into their individual inform ation elements. In these tables, com parisons are m ade 
between the contents o f the signals used by the different systems.

Tables A-9 to A-13 b show the backw ard signals relevant to interw orking o f S ignalling Systems No. 4, 
No. 5, No. 6, R1 and R2, split up  in to  their individual in form ation elements. In the rows headed “corresponds to 
signal No. . . .  o f Signalling System . . . ” the signals are entered together with their corresponding signal, if any, in 
the d ifferent systems.

The tables include an indication  to the o ther signalling systems where

— equivalent signals have the same inform ation  content,

— equivalent signals are no t provided,

— equivalent signals contain  less or substitute in form ation ,

— equivalent signals contain  additional or changed inform ation.

b  See A n n ex  A  to  R e c o m m e n d a tio n s  Q .601-Q .608.
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4.1 Inform ation content o f  the signals

The individual signals are assigned specific in form ation  so as to enable messages to be transm itted . The 
m eaning o f these signals can be seen from  the specifications o f C C IT T  Signalling Systems.

W ith regard to their in form ation content, a basic distinction can be m ade between:

— signals contain ing a single in form ation  elem ent, and

— signals contain ing several inform ation elements.

An inform ation  elem ent is understood to be the sm allest indivisible com ponen t o f in fo rm ation  (within a 
signal) considered in this R ecom m endation.

For the interw orking o f different signalling systems, the in form ation  conten t o f the signals to be translated  
is o f great im portance. In the case where*two signalling systems interw ork, it is possible to assign all signals used 
in the C C IT T  Signalling Systems to one of the follow ing categories:

a) signals coinciding in all in form ation elem ents,

b) signals coinciding at least in one, but not in all in form ation elem ents,

c) signals coinciding in no in form ation elem ent at alk

4.2 Consequences

I f  signals with identical in form ation  conten t are present in the signalling systems, the interw orking 
condition is fulfilled. N o m odification  of inform ation  occurs [refer to a) o f § 4.1 above].

If  the signal m eanings do not agree in all in form ation  elem ents, those signals m ust be allocated to one
another where m axim um  agreem ent is to be achieved, so as to minim ize the loss or addition  o f inform ation  [refer 
to  b) o f § 4.1 above].

If a signal possesses inform ation  elem ents which are no t present in the signals o f the other signalling 
system with which in terw orking should take place, the inform ation concerned canno t be transm itted  and  the 
appropria te  perform ance feature cannot be utilized [refer to c) o f § 4.1 above].

In a few cases special procedures have to be laid dow n if the status o f the connection  does not perm it
transm ission o f the intended in terw orking signal. If conversion is not possible with certain  backw ard signals, it
may be necessary to apply a corresponding tone (see R ecom m endation Q.35).

In addition , there are cases in which the in form ation  content o f several signals o f one o f the signalling
systems has to be converted so as to obtain one signal o f the other signalling system and  vice versa.

Recommendation Q.605

5 D R A W IN G  C O N V E N T IO N S

In addition  to R ecom m endations Z.101 to  Z.104, the follow ing rules apply  to  the logic procedures o f the 
interw orking specifications.

5.1 Inputs and outputs

In accordance with the basic concepts o f SDL, internal inputs and  ou tpu ts are used for logic procedures 
that do not go beyond the functional block involved. In addition , som e SPITEs are used as internal inputs to 
describe the in form ation  flow at the interface between the signalling and  sw itching procedures.

All other inputs and outputs, including FITEs and BITEs as well as signals, which pass from  one 
functional block to another are considered as being external.

The external inputs and outputs point in the d irection o f the da ta  flow between the three functional blocks 
as show n in Figure 2/Q .602.

A m ultiple input (i.e. a group o f signals) which leads to one and  the sam e procedure can be represented by 
one standard  sym bol including that group o f signals, if  possible.
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5.2 States

State sym bols shall contain

— the state num ber, and
— the descriptive text o f the state.

M ost frequently the state indicates the input .being waited for.

The layout o f the state sym bol to be used for the interw orking specifications is given in Figure 3/Q .605.

F  ~~I D escrip tiv e  te x t 
1 o f th e  s t a te

C C IT T - 3 2 7 1 0

it S ta te  n u m b e r

FIG U R E 3/Q .605  

State sym bol

5.3 Connectors

C onnectors are represented by a circle. The in -connector labels (within the connector symbol) shall be 
un ique within the sam e interw orking diagram .

The designations used w ithin the connector sym bols are as follows (see Figure 4/Q .605):

a) arabic num bers, where the vertical line o f flow o f the procedure is to be interrupted . Subscripts 
outside the connector indicate the sheet num bers on which the associated connectors appear;

b) capital letters, where the horizontal line o f a m ultiple branching  o f the process is to be in terrupted. 
Subscripts outside the connectors indicate the sheet num bers, on which the associated connectors 
appear;

c) “Pj” to indicate tha t the procedures are not com pleted (e.g. a subroutine or another detailed, 
procedure). The connector symbol will then be non-subscrip ted  with sheet num bers but be provided 
with the com m ent “to be com pleted” associated with a reference to the R ecom m endation concerned, if 
any.

The connector reference is always shown in the left-hand colum n of each sheet o f the interw orking 
diagram s.

5.4 Procedures not presented

In general, possible signals which are not shown as inputs in a given state are to be considered as 
consum ed but discarded, i.e. ignored. A special treatm ent may be required in the follow ing cases:

a) electrical conditions not recognized as regular signals (e.g. 1 out o f 6 frequencies in the case of M FC 
signalling),

b) regular signals, but no t relevant to interw orking (e.g. blocking, identification),

c) any other regular signal recognized as an abnorm ality  (e.g. out o f sequence).

In  the cases a) and  c), the appropriate  actions to be taken are not specified in the existing R ecom m enda­
tions. Further study is required.

The reactions in case o f signals out. o f sequence can be shown by m eans o f a s ta te /signal m atrix as 
auxiliary docum entation . The in terpretation  o f the diagram s will then be unam biguous.

5.5 Presentation o f  time supervision

The m ethod o f tim e supervision presentation to  be used is shown in Figure 5/Q .605.

If  two tim ers are runn ing  in a state such th a t the longer tim er can never m ature, the input “tim e release”
should  nevertheless be show n for both  tim ers in order that no m isunderstanding can result. The m eaning o f start t,
also includes the possibility o f restart f  , t , m eans the expiry o f t j .
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Out-connectors

k O u t-co n n ec to r  N o . 7, th e  
co rre sp o n d in g  in -co n n ec to r  
is given on  sheet 4

i

O u t-co n n ec to r  A , th e  
co rre sp o n d in g  in -co n n ec to r  
is given on  sheet 3

In-connectors

In -co n n e c to r  N o . 7, th e  
co rre sp o n d in g  o u t-co n n ec to rs  
are  given on  sheets 2 , 6 a n d  8

In -co n n e c to r  A , th e  co rre sp o n d in g  
o u t-co n n ec to r  is given on  sheet 5

F IG U R E  4 /Q .605  

Exam ples of how to use connectors

CD-
S ta r t  \

t, > — ■t t i =
i 'ii

CCITT - 3 2 7 3 0

F IG U R E  5 /Q .605  

M ethod o f time supervision presentation

5 ® "

CCITT - 3 2 7 2 0

2 , 6 , 8 <P 2 , 6 , 8
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5.6 Storage o f  inputs

D uring the m ethod o f register function activation, all inputs are im plicitly stored and the sequence o f 
F ITEs is also recorded. W hen the register function is not activated, inputs m ust explicitly be stored if required in 
a later state transition .

5.7 M ethod o f  changing the order o f  signals

In several in terw orking situations, the order in which signals are received is not necessarily the order o f 
their utilization. Therefore, a rearrangem ent o f the order is necessary. To change the signalling sequence in the 
interw orking diagram s, the m ethod indicated in Figure 6/Q .605 should be applied. Figure 6/Q .605 shows how 
such a situation can be coped with by SDL.

Incom ing  logic 
p ro c e d u re s  of 
s y s te m  X

In te rw o rk in g  logic 
p ro c e d u re s  from  
s y s te m  X to  s y s te m  Y

O u tg o in g  logic 
p ro c e d u re s  of 
sy s te m  Y

> I

> 2

> 2

>  2
C CITT-32740

FIG U R E 6/Q .605  

M ethod o f changing the order o f signals
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The case o f m ultiple sending o f FITEs 1 or digits often occurs in the logic procedures: in the form er case 
in the incom ing or in terw orking procedures, and in the latter case in the outgoing procedures of, the en-bloc 
S ignalling Systems No. 5 and  R l. The presentation o f Figure 7/Q .605 should  be used, a) o f  F igure 7/Q .605 is used 
for m ultiple FITEs 1, while b) o f Figure 7/Q .605 is used for outgoing S ignalling Systems No. 5 or R l. In b) o f  
Figure 7/Q .605 the outgoing logic has already received all the FITEs 1 and  has established the “ST co n d itio n ” 
prior to the logic sequence shown.

5.8 Multiple sending o f  F ITEs I or digits

a) Normal method

O nly valid  
fo r  Signallinc 
S y s te m  No. 1

C C ITT -32752

F IG U R E  7 /Q .605  

Presentation method for multiple use o f  FITE 1
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5.9 Different signalling speeds

In interw orking cases where the signalling system at tl^e outgoing end uses the overlap signalling m ode 
with acknow ledgem ents (Signalling Systems No. 4 and R2) or where the signalling speed o f the system at the 
outgoing end is lower than that at the incom ing end, the presentation  m ethod indicated  in Figure 8/Q .605 should 
be used.

F IG U R E  8 /Q .605

Presentation method for cases where the signalling system  
at the outgoing end uses the overlap signalling method
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6 L O G IC  P R O C E D U R E S

The logic procedures are p repared  as:

a) logic procedures for incom ing signalling systems,

b) in terw orking logic procedures,

c) logic procedures for outgoing signalling systems.

A state overview diagram  is provided with each procedure. The state overview d iagram :

— lists the states for the logic,

— provides a sheet reference for each state, and

— shows perm itted transitions between states.

In addition , notes and  tim ers are provided.

6.1 Incoming signalling system  logic procedures

In specifying the logic procedures the following elem ents are used:

Recommendation Q.606

a) inputs in the form  o f forw ard signals,

b) ou tputs in the form  of FITEs,

c) inputs in the form  o f BITEs,

d) outputs in the form  o f backw ard signals,

e) tim e supervision arrangem ents,

0 routing and  sw itching aspects that are needed for interw orking (SPITEs).

Incom ing signalling system logic procedures are provided for:

- Signalling System No. 4 in R ecom m endation Q.611,

- Signalling System No. 5 in R ecom m endation Q.612,

- Signalling System No. 6 in R ecom m endation Q.613,

- Signalling System R l in R ecom m endation Q.615,

- Signalling System R2 in R ecom m endation Q.616.

Signalling System No. 7 procedures are to be provided after the S ignalling System No. 7 Specifications 
becom e available.

6.2 Interworking logic procedures

In specifying the logic procedures the following elem ents are used:

a) inputs in the form  o f FITEs from  the incom ing signalling system,

b) outputs in the form  o f F ITEs to the outgoing signalling system,

c) inputs in the form  o f BITEs from  the outgoing signalling system,

d) outputs in the form  o f BITEs to the incom ing signalling system,

e) routing  and sw itching aspects that are needed for interw orking (SPITEs).

Interw orking logic procedures can be provided for every possible com bination  o f C C IT T  Signalling 
Systems.

The follow ing interw orking com binations are provided:

— Signalling System No. 4 to R2 in R ecom m endation Q.634,

— Signalling System No. 5 to No. 6 in R ecom m endation Q.642,

— Signalling System No. 5 to R l in R ecom m endation Q.644,

— Signalling System No. 5 to  R2 in R ecom m endation Q.645,
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— Signalling System No. 6 to No. 5 in R ecom m endation Q.652,

— Signalling System No. 6 to R l in R ecom m endation Q.654,

— Signalling System No. 6 to R2 in R ecom m endation Q.655,

— Signalling System R l to No. 5 in R ecom m endation Q.671,

— Signalling System R l to No. 6 in R ecom m endation Q.672,

— Signalling System Rl to R2 in R ecom m endation Q.674,

— Signalling System R2 to No. 4 in R ecom m endation Q.681,

— Signalling System R2 to No. 5 in R ecom m endation Q.682,

— Signalling System R2 to No. 6 in R ecom m endation Q.683,

— Signalling System R2 to R l in R ecom m endation Q.685.

Note — The com bination o f Signalling System No. 4 to R l and vice versa are not specified. These 
com binations are neither in use nor is it, at present, intended to apply them  in future.

6.3 Outgoing signalling system logic procedures

In specifying the logic procedures, the follow ing elements are used:

a) inputs in the form  of FITEs,

b) outputs in the form  of forw ard signals,

c) inputs in the form  of backw ard signals,

d) outputs in the form  of BITEs,

e) tim e supervision arrangem ents,

0 routing  and switching aspects that are needed for in terw orking (SPITEs)

O utgoing logic procedures are provided for:

- Signalling System No. 4 in R ecom m endation Q.621,

- Signalling System No. 5 in R ecom m endation Q.622,

- Signalling System No. 6 in R ecom m endation Q.623,

- Signalling System R l in R ecom m endation Q.625,

- Signalling System R2 in R ecom m endation Q.626.

Signalling System No. 7 procedures are to be provided after Signalling System No. 7 specifications becom e 
available.

Recommendation Q.607

7 IN T E R W O R K IN G  R E Q U IR E M E N T S  FOR N EW  SIG N A L L IN G  S Y S T E M S

7.1 Treatment o f  new signals in another signalling system

In order to facilitate the in terw orking between new signalling systems and  existing ones, it is desirable to 
elaborate rules to be taken into account when specifying the new signalling system(s). Since com patibility  between 
all C C IT T  Signalling Systems m ust be ensured, any newly developed system has to  meet the follow ing 
requirem ents with regard to interw orking.

a) New signalling systems should be capable o f processing all in terw orking events specified for the 
existing signalling systems w ithout losing or adding in form ation elements.

This is best achieved by the concept o f transparency, whereby the signals o f all existing systems have 
a un ique translation  in to  the new system and back again. In this way a tandem  connection via an 
interposed link em ploying the new signalling system will neither add nor subtract from  the in fo rm a­
tion transfer tha t w ould otherw ise have occurred had the new signalling system not been present.
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b) Newly developed systems should no t lead to any m odification to the specifications covering the 
present signalling systems except tha t the translation  of new in terw orking events arising from  the 
m eanings o f new signals in the new system will need to be defined for the existing signalling systems.

In order that the new signals should cause the m inim um  loss or gain o f in fo rm ation  when interw orking 
with existing signalling systems, any new signals should, if possible, not contain  any in form ation  elem ents already 
existing. Hence it is better that these new signals convey only a single m eaning rather than  a m ultiple m eaning as 
occurs in some existing systems (e.g. Signalling System R2 signal 1-14 corresponds to F IT E  8 which com bines the 
elements o f F ITE  3 and FITE  5). Therefore, only one new inform ation elem ent will be associated with the new 
signal and  only one new FITE or BITE will be needed.

In some cases the new signal will be translated  into a presently defined signal o f an existing system and 
hence will cause the addition  or, m ore often, the loss o f inform ation. In some cases, no electrical signal being 
available, all the in form ation may be lost or a tone m ay need to be used. In the case o f Signalling Systems R2 
and No. 6, some reserved signals exist w ithin the capacity  o f these systems and such signals m ay be in troduced to 
enhance the signalling system and provide an interw orking capability.

However it should be borne in m ind tha t with such existing systems, it m ay not be easy or desirable to 
m odify existing equipm ent, and even if such m odification were possible, in the transitional period the in te r­
working o f existing and enhanced signalling equipm ent o f the same system must also be considered.

In view o f the difficulties o f interw orking with existing signalling systems, new features o f signals should 
only be in troduced in a new system if there are good operational reasons for doing so.

7.2 Reserve fo r  national use

In  practice, provision o f appropriate  spare signalling capacity in a new system reserved for n a tio n a l/ 
regional use canno t be avoided. In such a case, precautions must be taken to prevent signals with an individual 
national m eaning from  entering the in ternational network.

One general objective o f a new signalling system should be to meet also the national requirem ents in o rder 
to avoid national versions of a given signalling system as far as possible.

7.3 Unambiguous specifications

After a clear specification o f a new feature to be included in a signalling system, the related signalling 
procedures should be specified in a unique and standard  form. The same applies to  the signals involved.

The designation o f signals o f different signalling systems, which carry the sam e info rm ation , should be the
same.

7.4 Escape codes

It is obvious tha t appropria te  spare capacity should be provided in order to  cope w ith future dem ands. 
O ne way o f doing so is the provision o f escape codes.

Recommendation Q.608

8 M ISC E L L A N E O U S  IN T E R W O R K IN G  A SP E C T S

In producing the interw orking specifications in the present form  some in terw orking aspects were found, 
which are not covered by the specifications o f the signalling systems themselves and  need to be taken into account 
when using the SDL diagram s for interw orking specification.

8.1 Transfer o f  no charge information

Difficulties related to the use o f charge or no charge inform ation were recognized by C C IT T  for the 
following reasons:

In the case o f interw orking with systems not able to provide the no charge in form ation  together with the 
answer signal, a no charge call is only possible by w ithholding the answer signal. In  the in ternational netw ork, the
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absence o f the answ er signal results in a tim e-out w ithin a delay period o f 2 to  4 m inutes as described in 
R ecom m endation Q. 118, which considers this situation  to be abnorm al. Thus for certain cases o f  interworking, 
intentional w ithholding o f  the answ er signal w ould be identical with the abnorm al condition . Thus discrim ination 
is impossible.

It is recom m ended that:

a) w ithholding the answ er signal canno t be a satisfactory solution since

— the connection  m ay rem ain in the abnorm al transm ission condition  (e.g. failure to  enable the
echo suppressor in S ignalling System R2 and  retention o f band-stop  filter in S ignalling
System R l),

— the tim e supervision will in te rrup t the connection  after 2 o r 4 m inutes,

and  the answ er signal should thus be retained (be used) even in the case o f  a no charge condition  over 
the in te rnational netw ork;

b) there is no necessity to m odify existing equipm ent to  provide charge/no charge in form ation  transfer 
capabilities.

From  a technical view point, in ternational no charge calls are possible w ithout restrictions only when the 
S ignalling System s No. 6 o r R2 are used exclusively th roughou t the entire in te rnational network (assum ing tha t no 
charge inform ation  is received from the national network).

In the case o f  interw orking with systems not able to transfer the no charge in form ation , a no charge call
can  at present only be provided by w ithholding the answ er signal. C onsequently  the transfer o f no charge
in fo rm ation  m ust no t be perform ed in these cases. . ,

In the case o f  S ignalling System No. 6, the in form ation  no charge should be sent together with the 
address-complete, no charge. If  this inform ation  is con tradicted  by the subsequent answer, charge signal the call 
should  nevertheless not be charged (§ 4.1.9, Signalling System No. 6 specification).

The transfer o f no charge in form ation  is possible when interw orking:

from  Signalling System : No. 6 R2 No. 6 l} R2

to Signalling System No. 6 R2 R2 No. 6

8.2 Time-out guidelines (need further study).

8.2.1 Time-outs connected with subscribers’ behaviour

The specified register tim e-out o f  4 to 6 seconds (after each digit is received which is resorted to  when 
address com plete canno t be identified in ano ther way) has proved to give satisfactory technical functioning at least 
in those cases where the exception described in R ecom m endation Q.261, § 4.1.5, e) does not apply.

Insufficient in form ation  is ob ta ined  to  m otivate a change a t this stage o f  the duration  o f the 4 to 6 seconds 
tim e-out specified in the outgoing register in cases where no address-com plete ind ication  is available.

It is recom m ended that the 4 to 6 seconds interdigital tim e-out p rocedure should be used where needed 
only. It is fu rtherm ore recom m ended tha t A dm inistra tions m ake their netw ork num bering know n to their 
respondents so tha t m axim um  use o f  num ber length analysis can be m ade w henever address-com plete in form ation  
canno t be given.

8.2.2 General time-out guidelines (need further study).

M W hen interw orking from  S ign a llin g  System  N o . 6 to  S ign allin g  System  R2 the com m ents o f  § 8.1 have to  be taken into  
'' account.
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A N N E X  A 

(to R ecom m endations Q.601-Q.680)

T A B L E  A -l

L ist o f forward interworking telephone events (FIT E s)

N o. F orw ard  in terw ork ing  te lep h o n e  events
E

N o. 4

qu ivale
Signa

N o. 5

n t w ith  
lling S>

N o. 6

signal c 
stem

R 2

)f

R l

1 D ig it 1 ,2 , . . .  9 o r  0 , code 11 o r 12, end-o f-pu lsing  (ST) signal 1 1 1 1 1

2 C oun try -co d e  ind ica to r, cou n try  code n o t included 8 8 2 18

3 C oun try -co d e  ind ica to r, cou n try  code inc luded 9 9 3

4 E cho-su p p resso r ind ica to r, outgoing  half-echo  suppresso r 
n o t inc luded , incom ing  half-echo suppresso r n o t requ ired

6 19

5 E ch o -suppresso r in d ica to r, outgoing half-echo  suppresso r 
inc luded , incom ing  half-echo suppresso r requ ired

10 7 11

6 . G oun try -code ind ica to r, co u n try  code inc luded  ; echo- 
suppresso r ind ica to r, outgoing half-echo  suppresso r no t 
inc luded , ou tgoing h a lf  echo  suppresso r requ ired

8

7 C o un try -code ind ica to r, co u n try  code inc luded  ; echo- 
suppresso r ind ica to r, outgoing half-echo  suppresso r n o t 
inc luded , no  echo su ppresso r requ ired

9

8 C o un try -code ind ica to r, co u n try  code inc luded  ; echo- 
suppresso r ind ica to r, outgoing half-echo  su ppresso r 
inc luded , incom ing  half-echo suppresso r requ ired

10

9 C a llin g -p arty ’s-category ind ica to r, o p e ra to r, language F rench 2 2 8 2

10 C a llin g -p arty ’s-category ind ica to r, o p era to r, language English 3 3 9 3

11 C a llin g -p arty ’s-category ind ica to r, o p era to r, language G erm an 4 4 10 4

12 C a llin g -p arty ’s-category ind ica to r, o p e ra to r, language R ussian 5 5 11 5

13 C a llin g -p arty ’s-category ind ica to r, o p e ra to r, language Spanish 6 6 12 6

14 C a llin g -p arty ’s-category  in d ica to r, o p e ra to r  w ith 
fo rw ard-transfe r facility

15

15 C a llin g -p arty ’s-category in d ica to r, subscriber 7

16 C a llin g -p arty ’s-category ind ica to r, subscriber o r 
o p e ra to r  w ith o u t fo rw ard-transfer facility

12

17 C a llin g -p arty ’s-category ind ica to r, subscriber, o rd in ary  call 7 7 13

18 C a llin g -p arty ’s-category ind ica to r, subscriber, call w ith  p rio rity 14 14

19 C a llin g -p arty ’s-category ind ica to r, d a ta  call 15 13

20 N atu re -o f-c ircu it ind ica to r, no  sa tellite  c ircu it in th e  co nnection 4

21 N atu re -o f-c ircu it in d ica to r, one sa tellite  c ircu it in the  co n nection 5

22 C lear-fo rw ard 11 10 16 16 3

23 F o rw ard -transfer 12 11 17 2

24 C o n tin u ity 18
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A.l Explanatory notes on the meanings and uses o f  F ITEs (see Table A -l)

These are Forw ard Interw orking Telephone Events sent from  an incom ing procedure to an interw orking 
procedure, or from  an interw orking procedure to an outgoing procedure.

A.1.1 FITE 1 m eans one o f the digits 1-9, 0, code 11, code 12 and  code 15 (ST), when used as an address signal 
(i.e. no t including their use for other in form ation, e.g. language digits). Each FITE 1 represents one digit only and 
that digits value is im plicit in the signal.

A, 1.2 FITEs 2, 3, 6, 7 and  8 are events representing country code indicators. These signals are not sent from  the 
incom ing procedure to the in terw orking procedure, since the country  code indicator is a link dependent signal and 
is used by the incom ing procedure as part o f the input in form ation  to the digit analysis. These FITEs are 
generated in the interw orking procedure by the use o f SPITE 22 (see Table A-3).

A. 1.3 FITEs 4-8 are events representing echo-suppressor indicators. These signals are not sent from  the incom ing 
procedure to the interw orking procedure, since the echo-suppressor indicator is a link dependent signal and  is 
used by the incom ing procedure as part o f the input in form ation to the digit analysis. These FITEs are generated 
in the in terw orking procedure by the use o f SPITE 21 (see Table A —3).

A .I.4 FITEs 9-19 are events representing calling-party's category indicators and  include telephone events derived 
from  language digits, d iscrim inating digits and calling-party’s-category signals.

A. 1.5 FITEs 20 and 21 are events representing nature-of-circuit indicators. These signals are not sent from  the 
incom ing procedure to the interw orking procedure, but the nature-of-circuit ind icator is used by the incom ing 
procedure as part o f the input in form ation to the digit analysis. These FITEs are generated in the interw orking 
procedure by the use o f SPITE 20 (see Table A-3). These signals are not com pletely link dependent, since if the 
nature-of-circuit indicator on the incom ing circuit implies one satellite in the connection, the same signal 
(F IT E  21) will be sent to the outgoing procedure.

A. 1.6 F ITE  22 is an event representing the clear-forward signal and  overrides all other procedures. It should 
therefore be shown as an input in all call states except idle, even though the waiting state m ight not appear to be 
capable o f receiving F ITE  22.

A .1.7 F ITE  23 is an event representing the forw ard-transfer signal and  is assum ed to be capable o f reception 
after the state Address-complete when the register function is deactivated and the speech condition is set up.

A .I .8 F IT E  24 is an event representing the continuity signal in com m on channel signalling systems. W hen 
in terw orking from  a channel associated signalling system to a com m on channel signalling system, F ITE  24 m ust 
be generated by the interw orking procedure.
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TABLE A-2

List of backward interworking telephone events (BITEs)

N o. B ackw ard in terw ork ing  te lep h o n e  events
E q u iv a le n t w ith  signal 

o f  S ignalling  System

N o. 4 N o. 5 N o . 6 R 2 R l

1 Spare

2 A ddress-com ple te , charge 1 1 2

3 A ddress-com ple te , n o  charge 2

4 A ddress-com ple te , co in  box 3

5 A ddress-com ple te , subscriber free, charge 4 8 a n d  13

6 A ddress-com ple te , subscriber free, no  charge 5 9

7 A ddress-com ple te , subscriber free, co in  box 6

8 C all unsuccessful 2 1

9 C all unsuccessfu l, sw itch in g -eq u ip m en t congestion 7

1 0 C all unsuccessfu l, c ircu it-g ro u p  congestion 8

11 C all unsuccessfu l, sw itch in g -eq u ip m en t congestion  o r  c ircu it g roup  congestion 3

1 2 C all unsuccessfu l, n a tio n a l-n e tw o rk  congestion 9 1

13 C all unsuccessful, add ress-com ple te , n a tio n a l ne tw o rk  congestion 6 a n d  15

14 C all unsuccessfu l, address inco m p le te 1 0

15 C all unsuccessfu l, (address-com plete), u n a llo ca ted  n u m b er 11 7 a n d  14

16 C all unsuccessfu l, add ress-com ple te , su bscriber busy  (elec.) 1 2 5

17 C all unsuccessfu l, ad d ress-com ple te , line o u t o f  service 13 1 0

18 Spare

19 C all unsuccessfu l, call-failu re 15

2 0 C all unsuccessful, send special in fo rm atio n  to n e 14 4 a n d  14

2 1 A nsw er, subscriber free 1 1

2 2 A nsw er, subscriber free, charge 3 2 16 1

23 A nsw er, subscriber free, no  charge 17

24 A nsw er, re-answ er 18

25 C lear-back 4 3 19 1 2 2

26 A rtific ial address co m plete  m ay  be sent 4 3

27 Sending-fin ished ; set u p  speech co n d itio n (5) a> (4 )a)

28 D eac tiva te  register function

a) T o  be clarified  in the  S tudy Period  1981-1984 .
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These are Backward Interw orking Telephone Events sent from  an outgoing procedure to an interw orking 
procedure, or from  an interw orking procedure to  an incom ing procedure.

A.2.1 BITE 2 is an address-complete event which may be originated either by the receipt o f an address com plete 
signal o r by the sim ulation o f the address com plete condition  from  a signalling system not em ploying address 
com plete signals. This latter event is designated BITE 26, when signalling from the outgoing procedure to the 
interw orking procedure. Since in m ost cases the forw ard signalling continues beyond the tim e tha t the address- 
com plete is sim ulated, BITE 2 does not cause register deactivation in the incom ing logic in the way that 
BITEs 3-7 do. The incom ing procedure m ust wait for the subsequent reception o f BITE 27 or BITE 28 (see 
§§ A.2.7 and A.2.8).

A.2.2 BITEs 3-7 are address-complete events which cause the speech condition to be set up  and the register 
function to be deactivated.

A.2.3 BITEs 8-17, 19, 20 are call unsuccessful events which cause the return o f a corresponding event to the
incom ing procedure where the register function will be deactivated. They are separated according to the reasons of
an unsuccessful call.

A .2.4 BITEs 21-24 are answer events, d ifferentiated where possible.

A.2.5 BITE 25 is the event representing the clear-back signal.

A.2.6 BITE 26 is an event signalling the simulation o f  address-complete condition by an outgoing signalling
system which does not em ploy address-com plete signals (e.g. No. 5 or R l). If  the incom ing signalling system uses 
address-com plete signals, BITE 26 is translated  to BITE 2 in the interw orking procedures, in other cases it is 
discarded.

A.2.7 BITE 27 m eans that an outgoing signalling system which does not em ploy address-com plete signals has 
completed forw ard signalling (e.g. ST has been sent) and  the speech condition should be set up. W hen used, it will 
follow  after BITE 26.

For incom ing signalling systems em ploying address-com plete signals, BITE 27 will always be expected 
after BITE 2. Therefore when both interw orking systems em ploy address-com plete signals, the interw orking 
procedure m ust translate  BITE 2 to BITE 2 +  BITE 27.

A.2.8 BITE 28 is used only from  an interw orking procedure to an incom ing procedure in the case where a BITE 
is received from  the outgoing procedure which has no corresponding BITE in the incom ing procedure. A tone will 
be returned by the use o f SPITE 6 in the interw orking procedure, and  BITE 28 is used solely to deactivate the 
register function in the incom ing procedure.

A.2 Explanatory notes on the meanings and uses o f  B IT E s  (see Table A-2)
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TABLE A-3

List of switching processing interface telephone events (SPITEs)

N o. D esignation S ym bol

1 A ctivate  register function  (physical register o r eq u iv a len t function) T ask

2 R egister function  ac tiva ted In te rn a l in p u t

3 D eac tiva te  register function T ask

4 Set up  speech  co n d itio n T ask

5 R elease speech co n d itio n  (o f the  speech p a th  in the  exchange) T ask

6 R e tu rn  ap p ro p ria te  to n e T ask

7 Spare

8 R elease all eq u ip m en t (covers also stop  o f  tones ; 
exclusively used a t th e  incom ing  procedures)

T ask

9 Spare

10 Spare

11 Shall d ig it analysis be sta rted  ? D ecision

12 Perform  d ig it analysis T ask

13 D igit analysis ca n n o t be com p le ted  (covers insuffic ient in fo rm ation , 
w aiting  for enough  digits for ro u tin g  etc.)

In te rn a l in p u t

14 R ou ting  in fo rm atio n In te rn a l in p u t

15 U n a llo ca ted  n u m b er In te rn a l in p u t

16 U n p ro v id ed  rou ting  (e.g. tran s it co n n ec tio n  received 
a t an  exchange h and ling  te rm in a tin g  traffic only)

In te rn a l in p u t

17 B arred rou ting In te rn a l in p u t

18 Sw itching eq u ip m en t congestion In te rn a l in p u t

19 C ircu it g roup  congestion In te rn a l in p u t

20 S atellite link  inc lu d ed ? D ecision

21 Incom ing  half-echo  suppresso r to  be in c luded  a t d istan t en d ? D ecision

22 T ran s it co n n ec tio n  fo llow ing? (o therw ise a  te rm in a l co n n ec tio n  is follow ing) D ecision

23 H as Z -d ig it been received? D ecision

24 Is th is the  Z -d ig it? D ecision

25 to  30 Spare

31 Perform  co n tin u ity  check  a t the  ou tgo ing  end 
(covers all necessary sw itching p rocedures :

—  connecting  o f  the  transceiver
—  disab ling  o f  echo  suppressors
—  sending check  to n e
—  au to m atic  rea ttem p ts, w here app licab le)

T ask

32 Insert check  loop  a t th e  incom ing  end  (includ ing  d isab ling  o f  echo suppressors) T ask

33 C o n tin u ity  check  O .K . (covers also  receiving 
o f  check tone  an d  rem oval o f  the  transceiver)

In te rn a l in p u t

34 R em ove check  loop  a t th e  incom ing  end  (includ ing  enab ling  o f  echo suppressors) T ask

35 Ignore fu rth er register signals T ask

36 to  40 Spare
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SPITEs are Switching Processing Interface Telephone Events used in all three procedures. For convenience 
the three signalling procedures are considered to be processes w ithin a larger sw itching process and all SPITEs are 
considered to be internal to the signalling procedures but having, where necessary, full access to any switching
inform ation  provided by other signalling procedures. For exam ple digit analysis is initiated by the incom ing
procedure, but the results are available to both the interw orking and  outgoing procedures, where necessary. By 
con trast all FITEs, BITEs and telephone signals are external signals. The SPITEs are grouped into three 
categories:

a) SPITEs 1-10 are allocated or reserved for switching SPITEs;

b) SPITEs 11-30 are allocated or reserved for digit analysis S P IT E s ;

c) SPITEs 31-40 are allocated or reserved for SPITEs used by a restricted number o f  signalling systems.

A.3.1 SPITE 1 activate register function  is used in the incom ing procedure to  activate the register function 
follow ing the receipt o f the seizing signal or the initial address message. The register function keeps a m emory o f 
all received signals.

A.3.2 SPITE 2 register function  activated  is used follow ing SPITE 1 where a proceed to send signal m ust be sent.

A.3.3 SPITE 3 deactivate register function  is used in the incom ing procedure to deactivate the register function. It
is used after one o f the follow ing events:

— clear-forw ard,
— register tim eout,
— SPITEs 15-19 (reasons o f unsuccessful calls)
— BITEs 3-17, 19, 20, 27, 28 or any o ther error condition  indicating  an unsuccessful call.

A.3.4 SPITE 4 set-up speech condition is used in the incom ing procedure to set-up the speech condition at the
end o f the register phase. It is therefore used in conjunction  with SPITE 3 after reception o f BITEs 3-7 and  27.

A.3.5 SPITE 5 release speech condition is used in the incom ing or in terw orking procedure where a call 
unsuccessful BITE is received after SPITE 4. If  the BITE is returned to the incom ing procedure, SPITE 5 is used 
there bu t if the BITE is translated  to a tone in the interw orking procedure using SPITE 6, then SPITE 5 is used in 
the interw orking procedure.

A.3.6 SPITE 6 return appropriate tone is used in the incom ing procedure where no electrical signal corresponds 
to SPITEs 15-19, and also in the interw orking procedure when a BITE is received for which no corresponding 
BITE exists in the incom ing procedure.

A.3.7 SPITE 8 release all equipment is used in the incom ing procedure when a clear-forw ard signal is received
after the register phase.

A.3.8 SPITE 11 shall digit analysis be started?  is used in the incom ing procedure to determ ine, when sufficient
digits have been received, that digit analysis may begin.

A.3.9 SPITE 12 perform digit analysis is used in the incom ing procedure to perform  digit analysis. The analysis
takes in to  account the follow ing in form ation, where available:

— address inform ation
— Z-digit (L- or D-digit)
— country-code indicator
— echo-suppressor ind icator
— nature-of-circuit ind icator
— calling-party’s-category.

SPITE 12 will be followed by one o f the SPITEs 13-19 which indicate the result o f the analysis, and  are 
only used in the incom ing procedure.

A.3.10 SPITE 13 digit analysis cannot be completed  indicates tha t insufficient address inform ation is available to 
com plete the digit analysis.

A.3 Explanatory notes on the meanings and uses o f  SP IT E s  (see Table A-3)
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A.3.11 SPITE 14 routing information indicates tha t digit analysis has been com pleted and  the follow ing 
in form ation  determ ined:

— type o f outgoing signalling system
— transit or term inal connection
— echo-suppressor indicator
— nature-of-circuit indicator
— position  of Z-digit.

SPITEs 15-19 are results o f digit analysis.

A.3.12 SPITE 15 unallocated number indicates that the received address digits represent an unallocated  num ber 
(country code, area code, etc.).

A.3.13 SPITE 16 unprovided routing indicates tha t the received address digits represent a valid code bu t tha t the 
required  destination  cannot be reached via this exchange.

A.3.14 SPITE 17 barred routing indicates that the received address digits represent a valid code bu t th a t access to 
it is barred  by reason of, for exam ple:

— w rong calling party ’s category
— prohib ited  route-route com bination .

A.3.15 SPITE 18 switching equipment congestion indicates that the sw itching attem pt to the outgoing circuit met 
sw itching equipm ent congestion.

A.3.16 SPITE 19 circuit group congestion indicates that all circuit groups to the required  destination  were 
congested.

SPITEs 20-24 ask for in form ation  from  the results o f digit analysis.

A.3.17 SPITE 20 satellite link included? is used in the interw orking procedure to  determ ine the required  natu re o f 
circuit ind icator that should be transm itted. This in form ation  is available from  the results o f digit analysis.

A.3.18 SPITE 21 incoming half-echo-suppressor to be included a t distant end?  is used in the in terw orking procedure 
to  determ ine the required echo suppressor ind icator tha t should be transm itted . This inform ation  is available from  
the results o f digit analysis.

A.3.19 SPITE 22 transit connection following?  is used in the interw orking procedure to determ ine the required 
country  code ind icator that should be transm itted. This inform ation is available from  the results o f digit analysis.

A.3.20 SPITE 23 has Z-digit been received? is used in the incom ing procedure follow ing digit analysis to decide 
whether the Z-digit has already been received. The position o f the Z-digit is determ ined as p art o f the digit 
analysis.

A.3.21 SPITE 24 is this the Z-digit?  is used in the incom ing procedure to decide w hether a received register signal 
is the Z-digit or an address digit. This can be determ ined, since the position  o f the Z-digit is know n after digit 
analysis.

A.3.22 SPITE 31 perform continuity check is used in the outgoing procedure o f com m on channel signalling systems 
to perform  the continu ity  check including all necessary switching procedures.

A.3.23 SPITE 32 insert check loop is used in the incom ing procedure o f com m on channel signalling systems to 
insert the continuity  check loop.

A.3.24 SPITE 33 continuity check O .K. is used in the outgoing procedure o f com m on channel signalling systems 
to  indicate a successful continuity  check.

A.3.25 SPITE 34 remove check loop is used in the incom ing procedure o f com m on channel signalling systems to 
rem ove the continuity  check loop.

A.3.26 SPITE 35 ignore further register signals is used in the incom ing procedure o f Signalling System No. 5 
and  R l follow ing the receipt o f the ST signal to indicate that all fu rther register signals should be ignored.
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TABLE A-4

Representation of the information contents -  Forward signals of Signalling System No. 4



Representation o f the information contents -  Forward signals o f Signalling System  N o. 5

TABLE A-5



TABLE A-6

Representation of the information contents -  Forward signals of Signalling System No. 6
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Signal N o. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
D ig it 1, 2 ... 9 o r  0 , code 11 o r  12, X

end-of-pu lsing  (ST) signal X

C oun try -code in d ica to r X X

C oun try -code n o t inc luded X

C oun try -co d e  inc luded X

N atu re-o f-c ircu it in d ica to r X X

N o satellite  c ircu it in th e  connection X

O ne sa tellite  c ircu it in th e  connec tio n X

E cho-suppresso r in d ica to r X X

O utgoing  half-echo  suppresso r n o t inc luded X

O utgoing  half-echo  suppresso r inc luded X

O utgoing  half-echo  suppresso r requ ired
N o  ech o -su p p resso r requ ired
Incom ing  h alf-echo  suppresso r requ ired X

C a llin g -p arty ’s-category  in d ica to r X X X X X X X X

O p e ra to r X X X X X

Subscriber X X

D ata  call X

O rd in ary  call X

C all w ith  p rio rity X

F orw ard -tran sfe r facility
N o  forw ard -transfe r facility
Language: F rench X

Language: English X

Language: G erm an X

Language: R ussian X

Language: S panish X

C lear-fo rw ard X

F o rw ard -transfer X

C o n tin u ity X

C orresponds to  signal N o. ... 
o f  S ignalling System

N o. 4 1 8 9 t o t o

19

10a> 2 3 4 5 6 7 <8>t o 11 12 t o
N o. 5 1 8 9 2 3 4 5 6 7 ^ t o 10 11 ®

R2 1 18 8 , 9  l / V )
or (8>

11 2 3 4 5 6 12 1 14 13 16 17 IQ
R l 1 <8>t o m t o t o t o (8) t o t o 3

2

a> Signal code 14 is availab le  
for use u p o n  m ulti-la te ra l 
o r  b ila teral ag reem en t for 
echo-suppresso r con tro l.

N o equ iv a len t signal

No.) Loss o f in fo rm ation  

A d d itional in fo rm ation
^ ° ‘ o r change o f  in fo rm ation

N Iden tical m ean ing  
o f  signals

C C ITT-2 0 3 5 3
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Representation o f the information contents -  Forward signals o f Signalling System  R l
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TABLE A-8
Representation of information contents -  Forward signals of Signalling System R2

o\

a) See Rec. Q. 400 , § 1.1.3.
A  forw ard-transfer signal 
does no t no rm ally  form  
p a rt o f  Signalling System  R2.

b) See signals II-7, II-8 and  II-9.

c> T ran s la tio n  o f  signal 1-11, 
succeeding c ircu it m ust be 
eq u ipped  w ith  outgo ing  half-echo 
suppressor.

d> Signal code 14 is availab le  for 
use u pon  m ulti-la te ra l o r 
b ila teral agreem ent for echo- 
su ppresso r con tro l.

e) In reply  to  signal A -14.

9 T h e  1/0 logic treates the  
signal 11-10 as II-7, as
long as no  trea tm en t o f  th e  forw ard-transfer  
sig n a l  is considered .

N o  equ ivalen t signal

Loss o f  in fo rm ation

A dd itional in fo rm ation  
o r change o f  in fo rm ation

Identical m eaning  
o f  signals

0

No.

No.

C C IT T - 2 0  542



TABLE A -9

Representation of the information contents -  Backward signals of Signalling System No. 4



TA B LE A -10

Representation of the information contents -  Backward signals of Signalling System No. 5

a) Busy tone.

b) A p p ro p ria te  o r 
to n e  an n o u n cem en t.

0 N o equ ivalen t signal

N o j Loss o f  in fo rm ation

A dd itional in fo rm ation  
o r change o f  in fo rm ationNo,

Identical m ean ing  
o f  signals

C C ITT- 2 0 3 2 3



TABLE A - 11

a) Before an  address-com ple te  
signal is s e n t ; o therw ise 
aud ib le  tone.

b) A p p ro p ria te  to n e  and  possibly 
an n o u n cem en t.

N o equ iv a len t signal 

No.) Loss o f  in fo rm ation

A dd itional in fo rm ation  
o r change o f  in fo rm ation

No.

ivj Identical m eaning  
o f  signals

C C ITT- 2 0 3 3 3
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Representation of the information contents -  Backward signals of Signalling System Rl
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Recommendation Q.611

L O G IC  P R O C E D U R E S  FO R  IN C O M IN G  SIG N A L L IN G  S Y S T E M  N O . 4

S ta te  n u m b er  S ta te  descrip tion  S heet reference T im ers ru n n in g

00 Idle . 1 , 3

01 W ait for register ac tiv a tio n  1 t]

02 W ait for (next) fo rw ard  reg. signal 1 t 2, (U)

03 W ait for digit analysis 2 t 3

04 W ait for ad d ress-com ple te  2 t4

05 W ait for register d eac tiv a tio n  3

06 W ait for answ er 3

07 A nsw ered  3

08 C lea r-back  3

F IG U R E  1/Q .611 

State overview diagram for incom ing Signalling System  N o. 4

S upervisory  tim ers

t i < 5  s 

t 2 = 5-10 s 

t 3 <  10 s 

t 4 = 30-60  s

Procedures no t show n

T h e  fo llow ing procedures, n o t d irec tly  re lev an t to  in terw ork ing  are  n o t show n in  the  logic p rocedures.

FIGURE 2/Q.611

Notes to incoming Signalling System No. 4

Q .125 , § 4 .2 .4  

Q .1 2 7 ,§  4 .4 .3  (2, b) 

Q .125 , § 4 .2 .4  

Q .I2 7 , § 4 .4 .3  (2, a)

70 Fascicle V I 5 — Rec. Q.611



Connector
reference

3 ,5

FIGURE 3/Q.611 (Sheet 1 of 3)

Incoming Signalling System No. 4
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Connector
reference

FIGURE 3/Q.611 (sheet 2 of 3)

Incoming Signalling System No. 4

72 Fascicle VI.5 -  Rec. Q.611



Connector
reference

FIGURE 3/Q.611 (Sheet 3 of 3)

Incoming Signalling System No. 4
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Recommendation Q.612

L O G IC  P R O C E D U R E S  FO R  IN C O M IN G  S IG N A L L IN G  S Y ST E M  N O . 5

S ta te  n u m b er  S ta te  descrip tion  S h ee t reference R u n n in g  tim ers

00 Idle 1 ,4

01 W ait for register ac tiv a tio n  1

02 W ait for register signal 1 t | , U

03 W ait for nex t register signal 1 t2

04  W ait for digit analysis 2 t 2

05 : W ait for acknow ledgem en t 2 t 3

06  W ait for nex t register signal 3 t 2

07 W ait for register deac tiv a tio n  3

08 .W ait for answ er 3

09 . W ait for acknow ledgem ent 4 t 3

10 A nsw ered  4

11 . W ait for acknow ledgem en t 4 t 3

12 C lear-back  4 .

13 W ait for c lear-fo rw ard  2 '

F IG U R E  1/Q .6 1 2  

State overview diagram for incom ing Signalling System  N o. 5

Supervisory  tim ers

t, = 4-9  s Q .141 , § 2 .1.3.1 e); Q .141 , § 2 .1 .6  d)

t 2 = 20 -40  s Q .156 , § 3.6 .2  b)

t 3 = 10-20 s Q .141 , § 2 .1.3.1 e)

P rocedures no t show n '■

T h e  fo llow ing procedures, n o t d irectly  re lev an t to  in terw ork ing , are  n o t show n in  the  logic procedures. 

P rocedures for tim eo u t rou tine .

FIGURE 2/Q.612

Notes to incoming Signalling System No. 5
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Connector
reference

3

1 , 2 ,  5

2 . 5

3 . 6  

1

4

8

7

00
Idle

Seizing

SPITE 1 
Activate 

register function

01 W a i t  
for  reg is te r  
ac t iva t ion

SPITE 2 
register 
function 
activated

P ro c e e d -
to - s e n d

S ta r t  t

S t a r t  t 2

I
0 2  W a i t  

for  reg is te r  
signal

R e g is te r  
signal  

« KP2 »

S to p  t

1,2,G >
03  Wait for 
next register 

signal

Clear-
fo rw a rd

&

t i = 4 - 9  s

t 2 = 2 0 - 4 0  s

\  R e g is te r  
y signal  

X  « KP1 »

Clear-
fo rw ard

S to p  t S t o p  t 2

s R e g is te r  
signal

'v  Clear- N  T ,
/  fo rw a rd /  2

<D
— \  1 , 2 , 3 ____ i____

SPITE 3
S t o p t o  > D eactivate

register function

<D

SPITE 3 
Deactivate 

register function

1, 3

1 , 2  (2x) 
3  (2x)

{ i )
B usy-
f lasn

R e le a s e -
g u a rd

X

S ta r t  t 3

00
Idle

I

t 3 = 1 0 - 2 0  s

C C IT T -4 0 7 3 0

FIGURE 3/Q.612 (Sheet 1 of 4)

Incoming Signalling System No. 5

Fascicle VI.5 — Rec. Q.612
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Incom ing Signalling System  N o. 5



10

12
1 4
5

11

1 4
5

3
9

15

16
19

15

17

FIGURE 3/Q.612 (Sheet 3 of 4)

Incoming Signalling System No. 5
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C o n n e c to r
r e fe re n c e

17

17

19 

18 , 20

19 , 20

18  

21

21

19 

22 , 16

16 ,  19  

22

Clear-
fo rw a rd

S to p  t 3

4 T ' 4
/T o  \
V A n s w e re d  I

<g>
3 , 4
(3x)

\  Clear-  
/  f o rw a rd

FITE 2 2 ^ >

SPITE 8  
R e le a s e  all 
e q u ip m e n t

BITE 25<

Clear-
b ack

0
R e le a s e -

g u a rd 11 W ait for 
acknow­

ledgement

00
Idle

BITE 2 5

Forward-
t r a n s fe r

FITE 2 3

\  rS t a r t  t 3 > —  t 3 = 1 0 - 2 0  s

Acknow­
ledgem ent

S to p  t 3

BITE 22 
.rece ived .

Clear-  
/  fo rw ard

S to p  t 3

P 2V - Procedures for tim e-out 
routine (to be specified)

BITE 2 2

( P 3 > -
Procedures for 
tim e-out routine 
(to be specified}

12
. C lea r-back

BITE 22< Fo rw ard -
t r a n s f e r

FITE 2 3

Clear-
fo rw a rd

C C IT T - 4 0 7 6 0

FIGURE 3/Q.612 (Sheet 4 of 4)

Incoming Signalling System No. 5

Fascicle VL5 — Rec. Q.612



Recommendation Q.613

L O G IC  P R O C E D U R E S  FOR IN C O M IN G  SIG N A L L IN G  S Y S T E M  NO. 6

S ta te  n u m b e r  S ta te  descrip tion  S h ee t reference T im ers  ru n n in g

00 Idle 1,8
01 Wait for further digits 1 11, t2
02 Wait for digit analysis 3 t j , t2 or t3
03 Wait for continuity check (COT) 4 t [ , t2 o r t3
04 Wait for further digits (COT received) 2 t2
05 Wait for digit analysis (COT received) 2 t2 or t3
06 Wait for address complete (COT received) 5 t2 or t3
07 Wait for register deactivation 5
08 Address complete -  Wait for answer 7
09 Address complete, subscriber free -

Wait for answer 7
10 Call unsuccessful -  wait for clear-forward 6 t4
11 Answered 7
12 Clear-back 1 7
13 Reanswer 1 7
14 Clear-back 2 8
15 Reanswer 2 8
16 Clear-back 3 8
17 Reanswer 3 8
18 Call failure -  wait for clear-forward 6 t4, t5

FIGURE 1 /Q.613 

State overview diagram for incoming Signalling System No. 6

Fascicle VI.5 -  Rec. Q.613 79



S u pervisory  tim ers fo r  in co m in g  S ig n a llin g  S ys tem  No. 6

t, = 10-15 s 
t2 = 15-20 s 
t3 = 20-30 s 
t4 = 4-15 s 
t5 = 1 min

Recommendation Q.268, § 4.8.5.3, a) 
Recommendation Q.261, § 4.1.6
Recommendation Q.268, § 4 .8.5.3, a) 
Recommendation Q.268, § 4 .8.5.3, b) 
Recommendation Q.268, § 4 .8.5.3, b)

P rocedures not show n

The following procedures, not directly relevant to interworking, are not shown in the logic procedures :
— Dual seizure,
— Blocking and unblocking sequences,
— Unreasonable sequences,
— Confusion and message refusal signals,
— Reset circuit/band procedures,
— Test call procedures,
— Out of service.

S ig n a l abbrevia tions used

The signal abbreviations used correspond to those of the Signalling System No. 6 specifications unless otherwise indicated on the same
sheet.

FIGURE 2/Q.613 

Notes to incoming Signalling System No. 6
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Connector
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10

4, 12 ,  1 1

00
idle

\  1AM

S to re
1AM

SPI
Act
reg
fun

TE 1 
vate 
ster 
:tion

SPITE 3 2  
Insert  

c h e c k  loop

S ta r t  t i ^ >

--  t 2 = 1 5 - 2 0  s S ta r t  t 3 V - - U 3 = 2 0 - 3 0  s

SPITE 12 
Perform  digit 

analys is

COT CLF

S t o p  t!
V 3'4 n— L- \
\  S to p  U

3(2x)

SPITE 3 4  
R e m o v e  

c h e c k  loop

t 2

@ — -  &

S t o p  t ;
3 (2x)

S t o p  U

S to p  t : CFL

2(2x)
5(2x)

,d >

ADI

3 (3) SPITE 3 4 SPITE 3 4
w 2 R e m o v e R e m o v e

c h e c k  loop c h e c k  loop

RLG
SPITE 3 

Deactivate 
register function

SPITE 3 
Deactivate 

register function

00
Idle

CCITT - 4 0 7 7 0

FIGURE 3/Q.613 (Sheet 1 of 8)

Incoming Signalling System No. 6
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3

9

6

5

3

8

A

1 8
7 , 9

3

9 ,6

5

8

2(2x)

/ 0 4  \
[W ait for further! 
\  digits, COT I 

received /

\  -
CLF

/  t2

Y es

S ta r t  t 2 S ta r t  t 3

Y es

2 , 3 , d >

SPITE 12 
Perform  digit 

ana lys is

/ 0 5  W a it f o r \  
(digit analysis,)

StOp t;
2(2x)

ADI

SPITE 3 
Deactivate 

register function

1 I I I .................  I
\  SPITE 14 

y  Routing 
/  information

\  SPITE 
/  1 3

^  SA M CLF
/  ?2

>  Ts

< 5 ;

< T  ̂
CFL

SPITE 3 
Deactivate 

register function

CCITT - 4 0 7 8 0

FIGURE 3/Q.613 (Sheet 2 of 8)

Incoming Signalling System No. 6
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Connector
reference

A

7, 11 

10

4, 12 ,  12  

11,8

2
A

&02
W ait for digit 

analysis

SPITE 14  
Routing 

Information

^ r e c e i v e d ^

|N °

S ta r t  t 2 ^ > S ta r t  t 3

c o r \N o
received^.

COT

S to p  t

SPITE 3 4  
R e m o v e  

c h e c k  loop

S S T

SPITE 3 4  
R e m o v e  

c h e c k  loop

CLF

S to p  t 3

SEC

StOp t;

\  SPITEs \  SPITE \  SPITE
/  1 6, 1 7 /  18 /  19

CGC

CCITT - 4 0 7 9 0

FIGURE 3/Q.613 (Sheet 3 of 8) 

Incoming Signalling System No. 6
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Connector
Reference

1 4

13

B

11

4

12

13

1 4

T e s t  call p rocedure .  
No in te rw ork ing

S to p  t 3

FITE 2 2

[12)

> *2

FITE 2 2 ^ S t o p  t

FITE 2 2

CCITT - 4 0 8 0 0

N ote  -  Is ou tgo ing  link  a  co m m o n  channel signalling system  ?

FIGURE 3/Q.613 (Sheet 4 of 8)

Incoming Signalling System No. 6
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13

Connector
reference

15
6

B

16, 17  

1 3 , 9 ,  1 8

15

6

5

0 6  W a it for 
address 

complete

5 \

\  S A M

S to p

BITE 2 BITE 3

ADC ADN

S to p  t 2 S tO p t ;

S to p  t

\ SPITE 4

FITE 1 >
Set-up
speech

condition

S to p  t;

SPITE 3 
Deactivate 

register 
function

07 W ait for 
register 

deactivation

BITE 2 7 BITE 1 0

CGC

SPITE 3 
Deactivate 

register 
function

BITE 12 BITE 19

NNC

H Z

CLF

CFL FITE 2 2

C C IT T -4 0 8 1 0

FIGURE 3/Q.613 (Sheet 5 of 8) 
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Connector
reference

FIGURE 3/Q.613 (Sheet 6 of 8)

Incoming Signalling System No. 6
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16

Connector
reference

2 7 , 1 9 , 1 6  
17, 21

2 7 , 2 2  

19, 17, 1 9 , 2 1

2 1 ,  1 9 , 2 7  

2 3 ,  1 9 , 2 2

5, 7

0 8  Address 
:omplete, wait] 

for answer

BITE 2 2 BITE 2 3

ANC ANN

@ 7
5, 7

/ 0 9  ADC \  T
I sub. free I--------
\W .F . answ er/ [

A d d r e s s  c o m p le te ,  
s u b s c r ib e r  free, 
w a i t  for  a n s w e r

BITE 2 2 BITE 2 3

ANC

(27)

7(2x)

BITE 19

ANN CFL

1 1
A n s w e re d

SPITE 5 
Release speech 

condition

£
BITE 2 5 FOT

CB 1 FITE 2 2 FITE 2 3

k k  k

BITE 1 0

CLF

FITE 2 2

(19)

BITE 12 BITE 19

/  CGC NNC CFL

* 1

SPITE 5 
Release speech, 

condition (21)
7(2x)

8 _ i _
12
C lea r-back

FOT BITE 2 4

© >  FITE 2 3 ^ ) > RA 1

/ 1 3  
R e a n s w e r

V k l.__

BITE 2 5

CB 2

FIGURE 3/Q.613 (Sheet 7 of 8) 

Incoming Signalling System No. 6

CLF

FITE 2 2

CLF

FITE 2 2

CLF

FITE 2 2

FOT

FITE 2 3

© o  © 7

FOT

FITE 2 3

m )

FOT

FITE 2 3

CCITT - 4 0 8 3 0
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Connector
reference

2 4

1 9 , 2 3

2 5  

19, 2 4

2 6  

19, 2 5

19  

2 1 ,  2 6

7, 8

/1 4  
I C lea r-back  
V _ _ 2 _

BITE 2 4

RA 2

<8>-
/ 1 5  \

R e a n s w e r  I
V 2 /

BITE 2 5

CB 3

1 6
CleaH oack

BITE 2 4 < ^

3 A 3

m
R e a n s w e r  

V 3

BITE 2 5

CB1

CLF

FITE 2 2

CLF

FITE 2 2

CLF

FITE 2 2

CLF

FITE 2 2

(21) 6  (2x)
7 (5x)
8  (3x)

SPITE 8 
R e le a se  all 
e q u ip m e n t

RLG

FOT

FITE 2 3

FOT

FITE 2 3

FOT

FITE 2 3

FOT

FITE 2 3

00
Idle

CCITT - 4 0 8 4 0

FIGURE 3/Q.613 (Sheet 8 of 8)

Incoming Signalling System No. 6
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Recommendation Q.615

L O G IC  P R O C E D U R E S  FO R IN C O M IN G  SIG N A L L IN G  S Y S T E M  R l

n u m b er S ta te  descrip tion S h ee t reference T im ers ru n n in g

00 Idle 1,2
01 Wait for register activation 1
02 Wait for first register signal (KP) 1 ti
03 Wait for next register signal 1 ti
04 Wait for clear-forward 1
05 Wait for digit analysis 2
06 Wait for register deactivation 2 '
07 Wait for answer 2
08 Answered 2
09 Clear-back 2

FIGURE 1/Q.615 

State overview diagram for incom ing S ignalling System  R l

Supervisory  tim ers fo r  in co m in g  S ig n a llin g  S ys tem  R l  

t |=  10-20 s Recommendation Q.325

R e m a rk s  to fa c ilita te  read ing  a n d  u n d ersta n d in g  the S D L  flo w  chart

a) The procedure PI is not described because no procedure is specified at present in the Signalling System Rl specifications.
b) The procedure described in Recommendation Q.313, § 2.3.3.2, e) is not shown because this has no impact on the interworking.
c) This incoming Signalling System Rl procedure assumes the inclusion of country code digits in the case where Signalling System Rl is 

used to access the outgoing international exchange.

FIGURE 2/Q.615 

N otes to incom ing Signalling System  R l
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forward 
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FIGURE 3/Q.615 (Sheet 1 of 2) 

Incoming Signalling System Rl
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y  Routing 

/  information

Activate \ .  
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R e le a s e  all 
e q u ip m e n t
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Forward- 
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FIGURE 3/Q.615 (Sheet 2 of 2) 

Incoming Signalling System Rl
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Recommendation Q.616

L O G IC  P R O C E D U R E S  F O R  IN C O M IN G  S IG N A L L IN G  S Y S T E M  R2

State number State description

00 Id le

01 W ait fo r  firs t fo rw a rd  signa l

02 W ait fo r  rep ly  to  A -14

03 W ait fo r  ca llin g  p a r ty ’s ca teg o ry

04 W ait fo r  fo rw a rd  reg iste r signa l

05 W ait fo r  d ig it an a ly s is

06 W ait fo r  a d d re ss -c o m p le te

07 W ait fo r  reg iste r d e a c tiv a tio n

08 W ait fo r  g ro u p  II signa l

09 W ait fo r  an sw er

10 A n sw ered

11 C le a r-b a c k

12 W ait fo r  c le a r- fo rw a rd

Sheet number 

1

Running timers

F IG U R E  1/Q .616 
S ta te  overview d iag ram  fo r  Incom ing S ig n a llin g  System  R2

Supervisory timers

t! =  8-24 s R e c o m m e n d a tio n  Q .476, § 5.5.2.1

Procedures not shown

T h e  fo llo w in g  p ro c e d u re s , n o t d irec tly  re le v a n t to  in te rw o rk in g , a re  n o t sh o w n  in  th e  log ic  p ro c e d u re s :

— In te rru p t c o n tro l p ro c e d u re s  (a n a lo g u e  version ).

— T ra n sm iss io n  fa u lt p ro c e d u re s  (d ig ita l  version ).

— T est call p ro ced u res .

— A n a lo g u e  T 2 re lease  g u a rd  tim ing .

— O p tio n a l fo rw a rd  t r a n s fe r  p ro c e d u re .

— B lo ck in g  a n d  u n b lo c k in g  sequences .

F IG U R E  2/Q .616  

N o tes to  incom ing S ig n a llin g  System  R2
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Connector
reference

r00
Idle

Note 1 — Required for interworking reasons except when only capa­
ble of interworking with Signalling Systems 4, 5 and R l, but A5 may 
be sent at any time as required.

Seizing

< Seizing 
acknowledge­

ment
Digital version only

Note 2 — Required when the international exchange can insert 
incoming half-echo suppressors as specified in Recommendation 
Q.479.

t ,  =  8 - 2 4 s

Start t i

Calling
party 's

category

Start t j I

Test call 
procedures

A-4

Clear-
forward

1
2(3*)
3
4(2*)

CD-

' v  Clear- \  T,/  forward /  '

Stop t j

SPITE 3 
Deactivate 

register function

guard

X
00

Idle

Blocking

SPITE 3 
Deactivate 

register function

W ait for 
clear-forward

Clear-
forward

guard

00

1
2(3x)
3(2x)
4(4x)

CCITT-40870

FIGURE 3/Q.616 (Sheet 1 of 4)
Incoming Signalling System R2
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4 , 3

Connector
reference

1, 1

2 .2

Clear-
forward

SPITEs 
1 6, 17

SPITEs 
1 8. 19

Store as 
BITE 15

Store as 
BITE 20

1

A -15

Stop t i

A-4

Clear-
forward

©
CCITT-40880

FIGURE 3/Q.616 (Sheet 2- of 4) 
Incoming Signalling System R2

Fascicle VI.5 — Rec. Q.616
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Connector
reference

CCITT-40890
F IG U R E  3/Q .616  (sh ee t 3 o f  4)

Incom ing S ignalling System  R2
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,11

7
2

1

2

2
7

12

13

2

12

13

§ _

W ait for 
register 

deactivation

BITE 27

SPITE 4  Set 
up speech 
condition

SPITE 3 
Deactivate 

register function

W ait for 
answ er

BITE 21

Answer

Answered

BITE 25

Clear-back

~T~
Clear-Back

BITE 21

A nswer

BITE 28

Clear-
forward

Clear-
forward

Clear-
forward

Clear-
forward

FITE 22

B-5

FITE 22

SPITE 8 
Release all 
equipment

Release
guard

Idle

W ait for 
Group II signal

08

Stop t i

Which
BITE

B-6

©

B-3

Group II
/  signal ?

Clear-
forward

FITE 22

31

> ’1

FITE 22

| 20

B-2

CCITT-40900

FIGURE 3/Q.616 (Sheet 4 of 4)
Incoming Signalling System R2
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Recommendation Q.621

L O G IC  P R O C E D U R E S  F O R  O U T G O IN G  S IG N A L L IN G  S Y S T E M  N o. 4

State number State description Sheet reference Timers, running

00 Id le  1 ,2

01 W ait fo r  C P C I-F IT E  1

02 W ait fo r  F IT E  2 o r  3 1

03 W ait fo r  te rm in a l p ro c e e d - to -se n d 1 t,

04 W ait fo r  ack n o w le d g e m e n t 1 h

05 W ait fo r  n u m b e r-re c e iv e d 2 h

06 W ait fo r  a n sw er 2

07 A n sw ere d 2

08 C le a r-b a c k 2 '

09 W ait fo r  re le a se -g u a rd 2 U

10 W ait fo r  p ro c e e d - to -s e n d 3 ti

11 W ait fo r  n u m b e r-re c e iv e d 3 t3

12 W ait fo r  a c k n o w le d g e m e n t signal 3 *2

13 W ait fo r  p ro c e e d - to -s e n d 4 t3

14 W ait fo r  F IT E  2 o r  3 (e n d -to -e n d ) 1

15 W ait fo r  c le a r-fo rw a rd 1

F IG U R E  1/Q.621 

S ta te  overview d iag ram  fo r ou tgo ing  S ig n a llin g  S ystem  N o. 4

Supervisory timers

t] =  10-30s R e c o m m e n d a tio n  Q .127, § 4.4.1, (2), c)
t2 =  5 -10 s R e c o m m e n d a tio n  Q .127, § 4.4.1, (2), d)
t 3 =  15-30 s R e c o m m e n d a tio n  Q .127, § 4.4.1, (2), a)
t4 =  5 -1 0 s R e c o m m e n d a tio n  Q. 130, § 4.7.1

Procedures not shown

T h e  fo llo w in g  p ro c e d u re , n o t  d irec tly  re le v a n t to  in te rw o rk in g , a re  n o t sh o w n  in  th e  lo g ic  p ro c e d u re s :

— T im e-o u t p ro c e d u re .

F IG U R E  2/Q .621 
N o tes to  ou tgo ing  S ig n a llin g  System  N o. 4

Fascicle VI.5 -  Rec. Q.621



Connector
reference

7, 1

6, 3, 5, 1

/ o o \
I Idle j

2
Activate 
outgoing 

No. 4

W ait for 
CPCI-FITE

CPCI: Calling party
category indicator

\  FITEs \
/  9 1 3, 17 /

W ait for 
FITE 2 or 3

Terminal
seizing

<©
Start t 2

I FITE 1

Idle

Idle

S tart 11 \ - - - - - 11-| =  1 0 -3 0  s

m
W ait for 

terminal pro- 
ceed-to-send

Terminal
proceed-
to-send

Stop t i

&

t 2 =  5-1 O s

0 4 W ait for 
acknow­

ledgement

Transit
seizing

Start t-|

FITE 22

Stop t^

Activate out­
going No. 4 
end-to-end 
signalling

W ait for 
FITE 2 or 3 
(end-to-end)

Terminal
seizing

(PX)

^ ) >  FITE 2 FITE 2 2  ^  FITE 3 ^ BITE 27

W ait for 
clear-forward

Busy-
flash

Stop t i

BITE 8

Acknow- /  
ledgement S . Busy-flash ^

Stop t 2 Stop t 2

Number-
received

©  ©  (§)

See Recommendation Q .1 26  and 
Signalling System No. 4 -  Annex 1

FITE 3 FITE 22

Transit \
■ /  seizing /  I Idle 1
/  (PY) X  V J

1©

r CO2
19 10 111 112 113 117

L-digit 1 L-digit 2
\

L-digit 3 y L-digit 4 L-digit 5 y 0-digit (0)

FITE 22  ~

stop t2 stop t2

CCITT-40910

F IG U R E  3/Q.621 (Sheet 1 o f  4) 

O utgoing S ignalling System  N o. 4
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Connector
reference

FIGURE 3/Q.621 (Sheet 2 of 4)
Outgoing Signalling System No. 4
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Connector
reference

FIGURE 3/Q.621 (Sheet 3 of 4)
Outgoing Signalling System No. 4

Fascicle VI.5 -  Rec. Q.621



A

Connector
reference

5,3,1

9

3
3,3 CCITT-40940

FIGURE 3/Q.621 (Sheet 4 of 4) 
Outgoing Signalling System No, 4

i
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Recommendation Q.622

LO G IC  P R O C E D U R E S  FO R  O U T G O IN G  S IG N A L L IN G  S Y ST E M  N o. 5

State number State description Sheet reference Timers running

00 Idle 1

01 Wait for calling party’s category (CPCI) 1

02 Wait for country code indicator (CCI) 1

03 Wait for ST 1 t, •

04 Wait for proceed-to-send 1 t2

05 Wait for time release t3 2 t3

06 Wait for time release t4 2 *4

07 Wait for answer 3

08 Answered 3

09 Clear-back 3

10 Wait for release-guard 3 t2

FIGURE 1/Q.622 
S tate overview diagram  for outgoing S ignalling System  N o. 5

Supervisory timers fo r  outgoing Signalling System No. 5

t, = 4-6 s Recommendation Q.152, § 3.2.1, b)
t2 = 10-20 s Recommendation Q.141, § 2.1.3.1, e), i)
t3 = (100 ± 10) + (55 ± 5) ms Recommendation Q. 153, § 3.3.3
t4 = 2 (55 ± 5) ms Recommendation Q.153, § 3.3.3

Procedures not shown

The following procedures, not directly relevant to interworking, are not shown in the logic procedures: 

Pt = Recognition of ST-condition by timing after receipt of insufficient number of digits.

P2 = Delayed proceed-to-send.

P3 = Delayed release-guard.

FIGURE 2/Q.622
Notes to outgoing Signalling System No. 5
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Connector
reference

1, 7

Note 1 -  F ixed  or m axim um  num ber length  reached  ?

Note 2 -  H as the m inim um  num ber o f  d ig its been  received  ?

F IG U R E  3/Q .622 (Sheet 1 o f  3) 

O utgoing S ign allin g  System  N o. 5

Not specified

CCITT-40950

Fascicle VI.5 -  Rec. Q.622 103



Connector
reference
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Connector
reference

Figure 3/Q.622 (Sheet 3 of 3)
Outgoing Signalling System No. 5

Fascicle VI.5 — Rec. Q.



Recommendation Q.623

LOGIC PROCEDURES FOR OUTGOING SIGNALLING SYSTEM No. 6

State number State description

00 Idle

01 W ait for FITE s O F  I AM

02 W ait for con tinu ity  check

03 W ait for con tinu ity  ind icator

04 W ait for address-com plete

05 W ait for answ er

06 W ait for answ er (subscriber free)

07 A nsw ered

08 C lear-back 1

09 R eansw er 1

10 C lear-back 2

11 R eansw er 2

12 C lear-back 3

13 R eansw er 3

14 W ait for release-guard

Sheet reference

1 ,5

1
2

2

3

. 3

4 

4 

4 

4

4

5 

5 

5 

5

Timers running

U

F IG U R E  1/Q.623  

S tate overview diagram  for outgoing S ignalling System  N o. 6

Supervisory timers fo r  outgoing Signalling System No. 6

tj =  2 s  Recommendation Q .271 , § 5.7 .1
t2 =  2 0 -3 0 s Recommendation Q .268 , § 4 .8 .5 .1 , a)
t3 =  4-15 s Recommendation Q .268 , § 4 .8 .2 .3
t4 =  1 m in. Recommendation Q .268 , § 4 .8 .2 .3 , a)

Procedures not shown
The fo llo w in g  procedures, not d irectly relevant to interw orking, are not show n in the lo g ic  procedures:

— D u al seizure.

— B lock in g  and u nb locking  sequences.

— U nreason able sequences.

— C on fu sio n  and m essage refusal signals.

— R eset circuit/band procedures.

— T est call procedures.

— O ut o f  service.

Signal abbreviations used

The signal abbreviations used correspond  to those o f  the S ignalling System  N o . 6 sp ec ifica tion s un less otherw ise in d icated  on  
sam e sheet.

FIGURE 2/Q.623
Notes to outgoing Signalling System No. 6
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Fascicle 
VI.5 

— 
R

ec. 
Q

.623

Connector
reference

B

Activate 
outgoing 

No. 6

W ait tor 
FITEs of 1AM

SPITE 31 
Perform contin­

uity check

S tart t j

S tart t 2

FITE 2

t j  =  2 s

t2 =  2 0 - 3 0  s

FITE 3 FITE 4

I I

FITE 5 FITE 9 FITE 10

&
FITE 17

Set 
CPCI =  10

CPCI Call ing p a r ty  c a t e g o r y  in d ic a to r  
CCI C o u n t ry  c o d e  in d ic a to r  
ESI E cho  s u p p r e s s o r  in d ic a to r  
NCI N a tu re  o f  c i rcu i t  in d ic a to r

FITE 12

\  FITE 18 \  FITE 19 \  FITE 20 \  FITE 21

Set 
CPCI =  11

Set 
CPCI =  12

Set 
NCI =  0

Set 
NCI =  1

FITE 22

Idle

FITE 13

Set
address

digits
Set Set Set Set Set Set Set Set

CCI =  0 CCI =  1 ESI =  0 ESI =  1 CPCI -  1 CPCI =  2 CPCI =  3 CPCI =  4
Set 

CPCI =  5

FITE 2 4

CCITT-40980

O'-J

F IG U R E  3/Q .623 (Sheet 1 o f  5) 

O utgoing Signalling System  N o. 6
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C

3

2

15

4

C

5
15

4
C

15



Fascicle 
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FIGURE 3/Q.623 (Sheet 3 of 5) 
O utgoing Signalling System  N o. 6



7

15

8
>, 7

15

9
8

15

10
9

15

11
10

15

,11

3.4

W ait for 
answ er 

(subscriber free)

06

BITE 22

d>3(2x)
4  /  07

back 1

BITE 25

4 ,5
0 8

Clear-back 1

f le a n s w e r '

BITE 2 4

&

Reanswer

Clear-back 2

BITE 25

10
Clear-back 2

BITE 2 4

FITE 2 3

Forward-
transfer

FITE 2 3

Forward-
transfer

FITE 23

Forward-
transfer

Forward-
transfer

BITE 19

FITE 2 2

FITE 22

FITE 22

Reansw er /  \  FITE 2 3  >

2 A  /  Z FITE 22

FITE 2 3

Forward-
transfer

FITE

CCITT-50010

FIGURE 3/Q.623 (Sheet 4 of 5)
Outgoing Signalling System No. 6

VI.5 -  Rec. Q.623



12

Connector
reference

15

13
12

15

14
13

15 

14,9

16

4 , 5

Clear-back 3 FITE 23

BITE 25 Forward-
transfer

12
Clear-back 3

5<S>

Reansw er 3 ^

^  BITE 2 4

FITE 23

Forward-
transfer

FITE 22

(J?
2(3x)
3(3x)
4<6x)
5(2x)

FITE 23

Clear-
forward

Forward-
transfer

S tart t 3

S tart t 4

W ait for 
release-guard

t3 =  4 -1 5  s

t 4  =  1 min.

Release-
guard

Stop t3 Start t 3

Stop t4

X

Clear-
forward

Idle

FITE 22

Clear-back 1

BITE 2 5

Stop t 3

Procedure for time out 
to out of service 
(not specified)

CCITT-50020

FIGURE 3/Q.623 (Sheet 5 of 5)
Outgoing Signalling System No. 6
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Recommendation Q.625

LOGIC PROCEDURES FOR OUTGOING SIGNALLING SYSTEM Rl

State number State description

00 Idle

01 Wait for ST-FITE

02 Wait for seizing acknowledgement

03 Wait for proceed-to-send

04 Wait for time release t4 (KP pulse + pause)

05 Wait for time release t5 (pulsed digit + pause)

06 Wait for answer

07 Answered

08 Clear-back

Sheet reference 

1 

1 

1 

1 

2 

2 

2 .

2

2

Timers running

t,

h

FIGURE 1/Q.625 
State overview diagram for outgoing Signalling System Rl

Supervisory timers fo r  outgoing Signalling System R l

t[ = 5 ±  1 s Recommendation Q.321, § 3.2.1, b), ii)
t2 = 5 s Recommendation Q.325, § 3.6.2, 1), a)
t3 = 5 s Recommendation Q.325, § 3.6.2, 1), b)
t4 = 100 + 68 ms Recommendation Q.322, § 3.3.4
t5 =  2 x 68 ms Recommendation Q.322, § 3.3.4

Remarks to facilitate reading and understanding the SD L flow  chart

a) The procedure P, is not clearly specified.

b) The procedure P2 is not described because no procedure is specified at present in the Signalling System Rl specification.

c) The procedure P3, related to dual seizure with both-way operation, is not described because no procedure is specified with 
consequences to interworking.

d) The time supervisions t4 and t5 are introduced to ensure the possibility of handling a clear-forward signal during outpulsing. 

d) It is asumed that no country code digits are sent in the outgoing Signalling System Rl procedures.

FIGURE 2/Q.625
Notes to outgoing Signalling System Rl
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Connector
reference

1, 2

Note 1 — Fixed or maximum number lenght reached ? 

Note 2 — Has minimum number of digits been received ?

CCITT-50030

Fascicle VI.5 — Rec. Q.625



Connector
reference

1

2 ,3

FIGURE 3/Q.625 (Sheet 2 of 2)
Outgoing Signalling System Rl
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Recommendation Q.626

LOGIC PROCEDURES FOR OUTGOING SIGNALLING SYSTEM R2

State number State description

00 Id le

01 W ait fo r  ca llin g  p a r ty ’s ca teg o ry  (C P C I)

02 W ait fo r  c o u n try  c o d e  in d ic a to r  (C C I)

03 W ait fo r  ech o  su p p re s so r  in d ic a to r  (E C I)

04 W ait fo r  b a c k w a rd  signa l

05 W ait fo r  a d d re ss  in fo rm a tio n

06 W ait fo r  T y p e  B sig n a l

07 W ait fo r  a n sw er

08 A n sw ered

09 C le a r-b a c k

10 C le a r-fo rw a rd

Sheet reference 

1 ,4  

1 

1 

1 

2 

3

3

4 

4 

4 

4

Timers running

F IG U R E  1/Q .626  

S tate overview diagram  for outgoing S ignalling System  R2

Supervisory timers fo r  outgoing Signalling System  R2

t, =  12-18 s R e c o m m e n d a tio n  Q .476, § 5.5.1.1

t2 >  24 s R e c o m m e n d a tio n  Q .476, § 5.5.1.2

Procedures not shown

T he fo llo w in g  p ro c e d u re s , n o t  d irec tly  re le v a n t to  in te rw o rk in g , a re  n o t  sh o w n  in  th e  lo g ic  p ro c e d u re s :

— In te rru p t c o n tro l p ro c e d u re s  (a n a lo g u e  version).

— S eiz ing  ac k n o w le d g e m e n t (d ig ita l v ersion ).

— T ra n sm iss io n  fa u lt p ro c e d u re s  (d ig ita l v ersion ).

— T , t im e -o u t a n d  a b n o rm a l re lease  seq u en ce  (a n a lo g u e  v ersion ).

— O p tio n a l fo rw a rd  tra n sfe r .

— B lo ck in g  a n d  u n b lo c k in g  sequences.

FIGURE 2/Q.626
Notes to outgoing Signalling System R2
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Connector
reference

]  1 5 , 1 6 , 1 8 , 19

CCITT-50050

FIGURE 3/Q.626 (Sheet 1 of 4)
Outgoing Signalling System R2
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Connector
reference
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A
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3
7,8 ,7
10,2
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2

FIGURE 3/Q.626 (Sheet 2 of 4) 
Outgoing Signalling System R2



A

Connector
reference

3
1 0 ,7

2 ,8

8, 7

&
A-2 7  A-7 A 8 A 11

W ait for 
address 

information

FITE 1

Address
signal

06
W ait for 
B-signal

B -1, 
B-6

BITE 5

A-3

B-7

BITE 6

BITE 12

B-2, 
B-9, 
B -10

BITE 20

A-l 2

Continue Continue Continue Continue Continue
sending from sending from sending from sending from sending from

digit (hl-1) digit (N-2) digit (N-3) CCI Z-digit

Which
CCI-FITE

7 | 6 . 8

1 12 1-14

A-6 A-15

BITE 2 BITE 11

A-13

BITE 12

^ ^ W h i c h ' v \  I Refer to 
^ ^ r e s p o n s e ^ ^  j Rec. Q .480

Identity
digit

BITE 12

B-3 B-4,
B -1 1 to B -15

BITE 16

T

B-5

BITE 13

T ~

BITE 15

IX

1-15

X

FITE 22

B-8

BITE 17

~ T ~

FIGURE 3/Q.626 (Sheet 3 of 4) 
O utgoing S ignalling System  R2

FITE 22

1-12

BITE 12

~ T

FITE 22

CCITT-50070



Connector
reference

CCITT-50080

FIGURE 3/Q.626 (Sheet 4 of 4)
Outgoing Signalling System R2
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Recommendation Q.634

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM No. 4 TO R2

State number 

00 

01 

02

03

04

05

State description 

Idle

Wait for CPCI-FITE 

Wait for address-complete 

Wait for answer 

Answered 

Clear-back

Sheet reference 

1 

1 

1 

2 

2 

2

FIGURE 1/Q.634
State overview diagram  for interworking o f  S ignalling System  N o. 4 to R2

Procedures not shown

The following procedures, not directly relevant to interworking, are not shown in the logic procedures: 

— Repeat attempt.

FIGURE 2/Q.634 
N otes to interworking o f  S ignalling System  N o. 4 to R2
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Connector
reference

FIGURE 3/Q.634 (Sheet 1 of 2)
Interworking of Signalling System No. 4 to R2
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Connector
reference

FIGURE 3/Q.634 (Sheet 2 of 2) 
Interworking o f  S ignalling System  N o. 4 to R2
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Recommendation Q.642

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM No. 5 TO No. 6

State number 

00 

01 

02

03

04

05

06

Sta te  description 

Id le

W ait fo r  C P C I-F IT E  

W ait fo r  ST

W ait fo r  a d d re ss -c o m p le te  

W ait fo r  an sw er 

A n sw ere d  

C le a r-b a c k

Sheet reference 

1 ,2 ,3  

1 

2 

2 

3 

3 

3

F IG U R E  1/Q .642

S tate overview diagram for interworking o f S ignalling  Systeih N o . 5 to N o. 6

F IG U R E  2/Q .642 

(R ese rv e d  fo r  fu tu re  n o te s )

Fascicle VI.5 — Rec. Q.642



Connector
reference

FIGURE 3/Q.642 (Sheet 1 of 3)
Interworking of Signalling System No. 5 to No. 6
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Connector
reference

2 ,3 ,4

3,4
2

Any No 
more FITE 1

Yes

02
W ait for ST

FITE 1 BITEs 9 . 
1 0 , 1 2 , IE

BITE 8

00

\ Omit
FITE 1 > country

/ code FITE

— KD

BITEs 9, 
1 0 , 1 2 , 19

BITEs 
14-17, 20

BITE 8 BITE 2 8

SPITE 6 
Return 

appropriate tone

00
Idle

FITE 22

FITE 22

CCITT-50120

BITEs 2 . 3 BITE

©  d> (I)

FIGURE 3/Q.642 (Sheet 2 of 3) 
Interworking o f  S ignalling System  N o. 5 to N o. 6
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CD 
lO 

C\J 
h". 

CO

Connector
reference

FIGURE 3/Q.642 (Sheet 3 of 3) 
Interworking o f  S ignalling System  N o. 5 to N o. 6
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Recommendation Q.644

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM No. 5 TO Rl

State number State description

00 Id le

01 W a it fo r  ST

02 W a it fo r  reg iste r d e a c tiv a tio n

03 W ait fo r  an sw er

04 A n sw ered

05 C le a r-b a c k

F IG U R E  1/Q .644

S tate overview diagram for interworking o f  S ignalling System  N o. 5 to  R l

Procedures not shown

P ro c e d u re  P[ is n o t d e sc rib e d  b ecau se  th e  p ro c e d u re  h as  n o t  b een  sp e c ified  in  th e  S ig n a llin g  S ystem  R l  sp e c ifica tio n s .

F IG U R E  2/Q .644 

N otes to interworking o f  S ignalling System  N o. 5 to R l
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Recommendation Q.645

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM No. 5 TO R2

Sta te  number S ta te  description

00 Idle

01 Wait for calling party’s category (CPCI)

02 Wait for ST

03 Wait for address-complete

04 Wait for answer

05 Answered

06 Clear-back

Sheet reference 

1 , 2  

1 

1 

2 

2 

2 

2

FIGURE 1/Q.645
State overview diagram  for interworking o f  S ignalling System  N o. 5 to  R2

FIGURE 2/Q.645 
(Reserved for future notes)

Fascicle VI.5 — Rec. Q.645
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BITE 2 7
Rerouting or 
repeat attem pt 
provided?

Procedures for 
rerouting or 
repeat attempt

CCITT-50160
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FIGURE 3/Q.645 (Sheet 2 of 2)
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Recommendation Q.652

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM No. 6 TO No. 5

State number S ta te description Sheet reference

00 ' Idle 1,2

01 Wait for CPCI-FITE 1

02 Wait for COT 1

03 Wait for address-complete 1

04 Wait for register deactivation 2

05 Wait for answer 2

06 Answered 2

07 Clear-back 2

FIGURE 1/Q.652
S tate  overview diagram for interworking o f  S ignalling System  N o. 6 to N o. 5

FIGURE 2/Q.652 
(Reserved for future notes)
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FIGURE 3/Q.652 (Sheet 2 of 2) 
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Recommendation Q.654

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM No. 6 TO Rl

S ta te  nu m b er S ta te  description

00 Id le

01 W ait fo r  c o n tin u ity  ch eck

02 W ait fo r  ad d re ss -c o m p le te

03 W ait fo r  reg iste r d e a c tiv a tio n

04 W ait fo r  an sw er

05 A n sw ere d

06 C le a r-b a c k

F IG U R E  1/Q .654

State overview diagram  for interworking o f  S ignalling System  N o. 6 to R l

Procedures no t show n

P ro c e d u re  P[ is n o t d esc rib ed  b ec a u se  n o  p ro c e d u re  is sp e c ified  in  th e  S ig n a llin g  System  R l  sp e c if ic a tio n s

F IG U R E  2/Q .654  

N otes to interworking o f  S ignalling  System  N o. 6 to R l
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Recommendation Q.655

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM No. 6 TO R2

S ta te  n um ber S ta te  description S h e e t reference

00 Id le  1 ,2

01 W ait fo r  ca llin g  p a r ty ’s ca teg o ry  (C P C I)  1

02 W ait fo r  a d d re ss -c o m p le te  1

03 W ait fo r  an sw er, ch a rg e  2

04 W ait fo r  an sw er, n o  ch a rg e  2

05 A n sw ere d  2

06 C le a r-b a c k  2

F IG U R E  1/Q .655

State overview diagram for interworking o f  S ignalling System  N o. 6 to  R2

F IG U R E  2/Q .655 

(R ese rv e d  fo r  fu tu re s  no tes)
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Connector
reference

F IG U R E  3/Q .655 (Sheet 1 o f  2)
Interworking of Signalling System No. 6 to R2
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Recommendation Q.671

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM Rl TO No. 5

? number State description Sheet reference

00 Idle 1,2

01 Wait for ST 1

02 Wait for register deactivation 1

03 Wait for answer 2

04 Answered 2

05 Clear-back 2

FIGURE 1/Q.671
State overview diagram for interworking o f S ignalling System  R l to N o. 5

FIGURE 2/Q.671 
(Reserved for future notes)
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FIGURE 3/Q.671 (Sheet 1 of 2)
Interworking of Signalling System Rl to No. 5
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Recommendation Q.672

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM Rl TO No. 6

■ n u m ber S ta te  description

00 Id le

01 W ait fo r ST

02 W ait fo r a d d re ss -c o m p le te

03 W ait fo r  an sw er

04 A n sw ered

05 C le a r-b a c k

S h e e t reference  

1 , 2  

1 

2 

2 

2 

2

F IG U R E  1/Q .672

State overview diagram for interworking of S ign allin g  System  R l to N o . 6

F IG U R E  2/Q .672 

(R ese rv e d  fo r  fu tu re s  n o te s )
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Connector
reference

FIGURE 3/Q.672 (Sheet 1 of 2)
Interworking of Signalling System Rl to No. 6
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Recommendation Q.674

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM Rl TO R2

’ nu m ber S ta te  description S h e e t reference

00 Id le 1 ,2

01 W ait fo r  S T -F IT E 1

02 W ait fo r  a d d re ss -c o m p le te 1

03 W ait fo r  a n sw er 2

04 A n sw ere d 2

05 C le a r-b a c k 2

F IG U R E  1/Q .674  

State overview diagram for interworking o f S ignalling System  R l to R2

F IG U R E  2 /Q .674 

(R ese rv e d  fo r  fu tu re s  no tes)
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Recommendation Q.681

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM R2 TO No. 4

State number State description

00 Idle

01 Wait for CPCI-FITE

02 Wait for address-complete

03 Wait for answer

04 Answered

05 Clear-back

FIGURE 1/Q.681
State overview diagram  for interworking o f  S ign allin g  System  R2 to N o. 4

FIGURE 2/Q.681 
(Reserved for future notes)
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Recommendation Q.682

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM R2 TO No. 5

S ta te  n u m b er S ta te  description S h e e t reference

00 Idle 1,2

01 Wait for CPCI-FITE 1

02 Wait for address-complete 1

03 Wait for register deactivation 2

04 Wait for answer 2

05 Answered 2

06 Clear-back 2

FIGURE 1/Q.682 
S tate overview for interworking o f S ignalling  System  R2 to N o . 5

FIGURE 2/Q.682 
(Reserved for futures notes)
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FIGURE 3/Q.682 (Sheet 1 of 2)
Interworking of Signalling System R2 to No. 5

152 Fascicle VI.5 -  Rec. Q.682



Connector
reference

FIGURE 3/Q.682 (Sheet 2 of 2) 
Interworking of Signalling System R2 to No. 5
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Recommendation Q.683

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM R2 TO No. 6

number State description

00 Idle

01 Wait for calling party’s category

02 Wait for Z-digit

03 Wait for address-complete

04 Wait for answer

05 ■ Answered

06 Clear-back

Sheet reference 

1,2 

1 

1 

2 

2 

2 

2

FIGURE 1/Q.683
State overview diagram for interworking o f S ignalling  System  R2 to N o. 6

FIGURE 2/Q.683 
(Reserved for future notes)
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Recommendation Q.685

LOGIC PROCEDURES FOR INTERWORKING OF SIGNALLING SYSTEM R2 TO Rl

S ta te  description S h e e t reference

Id le  1

W ait fo r  a d d re ss -c o m p le te  1

W ait fo r  reg iste r  d e a c tiv a tio n  1

W ait fo r  an sw e r 1

A n sw ere d  1

C le a r-b a c k  1

F IG U R E  1/Q .685 
State overview diagram for interworking o f S ignalling System  R2 to R l

Procedures no t show n

P ro c e d u re  P, is n o t d esc rib ed  b ecau se  n o  p ro c e d u re  is sp e c ified  a t p re se n t in  th e  S ig n a llin g  S ystem  R l  sp e c ific a tio n s .

F IG U R E  2/Q .685 

N otes to interworking o f S ignalling System  R2 to R l

S ta te  num ber  

00 

01 

02

03

04

05
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FIGURE 3/Q.685
Interworking of Signalling System R2 to Rl
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