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M O D IF IC A T IO N S  TO T H E SER IES M R E C O M M E N D A T IO N S

Reorganization within Volume I V  o f  the C C IT T  Book

Due to certain rearrangem ents within Volume IV o f the C C IT T  Yellow Book, som e existing R ecom m enda
tions have been m oved (or renum bered) and appear now in o ther sections o f the Volume.

For the convenience o f the reader o f Volume IV o f the C C IT T  Red Book, these changes are listed below:

C C IT T  Yellow Book C C IT T  R ed  Book
(Geneva, 1980) (M alaga-Torrem olinos, 1984)

M.82 M.1012
M.92 M.1013
M.95 M.1014
M.97 M.93
M.98 M.93
M.150 M.605
M.201 M.495
M.221 M.490
M.640 M.560, M.565
M.728 M.710, M.93

PRELIMINARY NOTES

1 The Q uestions entrusted to  each Study G roup  for the Study Period 1985-1988 can be found in 
C ontribu tion  No. 1 to  that Study G roup.

2 Supplem ents to the Series M and N R ecom m endations can be found in Fascicle IV.3 and  those to  the 
Series O R ecom m endations in Fascicle IV.4.

3 In this fascicle, the expression “A dm inistra tion” is used for shortness to indicate both a telecom m unication  
A dm inistration  and a recognized private operating agency.
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INTRODUCTION

Recommendation M.10

GENERAL RECOMMENDATION CONCERNING MAINTENANCE

, To enable A dm inistrations to cooperate effectively in m aintain ing the characteristics required for the
in ternational telecom m unication service, the relevant C C IT T  Recom m endations, which are based on long experi
ence, should be applied.

Recommendation M.15

MAINTENANCE CONSIDERATIONS FOR NEW SYSTEMS

1 General

To ensure that new systems are im plem ented so as to perm it com patible in ternational operation and 
m aintenance in the m ost effective m anner, the following guiding principles are indicated.

2 Principles

2.1 W hen a new system is being studied, early consideration should be given to operational and  m aintenance
requirem ents.

2.2 The m aintenance organization and m aintenance facilities (including test equipm ent) should be considered 
early enough to ensure their availability when the new system is introduced.

2.3 In order to reduce total (lifetime) costs and to im prove the efficiency o f m aintenance, new systems should
be provided with internal supervision and fault localization functions. Such functions reduce the num ber and type 
o f external test equipm ent to a m inim um , and m ake it possible to om it m ost external routine tests.

2.4 W here existing m aintenance procedures, for exam ple fault reporting, are not appropria te , alternative 
procedures should be considered early enough to ensure their application  when the new system is introduced. 
However, any new procedures should consider established m aintenance principles accepted by the CC ITT.

Recommendation M.20

MAINTENANCE PHILOSOPHY FOR ANALOGUE, 
DIGITAL AND MIXED NETWORKS

1 General

1.1 The m ajor aim  o f a general m aintenance philosophy for analogue, digital and  m ixed netw orks is both  to 
m inim ize the occurrence o f failures and to ensure that in case o f failure:

— the right personnel can be sent to
— the right place with
— the right equipm ent at
— the right tim e to perform
— the right actions.
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1.2 To apply this philosophy in a network, the following principles can be used:

Preventive maintenance

The m aintenance carried out at predeterm ined intervals or according to prescribed criteria and  intended to 
reduce the probability  o f failure or the degradation  o f the functioning o f an item.

Corrective m aintenance

The m aintenance carried out after fault recognition and intended to restore an item to a state in which it 
can perform  a required function.

Controlled m aintenance

A m ethod to sustain a desired quality o f service by the system atic application  o f analysis techniques using
centralized supervisory facilities a n d /o r  sam pling to minim ize preventive m aintenance and to reduce
corrective m aintenance.

1.3 In general for all three types o f network (analogue, digital and  mixed), the use o f controlled m aintenance
principles is recom m ended, i.e., the m aintenance actions are determ ined on the basis o f in form ation generated in 
the m aintained system or com ing from  auxiliary supervision systems.

1.4 The advantages o f the contro lled  m aintenance approach are that it directs future m aintenance activity to
those areas where a know n im provem ent in service to the custom er will be achieved. The m onitoring techniques
which are inherent in controlled m aintenance provide data which sim plify the identification o f hidden faults by 
using statistical analysis.

1.5 The sm aller the portion  o f the network which is affected by a failure, the m ore difficult a n d /o r  less
econom ic it may be to detect it using controlled m aintenance techniques. In these cases corrective a n d /o r  
preventive m aintenance techniques may have to be em ployed.

1.6 In analogue and  mixed netw orks, a m ixture o f the above-m entioned principles are used, depending on the
existing equipm ent included in the network (see Recom m endations M.710, M.715 to M.725).

1.7 The m aintenance philosophy and  fundam ental principles are closely linked to:

— availability perform ance

— network technical perform ance

— netw ork economics.

2 Maintenance objectives

2.1 Purpose

The m ain purpose o f a general m aintenance philosophy for analogue, digital and mixed networks is to 
accom plish the aims defined in § 1.1.

In addition  the follow ing objectives should be fulfilled:

— For a defined level o f service the total costs should be kept to a m inim um  by the use o f appropriate  
m ethods (e.g. centralized operation  and  m aintenance).

— The sam e m aintenance philosophy should be applied to exchanges, transm ission equipm ent, data 
equipm ent, subscriber term inals, etc., wherever possible.

2.2 Economics

New technology provides new possibilities for low cost m aintenance not only for individual exchanges, but
for the whole netw ork, e.g. using the sam e technology for both  transm ission and  switching.

The operation  and m aintenance functions in a network should be p lanned  in such a way that the life cost
will be a m inim um . F or a defined level o f service the total cost consists of:

— investm ent cost

— operations cost

— m aintenance cost

— cost for loss o f traffic.
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2.3 Transition from  analogue to digital networks

The basic philosophy, as described in this R ecom m endation, is valid in principle, for analogue, mixed and 
digital networks. However, m any digital network parts are m ore suited to the im plem entation o f controlled 
m aintenance than are analogue netw ork parts. Due to new technological developm ents m aintenance functions can 
be incorporated  w ithin the digital equipm ent. A nalogue equipm ent often requires additional external m aintenance 
systems in order to  perm it controlled m aintenance, e.g. ATM E No. 2 (R ecom m endation 0 .22  [1]).

Overall maintenance philosophy

^.1 M aintenance entity concept

In the m aintenance philosophy, it is assum ed that the different equipm ents o f a telecom m unication 
netw ork are interconnected at easily identifiable po in ts at which the interface conditions defined for these 
equipm ents apply.

3.1.1 The equipm ents which occur between two consecutive interface points constitute a m aintenance entity
(M E). In an integrated digital netw ork, for exam ple, such points may be provided by digital d istribution  frames.
Even in a location where no digital d istribution fram e is provided, an equivalent point, where defined interface 
conditions apply, will norm ally be identifiable.

3.1.2 The choice o f m aintenance entities should be com patible with the m aintenance organization  o f an 
A dm inistration  (R ecom m endations M.710, M.715 to M.725). Exam ples o f MEs are given in Figure 1/M .20.

N ote  — Several M Es can be assembled into a m aintenance entity assembly (M EA) for operational and 
m aintenance reasons. Typical applications are digital exchanges, digital circuits and facilities. M Es can also be 
subdivided into m aintenance sub-entities (M SE) for operational and m aintenance reasons. A typical exam ple is a 
digital line system consisting o f line term inals, repeaters and cable sections. Both the M EA and M SE concepts are 
under study.

n  x M E a > p  X M E a >

31 n and p  for further  study CCITT -  67  301

Digital switch

Two-way regenerator

ME
LT/ET, ET 
LT
DIG MUX 
N T1, NT2 
TE

=  Maintenance enti ty  
=  Exchange terminal 
=  Line terminal 
=  Digital muldex 
- Network  terminal 
=  Terminal equ ipm ent

FIGURE 1/M .20 

Maintenance entity concept for digital networks

1) W hile m aintenance entities are currently  defined by C C IT T  only for digital equipm ents in R ecom m endation  G.803 [2], the
philosophy set forth here can also be applied to analogue equipm ents and exchanges, although the detailed app lication  has
no t yet been considered.
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3.1.3 In defining the m aintenance entities the follow ing aspects are taken into account:

i) W hen a failure occurs within a network, it is desirable that a m aintenance alarm  indication appear at 
the failed m aintenance entity. W hen this is not practical, the alarm  indication should appear at the 
closest possible entity.

ii) A further im portan t principle is that, where possible, a m aintenance alarm  indication in an entity 
should not cause a related alarm  indication  at other entities. In the event that such alarm  indications 
are perm itted to occur, they should clearly indicate that the failure lies upstream , and not in the other 
entities displaying the indications.

M eeting these two principles ensures tha t the responsible m aintenance personnel are called into action, 
and  that usually no unnecessary m aintenance activity is initiated elsewhere.

3.2 Classification o f  failures

3.2.1 R ecom m endation G.106 [3] defines a failure as the term ination  o f the ability o f an  item to perform  a 
required function.

The severity o f the failure depends on the failure effect. This effect can be related to:

— the netw ork service perform ance requirem ents as experienced by the subscribers;

— the probability  that m ultiple failures will occur, thus resulting in a deteriorating perform ance as seen 
by the custom er;

— the probable loss o f revenue to the A dm inistration.

3.2.2 The failures can be classified according to their im portance and  consequences to the quality o f service 
provided to the subscribers and to the netw ork technical perform ance:

— failures which give a com plete in terrup tion  o f service(s) for one or several subscribers;

— failures which give a partial in terrup tion  o f service(s) (e.g. degradation of transm ission quality) to one 
or several subscribers;

— failures which decrease the availability perform ance o f the equipm ent a n d /o r  the netw ork, but do not 
affect the subscribers.

3.2.3 A nother classification distinguishes between perm anent and interm ittent failures.

3.2.4 The severity o f a failure can be determ ined by m easuring the dow n tim e, up  time and failure rate o f the 
M E. These term s are defined in R ecom m endation G.106 [3].

3.3 Network supervision

Supervision is a process in which the functions of the various M Es in a network are checked (supervised).
This is applicable for operational as well as m aintenance matters.

For m aintenance this supervision process has to include the following actions:

a) Locating “failed” equipm ent, or the equipm ent in which a failure is suspected or is believed to  be
im m inent. It is generally carried out by analytical or statistical identification processes.

b) R eporting o f failures to operating  personnel.

c) Transm ission o f data  to the operating personnel, relating to specific functional features o f the netw ork
(traffic, state o f equipm ent, particu lar m alfunctions, etc.). This inform ation can be transm itted
system atically or on dem and.

d) Protecting the system by transm itting  to all concerned netw ork equipm ent the necessary inform ation 
for au tom atic in itialization  o f in ternal or external protection m echanism s, e.g. reconfiguration, traffic 
rerouting, etc.

4 Maintenance phases

A fter the occurrence o f a failure in the netw ork, a num ber o f m aintenance phases are required to correct 
the failure and to  protect, when possible, the traffic affected by the failure if it has been interrupted.

As an exam ple, F igure 2 /M .20  lists the m aintenance phases which are involved after a failure occurrence 
in a m aintenance entity (M E). The param eters determ ining the different phases are indicated in the figure. It is 
in tended  to characterize d ifferent m aintenance strategies with the aid o f the m aintenance phases. The m aintenance 
phases are described below in m ore detail.
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FIGURE 2/M .20 

Example of maintenance phases

4.1 Failure detection

Failures should be discovered by the A dm inistration independently  of, and preferably before, the 
subscriber, i.e. the m ajority  o f failures are both detected and rem edied w ithout the subscriber having been aw are 
o f them.

Failures are classified depending on their nature, see § 3.2 and may be categorized depending on their 
severity. D ifferent types o f failure detection m echanism s can be used:

a) continuous checking

b) routine or periodic testing

c) checking o f behaviour in live traffic

d) checking o f behaviour in the absence o f live traffic.

The rules governing the detection m echanism s are defined when conceiving the systems; no in tervention  o f 
the operating  personnel is necessary. U nder some conditions, however, the personnel can control som e operations 
which m ay prove necessary for periodic or casual checking, such as:

— m odifying the priority  level o f a checking process

— m odifying the nom inal period in the case o f periodical checking

— carrying out some partial or recurrent checks (e.g. test on dem and).
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The choice o f a detection m echanism  depends on the requirem ents for the “quality o f service” as seen by 
the subscribers, and  on the technical network perform ance and the nature o f the equipm ent. In addition , several 
m echanism s may be operated in the same item of equipm ent.

Typical detection m echanism s are listed below.

4.1.1 Continuous checking

All the tim e an item is active, it is being checked for good perform ance. If  the item does not fulfill the test 
requirem ents, it is considered to have failed.

4.1.2 Routine or periodic testing

Items are tested periodically, initiated either by the system or by the m aintenance staff.

The frequency o f the test depends on the im portance o f the item, the failure rate and the num ber o f items 
o f that type present in the element.

4.1.3 Checking in live traffic

Checking behaviour in live traffic can be done directly or statistically.

Direct checking exists if  the M E itself indicates a faulty perform ance.

Statistical checking leads to failure decisions on statistical grounds:

— the num ber o f times in which the item perform s its function “norm ally” is com pared with the num ber
o f tim es the perform ance o f the item does not fulfill the requirem ents

— the average tim e of functioning is com pared with standard  values

— the num ber o f tim es an item perform s its function during a certain period is com pared to norm al
values.

4.1.4 Checking in the absence o f  live traffic (traffic is zero)

Checking o f system internal functions is done once a process is over, or when a process has been initiated 
several times. Exam ples are operational checks which start when a custom er initiates an action to use the netw ork.

4.2 System  protection

W hen a failure has been detected, the following functions must be perform ed:

— transm ission to all the concerned network equipm ent o f any necessary inform ation for autom atic 
in itialization  of internal or external protection m echanism s, e.g., reconfiguration, traffic rerouting, etc.

— decision on any necessary actions, e.g. putting an item “out o f service” or “in testing cond ition” , 
changing to a configuration  with m inim al or degraded service.

A specific protection  m ethod is recom m ended for transm ission systems using m anual or autom atic 
restoration  on a m aintenance entity basis:

a) I f  a fault occurs either in m aintenance entities w ithout autom atic changeover capabilities or with
autom atic changeover capabilities but no standby available, the following actions should be executed:

1) initiate a p rom pt m aintenance alarm  indication  at the m aintenance entity contain ing the failed 
equipm ent;

2) transm it an alarm  indication signal (AIS) in the direction affected (downstream  direction) or give 
an upstream  failure indication  (U FI) at equipm ent which has not failed;

3) in itiate a service alarm  indication at the appropriate  entities, e.g. prim ary PCM  m ultiplex or 
digital switch interfaces. (As a consequence the circuits may be rem oved from  service.)
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b) If  a fault occurs in a m aintenance entity having autom atic changeover capability with a standby 
available, the following actions should be autom atically executed:

1) changeover to the standby;

Note  — W hether o r not connections are released as a result o f autom atic changeover depends 
on the service perform ance objectives assigned to each m aintenance entity.

2) initiate a deferred m aintenance alarm  indication at the m aintenance entity contain ing the failed 
equipm ent.

4.3 Failure information

The failure inform ation consists o f alarm  inform ation transm itted to alarm  interfaces fo r use by the 
m aintenance staff and failure indications transm itted to  other parts o f the network.

4.3.1 Failure categories

An M E has to perform  a determ ined function between an input and outpu t port, see Figure 3 /M .20. The 
perform ance quality, if  checked by internal failure detection, is conveyed to the alarm  interface either au tom ati
cally after a failure occurrence or after a request for alarm  inform ation.

The alarm  interface is for further study.

Input O u tp u t
1
1
1

Maintenance
1
i
I »

1 *
1
1

enti ty I *
l
i

— - _ ~ _:~ : Alarm interface

CCITT -  6 7 3 2 0

Alarm Request for alarm
information  information

FIGURE 3/M .20 

Maintenance entity interfaces

A larm  inform ation may be categorized as follows:

a) P rom pt m aintenance alarm  (PMA)

A prom pt m aintenance alarm  is generated at m aintenance entities in order to in itiate m aintenance 
activities (norm ally im m ediately) by m aintenance personnel to remove from  service a defective 
m aintenance entity for the purpose o f restoring good service and effecting repa ir o f the failed 
m aintenance entity.

The standard  for activating the prom pt alarm  indication at a m aintenance entity will generally be 
based on the requirem ents o f the telephony service.

b) D eferred m aintenance alarm  (DM A)

A deferred m aintenance alarm  is generated when im m ediate action is not required by m aintenance 
personnel, e.g. when perform ance falls below standard  but the effect does not w arran t rem oval from  
service, or if autom atic changeover to standby equipm ent has been used to restore service.

c) M aintenance in form ation (M I)

This inform ation has to be generated as a consequence of events w ithin a m aintenance entity when no 
im m ediate actions by the m aintenance sta ff are required because the to tal perform ance is not 
endangered. The m aintenance actions can be perform ed according to scheduled m aintenance or after 
the accum ulation o f m aintenance inform ation indications.

Fascicle IV .l — Rec. M.20 9



4.3.2 Failure indication to other M Es and users

In order to avoid unnecessary m aintenance actions, M Es adjacent to the failing M E should receive failure 
indication , such as:

— Alarm  indication  signal (AIS)

An alarm  indication  signal is a signal associated with a prom pt m aintenance alarm  o f a defective 
m aintenance entity and  is, when possible, transm itted in the direction affected (dow nstream  direction) 
as a substitute for the norm al signal, indicating to other nondefective entities that a failure has been 
identified and  that o ther m aintenance alarm s consequent to this failure should be inhibited. The AIS 
is different from  the “alarm  indication to the rem ote end” ; see for exam ple R ecom m endation G.732, 
§ 3.2.3 [4],

— Service alarm  (SA)

A service alarm  is generated at m aintenance entities at which the service originates a n d /o r  term inates 
to indicate that the particu lar service is no longer available (e.g. when a prim ary block is no longer 
available for setting up connections, the PCM  muldex will extend a service alarm  indication  to the 
exchange equipm ent).

The service alarm  should be generated when perform ance falls below  a level specified for a particu lar 
service. This level may coincide with that for initiating also a prom pt m aintenance alarm .

— U pstream  failure indication  (U FI)

The upstream  failure indication given by a m aintenance entity indicates that the signal arriving at that 
m aintenance entity is defective. The U FI indicates that the fault has occurred upstream  of this point, 
and  no unnecessary m aintenance activities are initiated.

The appearance o f an alarm  indicates either a failure in the equipm ent generating the alarm  or a 
failure o f the incom ing signal (an upstream  failure). To distinguish between these two possibilities it is 
necessary to provide an independent test, either o f the input signal, or o f the equipm ent generating the 
alarm . The input signal can be checked for p roper parity, for exam ple, by a m onitor included in the 
protection  switching equipm ent. A defective input signal indicates an upstream  failure. A lternatively, 
the equipm ent generating the alarm  can be tested independently , by looping, for exam ple, and if the 
equipm ent operates correctly, an upstream  failure is indicated.

Note — For a m ultiple destination m aintenance entity (e.g. in networks with T D M A /D S I satellite 
systems) alarm  indication  signals on a circuit basis may be useful. This subject is under study.

4.3.3 Transmission and presentation o f  alarm information

The failure in form ation  at the alarm  interface is used to determ ine the faulty M E or part o f ME. The 
in form ation  can be presented either locally, or rem otely via an alarm  collection system.

The alarm s m ay be presented as:

— an ind ication  at an alarm  interface (e.g. contact function, d.c. signal)

— an alarm  message on the m an-m achine interface.

4.4 Failure localization

W here the in itial failure in form ation  is insufficient for failure localization within a failing M E, it has to be 
augm ented with in form ation  obta ined  by additional failure localization routines. The routines can em ploy M E 
internal o r external test systems, initiated m anually or autom atically, at the local a n d /o r  rem ote end.

A test system, serving one or m ore M Es could have the following functions:

— alarm  collection, e.g. by sam pling o f alarm  interfaces and assem bling o f alarm  messages,

— request for failure in form ation, e.g. by addressing different M Es,

— test program s, e.g. for selection o f essential alarm s, editing, etc.,

— control o f  special devices, e.g. for looping m easurem ent o f electrical characteristics,

— display o f results, e.g. for all M Es w ithin a netw ork region.
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It should be particularly  noted that:

— the corrective m aintenance action tim e and the activity o f repair centres (these repair centres may 
receive unfailed items or sub-items) are strongly conditioned by the localization efficiency (not yet 
defined);

— for interchangeable items, the failed item m ust be identified uniquely.

4.5 Logistic delay

4.5.1 The logistic delay is the period of tim e between the failure localization and  arrival o f the m aintenance staff 
o f site. In the case o f  an ISD N , the logistic delay will depend on the type o f failures and how they are reported,
i.e. by PM A, DM A or MI.

4.5.2 Follow ing a PM A or D M A  alarm , failure correction will be perform ed norm ally in the course o f a specific 
trip  o f the m aintenance staff. The logistic delay may vary from  a few hours in the case o f PMA alarm s, to  a few 
days in the case o f D M A  alarms.

4.5.3 Follow ing an M I, which indicates that no im m ediate actions are necessary, the m aintenance action can be 
postponed  until the next scheduled m aintenance visit unless an accum ulation o f M is dem ands earlier action.

4.6 Failure correction

Failure correction norm ally requires change or repair o f an M E or a part o f an ME. O ne or m ore failure 
corrections can be perform ed in the course o f a m aintenance visit. It is desirable that strategies be developed to 
accom plish failure correction satisfying overall m aintenance objectives with a m inim um  num ber o f visits, using the 
concept o f logistic delay.

Failed in terchangeable items will be sent to a specialized repair centre, where appropriate  test equipm ent is 
available (the system itself should not act as a test machine).

4.7 Verification

After the failure has been corrected, checks m ust be m ade to assure the M E is w orking properly. The 
verification can be m ade locally or remotely.

4.8 Restoration

The corrected part o f the M E is restored to service. Blocked M Es are deblocked and changeover to spare 
m ay be term inated.

5 Additional maintenance activities

Besides the above-m entioned phases, the following activities may be required.

5.1 M aintenance support

M aintenance support covers the functions identified below:

— m anagem ent o f inform ation o f network equipm ent in operation,
— m anagem ent o f operating  data (routing data m ainly),

— correction instruction for hardw are and software,

— repairing o f rem ovable items,

— m anagem ent o f m aintenance stocks,

— network and  equipm ent docum entation.

The quantity  o f spare parts held depends on:

— organization o f m aintenance entities,
— failure rate o f an item,

— turn  around tim e (actual repair tim e, transport),

— num ber o f items in operation,

— risk that no spare p art is available.
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5.2 Failure statistics

If  all failures are recorded, this in form ation, after processing, can serve the following organizational fields:

a) m anagem ent, e.g. evaluating system perform ance,
b) organization o f m aintenance, e.g. use of test equipm ent, subscriber com plaints versus test results, 

am ount o f spare parts,

c) m aintenance activities, e.g. identifying weak com ponents where preventive m aintenance actions are 
necessary.

5.3 Preventive m aintenance actions

M echanical parts (such-as m agnetic equipm ent heads) have to be cared for periodically.

A fter analysing failure statistics, decisions can be m ade to interchange items even before failures have 
occurred, if they seem to be weak items.
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Recommendation M.22

PRINCIPLES FOR USING ALARM INFORMATION FOR MAINTENANCE 
OF INTERNATIONAL TRANSMISSION SYSTEMS AND EQUIPMENT

1 General

1.1 This R ecom m endation presents the general principles for em ploying those m aintenance features and
capabilities o f in ternational transm ission systems and equipm ent which are based on alarm  inform ation.

It describes a set o f strategies, in addition  to the m aintenance philosophy in R ecom m endation M.20, to use 
these alarm -based features and capabilities in an effective and efficient m anner. This Recom m endation is also 
in tended to address the interactions between alarm s o f digital and analogue transm ission systems and equipm ents.

A larm  interactions for m ixed ana logue/d ig ita l transm ission systems and  equipm ent are under study.

1.2 W hile this R ecom m endation discusses the strategy to em ploy these features and capabilities, the actual
arrangem ents to provide and use them  are left to the discretion o f the A dm inistrations.

2 Types of alarms and related messages

A larm  inform ation  may be categorized as follows:

a) P rom pt m aintenance alarm  (PM A);

b) D eferred m aintenance alarm  (D M A );

c) M aintenance inform ation  (M I).

D efinitions o f PM A, D M A  and  M I are found in R ecom m endation M.20, § 4.3.1.
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3 Guidance for using alarm information

3.1 Hierarchy

The alarm  inform ation from  transm ission systems and equipm ent is based on a hierarchy of:

a) alarm s and  indications displayed on failed equipm ent or systems,

b) office aud ib le/v isual alarm s which alert local staff, and

c) rem ote inform ation which appears on a display m onitored by centralized m aintenance staff which is 
not collocated with the failed equipm ent o r systems.

This alarm  hierarchy is used in failure localization, either for a m aintenance entity, o r for specific 
equipm ent w ithin a m aintenance entity.

3.2 Display

A larm  inform ation can be displayed to help in localization in different ways, such as:

a) locally — on the equipm ent,

b) on site — in the sam e building as the equipm ent, or

c) rem otely -  at a build ing not collocated with the equipm ent.

Both localized and on-site displays are used by on-site m aintenance staff. Rem ote displays are norm ally 
used either for coverage during periods when a building is not staffed or to  obtain a w ider m aintenance 
perspective from  a single location on a possibly large num ber o f systems.

F or exam ple, the rem ote m aintenance strategy o f § 3.5 can be used First to localize a trouble to  a 
m aintenance entity. Then, m aintenance staff can obtain  further rem ote (or otherw ise m ade available) inform ation 
to localize the failure to specific equipm ent. After this, the m aintenance staff can use the local alarm  m aintenance 
strategy o f § 3.7 to isolate and correct the failure.

3.3 Considerations fo r  local or remote alarm monitoring

A larm  inform ation may be displayed locally on equipm ent, or on-site in the same build ing as the 
m onitored  equipm ent using external m onitoring equipm ent. Use o f such displays implies tha t m aintenance staff 
must be present or visit the site to observe the inform ation.

Rem ote alarm  m onitoring provides a m eans for staff at a centralized location, not collocated with the 
transm ission systems and equipm ent, to m onitor them.

The choice between local and rem ote m onitoring and the degree o f centralization and  au tom ation 
em ployed depends on a num ber o f factors, including the type o f m aintenance organization, the expected failure 
rates and  the physical locations involved.

3.4 Reducing unnecessary m aintenance activity

W hen an equipm ent failure requiring some m aintenance activity occurs, alarm s should, if  possible, be 
generated by the m aintenance entity in which the equipm ent is part. The basic philosophy is tha t m aintenance 
activities should be directed only at the m aintenance entity in which the failure exists. Thus, techniques should be 
used which prevent unw anted alarm s (and the resulting unnecessary m aintenance activity) beyond the m aintenance 
entity in which a failure exists. Also, m aintenance entities dow nstream  of the failed m aintenance entity should 
have a m eans o f recognizing tha t a failure has occurred upstream , as part o f the philosophy o f reducing 
m aintenance activity. Provision m ay be m ade at a m aintenance entity to indicate an upstream  failure a n d /o r  
inhibit unnecessary actions. For exam ple, in digital transm ission systems and equipm ent, this m ay be accom 
plished by the use of:

— alarm  indication  signal (AIS);

— service alarm  (SA);

— upstream  failure indication  (UFI).

F or definition of AIS, SA and U FI see R ecom m endation M.20, § 4.3.2.
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3.5 Considerations fo r  remote maintenance alarm information

Rem ote m aintenance alarm  inform ation provides a m eans for staff not collocated with transm ission 
systems and equipm ent to nonetheless m onitor and  control them. The m onitored equipm ent may be located in 
unstaffed locations. This section recom m ends the principles which should be followed if rem ote alarm  inform ation 
is provided.

3.5.1 Identification  and  localization are required to determ ine w hat the response should be: start restoration o f 
service by using alternate routes, dispatch for m aintenance o f failed equipm ent, or wait and  gather further 
in form ation  to better identify the nature a n d /o r  seriousness o f the problem .

3.5.2 The decision to send m aintenance staff is based upon the m aintenance philosophy in R ecom m enda
tion M.20, § 1.1.

3.6 M aintenance alarm arrangements

M aintenance alarm  arrangem ents are based on the use of aud ib le/v isual alarm  systems. These systems 
provide alarm s which direct on-site staff to the location o f the failed equipm ent. The princip le for providing 
aud ib le /v isual alarm  indications is such that they should ensure that on-site m aintenance staff can detect and 
locate the source o f failure in a tim ely fashion in line with other priorities. N ote that distinctive sounds may be 
used to d ifferentiate audible alarm s. Also, visual signals should be able to direct m aintenance staff to the failed 
equipm ent or to a po in t where the location o f the failure can be determ ined.

3.7 Use o f  local alarm information

3.7.1 Local alarm  inform ation  is concerned with alerting on-site m aintenance staff to  equipm ent failures. The
local m aintenance activities usually entail the location and correction o f the failure. To carry this out effectively 
and  efficiently, in form ation  which helps direct the m aintenance staff to the failure should be provided directly 
from  the failed equipm ent.

3.7.2 Local alarm  inform ation is derived from  local failure indications, together with the m aintenance staff use
o f tests and relevant docum entation . This should be sufficient to localize the failure w ithin the failed equipm ent.

3.7.3 N ote that a further purpose o f local failure indications is to provide a backup for rem ote indications, in 
the event that there is a failure in com m unications between m onitored equipm ent and a central m onitoring 
location.

4 General strategies for alarms

4.1 M onitoring

In general, failures o f equipm ent should be detected by continuous (or nearly continuous) autom atic 
m onitoring, as opposed to m onitoring or testing involving hum an intervention. N ote that shared, but autom atic, 
m onitoring is considered nearly continuous. C ontinuous (or nearly continuous) m onitoring is often m ade feasible 
by virtue o f advances in technology, and by virtue o f the large num ber of circuits affected or jeopard ized  by a 
transm ission system failure. In addition , continuous (or nearly continuous) m onitoring is faster, m ore reliable, and 
less labor intensive than  alternative m onitoring strategies.

4.2 Uses o f  PM A, D M A and  M I

4.2.1 W hen reporting  or d isplaying alarm s either locally or remotely, it is im portan t to distinguish between
P M A /D M A  indications and M I indications. P M A /D M A  indications are those which cause m aintenance staff to 
be alerted (e.g., by ringing a bell), and M I indications are those which are displayed in response to staff 
in terrogations or in conjunction  w ith other indications (e.g., alarm s) which are spontaneously generated.

4.2.2 These distinctions should be defined for each transm ission system and  equipm ent in order for alarm
indications to be properly  processed. These d istinctions may be o f particu lar im portance when using rem ote 'a la rm
surveillance systems, where large num bers o f PM A, D M A  and M I indications m ust be dealt w ith by m aintenance 
staff.
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4.2.3 M I indications may be used as aids in failure localization or verification o f rem ote operations (such as 
rem ote control o f protection  switching) under m anual control. The inform ation conveyed by MI indications may 
also be used to supplem ent tha t conveyed by P M A /D M A  indications.

4.2.4 N ote that detection o f failures is accom plished by having suitable m onitors associated with each 
m aintenance entity. The criteria for activating alarm  indications at a m aintenance entity should generally be based 
on lim its on the m aintenance entities, which will generally be related to the perform ance objectives o f the 
transm ission systems.

4.2.5 To aid in the dispatch decision, rem ote indications should include the follow ing in form ation:

a) identification o f the failed transm ission system or equipm ent and  nature o f trouble condition ,

b) distinction between service-affecting failures and non-service-affecting failures where such a d istinction 
is possible, and

c) the severity o f the failure which has occurred.

4.3 Transmission and presentation o f  alarm information

4.3.1 There are two basic interface arrangem ents for transferring alarm  inform ation between m onitored and  
m onitoring  equipm ent:

a) discrete, parallel, and

b) serial data.

The parallel m ethod o f da ta  gathering and  control uses discrete wires for im plem enting each function. The 
serial data  m ethod o f gathering and  control uses a single pair o f wires to carry serial (in time) data  points, rather 
than  individual wires for each point. M uch new telecom m unications equipm ent is “intelligent” , that is, it em ploys 
m icroprocessor circuit design, which lends itself m ore readily to serial da ta  transfer rather than  to parallel 
interfaces.

4.3.2 The presentation o f alarm  inform ation can be:

a) visual (lam p, LED, p rin ter or display indication), a n d /o r

b) audible (bell, tones or voice).

The alarm  inform ation m ay be presented as:

a) an indication  at an alarm  interface (e.g., contact function, d.c. signal) a n d /o r

b) an alarm  message on the m an-m achine interface.

This alarm  message may contain :

i) heading (nam e o f m aintenance entity, date, tim e, etc.),

ii) category o f failure (PM A , DM A, MI),

iii) description o f failure, which may include the cause o f failure, location o f the failed item(s) and  o ther 
in form ation which can be useful in locating the failed item(s),

iv) possible consequences o f the failure, and

v) the autom atic actions perform ed by the network (internal protection and  service actions).

4.4 Possible use o f  M is

Those A dm inistrations using M is may desire to alert m aintenance staff by m eans o f a PM A or DM A. The 
criteria and  a r r a n g e m e n ts fo r  generating PMA or D M A  based on analysis o f M is are left to the discretion o f the 
A dm inistration.

The arrangem ents to generate such inform ation  may take place in the transm ission  system or in auxiliary supervision 
systems.
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To meet transm ission system availability objectives or m aintenance criteria, transm ission systems may be 
provided with protection (hot standby) equipm ent. Such equipm ent, if  provided, may have the following 
capabilities:

a) autom atic protection switching o f service from  failed regular equipm ent to w orking standby equip
m ent,

b) autom atic protection switching o f service to overcome transm ission degradation caused by, for 
exam ple, radio path fading,

c) rem otely contro llable protection switching o f service between regular equipm ent and standby equip
m ent, a n d /o r

d) locally contro llable protection  switching o f service between regular equipm ent and standby equipm ent.

4.5 Considerations fo r  protection switching and control

Recommendation M.24

PRINCIPLES FOR APPLICATION OF MAINTENANCE INFORMATION FOR 
PERFORMANCE MONITORING ON INTERNATIONAL TRANSMISSION 

SYSTEMS AND EQUIPMENT

1 General

1.1 This R ecom m endation presents the general principles for em ploying perform ance m onitoring features and 
capabilities on in ternational transm ission systems and equipm ent for m aintenance purposes. Perform ance m oni
toring data  is one category o f m aintenance in form ation  as described in Recom m endation M.20, § 4.3.1. It 
describes strategies for using these features and capabilities in an effective and efficient m anner.

1.2 As an exam ple, the need for perform ance m onitoring may be seen by considering a defective transm ission 
system or equipm ent which will increasingly degrade for a period o f tim e p rio r to total failure. In the early stages, 
the ailing system or equipm ent generates errors over isolated short duration  intervals, possibly causing short losses 
o f fram e alignm ent. As the severity o f the degradation  increases with time, the quantities and densities o f errors 
and losses o f fram e alignm ent increase to m ore severe levels. Since these error bursts and losses o f fram e 
alignm ent are usually too short in duration  to initiate autom atic protection switching or to generate alarm s, they 
will propagate through the netw ork unchecked and affect customers. The degradation  process m ay last for days, 
weeks or even m onths if not corrected before a detectable failure occurs. In m any cases, the defective equipm ent 
will never com pletely fail, but continually  generate errors and losses o f fram e alignm ent.

1.3 This R ecom m endation describes a possible strategy to em ploy perform ance m onitoring features and 
capabilities. The choice o f applying this strategy and the actual arrangem ents to provide it are left to the 
discretion o f the A dm inistrations.

2 General strategy for using performance monitoring data

2.1 General

Perform ance m onitoring is generally used to collect data  which may identify degrading systems before they 
fail and  cause alarm s. The m aintenance staff response to perform ance m onitoring data does not usually require 
the sam e priority  as tha t o f o ther alarm  inform ation.
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2.2 Consideration fo r  local or remote performance monitoring

Perform ance da ta  may be displayed locally on equipm ent, or on-site in the same building as the m onitored 
equipm ent using external m onitoring equipm ent (for exam ple, portable test sets). Use o f such displays implies that 
m aintenance staff m ust visit the site at least periodically to retrieve the data.

Rem ote perform ance m onitoring provides a means for staff at a centralized location, not collocated with 
the transm ission systems and equipm ent, to m onitor them.

The choice between local and rem ote m onitoring and the degree o f centralization and  au tom ation 
em ployed depends on a num ber o f factors, including the type o f m aintenance organization , the expected failure 
rates and  the physical locations involved.

2.3 M onitoring strategies

In  general, failures o f equipm ent should be detected by continuous (or nearly continuous) au tom atic 
m onitoring, as opposed to m onitoring or testing involving hum an intervention. N ote that shared, but autom atic, 
m onitoring  is considering nearly continuous. C ontinuous (or nearly continuous) m onitoring is often m ade feasible 
by virtue of advances in technology, and  by virtue o f the large num ber o f circuits affected or jeopard ized  by a 
transm ission system failure. In addition , continuous (or nearly continuous) m onitoring is faster, m ore reliable, and 
less labor intensive than alternative m onitoring strategies.

2.3.1 Uses o f  performance monitoring data

Three general ways in which perform ance m onitoring data may be used for m aintenance purposes are:

a) for routine m onitoring of transm ission systems and equipm ent,

b) for dem and m onitoring initiated by staff,

c) for in itiating  a deferred m aintenance alarm  when perform ance has degraded beyond pre-determ ined
limits.

2.3.2 For routine m onitoring, perform ance data which may be useful in predicting degrading systems is 
routinely collected and  reported  to a person on a scheduled or periodic basis. The reporting o f data may provide, 
for exam ple, daily, weekly or m onthly sum m aries o f perform ance.

As an exam ple, rem otely located m onitoring equipm ent may continuously observe the perform ance o f a 
collocated transm ission system and  store the significant data until a central com puter requests the rem ote 
m onitoring equipm ent to report the data. The central com puter may routinely request data once every day. T h e n , 
the central com puter w ould convert the data into a report form at useful for m aintenance staff. M aintenance st^ff 
may use this routine data  to determ ine trends in perform ance and schedule preventive m aintenance or repairs 
before a failure has occurred. O r it m ay use the data  to verify that transm ission objectives are being met.

2.3.3 For dem and m onitoring, the staff requests perform ance data  on ah essentially real-tim e basis from  a 
m onitored entity. This type allows the staff to retrieve detailed inform ation from  the m onitored  entity.

The m ain uses o f dem and m onitoring are repair verification, installation  and acceptance testing. However, 
for some transm ission systems (for exam ple, a radio  system), dem and m onitoring may be used with other test 
equipm ent or signal generators to perform  fault localization.

2.3.4 A deferred m aintenance alarm  is initiated if perform ance has degraded so m uch that it is im portan t for the 
staff to be alerted independently  o f the routine reporting o f perform ance data. The deferred m aintenance alarm  
should be indicated to the staff as soon as practical. It would be expected tha t m aintenance staff w ould respond 
relatively quickly to this alarm  for restoration and correction.
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2.3.5 Criteria fo r  selection o f  performance monitoring data

The general criteria for selection o f perform ance m onitoring data are as follows:

a) the data should be chosen depending on their use; i.e., m aintenance (§ 2), verification (§ 3.1) or 
characterization (§ 3.2);

b) the am ount o f data and  their resolution should be adjusted so as to minimize the am ount o f data  
collected, stored and reported  consistent with the uses of perform ance m onitoring data in § 2.3.1;

c) the data should be o f a form  which allows com parison o f perform ance am ong different transm ission 
systems and  equipm ent;

d) for each da ta  elem ent it is im portan t to select an appropriate  m easurem ent tim e interval.

2.4 Types o f  interfaces to monitoring equipment

2.4.1 For specific applications, A dm inistrations should consider using a serial interface for transfer o f perfo r
m ance m onitoring data  between the m onitored entity and  the equipm ent which is m onitoring it. To derive 
m axim um  benefit in using the perform ance m onitoring data, very fine resolution for representing each data 
elem ent may be necessary. This m ay im ply that an im practically large num ber o f wires may be required if a serial 
interface were not used. For o ther applications where little perform ance data is transferred  or where each 
perform ance data elem ent can be represented with few levels o f coarse resolution, a discrete interface may be 
app rop ria te  (see § 4.3 o f R ecom m endation M.22).

2.4.2 It is recom m ended that* A dm inistrations evaluate both interface arrangem ents using the above considera
tions and  use the one which is m ost econom ical and  feasible for the specific application.

2.5 Data collection and report screening

2.5.1 Perform ance m onitoring im plies the collection o f data from transm ission systems and equipm ent which 
m ay be perform ing satisfactorily a large portion  o f the tim e they are m onitored. To meet the objectives for 
perform ance m onitoring, a m eans o f screening the data is desirable so that only useful in form ation is provided. 
A dm inistrations should base the am ount o f screening on the desired m aintenance staff responses and the 
processing, storage and  com m unications needs related to the data  quantities.

2.5.2 As an exam ple o f screening, consider the case where there are two thresholds available in a remotely 
located perform ance m onitoring equipm ent. For a particu lar m onitored entity, a storage threshold may be used 
such tha t perform ance data for tha t entity m easured over a given tim e interval need not be stored or reported 
unless the threshold is exceeded. Then a deferred m aintenance alarm  threshold may be used such tha t when the 
perform ance data exceeds this threshold, the m onitoring equipm ent will not only store the data but also generate a 
deferred m aintenance alarm.

2.5.3 N ote that in a system in which processing is shared between rem otely located m onitoring equipm ent and  a 
central processor, the central processor may contain  thresholds which may be used to further screen or process 
inform ation  reported  to the m aintenance staff.

3 Other possible uses of performance monitoring data

In addition  to m aintenance, perform ance m onitoring data  may be used for:

a) verification o f transm ission system or equipm ent perform ance objectives,

b) characterization  o f transm ission systems and equipm ent.

3.1 The verification o f objectives is concerned with the transm ission systems and equipm ent as a whole and 
how well the analogue or digital signal stream s are being delivered to the aggregate o f custom ers using these 
systems and  equipm ent. Thus, even if a particu lar regular equipm ent is operating poorly, when a protection 
equipm ent is operating  properly, signal stream s are still being delivered to custom ers intact. Thus, m onitoring for 
verification of objectives should usually be done only when the equipm ent which is the object o f the verification is 
carrying live traffic. The m onitored  verification data can be used to give a general picture o f the perform ance o f 
the transm ission system and equipm ent, construct network measures, and verify that transm ission objectives are 
being met.

3.2 C haracterization  includes collection o f data tha t may be used by transm ission system and equipm ent 
designers. This type o f data  is often very specialized, and  often m ust be collected in very large quantities in o rder 
to do an app rop ria te  system characterization. It is also often collected with m onitoring equipm ent specifically 
designed for the purpose.
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Recommendation M.25

LINE-UP AND MAINTENANCE LIMITS

The follow ing principles have been adopted in respect o f line-up and  m aintenance action lim its for 
analogue and digital in ternational circuits, links and lines:

i) There should be separate limits for line-up and  m aintenance action.

ii) There should  be a single lim it specified for m aintenance action, and  this lim it should be chosen such 
that, if  exceeded, a fault w ould be considered to exist. (However, the subject o f p rom pt and deferred 
m aintenance action requirem ents is under study and the result o f this study may reflect on the num ber 
o f lim its required for m aintenance action.)

iii) After clearance o f a fault, an in ternational circuit, link or line should be returned to service within the 
line-up lim it or, in the circum stances where this is not practical, as close as possible to the line-up 
limit. In all cases, the circuit, link or line should be returned to service within the m aintenance action 
limit.

It is intended that, wherever practical, these principles be em bodied in new M and N R ecom m endations, 
and be taken into account when the M and N Recom m endations have cause to be reviewed or am ended.

Recommendation M .50

VOCABULARY

For their dealings with their colleagues in other countries, personnel at repeater stations and other 
m aintenance units will find it helpful to refer to the Vocabulary o f  basic terms used in line transmission published 
by the C C ITT  for their benefit.

This Vocabulary gives transm ission term s in the following languages: English, French, Spanish, Russian, 
G erm an, Italian , Polish, D utch, Portuguese and Swedish.

The term s o f telecom m unication used in the C C IT T  Books have been collected in the volum e Terms and  
Definitions o f this Book. This vocabulary gives the term s in English, French and Spanish.
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SEC TIO N  1

GENERAL PRINCIPLES OF MAINTENANCE  
AND MAINTENANCE ORGANIZATION

Recommendation M.70

GUIDING PRINCIPLES ON THE GENERAL MAINTENANCE 
ORGANIZATION FOR TELEPHONE-TYPE INTERNATIONAL CIRCUITS

1 General

In order to furnish guiding principles to A dm inistrations, the C C IT T  recom m ends the following principles 
for the general m aintenance organization  for in ternational circuits.

1.1 D efinitions relating to the various m aintenance elements, each representing a set o f functions, are given in
R ecom m endations M.700 to M.725 for autom atic circuits, and in R ecom m endations M.1012 [1], M.1013 [2], 
M.1014 [3] for leased and special circuits.

1.2 The size and com plexity o f the m aintenance organization will depend on the particu lar case and  the 
particu lar country concerned. In som e instances it may be possible to carry out all sets o f functions from a single 
location; in others only some o f the functions might be com bined and carried out from one location. The precise 
arrangem ent will depend on the A dm inistration concerned, and the C C IT T  lim its itself to defining the functions 
o f the separate elem ents, leaving the m anner in which the elements are grouped to be determ ined by the 
A dm inistration.

1.3 If  a country so desires a n d /o r  if it judges that the com plexity o f its in ternational telecom m unications so
requires, the in ternational m aintenance organization can be responsible for all types o f circuit for which
Study G roup  IV m akes recom m endations.

2 Types of circuits to be catered for

The types o f circuits to be catered for are as follows: 

public circuits:
— telephone circuits,
— voice-frequency telegraph circuits,
— phototelegraph circuits,
— sound-program m e circuits, etc.; 

leased circuits:
— telephone circuits: poin t-to -poin t and  m ultiterm inal,
— voice-frequency telegraph circuits,
— data circuits: po in t-to -po in t and m ultiterm inal,
— m ulti-facility circuits, that is, .phototelegraph plus voice-frequency telegraph; speech plus voice- 

frequency telegraph; sim ultaneous or alternative transm ission,
— phototelegraph circuits,
— sound-program m e circuits, etc.
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3 Maintenance organization

The m aintenance o f in ternational public telephone circuits relies upon the ability o f each A dm inistration 
to fulfil the various functions and  responsibilities noted in the Series M Recom m endations. W here such circuits 
are m anual, as opposed to autom atic, it is assum ed that the A dm inistration will select and provide the relevant 
elem ents such as the fa u lt  report point (circuit) and the testing point (transmission) together with circuit control and 
sub-control station assignm ents as appropriate .

For autom atic circuits all the elem ents noted in Recom m endation M.710 apply.

Leased and  special in ternational circuits require the services o f a Transm ission M aintenance Point 
(In ternational Line) (TM P-IL) which is described in Recom m endation M.1014 [3]. The circuit control and  
sub-control functions and  responsibilities on leased and special in ternational circuits are noted in R ecom m enda
tions M.1012 [1] and  M.1013 [2] and include a close cooperation  with the TM P-IL.

For operations at other levels (group, supergroup, etc.), specific responsibilities are allotted to particu lar 
repeater stations. At each level, m aintenance is based on the appoin tm ent o f a control station  and  one or m ore 
sub-control stations A dditional in form ation  concerning control and sub-control stations follows in R ecom m enda
tions M.80 and M.90 and  is supplem ented by that contained in R ecom m endations M.1012 [1] and  M.1013 [2], 
M.723, M.724, N.5 [4] and N.55 [5].

The attention  o f A dm inistrations is draw n to the need for exchanging contact forms (sim ilar to those for 
m aintenance units for autom atic circuits as described in R ecom m endation M.93) which give telephone num bers, 
staffing hours, etc. for units involved in the m aintenance o f leased circuits and the higher order transm ission 
systems.

References

[1] C C ITT  R ecom m endation Circuit control station fo r  leased and special circuits, Vol. IV, Rec. M.1012.

[2] C C IT T  R ecom m endation Sub-control station fo r  leased and special circuits, Vol. IV, Rec. M.1013.

[3] C C IT T  R ecom m endation Transmission maintenance point (international line) (TM P-IL), Vol. IV,
Rec. M.1014.

[4] C C IT T  R ecom m endation Sound programme control, sub-control and send reference stations, Vol. IV,
Rec. N.5.

[5] C C IT T  R ecom m endation Organization, responsibilities and functions o f  control and sub-control stations fo r
international television connections, links, circuits and circuit sections, Vol. IV, Rec. N.55.

Recommendation M.75

TECHNICAL SERVICE

1 General

1.1 The term  “technical service” (sometimes “technical services”) is used throughout the Series M Recom m en
dations. The term  is used to indicate the appropria te  authorities w ithin an A dm inistration which have responsi
bility for: m aking in ternational agreem ents on technical and engineering aspects o f provision and  m aintenance, 
allocating responsibilities to m aintenance units w ithin the same A dm inistration, specifying provision and m ain te
nance facilities, and  determ ining provision and m aintenance policy and  overseeing its im plem entation. Thus it can 
be seen that the responsibilities o f the technical service are at a higher adm inistrative level than  those of the staff 
concerned with day-to-day operation  o f in ternational services.

1.2 The staff o f the technical service is generally part o f the central headquarters o f the A dm inistration. 
H ow ever, A dm inistrations som etim es delegate some or all o f their technical service responsibilities to regional 
centres or even operational m aintenance units. In such cases the technical service rem ains responsible for ensuring 
tha t the delegated responsibilities are satisfactorily carried out.
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2 Outline of responsibilities

As far as in ternational cooperation  and coordination  are concerned, the responsibilities o f the technical 
service are specified in various Series M Recom m endations. The following list, which is not exhaustive, serves to 
illustrate the type o f functions norm ally perform ed by the technical service o f an A dm inistration:

— m aking in ternational agreem ents on the appoin tm ent o f control and  sub-control stations, and ensuring 
that the stations so appo in ted  are advised accordingly;

— reaching in ternational agreem ents on all m atters relating to the engineering provision o f new and 
rearranged telephone circuits, leased, circuits, etc.; digital blocks, paths, etc.; groups, supergroups, etc.; 
and  so on;

— exchanging contact po in t and other m aintenance inform ation between A dm inistrations;

— acting as a centralized escalation po in t for those faults and problem s which cannot be cleared by staff
at m aintenance units, even after discussions between the m anagers o f such units. (For exam ple, 
escalation may be required  where special test equipm ent or specialized expertise is needed);

— ensuring the satisfactory p reparation  and  execution o f routine m aintenance schedules;

— developing and keeping up to date p lans for the restoration o f service in the event o f the failure o f
in ternational transm ission systems;

— ensuring that other A dm inistrations are advised o f p lanned in terruptions to transm ission systems in its 
own country, and ensuring that steps are taken to minimize their effect on in ternational services.

The functions m entioned above are based on responsibilities im posed on the technical service by Series M
Recom m endations.

3 Contact point information

C ontact po in t in form ation for the technical service should be exchanged between A dm inistrations in 
accordance with R ecom m endation M.93. If  the responsibilities o f the technical service have been split on a 
functional basis, contact po in t in form ation  for each separate function should be exchanged. If technical service 
responsibilities have been delegated (as envisaged in § 1.2 above), contact po in t inform ation for the responsible 
central headquarters staff should be exchanged.

Recommendation M .80

CONTROL STATIONS

1 Definition of control station

A control station is tha t po in t within the general m aintenance organization which fulfils the control 
responsibilities for the circuit, group, supergroup, digital section, etc., assigned to  it.

2 Appointment of control stations

The following principles for control stations apply to:

— every in ternational circuit (circuit control station),

— every in ternational group, supergroup, digital block, digital path , etc. (group control station, super
group control station, digital block control station, digital path  control station, etc.),

— every line link, every regulated line section and every digital section (line link control station, 
regulated line section control station, digital section control station) using a sym m etric pair line, a 
coaxial line, an optical fibre or a radio-relay link.
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2.1 Circuit control station

A circuit control station is nom inated  for each in ternational circuit used for public telephony or for leased 
o r special purposes in accordance with R ecom m endations M.723 and M.1012 [1] as appropriate. In the case of 
sound-program m e or television circuits, the term inal ISPC (In ternational Sound-Program m e Centre) or ITC 
(In ternational Television Centre) at the receiving end should be nom inated as the control station. (See Recom m en
dations N .l [2], N.5 [3] and N.55 [4].)

2.2 Group, supergroup, digital block, etc. control stations

For each in ternational group, supergroup, digital block, etc., the term inal repeater station  is a control 
station for its incom ing direction o f transm ission. There are thus two control stations, one for each direction o f 
transm ission.

2.3 Regulated line section control station

The procedure is the sam e as for groups, supergroups, digital blocks, etc., that is to say, each o f the 
term inal repeater stations is a control station for the incom ing direction o f transm ission.

2.4 Digital path control station

For each digital path , each term inal station is a control station for its incom ing direction of transm ission. 
There are thus two control stations, one for each direction o f transm ission.

3 Responsibilities of circuit control stations

See R ecom m endations M.723 and  M.1012 [1] concerning public autom atic telephone circuits, leased 
circuits and special circuits, respectively. See Recom m endations N.5 [3] and  N.55 [4] in connection with sound- 
program m e and television circuits.

4 Responsibilities of control stations for groups, supergroups, digital paths, etc.

4.1 G roup, supergroup, digital block, digital path , regulated line section, line link, etc. control stations are 
responsible for the incom ing direction o f transm ission only.

4.2 Each control station  is responsible for ensuring that the group, supergroup, digital block, digital path, link, 
line, etc. with which it is concerned is set up  and  m aintained to the required standards. In particular, it is 
responsible for:

a) controlling lining-up m easurem ents to within the recom m ended limits and keeping records o f 
reference m easurem ents (initial m easurem ents) for analogue transmission system s ;

b) ensuring tha t the perform ance o f digital transm ission systems is kept within recom m ended limits and 
keeping records o f initial m easurem ents;

c) ensuring that routine m aintenance m easurem ents are carried out on the due dates, using the specified 
m ethods and  in such a way that in terruptions to service are lim ited to the shortest possible duration ;

d) ensuring tha t the stations concerned take action when a fault occurs, and  controlling the various tests 
or investigations necessary in clearing the fault. It m ust be possible to report faults discovered at any 
tim e o f the day or n ight;

e) inform ing the circuit contro l station o f any condition which m ight affect the operation  o f the circuits 
under its contro l;

f)  seeking the authority  o f the circuit control station for any action which will take a circuit, or circuits, 
out o f service;

g) know ing w hat are the possibilities o f rerouting any faulty groups, supergroups, etc.;

h) recording, on form s provided for the purpose, all incidents which arise, giving the tim e o f occurrence 
o f the incident, the exact location if know n, the action taken if any, and the tim e o f restoration to 
service.
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4.3 Thus, for technical purposes (m aintenance, lining-up) the control function for digital paths, groups, 
supergroups, m astergroups, superm astergroups and regulated line sections are divided between the two directions 
o f transm ission, the station at the incom ing end being the control station in each case. However, it is considered 
desirable to have a single routing form  for each, giving inform ation about both directions o f transm ission, and  in 
order tha t this and  sim ilar docum entation  may be prepared and distributed on a m ethodical’ basis, these 
docum entary  functions shall be added to the responsibilities o f one o f the control stations, this control station fo r  
documentary purposes being chosen by agreem ent between the A dm inistrations concerned.
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Recommendation M.90

SUB-CONTROL STATIONS

1 Definition of sub-control station

A sub-control station is a po in t w ithin the general m aintenance organization which fulfils the sub-control 
responsibilities o f the circuit, group, supergroup, etc. digital section, assigned to it.

2 Appointment of sub-control stations

The follow ing principles apply  to:

— every in ternational circuit (circuit sub-control station), for w hatever purpose (telephony, telegraphy, 
sound-program m e, data transm ission, etc.). (See in particular R ecom m endations N.5 [1] in connection 
with sound-program m e circuits and N.55 [2] in connection with television circuits);

— every in ternational digital block, digital path, group, supergroup, m astergroup or superm astergroup 
(digital block sub-control station, digital path sub-control station, group sub-control station, super
group sub-control station, etc.);

— every line link, every regulated line section and every digital line section (line link sub-control station, 
regulated line section sub-control station, digital line section sub-control station) using a sym m etric 
pair line, a coaxial line, an optical fibre or a radio-relay link.

The technical service o f the A dm inistration  concerned designates the station that is to act as a sub-control
station in its country  and inform s the technical service o f the country responsible for the control station
accordingly.

2.1 Terminal sub-control stations

2.1.1 Terminal sub-control stations fo r  circuits

For each circuit a term inal circuit sub-control station is appoin ted  in accordance with R ecom m enda
tions M.724 and M.1013 [3] as appropriate .

For unidirectional constituted circuits the term inal station at the sending end should be the term inal circuit 
sub-control station. In particular, in the case o f sound-program m e or television circuits, the term inal ISPC or ITC 
at the sending end should be the term inal sub-control station. (See R ecom m endations N.5 [1] and N.55 [2].)
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2.1.2 Terminal sub-control stations fo r  digital blocks, digital paths, groups, supergroups, etc.

At the two ends o f a digital block, digital path, group, supergroup, etc., the term inal stations are 
designated as term inal digital block, digital path, group, supergroup, etc., sub-control stations for the direction o f 
transm ission for which they are no t the digital block, digital path, group, supergroup, etc., control station.

2.1.3 Terminal sub-control station fo r  a digital section, line link or a regulated line section

At the two ends of a digital section, line link or a regulated line section, the term inal stations are 
designated as term inal digital section, line link or regulated line section sub-control station for the direction o f 
transm ission for which they are not the digital section, line link or regulated line section control station.

2.2 Interm ediate sub-control stations

2.2.1 Interm ediate sub-control stations fo r  circuits

In transit countries in which a circuit is b rought to audio frequencies or 64 kb it/s , etc., an interm ediate
circuit sub-control station is appoin ted  at a suitable point for each direction o f transm ission. It is left to the
country concerned to choose:

— where this point shall be;

— whether the sub-control functions for the two directions o f transm ission are vested in one station or 
two stations (see Figure 1/M .90);

— whether, as may be desirable in the case o f a large country, each direction of transm ission has m ore 
than one circuit sub-control station per transit country.
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Possible choice for sub-control stations in a transit country

2.2.2 Interm ediate sub-control stations fo r  paths and links

In general, for digital paths and analogue links, in transit countries in which the path or link  concerned 
appears in its characteristic bit rate or in its basic frequency range, an interm ediate sub-control station is 
appo in ted  for each direction o f transm ission. The countries concerned have the same prerogatives as those 
indicated above for circuits (see § 2.2.1 and Figure 1/M .90).

2.2.3 Interm ediate sub-control stations fo r  regulated line sections

In transit countries, a regulated line section in term ediate sub-control station is appointed  for each direction 
of transm ission, the same discretion as for circuits being given to the country concerned (see § 2.2.1 above and 
Figure 1/M .90).

2.3 Combination o f  functions

Any, or all, o f the above functions may be vested in one station, depending on the arrangem ents in the 
country concerned.
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3 Responsibilities of sub-control stations for circuits

See R ecom m endations M.724 and M.1013 [3] concerning autom atic public telephone circuits, leased 
circuits and special circuits, respectively. See also R ecom m endations N.5 [1] and N.55 [2] in connection with 
sound-program m e and television circuits.

4 Responsibilities of sub-control stations for groups, supergroups, digital blocks, digital paths, etc.

The responsibilities o f sub-control stations are, for the sections which they control, sim ilar to  those given 
in R ecom m endation M.80 for control stations, but in addition  they include:

— cooperating  with the control stations and other sub-control stations in locating and clearing faults;

— setting up and m ain ta in ing  that part o f the digital path , group link, supergroup link, m astergroup 
link, or regulated line link between the through-connection stations nearest to the two frontiers;

— seeing tha t the transm ission on the national section with which they are concerned is w ithin the 
prescribed limits;

— reporting  to the control station all relevant details concerning the location and subsequent clearance 
o f faults;

— keeping the necessary records on lining-up (analogue transm ission) or initial m easurem ents (digital 
transm ission), fault location and fault clearing for the section for which they are responsible.

In addition to the above responsibilities, an interm ediate sub-control station (in a transit country) is 
responsible for initiating fault localization tests on the sections it controls in response to reports from other 
control or sub-control stations.
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Recommendation M.93

EXCHANGE OF CONTACT POINT INFORMATION 
FOR THE MAINTENANCE OF INTERNATIONAL SERVICES 

AND THE INTERNATIONAL NETWORK

1 General

The attention  o f A dm inistrations is draw n to the need o f exchanging inform ation about telephone 
num bers, telex num bers, staffing hours, etc., for units involved in the m aintenance o f in ternational services and 
the in ternational network. The exchange o f such inform ation  is o f great assistance to in ternational cooperation  
and has an im portan t bearing on m aintenance efficiency.

2 Aspects to be covered by the exchange of information

2.1 Technical service

The general functions and responsibilities o f the “technical service” are given in R ecom m endation M.75.

W here technical service responsibility w ithin an A dm inistration has been divided on a functional basis, 
contact po in t inform ation relating to each function (for exam ple, m aintenance o f telephone circuits, provision o f 
leased circuits) should be supplied.
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2.2 A utom atic and  semi-autom atic telephone service

For each in ternational centre, contact po in t inform ation for each o f the m aintenance elements in
R ecom m endations M.715 to  M.725 should be exchanged.

2.3 M anual telephone circuits

For each in ternational centre which has responsibility for m anually  operated in ternational telephone 
circuits, appropria te  m aintenance contact po in t in form ation should be exchanged.

2.4 Signalling System  No. 6 (S S  No. 6)

For each in ternational cientre where SS No. 6 is em ployed, contact po in t inform ation should be exchanged 
for the m aintenance units which have responsibility for the following:

— SS No. 6 transfer link (R ecom m endation M.760);

— signalling system adm inistrative control (R ecom m endation M.762).

W here an A dm inistration  has subdivided the m aintenance functions o f the SS No. 6 transfer link (for 
exam ple, into fault reporting, control station, etc.), appropriate  contact point inform ation should be supplied.

2.5 Leased and special circuits

For each in ternational centre which has responsibility for leased and special circuits, contact po in t
in form ation  should be exchanged for the following:

— fault report point;

— testing poin t;

— transm ission m aintenance point (in ternational line) (R ecom m endation M.1014 [1]);

— circuit con tro l/sub -con tro l station (R ecom m endations M.1012 [2] and  M.1013 [3]);

— restoration  point for individual circuits.

2.6 Sound program m e and television

C ontact po in t in form ation for the follow ing centres concerned with sound and television should be 
exchanged:

— international sound-program m e centre (ISPC) (R ecom m endation N .l [4]);

— international television centre (ITC) (R ecom m endation N.51 [5]);

— program m e booking centre (PBC) (R ecom m endation D.180 [6]).

2.7 Groups, supergroups, etc., digital paths and blocks and transmission systems

For each in ternational centre, contact po in t inform ation should be exchanged for the following:

— fault report po in t (R ecom m endation M.130);

— testing poin t (for routines, functional tests and  fault localization);

— con tro l/sub -con tro l station  (R ecom m endations M.80 and M.90);

— restoration  control po in t (R ecom m endation M.725);

— restoration  im plem entation  point.

2.8 Setting-up and  lining-up activities

W here staff separate from  those concerned with day-to-day m aintenance are used for setting-up and 
lining-up new or rearranged  telephone circuits, leased circuits, groups, supergroups, etc., relevant contact po in t 
inform ation  should be exchanged.
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3 Exchange and distribution of contact point information

Annexes A, B, C, D and E to this R ecom m endation contain “form s” to be used for the purpose o f 
exchanging contact po in t inform ation.

For convenience, the form  in A nnex B covers contact points for the autom atic, sem i-autom atic and  
m anual telephone service, and  SS No. 6.

Each form  provides for specific telephone num bers, telex num bers and answerback codes, together with 
the hours o f staffing for each contact po in t and the ,nam e1) o f the m aintenance unit involved. The remarks 
colum ns on the form s should be used to supply other useful inform ation, such as languages spoken, te lephone 
num ber o f the supervising officer o f the m aintenance unit.

Each contact po in t is afforded  two horizontal lines. If  the m aintenance un it norm ally responsible for a 
particu lar contact po in t is staffed during restricted hours only, alternative contact point in form ation should be 
supplied in the lower line for use outside those hours.

In some situations a single telephone num ber, telex num ber, etc., will cover all contact points for, say, 
leased and  special circuits at an in ternational centre. In other situations, each contact po in t may have its own 
num ber. The actual arrangem ents will depend upon  the particular organization existing within the A dm inistration 
concerned.

Each A dm inistration  should distribute com pleted form s (Annexes A to E) to all A dm inistrations likely to 
have use o f the contact po in t in form ation  involved. Furtherm ore, revised issues o f the forms should be d istributed 
as required, for exam ple, to reflect organizational changes, because a new in ternational centre has been put into 
service.

Copies o f contact po in t in form ation distributed to, and received from , other A dm inistrations should be 
m ade readily available to all staff at m aintenance centres involved in in ternational services or the in ternational 
network. In this way, such staff are m ade aware o f both their own functions and responsibilities and  those o f the 
m aintenance organizations o f o ther A dm inistrations.

A N N E X  A 

(to R ecom m endation M.93)

C O U N T R Y :

A D M IN IS T R A T IO N  O R  PRIV A TE O P E R A T IN G  A G E N C Y :

C ontact po in t o f  the Technical Service:

Postal address:
Telephone No.:
Telex No. and  answ erback:
Office hours (UTC):

In terna tional centres:

F urther in form ation :

(e.g. contact po in ts com m on for m ore than one in ternational centre, or principal contact poin ts for certain traffic  
relations or where m ore than  one technical service applies.

F IG U R E  A-1/M .93 

Form for contact points for the technical service

The nam e to be used is that by which the m aintenance unit is know n w ithin the A dm inistration  and  should ideally be the 
nam e used by m aintenance sta ff when answ ering the telephone.
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A N N E X  B

(to Recom m endation M.93)

CONTACT POINTS FOR THE INTERNATIONAL TELEPHONE SERVICE

COUNTRY: INTERNATIONAL CENTRE:

DATE OF ISSUE: POSTAL ADDRESS:

Contact point Telephone No. Telex No. 
Answerback code Service hours (UTC) Name of unit 

responsible Remarks1 *

A
ut

om
at

ic
 

an
d 

se
m

i-a
ut

om
at

ic
 

te
le

ph
on

e 
se

n/
ic

e

Fault report point (circuit)

Fault report point (network)

Testing point (transmission)

Testing point (line signalling)

Testing point (switching and 
interregister signalling)

Network analysis point

System availability 
information point)

Network
manage
ment

Planning +  
liaison point

Implement +  
control point

Development point

Circuit control station 
subcontrol

Restoration control point

Signalling 
System 
No. 6

SS No. 6 transfer link

SS No. 6 administrative 
control

Manual tele
phone service Manual telephone circuits

9 Language information may be included.

F IG U R E  B-1/M.93 

Form for the contact points for the international telephone service
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CONTACT POINTS FOR INTERNATIONAL LEASED AND SPECIAL CIRCUIT MAINTENANCE

C O U N T R Y : IN T E R N A T IO N A L  C E N T R E :

D A T E  O F  ISSU E: PO STAL A D D R E SS:

C o n tac t p o in t T elephone No. Telex N o. and 
answ erback code

Service hours 
(U TC )

N am e o f  un it 
responsible R em arks 11

Fault report po in t

T esting po in t

T ransm ission  m ain tenance  po in t — 
in ternational line (TM P-IL)

C ircu it C o n tro l/su b -C o n tro l station

R estoration  o f  ind iv idual circuits

Language in fo rm ation  m ay be included.

F IG U R E  C -1/M .93

Form for the contact points for international leased and special circuit maintenance
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CONTACT POINTS FOR GROUP, SUPERGROUP, ETC., DIGITAL PATH, BLOCK, AND TRANSMISSION SYSTEM MAINTENANCE

C O U N T R Y : IN T E R N A T IO N A L  R E PE A T E R  STA TIO N  (IR S): IN T E R N A T IO N A L  C E N T R E S  SE R V E D
BY T H IS  IR S:

D A T E  O F  ISSU E : PO STAL A D D R E SS:

C o n tac t po in t Telephone No. Telex No. and 
answ erback code

Service hours 
(UTC)

N am e o f un it 
responsible R em arks u

F ault report p o in t

Testing  poin t

C o n tro l/su b -C o n tro l station

R esto ration  im plem entation  po in t

R estoration  con tro l po in t 
(R ecom m endation  M.725)

L anguage in fo rm ation  m ay be included.

F IG U R E  D -1/M .93

Form for the contact points for group, supergroup, etc., 
digital path, block, and transmission system maintenance
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CONTACT POINTS FOR INTERNATIONAL SOUND-PROGRAMME AND TELEVISION TRANSMISSIONS

C O U N T R Y : D A TE O F  ISSU E :

C on tac t po in t T elephone No. Telex No. and 
answ erback code

Service hours 
(U TC ) Postal address R em arks

ISPC

IT C

PBC

]) L anguage in fo rm ation  m ay be included.

F IG U R E  E -1/M .93

Form for the contact points for international sound-programme 
and television transmissions
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Recommendation M .100

SERVICE CIRCUITS

To facilitate the general m aintenance o f the in ternational telephone netw ork, service circuits should be set 
up as may be necessary between relevant m aintenance units taking part in the in ternational service.

For the purposes o f this Recom m endation, a distinction is m ade between the following types o f service
circuit:

— Direct service circuit: a telephone or teleprin ter (teletypewriter) service circuit serving only two stations 
and  linking them directly.

Note — It will also be necessary to consider the com m unications required by technical staff for 
setting up and  m aintain ing very long circuits routed over a num ber of m ajor systems in tandem , 
e.g. London — Singapore circuits. These may require service circuits to be interconnected.

— Omnibus service circuit (see Figure 1/M .100 below): a telephone or teleprinter (teletypewriter) service 
circuit serving m ore than two stations connected in series, any or all o f which may m ake connection 
to the service circuit sim ultaneously.

— Multiterminal service circuit (see Figure 2 /M . 100 below): a telephone or teleprinter (teletypewriter) 
service circuit serving m ore than two stations and having at least one branching point. On each branch 
o f this circuit a certain  num ber of stations can be connected in series. Every station served can enter 
the circuit individually.

Note — A ttention is draw n to the possible use o f selective signalling on om nibus and  m ultiterm inal 
service circuits and  to the problem s that may arise in achieving the necessary stability on such circuits.

It is recom m ended that for the m aintenance o f in ternational circuits:

1) all a ttended stations should be connected direct to the public telephone network;

2) the term inal stations o f an in ternational system should be provided with a direct telephone service
circuit; -

3) term inal and  interm ediate stations on an in ternational system should be provided with an om nibus 
telephone service circuit;

4) where the provision o f direct teleprinter (teletypewriter) service circuits is im practicable or uneconom 
ical, im portan t repeater stations on in ternational routes should be provided with in ternational telex 
facilities;

The equipm ent o f the telegraph local end used on service telegraph circuits m ust be capable of 
transm itting  and receiving signals conform ing to In ternational Telegraph A lphabet No. 2 and m ust be 
in accordance with the provisions o f C C IT T  R ecom m endations;

5) m aintenance staff responsible for in ternational circuits should have authority  to m ake priority  calls in 
the in ternational service [1];
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Example of an omnibus service circuit
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Multiterminal service circuit

6) all service circuits should in general conform  to the Recom m endations o f the C C IT T  in respect o f 
their quality  and  m aintenance. However, service circuits may have a restricted quality which m ust 
nevertheless be such as to provide efficient com m unication when m aintenance personnel have to use 
languages other than their m other tongue;

7) in the event o f a m ajor in terrup tion  involving service circuits, these should be accorded priority  in 
restoration;

8) the term inal stations o f a long in ternational subm arine cable system should be provided with a direct 
te leprin ter (teletypewriter) service circuit;

9) term inal and  interm ediate stations on a long in ternational subm arine cable system should be provided 
with an om nibus teleprin ter (teletypewriter) service circuit.

The C C IR  has issued R ecom m endation 400-2 (Geneva, 1982) concerning service circuits for radio-relay 
links. (For the convenience o f readers, this R ecom m endation is reproduced below. C C IR  R eport 444-1 [2] also 
applies.)
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C C IR  R E C O M M E N D A T IO N  400-2')

SERVICE CHANNELS TO BE PROVIDED FOR THE OPERATION  
AND MAINTENANCE OF RADIO-RELAY SYSTEM S

(Question 4 /9 )

(1 9 5 6 - 1959 -  1963 -  1966 -  1970)

The C C IR ,

CONSIDERING

a) tha t service channels are required for the m aintenance, supervision and control o f radio-relay systems;

b) tha t if, for any reason, the radio-relay system itself fails to function, com m unication between various 
stations along the route, and from  those stations to other points is likely to assum e special im portance;

c) tha t agreem ent is desirable on the num ber and  function o f the service channels to facilitate the p lanning o f
radio-relay systems;

d) th a t service channels will be used to provide:

— om nibus voice circuits,

— express voice circuits,

— supervisory circuits,

— control and operational circuits;

e) th a t service channels will not be connected to  the public telephone network,

UNANIMOUSLY RECOMMENDS

that, on in ternational radio-relay systems:

1. all staffed stations should be connected directly to  the public telephone netw ork;

2. when a radio-relay  link is extended by m eans o f short cable sections, and  these cable sections and the
radio-relay link taken together constitute a regulated line section, the term inal stations o f the radio-relay link itself 
should have speaker circuits to the stations at the ends o f the regulated line section;

3. a telephone service channel (om nibus voice circuit) should be set up to connect together all the stations on
the system, whether staffed or not;

4. a second telephone service channel (express voice circuit) should be provided for direct te lephonic 
com m unication between the staffed stations receiving supervisory signals;

5. provisions for the transm ission of supervisory and  control signals should be subject to agreem ent between 
the A dm inistrations concerned;

6. the telephone service channels should possess, whenever possible, the characteristics (excluding noise 
power) recom m ended by the C C IT T  for in ternational telephone circuits and, in particular, should be able to 
transm it the frequency band  300 to 3400 Hz;

7. all telephone service channels (including those used for supervisory and  control circuits) up to a length o f
280 km should, w henever possible, not exceed a m ean noise pow er in any hour o f 20 000 pWOp psophom etrically  
weighted, at a po in t o f zero relative level.

Note — Service channels may be provided over an auxiliary radio^relay system, over the m ain radio-relay system, 
o r by other unrelated  m eans, either on a prim ary or stand-by basis. In the case o f express voice circuits, the use o f 
regular m ultiplex channels w ithin the telephony baseband  is acceptable, where this is possible.

References

[1] C C ITT, Instructions fo r  the International Telephone Service, Articles 46 to 49, ITU , G eneva, 1985.

[2] C C IR  R eport Service channels fo r  analogue radio-relay systems, Vol. IX, R eport 444-1, ITU , G eneva, 1982.

This R ecom m endation  applies to  radio-relay systems which will transm it at least 60 telephone channels or a television 
signal and com prise two staffed term inal stations, in which the signals are dem odulated  to baseand, and  any num ber o f 
unstaffed in term ediate stations. This R ecom m endation applies, where appropria te , to trans-horizon  radio-relay  systems.
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Recommendation M .110

CIRCUIT TESTING

1 Access points for testing purposes

Access points are required to enable lining-up and  subsequent m aintenance operations to be perform ed on 
in ternational circuits. The required access points are as follows:

1.1 R ecom m endation M.565 describes and defines the access points needed for in ternational public telephone 
circuits, these points being referred to as “circuit access po in ts” and  “line access po in ts”.

Line access points and  circuit access points (or appropriate  m eans for reaching the circuit access points) 
should be provided for testing all circuits in the public service.

1.2 Test access po in ts should also be provided for circuits connected through a repeater station in transit from
one country  to another. Such access points are know n as “ interm ediate access po in ts” .

1.3 On a leased circuit, the circuit access points are regarded as being located in the ren ter’s prem ises, at the 
dem arcation  po in t where connections are m ade to the term inal equipm ent used on the c ircu it1).

1.4 Test access points should also be available at the term inal in te rnational centre for circuits term inating  
w ithin the country  at a place rem ote from  the in ternational centre, for exam ple, in the prem ises o f the users o f 
leased circuits or in a voice-frequency telegraph term inal station, etc. Such access points, know n as line access 
points, should be available directly or indirectly to the transm ission m aintenance poin t (in ternational line) as 
defined in R ecom m endation M.1014 [1] for such circuits.

1.5 In addition  to  those m entioned in §§ 1.1 to 1.4 above, access points should be provided on the audio input 
and  ou tput o f FD M  channel m ultiplex and prim ary PCM  m ultiplex equipm ents.

1.6 Access points for testing purposes should be provided on all prim ary order digital paths. Such access
points, know n as digital path access points, should be located as near to the ends o f the digital path  as possible. 
W ith suitable digital test equipm ent, such digital path  access points enable circuit testing to be carried out when, 
for exam ple, digital paths are directly interfaced with digital exchanges or transm ultiplexers.

1.7 Figure 1/M .110 shows an  exam ple o f the basic access points for in ternational telephone circuits term inated  
on an analogue exchange, and  for a variety of other telephone-type circuits. Figure 2 /M .l 10 shows the basic 
access points for telephone circuits term inated  on a digital exchange. Figures 1 /M .110 and 2 /M .l 10 both  show 
tha t rem ote access has been provided to  the “circuit access po in ts” o f autom atic telephone circuits.

1.8 Series M R ecom m endations relating to the various types o f in ternational circuits specify how the 
above-m entioned access points should be used for line-up and  m aintenance purposes.

2 Measuring and testing equipment

2.1 The basic types o f m easuring equipm ent needed in an analogue environm ent are:

— signal generators (fixed and  variable frequency oscillators and  calibrated  sending units),

— level-m easuring sets,

— calib ration  units,

— psophom eters,

— standard  frequency source (or access to  such a source),

— equipm ent for signalling tests.

The access po in ts required  for digital leased circuits have yet to be specified. This m atter is for fu rther study by Study 
G ro u p  IV.
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Access points for analogue international telephone circuits and other telephone-type circuits

Fascicle IV .l -  Rec. M .110 39



Digital exchange n
X

LJ L- J 11----- 1
-  — — H •  h -1___ | ET

1 I

I 1  1----- 1
*---4  •  H-

1___l
ET H - H

 - — H a -

^ 1  0  0 -----------

~ 7 \ 0

Digital
transm iss ion

Analogue
transm iss ion

(Note 2)

Digital or analogue ■0 CCITT-69990

Digital switch

□  Exchange  terminal

J- ” "] Theoretical location of
L_ J circuit a c c e s s  point

Transmultiplexer

Note 1 — Other symbols are as indicated in Figure 1/M .110.

Note 2 — Access is norm ally provided by the exchange sw itching equipm ent.

F IG U R E  2 /M .l 10 

Access points for digital international telephone circuits

In addition , delay d istortion  m easuring equipm ent, frequency counters, in terruption  recorders, program m e 
m eters, im pulsive noise counters, phase jitter meters, autom atic transm ission m easuring equipm ent, and equipm ent 
for non-linear and to tal d istortion  m easurem ent m ay be required.

2.2 The basic types o f test and  m easuring equipm ent needed in a digital environm ent are as m entioned in 
§2 .1  above. This need can be m et by equivalent digital test/m easuring  equipm ent, o r by analogue equipm ent and 
the use o f  a “test co d er/d eco d er” to  convert digital access points to analogue access points. In som e situations, 
testers for the follow ing will prove useful:

— bit error ratio ;

— error-free or errored seconds;

— code vio lations;

— tim ing jitter;

— fram e alignm ent.

2.3 The actual requirem ents fo r a particu lar testing centre will depend upon  the types o f circuit existing at that
centre, and  the range o f tests and  m easurem ents tha t are specified for those circuits in the relevant Series M
R ecom m endations. Reference should also be m ade to  the “ facility” requirem ents specified for the testing points 
defined in R ecom m endations M.717, M.718 and M.719.
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2.4 The im plem entation of the w orldwide transm ission and  switching plans makes it necessary for in te rna
tional circuits to be lined up and m aintained to a very high degree o f accuracy.

It is essential, therefore, to  use m easuring equipm ent o f high accuracy and  stability in order tha t the 
m aintenance requirem ents given in the relevant Series M R ecom m endations for circuits are met, and to ensure 
uniform ity  o f m easurem ent results.

To this end it is desirable tha t m easuring equipm ent provided for lining-up and m aintain ing all classes o f 
circuits should, wherever possible, conform  to the m easuring instrum ent specifications given in the Series O 
Recom m endations. W here no C C IT T  specification is available, the best o rder o f accuracy and stability should be 
p rovided, consistent w ith cost and  type o f m easurem ent to be made.

Reference

[1] C C ITT  R ecom m endation Transmission maintenance point international line (TM P-IL), Vol. IV, 
Rec. M.1014.

Recommendation M .120

A C C ESS PO IN T S FO R M A IN TEN A N C E

For lining-up and  fault localization it is proposed to define access points at boundaries such as between 
sw itching and transm ission. A division o f m aintenance repsonsibilities can be achieved with the aid o f line access 
points, digital path  access points and  analogue link access points. The follow ing concepts are com patible with the 
division shown in R ecom m endations Q.45 (Figure 1/Q.45) [1] and Q.502 (Figure 1/Q .502) [2].

a) A line access po in t separates an analogue exchange from  analogue or digital transm ission (see a)
and  b) o f Figure 1/M .120).

Location and  interfaces o f line access points are defined in R ecom m endation M.565.

b) A digital path  access po in t separates a digital exchange from  analogue or digital transm ission (see c)
and d) o f Figure 1/M .120).

D igital path  access po in ts are located at the input and outpu t ports o f digital paths. Interfaces are
defined in R ecom m endation G.703 [3].

c) A line access po in t separates the digital exchange from  the analogue transm ission (see e) o f
Figure 1 /M .120).

d) An analogue link access po in t separates a digital exchange from  an analogue transm ission if  line
access o r digital path  access is not provided, f )  o f Figure 1/M .120  shows as an exam ple the
collocation o f a transm ultip lexer with a digital exchange.

A nalogue link access points are located at the input and ou tpu t ports o f analogue links. Interfaces are
defined in R ecom m endation G.233 [4].

N orm ally line access points, digital path  access points and  analogue link access points are provided as 
equipm ent interface, e.g. accessible at distribution  frames.
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Access points for division of maintenance responsibilities
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Recommendation M .130

O PER A TIO N A L  PR O C E D U R E S IN LO CA TIN G  AND C LEA RING 
T R A N SM ISSIO N  FAULTS

1 The reporting o f faults on autom atic circuits is dealt with in R ecom m endations M.715 and  M.716; for 
leased and  special circuits in R ecom m endations M.1012 [1], M.1013 [2] and M.1014 [3] and  for Signalling 
System No. 6 in R ecom m endation M.762. These principles should likewise be applied  to the reporting  o f faults on 
groups, supergroups, etc., to the fa u lt  report point in a repeater station.

2 Basic principles for locating a fault on a circuit

2.1 The following principles apply  to all types o f circuit, however constituted:

i) The fault report is received by the relevant fault report point and passed on to the circuit control 
station.

ii) The circuit control station should im m ediately arrange for the circuit to be w ithdraw n from  service.

iii) A ppropria te  overall m easurem ents and tests should be m ade to verify the existence o f the fault.

iv) M easurem ents should be m ade on the sections o f the circuit between the end  o f the circuit (circuit 
access point, voice-frequency telegraph term inal or renter’s term ination , etc.) and the in ternational line 
access po in t at the term inal in ternational centre to find whether the fault is on these sections in either 
o f the term inal countries concerned.

v) If  the fault is proved in these sections, national practices should be applied to locate and  clear the 
fault.

vi) I f  the fault is proved to be on the in ternational line, m aintenance personnel at the term inal 
in ternational centres involved should m ake tests and m easurem ents appropriate  to the type o f fault in 
cooperation  with any interm ediate sub-control station until the fault has been located between two 
adjacent sub-control stations, that is, to a circuit section. These two stations should then control the 
detailed location o f the fault and its subsequent clearance within their section.

Note — Some types o f circuit may be routed via a circuit m ultiplication system (CM S). The term inal 
A dm inistrations m ust bilaterally agree on a detailed fault localization procedure for circuits routed via 
the particu lar circuit m ultiplication system in use between them. A nnex A to this R ecom m endation 
contains an outline o f a fault location procedure upon which detailed arrangem ents could be based.

vii) As soon as possible, the use o f any perm itted rerouting possibilities that there m ay be for the line or 
sections thereof should be made, in order to  restore service on the circuit.

viii) If the circuit section is routed on the channel o f an FD M  group or a prim ary digital block, the group 
or digital block control should be inform ed o f the fault in order to take the necessary action.

ix) W hen the fault has been cleared the sub-control station in whose country the fault was located should 
im m ediately notify the control station either directly or via the appropriate  m aintenance unit o f the 
nature o f the fault and  the time and details o f its clearance.

x) The controlling end should cooperate with the noncontrolling  end and  should m ake overall m easure
ments, requesting further adjustm ents if necessary.

xi) W hen the circuit meets the specified requirem ents, the control station arranges to  restore the circuit to 
service.

2.2 Figure 1/M .130  shows a sequence o f operations tha t may be followed applying the principles given 
in § 2.1 above.
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2.3 A typical sequence o f operations covering transm ission faults on transfer links o f Signalling System No. 6 
is shown in Figure 2/M .760.

2.4 W hen a fault in a circuit section is proved to be due to an analogue group or a digital block fault, the 
basic fault procedures for the group or block are the same as those given for faults on an in ternational line (see 
§ 2.1, vi and  vii above).

The sequence o f  operations followed by the group control station  and  the group sub-control station in 
locating faults on a group is shown in Figure 2 /M . 130. Associated operations by other control and  sub-control 
functions are shown in Figures 3 /M .130 and 4 /M .130.

2.5 The operations m entioned above can som etim es be m odified according to special circum stances. F or 
exam ple, if there is a cable fault in a term inal country  and  if this fault affects a large num ber o f circuits, it will 
not generally be necessary to carry out all the operations given in § 2.1 above and  Figure 1/M .130  in the order 
shown.

44 Fascicle IV .l — Rec. M.130



i) F a u lt re p o r t  rece iv ed  by  th e  c o n tro l lin g  end

Reroute the terminal section. 
Apply national fault 
locating procedures

Restore the circuit 
to service

CCITT - 36531

ote —The Roman numbers correspond to those in § 2.1 of the text.

FIGURE 1/M. 130

Exemple of possible action following a circuit fault report
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1 The group control station receives a report 
of a fault on a group

FIGURE 2/M . 130

Exemple of possible action by a group control station following a fault report
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FIGURE 3/M. 130

Example of possible action by a main section control station following a fault report
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1 Fault report from group control station 
or main section control station

Group faulty at the receiving 
end of a national section

3 Group faulty at the receiving 
end of an international section

Check with the national Check the international

sub-control stations
5 section with other

frontier station

Apply the Apply the
Reroute 9 national fault 10 international fault 11 Reroute

procedure procedure

Progress report

Inform the main section control station 
or the group control station

CCITT - 36561

FIGURE 4/M. 130 
Example of possible action by a frontier station following a fault report
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3 Faults observed at repeater stations as a result of local or extended alarms

All fault conditions affecting transm ission tha t are observed at repeater stations as a result o f local or 
extended alarm s should be reported  to the relevant fault report points o f the country concerned, so tha t 
arrangem ents can be m ade to apply  the fault clearing procedure.

4 Special faults

In the case o f unusual faults, or faults which are difficult to locate with the testing equipm ent that is 
available, or faults o f a sim ilar kind occurring very frequently on a particu lar section, the app rop ria te  control 
station should inform  its technical service w ithout delay. This service, in cooperation  with o ther technical services 
involved, will take the necessary action to locate such faults or, where appropriate , prevent such faults in the 
future by rearrangem ent o f the circuit layout or equipm ent involved. The circuit control station should be kept 
inform ed o f the progress o f the action taken or proposed, the prospects o f clearance and other pertinen t details.

A N N E X  A 

(to R ecom m endation M.130)

Outline procedure for locating faults on circuits routed 
via a circuit multiplication system

Introductory Notes — In this Annex, the term , “circuit m ultiplication system (C M S)” is used for 
convenience. It is in tended to  cover all systems which increase the num ber of circuits available from  a 
transm ission link by taking advantage o f the fact that only one direction o f transm ission is used at any one tim e 
in a telephone conversation (one ta lker; one listener), and that norm al speech patterns involve pauses, hesitations 
and silent intervals. Exam ples o f such systems are TA SI-E and CELTIC.

Reduced bit rate coding systems, e.g. transcoders, are not presently included in the description o f CM Ss 
found  in this R ecom m endation.

A .l General

A circuit m ultiplication system consists o f a transm it and receive equipm ent for each direction o f 
transm ission, in terconnected by a num ber o f “channels” (sometimes know n as connect- or connection-channels).

Inpu ts and outputs o f the CM S take the form  of “trunks”, the num ber o f which typically exceeds the 
num ber o f channels by a factor o f two. That is, a typical CM S provides an advantage o f tw o trunks (and 
therefore, two circuits) per CM S channel.

Figure A -1/M .130  depicts a generalized CM S, in this case interfaced at basic circuit level. O ther circuit 
m ultip lication systems are interfaced by prim ary order digital paths (operated at 1544 or 2048 k b it/s )  on both 
trunk  and  channel sides o f the CM S term inal equipm ent. O ther interface arrangem ents are also possible.

W hen the CM S is taken out o f service, due to  a fault or on a p lanned  basis, CM S trunks are switched 
through to  CM S channels on a predeterm ined basis, one trunk  per channel. The circuits routed on such trunks are 
called “C M S-and-through” circuits. The circuits routed  on the additional trunks derived by the CM S are called 
“C M S-only” circuits.

A.2 Fault localization procedure fo r  circuits routed via C M S

A.2.1 Im pact o f  C M S operation

At the time a fault is detected on a circuit routed  via a CM S, a particu lar CM S trunk-to-C M S channel 
association existed. The fault localization procedures must recognize tha t the probability  o f reproducing  this 
trunk-channel association under testing conditions is very rem ote, particularly  in m odern circuit m ultiplication 
systems. In  older systems (for exam ple, those interfaced at basic circuit level), there is the possibility o f 
reproducing the original trunk-channel association, especially if  both fault detection and testing occur during light 
traffic periods. This possibility should not be overlooked in the fault localization procedures for circuits routed via 
such systems.
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Generalized representation of a circuit multiplication system (CMS)

An im portan t feature o f m any m odern circuit m ultiplication systems is that they include self-diagnostic 
procedures which continuously switch tru n k /ch an n e l connections even when the traffic load does not necessitate 
in terpolation . Such self d iagnostic procedures include the m onitoring o f the transm ission perform ance o f CM S 
channels'). W hen pre-set thresholds (for exam ple, o f loss and noise) are exceeded, the CM S establishes a 
perm anent tru n k /c h an n e l connection  (a so-called “tru n k /c h an n e l lock”), and  alerts m aintenance staff in a suitable 
m anner.

To take account o f these operating characteristics, the localization o f faults on circuits assigned to a CM S 
follows a technique that is d ifferent from  tha t used for norm al (non-C M S) circuits. Furtherm ore, the test 
procedures to be used differ slightly depending on whether the circuit under test is a C M S-and-through circuit or 
a CM S-only circuit.

A.2.2 CM S-and-through circuits

If  it is know n tha t the CM S was out o f service at the tim e the circuit fault was identified, and  rem ains out 
o f service during fault localization, the procedures em ployed for norm al (non-C M S) circuits can be used.

Tests m ade when the CM S is in service are carried out w ithout regard to the CM S channel used. The 
existence o f a fault is first verified (or otherwise) by an initial test. If  no fault is detected on the initial test, it is 
safe to assum e tha t the fault m ay have been due to the CM S equipm ent or the interconnecting channel at the tim e 
the fault was observed. The circuit should be returned to service. A record o f the fault should be given to the 
m aintenance un it responsible for the CM S for their in form ation and use when CM S and CM S channel tests are 
carried out. The fault report po in t (circuit) should keep a record o f the fault and the action taken for future 
reference purposes.

I f  the fault is confirm ed by the initial test and  repeat tests, fault localization procedures depend upon the 
particu lar CM S involved. In m odern  systems a check should be m ade for the existence of a tru n k /ch an n e l lock. If 
such a lock exists, norm al fault localization procedures used for non-C M S circuits may be used. On older systems,

In som e systems, m inor loss varia tions are also autom atically  com pensated for.
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or if no tru n k /ch an n e l lock exists on a m odern system, it can be assum ed the fault is external to the CM S and  its 
interconnecting channels. F urther tests should be m ade to identify the exact location o f the fault, which should 
then be referred to the appropria te  m aintenance un it for attention.

W hen localizing faults on circuits routed via older CM Ss, especially during periods o f light traffic, there is 
a chance that the CM S channel is faulty if identical fault conditions are observed on initial and repeat tests — the 
CM S m ay not have switched channels. In this event, further localization tests m ust include the CM S channel 
associated with the circuit under test and  the CM S term inal equipm ent.

A.2.3 CM S-only circuits

Again, tests are m ade on the circuit w ithout regard to the CM S channel being used.

The procedures for dealing w ith verified and  unverified faults specified in § A.2.2 above can be used for 
C M S-only circuits. How ever, tru n k /c h an n e l locks are not generally possible on CM S-only circuits, and  thus 
verified faults can be assum ed to  be external to the CM S and  its interconnecting channels. S im ilar precautions to 
those in § A.2.2 should be taken when localizing faults on circuits routed via older CMSs.

W hen CM Ss are out o f service, this type o f circuit is rem oved from  service and  is no t therefore available 
for testing purposes. F ault localization tests m ust aw ait the return to service o f the CM S.

A.3 C M S signalling channel fa u lts

Faults and  service problem s observed on circuits routed via a CM S may be due to  problem s on the CM S 
signalling channel causing, for exam ple, incorrect trunk-channel switching. M any CM Ss m onitor the perform ance 
o f the signalling channel(s) continuously. The inform ation m ade available by such m onitoring should be used by 
m aintenance staff to  help elim inate signalling channel problem s as a source of circuit faults.
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Recommendation M.140

D E SIG N A T IO N  O F  IN TER N A TIO N A L C IR C U IT S, 
G R O U PS , D IG ITA L BLOCKS, ETC.

The designations o f in te rnational circuits specified in this R ecom m endation apply irrespective o f the 
routing  and constitu tion  o f the circuits. The designations should identify the two term inal points o f  a circuit and  
the circuit num ber. F or switched circuits, the identification o f a term inal po in t consists o f the tow n nam e followed 
by a suffix indicating the in ternational switching centre at which the circuit term inates if there is m ore than  one 
sw itching centre in a town. In the case o f non-sw itched circuits the designation should include the tow n nam e and , 
where necessary, a suffix to further identify the term inal point.

Similarly, the designation o f in ternational groups, supergroups, digital blocks, etc., should identify the 
term inal towns and  in ternational repeater stations (the latter by a suffix) where there is m ore than  one 
in ternational repeater station in a town.

The suffix can be the nam e o f the term inal po in t (e.g. in ternational switching centre) o r may be in the 
form  o f a code such as letters a n d /o r  num erals. The suffix should be enclosed by parentheses.

W hatever schem e is adopted  by an A dm inistration for identifying its in ternational sw itching centres and  
in ternational repeater stations in such designations, it should be applied  consistently and  give a clear distinction  
between them.
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To assist in circuit identification it is desirable that the num bering o f circuits should be based on each 
tow n-to-tow n traffic relation. Thus each circuit in such a relation should have a unique num ber no m atter where 
the circuits term inate in the towns. The same principle should also apply to the num bering o f groups, 
supergroups, digital blocks, e tc .1*’ 2)

The place nam es should always be written in rom an characters taking the official nam e o f a tow n as used
in the country to which it belongs. If  identical place nam es occur in different countries, and if confusion is likely
to arise, the A dm inistrations concerned should agree to identify the country in the circuit designation by adding 
after the place nam e the telex network identification code. This code is given in [1].

If  it is o f interest to distinguish the private operating agency concerned, this may be done by inserting
after the place nam e a suitable code identifying the agency.

The code for the country should be placed between fraction bars (division signs) / ........./ .

This is necessary to avoid any confusion either with the designatory letters assigned to the various types o f 
circuit, or with the abbreviations used to designate private operating agencies or other recognized authorities.

1 Circuits in public service

1.1 Telephone circuits

1.1.1 Telephone circuits used in m anual operation

The circuit num ber preceded by the prefix M follows im m ediately after the nam es o f the two term inal 
exchanges arranged in alphabetical order.

Examples: London (Faraday) — Paris M l
A u ck land—London (Faraday) M l

1.1.2 One-way circuits used fo r  semi-automatic or autom atic operation

These circuits are designated by the nam es o f the two in ternational term inal exchanges arranged in the 
order corresponding to the d irection in which the circuit is operated and the num ber o f the circuit is preceded by 
the letter Z.

The num bers o f the two directions o f operation  o f sem i-autom atic or autom atic circuits m ust therefore be 
distinct. C ircuits operated  in the d irection corresponding to the alphabetical o rder o f the in ternational term inal 
exchanges should have odd num bers. Circuits operated  in the direction corresponding to an inverse alphabetical 
o rder o f the in ternational term inal exchanges should have even numbers.

Examples: for a circuit operated  in the London — M ontreal direction (alphabetical order):
London (M ollison) —M ontreal Z21.

for a circuit operated  in the M ontreal — London direction (inverse alphabetical order):
M ontreal — London (M ollison) Z18.

1.1.3 Both-way circuits used fo r  semi-automatic or autom atic operation

The circuit num ber follows im m ediately and w ithout a letter prefix after the nam es o f the two term inal 
exchanges arranged in alphabetical order.

Example: London (De H avilland) — New Y ork (24) 1

However, some A dm inistrations by b ilateral agreem ent, m ay find it useful to allocate circuit serial num bers on the basis o f 
one term inal in ternational sw itching centre to another. This m ay give rise to serial num bers being duplicated  betw een the 
sam e towns.

Some A dm inistrations m ay also wish to num ber groups, supergroups, etc. serially in relation to stations ra ther than  towns. 
This is to be agreed b ilaterally  where it is considered desirable.
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1.2 Circuits used to provide telegraph systems

Note — W here necessary, the associated telegraph link should be identified by the designation o f the 
overall telegraph system.

1.2.1 Circuits used to provide voice-frequency telegraph links

For the public service, these are distinguished by the letter T.

Example: M o n trea l— Zurich T1

In some cases the voice-frequency telegraph link term inates at one or both ends in the prem ises o f a 
private operating agency. I f  it is o f interest and  useful to distinguish the private operating agency concerned, this
may be done by inserting, after the place nam e, a suitable abbreviation in parentheses (......... ) to  identify the
agency.

Example: Bruxelles —New York (RCA) T1

In  the case o f telephone circuits used as reserve circuits for voice-frequency telegraph links, the telephone 
circuit designation for such a circuit (in accordance with the above) is followed by a supplem entary  indication , in 
parentheses, com prising the letters ST followed by the num ber o f the voice-frequency telegraph link for which the 
circuit under consideration is norm ally  used as a reserve.

Example: L ondon (Faraday) —M ontreal M10 (ST1) 

describes the circuit designated as a reserve for the London —M ontreal T1 voice-frequency telegraph link 3>.

1.2.2 Circuits used to provide T D M  (time division multiplex) telegraph systems

F or the public service, these are distinguished by the letters TD.

Example: L ondon — M ontreal TD1

If  it is o f interest or useful to indicate tha t one or both ends of the TD M  telegraph system are on the 
premises o f a private operating agency, this may be done in a sim ilar m anner to voice frequency links.

Example: B ruxelles—New Y ork (RCA) TD1

(The C C IT T  has not yet specified the transm ission characteristics which should apply to  TD M  telegraph 
links. This is under study. U ntil such tim e as these characteristics are specified, A dm inistrations should m ake 
bilateral arrangem ents between themselves. However, the designation “T D ” will apply at this tim e w hatever 
characteristic is used.)

1.3 Circuits or links used fo r  data transmission

D ata transm ission circuits or links are characterized by the letter D. 

Example: F rankfurt —T oronto  D1

1.4 Circuits specially designated fo r  phototelegraphy or facsim ile

In the case o f  a circuit specially designated for phototelegraphy or facsimile, the designation o f the circuit 
as a telephone circuit (in accordance with the above) is followed by a supplem entary ind ication , in parentheses, 
com prising the letter F followed by the num ber o f the circuit when it is used for phototelegraph transm issions.

Examples: L ondon (Faraday) — Paris Z23 (F I)
London (Faraday) — M ontreal M3 (F I)

It m ight happen  that a telephone circuit, for exam ple London —Oslo M9, is designated as a reserve section for a part o f  a 
voice-frequency telegraph link, for exam ple, New Y ork —Oslo T l. The com plete designation o f the telephony  circuit to  be 
used as a reserve section w ould then include an indication  o f the norm al voice-frequency telegraph link concerned, th at is, 
using the exam ples above, the L ondon —Oslo telephone circuit would be designated “L ondon —Oslo M 9 (N ew  York —Oslo 
ST1)” or, if  it were a general reserve for a num ber o f sections o f voice-frequency telegraph links, it w ould be designated  
“L ondon —Oslo M9 (ST)” .
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1.5 Circuits fo r  occasional sound-programme or television transmission

The letter R is used in the case o f a unidirectional sound-program m e circuit and the letter V for a
unidirectional television circuit. An additional letter H is used for designating the two circuits which form  a
stereophonic pair o f circuits. The letters RK are used for a narrow -band circuit (e.g., telephone circuit) used for 
independent sound-program m e transm issions in each direction or for a sound-program m e transm ission in one 
direction and a feedback path in the o ther direction.

The letters RR  should be used in the case o f a reversible sound-program m e circuit and the letters VV for a
reversible television circuit.

F or a stereophonic pair o f circuits the norm al sound-program m e circuit designation should be followed by 
the letter H and a num ber for the particu lar pair.

The nam es o f  the term inals in the designation for a unidirectional circuit (for sound o r television) are 
placed in the order corresponding with the direction o f  transm ission (instead o f alphabetically). T elephone circuits 
taken from  traffic for narrow  band  sound-program m e transm issions should have the designation R K  and ordinal 
num ber, all shown in parentheses, following the telephony circuit designation!

Examples: unidirectional sound-program m e circuit transm itting in the direction W ellington —M ontreal: 
W e llin g to n /N Z / — M ontreal R1

stereophonic pair o f circuits:
London —Paris R1 HI 
L o n d o n -P a r is  R2 HI

telephone-type circuit set up perm anently  for narrow  band  sound-program m e transm issions 
between M adrid  and M ilano:
M adrid  —M ilano RK1

telephone circuit taken from  traffic for narrow -band sound-program m e transm issions between 
M ontreal and W ellington:
M ontreal -  W ellin g to n /N Z /Z 5  (RK2).

If  it is o f interest to distinguish any broadcasting  organization, this m ay be done by inserting, after the 
place nam e, a suitable abbreviation in parentheses (......... ) to identify the organization.

W here it is necessary for sound-program m e circuit designations to include an indication o f the bandw idth , 
this is done by adding in parentheses the top  nom inal frequency in kH z, in which case it is to be assum ed tha t the 
lower lim it o f the frequency band  effectively transm itted  is 50 Hz, or less.

Examples: London -  M ontreal R1 (10 kHz)
L ondon — Sydney R1 (8 kHz)
P a r is -L o n d o n  (Faraday) Z24 (RK 1) (3.4 kHz)

Exceptionally, when the lowest frequency is above 50 Hz, a special m ention o f this should be m ade on the 
circuit record (circuit layout).

1.6 Circuits used as transfer links fo r  common channel signalling systems (No. 6)

The circuit num ber preceded by the prefix DL follows im m ediately after the nam es o f the two 
in ternational term inal exchanges arranged in alphabetical order.

Example: D enver —Tokyo DL1

In the case o f  telephone circuits used as a nom inated  direct circuit reserve for transfer links, the telephone 
circuit designation for such a circuit is followed by a supplem entary indication , in parentheses, com prising the 
letters SDL followed by the num ber o f  the circuit when it is used to replace a transfer link.

Example: D e n v e r-T o k y o  5 (SDL1)

2 Leased circuits

Special circuits for private services or particu lar purposes (e.g. m ilitary, diplom atic, m eteorological, civil 
aviation, electric pow er d istribution , banks, perm anent service circuits between repeater stations, perm anently-used 
contro l circuits for sound or television broadcasting, etc.) are distinguished by the letter P.
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The designations o f the d ifferent categories o f leased circuits are given in §§ 2.1 and  2.2 below. In special 
cases in which C C IT T  R ecom m endations cannot be followed, agreem ent should be reached between the 
A dm inistrations involved (term inal and  transit) concerning the designation.

If  it is o f interest or useful to distinguish any private operating agency, sound or television broadcasting  
organization that is involved, this may be done by inserting, after the place nam e, a suitable abbreviation  in 
parentheses (......... ) to identify the agency. Exam ples o f this are given in various places in this section.

The various categories o f leased circuit are as follows:

2.1 Leased circuits connecting only two locations

2.1.1 Leased circuit used wholly fo r  telephony

The circuit num ber preceded by the letter P follows im m ediately after the two term inal place nam es 
arranged in alphabetical order.

Example: Paris — W ellington PI

2.1.2 Leased circuit used wholly fo r  telegraphy

2.1.2.1 Voice-frequency telegraphy

These are distinguished by the letters TP.

Example: Bern (RS) —New Y ork (RCA) TP1

2.1.2.2 TD M  telegraphy

These are distinguished by the letters TDP.

Example: L ondon — M ontreal TDP3

2.1.3 Leased circuit used wholly fo r  data transmission

These are distinguished by the letters DP.

Examples: L ondon —Paris DP3
New York (P A A )-R o m a  (PAA) DPI

2.1.4 Leased circuit used wholly fo r  phototelegraphy or facsim ile

These are distinguished by the letters FP.

Examples: London —Paris FP2
London —New Y ork (AP) FP2

2.1.5 Leased circuit used wholly fo r  sound-programme transmission

The letters R P are used in the case o f a unidirectional sound-program m e circuit and the letters R R P in the 
case o f a reversible sound-program m e circuit. The nam es o f the term inals in the designation for a unidirectional 
circuit are placed in the order corresponding to the direction o f transm ission (instead o f the alphabetical o rder if  
this is different).

Examples: circuit transm itting  in the direction M ontreal to W ellington:
M ontreal — W e llin g to n /N Z /R P l

circuit transm itting  in the direction W ellington to M ontreal:
W e llin g to n /N Z / —M ontreal RP1

W here it is necessary for sound-program m e circuit designations to include an indication  o f the bandw idth  
this is done by adding in parentheses the top  nom inal frequency in kHz, in which case it is to be assum ed tha t the 
lower lim it o f the frequency band  effectively transm itted is 50 Hz or less.

Examples: London — M ontreal RP1 (10 kHz)
London — Sydney RP1 (8 kHz)

2.1.6 Leased circuit used wholly fo r  television transmission

Sim ilar in princip le to the designations for sound-program m e circuits except tha t the letters VP and  VVP 
are used.
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2.1.7 Leased circuits connecting circuit multiplication terminal equipments at renters’ premises (N ote 1)

Leased circuits used to connect circuit m ultiplication systems (CM Ss) which have their term inal equ ip 
ments located at renters’ premises should be designated using the letters “C C P ” (N ote 2).

E xam ple : P o rtsm outh—Boston CC P7; the seventh leased circuit used to connect circuit m ultiplication 
term inal equipm ent located at renters’ premises in Portsm outh and  Boston.

Note J — The designation o f leased circuits connected to term inal equipm ent located at A dm inistra tions’ 
premises is under study.

Note 2 — The circuit m ultiplication systems referred to involve (speech) in terpo lation  processes. In 
assum ing the designating letters “C C P ”, it is recognized that renters, on occasions, use connect channels for 
purposes other than speech (for exam ple data, telegraphy).

2.1.8 Leased circuit used fo r  services other than those designated in §§ 2.1.1 to 2.1.6 above or used fo r
combinations o f  services

In this category are circuits used for different transm issions at d ifferent times or circuits in which the 
bandw idth  is divided into two or m ore bands, thus providing two or m ore derived circuits which m ay be used for 
different types o f transm ission.

These specialized circuits are distinguished by the letters XP.

Example: Bruxelles — Paris XP8

2.2 Leased circuits connecting three or more locations

Into this category fall m ultiterm inal circuits o f various types and  configurations. They are distinguished by 
the letter M (indicating the m ultiplicity o f locations served) added to the designatory letters recom m ended in 
§§2.1.1 to 2.1.8 above.

This leads, in principle, to  the categories PM , TPM , D PM , FPM , RPM , R R PM , VPM, VVPM and XPM .

The circuit num ber, preceded by the appropriate  designatory letters follows im m ediately after the two 
place nam es which are at the end o f the longest path provided by the circuit, the place nam es being arranged in 
alphabetical order.

Example: the designation o f a telephone circuit interconnecting Aachen, Bruxelles, Edinburgh, M arseille 
and  Paris w ould be:
E dinburgh —M arseille PM1.

The designation o f a branch  o f such a circuit is the two term inal place nam es distinguishing the branch  in 
alphabetical o rder placed in parentheses and preceded by the circuit designation.

Exam ple: the Paris —Bruxelles b ranch o f the exam ple above would be:
E dinburgh —M arseille PM1 (B ru x elles-P aris).

3 International groups, supergroups, etc.

The num bering o f a group, supergroup, etc., is applied between the po in t where it is assem bled to the
poin t w here it is broken  dow n, independently  o f the position it occupies in the band  o f line frequencies. W here
group, supergroup, etc., links are directly interfaced by analogue to digital conversion equipm ent, reference should 
be m ade to § 8 below.

3.1 Group see the definitions in R ecom m endation M.300)

G roups should be designated by a num ber whose first figure(s) indicate(s) the num ber o f channels in the 
groups, as follows:

Examples: 801, 802, 803, . . .  898, 899, 8100, 8101, 8102, . . .  for 8 channel groups;
1201, 1202, 1203, . . .  1298, 1299, 12100, 12101, 12102, . . .  for 12 channel groups;
1601, 1602, 1603, . . .  1698, 1699, 16100, 16101, 16102, . . .  for 16 channel groups;

and  in general:

* 0 1 , * 0 2 , * 0 3 , . . .  * 9 8 , * 9 9 , * 100 , *101 , *102 , . . .  for *  channel groups.
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3.2 Supergroups see the definitions in Recom m endation M.300)

Supergroups should be designated by the num bers 6001, 6002, etc.

Example: A m sterdam  — London (Stag Lane) 6001

3.3 Mastergroups see the definitions in R ecom m endation M.300)

M astergroups should be designated by the num bers 30001, 30002, etc.

Example: Bruxelles —London (M ondial) 30001

3.4 Supermastergroups see the definitions in R ecom m endation M.300)

Superm astergroups should be designated by the num bers 90001, 90002, etc.

Example: A m sterdam  — Paris 90001

3.5 Other designations

The designatory letters, T, D, F, R, V, and  X as defined in §§2.1.1 to 2.1.7 above, placed im m ediately 
after the num ber, m ay be used to  identify groups, supergroups, etc., used for purposes other than telephony. Such 
groups, supergroups, etc., take their place in the norm al num bering sequence and do not constitute a num bering 
sequence of their own.

Examples: London (W ood Street) —M ontreal 1201D 
L ondon (Stag Lane) —Paris 6001D

The above designations m ay be used in conjunction with the various designatory letters given in §§ 1.2, 1.3 
and 1.4 above, as appropriate. I f  the group, supergroup, etc., is provided for private service then the letter P 
should additionally  be used.

Example: A supergroup provided between renters’ premises in London and  Paris devoted to data 
transm ission should be designated as shown below:
London (M ondial) —Paris 6001 DP.

3.6 Restoration groups and supergroups

G roups and  supergroups set up on restoration or spare group and supergroup links for restoration  
purposes should be designated by num bers taken from  the following 800 series:

restoration groups 8899, 8898, 8897, etc.,
12899, 12898, 12897, etc., 

or 16899, 16898, 16897, etc. 
as appropriate

restoration supergroups 60899, 60898, 60897, etc.

Examples: London (Stag Lane) —Sydney 12898
A m sterdam  — Bruxelles 60899

4 International group, supergroup and line links

4.1 Group and supergroup links

In practice it may be that term inal equipm ent is not connected to a group or supergroup link. 
Nevertheless, for designation purposes, the link will be num bered as though term inal equipm ent were connected.

4.1.1 Conventional links not connected to their terminal equipment

Such links are included in the norm al num bering sequence o f groups and  supergroups and  are not given a 
separate num bering sequence.

If  the link is provided for private service then the letter P should additionally  be used.

Example: A group link provided between renters’ premises in London and  M ontreal devoted to  da ta  
transm ission should be designated as shown below:
L ondon (W ood Street) —M ontreal 1201DP.
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W hen a group or supergroup link is used only part time with term inal translating  equipm ent (to provide a 
conventional group or supergroup) it should also be designated in accordance with § 3 above follow ed by the 
letter X.

Examples: Am sterdam  -  London (W ood Street) 1206X 
London (Stag Lane) —Paris 6003X

4.1.2 Restoration links not connected to their terminal equipment

G roup  and supergroup links nom inated for restoration purposes should be designated by a num ber from  
the follow ing 800 series:

restoration group links: 12801, 12802, 12803, etc.

restoration supergroup links: 60801, 60802, 60803, etc.

Examples: H ong K ong —Sydney 12802
Bruxelles —London (W ood Street) 60801

The first 2 digits 12 in the designation o f a restoration group link do not necessarily indicate the num ber 
o f channels in the group which is set up via the link. For exam ple, a restoration group link L ondon —M ont
real 12801 might be used to restore the group London — M ontreal 1605.

4.2 Line links (see definition in Recom m endation M.300, § 1)

Line links should be designated by the nam es o f the two term inals arranged in alphabetical order followed 
by a num ber part having the follow ing form :

i) a num ber indicating the nom inal telephone channel transm ission capacity;

ii) the letter A;

iii) a tw o-digit serial num ber.

E xam ples: Beaver H arbour —W idem outh 1840A01 
Etam —Pleum eur-B odou 432A01

Note — Line links are sometim es characterized by having channel capacities not in accordance with 
norm al group, supergroup, etc., alignm ents. Exam ples o f these nonstandard  capacities m ay often be found in 
subm arine cable or satellite line links. These links will be num bered in accordance with the nom inal channel 
capacity o f  the link.

5 Unidirectional groups and supergroups routed via multiple-access satellite systems

5.1 Multiple destination unidirectional groups and supergroups

The unidirectional path will be designated by the nam e o f the sending term inal station follow ed by a dash 
and the letters M U (M ultip le  destination  U nidirectional) in parentheses. This will be followed by the num ber o f 
the group or supergroup.

Examples: A supergroup from  London to Bogota, Lusaka and M ontreal, would be designated:
L ondon (Stag L a n e )- (M U ) 6001

The next such supergroup from  the same point o f origin to  whatever destinations w ould take
the next num ber in the series; for exam ple, the second supergroup from  L ondon w ould be
designated:
L ondon (Stag Lane) —(M U) 6002
but m ight go, for exam ple, to Tokyo, Hawaii and M elbourne.

A supergroup from  M ontreal to London, Lusaka and Paris would be designated:
M o n tre a l- (M U ) 6001.

Note  — G roups and supergroups routed via a m ultiple-access satellite system m ay be provided for
exclusive use between two term inal stations only, in which case the norm al designations given above in this
R ecom m endation will apply.
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The unidirectional path will be designated by the nam e o f the sending term inal station follow ed by a dash 
and the nam e o f  the receiving term inal station. This will be followed by the letter U (U nid irectional) in 
parentheses and the num ber o f the group or supergroup.

Example: A unidirectional group transm itting  in the direction from  Paris to Etam , which, in the reverse 
direction o f transm ission is assigned to a m ultiple destination unidirectional (M U ) group from  
Etam  to Paris and  Rio de Janeiro, w ould be designated as:
Paris —Etam  (U) 1201.

The next group between these locations, Paris and Etam, if b idirectional, w ould be designated 
in the norm al m anner as:
Etam  —Paris 1202.

N ote  — G roups and supergroups routed via a multiple-access satellite system m ay be provided on a 
b idirectional basis for exclusive use between two term inal stations only, and in this case the norm al designations 
given above in this R ecom m endation will apply.

6 International digital blocks

The num bering o f a digital block is applied between the point where it is assembled to the po in t where it 
is broken dow n independently  o f the position it occupies in the higher order bit stream.

6.1 Digital blocks

D igital blocks are designated by the nam es o f the two term inals arranged in alphabetical o rder followed by 
a num ber part, having the following form :

i) a num ber indicating the nom inal num ber o f telephone channels in the block;

ii) the letter N ;

iii) a 3-digit serial num ber o f the b lock4K 

Examples: London (M o n d ia l) -P a r is  120N004

The fourth secondary order block between London (M ondial) and Paris.

New Y ork —Tokyo 24N10 (only after bilateral agreement).

The tenth prim ary order block between New York and Tokyo.

6.2 Restoration digital blocks

Digital blocks set up on restoration digital paths or spare digital paths for restoration  purposes are 
designated by serial num bers taken from  the 800 series. The serial num bering starts at 899 and  blocks are 
num bered in descending order.

E xam ple : K obenhavn -  S tockholm  1920N899

The first fourth order restoration block between K obenhavn and Stockholm .

5.2 Single destination unidirectional groups and supergroups

7 Internationa] digital paths

In practice it may be tha t term inal equipm ent is not connected to  a digital path. N evertheless, for 
designation purposes the digital path  will be designated as though digital blocks had been set up.

7.1 Conventional digital paths not connected to their terminal equipment

Such digital paths are included in the norm al serial num bering sequence o f digital blocks and  are no t 
given a separate num bering sequence.

If  the digital path  is provided for private service then the letter P should additionally  be used.

Example: A first order digital path between renters’ premises in A m sterdam  and D arm stad t should be
designated as follows:
A m sterdam  — D arm stadt 30N 007P4)

4) If  b ilaterally  agreed between A dm inistrations, the num ber may be given w ithout the leading zeros.
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7.2 Restoration digital paths not connected to their terminal equipment

Digital paths nom inated  for restoration purposes are designated by serial num bers taken from  the 
800 series. The serial num bering starts at 801 and paths are num bered in ascending order.

R estoration paths for first order digital blocks: 30N801, 30N802, etc.

R estoration paths for second order digital blocks: 120N801, 120N802, etc.

Examples: London (M ondial) —Paris 120N804 
A m sterdam  — Paris 480N801

8 Mixed analogue/digital transmission network

To be in accordance with the philosophy for lining-up and m aintain ing a mixed ana logue/d ig ita l 
transm ission network (R ecom m endation M.20), the analogue and digital parts o f the netw ork are designated 
separately. To indicate that the end-to-end transm ission relies on a m ixture o f analogue and digital transm ission 
systems, the letter C is included in both the analogue and  digital designations.

T ransm ultiplexer equipm ent is included in the designation o f the analogue part o f the route.

8.1 Transmission routes5) with one analogue-to-digital conversion

8.1.1 Groups and supergroups etc., form ing part o f  a m ixed analogue/digital route

G roups, supergroups, etc., which are converted into digital paths at som e poin t are designated in the same 
way as conventional groups or supergroups but have a letter C placed between the parts o f the designation which 
indicate the nom inal num ber o f channels and the serial num ber.

Examples: G roup: London (M ondial) —Riyadh 12C02
Am sterdam  — K obenhavn 12C899 (restoration group)

Supergroup: Paris — Sydney 60C01

M astergroup: Bruxelles —London (M ondial) 300C03

Superm astergroup: A m sterdam  — Paris 900C04

W hen groups, supergroups, etc., are wholly used for purposes other than  telephony, this m ay be indicated 
by suffix letters as shown in § 3.5 above.

Figure 1 /M .140 shows a typical ana logue/d ig ital arrangem ent and how it would be designated.

8.1.2 Digital blocks and paths form ing  part o f  a m ixed analogue/digital transmission route

Digital blocks and paths which are converted into analogue groups, supergroups, etc., at some poin t are
designated in the same way as conventional digital blocks and paths but have an additional letter C placed after 
the letter N.

Example: M adrid —Rom e 480NC1 (leading zeros om itted)

Figure 1/M .140  shows a typical ana logue/d ig ital arrangem ent and how it w ould be designated.

8.1.3 End-to-end designations

This m atter is under study. At present no end-to-end designation is assigned. It is the responsibility o f each 
A dm inistration to associate, in its records, the designations o f the analogue and digital parts o f the route.

This term  is used provisionally  in this context to designate various com binations o f analogue and digital sections with 
app ro p ria te  interm ediate equ ipm ent and  usually also including term inal equipm ent, as illustrated in Figure 1/M .140  and  
Figure 2 /M . 140.
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8.2 Transmission routes with two analogue-to-digital conversions

8.2.1 End-to-end designations

W here both ends o f a route involving two analogue-to-digital conversions are analogue, an end-to-end 
designation, using the analogue no ta tion  described in § 8.1.1, should be agreed between the term inal A dm inistra
tions.

W here both ends are digital, an end-to-end designation using the digital notation described in § 8.1.2, 
should be agreed between the term inal A dm inistrations.

By the above m eans both term inal stations have available a com m on designation for the end-to-end 
transm ission route, and  are inform ed o f its mixed analogue/d ig ital nature.

8.2.2 Interm ediate section designation

The in term ediate part o f the route is given a separate designation using the app rop ria te  no ta tion . The 
choice o f this designation is the responsibility of the A dm inistrations providing the interm ediate p art o f the route, 
and  it is their responsibility to associate, in their records, this interm ediate designation with the overall 
designation.

Figure 2 /M .140 shows two exam ples o f routes involving two analogue-to-digital conversions and how they 
would be designated.

8.3 Transmission routes with more than two analogue-to-digital conversions

The transm ission p lanning rules given in R ecom m endation G.113, § 3 [2] effectively restrict the num ber o f 
unintegrated  digital processes (e.g. analogue-to-digital conversions) perm itted in the in ternational part o f  a
telephone connection.

Similarly, the routing plan  given in R ecom m endation E.171 [3] restricts the num ber o f in ternational 
circuits in a connection to four. In view o f these rules it is desirable to lim it the num ber o f analogue-to-digital 
conversions in each direction between in ternational centres to a m axim um  of two. Therefore the detailed
designation requirem ents o f routes with m ore than two analogue-to-digital conversions are not considered.

9 Data transmission systems

The data transm ission systems referred to in this section are described in R ecom m endation M.1300 [4]. 
They m ay be provided between private renters or between the premises o f A dm inistrations. For both cases the 
systems should be designated as follows.

9.1 D ata transm ission systems are designated by the nam es o f the two term inal towns arranged in alphabetical
order followed by a num ber part consisting of:

— a two- or three-digit num ber which indicates the bit rate;
— a letter which indicates the unit o f m easurem ent o f the bit rate (i.e. hundreds, thousands b it/s );
— a 3-digit serial num ber.

Note — if  b ilaterally  agreed between A dm inistrations, the num ber m ay be given w ithout the leading zeros.

All systems having the sam e term inal towns and the same bit rate are given serial num bers in the same 
sequence. The letters to be used to indicate the unit o f m easurem ent are:

Bit rate o f  system Letter

Up to 999 b it/s  B
1000 to 9999 b it/s  H
10000 to 64000 b it/s  K

9.2 W ith bilateral agreem ent, A dm inistrations m ay add a one or tw o-letter suffix to indicate the use o f the
data transm ission system. The letters to be used are given in §§ 1 and 2. The suffix is placed im m ediately after the 
serial num ber. D esignations with such a suffix are included in the norm al num bering sequence and  are no t given 
a separate num bering sequence.

Examples: B irm ingham  —Toulouse 96H001DP

The first 9600 b it/s  data transm ission system between renters’ prem ises in B irm ingham  and  
Toulouse. This system is used for data transm ission.

Geneve —Rom a 48K0Q7TD

The seventh 48000 b it/s  data  transm ission system between Geneve and  Rom a. This system is 
used to provide TD M  telegraph systems.
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9.3 Data transmission links

9.3.1 A nalogue da ta  transm ission links are designated as shown in §§ 1.3, 2.1.3, and  4.1.1.

9.3.2 D igital data  transm ission link designations require further study.

L ondon— Frankfurt Z 3 8 9  (Circuit d es ig n a tio n )

Channel t ransla t ing  e q u ip m en t

Group trans la t ing  e q u ip m en t

S u p e rg ro u p  trans la ting  
eq u ip m e n t

Digital multiplexing e q u ip m en t

60  ch 
T/MUX

Transmultiplexer 
(60 channe l  type)

CCITT-71 0 4 0

N ote 1 — The conventional analogue designation  is used.

N ote 2 — The conventional digital designation  is used.

N ote 3 — M astergroup link equipm ent is assum ed and not shown here.

Analogue  switching

Digital switching

FIG U R E  1 /M .140

Example of a transmission route involving one analogue-to-digital conversion 
showing how the various parts should be designated
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L ocation A

A-D Z 427

A-D 30NC034 +  A-D 30NC035

Digital
i isc I

B-C 60C47

Location B Location C Digital
ISC

L ocation D

■ (Note 1) j ■ link I j ( N o t e  1) :
— —  H - 60 ch I (Note 1) 60 ch - + ....................................h

i .................. h
T/MUX I T/MUX

■f...................r

L. J
a) D igital-analogue-digital ro u te

A-D Z124 (circuit designation)

Location A

[~Analogue ISC

A-D 12C94

A-D 60C46

B-C 30NC146 +  B-C 30NC007 
<« ►

Location B

/ < s
1- C

1

su p e r g r o u p  1 
link 1 

(Note 1) I
V /

12-

1
E - G

X 60 ch

5 - E
i

T/MUX

2048 kbit/s 
(Note 1)

4 -

Location C
~I S u p e rg ro u p  

j link 
I (Note 1)

r

60 ch 
T/MUX

L.
b ) Analogue-digital-analogue ro u te

Note 1 — Higher o rder groups and  digital blocks would be designated in the conventional m anner. 

Note 2 — Symbols are defined in Figure 1/M .140.

Location D

Analogue  ISC

-.1.. 1
C -  1

G 1 ^  J
T - E -12

/
E - 5

CCITT -  71032

FIG U R E  2 /M .140

Examples of transmission routes involving two analogue-to-digital conversions 
showing how the various parts should be designated
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Recommendation M.160

STABILITY OF TRANSMISSION')

1 Variation of circuit overall loss with tim e2)

1.1 The objective is that the follow ing values should not be exceeded:

1.1.1 difference between the m ean value and the nom inal value o f the overall transm ission loss:

0.5 dB for all circuits,

1.1.2 standard  deviation about the m ean value o f the variation o f the overall transm ission loss:

1.0 dB for all circuits.

However, in the case o f circuits which are set up, wholly or in part, on older type equipm ent, and  which 
are com posed o f two or m ore circuit sections, a standard  deviation no t exceeding 1.5 dB may be adm itted.

1.2 The m ethod for achieving the above objective values is left to the discretion o f A dm inistrations (better
m aintenance, fitting o f autom atic regulators, etc.).

2 Variation of pilot levels with time on group, supergroup, etc. links

2.1 The objective is that the follow ing values o f M and S should be met, where M represents the m ean
deviation o f the p ilo t level from  its nom inal value and  S represents the standard  deviation of the variations of the 
pilot level:

2.2 conditions concerning through-connection points o f group, supergroup, etc. links:

| M | <  0.5 dB, S <  1.3 dB

2.3 conditions concerning the receiving end:

2.3.1 group links:

|M | <  0.3 dB, S <  0.6 dB

2.3.2 supergroup links:

|M| <  0.3 dB, S <  0.5 dB

2.3.3 m astergroup links:

|M| <  0.3 dB, S <  0.4 dB

2.3.4 superm astergroup links:

|M| <  0.3 dB, S <  0.3 dB.

3 Practical application of limits

The assum ption is m ade tha t the lim its set out in §§ 1 and 2 above for the variation with tim e of:
— the loss o f each individual circuit, or

— the level o f each individual group, supergroup, etc. pilot,

m ay be used as lim its for the results o f m easurem ents m ade on a set o f circuits, groups, supergroups, etc. at a 
given time. Experience indicates tha t such a use has a practical validity and  hence A dm inistrations are encouraged 
to  use this R ecom m endation as giving currently practical lim its for sets of circuits, groups, supergroups, etc. This 
does no t preclude the application  o f these limits to  single circuits, groups, supergroups, etc.

R ecom m endation  G.214 [4] also concerns the subject o f  the stability o f transm ission. 

See [1] concerning questions o f  statistical theory.
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4 Reline-up of circuits, groups, supergroups, etc.

W hen a circuit, group, supergroup, etc., has its routing or com position perm anently  changed over part or 
all o f its length, it is essential to ensure that a com plete line-up o f the circuit, group, etc., is m ade in accordance 
with the relevant line-up R ecom m endations since the rerouting constitutes a re-establishm ent o f the circuit, group, 
etc.

This procedure is necessary in order to m aintain  the transm ission perform ance and  stability o f the 
network. The pressing needs o f the operating services should not be allowed to prevent these m easurem ents from  
being properly  carried out, since this could only result in a degradation  o f the stability and perform ance o f the 
circuits in the network. U nder all circum stances the circuit control station should be kept advised.

§ Basic factors for transmission stability

The C C IT T  recom m ends tha t the following basic factors should be taken into account for achieving a 
stable netw ork:

5.1 S ta f f  training

The im portance o f this factor cannot be overem phasized.

The staff should understand  why level variations are to be kept to  a low value and should be m ade fully 
aw are o f the results o f incorrect adjustm ents. It is im portan t tha t adjustm ents should be m ade only when 
absolutely necessary and an adjustm ent should never be m ade to cover up a fault.

The staff m ust realize the possible effects o f a b rief in terrup tion  on any type o f circuit.

5.2 Design o f  installations

Installations should be such tha t sudden in terruptions are avoided. For exam ple, this may be achieved by:

a) the arrangem ent o f transm ission equipm ent to facilitate m aintenance, patching out, the replacem ent o f 
subassem blies;

b) the design o f carrier generators with a view to great reliability;

c) the design o f pow er supplies; attention  is particularly  draw n to the im portance o f the judicious choice 
and  grading o f protective devices (fuses, circuit-breakers) in the pow er feeds to repeater station racks.

N ote — See in this connection R ecom m endation G.231 [2].

5.3 Care in the organization o f  work in international exchanges, repeater stations, and on the transmission lines, 
cables and systems used in the international network

Experience has show n tha t operations carried out on exchange and  repeater station equipm ent and on the 
external plants (underground cables, etc.) are a m ajor cause o f attenuation  and phase variations and  o f 
in terrup tions to service in the in ternational network.

All work liable to cause interference should therefore be carried out, when possible, at times o f light 
traffic. It m ust be recognized that for very long routes it will becom e increasingly difficult to find suitable periods 
o f light traffic, bearing in m ind the tim e differences which will exist between the term inal countries on such 
routes. This will require good coord ination  and cooperation between A dm inistrations. In particu lar, the control 
stations should be consulted well in advance (see Recom m endation M.221).

5.4 Care in the organization o f  maintenance

The same reasons for transferring  working operations to tim es o f light traffic apply  to m aintenance 
operations.

It is desirable to avoid all equipm ent changeovers which are not absolutely necessary.

It is also desirable to guard  against m aintenance operations which appear harm less bu t which m ay, 
however, result in short in terrup tions and  which are all the m ore dangerous if they affect com m on units 
(e.g. changeover o f m aster oscillators).
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5.5 Power supplies

5.5.1 Too frequent changeover o f pow er supplies for routine m aintenance m ust be avoided. It should be possible 
to  m ake partial tests to  check that the standby m otor-generator starts, w ithout changing over the pow er supplies.

5.5.2 The instruction or train ing  o f staff during the day on w orking pow er supplies should be forbidden.

5.5.3 Changeover o f pow er supplies should be carried out at times o f light traffic and as far as possible at night.

5.5.4 To ensure th a t circuits in the in ternational netw ork are not in terrupted  owing to the failure o f public 
pow er supplies, repeater stations in the in ternational netw ork should have pow er-continuity arrangem ents which 
ensure th a t the transm ission equipm ent continues to operate, without any interruption, in the event o f a failure o f 
the public pow er supply.

5.6 Care in the testing o f  new equipment

E quipm ent should not be pu t into service until after the most thorough inspection. It is necessary to ensure 
tha t the pressing needs o f the operating  services do not result in these tests being om itted or hastily done.

W here the urgent requirem ents o f the operating  services resulted in equipm ent being pu t into service 
before it has been sufficiently tested, the equipm ent should be tem porarily  taken out o f service and  a thorough 
inspection m ade as soon as possible.

5.7 Vibration testing

V ibration tests, using the principles described in [3], help in im proving transm ission stability and in 
ensuring satisfactory operation  o f transm ission equipm ent. They should be m ade, wherever applicable, when new 
equipm ent is put into service, under special circum stances for fault locating purposes or even as a routine m easure 
for preventive m aintenance, if the A dm inistration concerned deems it necessary.

5.8 Autom atic regulation by pilots (group pilots, supergroup pilots, etc.)

In  carrier systems, the presence o f pilots (line pilots, group pilots, supergroup pilots, etc.) m akes it possible 
to supervise transm ission, to keep track o f short-duration  phenom ena where necessary and to give the alarm  if 
there are large variations in level.

R egulation by pilots and the way such regulation (m anual or autom atic) is carried out has a decisive effect 
on transm ission stability. In addition  to regulation by line pilots, with which w ideband transm ission systems are 
norm ally equipped, it may be necessary to regulate the group links themselves (group links, supergroup 
links, etc.), both  to  achieve adequate stability for the circuits form ed from  the groups and to  reduce system 
overloading risks due to  the existence o f unduly  high line levels.

A utom atic regulation o f links is a convenient m eans to meet the requirem ents for the values o f M and S o f 
the p ilo t levels as stated under § 2 above. Therefore, autom atic regulators should be fitted into a link  when these 
lim its canno t be achieved by other means.

H owever, when setting up a link the need for fitting autom atic regulators cannot be determ ined solely by 
these requirem ents. It is also necessary to take practical considerations into account such as those given in the 
A nnex to  this R ecom m endation.

In  the case o f through-connection  points o f group, supergroup, etc. links, the insertion o f autom atic 
regulators prevents overloading o f sections further dow n the line. I f  a link is through-connected several times and 
several regulators have to  be inserted for the same direction o f transm ission to meet the conditions o f § 2.2 above, 
the first insertion should be m ade at the first through-connection  poin t requiring regulation in tha t direction o f 
transm ission. A regulator should be inserted at the through-connection po in t nearest the frontier (in the outgoing 
direction) when there are one or m ore o ther through-connection  points before this point on the sam e link. This is 
to  ensure tha t the level o f the signals entering the next country is kept w ithin the prescribed limits.
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A N N E X  A

Practical aspects to be considered 
when determining the need for regulators

(to Recom m endation M.160)

W hen setting up a link the need for fitting regulators cannot be determ ined solely by the requirem ents o f 
§ 2 above o f this R ecom m endation. It is necessary to take the following practical considerations into account.

A .l In order to establish tha t a link meets the stability requirem ents o f this R ecom m endation it is either 
necessary to conduct long-term  tests at the tim e o f setting up the link or to accept m easurem ents m ade on sim ilar 
links, that is, to  predict the perform ance.

I f  the form er m ethod is adopted , then, in the case o f a link passing in transit through the territory o f a 
th ird  A dm inistration  it is p robable tha t transit charges will apply from  the date the link is set up. In any event, 
the cooperation  o f the d istan t term inal A dm inistration  will be required and this m ay not be readily forthcom ing.

I f  the latter m ethod is adopted  and  the stability requirem ents are not met, then the problem  will arise o f 
taking the link out o f service to fit a regulator and  to reline the link. This could entail a substantial loss o f 
revenue and will require d istant end cooperation.

A.2 It is unusual for a supergroup to be provided with all five groups allocated from  the outset and  it cannot
be assum ed that these groups will end at the same po in t as the supergroup. In any case, if  a group tha t ends at the 
same poin t is changed to a through-group, then, unless a supergroup regulator has already been fitted, it m ay be 
necessary to in te rrup t service to fit a regulator and  reline the supergroup link.

A.3 C onsideration also has to  be given to the restoration requirem ents when deciding to fit regulators to 
supergroup links. Lack o f such regulators may seriously ham per restoration arrangem ents.

A.4 F requent rearrangem ents occur on in ternational routes and  are outside the control o f the d istan t
A dm inistration.
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Recommendation M.250

USE OF CCITT MAN-MACHINE LANGUAGE (MML) FOR MAINTENANCE

1 M M L as an instrument of maintenance

1.1 Introduction

This R ecom m endation provides an in troduction  to  the subject o f M M L as an instrum ent o f  m aintenance.

M M L is a stored program  controlled (SPC) facility which can operate only w ithin a com puter contro lled  
environm ent. W hen considering in ternational telephone system m aintenance this will generally m ean an  SPC 
contro lled  exchange or network.
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M M L is the m edium  used by the operations and m aintenance staff to com m unicate with the exchange 
control processor and  vice v e rsa ’I

The purposes o f this R ecom m endation are to:

— bring to the attention  o f the user the range o f functions and facilities offered by M M L in the field o f
m aintenance;

— identify the full range o f M M L functions and facilities provided to deal with m aintenance;

— define a standard  term inology to describe the conditions that can exist w ithin an SPC network.

The objectives, tests and  m easurem ents for the m aintenance o f circuits between exchanges, rem ain as
described in all relevant Series M Recom m endations. This R ecom m endation does not seek to supp lan t existing 
Recom m endations nor to provide alternative m ethods or values for m aintenance but to give guidance on how the 
use o f M M L might be applied to existing standards and procedures.

1.2 Definition o f  M M L  functions

M M L functions are those system functions which provide the M M L user with the m eans o f control o f 
system functions by M M L. The w ord “con tro l” is assum ed to include all types o f inputs and outputs.

Any M M L function can be subdivided into a general part which relates to items such as the syntax check, 
in form ation transm ission control, etc., and  an application  part which relates to the job  in hand.

The relationship between actual jobs to be perform ed, M M L functions and system functions is shown in 
Figure 1/M .250.

User Sys tem

J o b s
MML MML functions S y s tem  functions to Other sys tem

be controlled by MML functions

CCITT -  6 2 1 6 0

FIG U R E  1 /M .250

1.3 A lthough the purpose o f this R ecom m endation is to cover the whole m aintenance field, the follow ing 
paragraphs deal only with m aintenance o f circuits between exchanges. The rest is for further study.

The structure, syntax and  sem antics o f M M L are fully described in the Series Z R ecom m endations published in Volum e VI. 
R ecom m endation  Z .311 describes the basis o f the C C IT T  m an-m achine language and its fields o f app lication . It also 
identifies the con ten t o f the o ther Series Z  R ecom m endations all o f which are addressed to the im plem entors o f such 
languages ra ther than  to  the users.
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2 List of system functions associated with the maintenance of circuits between exchanges

T able 1 /M .250 presents a list o f functions associated with the m aintenance o f circuits between exchanges 
which are considered to be contro llable by m eans o f MML.

TABLE 1/M .250 

List of system functions

1 T ests/m easurem ents o f one circuit or a group o f circuits and associated equipm ents

2 O bservation and  supervision o f circuits and associated equipm ents between exchanges

3 C ontrol o f  the status o f a circuit or a group o f circuits and associated equipm ents

4 Analysis o f m ain tenance data

5 A dm inistra tion  and  control o f m aintenance reports

The b road  categories o f system function shown in Table 1/M .250  relate to the activities engaged in by all 
A dm inistrations w ith a responsibility for the m aintenance o f circuits interconnecting exchanges. The application  o f 
these activities will vary between A dm inistrations as will the proportion  o f such activities that are perform ed by 
som e degree o f m echanization (partial or fully autom atic).

System functions 4 and 5 m ay have such b road  application  that the extent o f on-line and  off-line treatm ent 
m ust be considered carefully by each A dm inistration  in relation to its requirem ents.

3 List of M M L functions

Table 2 /M .250 represents the list o f M M L functions necessary to control the system functions given in 
Table 1/M .250. The table presents the functions at their m ost basic level and does not necessarily represent the 
actual com m and structure o f any real im plem entation o f the m an-m achine language.

Each of the M M L functions in the list could be im plem ented either by providing a separate and distinctive 
com m and, or several M M L functions o f the list could be im plem ented by m eans o f a single com m and.

For exam ple, in one im plem entation  o f M M L, a single com m and CR EA TE, in which the object to  be 
created will be defined as a param eter o f the com m and (e.g. A M E A SU R EM EN T), will perform  internally  
precisely the same activities and  functions as another im plem entation which provides a separate and distinctive 
com m and for the creation o f each object (e.g. C R EA TE A M EA SU R EM EN T). In this way the list o f M M L 
functions can be said to be system independent, as each function exists either im plicitly or explicitly regardless o f 
the m ethods o f im plem entation chosen for particu lar systems.

The list o f M M L functions shown in Table 2/M .250 have a w ider application  than the m aintenance o f 
circuits between exchanges. M any o f the functions identified are com m on to a wide range o f m aintenance and  
operational requirem ents, and the contents o f the table should be considered whenever changes to the m aintenance 
strategy and  procedures are necessitated by the in troduction  or extension o f M M L in the m aintenance field.

4 Terminology

The M M L term inology to  be used for m aintenance is a subject for further study.

N ote  — R ecom m endation Z.341, G lossary o f term s (for the m an-m achine language), suggests that a 
function  may be considered as an “action upon  an object” , e.g. create a routine test. Actions e.g. “C R E A T E ” are 
defined in the A ppendix I to R ecom m endation Z.333 which describes the methodology, for the specification o f  a 
m an-m achine interface. Objects and their m odifiers, e.g. routine test, are the subject o f further study.
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TABLE 2/M .250 

List of M M L  functions

1.1 C reate a rou tine  test

1.2 C reate a routine  m easurem ent

1.3 C reate a test set

1.4 C reate a m easurem ent set

1.5 C reate a list o f  circuits

1.6 C reate a tim e d a ta  list

1.7 C reate an  ou tpu t m edia list

1.8 Delete a test set

1.9 Delete a m easurem ent set

1.10 Delete a list o f  circuits

1.11 Delete a tim e da ta  list

1.12 Delete an  ou tpu t m edia list

1.13 In terrogate  a test

1.14 In terrogate  a test set

1.15 In terrogate  a m easurem ent

1.16 In terrogate  a m easurem ent set

1.17 In terrogate  a list o f  circuits

1.18 In terrogate  a tim e da ta  list

1.19 In terrogate  an ou tpu t m edia list

1.20 Activate a routine test

1.21 Activate a rou tine  m easurem ent

1.22 Activate an on-dem and test

1.23 Activate an on-dem and  m easurem ent

1.24 D eactivate a routine test

1.25 D eactivate a routine m easurem ent

1.26 O utpu t the results o f  a rou tine  test

1.27 O utpu t the results o f a routine  m easurem ent

2.1 Interrogate  the status o f a circuit(s) a n d /o r  associated equipm ent(s)

2.2 In p u t troub le  o r restoral report

3.1 Rem ove a circuit (or group  o f  circuits)

3.2 R estore a circuit (or group o f  circuits)

4.1 Activate m aintenance analysis functions

4.2 D eactivate m aintenance analysis functions

4.3 C hange analysis thresholds

4.4 C hange analysis groups

4.5 Interrogate  analysis thresholds

4.6 Interrogate  analysis groups

4.7 Allow, inhib it, initialize a threshold

5.1 Sort trouble  o r restoral reports

5.2 M ove reports to  o ther files

5.3 Browse report files

5.4 C reate sum m ary reports

5.5 Activate a report on dem and

5.6 Activate a report on routine

5.7 D eactivate a report on routine

5.8 C hange rep o rt classification

5.9 O utpu t sum m ary reports

5.10 R oute ou tp u t o f  reports
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SEC TIO N  2

INTERNATIONAL TRANSM ISSION SYSTEM S

2.1 Definitions

Recommendation M .300

DEFINITIONS CONCERNING INTERNATIONAL TRANSMISSION SYSTEMS

1 Definitions concerning international analogue transmission systems

Note 1 — This R ecom m endation is partly  duplicated in R ecom m endation G.211 [1].

N ote 2 — Figure 1/M .300 refers to definitions 1.2 to  1.13. Figures 2 /M .300, 3/M .300 and  4 /M .300 refer
to  definitions 1.1 to  1.18.

Those o f the follow ing definitions that concern links o r sections apply, unless otherw ise stated, to  the 
com bination  o f both  directions o f transm ission. A distinction between the two directions o f transm ission may,
however, be necessary in the case o f unidirectional, m ultiple-destination links o r sections set up  over m ultiple-
destination com m unication satellite systems.

1.1 line link (using symmetric pairs, coaxial pairs, radio-relay link, etc.)

A transm ission path , however provided, together with all the associated equipm ent, such tha t the 
bandw idth  available, while no t having any specific lim its, is effectively the sam e throughout the length o f the link.

W ithin the link there are no direct filtration points nor any through-connection points for groups, 
supergroups, etc., and  the ends o f  the link are the points at which the band  o f line frequencies is changed in some 
way or other.

1.2 group section

The whole o f the m eans o f transm ission using a frequency band  o f specified w idth (48 kH z) connecting
two consecutive group distribution  fram es (or equivalent points).

1.3 group link

The whole o f the m eans o f transm ission using a frequency band  o f specified w idth (48 kHz) connecting
two term inal equipm ents, for exam ple, channel translating  equipm ents, w ideband sending and  receiving equip
m ents (m odem s, etc.). The ends o f  the link are the points on group distribution  fram es (or their equivalent) to 
which the term inal equipm ents are connected.

It can include one or m ore group sections.

1.4 group

A group consists o f a g roup link connected at each end to term inal equipm ents. These term inal equipm ents 
provide for the setting-up o f a num ber o f telephony channels (generally 12), one or m ore da ta  transm ission or 
facsim ile channels, etc.

It occupies a 48 kH z frequency band. Figures 1/M .320, 2 /M .320 and 3 /M .320 show various possible 
arrangem ents o f telephony channels in a basic group B (60 to 108 kHz).
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1.5 supergroup section

The whole o f the m eans o f transm ission using a frequency band  o f specified width (240 kHz) connecting 
two consecutive supergroup d istribution  fram es (or equivalent points).

1.6 supergroup link

The whole o f the m eans o f transm ission using a frequency band  o f specified w idth (240 kHz) connecting 
two term inal equipm ents, for exam ple, group translating  equipm ents, w ideband sending and receiving equipm ents 
(m odem , etc.). The ends o f the link are the points on supergroup distribution  fram es (or their equivalent) to which 
the term inal equipm ents are connected.

It can include one or m ore supergroup sections.

1.7 supergroup

A supergroup consists o f a supergroup link connected at each end to term inal equipm ents. These term inal 
equipm ents provide for the setting-up o f five group links or sections occupying adjacent frequency bands in a 
240 kH z band  or for one or m ore data transm ission or facsimile channels, etc.

The basic supergroup occupies the band  312 to 552 kHz. Figure 1/M .330 shows the position  o f groups and
channels w ithin the supergroup.

1.8 mastergroup section

The whole o f the m eans o f transm ission using a frequency band  o f specified width (1232 kHz) connecting 
two consecutive m astergroup d istribution  fram es (or equivalent points).

1.9 mastergroup link

The whole o f  the m eans o f transm ission using a frequency band  o f specified w idth (1232 kHz) connecting
two term inal equipm ents, for exam ple, supergroup translating  equipm ents, w ideband sending and receiving
equipm ents (m odem s, etc.). The ends o f the link are the points on m astergroup distribution frames (or their 
equivalent) to which the term inal equipm ents are connected.

It can include one or m ore m astergroup sections.

1.10 mastergroup

A m astergroup consists o f a m astergroup link term inated at each end by term inal equipm ents. These 
term inal equipm ents provide for the setting-up o f five supergroup links or sections occupying frequency bands 
separated  by 8 kH z in a 1232 kH z band.

The basic m astergroup consists o f supergroups 4, 5, 6, 7 and  8 w ithin the band  o f frequencies 812 kHz 
to 2044 kHz. (See Figure 1/M .340.)

1.11 supermastergroup section

The whole o f the m eans o f transm ission using a frequency band  o f specified width (3872 kHz) connecting 
two consecutive superm astergroup d istribution  fram es (or equivalent points).

1.12 supermastergroup link

The whole o f the m eans o f transm ission using a frequency band  o f specified width (3872 kHz) connecting 
two term inal equipm ents, for exam ple, m astergroup translating equipm ents, w ideband sending and receiving 
equipm ent (m odem s, etc.). The ends o f the link are the points on superm astergroup distribution frames (or their 
equivalent) to w hich the term inal equipm ents are connected.

It can include one or m ore superm astergroup sections.

1.13 supermastergroup

A superm astergroup consists o f a superm astergroup link connected at each end to  term inal equipm ents. 
These term inal equipm ents provide for the setting-up o f  three m astergroup links or sections separated by two free 
spaces o f 88 kH z and  occupying a band  whose to tal w idth is 3872 kHz. The basic superm astergroup is com posed 
o f  m astergroups 7, 8 and  9 occupying the frequency band  8516-12 388 kHz. (See Figure 1/M .350.)
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1.14 15 supergroup assembly section1)

The whole o f  the m eans o f transm ission using a frequency band  of specified width (3716 kHz) connecting 
two consecutive 15 supergroup assembly distribution  fram es (or equivalent points) and  connected, at least at one 
end, to th rough-15 supergroup assembly connection equipm ent. It always form s p art o f a 15 supergroup assembly 
link.

1.15 supergroup assembly link1)

The whole o f the m eans o f transm ission using a frequency band  o f specified width (3716 kHz) connecting 
two 15 supergroup assembly distribution  fram es (or equivalent points). It can be m ade up o f a num ber o f 
15 supergroup assem bly sections. W hen term inal equipm ents are connected to both ends, it becom es a constituent 
p art o f a 15 supergroup assembly for carrying telephony or telegraphy channels or data or facsimile, etc.

1.16 15 supergroup assembly

A 15 supergroup assembly consists o f a 15 supergroup assembly link term inated  at each end by term inal 
equipm ents. These term inal equipm ents provide for the setting-up o f 15 supergroup links or sections separated by 
free spaces of 8 kH z and  occupying a band  whose total w idth is 3716 kHz. The basic 15 supergroup assembly is 
m ade up  o f supergroups 2 to 16 occupying the frequency band  312-4028 kHz.

1.17 through-group connection point

W hen a group link is m ade up o f several group sections, they are connected in tandem  by m eans o f 
through-group filters at points called through-group connection points.

1.18 through-supergroup connection point

W hen a supergroup link is m ade up o f several supergroup sections, they are connected in tandem  by 
m eans o f th rough-supergroup filters at points called through-supergroup connection points.

1.19 through-mastergroup connection point

W hen a m astergroup link is m ade up o f several m astergroup sections, they are connected in tandem  by 
means o f through-m astergroup filters at points called through-m astergroup connection points.

1.20 through-supermastergroup connection point

W hen a superm astergroup link is m ade up o f several superm astergroup sections, they  are connected in 
tandem  by m eans o f through-superm astergroup filters at points called through-superm astergroup connection 
points.

1.21 through-15 supergroup assembly connection point

W hen a 15 supergroup assembly link is m ade up  o f several 15 supergroup assembly sections, these sections 
are interconnected in tandem  by m eans o f th rough : 15 supergroup assembly filters at points called through-15 
supergroup assembly connection points.

N ote  — In a country norm ally  using m astergroup and superm astergroup arrangem ents, a 15 supergroup 
assembly can be through-connected  w ithout difficulty at the superm astergroup distribution  fram e by m eans o f 
through-superm astergroup filters. In this case, the 15 supergroup assembly is through-connected  to  position 3 
(8620-12 336 kHz) instead o f position  1 (312-4028 kHz) as required by the defin ition  o f the th rough-connection  
po in t o f such an assembly. The poin t where this through-connection  is m ade is a through-superm astergroup 
connection po in t and  not a through-15 supergroup assembly connection point.

This defin ition  is still under study by Study G roup  IV and is not identical to  the one given in R ecom m endation G .211 [1].
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1.22 regulated line section (symmetric pairs, coaxial pairs or radio relay links)

In  a carrier transm ission system, a line section on which the line-regulating pilot o r pilots are transm itted  
from  end to  end w ithout being subjected to  any in term ediate am plitude regulation associated with the pilot or 
pilots.

Group, supe rg roup ,  etc . link
k------------------------------------------------ ---------

TE

1 1 
1  ~  1  . TEY Y ; T T
1 Group, J 
supe rg roup ,  
| e tc .  j 
1 sec tion  1

------------- ►!

i i i1 1 > 
i i i 
i i i 
i i i
i i i

Group, supe rg roup ,  etc .

TE =  terminal equipment for telephony, data, facsimile transmission, etc. 
—o —  =  distribution frame (or equivalent)

FIGURE 1/M.300 

Group, supergroup, etc. link

2 Definitions concerning international digital transmission systems

N ote 1 — This R ecom m endation is partly  duplicated in R ecom m endation G.702 [2].

N ote 2 — Figure 5/M .300 refers to definition 2.3 below. Figure 6 /M .300 refers to definitions 2.10 to  2.19
below.

Those o f the follow ing definitions that concern digital paths or sections apply, unless otherw ise stated, to 
the com bination  o f both  directions o f transm ission. A distinction between the two directions o f transm ission may, 
however, be necessary in the case o f unidirectional, m ultiple-destination paths or sections set up  over m ultiple- 
destination com m unication  satellite systems.

2.1 alarm indication signal (AIS)

A signal tha t is used to  replace the norm al traffic signal when a m aintenance alarm  indication  has been 
activated.

2.2 upstream failure indication

An indication  provided by a digital m ultiplexer, line section or radio  section, that a signal applied at its 
inpu t po rt is outside its prescribed m aintenance limit.

2.3 primary block (American: digroup)

A basic group o f PCM  channels assem bled by tim e division m ultiplexing.

N ote  — The follow ing conventions could be useful:

Prim ary block p -  a basic group o f PCM  channels derived from  1544 k b it/s  PCM  m ultiplex equipm ent. 

P rim ary block A — A basic group of PCM  channels derived from  2048 k b it/s  PCM  m ultiplex equipm ent.
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n

CTE =  channel translating equipm ent
(translation o f the audio band into the basic group or vice versa) 

GTE =  group translating equipm ent
(translation of the basic group into the basic supergroup)

STE =  supergroup translating equipm ent
(translation of the basic supergroup into the line frequency on 
coaxial cable, or radio-relay system or vice versa)

GME =  group modulating equipm ent

DTF =  direct through-connection filter 
TSF =  through-supergroup filter 
TGF =  through-group filter 
RDF =  repeater distribution frame 
GDF =  group distribution frame 
SDF =  supergroup distribution frame 
RR =  radio-relay station 
CS =  communication satellite

(The terminology used in this figure is in conform ity with the definitions o f Recommendation M.300. However, there are 
small inconsistencies with respect to  recommendations giving details of lining-up procedure.)

FIGURE 2 /M .300
Channel of a group set-up on: several line links in tandem (A), a single line link (B)

cs
n

MTE =  mastergroup translating equipm ent DTF =  direct through-connection filter
SMTE =  supermastergroup translating equipm ent RR =  radio-relay station
TMF =  through-mastergroup filter CS =  comm unication satellite
TSMF =  through-supermastergroup filter

FIGURE 3/M .300 
Mastergroup link
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Coaxial pair 
line link

SMTE

Coaxial pair 
line link

15 SATE

SMTE

Coaxial pair 
line link

15 SATE

o -------  ------- o-------
Superm astergroup section | O" ° ~

15-SATE 15 SATE

15-supergroup assembly 15-supergroup assembly section 15-supergroup assembly

15-supergroup assembly link

CCITT - 36651

SMTE = supermastergroup translating equipm ent 
15-SATE = 15-supergroup assembly translating equipm ent
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15-supergroup assembly link

2.4 PCM  multiplex equipment

Equipm ent for deriving a single digital signal at a defined digit rate from  two or m ore analogue channels 
by a com bination  o f pulse code m odulation  and tim e division m ultiplexing (m ultiplexer) and also for carrying out 
the inverse function (dem ultiplexer).

The term  should be preceded by the relevant equivalent b inary  digit rate, e.g., 2048-kbit/s PCM  m ultiplex 
equipm ent.

2.5 digital multiplexer

Equipm ent for com bining by tim e division m ultiplexing two or m ore tribu tary  digital signals into a single 
com posite digital signal.

2.6 muldex

A contraction  o f m ultiplexer-dem ultiplexer. The term  may be used when the m ultiplexer and dem ultiplexer 
are associated in the same equipm ent.

N ote — W hen used to describe an equipm ent, the function o f  the equipm ent should qualify the title, 
e.g., PCM  m uldex, data m uldex, digital muldex.

2.7 digital multiplex equipment

The com bination  o f a digital m ultiplexer and a digital dem ultiplexer at the same location.

2.8 digital multiplex hierarchy

A series o f digital m ultiplexers graded according to capability so that m ultiplexing at one level com bines a 
defined num ber o f digital signals, each having the digit rate prescribed for a lower order, into a digital signal 
having a prescribed digit rate which is then available for further com bination  with other digital signals o f the 
sam e rate  in a digital m ultiplexer o f the next higher order.

2.9 transmultiplexer

An equipm ent th a t transform s frequency division m ultiplexed signals (such as group or supergroup) into 
corresponding tim e division m ultiplexed signals tha t have the same structure as those derived from  PCM  m ultiplex 
equipm ent. The equipm ent also carries out the inverse function.
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2.10 digital distribution frame

A fram e at which interconnections are m ade between the digital outputs o f equipm ents and  the digital 
inputs o f other equipm ents.

2.11 digital section

The whole o f the m eans o f transm itting  and  receiving between two consecutive digital d istribution  fram es 
(or equivalent) a digital signal o f specified rate.

Note 1 — A digital section form s either a part or the whole o f a digital path.

Note 2 — W here appropriate , the b it rate should qualify the title.

2.12 digital path

The whole o f the m eans o f transm itting  and receiving a digital signal o f specified rate between those two 
digital d istribution  fram es (or equivalent) at which term inal equipm ents or switches will be connected. Term inal 
equipm ents are those at which signals at the specified bit rate originate or term inate.

N ote 1 — A digital path  com prises one or m ore digital sections.

N ote 2 — W here appropria te , the bit rate should qualify the title.

N ote 3 — D igital paths interconnected by digital switches form  a digital connection.

2.13 digital line section

Two consecutive line term inal equipm ents, their interconnecting transm ission m edium  and  the in-station 
cabling between them  and their adjacent digital distribution frames (or equivalents), which together provide the 
whole o f the m eans o f transm itting  and receiving between two consecutive digital d istribution  fram es (or 
equivalents) a digital signal o f specified rate.

N ote 1 — Line term inal equipm ents may include the following:

— regenerators,
— code converters,

— scram blers,
— rem ote pow er feeding,

— fault location,
— supervision.

Note 2 — A digital line section is a particu lar case o f a digital section.

2.14 digital line system

A specific m eans o f providing a digital line section.

2.15 digital block

The com bination  o f a digital path  and associated digital m ultiplex equipm ents.

N ote  — The bit rate o f the digital path  should form part o f the title.

2.16 digital line path

Two or m ore digital line sections interconnected in tandem  in such a way that the specified rate o f the 
digital signal transm itted  and  received is the same over the whole length o f the line path between the two term inal 
digital d istribution  fram es (or equivalent).

2.17 digital radio section

Two consecutive radio  term inal equipm ents and  their interconnecting transm ission m edium  which together 
provide the whole o f the m eans o f transm itting  and  receiving between two consecutive digital d istribution  fram es 
(or equivalents) a digital signal o f specified rate.

Note  — A digital radio section is a particu lar case o f a digital section.
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2.18 digital radio system

2.19 digital radio path

Two or m ore digital rad io  sections interconnected in tandem  in such a way that the specified rate o f the 
digital signal transm itted  and  received is the same over the whole length o f the radio path  between the two 
term inal digital d istribu tion  fram es (or equivalent).

A specific m eans o f providing a digital radio  section.

Voice To h igher  o rde r  sy s te m s  Voice
freq u en cy  . frequency

CCIt!'7IOS1

F IG U R E  5 /M .300 

Example of a primary block

3 General definitions for international transmission systems

3.1 national section

The digital sections and  group, supergroup, etc., sections between a station  with control or subcontrol 
functions and a fron tier station  w ithin the same country are term ed com prehensively a national section. A 
national section will usually com prise several digital, group, supergroup, etc., sections. The digital, group, 
supergroup, etc., sections between the two stations with control functions w ithin one country also constitute a 
national section.

3.2 international section

The digital, group, supergroup, etc., sections between two adjacent frontier stations in different countries 
constitute an in ternational section. Some in ternational sections m ay be a single digital, group, supergroup, 
etc., section routed over long subm arine cable systems. If the in ternational group, supergroup, etc., is routed via 
interm ediate countries w ithout the digital path  being dem ultiplexed to its characteristic bit ra te /b as ic  frequency 
band , the frontier stations at the ends o f the in ternational digital, group, supergroup, etc., section are still 
considered to be adjacent.

3.3 main section

The sections in to  which a digital path  or group, supergroup, etc., link is divided by the digital path, group, 
supergroup, etc., contro l and  subcontrol stations are called m ain sections. A m ain section is the portion  o f the 
digital path  or, group, supergroup, etc., link between two adjacent stations having control functions. In m any 
cases, these two stations are in different countries. In the case o f a country which has elected to  have m ore than  
one station  w ith contro l functions, a m ain  section will lie wholly w ithin tha t country. (See Figure 2/M .460.)

4 Definitions concerning international channels

N ote 1 — F igure 7 /M .300  refers to definition 4.2 below. Figures 8/M .300 and  9 /M .300 refer to definition
4.3 below.
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64 kbit/s 
transmission 

system, e.g. on 
sym metric pair

X M bit/s 
transmission systems 

e.g. on e.g. on
coaxial pair radio-relay systems

1st order 
transmission systems 

e.g. on 
sym m etric pair

64 kbit/s 
transmission 

system, e g. on 
sym metric pair

-o- digital distribution fram e,  or equiva lent

fx] multiplexing e q u ip m e n t  [r)  demultiplexing eq u ip m e n t

CCITT-46000

- 0 — -  0 -  digital t ransm iss ion  e q u ip m e n t

Note  / — Digital line and  radio  sections may be at digit rates which are either hierarchical or non-hierarchical. 
Note 2 —  A-B is a 64 kbit/s digital line section, which is a particu lar case o f  a 64 kbit/s digital section.
Note 3 — A-M is a 64 kbit/s digital path which com prises three 64 kbit/s digital sections, A-B, B-L and L-M. 
Note 4 — F-G is an X M bit/s digital radio section which form s part o f an X M bit/s digital path E-G.
Note 5 — C-I is a 1st o rder digital section which contains a 2nd o rder digital path D-H.
Note 6 —  I-K is an exam ple o f a digital line path.

FIGURE 6/M.300 
Examples of digital path, digital section, digital line section, etc.

A channel, as used in the Series M Recom m endations with in ternational transm ission systems and 
in ternational te lephone circuits, is a one-way transm ission capability  for a voice-frequency or equivalent 
voice-frequency signal. The specific types o f channels are:

4.1 analogue channel

An analogue channel is a one-w ay transm ission capability which is provided on audio pairs or analogue 
transm ission systems, and  which appears at voice frequency at both ends. W here an analogue channel is provided 
by an analogue transm ission system, it will not have voice frequency appearances other than  at its ends.

4.2 digital channel

A digital channel provides one-way 64 k b it/s  transm ission capability, on a digital path. A digital channel 
appears at both  ends on a digital d istribution  fram e or equivalent either at 64 k b it/s  or as a 64 k b it/s  tim e slot in 
a digital path  at a specified level o f the digital hierarchy.
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A mixed ana logue/d ig ita l channel is a one-way transm ission capability  provided over an analogue 
transm ission system with transm ultip lexer equipm ent at one end and transm ultip lexer or analogue translating  
equipm ent at the other end. W here the end o f the channel is provided by transm ultiplexer equipm ent, the channel 
appears as a 64 k b it/s  tim e slot on a digital d istribution  fram e at the ou tput o f the transm ultiplexing equipm ent in 
a digital path at a specified level o f the digital hierarchy. W here the end o f the channel is provided by analogue 
translating  equipm ent, it appears at voice frequency.

4.3 mixed analogue/digital channel

Digital distri- nth order  Digital distri
bution fram e  digital path bution f ram e

! I
t----------------------------------------------------------------------------------------f

One 64 kbit/s  One 64 kbit/s
t im e slot (Note) Digital channel  t im e slot (Note)

j*--------------------------------------------------------------------------------------------------„j

| nth o rd e r  digital sec tion  64 kbit/s  digital signal

1 n 'i

i 64 kbit/s  digital sec tion  I

u -  — " i
CCIU-71M0

Note  — Here the digital channel appears as a 64 k b it/s  tim e slot in a digital path 
o r section. It is not directly accessible.
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Diagrammatic representations of a digital channel

Digital d istr i
bution fram e

A nalogue  group  links

Digital distri
bution f ram e

------------- 2 4  ch  

T/MUX

2 4  ch  

T/MUX I— 4
One 64 kbit/s 

t ime slot (Note)

F —
O ne 64 kbit/s  

t im e  slot (Note)

2 4  ch  

T/M UX

A nalogue  group  link

Voice-frequency
a p p ea ran c e

Mixed analogue/dig ita l  channe ls

Note  — Here the digital channel appears as a 64 k b it/s  tim e slot in a digital path or section. 
It is not directly accessible.

F IG U R E  8 /M .300 

Examples of mixed analogue/digital channels
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Digital distribution 
fram e

One 64 kbit/s t ime slot (note)

Mixed analogue/dig ita l  channel

Voice f req u en cy  a p p e a ra n c e

I

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

6 0  ch 

T/MUX

(m
T
E

~C
T
£

Transmultiplexer (60 channel  type)

Group trans la t ing  equ ip m en t

Channel trans la t ing  equ ip m en t

N ote — Here the digital channel appears as a 64 k b it/s  tim e slot in a digital path. It is not directly accessible.

F IG U R E  9 /M .300 

Example of a mixed analogue/digital channel

References

[1] C C IT T  R ecom m endation M ake-up o f  carrier links, Vol. I l l ,  Rec. G.211.

[2] C C IT T  R ecom m endation Vocabulary o f  pulse code modulation (PCM) and digital transmission terms,
Vol. I l l ,  Rec. G.701.
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2.2 Numbering of channels, groups, supergroups, etc. and digital blocks in transmission systems

Recommendation M.320

NUMBERING OF THE CHANNELS IN A GROUP

1 General

The position o f a channel w ithin a group is identified by a num ber starting from  1, the num bers o f the 
different channels being taken in o rder o f frequency in the basic group frequency band.

A channel is said to be erect w ithin a group when the frequencies in the group-frequency band  
corresponding to the audio-frequencies in the channels ascend  in the same relative order as those in the channels 
form ing the group.

Similarly, a channel is said to be inverted w ithin a group when the frequencies in the group-frequency 
band  descend in the same relative order as the ascending order o f the frequencies in the channels.

A group, supergroup, etc., is said to be erect when all o f its channels are erect and is said to be inverted  
when all o f its channels are inverted.

1.1 8 channel group

Basic group B is inverted. The channels will be num bered from  1 to 8 in descending order o f frequency 
w ithin the group-frequency range. (See the recom m ended arrangem ent in Recom m endation G.234 [1]).

The num bering is as shown in Figure 1/M .320.

1.2 12 channel group

Basic group B is inverted. The channels will be num bered from  1 to 12 in descending order o f frequency 
w ithin the group-frequency range.

The num bering is as show n in Figure 2/M .320.

1.3 16 channel group

C hannels o f a 16 channel group are norm ally assem bled in the basic group B frequency range. The 
channels are num bered from  1 to  16 in descending order o f frequency within the basic group B frequency band, 
the odd-num bered channels being erect and the even-num bered channels being inverted. It is therefore not 
possible in this case to speak o f an erect or inverted group.

The num bering is as shown in Figure 3 /M .320.

Basic group B

Channel No.

Frequency
kHz

FIGURE 1/M .320 
Numbering of channels in 8 channel group

CCITT - 36660
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Basic group B

Channel No.

Frequency

12 10

kHz 8

FIGURE 2 /M .320 
Numbering of channels in 12 channel group

CCITT - 36670

Basic group B

Channel No.

Frequency
kHz

16 15 U  . 13 12 11 . 10

FIGURE 3 /M .320 

Numbering of channels in 16 channel group

CCITT - 36680

Reference

[1] C C IT T  R ecom m endation 8-channel terminal equipments, O range Book, Vol. I l l - 1, Rec. G.234, ITU, 
G eneva, 1977.

Recommendation M.330

NUMBERING OF GROUPS WITHIN A SUPERGROUP

The position  occupied by a group w ithin a supergroup is identified by a num ber in the series from  1 to  5,
the num bers being allocated in ascending order o f frequency in the basic supergroup 312 kH z to  552 kH z and  in
descending order o f frequency in the other supergroups. (See Figure 1 /M .330.)

If  all the groups com prising the supergroup are erect:
— the basic supergroup is said to be erect;
— the other supergroups are said to be inverted. -

(Basic supergroup)
Supergroup No.

Group No. 

Channel No.

2 3

— , . .  O  W  W  V  I N  o
Frequency kHz <© o  t r  o  &  oo  o* oO <£> •4 (N ■>> (XO 1/1(0 *-l/i »/i l/i to

FIGURE 1/M.330 
Numbering of 12 circuit groups and channels in supergroups

CCITT - 36690
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Recommendation M.340

NUMBERING OF SUPERGROUPS WITHIN A MASTERGROUP

The position o f a supergroup w ithin a m astergroup is identified by a num ber in the series from 4 to 8 
which refers to one o f the num bers o f the supergroups constituting the basic m astergroup in the supergroup 
arrangem ent o f the standard  4-M H z coaxial system.

The num bering is shown in Figure 1/M .340.

Supergroup No.

Frequency kHz

Basic m astergroup 

F requency kHz

Numbering of supergroups within the basic mastergroup

Recommendation M.350

NUMBERING OF MASTERGROUPS WITHIN A SUPERMASTERGROUP

The position o f a m astergroup w ithin a superm astergroup is identified by a num ber in the series from  
7 to 9 which refers to one o f the num bers o f the m astergroups constituting the basic superm astergroup.

The num bering is shown in Figure 1/M .350.

Basic 
► superm aster

group

Numbering of mastergroup within a supermastergroup

M astergroup No.

F requency kHz

Frequency kHz

CCITT - 36710

FIGURE l/M .350

<M
CCITT - 36700

FIGURE 1/M.340
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Recommendation M.380

NUMBERING IN COAXIAL SYSTEMS

1 Numbering of groups, supergroups, etc., and of channels in coaxial systems

1.1 Numbering o f  a supermastergroup or o f  a 15 supergroup assembly

The superm astergroups and  15 supergroup assemblies o f a coaxial system are identified by num bers giving 
their respective position in the frequency spectrum  transm itted on the line. The num bering is shown in 
Figures 1/M .380, 2 /M .380 and 3/M .380.

1.2 Numbering o f  a mastergroup

The m astergroups o f a coaxial system are identified by num bers giving their respective position in the 
frequency spectrum  transm itted  on the line. The num bering is shown in Figures 1/M .380, 2 /M .380 , 4 /M .380, 
8 /M .380 and 10/M .380.

A lternatively, when a m astergroup is regarded as being part o f a superm astergroup, the position o f the 
m astergroup can be indicated by the num ber o f tha t superm astergroup followed by the num ber o f m astergroup 
w ithin the basic superm astergroup (for exam ple, in Figure 1/M .380, the 5652-6884 kH z m astergroup in a 12 M Hz 
system with superm astergroup frequency allocation is designated by the two num bers 2 and  8).

1.3 Numbering o f  a supergroup

The supergroups o f a coaxial system are identified by num bers giving the ir respective position in the 
frequency spectrum  transm itted on the line. The num bering is shown in Figures 2/M .380, 5 /M .380, 6 /M .380, 
7 /M .380 and 9/M .380.

The position o f a supergroup that is part o f a m astergroup is designated by the num ber o f tha t 
m astergroup followed by the num ber o f the supergroup within the basic m astergroup (exam ples: in 
Figure 1/M .380, the 5652-5892 kH z supergroup in a 12-MHz system with superm astergroup frequency allocation  
is designated by the three num bers 2, 8 and  4; in Figure 8/M .380, the 4332-4572 kHz supergroup in a 6-M H z 
system with m astergroup frequency allocation is designated by the two num bers 4 and  4).

The position o f a supergroup tha t is part o f a 15 supergroup assembly is designated by the num ber o f tha t 
15 supergroup assembly followed by the num ber o f the supergroup w ithin the basic 15 supergroup assem bly (for 
exam ple, in Figure 3 /M .380, the 10 356-10 596 kHz supergroup in a 12-MHz system with frequency allocation  by 
15 supergroup assemblies is designated by the two num bers 3 and 9).

1.4 Numbering o f  a group

The position o f a group is designated by the num ber o f the supergroup in which it is p laced follow ed by 
the num ber o f the group w ithin tha t supergroup (examples: in Figure 1 /M .380 the 5844- 5892 kH z group in a 
12-MHz system with superm astergroup frequency allocation is designated by the four num bers 2, 8, 4 and  1; in 
Figure 8 /M .380, the 4924 - 4972 kH z group in a 6-M Hz system with m astergroup frequency allocation  is 
designated by the three num bers 4, 6 and 3).

1.5 Numbering o f  a channel

The position occupied by a channel is designated by the num ber o f the group to which it belongs follow ed 
by the num ber o f the channel w ithin that group (exam ples: in Figure 1/M .380, the 5884-5888 kH z channel in a 
12-M Hz system with superm astergroup frequency allocation is designated by the five num bers 2, 8, 4, 1 and  2; in 
Figure 8/M .380, the 4936-4940 kH z channel in a 6-M Hz system with m astergroup frequency allocation  is 
designated by the four num bers 4, 6, 3 and  9).

Note — In this system of num bering, the order o f the num bers corresponds to a decreasing bandw idth , 
tha t is to say, num ber o f superm astergroup (if any) followed by the num bers o f the m astergroup, supergroup, 
group and  channel.
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2 Standard frequency allocations on 2.6/9.5 mm coaxial pairs

The C C IT T  has recom m ended various m ethods for allocating superm astergroups, m astergroups, super
groups and  15 supergroup assemblies on 2.6/9.5-m m  coaxial pairs. The m ethod for each standard  system is given 
below. The identification num bers are shown in each figure to  facilitate application  o f the rules set forth  above.

2.1 12-M H z system s using valves or transistors

The frequency allocation for 12-MHz systems is in conform ity with scheme 1A, IB o r 2 shown in 
Figures 1 /M .380, 2 /M .380 and  3/M .380.

The C C IT T  has also recom m ended the frequency-allocation scheme in Figure 4 /M .380 for the sim ul
taneous transm ission o f telephony and  television.

2.2 4-M H z systems

Schem e A o f Figure 5/M .380 shows the frequency-allocation scheme used in this case. The 2604-kHz pilot 
is used only in the 2.6-M Hz system described below in § 2.3.

The 4287-kHz pilot is recom m ended only for 4-M H z systems on 1.2/4.4-m m  coaxial pairs.

2.3 2.6-M H z system s

The frequency-allocation scheme for a 2.6-M Hz system uses the scheme in Figure 5 /M .380 retain ing only 
supergroups 1 to 10 inclusive.

The pilots are: 60 or 308 kH z and 2604 kHz.

3 Standard frequency allocations on 1.2/4.4-mm coaxial pairs

The C C IT T  has recom m ended various m ethods for allocating superm astergroups, m astergroups, super
groups and  15 supergroup assemblies on 1.2/4.4-mm coaxial pairs. The m ethod for each standard  system is given 
below. The identification num bers are shown in each figure to facilitate application  o f the rules set forth  in 
§ 1 above.

3.1 12-M H z systems

The frequency-allocation schemes are the sam e as f o r .2.6/9.5-m m  pairs (see Figures 1 /M .380 , 2 /M .380  and 
3/M .380).

3.2 6-M H z systems

The frequency allocation  for 6-M Hz systems is in conform ity with scheme 1, 2 o r 3 shown in 
Figures 6 /M .380, 7 /.380  and 8/M .380.

3.3 4-M H z system s

The line-frequency allocation  scheme A show n in Figure 5/M .380 is the same as for 2 .6/9.5-m m  pairs. 
H owever, the 4287 kH z pilot m ust be transm itted  continuously if one o f the A dm inistrations concerned so 
requests.

Schem e B o f Figure 5 /M .380 shows the line-frequency allocation scheme used for m astergroups.

3.4 1.3-M H z systems

The line-frequency allocation  scheme is in conform ity with one o f the schemes shown in Figures 9 /M .380 
and  10/M .380.
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a) Numbering of mastergroups transposed to line
b> Numbering of mastergroups transposed within the supermastergroups

CCITT - 36721

FIGURE l/M .380 

Frequency allocation (Scheme 1A) for 12-MHz systems
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FIGURE 2 /M .380 

Frequency allocation (Scheme IB) for 12-MHz systems

Fascicle IV .l -  Rec. M .380 87



Basic 15 super
group assembly

Additional
frequencies

15 supergroup 
assembly No.

Supergroup No.

CCITT - 36742

FIGURE 3/M.380 
Frequency allocation (Scheme 2) for 12-MHz systems

Pilots

Mastergroup No. 

Supergroup No.

A

1 * 5 *  K I
N N N N S

*  5 i  I

n i n n K K
I *  5 (  I *  5 *

N K K N N
00 CM2 So

Television

BJ L -

FIGURE 4/M.380
Line-frequency allocation for 12-MHz systems 

(simultaneous transmission of telephony and television)

kHz

CCITT - 36750
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Pilots

Additional
frequencies

Supergroup No.

O  CM /  CNJTJ- TTCM
O - r -  /  LOCO O r *
COCO /  © © 0000

Basic supergroup transmitted 
directly on the line

co co 00 co CO CD co CO CO
C O ^ CM CM O OOO CO© © T t CM CM O OCO 00
0 ) 0 •s f© 0 ) 0 © 0 ) co COO) CO ^ COCO CM
h-CO O O CM CO ©  © h - h- o o CM CM ©  © ro O

CM CM CM CM CM CM CM CM coco COCO coco coco

A  — A llocation  s c h e m e  fo r supergroups

kHz

FIGURE 5/M .380 
Line-frequency allocation for 4-MHz systems

Pilots «
Additional
frequencies

Supergroup No

s s s

17’ 18A 19' 20'

kHz

FIGURE 6 /M .380 
Line-frequency allocation for 6-MHz systems (Scheme 1)

CCITT - 40020

Pilots

Additional
frequencies

Supergroup No. IK  IK  1K1K IK  lr^ lf< K  K  K  lr^  Ir4̂ 17 . 1 8  . 1 9  . 2 0  . 2 1
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0)0 
CM CO 
CM CM

COTto o <S kHz

CCITT - 40030

FIGURE 7/M .380 
Line-frequency allocation for 6-MHz systems (Scheme 2)

Fascicle IV .l — Rec. M .380 89



Pilots 
Additional 
frequencies 
Mastergroup No. 

Supergroup No.

FIGURE 8 /M .380 
Line-frequency allocation for 6-MHz systems (Scheme 3)

kHz

CCITT - 40040

Additional frequencies 

Pilots

Supergroup No.

CCITT - 36760

FIGURE 9 /M .380 
Line-frequency allocation for 1.3-MHz systems (Scheme 1)

Additional frequencies 

Pilots

Mastergroup 

Supergroup No.

V f CM O — 0 0  CO 
>1 CDo  o S  kHz

CCITT - 36770

FIGURE 10/M .380 
Line-frequency allocation for 1.3-MHz systems (Scheme 2)
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Recommendation M.390

NUMBERING IN SYSTEMS ON SYMMETRIC PAIR CABLE

1 Systems providing 12 telephone carrier circuits on a symmetric pair in cable (12 +  12) systems

In systems o f  the 12 +  12 type, 12 go and 12 return channels constitute one 12 circuit group.

F or the arrangem ent o f the line frequencies transm itted for 12 +  12 cable systems using transistors, the 
A dm inistrations concerned in setting up such an international system can m ake their choice from  scheme 1 or 
scheme 2 o f Figure 1/M .390. Systems using scheme 2 can use only pilot frequencies o f 54 kH z or 60 kHz.

Scheme 1

Scheme 2

CCITT - 36780

FIGURE 1/M.390

Figure 1/M .390  also applies to (12 +  12) systems using valves, provided that in the case o f scheme 2 the 
indicated  line-regulating pilots o f 54 kH z and 60 kH z, or 30 kH z and  84 kH z, can be chosen as p ilo t frequencies.

2 Systems providing five groups or less

2.1 Numbering in systems comprising both erect and inverted groups

2.1.1 Designation o f  groups

The follow ing indications are used to define the position o f the group on the line, as show n in
Figure 2 /M .390:

A: 12-60 kH z group; B: 60-108 kH z group; C: 108-156 kH z group;

D: 156-204 kH z group; E: 204-252 kH z group.
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Group 

Channel No.

Group 

Channel No.

Supergroup 

Group 

Channel No.

Supergroup 

Group

Channel No.

Supergroup

Group 

Channel No.

CCITT - 36790
c) S y s te m s  provid ing  five  g roups

Note  — This figure also shows the channel numbering in the case of 12-channel groups. For the channel numbering of 8 -channel and 16-channel 
groups respectively, see Figures 1/M .320 and 3 /M .320.

FIGURE 2 /M .390
Line-frequency allocation and arrangement of sidebands for carrier systems on symmetric pair cables

2.1.2 Designation o f  channels

The position occupied by a telephone channel o f  a carrier system is designated by m eans o f a letter giving
the position  of the group (transm itted on the line) contain ing the channel and  by means o f the num ber o f the
channel w ithin this group.

The designation o f a channel on such a carrier system is therefore o f the form  A-7, C-9, D-4, etc. 
(i.e. group A, channel 7, etc.).

2.2 Numbering in systems with inverted groups

In  this case, all the groups are in the same sense. For systems with five groups on sym m etric pair cable,
this is the norm al arrangem ent which is as shown in Scheme 2 o f Figure 2 /M .390 c).

a) S y s te m s  provid ing one, tw o  or three groups

1 . . . .  1 2  12  . .  ■ . 1 ^  1 2  . . .  .1

kHz

Scheme 1 (recommended) 

1*

kHz

Scheme 1 bis (which m ay be used by  agreement between Administrations) 

b) S y s te m s  provid ing  four g roups

V

Scheme 2 (recommended)

kHz

kHz
Scheme 2 bis (which m ay be used by agreement between Administrations)
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2.2.1 Numbering o f  the groups

The five groups, all in the sam e sense, are num bered in the direction o f ascending frequency, 5, 4, 3, 2, 1 
and the assembly constitutes a supergroup having a displacem ent by 48 kH z tow ards the lower frequencies of 
supergroup 1 o f 4-M H z coaxial system. For this reason the assembly o f groups in the figure is designated by the 
num ber 1*, in o rder to integrate this supergroup with the general num bering for supergroups.

2.2.2 Numbering o f  channels

The place occupied by a telephone channel in such a carrier system is also designated by three num bers, 
e.g. l* -4 - l l  (i.e. supergroup 1*, 12 channel group 4, channel 11).

2.3 System s with fo u r  groups

By agreem ent between the A dm inistrations concerned, one group o f supergroup 1* m ay be om itted, but 
the above num bering o f the groups and channels in the groups should be retained as if  no group had been 
om itted [see scheme 1 bis o f  Figure 2/M .390 b)].

Systems providing two supergroups

3.1 Alternative frequency arrangements

The two recom m ended frequency arrangem ents are shown in scheme 3 and  scheme 4 o f Figure 3 /M .390. 
In  scheme 4, the line-frequency allocation is the sam e as tha t for coaxial cable systems, and perm its satisfactory 
in terconnection  at basic supergroup frequencies (312-552 kHz) between supergroups in these coaxial systems and  
the two supergroups on sym m etric pa ir cable systems.

Supergroup

Group

Supergroup

2

3
“-N

AWLTi ■ <*>

K> kHz
Scheme 3 (recommended)

1 * 

c

2

3

Group

kHz
Scheme 3 bis (may be used by agreement between Administrations)

Supergroup

Group

Scheme 4 (recommended)
kHz

CCITT - 36800

FIGURE 3 /M .390
Line-frequency allocation for carrier systems providing two supergroups on symmetric pair cables
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In scheme 3, the line-frequency allocation for supergroup 1* is the same as that recom m ended for a 
5 group system on sym m etric pair cables [scheme 2, Figure 2/M .390 c)].

The frequency allocation shown for supergroup 1* in scheme 3 bis m ay be used by agreem ent between 
A dm inistrations where interconnection  with existing systems having five groups or less is required.

3.2 Numbering o f  supergroups, groups and channels

3.2.1 The num bering o f the g /oups and  channels on a 2 supergroup system follows the principles given in 
R ecom m endations M.320 and  M.330.

3.2.2 F or supergroup 2 in each scheme and  for supergroup 1 in scheme 4 the num bering used is that given in 
R ecom m endations M.320 and  M.330 for coaxial systems.

3.2.3 For supergroup 1* and  1*' the num bering used is the same as that shown for scheme 2 and  scheme 2 bis in 
Figure 2 /M .390 c).

Recommendation M .400

NUMBERING IN RADIO-RELAY LINKS OR OPEN-WIRE LINE SYSTEMS

For num bering in a radio-relay link using freqency division m ultiplex, the channels, groups, supergroups,
etc., are considered in the position  they occupy in the baseband to  be transm itted  by that link.

In the interests o f direct in terconnection the C C IR  and  C C ITT  have collaborated in draw ing up  
R ecom m endation G.423 [1] from  which it follows tha t the num bering o f the telephony channels, groups and 
supergroups, etc., o f  the radio-relay link is as described in R ecom m endations M.320 to M.390.

The same rules are applied  to carrier systems on open-w ire lines providing at least one group having
12 telephone channels.

Reference

[1] C C IT T  R ecom m endation Interconnection a t the baseband frequencies o f  frequency-division multiplex radio
relay systems, Vol. I l l ,  Rec. G.423.

Recommendation M .410

NUMBERING OF DIGITAL BLOCKS IN TRANSMISSION SYSTEMS

1 General

This R ecom m endation gives the num bering o f tributaries in digital blocks and the num bering o f blocks 
w ithin higher order blocks and digital line system. The Series G  Recom m endations referred to below  can be found 
in Volume III  (D igital networks, transm ission systems and  m ultiplexing equipm ents).

2 Primary multiplex equipment

2.1 Primary P C M  multiplex equipment operating a t 2048 k b it/s  (Recommendation G.732)

C hannel tim e slots 1 to  15 and 17 to 31 are assigned to 30 telephone channels num bered from  1 to  30 as 
indicated  in Figure 1/M .410.
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C hannel tim e slots 0  1 2 ....  15 16 17 18 ..... 31

N um bering  o f telephone channels -  1 2 ....  15 -  16 17 ..... 30

F IG U R E  1/M .410 

Example of primary multiplex equipment assignments

2.2 Primary PC M  multiplex equipment operating at 1544 kb it/s  (Recommendation G.733)

C hannel tim e slots 1 to 24 are assigned to 24 telephone channels num bered from  1 to 24.

2.3 Synchronous digital multiplex equipment operating at 2048 k b it/s  (Recommendation G.736)

C hannel tim e slots 1 to 31 are assigned to 31 channels at 64 k b it/s  num bered from 1 to 31.

2.4 Synchronous digital multiplex equipment operating at 1544 k b it/s  (Recommendation G.734)

Channel tim e slots 1 to 23 are assigned to 23 channels at 64 k b it/s  num bered from 1 to 23.

2.5 Primary PC M  multiplex equipment operating at 2048 k b it/s  and offering synchronous 64 k b it/s  digital access
options (Recom mendation G.737)

It should be possible to assign channel tim e slots 1 to  15 and 17 to 31 to thirty  telephone channels 
num bered from 1 to 30 as indicated in Figure 1/M .410.

Provision should also be m ade to provide 64 k b it/s  digital access to at least two o f these channel tim e 
slots, allocated in an  order o f priqrity  given in Recom m endation G.737.

If  there are n telephone channels and  (30 — n) 64 k b it/s  digital accesses, the channels are num bered 
from  1 to 30, with the digital access channels having DA (digital access) appended  to the channel num ber.

3 Second order PCM  multiplex equipments

3.1 Second order PC M  multiplex equipment operating at 8448 k b it/s  (Recommendation G.744)

3.1.1 Channel time slots assignment fo r  the case o f  channel associated signalling

C hannel tim e slots 5 to 32, 34 to 65, 71 to 98 and 100 to 131 are assigned to 120 telephone channels 
num bered from  1 to  120 as indicated  in Figure 2/M .410.

C hannel tim e slots 

N um bering  o f channels

0 1 2 3 4 5 6  ..........  32 33 34 ..........  65

- - - - -  1 2 ..........  28 -  29 ..........  60

C hannel tim e slots 

N um bering  o f channels

6 6  67 6 8  69 70 71 72 ..........  98 99 100 ..........  131

61 62 ..........  8 8  89 ..........  120

F IG U R E  2/M .410

Example of second order PCM multiplex 
equipment assignments
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3.1.2 Channel time slot assignment fo r  the case o f  common channel signalling

The telephone channels corresponding to channel tim e slots 2 to 32, 34 to 65, 67 to 98 and  100 to 131 are 
num bered from 1 to 127.

When there is a bilateral agreem ent between the A dm inistrations involved for using channel tim e slot 1 for 
another telephone or service channel, this channel will be num bered 0.

3.2 Second order digital multiplex equipment operating at 8448 kb it/s  (Recommendations G.742 and  G.745)

The four tributaries operating  at 2048 k b it/s  are num bered from  1 to 4 in the order o f interleaving.

3.3 Second order digital multiplex equipment operating at 6312 kb it/s  (Recommendation G.743)

The four tributaries operating  at 1544 k b it/s  are num bered from  1 to 4 in the order o f interleaving.

4 Higher order multiplex equipment

4.1 Digital multiplex equipments operating at the third order bit rate o f  34 368 k b it/s  (Recom m endations G.751
and G. 753)

The four tributaries operating at 8448 k b it/s  are num bered from  1 to 4 in the order o f interleaving.

4.2 Digital multiplex equipments operating at the fourth  order bit rate o f  139 264 kb it/s  (Recom m endations G.751
and G. 754)

4.2.1 M ethod using a 3rd order bit rate in the digital hierarchy

The four tributaries operating  at 34 368 k b it/s  are num bered from  1 to 4 in the order o f interleaving.

4.2.2 M ethod by directly multiplexing 16 digital signals at 8448 kb it/s

The 16 tributaries at 8448 k b it/s  are num bered from  1 to 16: 1 to 4 in the order o f interleaving for the first 
in term ediate tribu tary  at 34 368 k b it/s , 5 to 8 for the second, 9 to 12 for the th ird  and 13 to 16 for the fourth  as 
indicated in Figure 3/M .410.

Four in term ediate tribu taries at 34 368 k b it/s
in the o rder o f  interleaving 1 2  3 4
T ributaries at 8448 k b it/s  in the order o f
interleaving .1 2 3 4 5 6  7 8  9 10 11 12 13 14 15 16

FIGURE 3/M.410

Example of third order multiplex 
equipment assignments

4.3 Digital multiplex equipment based on a second order bit rate o f  6312 k b it/s  (Recommendation G.752)

4.3.1 Third order digital multiplex equipment operating at 32 064 kb it/s

The five tributaries operating  at 6312 k b it/s  are num bered from  1 to 5 in the order o f interleaving.

4.3.2 Third order digital multiplex equipment operating a t 44 736 kb it/s

The seven tributaries operating at 6312 k b it/s  are num bered from  1 to 7 in the order o f interleaving.

5 Digital line system at 564 992 kbit/s on coaxial pairs (R ecom m endation G.954)

The four tributaries operating  at 139 264 k b it/s  are num bered from  1 to 4 in the order o f interleaving.
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2.3 Bringing new international transmission systems into service. Setting up and lining up. 
Reference measurements

Recommendation M.450

B R IN G IN G  A N EW  IN TER N A TIO N A L T R A N SM ISSIO N  SY STEM  IN TO  SERV ICE

1 Preliminary exchange of information

As soon as A dm inistrations have decided to bring a new in ternational transm ission system into service, the 
necessary contacts are m ade between their technical services’) for the exchange o f inform ation. Those services 
jo in tly  select the control and sub-control stations for the new system (see Recom m endations M.80 and  M.90).

The technical service o f each A dm inistration is responsible for the setting-up and lining-up o f the line 
sections on its territory  and  for arranging that the adjustm ents and tests required are m ade by the repeater station 
staff concerned.

To set up  a line section which crosses a frontier, A dm inistrations should arrive at bilateral arrangem ents 
on the basis o f C C IT T  R ecom m endations and, for radio-relay sections, the R ecom m endations o f the C C IR .

2 Setting up sections crossing a frontier

2.1 Radio-relay section

D etails o f the follow ing points will have been settled by a bilateral agreem ent between the technical 
services o f A dm inistrations:

— geographical position o f the radio-relay station nearest to the frontier;

— contour of the terrain  o f the radio  section crossing the frontier, with details o f the height o f the 
an tennae above norm al level;

— directivity characteristic and gain o f the an tennae;

— radio-frequency channel arrangem ent (centre frequency, polarization , interm ediate frequency);

— provision o f supervisory system;

— radio  equipm ent line-regulating pilots (if any);

— continuity  pilots, used for supervising the radio-relay link, in accordance with the C C IR  R ecom m en
dations on the frequency and  frequency deviation o f this signal, each country transm itting  the pilot 
required by the system in the receiving country;

— noise m easurem ent channels outside the transm itted baseband;

— total noise for the radio-relay section;

— frequency deviation o f the telephony channel the level o f which at the centre frequency is unaffected
by pre-em phasis (either o f the telephony channel itself or o f the radio-frequency channel o f the
system);

— pre-em phasis characteristics o f the radio-frequency channel;

— service, supervisory and  rem ote channel circuits;

— level, frequency and coding o f the signals transm itted  over these lines;
— protective switching equipm ent;

— interconnection points T, R, T ', R ' (see Figure 1/M .450) defined in R ecom m endation G.213 [1] (see 
also [2] and especially the return loss at points R and R ' if  required (see C C IR  R ecom m endation 
380-3 [3] for values).

The technical service represents the ap p ropria te  authorities w ithin the in te rnational m aintenance o rganization  o f  an 
A dm inistra tion  which have the responsibility  for m aking in ternational agreem ents on engineering provision  and  m ain te
nance m atters, specifying provision and  m aintenance facilities, determ ining engineering and m ain tenance policy and  
overseeing its im plem entation.
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A, A =  radio-relay system
r, , . ,. - . CCITT-36811B, B =  line link via radio-relay system
C, C' =  line link via cable system
D, D' =  boundary of the high-frequency line equipm ent
Point P' =  provided for possible injection o f regulating pilots
R =  radio-relay system outpu t
R ' =  radio-relay system input
Between T and T' =  telephony translating equipm ent and/or direct through-connection equipm ent
DA =  de-emphasis netw ork
PA =  pre-emphasis netw ork
( 1 ) =  blocking o f continuity pilots and, if necessary, o f regulating pilots
(2 ) =  blocking, if necessary, o f line-regulating pilots, and o f pilots th a t m ust no t go beyond the line link..
(3) =  through-connection filter for line-regulating pilots, if necessary. A through-connection filter for telephone

groups can, if necessary, be inserted
(4) =  blocking o f unspecified pilots or supervisory signals
(5) =  filter for blocking any unwanted frequency before injecting a pilot ensuring with (2) the requisite protec

tion against a pilot (or other frequency) coming from another regulated line-section (system B or C, as the 
case may be)

_______ FIGURE 1/M.450
Interconnection points T, R, T', R'

2.2 Coaxial-pair line section

Details o f the following points will have been settled by bilateral agreem ent between the technical services 
o f the A dm inistrations:

— the choice o f the frequency arrangem ent to be adopted;

— the pilot signals to be used for regulating the line, in accordance with C C ITT  R ecom m endations on
the frequency and level o f such signals, each country transm itting  the pilot signals required by the
equipm ent o f the other country (see the table in R ecom m endation M.540 indicating the pilot 
frequencies for various systems);

— service, supervisory and  rem ote control circuits;

— repeater identification m ethod and frequencies for fault location and m onitoring on transistorized 
systems;

— provisions for rem ote pow er feeding, where a section o f the supply line crosses the frontier;

— the regulation systems used by each country;

— the nom inal level at various frequencies, at the ou tpu t o f the frontier repeater.

C oncerning this last item, at the incom ing point, each A dm inistration should as far as possible accept the 
conditions usual for the system o f the other country.

D uring the lining-up tests, the relative pow er level m easured at the ou tpu t o f the repeater in the unburied  
repeater station nearest to the fron tier should not differ, for any frequency, by m ore than  ±  2 dB from  the 
nom inal value (as defined by a graph draw n up beforehand and based on the characteristics o f the system in 
question).

The frequencies used in lining up the line are determ ined by agreem ent between the A dm inistrations 
concerned. Experience shows that, provided the num ber o f test frequencies required is not too large, it is useful to 
m ake these tests at frequencies lying very close to each other at the edges o f the frequency band , or at points 
where irregularities have to  be corrected, and at frequencies less close to  each other elsewhere in the band.

I f  the necessary test equipm ent is available sweep m easurem ents can substantially facilitate the line-up 
procedure. But in this case also, som e test frequencies have to be agreed upon  to obtain reference values for later 
in-service m aintenance m easurem ents.
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2.3 Symmetric-pair line section

The follow ing points will have been settled by bilateral agreem ent between the A dm inistrations:

— frequency allocation;

— pilots (see the table in R ecom m endation M.540 indicating the pilot frequencies for various systems);

— service, supervisory or rem ote control lines, etc.;

— repeater identification m ethod and  frequencies for fault location and  m onitoring on transistorized
systems;

— provisions for rem ote pow er feeding, where a section o f the supply line crosses the frontier.

W hen a sym m etric-pair line section crossing a frontier section is first set up, tests should be m ade at 
clearly defined frequencies to determ ine the insertion loss/frequency characteristics. For exam ple, frequencies 
spaced at the follow ing intervals could be used, except at the edges o f the band , where m ore closely spaced 
m easuring frequencies are desirable.

4 kHz between 12 kHz and 60 kHz,

8 kHz between 60 kHz and 108 kHz,

12 kHz between 108 kHz and 252 kHz,

24 kHz between 288 kHz and 552 kHz,

The conditions for m aking m easurem ents at line-pilot frequencies should be agreed by the technical service 
concerned.

Level m easurem ents at the frequencies chosen will be m ade at each line am plifier at the unburied  repeater 
station  nearest to  the frontier. The relative pow er level m easured at any of the frequencies chosen should no t 
differ by m ore than  ±  2.0 dB from  the nom inal value.

3 Overall reference measurements for the line

The section across frontiers and  national sections having been set up  and  connected, reference m easure
m ents are m ade between the high-frequency line term inals o f the carrier system, excluding the term inal equipm ent.

3.1 Level measurements

These are m ade at several frequencies, even if the regulated line section or line link has been equalized by 
m eans o f sweep frequency m easurem ents.

3.1.1 Radio-relay line section

W hen a radio-relay section is put into service, m easurem ents and  adjustm ents in accordance with the 
C C IR  R ecom m endations for the radio-relay system concerned are first m ade of:

— the frequency at which the level is unchanged by pre-em phasis and the deviation o f tha t frequency;

— the level and  frequency o f the baseband reference frequency;

— the central position o f  the intermediate frequency  (if necessary);

— check and adjustm ent o f input and  ou tpu t levels baseb an d /b aseb an d  (see C C IR  R ecom m enda
tion 380-3 [3] for values);

— m easure o f overall loss/frequency  characteristics using additional m easurem ent frequencies2).

Reference m easurem ents should be m ade at several frequencies in both  d irections o f transm ission  betw een accessible 
m easuring points corresponding  as nearly as possible to  po in ts R and R ' as defined in R ecom endation G.213 [1]. These 
m easurem ents should be m ade at the frequencies specified in § 3.1.2 for each transm itted  bandw idth .
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3.1.2 Coaxial line section

The frequencies for reference m easurem ents should be selected from  the follow ing values. (These values 
com prise the line pilot frequencies which, o f course, cannot be sent into a system with the pilots already being 
transm itted.)

3.1.2.1 For a 1.3-M Hz system: 60, 308, 556, 808, 1056, 1304, 1364 kHz.

3.1.2.2 For a 2.6-M H z system : 60, 308, 556, 808, 1056, 1304, 1552, 1800, 2048, 2296, 2604 kHz.

3.1.2.3 For a 4-M H z system:

— frequency allocation with supergroups:
60, 308, 556, 808, 1056, 1304, 1552, 1800, 2048, 2296, 2544, 2792, 3040, 3288, 3536, 3784, 4092, 
4287 kH z;

— frequency allocation with m astergroups (Figure 5 /M .380, scheme 2):
308, 560, 808, 1304, 1592, 2912, 4287 kHz.

3.1.2.4 For a 6-M H z system:

— frequency allocation with supergroups:
308, 556, 808, 1056, 1304, 1552, 1800, 2048, 2296, 2544, 2792, 3040, 3288, 3536, 3784, 4287 
(56803) kH z;

— frequency allocation with m astergroups (Figure 8 /M .380, scheme 3):
308, 560, 808, 1304, 1592, 2912, 4287, 56083) kHz.

3.1.2.5 For a 12-M Hz system:

— at frequencies below 4 M Hz:
if frequency allocation w ithout m astergroups is used:
308, 560, 808, 1056, 1304, 1552, 1800, 2048, 2296, 2544, 2792, 3040, 3288 , 3536 and  3784 kHz 
(the frequencies in italics are those at which the m easurem ents m ust always be m ade); 
if  frequency allocation with m astergroups is used:
308, 560, 808, 1304, 1592 and  2912 kH z;

— at frequencies above 4 M Hz:
if frequency allocation with 15 supergroup assemblies is used:
5392, 7128, 8248, 8472, 8864, 9608 and  11 344 kH z; 
if  frequency allocation with m astergroups is used:
5608, 6928, 82484/  8472, 9792 and 11 112 kHz.

3.1.2.6 For an 18-M H z system:

— if frequency allocation is according to Plan 1 o f Recom m endation G ,334 [4]:
560, 808, 1304, 1592, 2912, 5608, 6928, 8248 4>, 8472, 9792, 11 112, 12 678 or 12 760, 14 408, 15 728 
and 17 242 kH z;

— if frequency allocation is according to P lan 2 o f Recom m endation G.334:
560, 808, 1056, 1304, 1552, 1800, 2048, 2296, 2544, 2792, 3040, 3288 , 3536, 3784, 5392, 7128, 8248, 
8472, 8864, 9608, 11 344, 12 678 or 12 760, 14 408, 15 728 and 17 242 kH z  (the frequencies in italics 
are those at which m easurem ents m ust always be made);

— if frequency allocation is according to P lan 3 o f Recom m endation G.334:
552, 1872, 3192, 4758, 6272, 7592, 9158, 10 672, 11 992, 13 558, 15 072 and 16 392 k H z 5/

3) This frequency m ay be 5640 kHz.

4) A frequency o f 8248 can be used as a radio-relay link line regulating pilot. In such a case, the p recautions show n in 
R ecom m endation  G.423 [5] should  be applied.

5) These m easuring frequencies are provisional and subject to further study by Study G roup  XV.
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3.1.2.7 For a 60-M H z system:

— frequencies which do no t cause interference to a regulated line section and, therefore, can be sent at 
any tim e:
8472, 12 678 or 12 7606>, 17 488, 26 922, 31 322, 35 722, 40 1226>, 42 322, 46 722, 51 122, 55 522 kH z;

— frequencies which should not be sent w ithout the agreem ent o f the A dm inistration at the receiving 
end:
4200 7> or 4287 8>, 83167>, 12 4358), 22 302, 22 372s), 40 920s), 59 992 kHz.

3.1.3 Symmetric-pair line section

Frequency o f the line p ilo t or pilots, and frequencies showing the insertion loss/frequency  characteristic o f 
the line, for exam ple, frequencies spaced at:

4 kH z between 12 kHz and 60 kH z,

8 kH z between 60 kHz and 108 kHz,

12 kH z between 108 kHz and 252 kHz,

24 kH z between 288 kH z and 552 kHz.

3.2 Loss/frequency distortion

The loss/frequency  distortion  o f the regulated line section (sym m etric pair, coaxial or radio-relay  link)
shall be such that the relative level at any frequency does not differ by m ore than ±  2 dB from  the nom inal level
for o lder type-system s and ±  1 dB in case o f m odern transistorized systems.

Reference m easurem ents at the frequencies chosen will be m ade at all attended stations a t the ou tpu t o f 
each am plifier and also at the unburied  station nearest the frontier.

Reference tests at unattended  stations other than  frontier stations are left to the discretion o f each
A dm inistration.

The setting o f equalizers should be noted and recorded during the reference m easurem ents as well as the 
tem perature o f the cable, or the resistance o f one o f the conductors, from  which the tem perature could be 
deduced.

3.3 M easurem ent o f  noise power

M easurem ents o f noise pow er shall be m ade by sending a uniform  continuous spectrum  signal in the 
transm itted  frequency band  in accordance with R ecom m endations G.228 [6] and G.371 [7] and C C IR  R ecom m en
dation  399-3 [8]9).

3.4 Complementary measurements

If  the A dm inistrations find it necessary, the following m easurem ents could also be m ade:

— check o f near-end crosstalk with artificial loading o f radio channels;

— check o f the suppression o f line pilots from  other regulated sections;

— check o f pow er supply m odulation , etc. (including checking o f the baseband for the presence o f 
interfering signals from  radio-frequency sources outside the system);

— check o f stability using a level recorder.

It m ay be necessary to use this frequency if  an adjacent auxiliary line p ilot is used for regulation.

These frequencies m ay also be in use as frequency com parison pilots.

In  accordance with R ecom m endation  M.500, A dm inistrations choosing to use these frequencies m ust ensure that 
interference is no t caused to a follow ing regulated line section which may be using these frequencies as line pilots.

In the case o f a radio-relay line section, m easurem ents should also be taken outside the baseband on the noise m easurem ent 
channels indicated  in C C IR  R ecom m endation  398-3 [9]. These noise values will serve as reference values for subsequent 
m ain tenance m easurem ents.
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3.5 Line-up record

The results o f the reference m easurem ents m ade at the line term inals and  at the ou tpu t o f frontier repeaters 
will be entered in a line-up record, specim ens o f which are included as exam ples in A ppendices I (coaxial or 
radio-relay regulated line section line-up record) and  II (sym m etric-pair regulated line section line-up record) 
below.

A P PE N D IX  I 

(to R ecom m endation M.450)

Line-up record for a coaxial-pair regulated line section*

Control s ta tio n :....................................Annemasse Date o f m easurem ents:........................16 November 1972
Designation o f lin k : ..........................Annemasse-Courmayeur Direction o f transmission4 : ................. Courmayeur-Annemasse

Stations Courmayeur Chamonix Cluses Annemasse

Distance (km) 18.6 42.3 34.96

Resistance of
conductor used for

tem perature 982 2 2 2 2 1846
compensation

(ohms)

Frequencies (kHz) Send1 Var. eq . 2 Rec . 3 Send1 Var. eq . 2 Rec . 3 Send1 Var. eq . 2 Rec . 3

[3081 -6 5 - 8 -5 3 .8 -6 5 -5 3 .7 -6 4 .7 - 4 -5 3 .8
560 -6 5 - 6 -5 3 .9 -6 5 .2 -5 3 .7 -6 4 .8 - 2 -5 3 .7
808 -6 5 .2 - 6 -5 3 .8 -6 5 .2 -5 3 .7 -6 5 .1 - 4 -5 3 .8

1056 -6 5 .3 - 6 -5 3 .8 -6 5 .3 -5 3 .7 -6 5 .1 - 4 -5 3 .8
1304 -6 5 .3 - 6 -5 3 .9 -6 5 .4 -5 3 .9 -6 5 - 4 -5 3 .9
1800 -6 5 .4 - 4 -5 3 .8 -6 5 .5 -5 3 .8 -6 5 .4 - 2 -5 3 .9
2296 -6 5 .4 - 4 -5 3 .8 -6 5 .5 -5 3 .8 -6 5 .4 - 2 -5 3 .9
2792 -6 5 .4 - 6 -5 3 .8 -6 5 .4 -5 3 .8 -6 5 .4 - 2 -5 3 .9
3536 -6 5 .4 - 8 -5 3 .8 -6 5 .4 -5 3 .9 -6 5 .4 - 2 -5 3 .9
4032 -6 5 .3 -5 3 .6 -6 5 .2 -5 3 .7
[42871 -6 5 .3 - 4 -5 3 .8 -6 5 .3 -5 3 .7 -6 4 .8 - 2 -5 3 .8
4648 -6 5 .3 -5 3 .8 -6 5 .2 -5 4 -6 5 .1 -5 3 .9
5144 -6 5 .2 -5 4 .9 -6 5 .3 •au -5 4 -6 5 .2 -5 4 .1
5640 -6 5 .1 - 6 -5 3 .8 -6 5 3 -5 3 .8 -6 5 - 4 -5 3 .8
6136 -6 5 -5 3 .9 -6 5 O -5 3 .8 -6 4 .9 -5 4
6632 -6 4 .7 - 8 -5 3 .9 -6 4 .7 Z -5 3 .9 -6 4 .9 - 6 -5 3 .8
7128 -6 4 .5 -5 3 .9 -6 4 .5 -5 4 .1 -6 4 .8 -5 3 .8
7624 -6 4 .3 -5 3 .9 -6 4 .3 -5 4 -6 5 .1 -5 3 .8
8124 -6 4 - 6 -5 3 .8 -6 4 -5 3 .8 -6 3 .9 - 6 -5 3 .7
8864 -6 3 .4 -5 3 .9 -6 3 .5 -5 4 .1 -6 3 .6 -5 3 .7
9360 -6 3 - 8 -5 3 .9 -6 3 -5 3 .8 -6 2 .8 - 4 -5 3 .7
9856 -6 2 .4 -5 3 .9 -6 2 .5 -5 3 .8 -6 2 .3 -5 3 .6

10352 -6 1 .7 -5 3 .8 -6 1 .8 -5 3 .8 -6 1 .6 -5 3 .6
10848 -6 1 -5 3 .8 -6 1 -5 3 .9 -6 0 .9 -5 3 .6
11344 -6 0 .2 - 6 -5 3 .8 -6 0 .2 -5 4 .1 -6 0 .4 - 6 -5 3 .8
12340 -5 8 .6 -5 3 .9 -5 8 .6 -5 4 -5 8 .6 -5 3 .7

1124351 -5 8 .1 - 6 -5 3 .9 -5 8 .5 -5 4 .1 -5 8 .4 +4 -5 3 .8

* Can also be used for a radio-relay regulated line section.
1 600 ohm through-level (dB) at repeater ou tpu t points.
2 Variable equalizer setting.
3 600 ohm through-level (dB) at special measuring points.
4 There will be a corresponding form for the other direction o f transmission.
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APPENDIX II

(to R ecom m endation M.450)

Line-up record for a symmetric-pair line

Control sta tio n : .............................................Antwerpen Date of m easurem ents: 10 October 1959
Designation of lin k : ....................................Antwerpen-Rotterdam  I s s u e : . ................................................................... 22 March 1960

Direction An twerp en-R otterdam Direction Rotterdam  -Antwerpen

Distance (km) 15.8 17.7 72.4 72.4 17.7 15.8

Test frequencies 
kHz

Ant Bras- Zun- R otter R otter Zun- Bras- Ant
werpen schaat dert dam dam dert schaat werpen

dB dB dB dB dB dB dB dB

1 2 + 1.75 + 1.75 + 1.80 + 1.85 + 1.75 + 1.65 + 1.65 + 1.65
16 1.75 1.80 1.90 1.65 1.70 1.65
2 0 1.75 1.80 1.90 1.70 1.70 1.70
24 1.80 1.85 1.95 1.70 1.70 1.70
28 1.85 1 85 1.90 1.70 1.65 1.75
32 1.85 1.90 1.90 1.75 1.65 1.80
36 1.85 1.90 1.85 1.75 1.70 1.80
40 1.80 1.90 1.85 1.75 1.70 1.85
44 1.80 1.85 1.85 1.80 1.75 1.90
48 1.75 1.85 1.80 1.80 1.75 1.90
52 1.75 1.85 1.75 1.75 1.70 1.90
56 1.75 1.80 1.75 1.75 1.75 1.85
60 1.80 1.80 1.75 1.70 1.65 1.85
6 8 1.75 1.75 1.75 1.70 1.65 1.85
76

e_o 1.70 1.75 1.80
c_o 1.70 1.60 1.80

84 1.70 1.80 1.80 03 1.70 1.65 1.75
92 C/5 1.75 1.80 1.85 Ctf) 1.65 1.65 1.75

1 0 0 .s 1.80 1.80 1.85 C 1.65 1.70 1.75
108 'Oc 1.80 1.85 1.85 •3c 1.65 1.70 1.70
1 2 0

VC/3 1.85 1.85 1.90 <L>C/5 1.70 1.75 1.70
132 1.85 1.85 1.95 1.70 1.80 1.70
144 1.85 1.90 1.95 1.75 1.85 1.75
156 1.80 1.90 1.95 1.80 1.85 1.80
168 1.80 1.90 1.90 1.85 1.90 1.80
180 1.85 1.85 1.90 1.85 1.95 1.85
192 1.90 1.85 1.85 1.90 1.90 1.80
204 1.85 U 0 1.80 1.90 1.85 1.80
216 1.80 1.75 1.75 1.95 1.80 1.80
228 1.75 1.75 1.70 2 . 0 0 1.80 1.75
240 1.75 1.70 1.65 2 . 0 0 1.80 1.75
252 1.70 1.70 1.65 1.85 1.80 1.70
256 1.70 1.65 1.60 1.70 1.75 1.70

60 kHz line p i l o t ................... -1 3 .2 -1 3 .1 -1 3 .1 -1 3 .2 -1 3 .2 -1 3 .2 -1 3 .3 -1 3 .1
Additional measuring

frequencies1 ....................... - - - - - -
E q u alize rs ................................ - 0 + 1 0 - + 1 + 1 + 1
Temperature or resistance . . — 391 n 2 2 1  n +4.7°C — +4.5°C 226 n 392 n

1 Indicate frequencies o f these pilots.
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Recommendation M.460

BRINGING INTERNATIONAL GROUP, SUPERGROUP, ETC., 
LINKS INTO SERVICE

1 Preliminary exchange of information

The technical services concerned nom inate the control and sub-control stations for the link  to be brought 
into operation  in accordance with R ecom m endations M.80 and M.90.

The technical services should indicate the routing  to be followed and  the m ethod given in R ecom m enda
tion  M.570 may be applied. In the case o f group or supergroup links, they will m utually agree on the p ilo t or 
pilots to  be used.

In determ ining the routing o f group links, in order to avoid interference between the pilots on two 
supergroup links, the technical services will try to arrange tha t position N o. 3 is no t occupied by the same group 
link on two supergroup links. (W here this is im possible, the supergroup pilot should be blocked at the 
th rough-group connection point.)

In fo rm ation  necessary for the contro l station, which will be entered on a routing fo rm  [see specim ens in 
A ppendix  I (supergroup routing form ) and A ppendix III (A or B) (group routing form) o f this Recom m endation] 
is indicated  below:

— routing o f the link,

— nam es o f control and sub-control stations,
— through-connection  points,

— points where regulators are fitted.

The overall routing form  for the entire link is draw n up by the control station on the basis o f inform ation 
furnished by its technical service and by each sub-control station for the sections for which the latter is 
responsible.

2 Frequencies and levels of group, supergroup, etc., pilots

2.1 D etails o f the recom m ended frequency and level o f pilots are given in Table 1 /M .460.

The specifications o f term inal equipm ents provide that for every group or supergroup two pilots can be 
sim ultaneously transm itted. However, the norm al case is that only one is being transm itted.

N ote — Special considerations apply to  the use o f group and supergroup pilots if circuits are to  be 
provided  using Signalling System R2. G roup  and supergroup pilots placed at 140 Hz from  a virtual carrier 
frequency are incom patib le with signalling at 3825 Hz. Hence, the p ilo t at 84.140 kHz should no t be applied  to 
groups in  which channel 6 is to  be operated  with this out-of-band signalling. Similarly, the p ilo t on  411.86(7 kH z
should no t be applied  to supergroups in which channel 1 o f the group in the group 3 position is to be operated
with signalling at 3825 Hz.
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TABLE 1/M.460

G roup, supergroup and mastergroup pilots for

Frequency (kHz) Power levela)

8 c h .a n d l2 ch. 16 ch. dBmO

Basic group (60-108 k H z ) .................................................................... 84.080
84.140

104.080

84 W - 2 0

-2 5
- 2 0

Basic su p e rg ro u p .................................................................................... 411.860
411.920
547.920

4 4 4 0
-2 5
- 2 0

- 2 0

Basic mastergroup.................................................................................... 1552 - 2 0

Basic su p erm aste rg ro u p ....................................................................... 11096 - 2 0

Basic 15 supergroup assem bly.............................................................. 1552 - 2 0

a) To avoid errors in interpreting measurement results, the results of measurements on pilots will be stated in terms of the departure from 
the nominal pilot level in dBm at that particular point.

b) A pilot of 84 kHz is normally used. A different frequency can be used by agreement between Administrations.
c) A pilot of 444 kHz with a power level of —20 dBmO is used.

2.2 Level tolerances fo r  transmitted pilots

2.2.1 At the po in t where a p ilo t is injected, its level should be so adjusted th a t its m easured value is w ithin 
±  0.1 dB of its nom inal value. The m easuring equipm ent used for m aking this m easurem ent must give an 
accuracy o f at least ±  0.1 dB.

2.2.2 The change in ou tpu t level o f the pilot generator with tim e (which is a factor included in equipm ent 
specifications) m ust not exceed ±  0.3 dB.

2.2.3 The total m axim um  variation  resulting from  §§ 2.2.1 and  2.2.2 above will be ±  0.5 dB. It is advisable to 
have a device to give an alarm  when the variation at the generator ou tpu t exceeds these lim its, the zero o f the 
w arning device being aligned as accurately as possible with the lining-up level o f the transm itted pilot.

2.3 Frequency tolerances fo r  transmitted pilots

The perm issible frequency tolerances for transm itted pilots are as follows:

— 84 kH z and  444 kH z (if used as reference pilots for 16-channel s y s t e m s ) ............................  ±  1 Hz

— 84.080 kH z and 411.920 kH z p i l o t s ......................................................................................................  ±  1 Hz

-  84.140 kH z and 411.860 kH z pilots  ......................................................................................... ±  3 Hz

-  104.080 kH z and  547.920 kH z p i lo t s ......................................................................................................  ±  1 Hz

-  1552-kHz p i l o t ............................................................................................................................................... ±  2 Hz

— 11 096-kHz p i l o t      ± 1 0  Hz
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3 Frequencies and levels of test signals

Reference m easurem ents for a link and its com ponent sections are m ade at some or all o f  the following 
frequencies:

— superm astergroup link:

8516, 9008, 11 096, 11 648, 12 388 kH z;

— 15 supergroup assem bly link:

312, 556, 808, 1056, 1304, 1552, 2048, 2544, 3040, 3536, 4028 kH z;

— m astergroup link:

814, 1056, 1304, 1550, 1800, 2042 kH z;

— supergroup link (4-kHz channels):

313, 317, 333, 381, 412, 429, 477, 525, 545, 549 kH z;

— supergroup link (3-kHz channels or 3 +  4-kH z channels):

312.1, 313, 317, 333, 381, 412, 429, 477, 525, 545, 549, 551.9 kH z;

— group link  (4-kHz channels):

61, 63, 71, 79, 84, 87, 95, 103, 107 k H z 1);

— group link (3-kHz channels):

60.1, 60.6, 61, 63, 71, 79, 84, 87, 95, 103, 107, 107.3, 107.9 kH z').

A dm inistrations may also m ake m easurem ents at o ther frequencies as considered necessary. In the case o f 
g roup and  supergroup links o f sim ple constitution, three m easuring frequencies (m idband and at the two edges) 
may suffice.

The overall loss will be m easured by m eans o f  a test frequency being equal or very close to  the reference 
p ilo t frequency.

The level o f the test signal to be used for the m easurem ents will be —10 dB m 02).

4 Reference measurements for a link

The m easurem ents described in § 7.2 below for lining-up also constitute reference m easurem ents. These 
data  should be recorded at every group, supergroup, etc. sub-control station and in the through-connection  
stations adjacent to  frontiers and, on request, forw arded to the control station which then can draw  up a line-up 
record.

5 Some features of a multiple destination unidirectional transmission link as might be provided by a
communication-satellite system

This section refers to Figure 1/M .460, which is draw n in term s o f a supergroup. An analogous arrange
m ent can occur for groups or, in principle, for h igher-order assemblies. There is no loss o f generality in describing 
the arrangem ent o f a supergroup.

5.1 In the exam ple the supergroup is assembled in  London and portions o f it appear in three other places. 
H ence the designatory letter M standing for MULTIPLE DESTINATION.

5.2 In the return  directions o f transm ission for any or all o f the groups in this supergroup, the transm ission 
path  m ay be quite different and  will no t necessarily bear any relationship to  the direction illustrated. Hence the 
designatory letter U standing for UNIDIRECTIONAL.

5.3 The supergroup m ay be set up  initially with only some o f the destinations, for example, M ontreal m ay be 
connected some tim e, say a year or so, after Bogota and Lusaka.

F urtherm ore, a destination  m ay alter the am ount of bandw idth  it exploits, e.g. Bogota m ay initially derive 
G roups 1 and 2, G roup  5 being derived some tim e later.

I f  the group-m easuring  frequencies are generated by applying 800 Hz to the input o f channel m odulating  equipm ent, 
special p recautions will have to be taken at the receiving end to prevent carrier leak from affecting the readings o f the 
m easuring  equipm ent. In  these circum stances, the m easuring device must be o f the selective kind.

A level o f 0 dBmO m ay be used by agreem ent between the A dm inistrations concerned.
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5.4 The portions o f the supergroup defined by the stations 1-2-3, 4-5-6, and 8-9 are supergroup sections which
are to be treated in the way described in the following paragraphs o f this R ecom m endation.

5.5 The routings connecting stations 3, 4, 7 and 8 to their corresponding earth  stations A, B, C  and D can be
m arkedly dissim ilar. F or exam ple, the routing to control station 4 from  earth  station B need no t resem ble in any 
way the analogous routing from  earth  station D to control station 8. C ontrol station 4 may be at the earth  station, 
tha t is, the distance between B and 4 is zero whereas the distance between D and 8 may be several hundreds o f 
miles perhaps and m ay be routed  over a variety o f coaxial line or radio-relay systems.

5.6 The portion  1-2-3 is referred to  as a com m on path. O perations on the com m on path  can affect all 
destinations whereas operations on the o ther paths (4-5-6 and 8-9) can affect only one destination.

5.7 S tation 3 is likely to have a com m unity o f interest with each o f stations 4, 7 and 8. This is no t necessarily
so likely am ong 4, 7 and 8 themselves.

5.8 The stations 4, 7 and 8 each receive the whole o f the basic supergroup band  from  station 3 though none o f
them exploits the whole o f it.

The above-m entioned distinctive features o f a m ultiple destination unidirectional group, supergroup, etc. 
(such as m ight be provided by a com m unication-satellite system) m ake special procedures for lining-up and 
m aintenance a necessity. This fact is taken into account below.

M uliple destination, unidirectional supergroup (MU supergroup)

O CCITT- 36823
Com m unication-satellite

Q  Supergroup through-connection

FIG U R E  1/M .460

Arrangem ents fo r a m ultiple-destination, unidirectional supergroup (M U  supergroup)
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6 Organization of the control of an international group, supergroup, etc.

6.1 Classes o f  station

6.1.1 As far as in ternational cooperation  is concerned, only two classes o f through-connection  stations need be
designated by any country:

a) stations which exercise control functions, i.e. group, supergroup, etc., control stations and group, 
supergroup, etc., sub-control stations;

b) attended stations nearest the frontier, which in this R ecom m endation are referred to  as frontier  
stations.

6.1.2 In accordance with R ecom m endations M.80 and M.90 the station at each end of the group, supergroup, 
etc., is the control station  for the receiving d irection o f transm ission and the term inal sub-control station  for the 
sending direction. S tations having contro l functions in in term ediate countries are group, supergroup, etc.,
intermediate sub-control stations. O ther stations involved in in ternational m aintenance are frontier stations.

6.1.3 In general, a transit country will have one station with control functions or one with sub-control functions 
and  two fron tier stations. A country in which the group, supergroup, etc., term inates has only one frontier station. 
In some countries, a station with control functions or sub-control functions and  a frontier station will be the 
same.

6.2 Classes o f  group, supergroup, etc. section

For the purposes o f setting-up, lining-up and  subsequent m aintenance, an in ternational group, supergroup, 
etc., link is subdivided into nationaFsections, in ternational sections and m ain sections as defined in  R ecom m enda
tion  M.300.

These term s are illustrated in Figure 2 /M .460.

Country

Main 
sec t io n s

Link
Direction of t ransm iss ion  ccin- 3 6 8 3 i

 ►

*  National section

0  International section

^  The group ,  superg roup ,  etc .,  p a s s e s  th rough  country  W  w ithout  
being red u ced  to  th e  ap p ro p ria te  basic  f req u en cy  band. There
are  th u s  no control or frontier  s ta t ions  for th e  g roup,  su p e rg ro u p ,  etc .,  in t h e s e  countries .  

O  Frontier s ta tions

^  Control s ta t ions

F IG U R E  2/M .460

Exam ple of an international link showing how it may be divided into sections of control for
lining-up and maintenance

o - O --------- - o — •* II
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6.3 Organization o f  control functions

The term inal stations o f each national, in ternational and main section will be appointed  as a control or 
sub-control station for that class o f section- with which they are concerned. However, as a consequence of the 
definitions o f national, in ternational and  m ain sections o f a link some stations will be nom inated  for more than 
one contro l or sub-control function. For exam ple, station S in Figure 2/M .460 is:

— control station for m ain section Q-S,

— sub-control station for m ain section S-T,

— control station for national section R-S.

6.4 Control functions in case o f  multiple destination (MU) transmission links

The m ultiple destination un idirectional section defined by the through-connection stations nearest to  the 
earth  stations is to be a m ain section. The full designation is: multiple destination unidirectional main group, 
supergroup, etc., section.

In the exam ple (Figure 1/M .460), stations 3, 4, 7 and 8 serve to define this m ain section.

The through-connection  stations defining the extent o f the MU m ain section will be assigned the control 
functions norm ally called for in the case o f group, supergroup, etc. sections.

It follows that if the group, supergroup, etc., appears in the earth station at the basic group, supergroup, 
etc., frequencies, the earth  station m ust function as a m ain section control or sub-control station for the m ultiple 
destination  unidirectional section.

A very clear distinction m ust be m ade between:

— satellite control stations that m ight be concerned with baseband-to-baseband response (for exam ple),

— group, supergroup, etc., control stations concerned with the perform ance o f the group, supergroup, 
etc. (These are places where the bands 60-108, 312-552 kHz, etc., are norm ally accessible.) Such 
control stations are no t called satellite stations because group, supergroup, etc., control functions are 
independent o f the m eans o f transm ission.

In addition:

— the sub-control station for the M U m ain group, supergroup, etc., section is designated the send
reference station  for the M U m ain group, supergroup, etc., section (in the exam ple, station 3 is so
designated).

A gain the d istinction m ust be m aintained between any coordination  stations nom inated  for the satellite 
system (concerned with baseband, etc., m atters) and M U  m ain group, supergroup, etc., section reference stations. 
If  stations 3, 4, 7 and 8 are physically in earth stations A, B, C and D respectively, then those earth  stations will 
also have to function as the M U m ain section reference stations in addition  to other responsibilities associated 
with coord ination  functions o f the satellite system.

In addition  to the responsibilities conferred on the send reference station by R ecom m endations M.80, M.90 
and this R ecom m endation, the follow ing responsibilities also apply:

a) coordinating  the lining-up o f the M U m ain section;

b) cooperating with M U m ain section control stations during the lining-up o f the section;

c) keeping a record o f the m easurem ents m ade at M U section control stations during the lining-up o f the
section;

d) coordinating  m aintenance action for the M U  m ain section when called upon to do so by one o f the 
M U m ain section control stations.

7 Setting up and lining up an international group, supergroup, etc., link

7.1 Setting up the link

7.1.1 Once the route has been agreed, the superm astergroup, m astergroup, supergroup or group  link contro l
station will direct the operations needed to set up  the link.

All the repeater stations concerned — i.e. the stations at the ends o f each superm astergroup, m astergroup,
supergroup, or group section that will m ake up the link — should m ake setting-up tests and check the equipm ent 
to  be used, such as the through superm astergroup, m astergroup, supergroup, and  group Filters, etc. The check 
should include a general visual inspection and vibration  tests, particularly  if the equipm ent has rem ained unused 
for some tim e since acceptance tests were carried out after installation.
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7.1.2 Each country  sets up  the national part w ithin its territory, each in ternational superm astergroup, m aster
group, supergroup or group section is set up  by the stations at the ends o f this section in the tw o countries 
concerned (which are the superm astergoup, m astergroup, supergroup or group through-connection stations closest 
to the frontier) and  these national and  in ternational superm astergroup, m astergroup, supergroup or group sections 
are interconnected  by th rough-superm astergroup, through-m astergroup, through-supergroup or through-group 
filters, as may be appropriate . The sub-control stations inform  the control station when each interconnection  is 
com pleted.

7.2 Lining up the link

7.2.1 The lining-up procedure for an  in ternational group, supergroup, etc., link is based on the progressive
line-up o f its com ponent sections as follows. The lim its to apply are given in Table 2/M .460.

i) N ational and  in ternational sections, which are then interconnected to form  m ain sections.

ii) M ain sections. W hen there are three or m ore m ain sections, the line-up is m ade in tw o or m ore stages.
The first two m ain sections are connected together and  lined up  to  m ain section standards, the th ird
m ain section is added and  this part o f the link lined up, and  so on.

iii) Overall link

a) C om prising two m ain sections. The two m ain sections are connected together and  the link lined 
up  to the standards given in Table 2/M .460.

b) C om prising three and  m ore m ain  sections. Lining-up is in two or m ore stages. The first 
two m ain sections are connected together and  lined up to  m ain section standards. The th ird  m ain 
section is added and  the com plete link lined up. W ith m ore than  three m ain sections the overall 
link is lined up accordingly in m ore than  two stages.

The frequencies and  levels o f the pilots and  testing signals are given in §§ 2.1 and 3 above.

Note — W here circuits using Signalling System R2 are to be provided, additional m easurem ents on group 
and  supergroup links may be necessary. The group-translating  and through-connection  equipm ents are specified 
with a passband  extending from  60.600 kH z to 107.700 kHz. If  it is wished to  use channel 12 w ith signalling at 
3825 Hz, it is necessary to ensure when the group is set up, that the corresponding frequency (60.175 kHz) is 
transm itted  satisfactorily from  end to end o f the group link.

Provisionally, in view o f the operating m argin o f the receiving p art o f the signalling equipm ent, it is 
desirable to  check tha t the attenuation  at this frequency does not exceed the attenuation  at the group-pilo t 
frequency by m ore than  3 dB.

A sim ilar p recaution  should be taken on setting up group links when signalling is to be used at 3825 Hz 
on channel 12 o f the group transm itted  in position 5 o f the supergroup.

7.2.2 In addition  to the m easurem ents specified in § 7.2.1 above, the levels o f unw anted signals and  random  
noise at the receive end o f group and  supergroup links may also be checked. Such additional m easurem ents are 
op tional, and  need only be carried  out at the discretion o f A dm inistrations. The follow ing (provisional) lim its 
should  apply for group and  supergroup links:

7.2.2.1 Unwanted signals

The levels o f unw anted  signals should no t exceed the follow ing values:

a) —40 dBmO (provisional), where such signals originate from  carrier o r pilot generating equipm ent;

b) —60 dBmO (provisional), where such signals originate from  other sources.

The m easured levels o f any unw anted signals, and  their location in the group or supergroup frequency 
band , should be recorded for subsequent m aintenance purposes.

1.2.2.2 Random  noise

R andom  noise should be m easured using an instrum ent with an effective noise bandw idth  o f 3.1 kH z 
tak ing  in to  account the correction factor for weighting which is 2.5 dB or using an instrum ent w ith an effective 
bandw id th  o f 1.73 kHz. (See R ecom m endation G.223 [1].)

The lim its in Table 3 /M .460  apply.
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TABLE 2 /M .460 
Line-up limits

Loss at reference 
or pilot frequency 

as appropriate

Loss/frequency 
response relative 

to loss at reference 
or pilot frequency

Remarks

Groups
(dB)

Supergroups
etc.
(dB)

Groups
(dB)

Supergroups
(db)

1. National and
international
sections

a) Sections which
are not main
sections .. ±0 .5 ± 0.5 ± 1 ± 1.5

b) Main sections ± 0 . 1 ± 0 . 1 ± 1 ± 1.5

2. Main sections ± 0 . 1 ± 0 . 1 ± 1 ± 1.5 A main section equalizer, 
whether terminal or 
interm ediate, is not 
considered to  be part o f a 
national or international 
section.

3. Link ± 0 . 1 ± 0 . 1 ± 1.5 ± 2 . 0 A link equalizer is not 
considered to  be part 
o f a main section.

TABLE 3/M .460 

Limits for random noise on group and supergroup links

Distance 321 641 1601 2501 5 001 1 0  0 0 1

in < 320 to to to to to to
kilometres 640 1600 2500 5000 1 0  0 0 0 2 0  0 0 0

Noise
(dBmOp) —56 —54 —52 —50 —47 —44 —41

Note  — For satellite routed group and supergroup links, the satellite section (between earth stations) will contribute approximately 10 000 pW p 
( —50 dBmOp) to the overall random noise. Therefore, for the purpose of determining the noise limits for satellite routed group and supergroup 
links, the section provided by the satellite may be considered to be equivalent to a length o f 2500 km. The effective noise length of such a link 
will be 2500 km plus the length of the terminal routings.

It should be noted that the m easured level o f random  noise will be influenced by unw anted  signals in the 
group or supergroup frequency band . This m ust be taken into account when considering the results o f random  
noise m easurem ents.

7.2.3 Frequency error

The frequency error over the group link should no t exceed 5 Hz. W hen this m easurem ent is necessary, it 
should be m ade according to bilateral agreem ent between A dm inistrations.
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7.3 Lining up an M U  main section fo r  the first time

The MU m ain section will first be lined up between the send reference station and the initial MU m ain 
section control station using the procedure and limits given above. The whole o f the band  should be brought to 
w ithin the app rop ria te  limits even if the destination concerned is not exploiting the whole band. This is to ensure 
that the various pilots and other m easuring signals that can be inserted (for exam ple, intersupergroup m easuring 
signals) are received at the correct levels, and can be m easured at the receive station to provide valid reference 
m easurem ent results for use in m aintenance. There are other obvious advantages if this could be done. U nforeseen 
increases in exploitation or rearrangem ent o f the allocated bandw idth  (perm anent or emergency) w ould be eased if 
the whole band  were equalized. Such m atters the A dm inistration  concerned m ust decide.

The sections to the other M U m ain section control stations (associated with the paths to the other 
destinations) should now be lined up in accordance with the procedures given above.

7.4 Lining up (or other maintenance operations) on the common path o f  an M U  group, supergroup, etc., when 
portions o f  its bandwidth are already in service

O perations on the exclusive path to a particu lar destination, m ade by an interm ediate station, need the 
consent o f only one control station. However, operations on the com m on path  would, in principle, require the 
consent o f several rem ote control stations.

In consequence, the follow ing recom m endations are m ade:

7.4.1 C ontrol and sub-control stations on the com m on path should be equipped with decoupled testing points 
(see [2]). It is recom m ended tha t these decoupled testing points be test hybrids because, as explained in  [2], there is 
no need to break the transm ission path  and m ake term inated-level m easurem ents if test hybrids are used and, 
furtherm ore, test signals may be inserted via a test hybrid.

7.4.2 The only signals tha t may be inserted and m easured are:

— pilot signals;

— additional m easuring signals (e.g. intersupergroup m easuring signals);

— test signals at frequencies lying within the portion  o f the band  concerned (for exam ple, referring to 
F igure 1/M .460  if G roup  4 to M ontreal is to be lined up (all others being in service) then stations 1 
or 3 may be required to inject signals only at frequencies lying in the band 456-504 kHz).

7.4.3 On the M U m ain section the record of the response o f the portion  o f bandw idth  concerned held by the 
send reference station can be used to see if any significant difference exists between what was originally achieved 
on the portion  between the send and receive stations.

7.5 Records

For each class o f section, term inal receiving stations will m ake term inated-level m easurem ents and sending 
and  interm ediate stations will m ake through-level m easurem ents.

The m easurem ents m ade a t each station should be recorded for reference purposes and be m ade available 
to  the appropria te  contro l stations as required.

7.6 Connecting the group, supergroup, etc., reference pilot

C ontrol stations, sub-control stations and frontier stations may be equipped with reference pilot m onitors 
fitted with lim it alarm s. In addition , there m ay be autom atic devices at these stations in accordance with 
R ecom m endation M.160. Pilot m onitors should be provided at the input to the autom atic regulator.

The settings o f  such p ilo t m onitors and autom atic regulators at different stations are in terdependent and 
the devices m ust be set up  successively.

7.6.1 The sending term inal station  should connect the reference pilot at a level that is w ithin ±  0.1 dB o f the 
nom inal value. (This sometim es requires an appropriate  translating  equipm ent to be connected at this stage.)
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7.6.2 The frontier stations and the control station o f  the first main section should be successively asked to check 
the level o f  the reference pilot and, where appropriate , to adjust any pilot m onitors, autom atic regulators or other 
devices associated with the link.

a) The level at the fron tier stations and at the main section control station should be checked to verify 
that there is nothing obviously wrong. (In general, small variations in level are to be expected and no
lim its can be given. A utom atic regulation devices are installed to com pensate for these small changes,
which m ust therefore be accepted.)

b) The p ilot m onitors should be adjusted so that they subsequently indicate departures from  the line-up 
value, tha t is to say, they should be adjusted to indicate 0 dB under line-up conditions. S tations no t 
equipped with p ilot m onitors should m easure and record the level o f the group reference pilot.

c) At stations where autom atic regulation devices are fitted they should be arranged  to operate
sym m etrically about the line-up level. At m ain section control stations they should be adjusted, where 
appropriate , so that the ou tput level o f the reference pilot is w ithin ±  0.1 dB o f the nom inal value of 
the reference pilot level.

7.6.3 W hen the first m ain section has been dealt with, the first m ain section control station should inform  the 
control station o f the second m ain section, which should then follow the procedure o f § 7.6.2, a)-c) above, the 
sending term inal station leaving the reference pilot connected.

7.6.4 W hen the second m ain section has been dealt with, the second m ain section control station should inform
the contro l station o f the th ird  m ain section, which again follows the procedure o f § 7.6.2 a)-c) above, and so on
until the whole o f the link has been lined up.

In the case o f M U links the appropriate  reference pilot should be connected by the M U term inal
sub-control station after the sections in the com m on path have been successively adjusted in accordance with
7.2 and 7.3 above. Then, the M U m ain section control stations should make any necessary adjustm ents to p ilot 
receivers o r autom atic regulators. The reference p ilo t signals now appearing on the rem aining section on each o f 
the paths to the various destinations are adjusted as stated above.

8 Reliability tests on the link

W hen the initial overall lining-up m easurem ents have been m ade on a link, and the au tom atic regulators 
(if any) have been installed, it is desirable to check the working o f the link before putting it in to  service by testing 
it over a period of a few hours, if practicable. If  the observed results are not satisfactory, taking in to  account the 
routing o f the link and  the services involved, the check should be continued to allow the trouble to  be investigated 
and cleared. The checking is done using the p ilot (or, if  there is none, using a test frequency at about the same 
frequency), whose level is continuously recorded during the test, at the far end o f the link. The recording devices 
should be able to record short in terrup tions in addition  to recording the level.

9 Setting up lower order sections after line-up of the higher order links

The different orders o f sections have to be set up  in sequence.

9.1 Thus, when a superm astergroup link, m astergroup link or supergroup link has been lined up , each end o f
it is connected to the appropriate  translating  equipm ent (superm astergroup link to m astergroup translating  
equipm ent, m astergroup link to supergroup translating  equipm ent, and supergroup link to  group  translating  
equipm ent) and the corresponding low er-order sections are then set up.

9.2 The translating  equipm ent, before it is connected to the ends o f the link, must be checked and adjusted to
ensure tha t it meets C C IT T  R ecom m endations and other relevant specifications.

9.3 W hen the low er-order sections have been set up  in the above m anner, they are in terconnected as necessary
to form  links, as described in § 7.1 above, and the appropriate  link line-up procedure as detailed in §§ 7.2 
to  7.4 above, is then applied.

10 Setting up and lining up links for wide-spectrum transmission (data, facsimile, etc.)

W hen the whole bandw idth  o f a group, supergroup, etc., link is used for w ide-spectrum  transm ission (data, 
facsim ile, etc.) the transm ission characteristics are those o f the relevant R ecom m endations o f V olum e III  and  IV 
o f the C C IT T  Book. In particular, R ecom m endations H.14 [3], M.900 [4] and M.910 [5] concern such group links.
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APPENDIX 1 

(to Recom m endation M.460)

Routing form 1 for a supergroup

1. Date of issu e .............................................................................................................................
2. Technical service o f..................................................................................................................
3. Supergroup designation.........................................................................................................
4. Length .......................................................................................................................................
5.a) Control stations for superg ro u p ...........................................................................................
5.b) i) Sub-control stations in the direction London to Bruxelles.................................................
5.b) ii) Sub-control stations in the direction Bruxelles to London...............................................
6 . Stations where automatic regulators are fitte d ...................................................................
7. Supergroup pilot frequency(ies)..............................................................................................

1 December 1978 
United Kingdom
Bruxelles (1) - London (Stag Lane) 6011 
446 km
London (Stag Lane), Bruxelles (1)
London (Stag Lane), Broadstairs, Oostende 
Bruxelles (1), Oostende, Broadstairs 
London (Stag Lane)
411.92 kHz

Stations and 
designation 

of cable2

Length
of

section
(km)

Section in cable

Symmetrical 
pair sections

Pair
number

Posi
tion of 
super
group

Coaxial 
pair sections

Num
ber of 
coaxial 
system

Posi
tion of 
super
group

Section on 
radio link

Desig
nation

of
radio
link

Posi
tion of 
super
group

Nominal levels 
at supergroup 

measuring points 
dBr

Remarks3

G H K

London 
(Stag Lane)

Broadstairs

Oostende

Bruxelles (1)

193

119

1002

—35

- 3 5

—35

—30

—30

—30

134 30002

- 3 0 —35

Coaxial pair 

Submarine cable

Coaxial pair

1 A diagram can be associated in complicated cases.
2 Underline through-supergroup points.
3 Mention any special types of carrier system, e.g. submarine cable system. In such cases state the frequency band for the two directions of 

transmission. Show type of through-supergroup equipment and supplementary information if necessary.
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APPENDIX II

(to R ecom m endation M.460)

Line-up record for a supergroup link

Date of is su e ....................................................................................................................................................
Technical service o f.........................................................................................................................................
Supergroup designation................................................................................................................................
L ength............................................................................................................. .................................................
Control s ta tio n ...............................................................................................................................................
Sub-control s ta tions.......................................................................................................................................
Date of m easurem ents..................................................................................................................................
D irection..........................................................................................................................................................

1 December 1978 
United Kingdom
Bruxelles (1) - London (Stag Lane) 6011 
446 km 
Bruxelles (1)
Broadstairs, Oostende, London (Stag Lane)
November 1978
London-Bruxelles

Distance
(km)

Stations

Relative levels1, dB

<
o
cu

m
o
cu

Meas
uring
point

Meas
uring

equip
ment2

Nominal 
relative 
level at 
meas
uring 
point 
dBr

Impe
dance 

at meas
uring 
point 

(ohms)

Re
marks3

Test frequencies kHz

313 317 333 381 429 477 525 545 549

193

119

134

London 
(Stag Lane) 0 0 0 0 0 0 0 0 0 0

HF Test 
and fatch 

frame
NS —35 75

Broadstairs - 0 .1 - 0 .1 - 0 .1 0 0 0 0 - 0 .1 - 0 .1 0

HF Test 
and fatch 

frame
NS —35 75

Oostende -0 .3 - 0 .1 - 0 .1 0 0 0 0 - 0 . 2 - 0 . 2 0 SDF S —35 75

Bruxelles (1) - 0 .4 - 0 . 2 - 0 .1 0 0 0 0 - 0 . 2 - 0 .4 0 SDF s —30 75

Frequency (kHz) of supergroup reference pilot: 411.920 kHz.
Absolute power level dBm (referred to 1 mW) of supergroup reference pilot at a zero relative level point: —20 dBmO.

1 Show in these columns the differences relative to the nominal values.
2 State if the equipment is selective (S) or not (NS).
3 Indicate the presence of supergroup automatic gain control (AGC). 
SDF: Supergroup distribution frame.
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APPENDIX III (A)

(to Recom m endation M.460)

E X A M P L E  FO R  A  S IM P L E  G R O U P  

Routing form 1 for a group

1. Date of issue . ....... : .......................................... ......................................................................  I June .1979
2. Technical service o f .- . ...................................: ------ .:........ .............. .............. .................................. United Kingdom
3. Group designation ...................................................... : ........................................................... London (Faraday) - Amsterdam (1) 1203
4. Length . . . . : ........................................................................................................................................  516.5 km
-5.a) Control stations for group'............................................................................... : .............................. London (Faraday), Amsterdam (1)
5.b) i) Sub-control stations in the direction London to Am sterdam ......................................................  London (Faraday), Aldeburgh, Goes
5.b) ii) Sub-control stations in the direction Amsterdam to London.......................................................  Amsterdam (1), Goes, Aldeburgh
6 . Stations where automatic regulators are f itted ................................................. .............................  London (Faraday), Amsterdam (1)
7. Group pilot freqaency(ies)................................................................................................................. 84.080 kHz

Group sections3
Supergroup

sections'4
Nominal levels 

at through-group

Length
of

section
(km)

Position
points dBr

Stations 
and designation 

of cable2 Pair
numbers

Position
( A B C

DE )
of

group.

Super
group

number

of the 
supergroup 

followed 
by the 

position of 
the group 

in the 
supergroup

Remarks5

A B C D E F G H J

London (Faraday)

152 6001 14/3

—37 — 8

Coaxial pair

Aldeburgh

Domburg

153

39 6001 3/5

—37 — 8

Submarine
cable

Goes

164.5 . 6004 4/3

- 3 0 —30

Microwave

Amsterdam (2)

8 6024 2 / 2

—37 —30

Coaxial pair

Amsterdam (1) - 3 0 - 3 7

A diagram can be associated in complicated cases.
Underline the through-group points.
Sections in cable, open-wire or radio link not providing a supergroup.
Sections in cable or radio links with at least one supergroup.
Mention the type of carrier system: 12, 24..., 12+ 12... channels and if not underground cable, state: open-wire, radio link, submarine cable. In 
such cases give the frequency bands for the two directions of transmission. Show the type of through-group equipment.
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APPENDIX III (B)

(to R ecom m endation M.460)

E X A M P L E  O F  A  C O M P L IC A T E D  G R O U P

Routing form* for a group

1.
2.
3.
4.
5.a) 
5.b)i)

5.b)ii)

6 .
7.

Date of is su e ............................................................................................................................  July 1979
Technical service o f .................................................................................................................  United Kingdom
Group designation...................................................................................................................  London (Stag Lane) - Sydney (Broadway) 1214
L en g th ....................................................................................................................................... 12606 km + satellite section
Control stations for group..................................................................................................... London (Stag Lane), Sydney (Broadway)
Sub-control stations in the direction London to S y d n ey .................................................  London (Stag Lane), Beaver Harbour, Montreal,

Vancouver, Lake Cowichan, Moree
Sub-control stations in the direction Sydney to London .................................................  Sydney (Broadway), Moree, Lake Cowichan,

Vancouver, Montreal, Beaver Harbour
Stations where automatic regulators are f i tte d ..................................................................  London (Stag Lane), Sydney (Broadway)
Group pilot frequency(ies)..................................................................................................... 104.08 kHz

Stations
and

constitutions1’ 4

Length
of

section
(km)

Group sections2
Supergroup

sections3
Nominal levels 

at through-group 
points dBr

Remarks4

Pair
numbers

Position
of

group

Super
group

number

Position 
of the 

supergroup 
followed 

by the 
position of 
the group 

in the 
supergroup

’’

A B C D E F G H J

London (Stag Lane) —37 . — 8

317 8 / 2 Coaxial pair

Widemouth Bay - 3 7 — 8
Submarine cable

5180 6008 2 0 / 2 (CANTAT 2)
Beaver Harbour - 3 7 - 3 7

1931 6006 12/5 Microwave

Montreal —37 —37

4431 6004 3/5 Microwave

Vancouver —37 —37

97 6004 4/5 Microwave

Lake Cowichan —37 —37
Satellite

(satellite) 6001 4/4 (Pacific Ocean)
Moree —30.5 —36.5

650 6010 10/4 Coaxial pair

Sydney (Broadway) —30.5 —36.5

* A diagram can be associated in complicated cases.
1 Underline the through-group points.
2 Sections in cable, open-wire or radio link not providing a supergroup.
3 Sections in cable or radio links with at least one supergroup.
4 Mention the type of carrier system: 12, 24..., 12+12... channels and if not underground cable, state: open-wire, radio link, submarine cable. In 

such cases give the frequency bands for the two directions of transmission. Show the type of through-group equipment.
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APPENDIX IV (A)

(to R ecom m endation M.460)

E X A M P L E  F O R  A  S IM P L E  G R O U P  LIN K  

Line-up record for a group link

Date o f issue...............................................................................................................................................................  1 June 1979
Technical service o f ..................................................................................................................................................  United Kingdom
Group designation....................................................................................................................................................  Amsterdam (1) - London (Faraday) 1203
Length.......................................................................................................................................................................... 516.5 km
Control sta tio n ..........................................................................................................................................................  Amsterdam (1)
Sub-control stations............................................................................. ; ..................................................................  Goes, Aldeburgh, London (Faraday)
Date of measurement................................................................................................................................................ 14 January 1979
Direction.....................................................................................................................................................................  London - Amsterdam

Distance
(km) Stations

Relative levds1 dB

Test frequencies in kHz (4 kHz spacing)

61 63 71 79 84 87 95 103 107

152

192

172.5

London
(Faraday) 0 0 0 0 0 0 0 0 0

Aldeburgh + 0.3 + 0.7 + 0.7 + 0.3 + 0.3 + 0.5 + 0.4 + 0.7 + 0.9

Goes —0 . 8 —0 . 2 0 0 0 0 0 —0 .1 + 0 . 2

Amsterdam (1) — 1.5 —0.3 —0 . 2 —0 . 2 0 —0.15 —0.05 —0.45 0

Distance
(km) Stations Pilot A 1 

dB
Measuring

point
Measuring
equipment2

Nominal 
relative level 
at measuring 

point 
dBr

Impedance 
at measuring 

point 
(ohms)

Remarks3

152

192

172.5

London
(Faraday) 0 GDF NS —37 75

Aldeburgh + 0 .1 GDF NS —37 75

Goes 0 GDF S - 3 0 150

Amsterdam (1) 0 GDF s —30 150 AGC

Frequency of group reference pilot in kHz: 84.080 kHz.
Absolute power level dBm (referred to 1 mW) of group reference pilot at a point of zero relative level: —20 dBmO.

1 Show in these columns the differences relative to the nominal values.
2 State if the equipment is selective (S) or not (NS).
3 Indicate the presence of group automatic gain control (AGC).
GDF: Group distribution frame.
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APPENDIX IV (B)

(to Recom m endation M.460)

E X A M P L E  F O R  A  C O M P L IC A T E D  G R O U P  LIN K  

Line-up record for a group link

Date of is su e .............................................................................................................................................. July 1979
Technical service o f ................................................................................................................................... United Kindom
Group designation.....................................................................................................................................  London (Stag Lane) - Sydney (Broadway) 1214
Group leng th .............................................................................................................................................. 12606 km + satellite section
Control s ta tio n .........................................................................................................................................  Sydney (Broadway)
Subcontrol sta tions................................................................................................................................... London (Stag Lane), Beaver Harbour, Montreal,

Vancouver, Lake Cowichan, Moree
Date of m easurem ent............................................................................................................................... 18 July 1978
D irection ....................................................................................................................................................  London - Sydney

Distance
(km) Stations

Relative levels,1 dB

Test frequencies in kHz

61 63 71 79 84 87 95 103 107

7428

4431

747 + 
satellite

London 
(Stag Lane) 0 0 0 0 0 0 0 0 0

Montreal —0.4 —0.7 —0.3 —0.15 —0 .1 0 0 0 + 0 . 2

Vancouver —0.7 —0.5 —0.3 —0 .1 —0 .1 —0 .1 —0 .1 0 0

Sydney
(Broadway) — 1 .0 — 1 .0 —0 . 8 —0.7 —0 . 2 —0.5 —0.25 —0 .1 —0.05

Distance
(km) Stations 104.08 kHz 

pilot1

Measuring
point

Measuring
equipment2

Nominal 
relative level 
at measuring 

point 
dBr

Impedance 
at measuring 

point 
(ohms)

Remarks3

7428

4431

747 + 
satellite

London 
(Stag Lane) 0

HF Test and 
Patch frame NS —37 75

Montreal 0 GDF S —37 75

Vancouver 0 GDF s —37 75

Sydney
(Broadway) 0

Group
control

rack
s —30.5 150 AGC

Absolute power level dBm (referred to 1 mW) of group reference pilot at a point of zero relative level: —20 dBmO.

1 Show in these columns the difference relative to the nominal values.
2 State if the equipment is selective (S) or not (NS).
3 Indicate the presence of group automatic gain control (AGC).
GDF: Group distribution frame.
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Recommendation M.465

B R IN G IN G  IN TER N A TIO N A L D IG ITA L B LO CK S, PA TH S 
AND SE C T IO N S IN T O  SE R V IC E ')

1 Preliminary exchange of information

The technical services concerned nom inate the control and sub-control stations for the digital block, path 
or section to be brought into operation  in accordance with Recom m endations M.80 and M.90.

The technical services should indicate the routing to be followed and  the m ethod given in R ecom m enda
tion  M.570 may be applied.

Inform ation  necessary for the control station, which will be entered on a routing form  is indicated below:
— routing o f the block, path  or section,
— nam es o f control and  sub-control stations,
— nam es o f stations where the block or path  appears at its characteristic bit rate.

The overall routing form  for an entire block or path is draw n up by the control station on the basis o f 
in form ation  furnished by its technical service and  by each sub-control station for the sections for which the latter 
is responsible.

2 Digital system arrangements

2.1 Digital hierarchy

The layout o f the presently identified h ierarchical digital bit rates is given in Table 1/M .465, bo th  for 
h ierarchies based on 1544 k b it/s  systems and for hierarchies based on 2048 k b it/s  systems.

TA BLE 1/M .465 

H ierarchical bit rates

Level 1544 k b it/s  structure 2048 k b it/s  structure

1 1544 2 048

2 6312 8  448

3 32 064 44 736 34 368

4 97 728 N ote 139 264

Note  — Level 4 b it rates presently u nder study.

The procedures for in troducing services using digital satellite systems are not covered in this R ecom m endation. This m atter 
is fo r fu rther study for Study G ro u p  IV.
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2.2 Digital interworking arrangements

(The standard  digital interw orking arrangem ents presently under study by Study G roup  X V III will be 
shown when they are available).

3 Reference measurements for a path

The m easurem ents described in § 5.2 below for ensuring that the digital path  is w ithin lim its also constitute 
reference m easurem ents. These data should be recorded at every sub-control station and at stations adjacent to 
frontiers where the block or path appears at its characteristic bit rate. On request, this data should be forw arded to 
the contro l station which then can draw  up a record o f reference measurem ents.

4 Organization of the control of international digital blocks, digital paths, etc.

4.1 Classes o f  station

4.1.1 As far as in ternational cooperation  is concerned, only two classes o f through-connection station need to be
designated by any country:

a) stations which exercise control functions, i.e., digital b lock /d ig ital path control stations and digital 
b lock /d ig ita l path sub-control stations;

b) attended stations nearest the frontier, which in this Recom m endation are referred to as frontier  
stations.

4.1.2 In accordance with R ecom m endations M.80 and  M.90, the station at each end o f the digital block or 
digital path  is the control station  for the receiving direction o f transm ission and the term inal sub-control station  for 
the sending direction. S tations having control functions in interm ediate countries are digital block, digital path 
interm ediate sub-control stations. O ther stations involved in international m aintenance are frontier stations.

4.1.3 In general, a transit country will have one station with control functions or one with sub-control functions 
and two frontier stations. A country in which the digital block or path term inates has only one fron tier station. In 
some countries, a station with control functions or sub-control functions and a frontier station will be the same.

4.2 Classes o f  digital sections

For the purposes o f setting-up, m aking initial tests and subsequent m aintenance, an in ternational digital 
path  is subdivided into national sections, in ternational sections and m ain sections as defined in R ecom m enda
tion M.300. These term s are illustrated in Figure 1/M .465.

Country w

Main
sec tions

Path

o o 0  I o
R

Direction of transm iss ion

♦
S

o

CCITT -  36631

*  National section  

0  International section

$  The digital path,  etc .,  p a s se s  th rough  country  W  w ithout  being 
demult ip lexed to its charac te ris t ic  bit rate. There  a re  th u s  no 
control or frontier s ta tions  for th e  digital path in th is  country.

O  Frontier s ta t io n s  (e.g. R, T)

A  Control or sub-contro l  s ta t ions  (e.g. P, Q, S, T, U)

FIGURE 1/M.465

Example of an international digital path showing how it may be divided 
into sections of control for initial testing and maintenance

Fascicle IV .l -  Rec. M .465 121



4.3 Organization o f  control functions

The term inal stations o f each national, in ternational and  m ain section will be appoin ted  as a control or 
sub-control station  for tha t class o f section with which they are concerned. However, as a consequence o f the 
definitions o f national, in ternational and  m ain sections o f a digital path , some stations will be nom inated  for 
m ore than  one control or sub-control function. For exam ple, station S in Figure 1/M .465 is:

— control station for m ain section Q-S,

— sub-control station for m ain section S-T,

— control station for national section R-S.

5 Setting up and initial testing of an international digital path

5.1 Setting up the path

5.1.1 O nce the route has been agreed, the (n-th order) digital path  control station will direct the operations
needed to set up  the digital path.

All the repeater stations concerned — i.e., the stations at the ends o f each digital section that will m ake up  
the digital path  — should m ake setting-up tests and  check the equipm ent to  be used. The check should include a
general visual inspection and vibration  tests, particularly  if the equipm ent has rem ained unused for some tim e
since acceptance tests were carried out after installation.

5.1.2 Each country sets up the national part w ithin its territory, each in ternational digital section is set up  by the 
stations at the ends o f this section in the two countries concerned (generally the frontier stations) and these 
national and in ternational sections are interconnected as may be appropriate. The sub-control stations inform  the 
control station when each interconnection  is com pleted.

5.2 Initial testing o f  the digital path

5.2.1 The procedure for an in te rnational n-th order digital path  is based on the progressive testing of its
com ponent sections as follows:

i) national and  in ternational sections which are then in terconnected to form  m ain sections,

ii) m ain sections which are then interconnected to form  the overall path,

iii) overall path.

The setting-up tests should include a quick test o f the digital error perform ance. The function  o f such a 
check is not to guarantee com pliance with perform ance objectives nor is it the testing o f the system as part o f a 
com m issioning process (which m ight require m easurem ent o f m argins), but rather to detect any im m ediate 
p roblem s instead o f having the user do so. Thus, it is analogous to a continuity  check o f a circuit, not to a 
m easurem ent o f the loss and  noise o f the circuit. The lim its to apply are given in Table 2/M .465.

For these tests, satellite paths should be considered to  have an equivalent length of 12 500 km.

5.2.2 The follow ing procedures should be used when m aking the tests recom m ended in Table 2/M .465:

1) All tests should be perform ed at a first order digital connection point. Thus, tests o f second order and
other higher bit rate digital systems m ust have the appropriate  m ultiplexers and dem ultiplexers in the
test path . This ensures a com plete test o f the path  regardless o f its bit rate.

2) A test o f digital path  between two stations is set up  by connecting a QRSS (quasi-random  signal 
source) to the input fo r the digital path  at the transm itting  station  distribution  fram e and  connecting 
the ou tpu t at the receiving station d istribution  fram e to a receive input o f a test set such as that 
described in R ecom m endation 0.151 [1].

3) Tests m ay be one way in each direction or “looped” (com bined 2-way). If  looped, then test equipm ent 
is required  at only one location, and the other end is arranged to be looped back (ou tpu t connected to 
the inpu t at the d istribu tion  frame).
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Test equipm ent should have the features described in R ecom m endation 0.151 [1]. Back-to-back tests o f 
test equipm ent should occasionally be perform ed (connect ou tpu t to  inpu t on the sam e test in stru 
ment) to test for locally generated errors due to unfiltered a.c. pow er or station equipm ent in terfer
ence. In general, whenever possible, use protected d.c. pow er for all test equipm ent.
The results o f error tests may be contam inated  by events which cause the test instrum ent to lose
synchronization. In general, all such “lost sync” tests should be repeated.
If  the tests fail:

a) D eterm ine if som e special circum stance was responsible for a circuit in terrup tion  or high error 
rate. I f  it was, repeat the test to verify that the circuit is working correctly.

b) If  no special circum stance is found, an attem pt should be m ade to isolate the problem  section 
for repair or replacem ent. I f  the digital path  starts to function correctly during trouble isolation, 
repeat the original test.

c) F or m arginal failures (i.e. ju st a few counts over the limit), the test should be repeated, but with
the tim e lim it and  the m axim um  allow able count doubled.

TABLE 2/M .465

Quick check test of digital error performance 
for digital section and paths at the primary rate 

(Provisional)

Effective distance 
(kilom etres)

M inim um  test 
duration  

(in m inutes)

M axim um  allow ed counts a) in 
errored  seconds b)

500 15 5

1 000 15 10

2 000 15 20

4 000 15 40

8 000 15 80

12 500 15 125

18 000 15 180

25 000 15 250

a) Values relate to  1.5 o r 2.0 M b it/s  and m ay be linearly  in terpo lated  for o ther distances.

b) For the m eaning o f the term  “errored  seconds” , see R ecom m endation  G.821.

6 Setting up lower-order sections after the initial testing of the higher-order paths

The different hierarchical orders o f sections have to be set up  in sequence.

6.1 Thus, when the digital path  has been initially tested, each end o f it is connected to  the app rop ria te  digital 
m ultiplexing equipm ent and  the corresponding low er-order sections are then set up.

6.2 In each case, the digital m ultiplexing equipm ent, before it is connected to the ends o f  its associated path ,
must be checked and  adjusted to  ensure that it meets C C IT T  R ecom m endations and  other relevant specifications.

6.3 W hen the low er-order sections have been set up  in the above m anner, they are interconnected as necessary
to form  paths, as described in § 5.1 above, and the appropriate  path  testing procedure as detailed in § 5.2 above, 
is then applied.

Reference

[1] C C IT T  R ecom m endation Specification fo r  instrumentation to measure error-performance on digital systems, 
Vol. IV, Rec. 0 .151.

4)

5)

6)
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Recommendation M.470

SE T TIN G  U P AND LIN IN G  U P AN ALOGU E C H A N N ELS 
FO R IN TER N A TIO N A L SER V IC ES

1 Check of channel-translating equipment

The translating  equipm ent, before it is connected to  the ends o f the link, m ust be checked and  adjusted to 
ensure that it meets C C IT T  Recom m endations and the other relevant specifications. The check should include a 
general visual inspection and  vibration tests, if applicable. This is o f particu lar im portance if the equipm ent has 
rem ained unused since acceptance tests were carried out after installation.

2 Setting up and lining up the analogue channels

2.1 M easurement and adjustm ent o f  levels

A fter the group link has been set up, and the channel-translating equipm ent at each end o f the group link 
has been connected and checked, the channels are adjusted as follows.

An 800 H z ') test signal is sent over each channel in tu rn  at a level o f —10 dB m 02). At the transm itting  
end, the channel-translating  equipm ent is adjusted so that the sideband level on each channel at its ou tpu t is as 
near to nom inal as possible. At the receiving end, the channel-translating equipm ent should then be adjusted to 
bring the received level on each channel as near as possible to its nom inal value.

2.2 Checking the analogue channel performance

C hannel perform ance m easurem ents are only required when the need is indicated during circuit line-up. 
On such occasions the param eters to be checked will depend on the particu lar difficulty experienced during circuit 
line-up.

3 Check level of line signalling

In the case o f groups which are intended to be used for telephone circuits em ploying Signalling 
System R2, the checks o f signalling level stipulated in the Specifications o f Signalling System R2 should be 
m ade [2].

For other signalling systems, the check o f signalling level should be carried out at the circuit line-up stage 
(see R ecom m endation M.580, § 8).

References

[1] Test frequencies on circuits routed over PCM  systems, Supplem ent No. 3.5, Vol. IV, Fascicle IV.4.

[2] C C IT T  R ecom m endations Specifications o f  Signalling System  R2, Vol. VI, Rees. Q.400 to Q.480.

For in ternational circuits, 800 Hz is the recom m ended frequency for single-frequency m aintenance m easurem ents. However, 
by agreem ent betw een the A dm inistra tions concerned, 1000 Hz m ay be used for such m easurem ents, since it is a fact that 
1000 Hz is widely used for single-frequency m easurem ents on in ternational and in tercontinental circuits.
M ulti-frequency m easurem ents m ade to  determ ine the loss/frequency  characteristic will include a m easurem ent at 800 Hz, 
an d  therefore the reference frequency for such characteristics can still be 800 Hz.
Reference should be m ade to supplem ent No. 3.5 [1] concerning m easuring frequencies to  be used on circuits routed  over 
PCM  systems.

A level o f  0 dBmO m ay be used by agreem ent between the A dm inistrations concerned.
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Recommendation M.475

SE T TIN G  U P  AND LIN IN G  U P M IX ED A N A L O G U E/D IG IT A L  
C H A N N ELS FO R IN TER N A TIO N A L SER V IC ES

1 Check of FDM  multiplex or transmultiplexer equipment

The FDM  m ultiplex or transm ultip lexer equipm ent, before it is connected to a group or supergroup link, 
m ust be checked to ensure that it meets C C IT T  R ecom m endations and the other relevant specifications. The check 
should include a general visual inspection and vibration tests, if  applicable. This is o f particu lar im portance if the 
equipm ent has rem ained unused since acceptance tests were carried out after installation.

2 Setting up and lining up mixed analogue/digital channels

The definition o f a mixed analogue/d ig ital channel is given in R ecom m endation M.300. When these 
channels are used for in ternational telephone circuits, the required circuit transm ission loss will in m any cases be 
established through the use o f variable loss pads in the transm ultiplexer. For these mixed ana logue/d ig ita l channel 
applications, A dm inistrations m ay, through bilateral agreem ent, defer the separate channel line-up procedures 
contained in this R ecom m endation, and  perform , instead, the appropriate  circuit section and  circuit line-up 
procedures o f R ecom m endation M.580.

As a prerequisite to setting up and lining up channels using the procedures in this R ecom m endation, the 
involved group and supergroup links shall have been set up  and lined up in accordance with R ecom m enda
tion  M.460.

2.1 M easurem ent and adjustm ent o f  levels

D epending upon the type o f test equipm ent used, and the access features o f the transm ultip lexer, the 
follow ing procedures may require taking an entire transm ultiplexer out o f service while each channel is being 
lined up. Careful consideration  should be given to procedures for rem oving transm ultiplexers from  service, and  
for restoring them  to service, especially where the group links which term inate on the transm ultip lexer are not 
co-term inous, or where in ternational leased circuits are provided on transm ultiplexers.

2.1.1 Transmultiplexers at each end o f  the group or supergroup link

Note — These configurations are shown in a) and b) o f Figure 1/M .475.

After the group or supergroup links have been set up, and the transm ultip lexing equipm ents at the ends o f 
the group or supergroup links have been checked and connected, the channels are adjusted as follows.

. At the transm itting  end, a bit sequence corresponding to 800 H z ') test tone at a level o f —10 dB m 02) is 
applied  to the 64 k b it/s  tim e slot appearance o f each channel in tu rn , at the digital path access po in t associated 
w ith the input to the transm ultiplexer, using appropriate  digital test equipm ent. At the receiving end, the 64 k b it/s  
tim e slot appearance o f each channel is m onitored in turn  at the digital path  access po in t associated with the 
ou tpu t o f the transm ultiplexer, using appropriate  digital test equipm ent, and each channel is adjusted  as near as 
possible to its nom inal level.

For in ternational circuits, 800 Hz is the recom m ended frequency for single-frequency m aintenance m easurem ents. How ever, 
by agreem ent between the A dm inistra tions concerned, 1000 Hz m ay be used for such m easurem ents, since it is a fact th at 
1000 Hz is widely used for single-frequency m easurem ents on in ternational and in tercontinental circuits.
M ulti-frequency m easurem ents m ade to determ ine the loss frequency characteristic will include a m easurem ent at 800 Hz, 
and  therefore the reference frequency for such characteristics can still be 800 Hz.
Reference should be m ade to supplem ent No. 3.5 [1] concerning m easuring frequencies to be used on circuits rou ted  over 
PCM  systems.

A level o f  0 dBmO m ay be used by agreem ent betw een the A dm inistrations concerned.
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2.1.2 24-channel transmultiplexer at one end o f  the group links, with channel translating equipment a t the other end

Note — This configuration is shown in c) o f Figure 1/M .475.

A fter the group links have been set up, and  the transm ultiplexing and  channel translating  equipm ents at 
the ends o f the group links have been checked and  connected, the channels are adjusted as follows.

T ransm itting from  the channel translating  equipm ent tow ards the transm ultiplexer, an 800 H z 3> test signal 
is sent over each channel in tu rn  at a level o f —10 dB m 04). The channel translating  equipm ent is adjusted so that 
the sideband level on each channel is as near to the nom inal level as possible. At the receiving end, the 64 k b it/s  
tim e slot corresponding to each channel is m onitored  in tu rn  at the digital path  access po in t associated with the 
o u tpu t o f the transm ultiplexer, and  each channel is adjusted to obtain  the bit sequence corresponding to the 
nom inal level o f the received test signal.

Transm itting  from  the transm ultip lexer tow ards the channel translating  equipm ents, a bit sequence 
corresponding to 800 H z 3) test tone at a level o f —10 dB m 04) is applied to the 64 k b it/s  tim e slot o f  each channel 
in tu rn , at the digital path  access po in t associated with the digital input to  the transm ultiplexer, using appropria te  
digital test equipm ent. At the receiving end, the channel translating  equipm ent should then be adjusted to bring  
the received level on  each channel as near as possible to its nom inal value.

2.1.3 60-channel transmultiplexer at one end o f  a supergroup link, with group and channel translating equipments 
at the other end

Note — This configuration is shown in d) o f Figure 1/M .475.

A fter the supergroup link and group links have been set up, and  the transm ultiplexing, g roup translating , 
and  channel translating  equipm ents at the ends o f the supergroup link and  group links have been checked and 
connected, the channels are adjusted by the following procedures in § 2.1.2 above.

3 Check level of line signalling

In the case o f  groups which are intended to be used for telephone circuits em ploying Signalling 
System R2, the checks o f signalling level stipulated in the Specifications o f Signalling System R2 should be 
m ade [2].

F or other signalling systems, the check o f signalling level should be carried out at the circuit line-up stage 
(see the R ecom m endation M.580).

F or in te rnational circuits, 800 Hz is the recom m ended frequency for single-frequency m aintenance m easurem ents. How ever, 
by agreem ent betw een the A dm inistrations concerned, 1000 Hz m ay be used for such m easurem ents, since it is a fact that 
1000 Hz is widely used for single-frequency m easurem ents on in ternational and  in tercontinenta l circuits.
M ulti-frequency m easurem ents m ade to determ ine the loss frequency characteristic will include a m easurem ent at 800 Hz, 
and  therefore the reference frequency fo r such characteristics can still be 800 Hz.
R eference should  be m ade to supplem ent No. 3.5 [1] concerning m easuring frequencies to be used on circuits rou ted  over 
PC M  systems.

A level o f  0 dBmO m ay be used by agreem ent between the A dm inistrations concerned.

126 Fascicle IV .l — Rec. M.475



60 channel  
transm ult ip lexer

60 channel  
transmult ip lexer

2048 kbit/s  pa th s

1544 kbit/s  p a th s

HZI-* --HZH
--0--* S u p e rg ro u p  link --*0-1

«--0-
l--0«-- *--0“J

► 2048 kbit/s  p a th s

a) Example o f  supergroup link with 
transm ultiplexers a t both ends

24 channel  
transm ult ip lexer

24 channel  
t ransmult ip lexer

' - - 0 -

!hzh

~ ~ °  Group  link °
1544 kbit/s  p a th s

b) Example o f  group link with 
transm ultiplexers at both ends

24 channel  
t ransm ult ip lexer

Channel 
trans la t ing  eq u ip m e n t

1544 kbit/s  pa th s

-HZh-H

-

1

------ O Group link O----- 12

1

- 12
J

Audio inputs and o u tp u ts

C) E xam ple o f  group link w ith  transm ultip lexer  
and channel translating e q u ip m en t

Channel t rans la t ing  
eq u ip m e n t

60 channel  
t ransmult ip lexer

2048 kbit/s  p a th s  \

Group trans la ting  
eq u ip m en t

11

f--0—
- 0 “* S u p e rg ro u p

link

l-HZH-

—  5

_ 1 n

J 2
_ L  '

12

Audio inputs 
and  o u tpu ts

— 5

b) Example o f  supergroup link with transm ultiplexer and  
group and channel translating equ ipm ent

Distribution f ram e  (or equivalent) 

- 0 »  Digital pa th  a c c e s s  point

FIGURE 1/M.475

Fascicle IV .l — Rec. M.475 127



References

[1] Test frequencies on circuits routed over PCM  systems, Supplem ent No. 3.5, Vol. IV, Fascicle IV.4.

[2] C C IT T  R ecom m endation Specifications o f  Signalling System  R2, Vol. VI.

Recommendation M.480

SETTIN G  U P AND IN ITIA LLY  TESTIN G  D IG ITA L C H A N N ELS 
O N  AN IN TER N A TIO N A L D IG ITA L PA TH  OR BLOCK

The defin ition  o f a digital channel is given in R ecom m endation M.300. Procedures in C C IT T  R ecom m en
dation  M.465 for bringing into service digital blocks and digital paths are adequate to ensure satisfactory 
operation  o f digital channels which are provided on the respective digital blocks or paths. N o specific tests are 
required for individual digital channels.

W here digital channels are term inated  at each end by mixed ana logue/d ig ita l term inals, A dm inistrations 
may, with bilateral agreem ent, choose to apply  a procedure sim ilar to that in C C IT T  Recom m endation M.470, to 
test from  each audio  input to each audio ou tpu t o f the com bined m ixed ana logue/d ig ita l term inal plus digital 
channel configuration. This procedure would be applied as an alternative to the m ixed ana logue/d ig ital term inal 
circuit section line-up procedure in C C IT T  R ecom m endation M.580.

2.4 Planned outages and restoration of transmission systems

Recommendation M.490

EX C H A N G E O F IN FO R M A TIO N  FO R  PLA N N ED  
O U TA G ES O F  T R A N SM ISSIO N  SY STEM S

1 General

Planned  outages o f transm ission systems are required to allow planned  w ork to  be done with the m inim um  
im pairm ent to the service concerned. All tests, m easurem ents, rearrangem ents, etc., which are not attributed 
directly to  a failure — and are know n in advance — are considered to be planned work. Such work will include 
installation  o f new equipm ent, routine m aintenance, work on pow er supply equipm ent and in some cases, w ork 
for the clearance o f faults which at first could only be rem edied provisionally (m ainly cable faults).

In  the event o f p lanned  w ork which results in the com plete or partial in terruption in a transm ission 
system, efforts are at first m ade to  reroute the telecom m unication traffic as required. If  special restoration  plans 
exist fo r cases o f faults, these plans can also be used in the event of p lanned  outages. Should rerouting be 
im possible, p lanned  work is generally carried out during periods o f light traffic, e.g. at night. To allow 
app rop ria te  m easures to be taken, all stations affected by the p lanned outage m ust be inform ed in good time.
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2 Planned outages of international groups, supergroups, etc.

W hen an A dm inistration p lans the outage o f a transm ission system carrying in ternational g ro u p /su p e r
group, etc. links, it should inform  all other A dm inistrations in whose territories the links concerned term inate. 
This inform ation should be given by telex at least three working days in a d v a n c e . A n  exam ple is given in 
Figure 1/M .490. There are cases in which m ore than  three days are necessary, such as those involving extensive 
rearrangem ents. If, in exceptional cases, a three-day notice cannot be given, advice should be given by telephone 
so as to  ensure that the A dm inistrations concerned still have sufficient tim e to take the appropriate  steps. P lanned 
outages should not be carried out if  notice cannot be given and received at least 24 hours in advance.

In practice, A dm inistrations have entrusted different entities, i.e. either their in ternational centres or their 
technical services with the exchange o f inform ation for p lanned outages. Therefore, it is essential tha t each 
A dm inistration  states clearly to  whom reports on outages are to be se n t2). In any case, the technical service o f an 
A dm inistration  should be aware o f the outages p lanned in its own country, and  try to  reduce their im pact on 
in ternational services to a m inim um . Passing on o f the inform ation w ithin the area o f an A dm inistration , e.g. to 
the contro l stations for leased and  special circuits, o r to the users o f  leased circuits, is done according to  the 
national practice.

3 Planned outages of national transmission systems, which affect international leased and special circuits

In the in ternational centres, in ternational leased and special circuits are frequently through-connected  in 
the voice-frequency band  and routed  to the destination via national group links. An outage o f these group links 
leads to a break in the in ternational circuit. In these cases, inform ing the circuit control station and  the users is o f 
particu lar im portance in order to avoid unnecessary fault location in the other country.

I f  an outage is p lanned  for a national system within the area o f the A dm inistration being entrusted with 
the term inal sub-control function for a circuit, the circuit control station should be inform ed direct o r via the two 
transm ission m aintenance points (in ternational line) (see Recom m endation M.1014 [1] or via the technical service 
so as to enable the control station to inform  the user in good time. In addition , it may be advisable tha t the 
term inal sub-control station inform s the user at its end o f the circuit o f the p lanned  outage, since an exchange o f 
in form ation between the users at both ends o f the circuit is not always possible. Figure 2/M .490 illustrates the 
possible flow o f inform ation for this case.

A sim ilar procedure should be applied if a p lanned outage o f a national system in a transit country  affects 
an in ternational leased or special circuit.

If  an outage is p lanned for a national system within the area o f an A dm inistration  having control 
functions for a circuit, it is recom m ended that the sub-control station be advised in order to avoid unnecessary 
queries in the event o f a fault report being subm itted by the user in the d istant country concerned. The 
transm ission m aintenance po in t (in ternational line) in its own country should be inform ed in any case.

The tim e limit o f three working days is not intended to affect other agreem ents in special cases, e.g. a no tification  tim e o f  
two weeks in p lanned  outages o f subm arine cable systems.

N orm ally  such inform ation  is exchanged between the System A vailability In form ation  Points (see R ecom m endation  M.721).
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f r o m : ..............................................................................................................

t o : .....................................................................................................................

because o f  urgent work in our country  the fo l low in g  groups and supergroups will be o u t  o f  service from
20th  march 2 3 .0 0  to  2 1 s t  march 0 6 .0 0  (gmt)

ffm  — luxemburg 6 0 0 3
ffm  — paris 6 0 0 2
ffm  — oslo  1 2 0 2
ffm — rotterdam 6 0 0 2 ,  6 0 0 5
ffm — amsterdam 6 0 0 2
amsterdam — budapest 1201
ffm -  london 1 2 1 4 ,  1 2 4 6
duesseldorf — milano 60 0 1

regards.

FIGURE 1/M.490

Example of a telex message concerning a planned outage of international groups and supergroups
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FIGURE 2/M.490

Example of a possible information flow in case of a planned outage 
of a national transmission system affecting an international leased circuit

Reference

[1] C C IT T  R ecom m endation Transmission maintenance point international line (TM P-IL), Vol. IV, 
Rec. M.1014.
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Recommendation M.495

T R A N S M ISS IO N  PA TH  R E ST O R A T IO N  FO R SER V IC E PR O T E C T IO N

1 Definitions concerning transmission path restoration methods

1.1 Preventive m ethod

Protection switching is that category o f restoration in which one transm ission path is substituted for 
another to perm it m aintenance operations either for the protection against com ponent failure or to rem edy 
tem porary  conditions such as fading. This is intended to reflect a configuration  in which m  paths protect n paths 
on the sam e route.

1.2 Corrective methods

These are either physical repair or rerouting. Rerouting may be defined as the restoration of a transm ission 
path  on another path  when a total or partial physical route failure has occurred or when the norm al route 
protection  channel is not available due to a previous or sim ultaneous failure, or when there is no such protection  
channel provided. Such rerouting is norm ally effected by m anual switching using plugs and cords but it could be 
accom plished by au tom atic switching, if appropriate.

2 Principles of transmission path restoration

2.1 In case of a failure on an in ternational transm ission system com plete service restoration is a m aintenance 
objective. Line and  term inal equipm ent allocated for restoration should be left available to the extent that the 
objective can be achieved. This equipm ent may sometimes be used for other purposes as required, e.g. p lanned  
outages.

2.2 W hen p lanning  new routes or changes to existing routes, account should be taken o f the requirem ents o f 
restoration.

2.3 The responsibility for restoration  should be based on the following principles in the case o f an in terrup tion  
due to a fault or to a p lanned outage o f a route:

a) when the in terrup tion  of an in ternational route takes place on a national section, restoration  is solely 
the affair o f the country involved;

b) when an in terrup tion  takes place on an in ternational section o f an in ternational route, restoration is 
the affair o f the two countries directly involved even if other countries are concerned;

c) in the case o f satellite failure the responsibility to restore the satellite capability rests w ith the 
designated satellite system m anager;

d) restoration  should be effected in the transm ission network at the highest order o f group or line 
perm itted by the netw ork (group, supergroup, etc.) taking into account the service restoration 
required;

e) it w ould be desirable to  arrive, if possible, at com plete restoration  based upon bilateral a n d /o r  
m ultilateral agreem ents. Special consideration is necessary when, in practical cases, com plete resto ra
tion canno t be achieved. W hen com plete restoration is not possible the group, supergroup, etc. line 
links to be restored should contain  those circuits that satisfy the special needs of the A dm inistrations 
involved to the extent possible. Sufficient restoration capacity should therefore be provided to reflect 
the special interests o f each A dm inistration  involved;

f )  in the case where it is not possible to restore all circuits through the procedures envisaged under a),
b), and  c), each term inal country should m ake the necessary agreem ents to use all available routes 
lending themselves to restoration.

132 Fascicle IV.l — Rec. M.495



3 Methods of transmission path restoration

3.1 Restoration methods

The links provided for service restoration are used in the event o f both failures and p lanned  outages. 
M ethods for restoration will necessarily vary according to the particular system and  circum stances involved. They 
will include protection switching, physical repair and rerouting using m anual, sem iautom atic or fully autom atic 
m ethods. In order to choose the restoration  m ethod, it is appropriate  for the A dm inistrations involved to  take into 
account the following elements in a bilateral or m ultilateral agreem ent:

a) the level o f availability desired;

b) the facilities that m ay be used for restoration;

c) the econom ics related to  the particu lar system being considered;

d) the com patibility  o f equipm ent at appropriate  locations.

3.2 M anual restoration (patching)

The com plexity o f the evolving in ternational transm issions netw ork dem ands flexibility in any service 
restoration  arrangem ent. In general, service restoration is presently achieved by m anual patching. The links used 
for service restoration are arranged in a network configuration with particu lar restoration requirem ents being met 
by using such links either singly or connected in tandem . This arrangem ent is flexible and m axim izes the use of 
in ternational restoration links which are expensive to provide and  therefore lim ited in num ber.

3.3 Sem iautom atic restoration

W here m anual patching is used for restoration , especially in the case o f p lanned outages, an in terrup tion  
o f service will occur for a significant tim e while the operation takes place. Any such in terrup tion  is undesirable
and  m ay be avoided by the use o f high speed switchers. Such switchers w ould be activated m anually  when it is 
required to change from  the norm al route to a previously set-up and tested restoration  route.

3.4 Considerations involved in planning autom atic switching systems fo r  corrective restoration

R estoration arrangem ents for transm ission systems may be applied at any level in the m ultiplex hierarchy 
that is bilaterally  o r m ultilaterally agreed upon. The switching configuration itself may be a one-to-one or m ore 
com plex relationship , involving m ore than one system to be protected by m ore than  one alternative path. W hen 
p lanning  a physical restoration system oh an in ternational basis the follow ing considerations, am ong others, 
should be taken into account in the context o f the desired availability and the econom ics involved:

a) availability o f restoration  capacity, taking into account the num ber o f standby and norm al w orking
paths;

b) transm ission characteristics o f the standby path(s);

c) services to be restored and  the acceptability o f additional delay to m inim ize switching and  confirm
failure;

d) threshold  at which failure is to be established (this may be adjustable in a range);

e) switching level in the m ultiplex hierarchy and whether any restorative switching is to be applied  at
m ore than  one level;

f ) sw itch-back techniques to  be m anual or autom atic, if  desired at all;

g) telem etry and control system to be used if required;

h) the need for a un id irectional or b idirectional system;

i) m axim um  degradation to  be perm itted by the switches.

It would also be useful to consider the restoration system in term s o f the com ponent tim e intervals 
involved. Some o f these have been identified as follows:

T1 — tim e interval between the actual failure and the initial recognition o f that failure;

T2 — tim e interval to  ensure tha t the apparen t failure requires a restoration  action;
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T3 -  tim e interval required for the processing and the transm ission o f appropriate  contro ls to establish 
the necessary restoration switching;

T4 — tim e interval for switch operations;
T5 — time interval to perm it the restored system to stabilize (this may include the verification o f switch 

operations).

The above tim e intervals w ould vary depending on w hether the transm ission system was analogue or 
digital. If it were digital the bit rate involved w ould also be a factor. N one o f these intervals have been considered 
app rop ria te  to standardize to date.

2.5 Routine maintenance of an international carrier system

Recommendation M .500

ROUTINE MAINTENANCE MEASUREMENTS TO BE MADE ON 
REGULATED LINE SECTIONS

1 Radio-relay regulated line section

M easurem ents should be m ade as indicated below:

1.1 Regulated line section term inal stations:

a) daily reading o f the line pilot level if  necessitated by the type o f system. It is preferable that such
m easurem ents should always be m ade at the same time o f day;

b) as necessary, readjustm ent to  the nom inal value as described in R ecom m endation M.510.

1.2 Radio-system s terminals

1.2.1 At intervals to be determ ined by agreem ent between the A dm inistrations concerned, and based on
experience o f the reliability o f the system:

— m easurem ent o f the loss/frequency  distortion  at frequencies in the baseband (additional m easuring 
frequencies) (perm issible lim its ±  2 dB);

— when there is no continuous recording o f  noise, m easurem ent o f  the total noise level on the 
noise-m easurem ent channels outside the baseband in accordance with C C IR  R ecom m enda
tion No. 398-3 b [1]. This m easurem ent can be m ade w ithout causing any interference in the transm is
sion channel.

1.2.2 W hen the m easurem ent m entioned in § 1.2.1 above gives unacceptably high noise values, or m ore often, 
when the reliability o f the system m akes it desirable, check o f the following m easurem ents in accordance with the 
appropria te  C C IR  R ecom m endations for the radio-relay system concerned should be m ade, the radio-frequency 
channel being switched to the standby equipm ent, and  the m easurem ent results com pared with the results o f the 
reference m easurem ents required by R ecom m endation M.450, § 3:

— the deviation o f  the frequency at which the level is unchanged by pre-em phasis;
— the p ilo t frequency deviation;
— the central position o f the interm ediate frequency in the non-m odulated  condition o f the system;
— the level o f the baseband reference frequency (single frequency check);
— the relative level at the radio reference m easurem ent frequencies (m ultifrequency check);
— the level o f individual interfering signals in the baseband in the non-m odulated  condition  o f the 

system.

1.2.3 So as to  enable the lim its for circuit loss varia tion  to be met (see Recom m endation M.160), the difference
in response between two systems in diversity reception or between a w orking and standby system should be
minim ized.

W here a  p rotection  channel is provided, and  if  A dm inistrations so desire, noise m easurem ents may be m ade on that 
channel with artificial loading, in accordance with C C IR  R ecom m endation 399-3 [2].
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2 Coaxial regulated line section

The following m easurem ents should be m ade at regulated line section term inal stations:

a) daily reading o f the line pilot level if necessitated by the type o f system. It is preferable that such
m easurem ents should always be m ade at the same tim e o f day;

b) as necessary, readjustm ent to the nom inal value as described in Recom m endation M.510.

The A dm inistrations concerned are left to decide for themselves about m easurem ents at add itional 
m easuring frequencies and about checking the operation  o f the regulators.

N ote  — Precautions to be taken with additional m easuring frequencies:

i) W hen the end o f a regulated line section:

— is no t the sam e as the end o f a line link (i.e. when all the groups, supergroups, etc., are 
through-connected  from  one regulated line section to another w ithout passing via the through- 
connection equipm ent to the basic groups);

-  is the same as the end o f a line link w ithout com plete dem odulation  to the groups, supergroups 
or m astergroups (i.e. when only p art o f the groups, supergroups, etc., are through-connected  
direct from  one line link to another, w ithout passing via the through-connection equipm ent to 
the basic groups);

the m aintenance personnel should:

a) avoid sending a m easuring frequency that is the same as a pilot frequency o f a following 
regulated line section (unless the p ilo t frequency on such a following section is protected by a 
blocking filter at the beginning o f the section);

b) take into account the possibility o f attenuation  to additional m easuring frequencies lying at the 
edges o f the frequency band  o f a through-connected basic group, supergroup, etc., due to the 
presence o f through-connection  filters.

ii) Interference between additional m easuring frequencies on adjacent coaxial links is possible if
p recautions are not taken to avoid carrying out sim ultaneous m easurem ents on adjacent links. For this
reason:

a) there should be different dates for routine m aintenance m easurem ents on two ad jacent links;

b) before m aking any m easurem ent using an additional m easuring frequency, and especially those 
m ade when clearing faults, repeater station staff should see to it that m easurem ents are no t in 
progress on an adjacent coaxial link.

3 Symmetric pair regulated line section

The following m easurem ents should be m ade at regulated line section term inal stations:

a) daily reading o f the line p ilot level if  necessitated by the type o f system. It is preferable tha t such
m easurem ents should always be m ade at the same time o f day;

b) as necessary, readjustm ent to the nom inal value as described in R ecom m endation M.510.

The A dm inistrations concerned are left to decide on m easurem ents at additional m easuring frequencies
and on checking the operation  o f the regulators, if  applicable. The same applies to  any kind o f m easurem ent or 
pilot level reading at interm ediate attended or unattended  stations.

References

[1] C C IR  R ecom m endation M easurements o f  noise in actual traffic over radio-relay systems fo r  telephony using 
frequency-division multiplex, Vol. IX, Rec. 398-3, ITU , G eneva, 1982.

[2] C C IR  R ecom m endation M easurem ent o f  noise using a continuous uniform spectrum signal on frequency-divi
sion multiplex telephony radio-relay systems, Vol. IX, Rec. 399-3, ITU , G eneva, 1982.
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Recommendation M.510

R E A D JU ST M E N T  T O  T H E  N O M IN A L  VALUE O F  A REG U LA TED  LINE SE C T IO N  
(O N  A SY M M E T R IC  PA IR  LIN E, A COA XIAL LIN E  O R  A RAD IO-RELA Y LINK)

After the routine m easurem ent or clearance o f the fault and  when it has been ensured tha t no faults 
rem ain on the system, adjustm ents should be m ade as necessary to bring the levels of the line pilots and  
additional m easuring frequencies as close as possible to their nom inal value.

M aking the whole adjustm ent in the receiving term inal station should be avoided; adjustm ents should be 
m ade where they are necessary, under the direction o f the control or sub-control station concerned.

M ethodical readjustm ent should be carried out when the level m easured at the term inal station  exceeds the
m aintenance limits for the carrier system. Due allow ance should be m ade for m easuring errors and  for random
effects which may cause slight short-term  variation. The tolerance to be allowed depends on the type o f system, its 
length and  the periodicity o f the m easurem ents.

For exam ple, the follow ing tolerances may be allowed:

a) in the case o f a system with continuous gain control an adjustm ent should be m ade only if an
im provem ent o f at least 0.3 dB can be ob ta ined ;

b) in the case o f a system with step-by-step gain control allow a perm issible tolerance o f ±  (one-half the 
gain control step ±  0.3 dB).

Recommendation M.520

R O U T IN E  M A IN TEN A N C E O N  IN TER N A TIO N A L G R O U P, 
S U P E R G R O U P, E TC ., LINKS

1 Type of routine tests

Only m easurem ents o f the p ilo t level are m ade on in ternational group, supergroup, etc. links. These do not 
involve other stations. Therefore, A dm inistrations are free to decide on the m ethods and periodicities. In order to 
ensure that the perform ance limits o f the links laid dow n in R ecom m endation M.160 are met, the follow ing tests 
are recom m ended for consideration.

2 Links without an automatic regulator

At control stations routine m easurem ents should be m ade o f the p ilo t level. The periodicity o f these 
routines m ay be weekly or m onthly depending on the com plexity o f the routing and  constitution o f the link.

3 Links with an automatic regulator

At control stations where a regulator is installed, the level at the input and output o f the regulator, if  these 
m easurem ent points are provided by the equipm ent, m ay be m easured every six m onths.

4 Continuous recording of pilot level

In  addition  to  the above it is useful to be able to take continuous pilot-recordings as required to detect 
fault conditions which do not trigger the norm al alarm  systems.
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Recommendation M.530

R E A D JU ST M E N T  TO  T H E  N O M IN A L VALUE O F  AN 
IN TER N A TIO N A L G R O U P, SU PE R G R O U P, ETC., LINK

1 General

Before any adjustm ent is m ade to a link it m ust first be ensured that each regulated line section or 
higher-order link over which the link concerned is routed is correctly adjusted and that the level o f the reference 
p ilo t at the transm itting  end is correct. N o readjustm ents will be m ade on the link except under the direction of 
the control station, after consideration  o f m easurem ent results.

2 Links without a regulator

2.1 For links which use only one regulated line section, or one higher-order link, readjustm ent of levels to 
values as close as possible to their nom inal value m ust be m ade systematically after any m easurem ent or clearance 
o f a fault. Any departu re in excess o f ±  2 dB from  the original line-up at the tim e the link was first established 
m ust be investigated to ensure tha t there is no fault.

2.2 For links o f m ore com plex constitution, no readjustm ent need be m ade until the departure from  the 
nom inal value exceeds 0.5 dB (see the N ote in § 3 of this Recom m endation). W hen the departure from  the 
nom inal value exceeds these lim its, adjustm ent to a value as near as possible to the nom inal value should be 
carried out. A djustm ent at the term inal station only is perm issible within the lim its o f departure from  the settings 
at the tim e o f the previous reference m easurem ents as a function of the distance to the origin o f the link or to the 
nearest upstream  autom atic regulator, as given in Table 1/M .530.

TABLE 1/M.530

Distance to origin 
or regulator

Limit for departure from the settings noted for previous 
reference measurements beyond which the possibility of a fault 

should be investigated 
(see the note in § 3 of this Recommendation)

Up to 1000 k m ............................................. ± 2 dB
1000-2000 km ................................................ ± 3 dB
Above 2000 k m ............................................. ± 4 dB

If, for the distance concerned, adjustm ent at the term inal station w ould cause departures greater than  those 
perm itted  by the table, m easurem ents should be m ade at all through-connection points to find if a fault exists. I f  a 
fault exists, it should be located and  cleared. If  no fault exists, but the change is due to norm al causes, e.g. 
tem perature changes, aging, etc., adjustm ents should be m ade at each through-connection  po in t to bring the level 
o f the reference pilot as near as possible to its nom inal value before m aking a final adjustm ent at the term inal 
station.

3 Links with a regulator

N o readjustm ent need be m ade until the departure from  the nom inal value m easured at the input to the 
regulator exceeds ±  4 dB. Any departure in excess o f ±  4 dB from  the nom inal value m easured at this po in t m ust 
be investigated.

Note — In determ ining the m argins w ithin which equipm ent should be readjusted, it has been found 
useful to distinguish three ranges about the nom inal value into which the received level m ight fall:

— a relatively small range in which no action need be taken. This enables the staff to  avoid waste o f 
tim e in continually  readjusting in order to com pensate m inor changes;
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-  a som ew hat larger range in which the received level may be readjusted to as near the nom inal value as
possible by the term inal station, w ithout having to ask interm ediate stations to m easure a n d /o r
readjust. (This is subject to  the overriding proviso that the cum ulative adjustm ent m ade at the term inal 
station m ust not exceed a certain am ount relative to the settings noted when the last set o f reference 
m easurem ents was m ade);

\

— a range in which it m ust be assum ed that a fault may exist which m ust be sought and  cleared before
any readjustm ent is perm itted. After the fault (if any) has been found and all stations, interm ediate
and term inal, have, if necessary, readjusted their levels to as near the nom inal value as possible, the 
new settings are noted for future reference purposes when m aking subsequent adjustm ents.

The three ranges are shown in Figure 1/M .530  in relation to a typical distribution o f level values.

A suitable value for y  in Figure 1/M .530 is considered to be 2 S, where S  is the observed standard  
deviation. This concept is the basis o f Table 1/M .530.

Nominal value 

*

Ranges about nominal value

no action need be taken — * to  +  x

readjustment at terminal station sufficient — y  to — x  and +  x  to  +  y

a fault must be assumed <  — y  and >  +  y

FIGURE 1/M.530
Typical distribution of observed values of level, showing ranges in which different action is necessary

Recommendation M .535

SPEC IA L  M A IN TEN A N C E PR O C E D U R E S FO R  M U L T IPL E  D E ST IN A TIO N , 
U N ID IR E C TIO N A L  (M U ) G R O U P AND SU PE R G R O U P LINKS

The R ecom m endations covering the m aintenance o f groups and supergroups will apply as far as possible 
bu t there will be a num ber o f new m aintenance problem s which are peculiar to m ultiple destination  links. In 
particu lar, arrangem ents will be needed to  check the perform ance o f the M U m ain section o f such links. In order 
to sim plify the procedures and m inim ize interference to  other users o f the com m on path, it is recom m ended that 
the send reference station (see Figure 1/M .460) for the M U m ain section should act as a focal po in t for reports 
and  inquiries concerning the M U m ain section. The group, supergroup, etc., control stations will still be 
responsible for localizing a fault to  a particu lar section o f a link in accordance with R ecom m endation M.130.

W hen a fault is found to be in the com m unication satellite link, the send reference station will report the 
fault to  the satellite control responsible for this link from  baseband-in to baseband-out. W hen the fault is cleared, 
the send reference station will advise the M U m ain section controls which will in turn  advise the group, 
supergroup, etc., controls concerned.
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Recommendation M.540

R O U T IN E  M A IN TEN A N C E O F  CARRIER AND PIL O T  G EN ER A TIN G  E Q U IP M E N T

1 If  a country has a national frequency standard , it is desirable to use it for checking the frequency o f the 
m aster oscillators o f  carrier systems. (See Table 1 /M .540 showing the recom m ended frequency accuracy for 
various carrier systems.) This frequency standard  can be guaranteed to about 1 part in 108 by m eans o f the 
three-w ay frequency com parisons organized by the C C IR . However, we m ust note tha t a larger accuracy can be 
obtained in the countries that will use an atom ic frequency standard  (for exam ple cesium or rubidium ).

2 If  a country has no national frequency standard , there are two possibilities:

a) to receive by radio  the standard  signals transm itted in accordance with C C IR  R ecom m endations;

b) to receive from  a neighbouring country, over a m etallic circuit, a frequency derived from  the national 
s tandard  o f that country.

It may be necessary in som e cases to m ake a direct com parison o f the frequency o f the m aster oscillators 
o f the carrier systems o f different countries; this com parison will be effected by m eans o f the frequency 
com parison pilots.

3 The changeover o f m aster oscillators may cause a short in terruption  o f a few m illiseconds and a sudden 
phase-change. Because the effect o f these in terrup tions and  phase-changes is felt th roughout the carrier system, 
changeover o f m aster oscillators should be m ade only when absolutely necessary.
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TABLE 1/M.540
Table showing the recommended frequency accuracy for reference pilots, carriers, etc., 

in various carrier systems

System

Frequency and accuracy

Reference pilot Carrier generator

(.)) (2) (3)

(1 + 3) open-wire 

8 circuit open-wire

16.HO kHz \ 2 5 X 1 0 -  
31.110 kHz / 1U

2.5 X- 1 0 -

io-

12 circuit open-wire 5 X 1 0 - 5 X 1 0 -

Symmetric pair 

1, 2, 3, 4 or 5 groups

Line regulating
60 kHz ± 1 Hz 

Auxiliary + 3 Hz

Channel virtual carriers 
of  a group

± 1 0 -

Groups and supergroups
± 1 0 -

Mastergroups and 
supergroups

± 5 X 1 0 -

2 supergroups

2.6 MHz

Line regulating
60 kHz ± 1 Hz 

556 kHz ± 3 Hz 
Line regulating

2604 kHz ± 3 0  Hz

Coaxial
pair
2.6/9.5 mm

4 MHz Line regulating
60 kHz ± 1 Hz 

308 kHz ± 3 Hz 
4092 kHz ± 4 0  Hz 

Auxiliary
2 792 kHz ± 5 Hz 

Additional measuring
frequencies (all) ± 40 Hz

12 MHz Line regulating 
308 kHz 1 

4287 kHz } ± 1 X 1 0 -  
12435 kHz )

Additional measuring 
frequencies:

< 4  MHz ± 40 Hz 
> 4 MHz ± 1 X 1 0 -

60 MHz Line regulating 
4 287 kHz 

12435 kHz
22372 kHz ± 1 X 1 0 -  
40920 kHz 
61160 kHz 

Additional measuring
frequencies (all) ± 1 X 1 0 -

Coaxial
pair
1.2/4.4 mm-

1.3 MHz
Line regulating

1 364 kHz ± 1 X 1 0 -  
Auxiliary
60 or 308 kHz ± 1 x 1 0 -

4 MHz Line regulating
60, 308, 4287 kHz ± 1 x 1 0 -

6 MHz Line regulating
308, 4287 kHz ± 1 x 1 0 -

12 + 12 60 kHz ± 1 Hz 
Others by agreement between 
Administrations

Lrror in reconstituted 
frequency over a 140 km 
section not to exceed 
0.3 Hz (provisional value)
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TABLE 1/M.540 (cont.)

System

Frequency and accuracy

Reference pilot Carrier generator

(1) (2) (3)

6 MHz Video carrier 
1056 kHz ± 5 Hz

12 MHz Video carrier 
6799 kHz ± 100 Hz

4 kHz spacing

Basic group B 
and

Basic supergroup

( 84.080 kHz, 104.080 kHz 
J 411.920 kHz and 547.920 kHz 
I 84.140 kHz and 411.860 kHz

± 1 Hz 
± 3 Hz

Basic mastergroup and 
15-supergroup assembly |  1 552 kHz ± 2 Hz

Basic supermastergroup 11096 kHz ± 10 Hz

3 kHz spacing

Basic group and 
Basic supergroup

84 kHz or other frequency 
by agreement

I *

± 1 Hz

* A supergroup reference pilot frequency of 444 kHz with a tolerance of ± 1 Hz is used.
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SEC TIO N  3

INTERNATIONAL TELEPHONE CIRCUITS

3.1 Bringing an international telephone circuit into service

Recommendation M .560

INTERNATIONAL TELEPHONE CIRCUITS -  PRINCIPLES, 
DEFINITIONS AND RELATIVE TRANSMISSION LEVELS

1 General

The purpose o f this R ecom m endation is to provide the necessary background inform ation  for other 
R ecom m endations in the M Series.

The C C IT T  transm ission p lan  and in ternational te lephone connections are explained. The R ecom m enda
tion  also introduces the concepts o f “virtual analogue switching po in ts”, and their conventional relative 
transm ission levels. A ppropriate definitions are given where necessary.

Extracts from  the relevant R ecom m endations in Volume III and from  R ecom m endation Q.45 [1] are 
included in this R ecom m endation.

2 The CCITT Transmission Plan

2.1 Principles

The C C IT T  transm ission p lan  has been draw n up with the object o f m aking use, in the in ternational 
service, of the advantages offered by 4-wire switching. However, the recom m endations in the p lan  are considered 
to  be m et if the use o f technical m edia other than  those described give an equivalent perform ance at the 
in ternational centre.

Note  — Short transfron tier circuits are no t covered by the transm ission p lan ; they should be the subject o f 
agreem ent between the A dm inistrations concerned.

2.2 International telephone connections

A com plete international telephone connection has three parts, as shown in Figure 1/M .560, nam ely:
— An international chain

An in ternational chain is m ade up o f one or m ore 4-wire in ternational circuits. These are connected 
on a 4-wire basis to  o ther in ternational circuits (in transit in ternational centres) or to  national systems 
(in term inal in ternational centres).

— Two national systems, one at each end.
These m ay com prise one or more 4-wire am plified national circuits with 4-wire in terconnection, and 
circuits with 2-wire connection to term inal exchanges and subscribers.

Fascicle IV .l -  Rec. M .560 143



Four-wire chain

-CKD x x

■ d h O -CKD-* —*-
3 6—H-

National sy s tem International chain ' National sys tem

CCITT -  36850

O  Transit  international ex ch a n g e

(D  Terminal international ex ch a n g e

X  National e x ch a n g e

S u b sc r ib e r 's  se t

F IG U R E  1 /M .560 

Constituent parts of an international telephone connection

2.3 International telephone circuits, virtual analogue switching points and relative transmission levels

2.3.1 From  a transm ission p lanning  po in t o f view, an in ternational telephone circuit is defined by its “virtual 
analogue switching po in ts” in the in ternational centre.

2.3.2 Virtual analogue switching points

Virtual analogue switching points are theoretical points with specified relative levels.

For circuits term inating  at a digital in ternational centre, the concept o f virtual analogue switching points 
postulates the existence o f ideal analogue-to-digital coders and digital-to-analogue decoders, via which the desired 
analogue points could be derived.

The virtual analogue sw itching points may not be the same as the points at which the circuit term inates 
physically in a sw itching equipm ent. These latter points are know n as the circuit term inals; the exact position o f 
the term inals is decided in each case by the A dm inistration  concerned (see Figure 2 /M .560).

For illustrative purposes, Figure 2 /M .560 depicts the virtual analogue switching points for wholly digital 
and  wholly analogue in ternational telephone circuits. R ecom m endation M.562 deals in detail with circuits 
provided by a m ixture o f analogue and  digital systems.

2.3.3 Relative transmission levels a t virtual analogue switching points

The virtual analogue sw itching points of an in ternational 4-wire te lephone circuit are fixed by convention
at points o f the circuit where the nom inal relative levels at the reference frequency are:

— sending: —3.5 dB r;

— receiving: —4.0 dBr, for analogue circuits and the analogue end o f mixed analogue/d ig ital circuits;

— 3.5 dBr for digital circuits.

The nom inal transm ission loss o f circuits at the reference frequency between virtual analogue switching 
points is therefore 0.5 dB for both  analogue and mixed ana logue/d ig ital circuits and 0 dB for digital circuits.

Two in ternational circuits in terconnected in an in ternational centre are considered to  be connected 
together directly at their virtual analogue switching points w ithout any pad  or am plifier between those virtual 
analogue switching points (see F igure 3 /M .560).

The relationship  between the actual switching points and the virtual analogue switching points in a 
practical in ternational exchange is illustrated in Figure 3 /M .560.
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FIGURE 2 /M .560

International telephone circuits
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3 Access points for line-up and maintenance purposes

R ecom m endation M.565 describes the types o f access points which should be provided on in ternational 
telephone circuits for line-up and m aintenance purposes.

♦7 dBr y  - Z 5 d B r> C ~ 2  dBr y  -16 dBr

1  "  1 “  i
9.5dB | KdB

Actua l sw itch ing 
points

U d B  9,5 dB

-16 dBr i  -2  dBr -2,5 dBr J- ♦ 7dBr

a) Actual arrangement

(Relative level at 
virtual analogue sw itch ing point 

of adjacent centre)
-3,5 dBr *

R
►7 dBr

-16dBr
S

T : 0,5 dB

Internationa l
c ircu it

In ternationa l o r national 
c ircu it

. „ S 
4 d B rS ^ 3 ,5 d B r  y  -16dBr

 • _ i A
9.5dB 1.5dB Receive I ^ " d  1,5dB UdB

Virtual analogue 
sw itch ing 

points

1,5 dB J  .  1.5dB
Send _^ t ^ _ Receive t

-3,5dBr -4 d 8 r*  J-

9.5d8

♦7dBr
R

'These are the on ly  values tha t are the subject o f CC ITT Recomm endations; the o ther values are given as examples only.
-3.5 d B r *

(Relative level at 
virtual analogue switching point

b) H yp o th e tica l arrangem ent indicating possib le p o sitio n  o f  the  virtual analogue sw itching p o in ts  o f  the tw o  circuits  of adjacent centre)
CCITT - 36870

Note  — U nderlined  values o f relative level refer to the circuit on the right o f the po in t concerned. Values o f relative level not 
underlined  refer to the circuit on the left o f the point concerned. In an actual sw itching centre the virtual analogue sw itching 
points w ould not physically exist.

F IG U R E  3 /M .560

Example showing a simplified representation of a transit connection 
in an international exchange with actual arrangement and possible location 

of virtual analogue switching points

Reference

[1] C C IT T  R ecom m endation Transmission Characteristics o f  an International Exchange, Vol. VI, Rec. Q.45.

146 Fascicle IV .l — Rec. M.560



Recommendation M.562

TY PES O F  C IR C U IT  AND C IR C U IT  SE C T IO N

1 General

1.1 The purpose o f this R ecom m endation is to describe the term s “circuit section” and “circuit” , as they are 
used in the Series M Recom m endations, taking into consideration analogue, digital, and m ixed ana logue/d ig ita l 
constitutions.

1.2 The circuit types described in this R ecom m endation differ som ew hat from  those in R ecom m enda
tion G.101 [1], in order to em phasize distinctions that are useful in setting forth  m aintenance procedures.

2 Circuit sections

Each o f the first three section types listed below corresponds to one o f the three channel types defined in 
R ecom m endation M.300. Each o f the last two circuit section types corresponds to one o f the two term inal types 
also defined in R ecom m endation M.300.

2.1 Analogue circuit section

An analogue circuit section com prises two analogue channels, one for each direction o f transm ission.

2.2 M ixed circuit section

A m ixed circuit section com prises two m ixed channels, one for each direction o f transm ission.

2.3 Digital circuit section

A digital circuit section com prises two digital channels, one for each direction o f transm ission.

2.4 M ixed  analogue/dig ita l terminal circuit section

A m ixed ana logue/d ig ita l term inal circuit section com prises the two directions o f transm ission, for one 
equivalent voice-frequency signal, through a PCM  m ultiplex equipm ent. In the analogue to digital direction, the 
m ixed ana logue/d ig ita l term inal circuit section extends from  the audio input o f the PCM  m ultiplex equipm ent, to 
the associated 64 k b it/s  tim e slot appearance at the digital output. In the digital to analogue direction, the mixed 
ana logue/d ig ita l term inal circuit section extends from  the 64 k b it/s  tim e slot appearance o f a particu lar channel at 
the digital input to  the PCM  m ultiplex equipm ent, to the associated audio  output.

2.5 Digital term inal circuit section

A digital term inal circuit section com prises the two directions of transm ission, for one equivalent 
voice-frequency signal, through a digital term inal. F or each direction o f transm ission, the digital term inal circuit 
section extends from  a particu lar 64 k b it/s  time slot appearance, in the input bit stream  to the digital term inal, to 
the corresponding 64 k b it/s  tim e slot appearance in the ou tput b it stream  of the digital term inal.

3 Circuits

In ternational circuits com prise various com binations o f national and in ternational circuit sections, together 
with ancillary equipm ent as required. The following circuit types are defined in term s o f their constituen t circuit 
sections, as a basis for recom m ending appropriate  m aintenance procedures.
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3.1 Analogue circuit

An analogue circuit com prises one or m ore analogue circuit sections. These circuits term inate at both ends 
in analogue sw itching machines. A schem atic draw ing is shown in Figure 1 /M .562.

1 '1

•> X
ACS

-J-x-

1«— x-i—r
i !

i____________ 1 I____________ i
CCITT- 7 I (40

Sym bols, and nom enclature u sed  in Figures 1 /M .562 to 3/M .562

ACS — Analogue  circuit section
MCS — Mixed analogue/d ig ita l  circuit sec tion
DCS — Digital circuit  sec tion
MTCS — Mixed analogue/d ig ita l  terminal circuit  sec tion
DTCS — Digital term inal circuit section

. . . . . .

I_______I
Sta tion  boundaries  

Analogue  t ransm iss ion  

Digital t ransm iss ion  

Mixed terminal

-I—

Digital switching 

Analogue  switching 

Analogue  a t te n u a to r  (see  Note) 

Transmultiplexer 

Digital terminal

Note — The use o f this symbol in the figures indicates the location o f any analogue a ttenuation  required to meet the C C IT T  
transm ission  plan.

FIG U R E  1 /M .562 

Analogue circuit

3.2 M ixed  analogue/dig ita l circuit

A mixed ana logue/d ig ita l circuit com prises any com bination o f circuit sections that includes one or m ore 
analogue to digital, or digital to analogue, conversion processes. M ixed ana logue/d ig ital circuits m ay term inate at 
either end in analogue or digital sw itching machines.- C om binations o f various types o f circuit sections that are 
acceptable in m aking up m ixed ana logue/d ig ita l circuits are constrained by the need to avoid excessive 
transm ission im pairm ents. These constrain ts are discussed in § 5 below. Exam ples o f perm itted mixed an a logue / 
digital circuit configurations are show n schem atically in Figure 2 /M .562.
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other end; both digital and analogue transmission, with 
transmultiplexer a t transm ission interface

FIG URE 2 /M .562

Mixed analogue/digital circuits
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g) Digital sw itching; both digital and analogue transmission; 
transmultiplexers a t the transmission interfaces

Note — E xplanation  o f sym bols and  nom enclature is given in Figure 1/M .562.

FIGURE 2/M.562 (cont.) 

Mixed analogue/digital circuits

3.3 Digital circuit

A digital circuit com prises one or more digital circuit sections. In addition  to the digital circuit section(s), 
a digital circuit may include one or m ore digital term inal circuit sections. These circuits term inate at both  ends in 
digital sw itching m achines. A schem atic draw ing is shown in Figure 3 /M .562.

4 Allocation of losses in mixed analogue/digital circuits

In Figure 2 /M .562, the attenuators needed to  control any variability in the analogue portions o f the 
circuits, arising from  loss variations with time, or attenuation  distortion, are shown sym m etrically for both 
directions o f transm ission. How ever, in practice, such arrangem ents m ay require nonstandard  levels at the 
boundaries between circuit sections.

A dm inistrations are advised tha t should they prefer to adopt an asym m etric arrangem ent, e.g., by putting  
all the loss into the receive d irection at only one end o f a circuit or circuit section, then, provided that the loss is 
sm all, e.g., a to tal o f not m ore than  1 dB, the small am ount o f asym m etry that results in the in ternational portion  
o f the connection will be acceptable, bearing in m ind the small num ber o f in ternational circuits encountered in 
m ost actual connections.
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a) Digital circuit

I I I |
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b) Digital circuit with digital terminal circuit section  

Note  — E xplanation  o f sym bols and  nom enclature is given in Figure 1/M .562.
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Digital circuits

§ Number of unintegrated PCM digital processes

5.1 General principle

It is recognized that in the mixed analogue/d ig ital period, there could be a considerable presence of 
un integrated  digital processes in the w orldwide telephone network. C onsequently, it is im portan t that the 
incorporation  of these processes should take place in such a way that when integration o f functions can occur, 
unnecessary items o f equipm ent will no t rem ain in the all-digital network.

5.2 Restrictions due to transmission impairments

In the mixed ana logue/d ig ita l period, it may be necessary to include a substantial num ber o f unintegrated
digital processes in in ternational telephone connections. To ensure that the resulting transm ission im pairm ents
(quantization , attenuation  and group-delay distortion) introduced by such processes do not accum ulate to the 
po in t where overall transm ission quality can be appreciably im paired, it is recom m ended tha t the p lanning  rule 
given in R ecom m endation G.113, § 3 [2], be com plied with. The effect o f this rule is to lim it the num ber o f 
un integrated  digital processes in both  the national and  in ternational parts o f telephone connections.

In  the case o f all-digital connections, transm ission im pairm ents can also accum ulate due to the in co rp o ra
tion o f digital processes (e.g., digital pads). The m atter o f accum ulating such im pairm ents under all-digital 
conditions is also dealt with in R ecom m endation G.113, § 3 [2],

References

[1] C C IT T  R ecom m endation The transmission plan, Vol. I l l ,  Rec. G.101.

[2] C C IT T  R ecom m endation Transmission Impairments, Vol. I l l ,  Rec. G.113.
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Recommendation M.565

ACCESS P O IN T S  FO R  IN TER N A TIO N A L T E L E PH O N E  C IR C U IT S

1 General

This R ecom m endation specifies the access points required for testing and m easuring purposes on 
in ternational te lephone circuits. (Access points for other types o f circuit are dealt with in R ecom m enda
tion M .l 10.)

2 Types of access point and their uses

2.1 Three basic types o f access points are required for in ternational telephone circuits. These should be 
provided and used in accordance with the following principles:

2.1.1 The in ternational circuit for public telephony includes the in ternational line (as defined in R ecom m enda
tion  M.700). Points serving to distinguish the ends o f the in ternational line should be provided, where possible, in 
the form  of 4-wire access points called line access points as defined below.

line access points (points d ’acces a la ligne — puntos de acceso a la linea)

Points used by the C C IT T  to define the limits o f an in ternational line, and from  which m easurem ents are 
made. Only one “ line access p o in t” exists at each end o f an in ternational line. The precise location o f each 
such po in t depends on the A dm inistration  co n cern ed ’).

W here a digital in ternational exchange is interfaced with the transm ission network by prim ary (or higher 
order) digital paths, a line access po in t at “circuit” level cannot generally be provided. In this case, any necessary 
tests and  m easurem ents norm ally carried out at the line access po in t may be perform ed at the digital path access 
p o in t2) nearest to the in ternational exchange. A lternatively, if  practical and convenient, such tests may be carried 
out from  the circuit access point, as defined in § 2.1.2.

2.1.2 At the in ternational switching centres, at the term inals o f a circuit, “circuit access po in ts” as defined below 
should be provided.

circuit access points (points d ’acces au circuit — puntos de acceso al circuito)

Four-w ire access points so located that as m uch as possible o f the in ternational circuit is included between 
corresponding pairs o f these access points at the two centres concerned. These points, and  their relative 
level (with reference to the transm ission reference point) are determ ined in each case by the A dm inistration 
concerned. They are taken as the basic practical reference points o f know n relative level to  which other 
transm ission m easurem ents will be related. In other words, for m easurem ent and lining-up purposes, the 
level at the appropria te  circuit access po in t is the relative level with respect to which other levels are 
adjusted.

The requirem ent to  provide a circuit access point w ithin a digital in ternational exchange will be met by 
any suitable m ethod o f obtain ing access to the digital bit stream  (time slot) corresponding to an individual 
te lephone circuit.

2.1.3 W here an in ternational te lephone circuit appears at its basic frequencies or basic bit rate within a transit 
country, an interm ediate access po in t for testing and  m easuring purposes should be provided at tha t location in 
the transit country.

A com pandor, if  fitted, should be connected on the line side o f the line access poin ts and not between the line access po in t
and  the circuit access point. In this way the rela tionsh ip  between the nom inal transm ission levels at these two points on a
circuit with a com p an d o r is the sam e as for o ther circuits.

The access po in ts required  for digital leased circuits have yet to  be specified. This m atter is fo r fu rther study by Study
G ro u p  IV.
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2.2 The line access points and  circuit access points (and any interm ediate access points in transit countries) 
will be used by the appropriate  testing p o in ts3* in all tests and  m easurem ents for the line-up and m aintenance of 
in ternational telephone circuits.

2.3 At the discretion o f A dm inistrations, m eans of giving access to the circuit access points a n d /o r  the line 
access points from  rem ote locations may be provided — such rem ote locations being within or outside the 
in ternational centre. Such arrangem ents avoid the need for staff to enter equipm ent areas for circuit testing 
purposes, and increase the flexibility and  efficiency o f the m aintenance organization where large num bers o f 
circuits m ust be m aintained.

2.4 In order to line-up and m aintain  circuits routed on a m ixture o f analogue and digital systems it is 
necessary to carry out m easurem ents o f analogue circuit param eters at digital in ternational exchanges. If  this 
requirem ent cannot be met by suitable digital test equipm ent, it may be necessary to provide a “test co d e r/ 
decoder” to convert digital access points (operated at 64 k b it/s  for exam ple) to  analogue access points (at voice 
frequency), thus enabling  analogue m easuring equipm ent to be used.

2.5 Figure 1/M .565 shows typical access and test equipm ent arrangem ents for analogue and  digital in te rna
tional exchanges. Subject to m eeting the requirem ents in §§ 2.1 to 2.4 above, the actual arrangem ents at a 
particu lar in ternational centre are left to the discretion of the A dm inistration concerned.

Note — Rem ote access arrangem ents, as described in § 2.3, are only a physical extension o f the access 
points to a m ore convenient location(s). Thus, in the Series M Recom m endations, the term s “ line access po in ts” 
and “circuit access po in ts” are used (w ithout qualification) irrespective o f the m anner in which the required access 
is obtained.

3 Transmission characteristics and choice of levels at analogue access points

3.1 The im pedance at analogue access points should have a return loss against the nom inal im pedance o f the 
m easuring apparatus o f the station (for exam ple 600 ohms, nonreactive) o f not less than 20 dB over the range 
600-3400 Hz and no t less than 15 dB over the range 300-600 Hz.

3.2 It should be recognized tha t the analogue link access po in t shown in Figure lb /M .565  is suitable only as a 
m aintenance access point. It is not intended for the setting-up or lining-up o f individual circuits, because the 
circuits levels at these points are not specifically defined. This occurs because the shape o f the group and 
supergroup filters have not been com pensated for at this point by the channel translating  equipm ent adjustm ents.

3.3 It is not possible to recom m end a value for the nom inal transm ission loss between the circuit access points
of a switched public telephony circuit, because o f the freedom  accorded to A dm inistrations in choosing the 
transm ission levels at these points. However, bearing in m ind that the attenuation  between the circuit access points 
and the virtual analogue switching points will have a fixed and know n value and  that it is possible to build  out
the w iring to circuit access points to a know n loss, the send and receive level at the circuit access po in t should be
chosen such that the circuit level diagram  is respected.

3.4 It is advantageous to adop t the same value o f relative level at the send line access points for every circuit 
connected to the exchange. Sim ilarly, all the receive line access points could also be at a particu lar com m on 
nom inal value of relative level. W hen relative levels are m ade uniform  in this way, line-up and  m aintenance 
activity is greatly sim plified. Also, lines can be readily cross-connected at the line access points, which is useful in 
the im m ediate replacem ent o f faulty lines in an emergency.

3.5 If  the nom inal relative level at the receive line access po in t is chosen to be higher than tha t at the send line
access po in t o f the same exchange, this level difference can be used to offset the inherent transm ission loss in the 
signalling and switching equipm ent, and the requirem ents o f the C C IT T  transm ission plan can be m et w ithout the 
obligation to install supplem entary audio-frequency am plifiers.

Note — It is preferred to  m ake transm ission m easurem ents between 4-wire access points but, as a 
perm issible alternative, a term inating  unit may be provided together with an associated 2-wire access po in t for 
m easurem ent purposes. The transm ission levels and losses m ust be chosen so tha t the nom inal loss between virtual 
analogue switching points is 0.5 dB (or 0.0 dB for wholly digital circuits), and  the circuit level d iagram  is 
respected.

For exam ple, those defined in R ecom m endations M.717 and M.718.
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4 Interface requirements at digital access points

4.1 D igital access points at 64 k b it/s  should be operated in the contradirectional m ode and should meet the
interface requirem ents o f § 1.2.3 o f Recom m endation G.703. [1].

4.2 D igital path  access points, operated  at 1544 k b it/s  or 2048 k b it/s  (or higher hierarchical b it rates) should
meet the interface requirem ents o f Recom m endation G.703. [1].

4.3 Interface requirem ents for digital access points on circuits using an encoding technique o ther than PCM
are under study by Study G roup  IV.

Reference

[1] C C IT T  R ecom m endation, Physical electrical characteristics o f  hierarchical digital interfaces, Vol. I l l ,  
Rec. G.703.

Recommendation M .570

C O N ST IT U T IO N  O F T H E  C IR C U IT ; 
PR ELIM IN A R Y  EX C H A N G E O F IN FO R M A TIO N

As soon as it is decided to bring a new circuit into operation, the technical services o f the term inal 
countries should agree upon the circuit control station , and the technical service o f each transit country should 
advise the other technical services concerned o f the nam e o f the sub-control station chosen for its territory. I f  the 
circuit is routed  in a direct group or block crossing a transit country w ithout dem odulation  or dem ultiplexing, no 
sub-control station need be provided for the transit country. W hen a circuit is subjected to analogue to  digital 
conversion using, for exam ple, a transm ultiplexer, the location o f the transm ultiplexer should be designated as 
circuit sub-control station.

Also the technical services o f all the countries concerned should send to  the technical service responsible 
for the circuit control station in form ation which will be required for the preparation  o f the circuit routing form  
(see the A ppendix  to this R ecom m endation) using the letter and num ber code on the form. The in form ation for a 
circuit w ithout audio sections will consist o f the num bers o f the groups or blocks used and the num ber o f  the 
channel in each group or block.

The inform ation should preferably be sent by telex and the exam ples below show typical telex messages 
concerning the provision o f Bucuresti-London 1 when the circuit is analogue, digital or mixed analogue/d ig ital.

This m ethod using the telex services enables agreem ent on routing details to  be obtained quickly and also 
enables circuit routing  forms to be com pleted by the technical services responsible for the circuit control stations 
as soon as a circuit is pu t into service or rearranged.

Exam ple I  — Telex message from  the technical services o f the U nited K ingdom  to the technical services 
o f the Federal R epublic o f G erm any, A ustria, H ungary and R oum ania for an analogue circuit:

NETW O R K  CON TRO L DIV ISION BTI LO N D O N  TO FT Z  D A RM STAD T
G E N T E L  W IEN
G E N T E L  BUD A PEST
G E N T E L  B U C U R EgTI

O U R  REF.

PROPOSE PROVISION 01 BUCURF§TI FONDON 1
USING FRANKFURT FONDON 1201/9 SIGNAFFING 500/20
GRATFFUF FOR YOUR AGRFFMFNT OR COUNTER PROPOSAFS. REGARDS.
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Exam ple I I  — Telex message from  the technical services o f the Federal R epublic of G erm any in reply to 
telex in exam ple I:

FT Z  SCHALT DM ST TO N ETW O R K  CO N TRO L D IV ISIO N  BTI LO ND ON 
10 APR
YOUR REF. OUR REF.
2 = FEDERAL REPUBLIC OF GERMANY 3—BUCURE§TI—LONDON 1 
5 = FRANKFURT/MAIN 
A = FFT — L 1201/9 B = 840 
A = FFT — WIEN 1201/11 B = 740

REGARDS.

COPIES TO WIEN, BUDAPEST, BUCURE§TI

Sim ilar messages could be used for a digital circuit. The channel to be used then could be, for exam ple, 
F rankfurt-L ondon 30N 003/22.

Exam ple I I I  — Telex message from  the technical services o f the U nited K ingdom  to the technical services 
o f the Federal R epublic o f G erm any, A ustria, H ungary, and R oum ania for a m ixed analogue/d ig ital circuit using 
a transm ultip lexer at F rankfurt:

N E T W O R K  C O N T R O L  D IV ISIO N  BTI L O N D O N  TO FTZ D A R M STA D T
G E N T E L  W IE N  
G E N T E L  B U D A PEST 
G E N T E L  B U C U R E§T I

O U R  REF.

PR O PO SE PR O V ISIO N  O F  B U C U R E§T I -  L O N D O N  1
U S IN G  F R A N K F U R T -L O N D O N  30N C 004/7  S IG N A L L IN G  SYSTEM  NO. 5. 
G R A T E FU L  FO R Y O U R  A G R E E M E N T  OR C O U N T E R  PROPOSALS. R EG A R D S.

Example I V  — Telex message from  the technical services o f the Federal Republic o f G erm any in reply to 
the telex in Exam ple III:

FTZ SC H A LT D M ST TO N E T W O R K  C O N T R O L  D IV ISIO N  BTI L O N D O N  

10 A PR

Y O U R  REF. O U R  REF.

2 =  FE D E R A L  R E PU B L IC  O F  G E R M A N Y
3 =  B U C U R E § T I-L O N D O N  1
5 =  F R A N K F U R T /M A IN
19 =  F R A N K F U R T /M A IN
A =  FFT -  L 30N 0004/7  B =  840
A =  FFT  -  W IE N  12008/7 B =  740

R E G A R D S.

C O PIES TO W IE N  B U D A PEST B U C U R E§T I.
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Using the above-m entioned inform ation and the data supplied by sub-control stations, the circuit control 
station makes out a circuit routing fo rm  (see A ppendix to this Recom m endation, which can serve as a routing form 
or level diagram ) which is used as a level diagram  for voice-frequency sections. This routing form shows the 
nom inal relative levels at:

— circuit control and sub-control stations;

— frontier stations, if the circuit is reduced to a voice-frequency section across a frontier;

— stations where the circuit is reduced to voice frequency, in those cases where the circuit passes via a
series o f groups or blocks.

The technical service o f the circuit control station sends the routing form  to the technical services o f the 
sub-control stations o f the in ternational circuit concerned in the following cases:

a) only at the specific request o f one o f the A dm inistrations concerned when the circuits are routed on
one channel o f a single in ternational group link or digital path ;

b) in all cases for circuits otherw ise constituted.

The despatches are sent in duplicate, one copy for the technical service and one for the sub-control station.
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A P PE N D IX  

(to Recom m endation M.570)

Routing form for an international circuit

1 . Date o f i s s u e .....................................................................................
2 . Technical service o f ....................................................................... ...........................  A m erican T elephone and  T elegraph Co.
3. C ircuit d e s ig n a t io n ....................................................................... ...........................  New Y ork (10) — Stockholm  1
4. L e n g t h ............................................................................................... ...........................  7870 km
5a. C ontro l station .............................................................................. ...........................  New Y ork
5b. Sub-control s ta t io n s ....................................................................... ...........................  L ondon, Stockholm
6 . D ate o f pu tting  in to  service . . . ............................................ ........................... O ctober 1972
7. Type o f ISC at contro l station e n d ......................................... ................. ... Analogue
8 . Type o f  ISC at sub-control station e n d .............................. ...........................  A nalogue
9a. Echo suppressors a t .......................................................... . . . ...........................  New Y ork QA), Stockholm  (Vi)
9b. Echo cancellers a t ........................................................................... ...........................  N one

10. C om pandors a t .............................................................................. ...........................  N one
11. S ig n a llin g ............................................................................................ ................. System No. 5
12. Sw itching e q u ip m e n t ....................................................................
13. Special equipm ent a t ....................................................................
14. Special concen tra to r 1 ....................................................................
15. Estim ated weighted noise p o w e r ............................................ ...........................  - 4 8  dBmO (36 dBa)
16. Special perform ance requirem ents a t ..................................... ...........................  N one
17. H angover tim e o f suppressors a t ............................................ ...........................  New Y ork: 50 ms

Stockholm : 50 ms
18. Estim ated total d isto rtion  p o w e r ............................................ ...........................  N ot applicable
19. T ransm ultip lexer a t ....................................................................... ...........................  N one

Stations 
and constitution

Length o f section 
(in km)

Nominal relative level at reference 
measurement p o in t2 (dBr)

Estim ated group 
delay time at 

800 Hz 
(milliseconds)

Rem arks3

Direction 1 Direction t

(A) (B) (C) (D) (E) (F)

New York 0 . 0 -4 .5

Through-
group
connection
points
Conil (Spain),
Sesimbra
(Portugal)

34-A-/C/-8 522 3.2

Green Hill + 7.0 +7.0

1602-05-/A/-5 5813 36.5

London +4.0 -4 .0

1 2 1 1 / 1 1535 9.5

Stockholm + 3.5 - 1 1 . 0

1 Insert CMS only, through and CMS, or none as appropriate (or equivalent).
2 An asterisk after the relative level indicates that the nominal value of the impedance at the measuring point differs from 600 ohms.
3 When this column is completed for loaded cables the effective bandwidth of the section will be inserted.
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Recommendation M.580

SETTIN G  U P AND LIN IN G  U P AN IN TER N A TIO N A L C IR C U IT  
FO R PU B LIC  TEL E PH O N Y

1 Introduction

This Recom m endation applies to all circuits operated on a m anual, sem iautom atic or fully autom atic basis, 
w hether provided solely by analogue transm ission and switching systems or by a m ixture o f analogue and  digital 
systems.

2 Organization

The guiding principles for the general m aintenance organization o f in ternational circuits are given in 
R ecom m endation M.70.

2.1 An in ternational circuit m ay consist o f various national and in ternational circuit sections; these circuit
sections consist o f two telephony channels, one for each direction o f transm ission, or a m ixed ana logue/d ig ita l 
term inal section or a digital term inal section. The types o f circuits and circuit sections for public telephony are 
described in R ecom m endation M.562.

2.2 At the term inal stations o f the circuit, access points are provided in accordance with R ecom m enda
tion M.110 (see also R ecom m endation M.640). A t interm ediate stations an access point is provided (see also 
R ecom m endation M.110 for transit circuits), its position  in the circuit being so chosen that as m uch as possible o f 
the audio-frequency apparatus in the station is included in any m easurem ent m ade at that station in the direction 
o f transm ission concerned.

2.3 In establishing an in ternational circuit, the circuit, line and circuit section access points define the lim its o f
the circuit, line and circuit section, and these are used as the basic elements involved in setting-up, lining-up, and 
fault location.

Note  -  The line access po in t at the term inal station will also be used as the circuit section access po in t at 
that station.

3 Limits for the overall loss of a circuit and circuit sections

3.1 L im its fo r  overall loss at 800 H z

The objective is to m ake the value o f overall loss at 800 Hz as near as possible to its nom inal value. W hen 
adjustm ent is provided in steps, these should enable the loss to be adjusted to  within ±  0.3 dB o f the nom inal 
value.

3.2 Lim its fo r  the overall loss/frequency characteristic

N ational te lephone networks are p lanned  and provided by A dm inistrations to give satisfactory telephone 
transm ission on national calls in the m ost econom ical way and will, in consequence, have but little m argin against 
add itiona l transm ission im pairm ent in calls on the longest connections.

In ternational te lephone calls require the two corresponding parts o f the national networks in the term inal 
countries to be interconnected by a switched chain o f in ternational circuits. The present C C IT T  plan  for 
w orldw ide telephone connections specifies a m axim um  of six in ternational circuits in a connection. In some 
circum stances the nom inal reference equivalent o f the connection could be 3 dB greater than in the past. This 
additional loss, in com bination  w ith increased line noise, m akes it very desirable to  m inim ize the transm ission 
im pairm ents in troduced by the in ternational circuits.

In order to  have an objective for a circuit for m aintenance purposes, the following principles should be
applied.

3.3 The overall loss/frequency  distortion  o f a circuit depends on w hether it is set up entirely on 4-kHz spaced 
channels, or entirely on 3-kHz spaced channels or on com binations of such channels, even including small 
sections o f  audio cable. Three sets o f lim its are given in  Tables 1/M .580, 2 /M .580 and 3/M .580.
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The principles on which the tables are based are as follows:

a) the m axim um  loss in the relevant frequency range should not be greater than 9.0 dB relative to the 
loss at 800 Hz in order to avoid d isturbing the noise pow er distribution  in the circuit to any extent;

b) the use o f equalizers at in term ediate stations should be avoided as far as possible;

c) where a mixed type o f com position is used the arrangem ent o f 3-kHz plus 4-kHz spaced channels in a 
circuit w ould cater for m ost o f the cases of com position likely to be encountered in practice (for 
exam ple, one 3-kHz channel in series with two 4-kHz channels);

d) to perm it some flexibility to A dm inistrations to use a m easure o f pre-equalization if necessary in order 
to avoid low-level signals entering a long section.

TABLE 1/M.580

Limits for the overall loss/frequency characteristic between circuit access points and the access points of circuit sections
for circuits and circuit sections using 4-kHz spacing

Overall loss relative to that a t 800 Hz

Frequency
Hz Between circuit access points

At the access point 
at intermediate stations

dB dB

Below 300
not less than 0 . 0  

otherwise unspecified
not less than -3 .0  

otherwise unspecified

300 to 400 + 3.5 to  -1.0 + 9.0 to -3 .0

400 to 600 + 2 . 0  to - 1 . 0 + 6.0 to -3 .0

600 to 2400 + 1 . 0  t o - 1 . 0 +6.0 to -3 .0

2400 to 3000 + 2 . 0  to  —1 . 0 +6.0 to -3 .0

3000 to 3400 + 3.5 to  -1 .0 + 9.0 to -3 .0

Above 3400
not less than 0 . 0  

otherwise unspecified
not less than -3.0 

otherwise unspecified
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TABLE 2 /M .580

Limits for the overall loss/frequency characteristic between circuit access points and the access points of circuit sections
for circuits and circuit sections using 3-kHz spacing

Overall loss relative to  that at 800 Hz

Frequency
Hz Between circuit access points At the access point 

at intermediate stations

dB dB

Below 200 not less than 0 . 0  

otherwise unspecified
not less than -  1.5 

otherwise unspecified

200 to 250 + 10.5 to -0 .5 not less than -1 .5  
otherwise unspecified

250 to 300 + 6.5 to  -0 .5 + 9.0 to -1 .5

300 to 2700 + 1.0 to -0 .5 + 7.0 to -1 .5

2700 to 2900 + 2.5 to  -0 .5 + 7.0 to -  1.5

2900 to 3050 +6.5 to -0 .5 + 9.0 to -1 .5

Above 3050 not less than 0 . 0  

otherwise unspecified
not less than -  1.5 

otherwise unspecified

TABLE 3 /M .580

Limits for the overall loss/frequency characteristic between circuit access points and the access points of circuit sections 
for circuits and circuit sections using 3-kHz and 4-kHz spacing

Frequency
'H z

Overall loss relative to that at 800 Hz

Between circuit access points
At the access point 

at interm ediate stations

dB dB

Below 300 not less than 0 . 0  

otherwise unspecified
not less than -  3.0 

otherwise unspecified

300 to 400 + 3.5 to - 1 .0 + 9.0 to -3 .0

400 to 600 + 2 . 0  t o - 1 . 0 +6.0 to -3 .0

600 to 2400 + 1 . 0  to - 1 . 0 + 6.0 to - 3 .0

2400 to 2700 + 2 . 0  t o - 1 . 0 +6.0 to -  3.0

2700 to 2900 + 2.5 to -1 .0 + 9.0 to -  3.0

2900 to 3050 +6.5 to -1 .0 + 9.0 to -3 .0

Above 3050
not less than 0 . 0  

otherwise unspecified
not less than -3 .0  

otherwise unspecified
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3.4 Table 1/M .580  is based on the limits recom m ended for a pair o f 4-kHz channel equipm ents (R ecom m en
dation  G.232 [1]), a small addition  having been m ade to the recom m ended lim its to allow for the additional 
d istortions likely to be introduced by the group link and  by the circuit and exchange apparatus. The equalization 
limits are three tim es the circuit limits.

Table 2 /M .580 is sim ilarly based on the lim its recom m ended for a pair o f 3-kHz channel equipm ents 
(R ecom m endation G.235 [2]) with an allow ance for the group link and for circuit and  exchange apparatus.

For in ternational circuits com posed o f 4-kHz and  3-kHz sections, the lim its given in Table 3/M .580 are a 
com bination  o f the lim its given in Tables 1/M .580  and  2/M .580, taking into account the factors given in 3.3 a) 
to  3.3 c) above.

The limits to be im posed on the loss/frequency  characteristic at in term ediate stations are also shown in 
Tables 1/M .580, 2 /M .580 and 3/M .580.

W here a circuit or circuit section contains mixed ana logue/d ig ital channels, the table to be used should be 
based on the channel spacing o f the analogue carrier associated with the mixed circuit or circuit section.

A circuit section or tha t portion  o f a circuit m ade up o f wholly digital channels should be treated as an 
analogue circuit section or circuit having 4 kH z spaced channels.

C ircuit sections m ade up o f digital or mixed ana logue/d ig ita l term inals should follow the limits given for 
m easurem ents between circuit access points in Table 1/M .580.

4 Setting up and lining up analogue and mixed circuit sections

4.1 The circuit sub-control stations responsible for the various national and  in ternational circuit sections 
should arrange to set up  these sections.

The circuit sections are lined up and the overall loss/frequency characteristic o f each is recorded from  
term inated-level m easurem ents.

This is done by sending at a level o f —10 dBmO^ at the reference test frequency at the access po in t at the 
interm ediate sub-control station or at the line access po in t at the control station or term inal sub-control station 
and  adjusting the received level at the access point at the adjacent interm ediate sub-control station to as close to 
its nom inal level as possible in the d irection o f transm ission concerned.

4.2 The loss/frequency  characteristic should then be m easured at frequencies chosen from  the follow ing list, 
according to the characteristics o f the circuit section to be set up:

200, 250, 300, 400, 600, 800, 1000, 1400, 2000, 2400, 2700, 2900, 3000, 3050 and 3400 Hz.

Technical services may agree to m ake m easurem ents at other frequencies if it is considered useful to do so. 
The test signals should be applied  at a level o f —10 dBm O1/

F or circuit sections effectively transm itting  up to only 3000 Hz (for exam ple, circuits using 3 kHz spaced 
channels) the m easurem ent at 3400 Hz is, o f course, not applicable.

The overall loss at 800 H z 2) should be as near as possible to the nom inal value.

The overall loss at other frequencies should lie w ithin the limits given in Tables 1/M .580, 2 /M .580 
and  3 /M .580 (see 3.3 above).

F or each circuit section the results for each direction o f transm ission are forw arded to the control and 
term inal sub-control stations.

This is the preferred level. How ever, by agreem ent between A dm inistrations, a level o f 0 dBmO may be used.

For in ternational circuits, 800 Hz is the recom m ended frequency for single-frequency m aintenance m easurem ents. How ever, 
by agreem ent betw een the A dm in istra tions concerned, 1000 Hz m ay be used for such m easurem ents, since it is a fact that 
1000 Hz is widely used for single-frequency m easurem ents on in ternational and in tercontinenta l circuits.

M ulti-frequency m easurem ents m ade to determ ine the loss/frequency  characteristic will include a m easurem ent at 800 Hz 
and  therefore the reference frequency for such characteristic can still be 800 Hz.

R eference should be m ade to  Supplem ent No. 3.5 [3] concerning m easuring frequencies to be used on circuits routed over 
PCM  systems or th rough  digital exchanges.
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At term inal stations, during these m easurem ents, the signalling connections to the autom atic equipm ent 
should be disconnected if the signalling units are incorporated  in the carrier term inal equipm ent. W hen the 
line-signalling relay sets are included in the lines and  apparatus being m easured, any voice-frequency signalling 
receiver m ust be rendered inoperative or its action m ade ineffective.

5 Setting up and lining up mixed analogue/digital and digital terminal circuit sections

5.1 As shown in F igure 2 /M .562, mixed analogue/d ig ital and  digital term inal circuit sections can occur at 
bo th  term inal and in term ediate locations in a circuit. However, in bo th  cases these term inal circuit sections fall 
wholly w ithin an individual A dm in istra tion’s boundaries. Thus, they w ould norm ally be set up  and  lined up 
independently  using national practices. However, A dm inistrations may bilaterally  choose to apply  a single 
procedure for setting up and lining up a com bination o f a digital circuit section term inated at each end by a 
mixed ana logue/d ig ita l term inal section. In this case, the procedures and limits given in § 4 above for analogue 
circuit sections should be applied  to this com bination  o f circuit sections.

5.2 In  order to  provide som e guidelines for the setting up and lining up  o f mixed ana logue/d ig ita l term inal 
sections, two suggested procedures are described in A nnex A.

6 Setting up and testing digital circuit sections

6.1 As with digital channels, because the test procedures required for setting up and initially testing the digital 
path  also set-up and test the digital circuit section, no additional tests on a circuit section are recom m ended.

7 Setting up and lining up an international circuit

7.1 Setting up the circuit

7.1.1 The sub-control station responsible for the various circuit sections having com pleted the setting-up and  
lining-up o f those sections should arrange to connect them  together and  advise the control station. In addition , the 
contro l and  term inal sub-control stations, in conjunction with their testing points, should ensure tha t all associated 
signalling, switching and  other term inal equipm ent has been connected, is free from  faults, and  is operating  
satisfactorily.

7.1.2 W hen the control station has been advised by all the sub-control stations that the sections constituting the 
circuit have been connected together, the control station should agree with the sub-control stations upon  a tim e 
when the whole circuit may be lined up.

7.2 Lining up the circuit

7.2.1 Preliminary work

7.2.1.1 The receiving term inal sub-control station studies the test results o f the individual circuit sections, 
particularly  observing the way in which the variations w ithin the perm issible tolerances will accum ulate when the 
sections are interconnected. The receiving term inal sub-control station for each direction o f transm ission 
determ ines from  these studies and  observations the am ount o f gain and equalization adjustm ent which will be 
required at interm ediate and  term inal stations to obtain  a satisfactory overall characteristic.

7.2.1.2 From  the test results the cum ulative overall loss over the frequency band  at interm ediate sub-control 
stations is calculated with respect to the overall loss at 800 Hz. An equalizer should be Fitted at the request o f the 
receive term inal sub-control station  at those stations at which the sum of the m easured overall lo ss/frequency  
characteristics o f the individual sections exceeds the provisional lim its (see 3.4 above). In determ ining the lim its, 
due account m ust be taken o f the presence o f 3-kHz spaced channel translating  equipm ent.

The num ber o f interm ediate equalizers should be kept to a m inim um . W hen the receiving term inal 
sub-control station has been advised by all the other sub-control stations that the circuit sections and  any 
prescribed equalizers have been connected together, a tim e when the circuit can be lined up  should be agreed 
upon.
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7.2.2 A djustm ent o f  the overall loss at the reference test frequency

7.2.2.1 At the appropriate  tim e o f line-up, the control station, in cooperation  with the various sub-control stations, 
proceeds with the overall line-up o f the circuit, first at a frequency o f 800 H z 3).

For this, the control station arranges to send an 800-Hz test signal at a level o f —10 dB m 04), for exam ple 
at the circuit access point o f the circuit. In addition , the level at the line access point at the term inal stations 
should be adjusted to as close to the nom inal value as possible.

1.2.2.2 The interm ediate sub-control stations will then arrange to m easure the level o f the 800-Hz test signal and  
to adjust it to the nom inal value at the access points o f the circuit (as defined in 2.2 above) in that direction o f 
transm ission. M easurem ents and  adjustm ents should also be m ade at frontier stations where the circuit includes an 
audio-frequency section crossing a frontier.

7.2.2.3 At the d istan t term inal sub-control station the received level o f the test signal should be adjusted until the 
required overall loss is obtained at the circuit access point.

The procedure is then repeated for the other direction o f transm ission o f the circuit.

In order to  minim ize cum ulative gain or loss at 800 Hz the receive term inal sub-control station may
request in term ediate sub-control stations to alter the gain setting for the receive direction of their sections by not 
m ore than  one gain control step. In this way it should be possible to com pensate, at successive stations, the 
departures from  the nom inal value while staying w ithin the perm issible limits. Theoretically, this adjustm ent will 
be needed in not m ore than half the stations.

7.2.2.4 It is not possible to recom m end a value for the nom inal transm ission loss between the circuit access points 
o f a switched public telephony circuit because o f the freedom  accorded to A dm inistrations in arranging the
relative levels at these points. However, bearing in m ind that at each end o f the circuit the attenuation  between the
circuit access po in t and the virtual switching points will have a fixed and know n value and that it is possible to 
build out the wiring to  circuit access points to a know n loss, the send level at the circuit access po in t should be so 
chosen that, on the circuit, the circuit level diagram  is respected. [See also R ecom m endation M.640, § 2.1 d).]

7.2.3 M easurement o f  the overall loss/frequency response

7.2.3.1 W hen the circuit has been lined up at 800 Hz, m easurem ents should be m ade between circuit access points 
at the term inal stations and also at interm ediate sub-control stations and frontier stations when an audio-section 
crosses a frontier. The loss/frequency  characteristic should then be m easured at frequencies chosen from  the 
follow ing list, according to the characteristics o f the circuit to be set up:

200, 250, 300, 400, 600, 800, 1000, 1400, 2000, 2400, 2700, 2900, 3000, 3050 and 3400 Hz.

Technical services may agree to make m easurem ents at other frequencies if it is considered useful to do so. 
The test signals should be applied at a level o f —10 dB m 04).

7.2.3.2 I f  necessary, the receiving term inal sub-control station may equalize the circuit at this stage by m eans o f 
an equalizer in tha t station, so that the overall loss/frequency characteristic lies w ithin the required limits. M inor 
adjustm ents to  com pensate for accum ulated m anufacturing tolerances in pad  and  equalizer values can now also be 
m ade at in term ediate stations. Those stations at which receive equalizers were necessary should rem easure the 
section including the equalizer, m aking term inated-level m easurem ents. The results o f those m easurem ents should 
be passed to  the receive term inal station.

For in ternational circuits, 800 Hz is the recom m ended frequency for single-frequency m aintenance m easurem ents. However, 
by agreem ent betw een the A dm inistra tions concerned, 1000 Hz m ay be used for such m easurem ents, since it is a fact that 
1000 Hz is widely used for single-frequency m easurem ents on in ternational and in tercontinental circuits.

M ulti-frequency m easurem ents m ade to  determ ine the loss/frequency  characteristic will include a m easurem ent at 800 Hz 
and  therefore the reference frequency for such characteristic  can still be 800 Hz.

R eference should be m ade to  Supplem ent No. 3.5 [3] concerning m easuring frequencies to be used on circuits routed  over 
PCM  systems or through digital exchanges.

This is the preferred level. How ever, by agreem ent betw een A dm inistrations, a level o f  0 dBmO may be used.
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These results now replace those previously subm itted under operation § 7.2.1.2 above for these sections, 
and are the results with which com parison is to be m ade in subsequent m aintenance. (The overall loss/frequency 
characteristic o f a section +  equalizer may not now lie within the limits appropriate  to a circuit section. It should 
be noted tha t one consequence o f this is that such a com bination cannot be used as a replacem ent for a faulty 
circuit section; for such replacem ent purposes the circuit section should be transferred  w ithout the equalizer.)

7.2.4 W hen the above m easurem ents and  necessary adjustm ents have been carried out, the control and term inal 
sub-control stations ensure that the lim its are achieved. The circuit can be regarded as being lined up.

8 M easurem ent of circuit noise

8.1 The m easurem ent o f circuit noise should be m ade for both directions o f transm ission.

F or the m easurem ents o f noise in one direction o f transm ission, the far end o f the circuit should be 
term inated  at the circuit access po in t, with an appropriate  value o f pure resistance.

At the circuit access po in t at the other end o f the circuit (near end) a m easurem ent o f the psophom etric 
voltage should be m ade, using a psophom eter having the characteristics recom m ended by the C C IT T  (see the 
weighting curve for this psophom eter in R ecom m endation 0.41 [4]).

8.2 C ircuit line-up noise m easurem ents should be com pared with the noise m aintenance objectives shown in 
Table 4 /M .580 according to the length o f the circuit concerned. The values in Table 4 /M .580 apply to single 
m easurem ents (see Note). It is assum ed tha t the noise m easurem ent will follow the m easurem ents and  adjustm ents 
outlined in 7.2.2 and  7.2.3 above.

8.3 W here the m easured noise is higher by 5 decibels or m ore than the appropria te  value from  Table 4 /M .580, 
or is higher than  — 37 dBmOp, whichever is the m ore stringent requirem ent, action should im m ediately be taken to 
locate and  rem edy any fault where possible. It may be useful to com pare noise m easurem ents on circuits o f 
identical or sim ilar constitution to help locate a possible fault.

TABLE 4 /M .580 

Noise objectives for public telephone circuit maintenance

Distance 
in kilometres <320 .

321
to

640

641
to

1600

1601
to

2500

2501
to

5000

5001
to

1 0 0 0 0

1 0 0 0 1

to
2 0 0 0 0

Noise (dBmOp) -5 5 -5 3 -5 1 -4 9 -4 6 -4 3 - 4 0

Note — For circuits routed via satellite, the section of the circuit provided by satellite (between earth stations) will contribute approximately 
10 000 pWp (—50 dBmOp) to the overall circuit noise. Therefore, for the purpose of determining the maintenance noise limits for interna
tional public telephony circuits, the section of the circuit provided by the satellite may be considered, from Table 4 /M .580, to be equivalent 
to a length of 2500 km. The effective noise length of such a circuit will be 2500 km plus the total length of the terminal routings.

8.4 W here the m easured noise is greater than  —44 dBmOp, and once it is ensured that no fault exists,, the 
fitting o f a com pandor should be considered. Such consideration is particularly  necessary if  the circuit is likely to  
be used in a 6-circuit chain. Reference should be m ade to Recom m endation G.143 [5] for technical guidance on 
the fitting o f com pandors. In particular, note should be taken o f the need to restrict their use to circuit sections 
provided on inherently  stable transm ission systems.

8.5 The noise m easured at the circuit access po in t during the initial line-up should be recorded for com parison 
against subsequent m aintenance m easurem ents.
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9 Measurements of other parameters

C ircuits used for reserve purposes in certain applications, for exam ple, data and facsim ile transm ission, 
have particu lar requirem ents in respect o f group-delay distortion, noise, etc. Reference should be m ade to  the 
C C IT T  R ecom m endations relating to  the type o f circuit concerned in order to find w hat these requirem ents are.

Note  -  The m easurem ent o f total d istortion  is under study. Provisional objectives are contained in 
Annex 4 to  Q uestion 18/IV  in C ontribu tion  CO M  IV -N o.l o f the present study period. These objectives are 
intended as a prelim inary guide to  the m axim um  total distortion  which could be present on a circuit.

10 Check of signalling level

M easurem ents should also be m ade to check tha t the absolute pow er level o f the signalling current at the 
transm itting  end o f the circuit in each direction o f transm ission has a nom inal value in accordance with 
Table 5 /M .580, or as agreed between A dm inistrations for signalling systems no t covered by C C IT T  R ecom m enda
tions.

Reference should be m ade to R ecom m endation M.470 for the check o f Signalling System R2 line signals. 
The interregister signals will be found  in Table 5 /M .580.

Note  — Such a check is not appropriate  for speech circuits o f Signalling System No. 6.

11 Functional tests

11.1 W hen the line-up procedure as described above has been com pleted, a check should be m ade o f the 
functioning o f the com pandors where appropria te  in accordance with Recom m endation M.590. This should be 
follow ed by a speaking test including a check of the satisfactory operation  of echo suppressors and echo cancellers 
and  a check that signalling transm ission over the circuit is satisfactory. For an autom atically operated  circuit using 
channel-associated signalling, the signal-transm ission testing facilities available at the control station should at 
least enable a check to be m ade o f the line-signals transm itted  between circuit access points, for exam ple, to verify 
tha t the forw ard signals are follow ed by the return  o f the appropriate  backw ard signals.

11.2 For m anually  operated circuits a check should be m ade to confirm  that line-signalling to the d istant end is 
satisfactory.

W here possible, both for m anually  and autom atically  operated circuits, test calls should be m ade to the 
distant-end operators or technical staff, as the case may be, to check the circuit both for signalling and 
transm ission perform ance.

11.3 Some A dm inistrations find a rapid  check o f the echo suppressors useful when setting up  a circuit. A 
suitable m ethod is described in [6] which can be carried out by agreem ent between A dm inistrations.

12 Records of results

Each station should keep a careful record o f the m easurem ent results for the receiving direction o f 
transm ission o f the sections term inating in the station. A record should be kept o f the overall loss at the reference 
frequency and also o f the overall loss/frequency  characteristic relative to the overall loss at 800 Hz.

The m easurem ents m ade m ust include the characteristics o f any equalizers which have been fitted and the 
final choice o f gain setting m ust be stated.

The receiving term inal stations will also m ain ta in  a careful record of all the section m easurem ents in the 
receiving direction o f transm ission. In addition  the term inal sub-control station should send a copy o f the overall 
records to the control station which thus will hold records for both directions o f transm ission. (Stations should 
p repare local records o f in-station tests o f equalizers and  records o f equalizer and gain settings.)

C areful records o f the results o f tests given in §§ 4 to 11 above should be m ade by both term inal stations. 
The contro l station should hold a copy o f the records for both  directions o f transm ission.
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TABLE 5 /M .580 

Absolute power of signalling current

Type of signalling

Signalling frequency Absolute power

Nominal
value Tolerance Nominal value in dBmO 

(tolerance ± 1 dB)

Manual signalling (System No. 1)
500 Hz 

interrupted

± 2 %
uninterrupted 

(500 Hz)
0

at
20 Hz interrupted

± 2 % (500/20 Hz) 
—3

One-frequency signalling (System No. 3) 2280 Hz ± 6  Hz — 6

Two-frequency signalling (System No. 4) 2040 Hz ± 6  Hz —9
2400 Hz ± 6  Hz —9

Multi-frequency systems (Systems No. 5 and 5bis)
Line signals3) (two-frequency) 2400 Hz ± 6  Hz —9

2600 Hz ± 6  Hz - 9

Register signalsb) (multi-frequency) 700 Hz ± 6  Hz — 7
900 Hz ± 6  Hz — 7

1 1 0 0 Hz ± 6  Hz —7
1300 Hz ± 6  Hz —7
1500 Hz ± 6  Hz —7
1700 Hz ± 6  Hz —7

Signalling System R l. Line signals 2600 Hz ±5  Hz 1 OO 1 o

Register signals^ 700 Hz ±1.5% — 7
900 Hz ±1.5% —7

1 1 0 0 Hz ±1.5% —7
1300 Hz ±1.5% —7
1500 Hz ± 1.5% —7
1700 Hz ±1.5% —7

Signalling System R2. Register signals11)

Forward 1380 Hz ± 4  Hz — 8

1500 Hz ± 4  Hz — 8

1620 Hz ± 4  Hz — 8

1740 Hz ± 4  Hz — 8

1860 Hz ± 4  Hz - 8

1980 Hz ± 4  Hz — 8

Backward 540 Hz ± 4  Hz — 8

660 Hz ± 4  Hz - 8

780 Hz ± 4  Hz — 8

900 Hz ± 4  Hz — 8

1 0 2 0 Hz ± 4  Hz — 8

1140 Hz ± 4  Hz — 8

a> For compound signals, the difference between the sent levels of f \  and fo should not exceed 1 dB.
b) The difference between the sent levels of two frequencies of which a signal is composed should not exceed 1 dB.
c> — 8  dBmO for the duration of the signal or for a minimum of 300 ms (whichever is the shorter) and for a maximum of 550 ms after which the 

level of the signal shall be reduced to —20 dBmO. 
d> The difference between the sent levels of the two frequencies of which a signal is composed should not exceed 0.5 dB.
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A N N E X  A

Methods proposed for setting up and 
lining up of mixed analogue/digital terminal sections

(to R ecom m endation M.580)

A .l Check o f  the m ixed analogue/dig ita l terminal equipment

The mixed ana logue/d ig ita l term inal equipm ent m ust be checked to  ensure that it meets C C IT T  
R ecom m endations and  the other relevant specifications (e.g. the check should include a general visual inspection 
and  vibration  tests, if  applicable). The check should, if  possible, also include a test o f both the equipm ent and 
transm ission system related alarm s and alarm  indicators associated with the mixed term inal. This is o f particu lar 
im portance if the equipm ent has rem ained unused since acceptance tests were carried out after installation.

A.2 M easurem ent and adjustm ent o f  levels

Either o f the m ethods A o r B below may be used in lining up the circuit sections on a mixed term inal, 
depending on the features o f the equipm ent and on the availability o f digital test equipm ent. N ote, bo th  m ethods 
require all o f the circuit sections associated with the particu lar prim ary block on the mixed term inal to  be 
out-of-service.

A.2.1 M ethod A — use o f  internal milliwatt test tone

This m ethod is only applicable for mixed ana logue/d ig ita l term inals equipped with an internally  generated 
digital test signal w ith a pow er o f 1 m illiw att at 800 H z 5), which can be applied  internally either in tu rn  or 
sim ultaneously in the analogue receive ou tput direction to all the circuits.

As show n in a) o f Figure A -1 /M .580, in the first step the internal digital test signal is actuated. Then for 
each internal circuit the analogue receive direction pad is adjusted, using an analogue m eter to bring the receive 
level as near as possible to its nom inal value.

To com plete the m easurem ent in step 2 as shown in b) o f Figure A -l/M .580 , first the internal digital test 
signal is rem oved and the digital side o f the term inal is looped (either in ternally  or externally). Next, using 
external analogue test equipm ent a nom inal 800 Hz 0dB m 06) tone is applied to  the analogue transm it input port 
o f each channel in turn. The transm it pad  is then adjusted using the analogue m eter connected to the analogue 
receive ou tpu t po rt o f the term inal to again bring the receive level as near as possible to its nom inal value.

A.2.2 M ethod B — use o f  digital test equipment

This m ethod, as shown in c) o f Figure A -l/M .580 , assumes tha t the appropriate  digital test equipm ent is 
available to m ake m easurem ents on individual 64 k b it/s  tim e slots w ithin the 2048 (1544) k b it/s  digital path  on 
the digital side o f the mixed term inal section.

To m ake the m easurem ents on the circuit sections, in the analogue to digital direction, a nom inal 800 Hz 
test signal is sent over each circuit section in tu rn  at a level o f —10 dBmO. The 64 k b it/s  tim e slot corresponding 
to  each circuit is m onitored  in tu rn  at the prim ary PCM  hierarchical level, using appropria te  digital test 
equipm ent, and each circuit is adjusted, where applicable, to obtain the correct bit sequence.

N ext, in the digital to analogue direction, a bit sequence corresponding to a nom inal 800 Hz test tone at 
— 10 dBmO is applied  to  the 64 k b it/s  tim e slot corresponding to each circuit section in tu rn , at the prim ary PCM  
hierarchical level, using a digital w ord generator, and  each circuit is adjusted to bring the received level as near as 
possible to its nom inal value.

F or in te rnational circuits 800 Hz is the recom m ended frequency for single-frequency m aintenance m easurem ents. However, 
by agreem ent betw een the A dm inistra tions concerned, 1000 Hz m ay be used for such m easurem ents, since it is a fact that 
1000 Hz is widely used for single-frequency m easurem ents on in ternational and in tercontinen ta l circuits.

R eference should be m ade to Supplem ent No. 3.5 [3] concerning m easuring frequencies to be used on circuits routed over 
PC M  systems o r th rough digital exchanges.
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[ / ]  Digital pa th  a c c e s s  point 

Line a c c e s s  point

F IG U R E  A-1/M.580

A.3 Other measurements

N o other m easurem ents are recom m ended at the tim e when the m ixed ana logue/d ig ital term inal circuit 
sections are being set up  and lined up. However, o ther m easurem ents may be required when the need is indicated 
during circuit line-up.

A.4 M ixed analogue/dig ita l sections at terminal exchanges

A.4.1 A t analogue switching exchanges

W here a m ixed ana logue/d ig ita l term inal circuit section is connected to an  analogue sw itching exchange, 
m ethod B described above could be extended to include all the audio equipm ent associated w ith the sw itching 
exchange. In this case the m easurem ents would be m ade between the digital path  access po in t and the circuit 
access points (see Figure 1 /M .110). The types o f m easurem ents to be perform ed for this case should be dictated by 
national practices.
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A.4.2 A t digital switching exchanges

W here a mixed ana logue/d ig ita l term inal circuit section is connected to a digital sw itching exchange, 
m ethod B can also be applied. In this case the digital test equipm ent shown in Figure A -lc /M .580  w ould be 
connected at the circuit access po in t through the digital exchange. The analogue test equipm ent would be 
connected at an in term ediate access point. The types o f m easurem ents to be perform ed for this case should be 
dictated by national practices.
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Recommendation M.590

SE T TIN G  U P  A C IR C U IT  FITTED  W ITH  A C O M PA N D O R

1 The com pandor should first be tested in accordance with the appropria te  design in form ation which should 
be m ade available in a suitable form  to the repeater station staff.

2 The com pandor should be fitted to the circuit only after the circuit w ithout its com pandor is satisfactory in 
respect o f loss and loss/frequency  response (see R ecom m endation M.580). The loss/frequency characteristic o f a 
circuit fitted with a com pandor is likely to be m isleading and need not be m easured.

3 The loss (or gain) at the reference frequency between circuit access p o in ts1' should be m easured in both 
d irections o f transm ission with an input level o f U dBmO both with and w ithout the com pandor in circuit, where 
U dBmO is the unaffected level o f the circuit (see R ecom m endation G.162 [1]). The difference caused by inserting 
the com pandor should not exceed 0.3 dB.

4 The noise pow er level, psophom etrically  w eighted and unw eighted, should be m easured w ith and w ithout 
the com pandor in circuit and the values noted. The inputs to the channels should be term inated  with 
600-ohm resistors during this test. No lim it is specified as the apparen t noise advantage gained depends on the 
level o f  uncom pandored  noise, the unaffected level, the com pression ratio  and the dynam ic range o f the 
com pandor.

5 A speaking test should be m ade on the circuit to  verify that there are no gross tracking errors.

Note  — R epeater station staff should be well instructed as to the • subjective effect o f errors and the 
location  o f  faults affecting com pandors.

Reference

[1] C C IT T  R ecom m endation Characteristics o f  compandors fo r  telephony, Vol. I l l ,  Rec. G.162.

A com pandor, if  fitted, should be connected on the line side o f  the line test-access points and  not betw een the line 
test-access po in t and  the circuit test-access point. In  this way the relationship  between the nom inal transm ission  levels at 
these tw o points on a circuit with a com pandor is the sam e as for o ther circuits.
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3.2 Routine maintenance of international telephone circuits

Recommendation M.600

O R G A N IZ A T IO N  O F  R O U TIN E  M A IN TEN A N C E M EA SU R E M E N T S ON  C IR C U IT S

The organization  o f routine m aintenance m easurem ents on all te lephone-type circuits should follow  the 
general requirem ents given in R ecom m endation M.733.

Recommendation M.605

R O U TIN E  M A IN TEN A N C E SC H ED U L E  
FO R  IN TER N A TIO N A L PU B LIC  T EL E PH O N Y  C IR C U IT S

1 General

A schedule for the routine m aintenance o f the in ternational public telephony circuits linking any two 
countries (including speech circuits o f Signalling System No. 6), is draw n up by bilateral agreem ent between the 
technical services’) o f the countries concerned. The program m ing o f the tests to be perform ed w ithin the agreed 
scheduled tim e is the responsibility o f each A dm inistration. It is for the circuit control stations to ensure tha t the 
routines are carried out w ithin the agreed schedule except as allowed for in § 2.5 below.

2 Routine measurements carried out manually: establishment of the schedule

2.1 Schedule fo rm

Figure 1/M .605  shows the form  to be used for establishing the routine schedule; an exam ple o f its use is
given in Figure 2/M .605.

As far as possible the schedule is draw n up  on the principle o f batch m easurem ents o f circuits on a given 
route and  shows the days and tim es during which the routine m aintenance m easurem ents should be carried out.

Each in ternational test centre will require a set o f eight form s to cover the four weeks o f the odd  and  the 
four weeks o f the even m onths, four weeks constituting a m onth for the purpose o f the schedule.

W eek 1 is the first whole week o f a m onth beginning with a M onday. W eek 4 may include days belonging 
to the follow ing calendar m onth.

O dd  m onths denotes January , M arch, M ay, etc., and even m onths February, April, etc.

The schedule form  allows for sim ultaneous testing on two different routes where two test positions are 
provided for routine m easurem ents. If  m ore than two routine test positions are available, add itional or suitably 
m odified form s will be required.

2.2 Arranging the schedule

The periodicity for circuit routines should be determ ined from  R ecom m endation M.610.

The total tim e required to  routine test all the circuits on a route should be assessed. It will depend  on:
a) the to ta l num ber o f circuits,
b) the type o f m easurem ents and  tests to be m ade, and

c) the expected rate o f com pletion o f routines for each circuit.

In som e A dm inistrations this function  may be delegated by the technical service, but in all cases the technical services are 
responsible for ensuring the satisfactory p repara tion  and application  o f the schedule.

Fascicle IV .l — Rec. M .605 171



The determ ination  o f item c) will require particu lar care. The duration  o f circuit routines m ay be expected 
to differ from  one test centre to ano ther due to the different facilities provided: for exam ple, circuit test access 
arrangem ents, and the organization  o f the work. Thus, no guidance can be given to the expected rate o f 
com pletion o f routines.

To reduce the need to m ake frequent changes to the schedule, due allow ance should be m ade for any 
planned  increase o f the num ber o f circuits on a route.

The individual testing periods may be o f 1, 2, 3 or 4 hours duration . W here the total routine tim e required 
for a route would m ake a single testing period im practicable, two or m ore testing periods should be allocated to 
the route, but these periods should be separated in tim e by at least 4 hours.

The days and  times o f the testing periods will be decided by a bilateral agreem ent between the two 
technical services concerned. To in itiate the scheduling o f routines for a route, the technical service to  which the 
circuit contro l station is responsible should request copies o f the current schedule form  from  the d istant end 
technical service. The controlling end technical service should indicate on the forms the day(s) and time(s) it 
proposes, choosing any unallocated  periods on the form s for this purpose. The form s should then be returned to 
the d istan t technical service and agreem ent sought on the p ro p o sa ls2).

It is intended that individual testing periods be allocated to the circuits o f one contro l station only. 
However, subject to  the bilateral agreem ent between the two technical services involved, individual testing periods 
m ay be used on a com m on basis for the circuits o f both  control stations.

2.3 Changes to the schedule

"As far as possible testing periods should be chosen so that new circuits can be incorporated  w ithout 
change to  the schedule.

M odifications to the days a n d /o r  times o f testing for existing circuits, or expansion o f the schedule to 
accom m odate additional circuits or new routes should be determ ined by the technical service to which the circuit 
control station is responsible, in agreem ent with the other interested technical service(s). I f  the technical service 
responsible for a circuit sub-control station considers it necessary to alter the routine m aintenance schedule, it 
should propose changes and ob tain  the agreem ent o f the technical service responsible for the contro l station. Any 
intended m odifications or additions to the schedule should be entered in red on a current copy which should be 
forw arded to the d istan t technical service(s) concerned. Agreem ent or counterproposals can then be m ade by any 
suitable m ean s2).

2.4 Programming o f  routine measurements and tests

It is the responsibility o f each A dm inistration to  decide how the agreed scheduled test periods should be
utilized for the effective com pletion o f routines on the circuits it controls.

This will involve determ ining the type o f m easurem ents and tests to be m ade on each circuit taking into
account the recom m ended periodicities.

2.5 Unscheduled periods

Available periods in the schedule which are unallocated  may be used for any purpose relating to circuit 
routines. Such use is on  an ad hoc basis and  each occasion m ust be agreed by the term inal control and  sub-control 
stations concerned.

3 Circuit routines by automatic transmission measuring equipment ATME No. 2

N ote  -  As long as A TM E No. 1 equipm ent is still in use a corresponding procedure should be applied 
(see R ecom m endation cited in [1]).

In  som e A dm inistra tions this function  m ay be delegated by the technical service, but in all cases the technical services are 
responsib le for ensuring the satisfactory prepara tion  and  application  o f the schedule.
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3.1 Schedule form

For the orderly and effective use o f ATM E for circuit routines it is necessary to schedule its use.

F or each d istan t end in ternational centre an A dm inistration will require the follow ing in form ation to 
enable it to m ake proposals for A TM E routines on the circuits for which it has control responsibility:

a) type and quantity  o f responding facilities at d istant end;

b) periods when d istant end responding facilities are not scheduled for use;

c) periods to be avoided due to exchange peak traffic at distant end.

This in form ation should be applied  by the d istant end A dm inistration on request and  use o f a standard
form  for this purpose is considered necessary. The form to be used is shown in Figure 3 /M .605; an exam ple o f its
use is given in Figure 4/M .605. W eeks 1, 2, 3 and 4 and  odd  and even m onths are as defined in § 2.1 above.

F or ATM E No. 2, three types o f responding facilities are possible (see R ecom m endation 0 .2 2  [2]):

type a — for signalling tests and  transm ission m easurem ents;

type b — for signalling tests only;

type c — for busy flash tests.

Two form s will be required for each type a and b responding equipm ent to cater for odd  and  even 
m onths. I f  the controlling end wishes to conduct routines at m onthly or m ore frequent intervals then appropria te  
entries will need to be m ade on both  odd  and even m onth  forms.

The type o f A TM E No. 2 responding equipm ent ( type a or b )  needs to be entered on the form. Each form  
should be given a un ique reference num ber for adm inistrative purposes.

A lthough two form s are required for each type a and b responding equipm ent, this does no t imply tha t a 
particu lar responding equipm ent o f the required type will be accessed. This will depend on local incom ing 
arrangem ents.

Separate form s are not required for type c responding facilities. W here busy flash tests are to be m ade at 
the sam e tim e as transm ission a n d /o r  signalling routines they should be considered as an extension o f these 
routines and  due allow ance should be m ade for them  when estim ating the scheduled testing tim e required. An 
ind ication  to show if  type c responding facilities are or are no t provided should be given on the schedule form s for 
type a and  b responders.

The incom ing access address for each type o f responding facility is standard  for each signalling system (see 
the R ecom m endation cited in [3]) and  need not be entered on the schedule form.

3.2 Arranging the schedule

The technical service o f an A dm inistration  wishing to com m ence routine testing using its A TM E directing 
equipm ent, or to m odify its routine program m e, should request a copy o f the current schedule of. responding 
equipm ent availability for the d istant in ternational centre(s) o f interest from the technical service concerned. This 
schedule will be entered on the form  given in Figure 3/M .605.

The technical service at the controlling (i.e., directing equipm ent) end should indicate the test period(s) it 
proposes on the schedule and  return  it to the d istant end for agreement.

The technical service at the controlling end will need to take the follow ing factors into consideration  when 
determ ining the test periods required on a route:

a) circuit routine periodicity  (from  R ecom m endation M.610.

b) total routine tim e for all circuits on the route. This will depend on:

i) to tal num ber o f circuits;

ii) type o f tests and  m easurem ents;

iii) routine tim e for circuits;

c) quantity  o f available responding equipm ents o f required type at d istan t end (This is required when it
is intended to test w ith m ore than one directing equipm ent sim ultaneously to the sam e d istan t testing
centre.);
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d) quantity  o f directing equipm ents to  be used;

e) that test periods should be m ultiples o f 1 hour;

f )  that busy traffic periods should be avoided.

To reduce the need to m ake frequent changes to  the schedule, due allow ance should be m ade for any 
p lanned  increase o f  the num ber o f circuits on a route.

3.3 Utilization o f  scheduled test periods

It is the responsibility o f each A dm inistration  to decide how the agreed scheduled test periods should be 
utilized for the effective com pletion o f routines on the circuit it controls.

3.4 Unscheduled periods

D em and testing with A TM E No. 2.

D uring the busy traffic period, when ATM E No. 2 is not being used for routine testing, it can serve the 
need to perm it single and  rap id  circuit testing on a dem and basis for fault location and for testing o f individual 
circuits follow ing fault clearance, as well as for testing of new circuits to  be added. For this reason responding 
equipm ents should be available at all times. D em and testing o f large num bers o f circuits for w hatever purpose 
should be agreed between testing centres concerned.

3.5 Utilization o f  directing equipment

In addition  to a current schedule o f the availability o f responding equipm ents at each o f its in ternational 
centres for the inform ation  o f o ther A dm inistrations, each A dm inistration  will have to m aintain  a schedule o f the 
u tilization o f its own directing equipm ents. This is a m atter for each A dm inistration  to arrange and does not 
require form ulating by C C IT T  but the sam e type o f form  may also be used as indicated in Figure 5/M .605.

3.6 Down time o f  A TM E  No. 2 equipment

If  A TM E No. 2 equipm ent is to  be out o f service for a long period o f tim e (several days), e.g. due to  a 
fault condition  or rearrangem ents in the in ternational centre, so tha t autom atic testing cannot be carried out or is 
heavily affected, the A dm inistrations concerned should be advised accordingly.
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T e le p h o n e  n u m b e r : __________________________________________________________ W e e k : 1 /2 /3 /4 1
(for c irc u it ro u tin e  
co o p e ra tio n )

International cen tre : _________________________________________________  Month : odd/even1

F or o n e  ro u tin e  te s t  p o s itio n  use  row  A.

F or tw o  ro u tin e  te s t  p o sitio n s  use row s A and  B.
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1 D elete  as app licab le . c c itt -3 6 5 7 0

F IG U R E  1/M .605 

Manual routine testing schedule
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T elep h o n e  n u m b e r : L o n d o n  6 0 6  2 0 6 4  W eek: 1/ 3 / 3 /4 1
(fo r c ircu it ro u tin e
c o o p e ra tio n )

International centre: London — Wood Street_____________________________ M onth: odd/eveo.1

F o r o n e  ro u tin e  te s t  p o s itio n  use row  A.

F o r tw o  ro u tin e  te s t p o sitio n s  use row s A an d  B.

F IG U R E  2 /M .605 

Manual routine testing schedule (hypothetical example)
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International centre:

M onth: odd/even1

R eference  n u m b e r :

R espond ing  e q u ip m e n t type a/type b 1

Type c resp o n d in g  fac ility  is/is n o t1 
availab le  a t  th is  c e n tre .

FIG U R E  3/M .605 

ATME No. 2 availability schedule
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International centre

M onth : odd /ow a1

Frankfurt/M ain R eference num ber:

Responding equipm ent type a/type b 1

Type c responding facility  W is n o t1 
available at th e  centre.

O O O O O O O O O O O O O O O O O O O O  o o o o  O O O O O O O  o o o  o o o o o  o o  o o o  o o o o
o  •— (M f'n vj LO lO N  00 o> o  •— f s l m v j  in (0 tv oo tn O  •— <N <N
o o o o o o o o o o  — —

W eek/day

1 Mo
% 4

Tu 4 4
We LYON

Th 4
Fr

% 4
Sa

% 4
Su 44

2 Mo

Tu

We
£  ^

Th O y.
Fr PARE

Sa
y  o  y

Su

3 Mo V  " </ ^  Cl4
Tu

V  v

We 4 ^ 4
Th y  * A

4
Fr  ̂ I
Sa yA  *
Su 6,4

U Mo y/ / , SYCINE)'

Tu 4-
We 4
Th 44
Fr 44
Sa 44
Su 44

1 D elete as applicable. CCITT - 36602

F IG U R E  4 /M .605

ATME No. 2 availability schedule (hypothetical example for a responding equipment)
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International centre: Frankfurt/Main Directing equipm ent No. 1

M onth: ©ckl/even1

F IG U R E  5/M .605

ATME No. 2 availability schedule (hypothetical example for a directing equipment)
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[2] C C IT T  R ecom m endation Specification fo r  the C C IT T  automatic transmission measuring and  signalling
testing equipment A TM E  No 2 ., Vol. IV, Rec. 0 .22.

[3] Ibid., § 4.4.1.
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Recommendation M .610

PE R IO D IC IT Y  O F  M A IN TEN A N C E M EA SU R EM EN TS O N  C IR C U IT S

R outine m aintenance m easurem ents should be m ade on a com plete circuit and should com prise m easure
m ents of:

a) overall loss and levels at one frequency;

b) overall loss and  levels at several frequencies;

c) stability (for two-wire audio  circuits or sections o f circuit only);

d) signalling;

e) noise.

The periodicity for m easurem ents o f loss, noise, stability and signalling is given in Tables 1/M .610 
and  2 /M .610; in addition , other types o f m easurem ents are given in Table 1 /M .610 for which the periodicity  may 
be determ ined by the A dm inistrations concerned.

Table 1/M .610  shows the periodicity for m easurem ents on the types o f circuit norm ally used in the 
in ternational telephone netw ork (except for frontier circuits). W hen autom atic transm ission m easuring and testing 
equipm ents are available, transm ission m easurem ents and signalling tests may be carried out m ore frequently than  
indicated  in this table.

These circuits are:

— 4-wire audio-frequency circuits. Included also in this category are circuits on carrier systems providing 
a small num ber o f telephone channels. N o distinction is m ade between circuits in underground  cables 
and  circuits on open-w ire lines unless the open-w ire section is equipped with repeaters;

— 4-wire carrier circuits on telephone channels o f systems providing at least one group;

— 4-wire circuits o f m ixed constitution, i.e. consisting of a m ixture o f audio and carrier sections.

Table 2/M .610 shows the periodicity of m easurem ents to be m ade on short-distance in ternational circuits 
tha t are generally used for term inal traffic, but which can, when necessary, be used to extend m ore im portan t 
in ternational circuits. It is desirable that the same recom m endations be applied  to national circuits that are 
frequently used for in ternational com m unications.

180 Fascicle IV .l -  Rec. M.610



TABLE 1/M. 610

Periodicity of measurements and tests to be made on international telephone circuits
(circuits normally used in the international network)

Column 1 Column 2 Column 3 Column 4 Column 5 Column 6

Measurement

Systematic 
subjective testing Signalling tests

Type
of

Circuit

of overall Measurements
of

overall loss 
at several 

frequencies

Signal-to-crosstalk 
ratio between 

go and return paths
Description

loss at one 
frequency 

and 
measurement Manual Automatic

of noise3*
Frequency 

translation error

circuits circuits

Audio
frequency
4-wire

1 to 14 repeaters Monthly Half-
yearly

To be 
tested at 
the same

Testing 
to follow 
the

15 or more repeaters Weekly Half-
yearly None

time as the ■ 
measure
ment of 
overall loss

Series Q 
Recom
menda
tions

Same, with open-wire 
section with at least 
one repeater

At least 
monthly 
or as 
agreed

Half-
yearly

at several 
frequencies

Wholly
carrier

Circuits set up on 
channels on a simple 
group link and ter
minating at the same 
points as the group

Two- 
monthly 
or as 
agreed

Yearly As agreed 
in accordance 
with need 
and experience

Circuits routed over 
several groups

Monthly Yearly As agreed 
in accordance 
with need 
and experience

4-wire 
circuits 
of mixed 
consti
tution

At least 
m onthly 
or as 
agreed

Yearly As agreed 
in accordance 
with need 
and experience

a) Measurements of overall loss at one frequency and of noise shown in column 3 are included in the measurements made at several 
frequencies shown in column 4.
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TABLE 2 /M .610

Periodicity of measurements to be made on international telephone circuits
(Types of circuit not normally used in the international network)

Column 1 Column 2 Column 3 Column 4 Column 5 Column 6

Measurements 
of overall loss Measurements

Signalling tests

Category 
of circuit Type of circuit at one 

frequency and 
measurement 

of noisea)

of overall loss 
at several 

frequencies

Measurements 
of stability Manual

circuits
Automatic

circuits

2 -wire circuits with 
one repeater

Yearly Yearly Yearly

Audio
frequency

2 -wire circuits with 
two or three repeaters

2 -wire circuits with at 
least four repeaters

2 -wire circuits 
including an 
open-wire section 
with at least 
one repeater

Half-yearly

Quarterly

Monthly

Yearly

Half-yearly

Half-yearly

Half-yearly

Quarterly

Monthly

At the same 
time as 
measure
ments of 
overall loss 
and levels 
at several 
frequencies 
(see
column 4)

As agreed 
between 
Adminis
trations

4-wire circuits 
with a 2 -wire section 
having at least 
one repeater

As agreed between Administrations

a) Measurements of overall loss at one frequency and of noise shown in column 3 are included in the measurements made at several frequencies 
shown in column 4.

Recommendation M.620

METHODS FOR CARRYING OUT ROUTINE MEASUREMENTS ON CIRCUITS

1 Measurements and tests carried out manually

1.1 Measurements o f  overall loss

The m easurem ents should be m ade by applying to the circuit access points (see R ecom m endation M.565, 
§ 2) test signals at a level o f —10 dBm O1':

— at the frequency o f 800 H z 2> when m easurem ents are confined to one frequency;
— at frequencies o f 400, 800, (or 1000) and 2800 Hz, when m easurem ents are m ade at m ore than one 

frequency. M easurem ents m ay be m ade at additional frequencies if required.

W henever autom atic level recorders or display sets are available at the ends o f the circuit, the m easure
m ents should be m ade with this equipm ent at all frequencies over the range o f interest.

0  This is the preferred level. How ever, by agreem ent betw een A dm inistrations, a level o f 0 dBmO may be used.

2) For in ternational circuits, 800 Hz is the recom m ended frequency for single-frequency m aintenance m easurem ents. However,
by agreem ent betw een the A dm inistrations concerned, 1000 Hz may be used for such m easurem ents, since it is a fact that 
1000 Hz is widely used for single-frequency m easurem ents on in ternational and in tercontinental circuits.
M ulti-frequency m easurem ents m ade to determ ine the loss/frequency  characteristic will include a m easurem ent at 800 Hz 
and  therefore the reference frequency for such characteristic can still be 800 Hz.
Reference should be m ade to Supplem ent No. 3.5 [1] concerning m easuring frequencies to be used on circuits routed  over 
PC M  systems.
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1.2 Noise measurements

The psophom etric noise pow er as indicated by a C C IT T  psophom eter should be m easured in both
directions o f transm ission. It w ould be useful to m ake this m easurem ent at the sam e tim e as the m easurem ent o f
overall loss.

1.3 Signalling tests

1.3.1 M anually operated circuits

The pow er o f the voice-frequency signalling current, in its norm al operating condition , should be
m easured at the sam e time as the overall loss at several frequencies is m easured.

I f  n is the relative pow er level at the po in t o f m easurem ent, the m easured absolute pow er level o f the 
signalling current transm itted  at 500/20-H z in terrupted signalling curren t should fall w ithin the follow ing lim its:

(n  -  3) ±  1 /2  dB

assum ing tha t the signalling units used conform  to the specifications o f the Series Q R ecom m endations.

The operation  o f the voice-frequency signalling receivers is tested as an in-station test.

F or in form ation , the operating  limits of the signalling receiver are as follows:

If  n is the relative pow er level at the po in t o f connection in the circuit where the receiver is connected, it
will operate reliably when the absolute pow er level N  o f  the signalling current at the input o f the receiver falls
w ithin the following limits:

— 8.5 +  n <  N  <  + 2 .5  + n dB.

1.3.2 Sem iautom atic or autom atic circuits 

See R ecom m endation M.732.

1.4 Records

All the results o f m easurem ents and  tests should be recorded by the control and sub-control stations 
concerned.

2 Use of automatic transmission measuring and signalling testing equipment — ATME No. 2

See R ecom m endation 0 .22  [2].

2.1 Transmission measurements

W hen A TM E No. 2 is available for the routine m aintenance o f autom atic and sem iautom atic in ternational
circuits, it should be used to m ake the following m easurem ents:

— overall loss at 800 (or 1000) Hz or at 400, 800 (or 1000) and 2800 Hz, as required;
— psophom etric noise pow er level.

The test frequencies for overall loss m easurem ents should be at a level o f —10 dB m 03f

2.2 Signalling tests (Note)

The signalling functions involved in the setting-up and clearing dow n of a connection between the 
d irecting and responding equipm ents will be checked during each test call. In addition , A TM E No. 2 should be 
used to  m ake the follow ing line signalling tests:

— forw ard transfer (where provided),
— clear back,
— re-answer,
— busy flash.

N ote  — It is inappropria te  to perform  a signalling test using a Type B ATM E No. 2 responder on 
Signalling System No. 6 speech circuits.

This is the preferred  level. How ever, by agreem ent between A dm inistrations, a level o f 0 dBmO may be used.
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3 Corrective action

3.1 Readjustm ent o f  overall loss

W hen, during a routine m easurem ent, the overall loss at 800 Hz or 1000 Hz is not equal to its nom inal 
value, the procedure below should be followed.

D eviations o f less than ±  1 dB from  nom inal shall be deem ed not to require adjustm ent. I f  m easurem ents 
at a term inal station  reveal a deviation from  the nom inal value o f ± 1 .0  dB up to and including ±  2.5 dB, 
adjustm ent to as near the nom inal value as possible should be m ade at the term inal station and if practical at any 
interm ediate station involved. W here it is appropria te  and practical to do so, adjustm ent shall be m ade on the
group or supergroup links in accordance with R ecom m endation M.530. If  the deviation from  nom inal exceeds
±  2.5 dB a fault should be suspected which should be sought and  cleared. If  no fault is found, readjustm ent 
should be carried out at the interm ediate and  term inal stations as necessary, w ith particular attention  to alignm ent 
o f the group and  supergroup link or links that may be involved.

3.2 M easurements a t more than one frequency

W hen m easurem ents are m ade at m ore than one frequency, a check should be m ade to  ensure that the 
values obtained are w ithin the limits perm itted (see Tables 1 /M .580, 2 /M .580 and  3 /M .580). I f  they are not, 
app rop ria te  steps should be taken.

3.3 Noise measurements

It should be noted that any substantial deterioration  in perform ance from  the original line-up value may 
serve to indicate a fault. C om parison  should also be m ade to noise m easurem ents on circuits o f identical or 
sim ilar constitution to  help locate a possible fault.

4 Other measurements without recommended periodicity

a) System atic subjective testing, see R ecom m endation M.731;
b) M easurem ent o f signal-to-crosstalk ratio between go and  return channels. The m easured signal-to-cros- 

stalk ratio  should not be worse than 43 dB;
c) Frequency errors arising from  frequency translation . The difference between the sent and  received

audio frequencies should not exceed 2 Hz. See R ecom m endation O . l l l  [3] for a m ethod o f m easuring
this error.

References

[1] Test frequencies on circuits routed over PCM  systems, Vol. IV, Supplem ent No. 3.5.

[2] C C IT T  R ecom m endation Specification fo r  the C C IT T  autom atic transmission measuring and signalling
testing equipment A TM E No. 2, Vol. IV, Rec. 0 .22.

[3] C C IT T  R ecom m endation Specification o f  essential clauses fo r  an instrument to measure frequency shift on a 
carrier channel, Vol. IV, Rec. O . l l l .

Recommendation M .630

M A IN T EN A N C E  O F C IR C U IT S U SIN G  C O N T R O L  C H A R T M E T H O D S

A dm inistrations which so wish may replace the periodical m easurem ents specified in R ecom m enda
tions M.610 and  M.620 by m easurem ents using sam pling m ethods. They will need to arrange their own 
program m e for these on a bilateral basis. A dm inistrations which wish to use such m ethods are requested to report 
their conclusions to  the C C IT T  giving their com m ents on:

— the m ethod used (for in form ation , some m ethods are described in [1];
— the saving in m anpow er;
— the transference o f w ork from  field staff to adm inistrative offices;
— any observed change in the quality o f groups o f circuits m aintained by sam pling methods.

Reference

[1] M ethods o f  quality control, G reen Book, Vol. IV.2, Supplem ent No. 1.4, ITU , Geneva, 1973.
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Recommendation M.650

R O U TIN E  LIN E M EA SU R EM EN TS T O  BE M A D E O N  T H E  LINE 
R E PEA TER S O F  A U D IO -FR EQ U EN C Y  SE C T IO N S OR C IR C U IT S

Besides the routine tests m ade from  end-to-end on the com plete circuit, routine m aintenance m easurem ents 
o f  the equipm ent o f audio-frequency circuits should be m ade throughout the line for purposes o f repeater 
m aintenance.

These routine m easurem ents com prise:

— m easurem ents o f repeater gain (where there is little or no feedback);

— m easurem ents o f relative level at the ou tpu t o f the repeaters (when m easuring overall loss on the 
com plete circuit, in the frontier stations and  wherever else such m easurem ents are considered 
necessary);

— m easurem ents o f circuit stability and test for determ ining singing points (with 2-wire repeaters).

The m easurem ent o f stability is obtained from  the definition o f stability a  o f the circuit considered:

o =  q -  (q\ +  <72)/2

q being the m ean o f the nom inal overall loss o f the circuit in each o f the two directions o f transm ission under 
norm al w orking conditions and  q\ and  q2 being the singing points m easured for the two directions of 
transm ission respectively.

In order to m easure these singing points in the case o f a 2-wire circuit, singing is started by increasing, 
step-by-step and sim ultaneously for the two directions o f transm ission, the gains o f one or o f several repeaters 
(preferably those in the m iddle o f the circuits because they are usually in the m ost critical position from  the po in t 
o f view o f singing). H aving done this, w ithout touching the adjustm ent which has been obtained, the transm ission 
in the reverse d irection is suppressed and the overall loss o f the circuit at 800 Hz is m easured for the forw ard 
d irection o f transm ission; this is the singing po in t q\ above. Next the transm ission in the first direction is 
suppressed and  the overall loss o f the circuit at 800 Hz is m easured for the reverse direction o f transm ission: this 
is the singing po in t q 2 above.

W hen the circuit is com posed o f 2-wire and 4-wire sections, or carrier sections, the m ethod o f m easure
m ent given for 2-wire circuits is valid.

This stability should be determ ined with the ends o f the circuit open-circuited; when there are high-im pe- 
dance relays perm anently  connected across the line during a call, these relays m ay rem ain during stability tests.
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Recommendation M .660

PE R IO D IC A L  IN -STA TIO N  T ESTS O F  E C H O  S U PP R E S SO R S C O M PL Y IN G  
W IT H  R E C O M M E N D A T IO N S G.161 AND G.164

Note 1 — C ertain  o f the tests in this R ecom m endation may conveniently be carried out on an in-station 
(or in-circuit) basis using m easuring equipm ent to  the specification in R ecom m endation 0,141 [1]. This equipm ent 
will no t provide reliable test results for a circuit which is routed through circuit m ultiplication systems (CM S) 
em ploying in terpo lation  techniques [this includes the case where a circuit is routed over tim e division m ultiple 
access/d ig ita l speech in terpo lation  (T D M A /D S I) satellite channels] and therefore should not be used in this 
instance unless a perm anent trunk-channel association in both  directions o f transm ission can be m ade for the 
duration  o f the test sequence. The reason for this is tha t w ithout such a trunk-channel association, circuit 
continuity  may not be m aintained w ithin the CM S in the absence o f a signal and  during very low signal level 
conditions.

N ote 2 — The tests and periodicities specified in this R ecom m endation have been prepared  to meet the 
needs o f echo suppressors conform ing to R ecom m endations G.161 [2] and  G.164 [3].

1 Tests and periodicities applied to valve, rectifier and relay type echo suppressors

1.1 The follow ing tests should be m ade m onthly:

1.1.1 Check o f  suppression operate level

If  not w ithin ±  2 dB o f the initial value, readjust to be as close to  the initial value as possible.

1.1.2 Check o f  suppression loss (blocking attenuation)

The suppression loss should no t be less than  30 dB in the frequency range 200 - 3500 Hz and no t less than
40 dB in the range 1000 - 1500 Hz.

1.1.3 Check o f  differential sensitivity

a) Check tha t the suppression loss is rem oved in the presence o f signal on the send path  o f sufficient 
m agnitude as com pared with a signal on the receive path. This check should be m ade with m agnitudes 
o f the signal on the receive path , ranging from  the operate level to the expected m axim um  speech 
level.

b) Check also that the suppression loss is no t removed by the echo produced under the conditions
corresponding to the w orst expected return loss. Use of an in terrupted  signal at the operate-frequency
or a test speech signal is likely to be effective for this check.

N ote  — These tests will be necessary when the break-in function is provided.

1.1.4 Check o f  disabling facilities

a) Some echo suppressors can be disabled by the associated signalling and switching equipm ent. The 
correct perform ance o f this function, when provided, should be checked.

b) Some echo suppressors can be disabled by special audio frequency signals on the circuit. The correct 
perform ance o f this function, when provided, should be checked.

1.2 The follow ing characteristic tim es should be m easured every six m onths and  if they are not w ithin 20% o f
the in itial values they should be readjusted  to  be as close to  the initial values as possible.

1.2.1 Suppression operate times

a) Relay-type echo suppressor. The operate tim e should not exceed 4 ms. A lternatively, the operate tim e 
should no t be greater than  12 ms with a test signal at the operating frequency and  3 dB above the 
operate level.
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b) Valve or rectifier type echo suppressor. The operate tim e should not exceed 4 ms. The period 
subsequent to  the operate tim e, during which the specified suppression loss is achieved, should not 
exceed 0.5 ms. Thereafter, as long as the test signal is applied, the loss should not fall below that 
specified.

1.2.2 Suppression hangover time

The hangover tim e o f the echo suppressor should be 50 ms. Exceptionally, where there is a long chain o f 
national or in ternational circuits beyond the po in t where the half-echo suppressor is fitted, the hangover tim e 
should be 70 ms.

2 Tests and periodicities applicable to semi-conductor type echo suppressors

2.1 The follow ing tests should be m ade every six m onths:

2.1.1 Check o f  suppression operate level

I f  no t w ithin ±  2 dB o f —31 dBmO readjust to  be as close to this level as possible.

2.1.2 Check o f  suppression loss

The suppression loss should be at least 50 dB.

2.1.3 Check o f  break-in differential sensitivity and receive loss

Check that the suppression loss is rem oved when the signal applied  to the send-in port is w ithin ±  2 dB of 
the level o f a signal o f the same frequency applied to the receive-in port. The level o f the signal applied  at the 
receive-in port should be between —15 and —20 dBmO. Check that the loss in the receive path  (receive loss), 
w hen break-in  occurs is between 5 and  15 dB when the level applied at the receive-in port is in the range — 15 to 
— 20 dBmO.

2.1.4 Check o f  signalling disabling

The operation  and  release o f the signalling disabler circuit should be checked.

2.1.5 Check o f  tone disabling

The characteristics o f the tone disabler circuit should be checked and  should be w ithin the follow ing lim its:
a) Disabler sensitivity

The disabler should operate for any single frequency w ithin the disabling design range at a level o f
— 30 dBmO.

The disabler should be released when the disabling tone is reduced to a level o f — 36 dBmO.
b) Guard sensitivity

W ith either an 800 or 1000 Hz signal applied to the receive-in port and  a 2100 Hz signal at a level o f
— 28 dBmO applied sim ultaneously to  the send-in port, the suppressor should disable w hen the level o f 
the 800 or 1000 Hz signal is below —33 dBmO and should no t disable when this signal is above
— 28 dBmO.

c) Broadband holding and release
Once disabled a —31 dBmO signal o f either 800 or 1000 Hz should hold disabling and  a —36 dBmO 
signal should not.

2.2 The follow ing characteristic tim es should be m easured every six m onths and  should be w ithin the lim its 
shown:

2.2.1 Suppression

a) Suppression operate tim e: 5 ms (maximum).

b) Suppression hangover tim e: 40-75 ms.
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2.2.2 Break-in

a) Break-in operate tim e: 30 ms (maximum).

b) Break-in hangover tim e: 150-350 ms.

2.2.3 Tone disability

a) Tone disabler operate tim e: 300 ±  100 ms.

b) Tone disabler hangover tim e: 250 ±  150 ms.

Note — The disabler should not release for breaks o f less than  100 ms in the disabling tone. 

(For definitions o f term s see R ecom m endation G.161 [2].)

3 Tests and periodicities applicable to echo suppressors conforming to Recommendation G.164

3.1 The follow ing tests should be m ade, e.g. every six m onths.

Note 1 — If  the echo suppressor interface is digital (for exam ple, 2048 k b it/s)  the levels prescribed for the 
various tests are coded in corresponding bit sequences.

Note 2 — M odern digital techniques may allow the tests listed below  to be carried ou t continuously 
w ithout causing any disturbance o f the traffic on the circuit (in-built test system).

3.1.1 Check o f  suppression operate level

The operate level in the receive paths should be w ithin ±  2 dB o f —31 dBmO.

3.1.2 Check o f  suppression loss

The suppression loss should be at least 50 dB.

3.1.3 Check o f  break-in differential sensitivity and receive loss

Check that the suppression loss is rem oved when the signal applied to the send-in port is w ithin the range 
0 to — 3 dB of the level o f a signal o f the same frequency applied to the receive-in port. The level o f the signal 
applied  at the receive-in port should be any single value w ithin the range —15 and  —20 dBmO.

Check that the loss in the receive path  (receive loss), when break-in occurs, corresponds to  the design value 
o f the echo suppressor when the level applied at the receive-in port is in the range —15 dBmO to —20 dBmO.

3.1.4 Check o f  signalling disabling

The operation  and release o f  the signalling disable circuit should be checked.

3.1.5 Check o f  tone disabling

The characteristics o f the tone disabler circuit should be checked and  should be w ithin the follow ing lim its:

a) D isabler sensitivity

The disabler should operate for any single frequency w ithin the disabling design range at a level o f 
— 30 dBmO. The disabler should be released when the disabling tone is reduced to  a level 
o f —36 dBmO.

b) B roadband  holding and  release

Once disabled, a —31 dBmO signal o f either 800 or 1000 Hz or a corresponding bit sequence should 
hold disabling and  a —36 dBmO signal should not.
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3.2 The following characteristic times should be m easured and should be within the limits show n:

3.2.1 Suppression

a) Suppression operate tim e: <  1 ms (see N ote under § 3.2.2).

b) Suppression hangover tim e: 24-36 ms.

3.2.2 Break-in (LR =  constant)

See Table 1 /M .660.

TABLE 1/M .660 

Time conditions for break-in

Function O perate times H angover tim es

Partial break-in <  2 ms (see Note) <  26 ms

Full break-in 6 - 1 0  ms 48-66 ms

Lr : Level o f  signal at receive-in ports.

N ote — Some types o f built-in  processor-controlled digital test systems use scanning periods in 
excess o f these values (for exam ple, 4 ms) and would therefore affect the m easured values. It is for 
A dm inistrations using such test systems to assess the im pact o f this am biguity and to determ ine the 
need for any supplem entary  tests.

3.2.3 Tone disability

a) Tone disabler operate tim e: 300 ±  100 ms.

b) Tone disabler hangover tim e: 250 ±  150 ms (release time).

Note -  The disabler should not release for breaks o f less than 100 ms in the d isabling tone (for 
definitions o f term s, see Recom m endation G.164 [3]).

3.3 Adaptive function

If  the echo suppressor incorporates the adaptive function, the following test should be m ade:

Check that the break-in sensitivity o f the echo suppressor increases at a speed o f at least 4 d B /s  during the 
phase o f convergence if a level greater than — 20 dBmO is applied to the input o f the receive equipm ent.

3.4 Consequence

If  an echo suppressor is found  not to com ply with one o f these tests, it should be taken out o f  service. 
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Recommendation M.670

MAINTENANCE OF A CIRCUIT FITTED WITH A COMPANDOR

1 In-station tests

The com pandor should be tested at intervals determ ined by the A dm inistration. The tests should be in 
accordance with the appropria te  design in form ation which should be m ade available in a suitable form  to the 
repeater station staff.

2 Circuit tests

N o special objective test o f the circuit to check the operation  o f the com pandor is recom m ended, but when 
the circuit is routine tested a speaking test should also be made.

The unaffected level o f the circuit and  the noise advantage should be checked in accordance with §§ 3 
and  4 o f  R ecom m endation M.590, at intervals determ ined by the A dm inistration.

3.3 Maintenance of demand assignment circuits

Recommendation M.675

LINING UP AND MAINTAINING INTERNATIONAL 
DEMAND ASSIGNMENT CIRCUITS (SPADE)

General

Section 3.3 refers to  Figure 1/M .675 and  describes the features o f dem and assignment (DA) circuits0 
established by m eans o f single channel per carrier, PCM , m ultiple access dem and assignm ent, equipm ent 
(SPA D E) located in satellite earth stations.

C ircuits thus provided are established between two in ternational exchanges (CTs) on dem and, with the 
constituen t transm ission paths m aking up  the circuit being connected only for the duration  o f each dem and. A 
transm ission link is established between earth  stations as required by the outgoing CT. The in ternational 
D A  circuit is form ed via the d istan t earth  station and  its connection to the incom ing CT by the terrestrial dem and 
assignm ent section.

U pon release o f this dem and the transm ission link establishing the dem and assignm ent section is returned 
to  a com m on pool allow ing its reuse when required by other in ternational exchanges operating in the dem and 
assignm ent satellite network. R ecom m endation Q.48 [1] outlines the signalling system incorporated  between 
dem and assignm ent equipm ents located in satellite earth  stations.

In  general the Series M R ecom m endations concerned with preassigned in ternational circuits apply equally 
to  the sections o f D A  circuits. However, because o f the variable nature concerning the establishm ent o f circuits on 
dem and, special consideration  in  provisioning, m aintenance and  fault Finding is required. The following sections 
will provide details concerning these requirem ents.

b This type circuit may be considered to  be equivalent to  an in ternational telephone circuit (preassigned) from  a transm ission 
p o in t o f  view and  is under study by Study G ro u p  XVI.
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1 Initial line-up and maintenance of demand assignment circuits and their constituent parts

1.1 The dem and assignm ent circuit may be seen as being divided into three parts for setting-up, lining-up and  
m aintenance: the outgoing terrestrial dem and assignm ent section, the satellite dem and assignm ent section and  the 
incom ing terrestrial dem and assignm ent section. It is considered tha t the overall limits in R ecom m endation M.580 
will be m et by the application  o f the line-up limits given in Table 1/M .675 for the individual DA sections. 
However, sectional requirem ents prevail if  the lim its o f R ecom m endation M.580 are not m et on overall 
m easurem ents.

1.2 The m aintenance schedule, Table 2/M .675, should be utilized in the developm ent o f an initial dem and 
assignm ent capability  with a given C T (for exam ple, com m issioning o f a new SPA D E term inal) and  establishing 
the app rop ria te  periodic tests.

1.3 W hen terrestrial D A  sections are added or a new corresponding term inal comes into service, tests should 
be conducted in accordance with Table 2/M .675.

2 Demand assignment circuit control responsibilities and fault location procedures

2.1 In the assignm ent o f m aintenance responsibilities, recognition is given to the constitu tion  o f a DA circuit 
as outlined in § 1.1 above. Section control and sub-control stations will be nom inated  for each terrestrial 
D A  section. The in itiation  o f fault localization procedures for a faulty DA circuit will be the responsibility o f the 
fault report po in t (circuit) receiving the report. U pon being notified, the control station initiates tests to determ ine 
the location o f the fault. I f  the fault condition is located beyond the satellite DA section, the fault report po in t 
(circuit) associated with the d istant terrestrial DA section will be notified o f the condition and will assum e control 
responsibility for further localization and clearance o f the fault.

2.2 Faults should be investigated in a systematic m anner, section by section. A fter verifying the report, e.g., by
perform ance records or test calls, a recom m ended procedure for fault location is as follows:

2.2.1 Establish a C T to one’s own CT satellite loop circuit, utilizing the suspected outgoing terrestrial
DA section.

2.2.2 D eterm ine if this configuration  is faulty. If  this is not the case then the associated earth  station should, as 
sub-control, be instructed to check the satellite DA section to the particu lar d istan t earth  station involved. I f  this 
section is found to be perform ing satisfactorily then the fault report is passed to the fault report po in t (circuit) at 
the d istan t CT. The d istan t CT then  assumes responsibility for fault localization and  the originating  fault report 
po in t (circuit) advises its associated network analysis po in t o f the action taken.

2.2.3 I f  the satellite loop o f § 2.2.1 above was found faulty, action should be taken by the contro l station and its 
associated DA term inal to  localize the fault to the outgoing terrestrial DA section.

2.3 Full use should be m ade of the operational status indications available to  the D A  satellite section
sub-control station to determ ine fault situations on the outgoing terrestrial D A  section and on the incom ing and  
outgoing satellite DA sections. The DA section sub-control station should advise the fault report po in t (circuit) or 
fault report po in t (network), as appropriate , at its associated CT, o f any observations indicating  fault situations 
and  ensure tha t the control station is aware of the situation.

2.4 A dm inistrations establishing in ternational circuits utilizing satellite dem and assignm ent links should be
able to ob ta in  statistical in form ation  concerning the outgoing call processing o f their respective countries from  the
dem and assignm ent system operating  authority. The inform ation is required by the netw ork analysis po ints, in 
their continuing analysis o f the quality  o f the in ternational network.
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COUNTRY 1 COUNTRIES 2-48

\  EARTH STATIONS 2-48 CT

 | DA TERM. I |

b  - z z z { £  - d ® -------------iazE: i

Signall ing e q u ip m en t

C C in-36881

T es t  a c c e s s  point CT =  international e x ch an g e
DA TERM. =  d e m a n d  a s s ig n m en t  terminal

Earth sta tion  te s t  a c c e s s  point TP =  te s t  trunk panel
A =  a c c e s s  point 'A'

Channel t ransla t ing  e q u ip m en t B =  a c c e s s  point 'B'
X', X" =  terrestr ia l  d e m a n d  a ss ig n m en t  sec tion
Y =  satellite dem and ,  a ss ig n m en t  section

Terminating  e qu ipm en t Z =  d e m a n d  a ss ig n m en t  circuit

FIGURE 1/M .675 

Constitution of an international demand assignment circuit
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TABLE 1 /M.675
Target objectives for setting up and lining up a demand assignment (SPADE) 

international public telephone circuit and its sections

Transmission
parameters

1. Loss/frequency* 
relative to  the loss
at reference frequency 
(in dB)

300- 400 Hz 
400- 600 Hz 
600-2400 Hz 

2400-3000 Hz 
3000-3400 Hz

2. Overall loss
at reference frequency 
Line-up level limits 
relative to nominal 
(in dB)

3. Idle Noise 
(-dBm Op)

4. Quantizing distortion 
(signal/total distortion ratio 
in dB)

5. Signal crosstalk ratio 
(Go-return) (in dB)

Demand assignment
circuit

CT to CT 
between circuit 

access points

(Series M 
Recommendations)

+3.5 to - 1 . 0

+ 2 . 0 to - 1 . 0

+ 1 . 0 to - 1 . 0

+ 2 . 0 to - 1 . 0

+ 3.5 to - 1 . 0

± 0.3

Table 4 /M .580 
(See Note 3)

Not applicable

43

Demand assignment 
section

Between SPADE 
terminals, 

demand assignment

CT to SPADE 
terminal, 
terrestrial

+ 0.5 to -0.5 
+ 0.5 to -0.5 
+0.5 to -0 .5  
+0.9 to -0 .5  
+ 1.8 to -0 .5

± 0.2

-60

Figure 2/M.675 
(See Note 1)

60

+ 1.7 to -0 .5  
+0.9 to -0 .5  
+0.5 to - 0.5 
+0.9 to -0 .5  
+ 1.7 to - 0.5

± 0.2

Table 4 /M .580

Not applicable

48

* Reference frequency = 1020 Hz (see Note 2).

Notes to Table 1/M .675

1. Quantizing distortion should be measured in accordance with the test procedure agreed upon by the satellite system operators.

2 . Test frequencies that are sub-harmonics of the PM C sampling rate should be avoided. (See Supplement No. 3.5 [2].)

3. Noise measurements should be made with the demand assignment codec voice detector enabled. This can be accomplished by 
utilizing a holding tone and notch filter or by conducting tests with the demand assignment equipment, in the pre-assigned mode.
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TABLE 2 /M .675
Testing and maintenance schedule

Tests

Demand
assignment

terminal
access
point

CT-Earth
station

X ', X”

From CT 
to own CT 
looped via 
satellite* 

Z

Earth station- 
earth station

Y

Demand
assignment

terminal
access
point

CT-CT

Z

When tested When
tested

Comprehensive signalling 
and compatibility 
tests

Q.163 [3] 
or equivalent

A and B 
(Note 1)

Initial system 
commissioning

— — — —

Functional signalling test 
Q.163 [4] 
or- equivalent B

(Note 1)

Initial line-up and 
periodic mainte
nance of section

Initial line-up and 
periodic mainte
nance of section

Initial system 
commissioning 
and new channel 
line-up
(Notes 5 and 8 )

B
(Note 1) (Note 7)

Measurement of loss 
and noise 
Rec. M.610 (Note 4)

Initial line-up and 
periodic mainte
nance of section

Initial line-up and 
periodic mainte
nance of section 
(Notes 2 and 3)

Initial system 
commissioning 
and new channel 
line-up
(Notes 5 and 8 )

A
(Note 1)

(Notes 
6  and 3)

Loss/frequency 
characteristics and 
crosstalk ratio 
Rec. M.610

(Note 4)

! Initial line-up and 
periodic mainte
nance of section

Initial line-up and 
periodic mainte
nance of section 
(Notes 2 and 3)

Initial system 
commissioning 
and new channel 
line-up 
(Note 8 )

A
(Note 1)

(Notes 
6  and 3)

Measurement of 
quantizing distortion

— — —

Initial system 
commissioning 
and new channel 
line-up 
(Note 8 )

A
(Note 1) —

Spurious signal and 
channel intermodulation

— — —

Initial system 
commissioning 
and new channel 
line-up 
(Note 8 )

A
(Note 1) —

Subjective tests 
Rec. M.610 B

(Note 1)

Initial line-up and 
periodic mainte
nance of section

Initial line-up and 
periodic mainte
nance of section 
(Notes 2 and 3)

Initial system 
commissioning 
and new channel 
line-up
(Notes 5 and 8 )

B
(Note 1)

(Notes 
9 and 3)

* Simulated demand assignment circuit.

Notes to Table 2/M .675

1. A  and B  refer to the DA terminal testing interface. See Figure 1/M .675 for the location of these interfaces.

2. The outgoing CT must be capable of outpulsing its own country code and exchange digits.

3. Sectional requirements supersede if the overall requirements of Recommendation M.580 are not met.

4. A  and/or B  for line-up and A  or B  for periodic tests. (Reference measurements at initial line-up should include measurements made at the 
access point decided upon for periodic tests.)

5. Demand assignment system is assumed to operate internal diagnostics to check functional capability and continuity.

6 . Loss, noise, loss/frequency and signal/crosstalk ratio tests may be applied On a sample basis when the system is initially commissioned, and as
required for the extension of service.

7. Test calls may be carried out to verify operational capability initially, and as required.

8 . These are as agreed upon by the satellite system operators.

9. Subjective testing CT-CT may be used on a sample basis, as required.
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3.4 Guiding principles for the maintenance of the international automatic service1)

The guiding principles fo r the m aintenance o f autom atic telephone circuits deal with the division o f 
responsibility  for the m aintenance o f in ternational autom atic or sem i-autom atic telephone circuits between those 
concerned (operating services, transm ission services, etc.). These principles which are intended to  cover circuits 
and netw orks provided by wholly analogue systems, wholly digital systems, or a m ixture o f analogue and  digital 
systems, are found in R ecom m endations M.700 to M.734. The m aintenance organization  for transm ission systems 
and  leased and  special circuits is outlined in R ecom m endation M.70.

Recommendation M .700

DEFINITIONS FOR THE MAINTENANCE ORGANIZATION

1 point

a) To identify an elem ent w ithin a m aintenance organization where specified functions are carried out. 
Exam ples o f its use in this context are: fault report point-circuit, restoration control po in t, testing 
point-transm ission.

b) To identify an electrical location in a circuit, gfoup, digital path , etc., where access is required for 
testing purposes. Exam ples o f its use in this context are: circuit access point, analogue link access 
po in t, digital path  access point.

2 international line

Transm ission system contained  between the line access points (see § 2 o f R ecom m endation M.565), o f the 
two term inal in ternational centres. W here a digital in ternational centre is interfaced by prim ary (or higher order) 
digital paths, a line access point on a per circuit basis m ay not exist. In such cases, the in ternational line is deem ed 
to end at the digital path access po in t2) nearest to the in ternational centre.

3 international automatic circuit

The whole o f  the in te rnational line and the outgoing and incom ing equipm ent (or both-w ay equipm ents) 
p roper tp  the au tom atic circuit considered. The ends o f this circuit are defined by the circuit access po in ts3> (see § 2 
o f  R ecom m endation M.565).

4 automatic switching equipment

That part o f  an in ternational exchange concerned with switching operations for routing the call in the 
desired direction.

1 As is m entioned in Volumes IV and  VI, the expression autom atic circuit, except where otherw ise indicated, m eans circuits 
w hich m ay be used either for sem i-autom atic or au tom atic  operation .

2) For defin ition , refer to R ecom m endation  M.110, § 1.6.

3) See also Figure 1/M .110  for an  exam ple o f basic test access on various classes o f  circuits.
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5 maintenance

The whole o f the operations required for setting up and m aintain ing, w ithin prescribed lim its, any elem ent 
entering in to  the setting-up o f a connection. In in ternational autom atic service, m aintenance is particularly
concerned with circuits and  au tom atic switching equipm ent. C ircuit and autom atic equipm ent m aintenance
includes:

a) carrying out setting-up m easurem ents and  ad justm ents4);

b) p lann ing  and program m ing a m aintenance scheme;

c) carrying out the prescribed routine preventive m aintenance m easurem ents and all o ther tests and
m easurem ents deem ed necessary;

d) locating and  clearing faults.

6 preventive maintenance

The m aintenance carried out at predeterm ined intervals or according to prescribed criteria and  intended to
reduce the probability  o f failure or the degradation  o f the functioning o f an  item.

7 corrective maintenance

The m aintenance carried out after fault recognition and in tended to restore an item to a state in which it 
can perform  a required function.

8 controlled maintenance5)

A m ethod to  sustain a desired quality o f service by the system atic application  o f analysis techniques using 
centralized supervisory facilities a n d /o r  sam pling to  minim ize preventive m aintenance and to reduce corrective 
m aintenance.

9 international connection

W hole o f the m eans jo in ing  tem porarily  two subscribers and enabling them  to exchange inform ation (see 
R ecom m endation G.101 [2]).

10 measurement

The num erical assessm ent in suitable units o f the value o f a sim ple or com plex quantity  or m agnitude.

11 test

A direct practical trial in w hatever m anner it m ay be made.

12 yes or no test

A test m ade to indicate w hether a quantity  or m agnitude would fall above or below a specified lim it or 
boundary  defined to  distinguish pass and  fail conditions.

13 functional test

A yes or no test m ade to indicate whether a circuit, equipm ent or part o f an equipm ent will function or 
no t function under actual w orking conditions.

♦

14 limit test6)

A test m ade to  indicate w hether a quantity  w ould fall w ithin or outside a pair o f lim its or boundaries.

The required degree o f precision o f expression is to be achieved by extending the term  to state:
— on w hat the lim it test is m ade, for exam ple, circuit lim it test,
— the function  or characteristic tha t is tested, for exam ple, limit test o f  signalling,
— for w hat purpose the lim it test is intended, for exam ple, limit test fo r  readjustment purposes.

4) The results o f  these m easurem ents provide reference values for subsequent m aintenance.

5) See [1] for a m ethod o f contro lled  m aintenance procedure.

6) Such a  test m ight be m ade to  ascertain  the m argin o f  security in actual operating  conditions.
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15 localization of faults

The broad localization o f  a fault consists o f finding the general part o f the equipm ent in which it exists. 
Fault find ing  consists o f  determ ining the faulty item of the equipm ent.
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Recommendation M.710

GENERAL M A IN TEN A N C E O R G A N IZ A T IO N ')
FO R  T H E  IN TE R N A T IO N A L  A U TO M A TIC  AND SE M I-A U T O M A TIC  SERVICE

1 General

To ensure satisfactory service quality in the in ternational autom atic and sem i-autom atic telephone service, 
it is necessary to have an organization which can use the techniques recom m ended for achieving this. The 
organizational elem ents defined in § 2 below relate to the m aintenance o f the different com ponent parts o f the 
in ternational autom atic netw ork and  are intended to cover wholly analogue networks and netw orks provided by a 
m ixture o f analogue and digital systems (switching and transm ission). A dm inistrations are requested to  apply  these 
recom m endations in order to ob tain  satisfactory service quality.

The organization  for in ternational netw ork m anagem ent is specified in R ecom m endation E.413 [1], bu t it 
has been recognized that m any com m on points exist between m aintenance and network m anagem ent activities. 
Therefore, it m ust be noted that, although the general m aintenance organization and the netw ork m anagem ent 
organization  are separately specified, it is not in tended that separate organizations be established unless so desired 
by A dm inistrations.

2 Maintenance organization

2.1 Basic elements and their functions

C ooperation  in the m aintenance o f the in ternational autom atic and sem i-autom atic service should be based
on an organization which com prises all o f the following basic elements in each country — each elem ent
representing a set o f functions:

2.1.1 Fault report point (circuit), which accepts and assigns for clearance all faults relating to one, o r m ore, 
specifically identified circuits.

2.1.2 Fault report point (netw orkp , which accepts and assigns for clearance all faults that, when reported , are 
no t identified with specific circuits or a specific in ternational centre. This should include all sw itching difficulties.

2.1.3 Testing point (transmission), which perform s transm ission testing on in ternational circuits for lining-up 
purposes, on a routine basis, and in case o f reported  faults.

2.1.4 Testing point (line signalling), which perform s testing o f line signalling on in ternational circuits, em ploying 
channel associated signalling, for setting-up purposes, on a routine basis, and in  case o f reported  faults.

N ote  -  Testing line signalling is not relevant to Signalling System No. 6. M aintenance organization 
aspects o f Signalling System No. 6 are dealt with in R ecom m endation M.762 while signalling tests are dealt with 
in R ecom m endation M.732.

The phrase general maintenance organization does not necessarily relate to  a specific organizational structure in any 
pa rticu lar A dm inistration.

2) The use o f  the w ord network  in this and  subsequent R ecom m endations, refers to  the public  telephone netw ork. This does 
no t restrict the com bination  o f  any elem ent with other m aintenance units which have functions dedicated to  services not 
noted  herein.
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2.1.5 Testing point (switching and  interregister signalling), which perform s testing o f switching and interregister 
signalling on in ternational equipm ent for setting-up purposes, on a routine basis, or in case o f reported  faults.

2.1.6 Network analysis po in t3), which receives in form ation on service quality, and faults no t identified with 
specific circuits. It carries out the analysis o f this inform ation to investigate the problem s involved. It acts as a 
single po in t o f contact for general enquiries concerning the m aintenance o f the in ternational telephone network.

2.1.7 System  availability information point, which collects and  dissem inates inform ation concerning the n o n 
availability o f telecom m unications systems affecting the in ternational autom atic and sem i-autom atic service.

2.1.8 Circuit control station, which is responsible for the satisfactory operation o f the in ternational circuits th a t it 
controls.

2.1.9 Circuit sub-control station, which is responsible for the satisfactory operation  o f the in ternational circuit 
sections that it controls. It will assist the circuit contro l station in its work to  ensure the satisfactory operation  o f 
the entire circuit.

2.1.10 Restoration control point, which initiates and  coordinates the restoration  activities in case o f failures or 
p lanned outages o f transm ission systems.

The detailed responsibilities and  functions as well as the facilities needed for the elements in §§ 2.1.1-2.1.10 
above are described in R ecom m endations M.715 to M.725.

2.2 Grouping o f  basic elements

It is left to the A dm inistration concerned to  decide w hether to keep these elements separate or to com bine 
them  into one or m ore m aintenance units to suit the particu lar situation in the country. However, the functions o f 
an individual elem ent should not be divided up between two or m ore m aintenance units.

The elem ents in § 2.1 above should be grouped in the m anner m ost suitable for a given A dm inistration. 
The sim plest form  w ould com bine all the elements into one m aintenance un it capable o f carrying out all the 
specified functions. Such an arrangem ent may be appropria te  for those countries where in ternational au tom atic 
circuits are few in num ber. F or countries that support larger num bers o f in ternational autom atic circuits, the 
functional grouping should be based on the following considerations:

a) the location o f  testing and  m easuring facilities;

b) the physical environm ent o f the existing circuit, switching and  other equipm ent;

c) the location o f records o f circuits, fault reports and  service quality;

d) the location and availability o f com m unication facilities;

e) the existence o f com parable national functions which might be expanded to include in ternational
aspects;

f )  the location o f national system availability and traffic flow inform ation which should be related to the 
in ternational autom atic netw ork;

g) the level o f  coord ination  that is anticipated  between elements w ithin the A dm inistration;

h) the staff w orkload tha t is anticipated for each elem ent and the potential efficiencies involved in
com bining elements;

i) the anticipated  ability to provide the necessary staff expertise and  language facility where needed;

j) the argum ents for and  against centralization o f a given elem ent for an A dm inistration;

k) the availability o f  supervisory and surveillance facilities at potential m aintenance locations;

1) the existence o f m aintenance units for other services, e.g. leased circuits, having sim ilar m aintenance
functions;

m) the expected growth in in ternational autom atic and sem i-autom atic services in the country concerned;

3) The use o f  the w ord network  in this and  subsequent R ecom m endations, refers to  the public telephone netw ork. This does 
no t restrict the com bination  o f any elem ent with o ther m aintenance units which have functions dedicated to services not 
no ted  herein.
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n) the expected evolution o f the in ternational netw ork;

o) the m aintenance requirem ents and m aintenance organization for Signalling System No. 6.

Illustrative exam ples o f possible groupings o f m aintenance elements are given in Annex A.

N ote — The m aintenance organization described in this Recom m endation does not preclude the use o f the 
term s: in ternational transm ission m aintenance centre (ITM C), in ternational switching m aintenance centre (ISM C ) 
and  in ternational service coord ination  centre (ISCC). A dm inistrations have the freedom  to give nam es to  their 
m aintenance units which suit their situation and requirem ents.

2.3 Cooperation between m aintenance elements

2.3.1 Cooperation between maintenance elements within an Administration

Elem ents should norm ally be free to  contact each other as required except for any restrictions placed on 
such contacts by the A dm inistration itself for reasons o f efficiency or organization. The in form ation paths and  
interactions between elements will be influenced by any grouping o f elem ents which an A dm inistration  may 
decide upon  — see § 2.2 above.

2.3.2 Cooperation between maintenance elements in different Administrations

2.3.2.1 M aintenance elements should prim arily  com m unicate with their corresponding elem ents in other 
countries. O ther channels o f com m unication may also appear necessary or useful under certain circum stances. 
Figure 1/M .710  illustrates in a m atrix, probable com m unication paths from  an originating country to  a d istan t 
country. It dem onstrates the possibility o f fault reports, for exam ple, from a num ber o f elements to  the d istan t 
fault report po in t (circuit).

Originating country D istant country

z y CO CO

Q_ CL CL
CL

H _j CO CO
CJ CO CL

0c < < CC CL CL Q . CO a o
u. z CO U- h— H H CJ o CC

Fault report point (network) FRP (N) X

Network analysis point NAP 0 X 0

System availability information point SAIP X 0

Fault report point (circuit) FRP (C) 0 X 0

Testing point (transmission) TP (T) 0 X 0

Testing point (line signalling) TP (LS) 0 X 0 0

Testing point (switching and interregister signalling) TP (SIS) 0 0 X 0

Circuit control station CCS 0 0 0 0 X

Circuit sub-control station CSCS 0 X

Restoration control point RCP 0 X

X — Primary intercommunication symbol is indicated for communication paths between corresponding elements.
Note that  the corresponding element for CCS is CSCS.

0  — This symbol represents other intercommunications that may be necessary or useful under certain circumstances.

F IG U R E  1 /M .710

An illustration of the matrix of probable communication paths between elements 
of the maintenance organizations of two countries
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2.3.2.2 Each fault report received by a fault report po in t should be identified (to include the date and  the hour if 
possible) for reference by all concerned during fault clearance and for inform ing the reporting elem ent o f the 
disposition  o f the faults. Fault reports should be accepted by any elem ent perform ing tests with a d istant 
m aintenance element. The elem ent which accepts the report should always forw ard it to its appropriate  fault 
report point. The fault report po in t should give priority  to  receiving fault reports and initiating fault clearances 
over all o ther duties.

2.3.2.3 In addition  to  the requirem ents o f technical and operational knowledge, the staff responsible for the 
functions listed in § 2.1 above should be selected and  trained  with a view to avoiding language difficulties.

The attention o f A dm inistrations is also draw n to the benefit that m ay be derived from  enabling staff in 
the in ternational service who w ork in corresponding units in different countries to meet and discuss their work.

3 Examples of cooperation between elements

The exam ples o f cooperation  indicated in Figures 2/M .710 and 3/M .710 show only sim ple cases o f 
cooperation  between elements.

Fault report A = Country A
I B = Country B

1 Fault report 
point (circuit)

A

Record fault

2 a Circuit control station A 2 b Circuits sub
control station B

Arrange for removal of 
circuit from service Cooperate as necessary

3a Testing point 
(transmission) A 3b Testing point 

(transmission) B

Locate and clear 
the  fault

A ssist in locating and 
clearing the  fault

U
Fault report 

point (circuit)
A

Record clearance

♦

5a Circuit control station A 5b Circuit sub
control station B

Arrange for circuit 
restoral to  service Cooperate as necessary

CCITT - 36900

F IG U R E  2/M .710 

General procedure in acting upon the report of a circuit transmission fault
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Fault reports and 
other information

A  =  C o u n try  A
B =  C o u n try  B

1 Network analysis point A

Discover potential fault

r

2 Fault report 
point (network) A

Record report. 
Initiate appropriate te s ts

' •

3a Testing point (switching) 
and interregister signalling) A

Locate and clear the  fault

Testing point (switching 
and interregister signalling)

Cooperate as necessary

’ ’

4 Fault report 
point (network) A

Record clearance

5 Network analysis point A

Record cause of fault 
as required

CCITT - 36910

F IG U R E  3/M .710

General procedure in acting upon indications of potential faults revealed by the network analysis point

4 Cooperation between maintenance elements and network management elements

W ithin an A dm inistration, considerable benefits can be obtained from  close cooperation  and  coord ination  
between m aintenance elements and  netw ork m anagem ent elem ents4*. In particu lar, close liaison between the fault 
report po in t (netw ork) and  the netw ork m anagem ent im plem entation and contro l p o in t4) should be ensured.

5 Exchange of contact point information

The m ost im portan t benefit to  be derived from  defining the m aintenance organization  as consisting o f  a 
num ber o f basic elem ents is to  establish the m eans whereby those responsible for such elem ents m ay be contacted.

For efficient cooperation  between m aintenance elements in d ifferent countries, it is essential tha t 
A dm inistrations frequently exchange appropriate  contact po in t inform ation (for exam ple: te lephone num bers, 
telex num bers, service hours, etc.). Reference should be m ade to  R ecom m endation M.93.

4* For definitions o f  these term s, refer to  R ecom m endation E.413 [1].
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A N N E X  A 

(to R ecom m endation M.710)

Illustrative groupings of elements into maintenance units

Note — N etw ork m anagem ent elements, as defined in Recom m endation E.413 [1] m ay be com bined with 
any o f the illustrative m aintenance units m entioned in §§ A .l to A.3 below.

A .l All m aintenance functions perform ed by a single m aintenance unit (see Figure A -l/M .710).

Testing po in t (transm ission) N etw ork analysis po in t

Testing po in t (sw itching and interregister signalling) Fault report po in t (netw ork)

Testing po in t (line signalling) System availability inform ation  point

Fault report poin t (circuit) R estoration  control point

C ircuit contro l and  circuit sub-control
'

F IG U R E  A -1/M .710

A .l  All circuit and  equipm ent testing facilities are at one location (m aintenance unit A), while all netw ork and 
system m aintenance aspects are the responsibility o f a separate un it (m aintenance unit B) (see Figure A-2/M .710).

M aintenance unit A M aintenance unit B

Testing po in t (transm ission) Netw ork analysis poin t

Testing po in t (sw itching and  interregister signalling) Fault report point (netw ork)

Testing po in t (line signalling) System availability inform ation point

Fault report po in t (circuit) R estoration control poin t

C ircuit contro l and circuit sub-control

F IG U R E  A -2/M .710

A.3 All circuit m atters are the responsibility o f a single unit (m aintenance unit A), while testing o f switching 
and  interregister signalling is perform ed by staff in the in ternational exchange (m aintenance un it B). A separate 
group o f staff have responsibility for network analysis, network fault reports and service restoration (m aintenance 
un it C). System availability functions for the in ternational netw ork are carried out at a location which has sim ilar 
responsibilities for the national netw ork (m aintenance unit D) (see Figure A-3/M .710).
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M aintenance unit A M aintenance unit B

Fault report po in t (circuit)
Testing po in t (sw itching and interregister signalling)

C ircuit control and  circuit sub-control

Testing po in t (line signalling)

Testing po in t (transm ission)

M aintenance un it C M aintenance unit D

Fault report po in t (netw ork) System availability inform ation  p o in ta)

N etw ork analysis po in t

R estoration  control po in t

a) W here sim ilar national functions are fulfilled.

F IG U R E  A -3/M .710

Reference

[1] C C IT T  R ecom m endation International network m aintenance/organization, Vol. II, Rec. E.413. 

Recommendation M.715

FAULT R E PO R T  PO IN T  (C IR C U IT)

1 Definition of fault report point (circuit)

The fault report po in t (circuit) is an elem ent w ithin the general m aintenance organization  for the 
in ternational autom atic and sem i-autom atic service at each international centre o r com m on for m ore than  one 
in ternational centre.

The fault report po in t (circuit) is equipped with all the necessary facilities and  arranged in such a way tha t 
it may receive fault reports relating to one or m ore specifically identified circuits from  different sources o r m ake 
such fault reports to other points and initiate the fault localization and clearing operations.

The fault report po in t (circuit) will undertake its given responsibilities and functions for circuits p rovided 
by wholly analogue transm ission and  switching systems, and those provided by a m ixture o f analogue and  digital 
systems.

2 Responsibilities and functions

The fault report po in t (circuit) is responsible for the following set o f functions:

2.1 Receiving fault reports from :
— sim ilar fault report points o f other A dm inistrations;

— fault report point (netw ork);
— fault indication  functions in repeater stations and  the various testing points (e.g. transm ission, line 

signalling, switching and  interregister signalling). This can be done m anually  by the staff, o r 
autom atically  by autom atic supervision functions built in to  the switching a n d /o r  transm ission system.
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2.2 R ecording the fault reports and keeping fault records up to  date.

2.3 Perform ing prelim inary diagnosis to  determ ine to  which m aintenance un it the fault has to be assigned for
clearance.

2.4 In itiating  detailed fault location  and subsequent clearing.

2.5 Sending fault reports as appropria te  to:

— circuit control station in its own country in case o f controlling end;

— the d istan t end fault report po in t (circuit) in case o f noncontrolling  end;

— the fault report po in t (network).

2.6 Providing the in form ation and cooperation  needed to deal w ith inquiries by traffic and m aintenance staff 
or by the fault report po in t (circuit) at the d istant end.

2.7 Advising the fault report po in t (network), the network analysis point, the system availability in form ation 
poin t and  the netw ork m anagem ent (im plem entation and  control p o in t)1) o f faults affecting the autom atic service 
as required.

2.8 Requesting the circuit contro l station w ithin its own country, if  controlling end, to  arrange for the 
w ithdraw al from  service of circuits reported  faulty.

2.9 K eeping inform ed o f the progress o f fault clearance.

2.10 Receiving the inform ation abou t the cause o f the faults.

2.11 N otifying details o f fault clearance to the po in t o f origin o f a fault report when the fault has been cleared.

2.12 Requesting the circuit contro l station to arrange for the return o f the circuit o f service, if contro lling  end.

2.13 M aking or arranging for an analysis o f faults as may be necessary.

2.14 Identifying repeated faults and  advising the circuit control station.

2.15 Forw arding details o f faults found or faults the causes o f which could not be found to the netw ork
analysis po in t for analysis to detect long-term  trends.

3 Facilities

The fault report po in t (circuit) should be provided with the following facilities:

3.1 Service circuits

Access to various kinds o f service circuits, e.g.:

— direct telephone service circuits to relevant contact points w ithin its A dm inistration or to other 
A dm inistrations in the hom e country, or in other countries;

— te leprin ter circuits;

— telex, teletex, telefax, etc.

3.2 Access to in form ation  concerning circuits in service, for instance, by m eans o f data term inals.

3.3 Access to  in form ation from  the in ternal and , where provided, external supervisory functions o f stored- 
p rogram  control (SPC) exchanges a n d /o r  transm ission systems, for instance, by m eans o f data term inals.

3.4 Access to  m anual m aintenance access lines as described in R ecom m endation 0.11 [2].

References

[1] C C IT T  R ecom m endation International network m aintenance/organization, Vol. II, Rec. E.413.

[2] C C IT T  R ecom m endation Specifications fo r  m anual m aintenance lines, Vol. IV, Rec. 0 .11.

0 See R ecom m endation E.413 [1].
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Recommendation M.716

FAULT R E PO R T  PO IN T  (N ETW ORK )

1 Definition of fault report point (network)

The fault report point (network) is an elem ent within the general m aintenance organization for the
in ternational autom atic and sem i-autom atic service at each international centre or for m ore than one in ternational 
centre. I f  m ore than  one in ternational centre is associated with a given relation, it is desirable to designate one 
fault report point (network) as the principal one for that relation. If  such is not practical, one o f the fault report 
points (netw ork) o r a central organization may be nom inated to coordinate the activities o f the various fault 
report po in ts (network) that are involved.

Such arrangem ents provide the m aintenance organizations o f other A dm inistrations with a single po in t o f 
contact for directing fault reports and service problem s which involve m ore than one in ternational centre.

W hile the fault report po in t (netw ork) is essentially a m aintenance elem ent, it will in fact receive reports of
netw ork difficulties which may result in network m anagem ent actions. In o ther cases, network fault reports m ay 
be explained by inform ation already available to the network m anagem ent (im plem entation and control point) 
and collected as a result o f its netw ork surveillance responsibility. Therefore, to avoid duplication o f report points, 
considerable benefit is derived from  close liaison between the fault report po in t (network), and  the netw ork 
m anagem ent (im plem entation and control point)

The fault report point (network) is equipped with all the necessary facilities and arranged in such a way as 
to enable it to:

a) receive, from  different sources, fault reports o f difficulties on the in ternational telephone netw ork or 
o f problem s with the in ternational service that, at the time o f reporting, cannot be related to specific 
circuits or, in some cases, even to a specific in ternational centre; and

b) m ake such fault reports to other points and initiate the fault location and clearing operations.

2 Responsibilities and functions

The fault report po in t (network) is responsible for the following set o f functions:

2.1 Receiving fault reports from :

— sim ilar fault report points o f other A dm inistrations;

— traffic operating personnel;

— custom ers via the appropria te  custom er service points;

— service observation staff;

— accounting (charging) analysis service;

— staff at the netw ork analysis po int;

— various m aintenance centres including inform ation regarding the quantities o f equipm ent o r circuits 
available following a m ajor breakdow n;

— services concerned with the national netw ork o f the country;

— any other source.

2.2 R ecording the fault reports and keeping fault records up to date.

See R ecom m endation  E.413 [1].
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2.3 Perform ing prelim inary diagnosis to determ ine to which m aintenance un it the fault has to be assigned for 
clearance.

2.4 Initiating  detailed fault location and subsequent clearing.

2.5 Sending fault reports as appropriate  to sim ilar fault report points o f other A dm inistrations.

2.6 Providing the in form ation and  cooperation needed to deal with inquiries by traffic and m aintenance staff 
or by fault report points o f ano ther A dm inistration.

2.7 Advising the netw ork analysis point, the system availability inform ation point and the netw ork m anage
m ent (im plem entation and control) p o in t2) o f faults affecting the autom atic service.

2.8 A rranging where appropria te  for the w ithdraw al from  service o f faulty equipm ent and  restoral after
clearance.

2.9 K eeping inform ed o f the progress o f fault clearance.

2.10 Receiving the inform ation about the cause o f the faults.

2.11 N otifying details o f fault clearance to the po in t o f origin o f a fault report when the fault has been cleared.

2.12 Keeping general routing inform ation, diagram s or plans o f the arteries relevant to the in ternational 
network and  the national netw ork o f the country concerned up to date.

2.13 M aking an analysis o f faults as may be necessary.

2.14 Identifying repeated faults, and  advising the circuit control station.

2.15 Forw arding details o f faults found or faults the cause o f which could not be detected to  the netw ork 
analysis po in t for analysis to detect long-term  trends.

2.16 Advising all fault report points (network) that m ay be concerned with changes in the num bering p lan  o f its 
country together with actions taken to deal with calls to old num bers.

3 Facilities

The fault report po in t (netw ork) should be provided with the following facilities:

3.1 Service circuits

Access to various kinds o f  service circuits, e.g.:

— direct telephone service circuits to relevant contact points within its A dm inistration or to other 
A dm inistrations in the hom e country or in other countries;

— teleprin ter circuits;

— telex, teletex, telefacsim ile, etc.

3.2 Access to appropriate  netw ork inform ation, e.g. num ber o f circuits in service, routing plans, network 
configuration.

3.3 Access to in form ation from  relevant supervisory functions of stored-program  controlled (SPC) exchanges 
a n d /o r  transm ission systems, for instance, by m eans o f data term inals.

Reference

[1] C C IT T  R ecom m endation International network m aintenance/organization  Vol. II, Rec. E.413.

2) See R ecom m endation  E.413 [1].
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Recommendation M.717

TESTIN G  PO IN T  (T R A N SM ISSIO N )

1 Definition of testing point (transmission)

The testing po in t (transm ission) is an elem ent within the general m aintenance organization  for the 
in ternational autom atic and  sem i-autom atic service at each international centre. It carries out transm ission testing 
on in ternational circuits w hether provided by wholly analogue transm ission and switching systems or by a m ixture 
o f analogue and digital systems.

2 Responsibilities and functions

The testing poin t (transm ission) is responsible for the following set o f functions:

2.1 C arrying out transm ission m easurem ents in connection with the setting-up and lining-up o f in ternational 
circuits.

2.2 C arrying out routine transm ission tests.

2.3 D iagnostic testing on receipt o f fault indications.

2.4 Passing details o f the location o f faults to the appropriate  m aintenance unit and cooperating  as necessary 
in detailed fault localization.

2.5 Advising the circuit control or the sub-control station and the fault report po in t (circuit) o f any difficulties 
detected by routine tests and  the action taken in progressing the clearance o f faults.

2.6 C ooperating with staff in other international centres as required.

3 Facilities

The testing po in t (transm ission) should be provided with the following facilities:

3.1 Access to the circuit access po in t (for definition o f these access points, refer to § 2 o f  R ecom m enda
tion M.565).

3.2 Access to the line access po in t (for definition o f these access points, refer to § 2 o f R ecom m enda
tion M .565)».

3.3 Test equipm ent for lining-up, fault localization and routine testing o f the follow ing type o f circuits:
— analogue;

— mixed ana logue/d ig ita l;

— digital.

Note 1 — For definition o f the circuits, see R ecom m endation M.560.

Note 2 — R outine tests can be om itted if  the supervision functions built in to  the transm ission and
switching equipm ent provide sufficient indication o f the overall perform ance.

3.4 A ssociation o f test equipm ent to the access points so that all transm ission param eters specified for the
circuits concerned m ay be measured.

3.5 C om m unication  to the circuit control station and  other points concerned with circuit m aintenance w ithin
the same in ternational centre.

3.6 C om m unication  to sim ilar points in other in ternational centres to which circuits are rou ted  to enable
cooperation  to be obtained and  given.

In practice, at digital exchanges, a line access point at circuit level m ay not exist when the exchange is interfaced by 
prim ary (or higher order) digital paths.
For digital circuits, reference should  be m ade to R ecom m endation M.565.
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Recommendation M.718

T E ST IN G  P O IN T  (L IN E  SIG N A LLIN G )

1 Definition of testing point (line signalling)

The testing po in t (line signalling) is an elem ent w ithin the general m aintenance organization  for the 
in ternational au tom atic and  sem i-autom atic service at each in ternational centre. It carries out line signalling tests 
on in ternational circuits using channel-associated signalling systems, e.g. R2, No. 5, w hether provided by wholly 
analogue transm ission and  sw itching systems or by a m ixture o f analogue and  digital system s’I

2 Responsibilities and functions

The testing po in t (line signalling) is responsible for the following set o f functions:

2.1 C arrying out line signalling tests in connection w ith the setting-up and  lining-up o f in ternational circuits.

2.2 C arrying out routine line signalling tests.

2.3 C arrying out d iagnostic tests to  localize a reported  difficulty in line signalling.

2.4 Passing details o f line signalling problem s to the appropriate  m aintenance un it as necessary and
cooperating in detailed fault localization.

2.5 R eporting  details to  the circuit control station, the fault report po in t (circuit) or the originating fault report 
po in t as appropria te  o f action taken.

2.6 C ooperating  with staff in o ther in ternational centres as required.

3 Facilities

The testing po in t (line signalling) should be provided with the follow ing facilities:

3.1 Access to  the circuit access po in t (for defin ition  o f these access points, refer to § 2 o f R ecom m enda
tion  M.565).

3.2 Access to the line access po in t (for definition o f these access points, refer to § 2 o f R ecom m enda
tion  M.565).

The line access po in t can be deleted for circuits w ith sim ple term inals. D igital circuits are no t provided 
with line access points.

3.3 A ssociation o f  test equipm ent to the access points to assess the perform ance o f the line signalling entities.

3.4 Access to in form ation  from  the in ternal and, where provided, external supervisory and testing functions o f 
SPC exchanges, for instance, by m eans o f data  term inals.

3.5 C om m unication  with o(her points concerned with circuit m aintenance and  signalling equipm ent m ain te
nance w ithin the sam e in ternational centre.

3.6 C om m unication  with sim ilar points in other in ternational centres to which circuits are routed  to enable
cooperation  to  be obtained and  given.

In  practice, a t digital in te rnational exchanges, a line access po in t at the circuit level m ay not exist when the exchange is 
in terfaced by prim ary  (or h igher order) digital paths. Thus, all signalling testing m ay need to  be carried  out from  one 
location  — generally the testing p o in t (sw itching and  interregister signalling). Signalling tests on Signalling System No. 6  

are con tro lled  and  coord inated  by the adm inistrative contro l (see R ecom m endation  M.762).
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3.7 Access to m anual m aintenance access lines as described in R ecom m endation 0.11 [1].

3.8 Access to inform ation from  autom atic transm ission m easuring and  signalling testing equipm ent (ATM E 
No. 2) as described in R ecom m endation 0 .22  [2].

References

[1] C C IT T  R ecom m endation Specification fo r  m anual maintenance lines, Vol. IV, Rec. 0 .11.

[2] C C IT T  R ecom m endation Specification fo r  the C C IT T  autom atic transmission measuring and  signalling
testing equipment A TM E  No. 2, Vol. IV, Rec. 0 .22.

Recommendation M.719

TESTIN G  P O IN T  (SW IT C H IN G  AND IN TER R EG ISTER  SIG N A LLIN G )

1 Definition of testing point (switching and interregister signalling)

The testing po in t (switching and  interregister signalling) is an elem ent w ithin the general m aintenance 
organization  for the in ternational autom atic and sem i-autom atic service at each in ternational centre. It carries out 
tests concerned with switching and interregister signalling functions associated with in ternational circuits, whether 
provided by wholly analogue transm ission and switching systems or by a m ixture o f analogue and  digital 
system s').

A dm inistrations may organize testing o f equipm ent and functions for com m on channel signalling systems 
either at the testing po in t or at a separate point. A ttention is draw n to R ecom m endation M.762 regarding com m on 
channel signalling system m aintenance.

2 Responsibilities and functions

The testing po in t (switching and interregister signalling) is responsible for the following set o f functions:

2.1 C arrying out switching and  interregister signalling tests in connection with the setting-up and lining-up o f
in ternational circuits.

2.2 Taking any necessary action as a result o f outputs from  supervisory and testing functions o f SPC
exchanges.

2.3 Ensuring tha t new circuits can be accessed via the switching equipm ent, and that auxiliary equipm ent
(e.g. accounting equipm ent, ATM E) is correctly associated.

2.4 C arrying out routine tests o f the switching and  interregister signalling entities.

2.5 D iagnostic testing to confirm  existence and  location o f switching and  interregister signalling problem s
indicated by m onitorial equipm ent or fault reports.

2.6 Passing details o f the locations o f faults to the appropriate  m aintenance units for clearance and
cooperating  with them  as necessary.

2.7 Advising the fault report po in t (network) and  the network m anagem ent (im plem entation and  contro l p o in t)2)
o f any problem s which may affect service on a route or routes and the action taken.

') In practice, at digital in ternational exchanges, a line access po in t at circuit level m ay not exist when the exchange is
in terfaced by prim ary  (or higher order) digital paths. Thus, all signalling testing may need to be carried  out from  one
location, generally the testing po in t (switching and  interregister signalling). This would include line signalling aspects, if
any.

2) See R ecom m endation E.413 [1].
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2.8 Advising the circuit contro l station o f any difficulties detected by rou tine tests or m onitorial m eans which 
affect individual circuits.

2.9 C ooperating  with staff in o ther in ternational centres as required.

3 Facilities

The testing po in t (switching and  interregister signalling) should be provided with the following facilities:

3.1 Ability to test com m on equipm ent elem ents for perform ance a n d /o r  availability.

3.2 Access to in form ation  from  internal or external supervisory testing functions o f SPC exchanges.

3.3 M eans for assessing switching capability  and  interregister signalling in accordance with A nnex A.

3.4 C om m unication  with other m aintnenance entities as appropriate.

3.5 Access to m anual m aintenance access lines as described in R ecom m endation 0.11 [2].

3.6 F or com m on channel signalling systems, access to in form ation on signalling link status and  signalling
routing, and  from  signalling perform ance m onitoring equipm ent.

A N N E X  A 

(to R ecom m endation M.719)

Measuring and testing equipment (signalling and switching)

The basic types o f equipm ent needed by a testing po in t (switching and  interregister signalling) are as
follows:

1) equipm ent for signalling tests;

2) equipm ent for switching tests;

3) signalling encoders consisting o f a signal generator with facilities to vary frequency, am plitude and  
tim ing w ithin defined lim its, in conjunction with a test call generator, so that test calls using nom inal 
or m arginal signals can be generated;

4) signal decoders, i.e. a device capable o f responding to incom ing signals such as to indicate whether or 
no t the received signals are w ithin lim its;

5) signal displays, i.e. a device capable o f displaying the signals, line or register, transm itted  or received 
by a circuit. The display should preferably be in digital form ;

6) signal tim ers, i.e. a device capable o f m easuring the length o f signals and  the interval between signals 
(line and  register) transm itted  or received over a circuit;

7) signal level m easuring device;

8) signal d istortion m easuring device;

9) signal recording device, for perm anent records o f line and register signals.

F urther details o f equipm ent for testing switching and interregister signalling are given in the relevant 
Recom m endations on the different signalling systems.

References

[1] C C IT T  R ecom m endation International network m aintenance/organization, Vol. II, Rec. E.413.

[2] C C IT T  R ecom m endation Specification fo r  m anual maintenance lines, Vol. IV, Rec. 0 .11.
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Recommendation M.720

NETW OR K ANALYSIS P O IN T

1 Definition of network analysis point

The netw ork analysis po in t is an elem ent w ithin the general m aintenance organization for the in ternational 
au tom atic and  sem i-autom atic service associated with one or m ore in ternational centres.

It receives inform ation concerning service quality and faults not associated with specific circuits. It 
analyses all relevant in form ation to investigate the problem s involved. It m ay request the fault report po in t 
(netw ork) to  initiate investigatory a n d /o r  rem edial actions in one or m ore m aintenance centres in the hom e 
country or via a fault report po in t (netw ork) in another country.

The netw ork analysis po in t acts as a single po in t o f contact for general enquiries concerning the 
day-to-day m aintenance o f the in ternational telephone network, as may be m ade by the m aintenance organizations 
o f other A dm inistrations.

2 Responsibilities and functions

The netw ork analysis po in t is responsible for the following set o f functions:

2.1 Analysing all fault reports received from  the fault report po in t (network).

2.2 Collecting and  analysing all in form ation necessary for the evaluation and  supervision o f the quality o f  the
in ternational service and the diagnosis and  localization o f faults reported  to it. The follow ing items are 
recom m ended for consideration:

a) Call failure in form ation  derived from opera to r and  subscriber reports.

b) T raffic service observations for p reparation  o f Tables 1/E .422 [1] and  1/E.423 [2].

c) Traffic service observations undertaken for specific purposes.

d) Results o f m anual and  au tom atic test calls.

e) R eports from  fault report points (network) o f other A dm inistrations and also from  m aintenance units
o f its own A dm inistration.

f )  Sum m arized in form ation from  group reference pilots.

g) In fo rm ation  from  au tom atic supervision o f switching equipm ent.

h) In form ation  tha t all circuits on a route are busy.

i) Sum m arized inform ation  from  traffic m onitoring and accounting equipm ent,

j) In form ation  derived from  circuit and  circuit group surveillance equipm ent.

k) Periodic data from  traffic m easuring equipm ent, e.g. loading in erlangs, percentage occupancy and
overflow intensities.

2.3 A nalysing sum m aries o f transm ission m easurem ents that may be received from  m aintenance units o f its 
ow n A dm inistration.

2.4 Receiving in form ation concerning m ajor breakdow ns affecting in ternational service and  evaluating their 
effect with respect to netw ork condition.

2.5 Receiving reports o f all events likely to affect the in ternational service.

2.6 A nalysing out-of-service tim es and  cooperating with the m aintenance units in their efforts to  reduce such
tim es to a m inim um .

2.7 M aking optim um  use o f statistical m ethods (e.g. trouble pattern  techniques) for determ ining the probab le 
location o f failure points.

2.8 C ooperation  with the netw ork analysis points o f  other countries in order to  coodinate action  in case o f
service defects existing in the p a rt o f the netw ork depending on those points.

2.9 Em ploying inform ation concerning routing, signalling, switching, and  transm ission systems in its country  
and  other countries to  help locate and  clear im pedim ents to good service.
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2.10 Advising the fault report po in t (netw ork) o f the results o f its analyses as necessary.

2.11 Receiving general enquiries concerning the m aintenance o f the in ternational telephone netw ork from  other 
A dm inistrations, and  answ ering such enquiries o r undertaking any necessary analyses or investigations.

3 Facilities

The netw ork analysis po in t should be provided with the following facilities:

3.1 A ppropria te  com m unication  facilities in order to assume its responsibilities.

3.2 Access to in form ation  from  the in ternal and, where provided, external supervisory and  statistical functions 
o f  SPC-exchanges, for instance, by m eans o f da ta  term inals.

3.3 M eans to receive and process in form ation associated with the functions listed above.

3.4 M eans o f storing received and  processed inform ation.

3.5 M eans o f accessing stored inform ation.

References

[1] C C ITT  R ecom m endation Observations on international outgoing telephone calls fo r  quality o f  service, 
Vol. II, Table 1/E .422 o f Rec. E.422.

[2] C C IT T  R ecom m endatiion Observations on traffic set up by operators, Vol. II, Table 1/E.423 o f Rec. E.423.

Recommendation M.721

SY STEM  AVAILABILITY IN FO R M A TIO N  P O IN T

1 Definition of system availability information point

The system availability in form ation  poin t is an elem ent w ithin the general m aintenance organization  for 
the in ternational autom atic and sem i-autom atic service associated with one or m ore in ternational centres. It 
collects and  dissem inates in form ation  concerning the non-availability  o f telecom m unications systems which affects 
the in ternational service. The term  availability is used here in the broadest sense o f the word.

2 Responsibilities and functions

The system availability inform ation  po in t is responsible for the follow ing set o f functions:

2.1 Collecting in form ation  concerning m ajor breakdow ns, p lanned  outages, or other special circum stances in 
the national and international netw orks which w ould m aterially affect in ternational traffic whether incom ing, 
outgoing or transit.

2.2 K eeping aw are o f the probable duration  o f m ajor breakdow ns and  noting  w hether the relevant traffic load 
is such tha t service is likely to be affected.

2.3 Keeping close contact w ith the restoration  contro l point(s) and assisting in restoration matters.

2.4 Collecting inform ation  concerning the status o f restoration activities related to m ajor failures, and  the
return  to  norm al conditions.

2.5 M aking available in form ation  concerning failures and restoration progress to interested parties and  other 
centres no t directly involved in the activities, as appropriate.

2.6 Furnishing reports to  the operating  authorities o f abnorm al conditions, as required, including progress
reports in connection with pro longed disruptions.
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2.7 Furnishing m ajor breakdow n inform ation to netw ork m anagem ent or traffic operating  personnel when a 
m ajor breakdow n occurs, so that suitable changes m ay be m ade in operating procedures.

2.8 N otifying other in ternational centres as required, through the approriate  authorities, o f actions taken in 
connection with m ajor breakdowns.

2.9 C ontinuously  observing system conditions and if a situation arises where service disturbances can be 
m inim ized with a change in norm al procedures, advising the appropriate  m aintenance unit (e.g. concerning 
postponem ent o f a p lanned  outage).

3 Facilities

The system availability inform ation point should be provided with the following facilities:

3.1 A ppropria te  com m unication facilities in order to assume its responsibilities.

3.2 M eans to receive, store, have access to, and up-date system availability inform ation.

3.3 Access to inform ation concerning the availability o f equipm ent and routes in SPC exchanges, for instance,
by m eans o f data term inals.

Recommendation M.722

NETW OR K M A N A G EM EN T PO IN T

Note -  R ecom m endation M.722 o f the C C ITT  Yellow Book, Fascicle IV.l contains the definition, 
functions and responsibilities o f a so-called, “netw ork m anagem ent po in t” .

The organization for in ternational netw ork m anagem ent has now been further developed and  is specified 
in R ecom m endation E.413 [1].

Reference

[1] C C IT T  R ecom m endation International network maintenance/organization, Vol. II, Rec. E.413.

Recommendation M.723

C IR C U IT  C O N TR O L  STA TIO N

I Definition of circuit control station

The circuit control station is the po in t w ithin the general m aintenance organization for the in ternational 
au tom atic and sem i-autom atic service that fulfils the control responsibilities for the au tom atic circuits assigned 
to it.

The responsibilities, functions and criteria for appointing  circuit control stations given in §§ 2 to 4 below  
apply to circuits provided solely by analogue transm ission and switching systems and those involving a m ixture o f 
analogue and digital systems.

2 Responsibilities

The Circuit control station is responsible for ensuring that an autom atic circuit assigned to it is set up  and 
m ainta ined to the required standards in both  directions o f transm ission and that, if  the circuit fails, the outage 
tim e is kept to a m inim um .
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3 Functions

3.1 A rranging for the setting-up o f  the circuit, and  o f the signalling and switching equipm ent associated
directly with the circuit, and  the related adjustm ent.

3.2 C ontrolling lining-up m easurem ents to within the recom m ended limits.

3.3 Ensuring tha t routine m aintenance m easurem ents and tests are carried out in accordance with the agreed 
schedule using the specified m ethods and in such a way that in terruptions to service are lim ited to  the shortest 
possible duration.

3.4 Requesting tha t the circuit sub-control station takes action as required.

3.5 A rranging for the blocking o f  circuits as required.

3.6 Ensuring tha t fault location and clearing is carried out by the responsible testing po in t a n d /o r  m ain te
nance unit in a p roper m anner.

3.7 Initiating investigation o f repeated ' circuit faults.

3.8 C ontrolling  the w ithdraw al o f circuits from  service.

3.9 C ontrolling  the return o f circuits to service, after the fault clearance.

3.10 Being continuously inform ed o f the condition o f the autom atic circuits under its control.

3.11 K eeping up to date records o f the routing o f the autom atic circuits under its control.

3.12 Knowing w hat are the possibilities o f rerouting any faulty circuits and  m aking arrangem ents for such
reroutings where necessary.

4 Appointment of circuit control stations

A circuit control station is appoin ted  for each in ternational circuit used for the au tom atic and  sem i
autom atic telephone service. W hen the circuit is operated unidirectionally  the circuit control station is generally at 
the outgoing end. W hen the circuit is operated both-w ay, the circuit control station can be at either end by 
com m on agreem ent between the technical services of the A dm inistrations concerned. In m aking the choice, special 
consideration  will be given to:

— whether the location to  be nom inated as the circuit control station is perm anently  attended,

— the am ount o f work at each term inal point,

— the length o f the circuit w ithin the territory o f each term inal country.

Recommendation M .724

C IR C U IT  SU B -C O N T R O L  STA TIO N

1 Definition of circuit sub-control station

The circuit sub-control station is a po in t w ithin the general m aintenance organization for the in ternational 
autom atic and  sem i-autom atic service tha t assists the circuit control station and  fulfils the control responsibilities 
for a circuit section assigned to it.

The responsibilities, functions and criteria for appoin ting  circuit sub-control stations given in § § 2  to 4 
below  apply to circuits provided solely by analogue transm ission and switching systems and those involving a 
m ixture of analogue and  digital systems.

2 Responsibilities

It is the responsibility o f  the circuit sub-control station to inform  the circuit control station abou t all noted 
events likely to affect the circuit under their control. If  the circuit sections are assigned to the circuit sub-control 
for the purpose o f controlling them , the circuit sub-control is responsible for these circuit sections in the sam e way 
as the circuit control station is for the com plete circuit.
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3 Functions

3.1 Perform ing the control functions for circuit sections, especially national sections, as given for the circuit 
contro l station.

3.2 C ooperating  w ith the circuit control station and  other circuit sub-control stations in ensuring that routine 
m aintenance fault location and clearance are carried out by the responsible testing points a n d /o r  m aintenance 
units in a p roper m anner.

3.3 A rranging that all relevant details concerning the location and  subsequent clearance o f  faults are reported  
to the fault report po in t (circuit) at the controlling end.

4 Appointment of circuit sub-control stations

F or each circuit used for the autom atic and  sem i-autom atic telephone service a term inal circuit sub-control 
station  is appointed . This is generally the end o f the circuit rem ote from  the circuit control station. In transit 
countries in which a circuit is b rought to audio frequencies, an interm ediate circuit sub-control station is 
appo in ted  at a suitable po in t for each direction o f transm ission. It is left to the A dm inistration  concerned to 
choose:

— where this po in t shall be,

— whether the sub-control functions for the two directions o f transm ission are vested in one station or 
two stations,

— whether, as m ay be desirable in the case o f a large country, each direction o f transm ission has m ore 
than  one circuit sub-control station per transit country.

The technical service o f the A dm inistration  concerned indicates its choice to the technical service o f the 
A dm inistration  responsible for the control station.

Recommendation M.725

R E ST O R A T IO N  C O N TR O L  PO IN T

1 Definition of restoration control point (RCP)

The restoration control po in t (RCP) is an elem ent w ithin the general m aintenance organization  for the 
in ternational services. It initiates and  coordinates service restoration activities in case o f failures or p lanned  
outages o f transm ission systems in accordance w ith p lans and  ad hoc arrangem ents agreed by the technical 
services1̂ o f the A dm inistrations concerned.

Since two or m ore RCPs are involved in agreed restoration  plans, it is practical to nom inate one R C P as 
the Overall R C P which then initiates and  controls im plem entation o f the plan. The additional responsibilities and  
functions o f an O verall R C P are given in § 3 below.

2 Responsibilities and functions

The restoration  control po in t (RCP) is responsible for the follow ing set o f functions:

2.1 In itiating  the im plem entation  o f a restoration  p lan  and  ad  hoc arrangem ents w ith the o ther stations
involved w ithin its A dm inistra tion’s boundaries.

2.2 M onitoring the im plem entation  o f the restoration  plan.

2.3 C oord inating  the restoration  activities o f the repeater stations and  other stations involved w ithin its
A dm inistra tion’s boundaries.

G enerally , A dm in istra tions involved in agreeing such restoration  p lans or ad  hoc arrangem ents have appo in ted  resto ration  
liaison officers (R LO ) who are responsible for liaising o r restoration  m atters. How ever, some A dm inistra tions m ay wish to 
delegate the responsib ility  for the agreem ent o f ad  hoc a rrangem ents to their RCPs.
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2.4 Liaising with restoration  contro l points o f other A dm inistrations as necessary and  agreeing the tim es o f 
events with them.

2.5 Exchanging inform ation  with the netw ork m anagem ent (im plem entation and  control p o in t)2) for coo rd ina
tion  purposes as appropriate .

2.6 M onitoring and  coord inating  the return  to norm al service conditions after the fault has been cleared or the 
p lanned  work has been finished.

2.7 K eeping, th roughou t the period during which the restoration  and  the return  to norm al conditions is 
executed, an accurate log o f events, including any circuit, channel, group, supergroup, etc., o r baseband  patching 
which takes place.

2.8 Requesting and  receiving reports from  other RC Ps and  dissem inating this inform ation w ithin its own 
A dm inistration  as required.

2.9 R eporting  the events to  the responsible au tho rities3) o f its A dm inistration as desired and  advising the
system availability  in form ation  po in t about the progress o f restoration.

2.10 Sending a final restoration  report, after the return  to norm al, contain ing all relevant data (including agreed 
tim es) for accounting purposes to the responsible au tho rities3) w ithin its A dm inistration.

2.11 I f  no restoration plan exists or, for some reason, an existing p lan  canno t be im plem ented, advising the 
responsible au th o rities3) in its own A dm inistration  and  suggesting suitable ad  hoc arrangem ents in the light o f the 
inform ation  available.

3 Additional responsibilities of an overall RCP

The responsibilities o f an overall R C P are m uch the sam e as an  ord inary  R C P but with additional 
responsibilities as follows:

3.1 In itiating  the im plem entation  o f a restoration  p lan  with other RC Ps concerned.

3.2 Requesting and  receiving reports from  other RCPs and  dissem inating this inform ation as necessary.

3.3 C oord ina ting  and  contro lling  all restoration  activities including the return  to norm al conditions.

4 Facilities

The restoration  contro l po in t should be provided with the following facilities:

4.1 A ppropria te  com m unication  facilities in order to  assume its responsibilities.

4.2 Access to in form ation  app rop ria te  to  its functions and this includes:

a) status o f relevant in ternational transm ission systems;

b) current restora tion  p lans;

c) list o f the sections o f border-crossing transm ission traffic routes;

d) routing  in form ation  for in ternational group, supergroup, etc., links;

e) inventory o f  spare transm ission facilities, in its own and  neighbouring countries, lending themselves to
restoration.

Reference

[1] C C IT T  R ecom m endation International network m aintenance organization, Vol. II, Rec. E.413.

2) See R ecom m endation  E.413 [1].

3) G enerally , A dm inistra tions involved in agreeing such restoration  p lans or ad  hoc arrangem ents have appo in ted  restoration  
liaison officers (R LO ) w ho are responsible for liaising or restoration  m atters. How ever, some A dm inistra tions m ay wish to 
delegate the responsibility  fo r the agreem ent o f  ad  hoc arrangem ents to their RCPs.
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Recommendation M.726

M A IN TEN A N C E O R G A N IZ A T IO N  FO R T H E  W HO LLY  D IG ITA L IN TER N A TIO N A L 
A U TO M A TIC  AND SE M I-A U T O M A TIC  T E L E PH O N E  SERV ICE

The recom m ended m aintenance organization for a wholly digital in ternational telephone service is under 
study by Study G roup  IV. The detailed developm ent o f such an organization cannot be undertaken until such tim e 
as A dm inistrations have gained sufficient experience o f the operation and m aintenance o f digital transm ission and  
switching systems — these systems being relatively few in num ber in the in ternational netw ork at present. 
However, based on present know ledge and experience, Study G roup IV intends that the m aintenance organization  
for the fully digital in ternational telephone service be based on the following principles and concepts:

— That there be a gradual evolution o f the current m aintenance organization (which is in tended to cover 
the wholly analogue and  mixed analogue/d ig ital situations) tow ards the organization suitable for the 
wholly digital network. The rate o f this evolution will reflect the rate o f in troduction  o f digital systems 
in the in ternational and national networks.

A ccording to this principle, it is recognized that, in the transition  from  a wholly analogue to a wholly 
digital network, the m aintenance organization o f  a particu lar in ternational centre m ay be responsible 
for wholly analogue, wholly digital and mixed analogue/d ig ital circuits since the three types m ay be 
term inated  at a single in ternational centre.

— T hat the “elem ent” approach  to defining a m aintenance organization, as currently used in R ecom m en
dations M.710 to M.725, be used to define future m aintenance organizations.

By the intended adoption  o f this concept it is recognized that the m aintenance elem ent approach  
offers the m eans o f specifying a m aintenance organization which can meet the needs o f all 
A dm inistrations, irrespective of the num ber o f in ternational circuits and in ternational switching 
centres they operate.

In accordance with the current Study G roup  IV practice, significant national trends in the area o f 
m aintenance organization (for exam ple, the trend  tow ards increased centralization o f m aintenance) should be 
reflected in the Series M Recom m endations where appropriate.

Recommendation M .729

O R G A N IZ A T IO N  O F  T H E  M A IN TEN A N C E O F  IN TER N A TIO N A L PU B LIC  
SW IT C H E D  T E L E PH O N E  C IR C U IT S USED FO R DATA T R A N SM ISSIO N

1 General

1.1 D ata transm issions may be m ade over '.he public switched telephone netw ork in a m anner sim ilar to  voice 
transm issions. Such data calls, while expected in m ost cases to be satisfactory, cannot always be assured success in 
view o f the variety o f routing and  transm ission characteristics that may be found in national extensions between 
in ternational switching centers and  user stations.

1.2 As the exact configuration o f ah in ternational call is essentially im possible to determ ine w ithout an 
extensive and  com plicated tracing process, some m eans m ust be specified to enable each A dm inistra tion  to 
investigate, as it considers necessary, reports o f data transm ission difficulties.
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2 Fault investigations and maintenance

2.1 Each country agreeing to the transm ission o f data over the public switched telephone netw ork shall set up
a D ata C oord inating  Point (D C P )1). This point:

— shall be the contact po in t between A dm inistrations for referring data  transm ission difficulties for 
investigation in respective national networks;

— shall be the po in t to  undertake discussions and agree on a course o f action to be taken on public 
telephone network circuits regarding data transm ission difficulties. It should be noted tha t agreem ent 
may be reached to take no actions regarding the in ternational circuits;

— shall initiate any actions related to national network extensions in accordance w ith its national 
practices and procedures.

2.2 Fault investigations undertaken  should be on the basis o f the transm ission requirem ents o f public
telephone calls. Such investigations, while possibly initiated by a DCP, will be carried out by the m aintenance 
organization  (R ecom m endation M.710) according to  standards defined by R ecom m endation M.580, etc.

2.3 Transm ission tests (fault location or scheduled routine measurements) between subscriber locations, tha t is,
on an end-to-end basis, are not expected to be made. Considering routing com plexities and the low probability  of 
duplicating  an exact connection, such end-to-end tests w ould not necessarily be m eaningful and  w ould be very 
d ifficult to coordinate. However, if  end-to-end tests are deem ed to be essential by an A dm inistration , then such 
tests shall be im plem ented in accordance with agreem ents reached by the respective DCPs.

2.4 R outine m aintenance m easurem ents will be accom plished according to agreem ents reached in conform ity 
w ith R ecom m endation M.605.

Recommendation M .730

M A IN TEN A N C E M E T H O D S

1 General

In order to meet the service dem ands o f a progressive and  rapidly expanding in ternational fully autom atic 
telephone network with the best possible quality o f service, it is essential that all factors adversely affecting the 
quality o f service should be detected and service restored as quickly as possible. In  setting this objective it is 
recognized that perfect perform ance is unattainab le and that beyond a certain point, costs can rise sharply out o f 
p roportion  to service quality gain.

W hen choosing a suitable m aintenance m ethod or a com bination o f m ethods one should consider:

— the reliability o f the p lan t to be m aintained;

— the availability  o f testing and supervisory facilities as well as the availability and  quality o f m anpow er 
in the m aintenance organization;

— the availability  o f facilities in the p lan t that indicate the existence and  frequency o f d isturbances;

— the availability o f arrangem ents for autom atic rem edial action;

— the availability o f autom atic m eans to process and analyse operational data received from  the p lan t;

— the final objective i.e to  ensure a satisfactory overall service quality (subscriber-to-subscriber) in the
in ternational connection, giving equal im portance to the national and in ternational parts o f the chain 
that constitute the connection.

It is recognized tha t a com bination  o f m aintenance m ethods'm ay be applied.

See [1],

The term  “p o in t” is used in the sam e sense as in the M.700 series o f R ecom m endations — see particularly  R ecom m en
dations M.700 and  M.710.
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2 Preventive maintenance methods

2.1 General

The in troduction  o f stored program  control (SPC) exchanges and digital transm ission systems reduce the 
need for preventive m aintenance. SPC exchanges should in general be provided with functions which supervise the 
signalling, switching and transm ission processes. If  a fault occurs or if pre-set d isturbance limits are reached, data  
which indicate the concerned device(s) o r circuit(s) should be printed out.

External supervision, testing and fault localization functions should be avoided if in ternal functions in 
SPC exchanges or digital transm ission systems can provide the same facilities.

2.2 Functional tests

2.2.1 In carrying out functional tests, ordinary working conditions apply and the equipm ent and  circuits are 
taken as found.

They are carried out on a systematic basis to discover faults that would influence the quality  o f service. 
The response to each signal may be tested by equipm ent provided for this purpose. Such tests may be applied  to 
any part o f  the signalling path.

2.2.2 Functional tests are carried out locally, or from  either end o f an in ternational circuit to the other.

2.2.3 The organization o f the program m e for carrying out functional tests locally is left to  the discretion o f  the 
A dm inistration  responsible for the in ternational exchange.

2.2.4 Overall functional tests on an in ternational circuit are such that they can be m ade from  one end o f  the
circuit w ithout cooperation o f technical personnel at the o ther end o f the circuit. These tests m ay utilize the
switching equipm ent at each end o f the circuit, but such equipm ent is no t being tested directly, only the circuit.

The verification o f satisfactory signalling operation  m ay be done by using various types o f tests:

— C ertain types o f tests not requiring any special equipm ent, for exam ple checking tha t a seizing signal
is followed by the return o f a proceed-to-send signal and that a clear-forw ard signal is followed by the 
return o f a release-guard signal.

— O ther types com bining several tests, using special equipm ent at both ends. Any type which is in
general use by A dm inistrations m ay be used if suitable and agreed between the A dm inistrations
co n cern ed ’).

2.3 Circuit limit tests

2.3.1 A circuit lim it test is m ade to verify that the in ternational circuit meets specified operating  m argins. These
tests enable the perform ance o f the whole in ternational circuit to be checked. They will be m ade as required but
norm ally at the following times:

— before putting  the circuit into service;

— according to a systematic test program m e which may be based on m easurem ent results or fault
(trouble) statistics or quality o f service observations (see Recom m endation M.605).

They may also be m ade if functional tests indicate a fault, in order to locate such a fault.

C ircuit lim it tests may be m ade with respect either to transm ission or to  signalling conditions.

2.3.2 The frequency o f such tests will be determ ined by the A dm inistrations concerned and the test conditions to 
be applied  will be in conform ity with C C ITT  Recom m endations.

2.3.3 The test equipm ent, the specifications and m ethods o f gaining access to this equipm ent are described in  the 
specifications o f in ternational signalling, switching and transm ission equipm ent.

’) See the specification for the C C IT T  A utom atic Transm ission M easuring and Signalling Testing E quipm ent A TM E N o. 2 
(R ecom m endation 0 .22  [2]).
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2.4 Lim it tests on the constituent parts o f  a circuit

2.4.1 These limit tests are m ade to verify that the constituent parts o f a circuit meet specified operating m argins. 
They will be m ade as required but norm ally at the following times:

— at installation;

— if functional or lim it tests on the circuit indicate a fault, if  such tests will help in fault location;

— systematic test program m es which may be based on m easurem ent results or trouble statistics or quality 
o f service observations.

2.4.2 The frequency o f such tests will be determ ined by the A dm inistrations concerned and the test conditions to 
be applied  will be in conform ity with C C IT T  Recom m endations.

2.4.3 Limit tests on constituent parts may indicate that the latter need to be readjusted; in such a case,
m easurem ents are m ade on those constituent parts and they are then readjusted in accordance with the relevant
C C IT T  Recom m endations.

2.4.4 The test equipm ent, its specification and the provision o f access points will be determ ined by the 
A dm inistration  concerned taking into account the relevant C C ITT  Recom m endations.

2.5 M aintenance measurements

2.5.1 General

M aintenance m easurem ents are m ade periodically on com plete circuits as well as on their constituent 
parts. Their object is to indicate w hether the circuits and equipm ents are m aintained to their specified values when 
first pu t into service and, if not, to allow the necessary readjustm ent to be carried out.

Some m aintenance m easurem ents are m ade to check signalling; others are m ade to check transm ission. 
They are carried out by the respective technical services responsible for signalling 'and  transm ission.

2.5.2 M easurem ents concerning signalling

The conditions for carrying out such m easurem ents, the apparatus used and the periodicity o f operations 
are determ ined by the relevant Series Q Recom m endations. Interventions following such m easurem ents are 
determ ined by:

a) C C ITT  R ecom m endations;

b) equipm ent specifications when these are not given in detail by the CCITT.

Inform ation on the equipm ent and functions required are given in the R ecom m endations listed in 
Table 1/M .730.

TABLE 1 /M .730

Signalling System R ecom m endation

No. 4 Q.138 [3 ]

No. 5 Q.164 [4]

No. 6 Q.295 [5]

R2 Q.490 [6]

No. 7 Q.707 [7]
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2.5.3 M easurem ents concerning transmission

These m easurem ents include:

— local m easurem ents, for which the A dm inistrations concerned decide the conditions and periodicity;

— circuit and line m easurem ents for which the conditions are generally defined in the Series M 
R ecom m endations.

These Series M R ecom m endations give, in particular, the periodicity o f the m easurem ents and the 
conditions for readjustm ent o f transm ission equipm ent. (See also R ecom m endation M.733.)

The C C IT T  has already specified certain transm ission m easuring apparatus, and other apparatus specifica
tions are being studied.

3 Corrective maintenance methods

These m ethods m ay apply to certain  parts o f the p lan t where it is possible to locate and clear faults solely 
after they have affected the service. Corrective m aintenance, if  exclusively practised in the entire p lan t, can create 
unsatisfactory  service conditions due to extreme variations in functional quality  and can cause very irregular 
application  o f m aintenance effort.

The application  o f exclusively corrective m aintenance m ethods w ould presuppose such system design tha t 
even if breakdow ns o f single units or parts o f the p lan t occur, they should have a m inor effect on the service 
quality  offered to  the subscribers.

4 Controlled maintenance methods

W hereas it has been the practice to undertake program m es o f preventive m aintenance procedures together 
with day-to-day corrective m aintenance procedures, recent equipm ent developm ent has m ade it possible to  
in troduce new m aintenance m ethods. M odern  systems can provide im m ediate inform ation concerning irregularities 
and  o f  abnorm al conditions. A lthough preventive m aintenance gives a com paratively good service, the num ber o f 
defects caused by interference o f preventive operations may be considerable.

A m aintenance m ethod utilizing the supervising facilities now available may enable the m aintenance 
organization  to  considerably reduce preventive routines in the m aintenance work. Preventive rou tine tests m ay 
then be replaced by m ethods o f continuous supervision o f the function o f the p lan t and by m eans which check 
continuously  the perform ance o f the equipm ent and  give signals to the m aintenance staff when the quality o f 
service is below a preset acceptance limit. A lternatively, when facilities for continuous supervision are no t 
available, a sam pling technique could be introduced to determ ine the num ber o f routine tests necessary to gain a 
reasonable assurance that all equipm ents are in p roper order.

In troduction  o f a system o f m aintenance control o f this k ind will necessita te . a certain  degree o f  
cen tralization  o f adm inistrative and  technical m eans in the m aintenance organization. R apid  and  inform ative 
ind ication  o f the state and perform ance o f the in ternational and  concerned parts o f the national netw ork is 
required  from  the m aintenance po in t o f view at strategic points in the network.

Various types o f in form ation on operational conditions in the p lan t can be utilized for m aintenance 
supervision purposes, such as:

— traffic data;

— accounting data;

— m aintenance data;

— service perform ance data.

Such data m ay be analysed m anually  bu t could also be processed in com puters, allow ing for a m ore 
extensive analysis, for instance, to com pare perform ance statistics with preset standards which are set for 
particu lar routes, circuits, etc. In fo rm ation  held in the com puter store m ay be extracted on-line and could be m ade 
directly available to  those m aintenance and  m anagem ent centres where it is required.
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A pplication o f com puter processing as described necessitates a high degree o f centralization, but also other 
factors support a centralized m aintenance organization such as the increasing use o f network m anagem ent signals. 
The in troduction  o f  processor-controlled switching and  digital transm ission systems is also expected to  increase the 
possibilities to apply rem ote contro lled  and centralized m aintenance supervision m ethods in the future.
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[3] C C IT T  R ecom m endation Instruments fo r  checking equipment and measuring signals, Vol. VI, Rec. Q.138.

[4] C C IT T  R ecom m endation Test equipment fo r  checking equipment and signals, Vol. VI, Rec. Q.164.
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Recommendation M.731

SU B JE C TIV E  TESTIN G

1 The need for subjective testing o f circuits depends to  a great extent on w hether or no t autom atic or 
sem i-autom atic supervisory, testing and  fault localization equipm ent is already provided. F or exam ple, subjective 
testing o f circuits is no t necessary on routes where A TM E No. 2 (as described in R ecom m endation 0 .22  [1]) is 
available. Also, the supervisory and  fault localization functions built into SPC exchanges and digital transm ission 
systems reduce or even rem ove the need for subjective testing. For those A dm inistrations wishing to use subjective 
testing, the m ethods described in §§ 2-4 below are recom m ended.

2 Circuits used for the autom atic and sem i-autom atic telephone service may be tested subjectively to reveal 
gross faults, by system atic test calls from  circuit Term inal A to a telephone located at circuit Term inal B. (See 
Figure 1/M .731.) Such test calling may be done independently  o f all o ther tests or com bined with functional 
signalling test calls as described in the Second m ethod  in Recom m endations Q.139 [2] and  Q.163 [3] for Signalling 
Systems No. 4 and  No. 5, respectively. Such test calls may be classed as type 3 test calls as defined in 
R ecom m endation E.424 [4]. They m ay be applied on a periodic basis for system atically checking each trunk  in a 
group for excessive echo, clipping, loss, noise, distortion  and  crosstalk. Any fault suspected as a result o f this 
subjective check should be investigated in the norm al m anner. W hen type 3 test calls are used in this m anner a 
test telephone is assum ed to exist at the distant in ternational centre. The test telephone is connected to a local 
exchange, if  possible, no t located at the same poin t as the in ternational centre so as to perm it a realistic appraisal 
o f  the service quality. The test should be initiated at the outgoing term inal for one-way circuits and  at both 
term inals sequentially on both-w ay circuits. Such test calls for checking service quality should be scheduled with 
the d istan t in ternational centre during light load periods.

3 A nother m ethod o f subjective testing, that m ay be alternatively considered involves type 1 test calls as 
defined in R ecom m endation E.424 [4]. It perm its system atic evaluation from  Term inal A to a location at 
Term inal B which w ould not consist o f a test telephone, as shown in Figure 1/M .731, but rather to  a test location 
at Term inal B tha t is no t associated with a local exchange. Such an agreem ent might not be as effective in 
detecting echo contro l problem s (since the sim ulation o f a norm al connection w ould be less realistic) bu t m ight be 
useful when the first technique suggested above is im practical due to local conditions.
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Terminal A Terminal B

CCITT - 36920

a) If possible, not located at the same point as Terminal B so as to develop a realistic return loss.

FIGURE 1/M.731 
Use of a type 3 test call for systematic circuit evaluation

4 In  o rder to  ob tain  the greatest value from  subjective tests it m ight be advantageous to  apply them  in 
association with the tests prescribed in R ecom m endation M.610 and with in-station  tests such as those fo r the 
m ain tenance o f echo suppressors.
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Recommendation M .732

SIG N A LLIN G  AND SW IT C H IN G  R O U TIN E  M A IN TEN A N C E TESTS 
AND M EA SU R E M E N T S

The object o f  routine m aintenance tests and m easurem ents o f signalling and  switching is to  detect changes 
in the functioning o f  signalling and  switching which are likely to cause a reduction in the quality  o f service 
provided. These changes are those which occur in relation to  the values indicated  in the specifications fo r the 
signalling systems concerned (see the pertinen t Series Q R ecom m endations). In the various sections o f the Series Q
R ecom m endations, lim its are laid dow n w ithin which:

— no action is necessary,

-  action is required by the m aintenance service at either o f the term inal exchanges.

F or Signalling Systems Nos. 4, 5, 6 and R2, reference should be m ade to  R ecom m endations Q.139 [1],
Q.163 [2], Q.295 [3] and Q.490 [4] respectively which contain  guidance on the m ethods to be used for signalling 
and  sw itching rou tine tests, together with the m inim um  frequencies at which such tests should be carried out. On 
routes where A TM E No. 2 (R ecom m endation 0 .22  [5]) is in use, m any o f the required tests and  m easurem ents can 
be perform ed by tha t equipm ent. Supervision and  fault localization functions included in the exchange a n d /o r  in 
the transm ission system also reduce or rem ove the need for routine m aintenance tests and m easurem ents.
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W here staffing arrangem ents perm it, m anual and  sem i-autom atic routine m aintenance o f signalling and  
sw itching equipm ent should be done at tim es when traffic is light. Any routines perform ed during norm al w orking 
hours m ust be carried out with great care to ensure tha t the effect on live traffic is m inimized.

In stored program  control (SPC) and  digital exchanges m any o f the required checks for correct functioning 
o f signalling and  sw itching equipm ent are carried out autom atically  by supervisory functions w ithin the exchange, 
thus rem oving the need for the m ajority  o f m anual and  sem i-autom atic routine tests. One o f the characteristics o f 
such supervisory functions is th a t perform ance “thresholds” have to  be set which, if exceeded, cause appropriate  
ou tputs to  alert m aintenance sta ff (for exam ple, alarm s, p rin touts, etc.). M aintenance staff should no t only ensure 
that all relevant supervisory functions are invoked, but m ust regularly review the thresholds set to ensure that 
faults and  problem s will be detected before service is unacceptably affected.

W here the ou tputs to  m aintenance staff from  SPC and  digital exchanges indicate tha t a fault exists o r is 
suspected, suitable action m ust be taken to localize the problem . Before seeking cooperation  from  the d istan t 
m ain tenance centre, m aintenance staff shall ensure tha t the problem  is not w ithin their own exchange. As 
exam ples, ATM E N o. 2 (R ecom m endation 0 .22  [5]) the facilities given in R ecom m endation 0.11 [6] and  the 
in ternal self-diagnostic routines w ithin the exchange should be used to this end.

In view o f the variety o f different types o f in ternational exchange now in use and the differing facilities 
offered by these exchanges, it is no t possible to specify any particu lar periodicity for routine m aintenance tests on 
signalling and  sw itching equipm ent. The m ost appropria te  periodicity m ust be established by the A dm inistration  
concerned based on such factors as:

— the availability  o f staff;

— the technology o f the exchange (for exam ple, crossbar, Strowger, digital);

— the incidence o f faults and  problem s w ithin the exchange;

— the possible need for cooperation  from  distan t m aintenance centres;

— the periodicities recom m ended by the m anufacturer o f the exchange or equipm ent involved;

— the periodicities given in the Series Q R ecom m endations cited above.
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Recommendation M.733

T R A N S M ISS IO N  R O U TIN E  M A IN TEN A N C E M EA SU R EM EN TS 
O N  A U TO M A TIC  AND SE M I-A U T O M A TIC  C IR C U IT S

The object o f routine m ain tenance m easurem ents is to detect changes in transm ission conditions before 
such changes cause a reduction in the quality o f service provided. These changes are those which occur relative to 
the values recorded fo r m aintenance purposes for the circuits or link concerned. In  the various sections o f the 
Series M R ecom m endations lim its are laid  dow n w ithin which:

— no readjustm ent is necessary,

— readjustm ent m ay be m ade at the term inal stations,

— readjustm ent m ust be m ade along the whole circuit o r link.
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R outine m aintenance m easurem ents should be m ade according to an agreed m aintenance schedule (see 
R ecom m endation M.605). The periodicities for the m easurem ents are given in Tables 1/M .610 and  2/M .610. These 
are to be considered as recom m ended values and may be increased or reduced if special circum stances require.

R outine m aintenance m easurem ents m ust norm ally be m ade at tim es o f light traffic, where staffing 
arrangem ents perm it. I f  such m easurem ents have to be m ade on a large group o f circuits, it m ay nevertheless be 
necessary to  do the m easurem ents on some o f the circuits during the busy period, if  the operating services are not 
adversely affected thereby.

Circuits on a given route are generally m easured in batches based on the way in which the m aintenance 
schedule has been arranged (see R ecom m endation M.605). The advantages are:

— once cooperation  has been arranged for routine testing with a d istant station, tim e is saved if test 
cooperation  can be m ain ta ined  for as long as necessary;

— testing a large num ber o f circuits on one route w ithin a fairly short period enables a m ore accurate 
overall no tion  o f the route to be obtained than  could be gained from  m easurem ents on only a few 
circuits.

R outine m aintenance m easurem ents should be m ade on a com plete circuit and should include m easure
m ents o f overall loss and  levels at one and several frequencies, stability (for 2-wire audio circuits only), and  noise.

Recommendation M .734

EX C H A N G E O F  IN FO R M A T IO N  O N  IN C O M IN G  TEST  
FA C IL IT IE S AT IN TER N A TIO N A L SW IT C H IN G  C EN TR ES

The attention  o f A dm inistrations is draw n to the need to exchange in form ation  on the incom ing test 
facilities which they have provided at their in ternational switching centres. The exchange o f such inform ation  has 
an im portan t bearing on m aintenance efficiency since it helps to avoid unnecessary requests for m aintenance 
cooperation  and the under utilization  o f the facilities which have been provided.

The form  to be used for this purpose is shown in Figure 1/M .734. It provides, for the in te rnational 
switching centre and  signalling system concerned, a description o f the available test facilities, their C C IT T  
reference (where applicable), the access code to be used, and  any necessary rem arks (for exam ple, an  outline o f 
the response to be expected where the facility is no t specified by CCITT). Figure 2 /M .734 shows a hypothetical 
exam ple o f this form  com pleted for a particu lar in ternational switching centre.

Each A dm inistration  should distribute the com pleted form s to other A dm inistrations as appropriate . U pon 
receipt, A dm inistrations should arrange that the in form ation be d istributed to  the appropriate  po in ts w ithin their 
m aintenance organization , for exam ple, circuit control station, testing po in t (transm ission).

Reference
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Test facilities CCITT
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FIGURE 1/M.734 

Form for incoming test facilities
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ADM INISTRATION: United Kingdom INTERNATIONAL SW ITCHING CENTRE: London/M ollison

DATE: November, 1979 SIGNALLING SYSTEM: CCITT No. 5

PROVISION OF INCOMING TEST FACILITIES

Test facilities
CCITT

reference Access code Remarks

Balanced test termination — KP1 C l  C12 022 ST Answer signal, then 
600 Q  termination

Reference test tone — KP1 C l  C12 031 ST Answer signal, then 
1000 Hz at — 10 dBmO

'

ATME No. 2: responder Type a Rec. 0 .2 2  [1] KP1 C l  C12 061 ST

ATME No. 2: responder Type b Rec. 0 .2 2  [1] KP1 C l  C12 062 ST

ATME No. 2: responder Type c Rec. 0 .2 2  [1] KP1 C l  C12 063 ST

FIGURE 2 /M .734 

Form for incoming test facilities (hypothetical example only)
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SEC TIO N  4

C O M M O N  CHANNEL SIGNALLING SYSTEM S

Recommendation M .750

IN T E R -A D M IN IST R A T IO N  A G R EEM EN TS O N  C O M M O N  CH A N N EL 
SIG N A LLIN G  SY STEM  No. 6

1 Introduction

The bringing into service o f new telephone circuits and  signalling systems requires tha t a num ber o f 
agreem ents be m ade in advance by the A dm inistrations involved. Exam ples o f such agreem ents are:

— routing o f circuits (cable, satellite, etc.);
— m ode o f operation  (incom ing, outgoing, both-w ay);
— circuit designations;
— order o f selection o f both-w ay circuits.

F or com m on channel signalling systems, a num ber o f agreem ents, in addition  to those required for 
channel-associated signalling systems (e.g. R2), are also required.

This R ecom m endation explains the principal inter-adm inistration  agreem ents which m ust be m ade in 
advance o f opening a Signalling System No. 6 service and is provided as guidance to  those A dm inistrations 
in tending to operate such a service.

M any o f the aspects covered by this R ecom m endation relate to m atters contained in the specification o f 
S ignalling System No. 6, as appearing  in the Series Q R ecom m endations [1]. W here appropriate , cross references 
to  such R ecom m endations are given.

2 Common channel Signalling System No. 6 (SS No. 6)

The in troduction  to the specification o f SS No. 6 and  R ecom m endation Q.251 [2] provide general and  
functional descriptions o f the signalling system.

R ecom m endation M.760 contains a basic diagram  of SS No. 6 and  a general description o f the (signalling) 
transfer link.

3 Aspects of SS No. 6 requiring inter-administration agreement

3.1 Signalling links and signalling security arrangements

Signals for a given group o f speech circuits between two exchanges m ay be “associated” (routed on a 
signalling link between the two exchanges), “non-associated” (routed on two or m ore signalling links in tandem , 
involving one or m ore signal-transfer-points) or a m ixture o f both  (R ecom m endation Q.253, § 1.3.1) [3]. The 
possible m odes o f operation  range from  sim ple arrangem ents o f one signalling link and  associated m ode o f 
signalling, to m ore com plex arrangem ents, for exam ple, the fully dissociated m ode where signals are transferred  
via any available path  in a signalling “netw ork”.
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Before entering detailed discussions on the type o f signalling security arrangem ents required, it is desirable 
that the term inal A dm inistrations exchange inform ation on the type and m anufacturer o f their in ternational 
exchanges and the op tions available within their existing software systems. This inform ation will enable each 
A dm inistration  to have an overall view o f available signalling security arrangem ents, will avoid m isunderstanding 
and  thus enable rap id  progress in establishing detailed arrangem ents. Subsequently, agreem ent on the follow ing 
m atters will be required:

i) The num ber o f signalling links and reserves to be provided (R ecom m endations Q.292
and  Q.293) [4] [5]. In general, a choice will be m ade between:

— regular link plus synchronized reserve(s);

— regular link plus non-synchronized reserve(s). Such non-synchronized reserves m ay be reserve
transfer links or nom inated  speech circuit reserves. W here the latter is chosen, the m easures to be 
taken to ensure tha t there is a high probability  o f one o f the chosen speech circuits being free (at 
bo th  ends) when required should be discussed between A dm inistrations (R ecom m endation Q.292, 
§ 8.4.3a)) [4];

— load-sharing.

ii) The order o f selection (ranking order) o f regular/reserve signalling links, reserve transfer links and
nom inated  speech circuit reserves, as provided. W here non-synchronized reserves are concerned, the 
tim e each term inal exchange will attem pt to regain synchronization (5 or 7.5 seconds) m ust be agreed 
between A dm inistrations (R ecom m endation Q.293, § 8.6.3.2) [5].

iii) The order o f selection between alternative signalling routes (where m ore than  one has been provided).

iv) The need to specify an  “autom atic load transfer” procedure (R ecom m endation Q.293, § 8.6.3.2) [5].

v) W hich exchange will act as “emergency restart control exchange” (R ecom m endation Q.293, § 8.7c)) [5].

3.2 Signalling link routing and line-up aspects

A dm inistrations m ust reach agreem ent on the physical routing and  line-up requirem ents o f the signalling 
links and  reserves. A m ong the aspects which are im portan t are:

i) diversity o f routing for alternative signalling links and  reserves, as required for security purposes;

ii) the p ropagation  delay o f signalling links and  reserves. This should be as low as possible and should 
no t be significantly greater than  tha t o f any speech circuit w ith which it is norm ally associated. By this 
m eans the possibility o f the called party  being distorted or “clipped” is reduced (R ecom m enda
tion  Q.272) [6];

iii) the existence or absence o f restoration plans to restore transm ission facilities over which signalling 
links and  reserves are routed;

iv) the transm ission characteristics and  lim its to be used for the transfer links (R ecom m endation M.761).

3.3 M ethod o f  signalling

Signalling System No. 6 provides for two basic m ethods o f sending signalling in form ation nam ely, 
“en-bloc” or “overlap” (R ecom m endations Q.262 and Q.265) [7] [8]. The m ethod to be used for each direction o f 
traffic should be discussed between A dm inistrations.

3.4 Use o f  optional facilities

3.4.1 Network maintenance signals

N etw ork m aintenance signals are specified as an optional facility in the specification o f SS No. 6 
(R ecom m endation Q.295, § 9.5) [9]. W here both term inal exchanges are equipped with these facilities, the involved 
A dm inistrations m ay wish to reach agreem ent on their use, for exam ple to facilitate recovery from  m ajor exchange 
o r signalling system disturbances. In m aking such agreem ents, it m ust be ensured that any “signal-transfer-point” 
involved between the two term inal exchanges is able to transfer the necessary netw ork m aintenance signals.
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3.4.2 A utom atic repeat attem pt

The specification for SS No. 6 requires that an autom atic repeat attem pt be m ade in a num ber o f specified 
call failure situations. However, the potential exists to use an autom atic repeat attem pt in circum stances o ther than 
those specified. A dm inistrations m ay wish to discuss the advantages (if any) o f additional application  o f the 
au tom atic repeat attem pt facility (R ecom m endation Q.264) [10] and  the im plications, for exam ple, on the load on 
the signalling data link, o f such additional use.

3.5 Label assignment

By agreem ent between A dm inistrations, each SS No. 6 speech circuit m ust be assigned a “label” , 
com prising a “ban d  num ber” and  a “circuit num ber” (R ecom m endation Q.257) [11]. Any relationship  required 
between the band  num bering scheme and  the physical routing o f the speech circuits (via cable, via satellite, etc.) 
m ust also be agreed between A dm inistrations. It m ay be noted tha t there need be no relationship  between the 
circuit num ber p a rt o f the label and  the circuit designation (which w ould be in accordance with R ecom m enda
tion  M.140). For convenience, however, it is desirable where possible to retain  an orderly and  consistent 
equivalence between circuit num ber and  circuit designation.

3.6 Double seizure o f  both-way circuits

Signalling System No. 6 incorporates a procedure for dealing w ith a situation  where a both-w ay circuit has 
been sim ultaneously seized at bo th  ends (R ecom m endation Q.263) [12]. This p rocedure requires th a t control and  
non-contro l exchanges be appo in ted  for each (both-way) circuit. It m ay be noted that there need be no 
rela tionsh ip  between control and  non-contro l exchanges for double seizure and  the circuit control and  sub-control 
stations as defined in R ecom m endations M.723 and  M.724 (unless so desired by the involved A dm inistrations). 
F or convenience, how ever, it is desirable where possible tha t A dm inistrations exercise bo th  dual seizure control 
and  m aintenance contro l over the sam e circuits.

3.7 Signal-transfer-point working

Am ong the aspects upon  which A dm inistrations may need to reach agreem ent are:

i) label translation  and  the need for contro l o f label assignm ent (R ecom m endation Q.253, § 1.3.3.2) [3];

ii) financial accounting. W here the non-associated m ode o f signalling has been adopted , either norm ally  
or as a signalling security arrangem ent, signalling in form ation will be relayed via one or m ore 
signal-transfer-points and  w ould typically involve one or m ore transit A dm inistrations. A rrangem ents 
for any necessary financial accounting m ay need to be discussed between involved A dm inistrations.

The in ter-A dm inistration  aspects o f signal-transfer-point w orking require further study based on the 
experience o f A dm inistrations.

3.8 Engineering test programme

Details o f an  engineering test program m e, to  be carried out p rio r to  the start o f the SS N o. 6 service, 
should be agreed between A dm inistrations. This agreem ent and the resulting test schedule should take account o f 
the relative experience o f the participating  A dm inistrations. The following aspects should be covered in such a 
program m e:

i) functional and  synchronization  aspects o f the signalling links and  reserves;

ii) signalling security arrangem ents;

iii) call processing. Tests should cover norm al, abnorm al, transit and  signal-transfer-point signalling 
sequences;

iv) system failure response. Both signalling system and  exchange failures should be covered;

v) tests on individual speech circuits, e.g. using A TM E No. 2;

vi) lim ited period, live traffic tests.
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Engineering test program m es require further study. Thus the program m e suggested above should be 
considered “provisional” and m ay not be com plete. But in considering the test program m e to be im plem ented, 
attention  is draw n to the detailed and  com prehensive publication cited in [13].

3.9 M aintenance and m aintenance organization

In ter-adm inistration  agreem ents necessary for the m aintenance o f SS N o. 6 are the subject o f other 
R ecom m endations in the M-Series. Reference should be m ade to R ecom m endations M.760, M.761, M.762 
and M.93.

4 Timing of inter-administration agreements

Due to the differing practices and procedures o f A dm inistrations, no specific tim etable for the in te r
adm inistration agreem ents necessary on SS No. 6 can be offered. However, experience indicates tha t initial 
discussions between involved A dm inistrations concerning a new SS No. 6 service should preferably com m ence
about two years p rio r to the required “ready for service” date. 
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Recommendation M.760

TRA N SFER LINK FO R  C O M M O N  C H A N N EL SIG N A LLIN G  SY STEM  No. 6

1 General description of the transfer link

1.1 The transfer link for the com m on channel Signalling System No. 6 and its relationship with the signalling
link and  signalling da ta  link are depicted in Figure 1/M .760.
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FIGURE 1/M.760 
Basic diagram of the common channel Signalling System No. 6

1.2 The signalling link may be operated over either an analogue or a digital transfer link. A nalogue transfer 
links are used to  in terconnect data m odem s located within, or adjacent to , in ternational sw itching centres, thus 
form ing signalling data links. A nalogue transfer links are 4-wire transm ission channel pairs haying no audio  
term inating  units, signalling equipm ent or echo suppressors. These channels can be derived from  purely analogue, 
a com bination  analogue and digital, or purely digital transm ission systems. G uidance on the setting-up and  
lining-up o f analogue transfer links is given in R ecom m endation M.761.

Digital transfer links are used to  interconnect interface adaptors to form  signalling data  links.

For guidance on the testing and m aintenance o f Signalling System No. 6, reference should be m ade to 
R ecom m endation Q.295 [1].

2 Continuity of service

2.1 Since the signalling link carries the signals for m any speech circuits, a failure o f the link will affect all 
speech circuits served. Therefore, arrangem ents should be m ade to ensure continuity  o f service o f  the signalling 
link.

2.2 C ontinuity  o f service will norm ally involve the provision o f reserve facilities, which m ay be one or m ore 
o f the follow ing:

— quasi-associated reserve signalling links,

— full-time reserve transfer links,

— nom inated direct circuits.

In the last two cases the transfer links must be equipped with signalling term inals and m odem s or interface 
adaptors to form  signalling links. Reference should also be m ade to R ecom m endation Q.292 [2], which provides a 
detailed description o f the above reserve arrangem ents.
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2.3 W henever possible, the reserve facility to be used should follow a different route from  the route o f the 
regular signalling link.

2.4 In order to reduce the num ber o f in terruptions on the signalling link to a m inim um , it is recom m ended 
that all equipm ent associated with such links (for exam ple, channel translating  equipm ent, m odem s, d istribution  
fram es, etc.) be positively m arked to  m ake them  readily identifiable to  m aintenance staff. Such m arkings assist 
m aintenance efficiency and help staff to  avoid causing inadvertent interruptions to the link when carrying out 
m aintenance work in repeater stations and  switching centres.

2.5 The proper functioning o f  Signalling System No. 6 is essential to the operation  o f the in ternational 
network and  various m eans are suggested in order to ensure this operation. I f  a fault occurs in the norm al transfer 
link, service will continue (see § 2.2). However, a second (or sim ultaneous) failure w ould cause a significant 
im pairm ent in traffic between centres so affected. Therefore, im m ediate m aintenance attention  should be given to 
transfer link faults and  they should be returned to  their norm al configurations as rapidly as possible follow ing a 
failure.

3 Transfer link designation

The form  o f designation to be used for the transfer link and its nom inated  reserve is given in 
R ecom m endation M.140.

4 Maintenance organization

4.1 The m aintenance organization  for com m on channel Signalling System No. 6 is in two parts:

a) the m aintenance o f the overall signalling system with respect to delivering necessary signalling 
in form ation  between in ternational centres, and to the functioning o f data m odem s, signalling
term inals and  related equipm ent. The overall m aintenance requirem ents is a subject for further study;

b) the m aintenance o f the transfer link between two centres, from  the ou tput o f one data m odem  to the 
input o f another data  m odem . This link does not include data  modems.

4.2 By agreem ent between A dm inistrations, one term inal in ternational centre, or an equivalent po in t specified
by the A dm inistration  concerned, will be designated as the overall m aintenance control station. This station will
m aintain  an overview o f the perform ance of Signalling System No. 6 and in general be responsible to ensure tha t
actions are coordinated  when responsibility for a particu lar fault is not clearly identified. A dditionally , one
term inal in ternational centre should function as the control station for transfer link m aintenance activities.

Note  — For a signalling system this role may be com bined with that o f overall m aintenance control.

4.3 O rganizational points or stations need to be assigned to provide for the following functions:

a) Overall signalling system m aintenance

i) contro l station

ii) sub-control station

iii) fault report po in t

iv) testing po in t

b) T ransfer link m aintenance

i) control station

ii sub-control station

iii) fault report po in t

iv) transm ission m aintenance po in t (in ternational line) (TM P-IL)

These may be assigned by an A dm inistration as best suited to its individual needs.
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It is essential that the appropriate  contact po in t inform ation be exchanged in order to m inim ize 
m aintenance difficulties. Figure B-1/M .93 offers a plan for the exchange o f contact po in t inform ation  for the 
in ternational telephone service and  allows for the exchange o f contact po in t in form ation Signalling System No. 6 
m aintenance.

4.4 This R ecom m endation relates to the m aintenance o f the transfer link. However, m aintenance activities on 
the transfer link should be contro lled  in order to preclude in terruption  of signalling functions, either during 
norm al service or while tests initiated  by the overall m aintenance control station are being carried out. 
Furtherm ore, the TM P-IL  for the transfer link is no t likely to be aware o f any faults in the signalling system 
unless advised by the overall signalling m aintenance control station or transfer link control station. Therefore, 
testing o f  the transfer link will no t be undertaken until advice (or concurrence) is received from  the overall 
m aintenance control station or the transfer link control station.

4.5 Once a fault is indicated in Signalling System No. 6, a possible series o f events is illustrated in 
F igure 2/M .760. In  the presentation  o f the flow chart it has been necessary to assum e a possible o rganizational 
arrangem ent and assignm ent o f responsibilities [see § 4.1, a) above].

This chart does not go into all possibilities. It is intended to depict a process tow ard fault correction, 
looking first at the m ost likely causes o f faults in the transfer link with speedy correction in m ind, and  then 
tow ard m ore detailed and tim e-consum ing tests to discover m ore elusive faults. It should be noted  that som e 
long-term  testing m ay be required in this latter process.
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Recommendation M.761

SE T TIN G  U P  AND LIN IN G  U P  A TRANSFER LINK FO R  C O M M O N  
C H A N N EL SIG N A LLIN G  SY STEM  No. 6  (AN A LO G U E V E R SIO N )')

1 Setting up and lining up a transfer link

1.1 The m ethod to  be used and  procedure to be followed in setting up and lining up a transfer link are sim ilar 
to those given in R ecom m endation M.1050 [1] in so far as it applies. However, in this context, any reference to 
national sections in R ecom m endation M.1050 should be ignored since a transfer link exists between term inal 
in te rnational centres and  does no t include national sections.

1.2 R outing restrictions m ay be necessary to achieve the loss/frequency  and  group-delay distortion  lim its 
specified below if the need to insert equalizers is to be avoided. Factors tha t may contribute to difficulties in 
m eeting these lim its are the num ber o f through-group filters in group links, the use o f edge ban d  channels in 
group links, etc.

In addition, the num ber o f channel translating  equipm ents should be m inim ized in order th a t equalization, 
if  required , may be m ore easily achieved, and  tha t the effect o f other param eters, such as noise, m ay be 
m inim ized.

2 Transmission characteristics of a transfer link

2.1 General

The transm ission characteristics o f the circuit to  be used as the signalling data  link are based on those for 
in te rnational leased circuits conform ing to  R ecom m endation M.1020 [2]. O ptionally , the relaxed overall lo ss / 
frequency characteristic and  group-delay distortion limits specified in the R ecom m endation cited in [3] m ay be 
applied  where agreed between the A dm inistrations involved and  if tests confirm  suitability.

2.2 Overall loss at reference frequency

The overall loss at reference frequency o f the channels o f a transfer link is no t specified.

The channels o f a transfer link should be set up  so that when a test signal at a level o f —10 dBmO is 
connected to the input o f the transfer channel, the level received at the ou tpu t o f the transfer channel at the 
d istan t end is as close as possible to —10 dBmO.

2.3 Variation with time o f  the overall loss a t reference frequency

The variation  w ith tim e o f the overall loss at reference frequency should be as small as possible bu t should 
no t exceed the follow ing lim its:

— short-term  variation  (over a period o f a' few seconds): ±  3 dB;

— long-term  variation  (over long periods including daily and  seasonal variations): ±  4 dB.

A general description of the transfer link for the common channel Signalling System No. 6 may be found in Recommenda
tion M.760.
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2.4 Loss/frequency distortion2)

The variation  o f overall loss with frequency relative to the loss at reference frequency should no t exceed 
the limits show n in F igure 1/M .761.

dB

I I
300 500 800 1000

1
Frequency

2000 2800 3000 Hz

CCITT - 37041

Note  — Below 300 Hz and above 3000 Hz the loss shall not be less than 0.0 dB but is otherwise unspecified.

FIGURE 1/M.761

Limits for overall loss of the transfer link relative to that at reference frequency

2.5 Group-delay distortion

The group-delay d isto rtion  relative to  the m inim um  delay, should not exceed the lim its show n in 
Figure 2/M .761.

FIGURE 2 /M .761
Limits for group delay relative to the minimum measured group delay in the 500-2800 Hz band

Provisionally  the lim its o f  R ecom m endation  M.1020 [2] have been chosen for the loss/frequency  characteristics although 
these lim its are ap p ro p ria te  for a  leased circuit extending over national p lan t including local lines to custom ers’ premises. 
How ever, transfer links will only extend between in ternational centres and their routing will not involve any audio  line 
p lan t w ith its inheren t increasing a ttenuation  with frequency. Therefore, further study is needed concerning the possible 
need to  change the frequency (3000 Hz), from  which the zero gain restriction extends, to  some higher frequency.
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N ote 1 -  It is believed th a t in m any cases the lim its specified in §§ 2.4 and  2.5 may be achieved w ithout 
the addition  o f equalizing equipm ent.

Note 2 — The overall lo ss/frequency  characteristic and  group-delay distortion limits are currently  under 
study for the feasibility o f m ore relaxed limits. However, initial experience indicates that the lim its specified in 
§§ 2.4 and  2.5 are necessary for reliable operation  o f the signalling system data  link.

2.6 Random  noise

The level o f the psophom etric noise pow er at the receiving term inal in ternational centre depends upon  the 
actual length and  constitution o f the transfer link. The provisional lim it for transfer links o f distances greater than  
10 000 km is —38 dBmOp. However, transfer links o f shorter length will have substantially  less random  noise, as 
show n in Figure 3/M .761. ■

Figure 3/M .761 displays random  noise versus length and is presented as a guide to the random  noise 
perform ance which m ay be found on a transfer link.

200 500 1000 2000 5000 10000 20000 km
Circuit length CCITT - 37060

FIGURE 3/M.761 
Random noise performance

Note  — F or transfer links routed via satellite, the satellite section (between earth  stations) will contribute 
approxim ately  10 000 pWOp ( — 50 dBmOp) to the overall circuit noise. Therefore, for the purpose o f determ ining 
the noise lim its for the Signalling System No. 6 transfer link, the section o f the transfer link provided by the 
satellite m ay be considered to  be equivalent to a length o f 1000 km. The effective noise length o f  such a transfer 
link will be 1000 km plus the to ta l length o f the term inal routings.

2.7 Impulsive noise

Im pulsive noise should be m easured with an instrum ent com plying with R ecom m endation 0.71 [4]. As a 
provisional lim it, the num ber o f im pulsive noise peaks exceeding —21 dBmO should not be m ore than  18 in 
15 m inutes.

2.8 Phase jitter

The value o f  phase jitter depends upon  the actual constitution o f the transfer link (for exam ple, upon  the 
num ber o f m odulation  equipm ents involved). It is expected that any m easurem ent o f phase jitte r  using an 
instrum ent com plying with R ecom m endation 0.91 [5] will no t norm ally exceed 10° peak-to-peak. However, for 
transfer links o f necessarily com plex constitution, and  where 10° peak-to-peak canno t be met, a lim it o f up  to 15° 
peak-to-peak is perm itted. These lim its are provisional and  subject to further study.
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2.9 Quantizing noise

If any section o f the transfer link is routed over a pulse code m odulation system or through a digital 
exchange, the signal will be accom panied by quantizing noise. The m inim um  ratio of signal-to-quantizing noise 
norm ally expected is 22 dB.

2.10 Single tone interference

The level o f single tone interference in the band  300-3400 Hz shall not exceed a value which is 3 dB below  
the circuit noise objective indicated in Figure 3/M .761. This lim it is provisional pending further study.

2.11 Frequency error
*

The frequency error in troduced by the transfer link m ust not exceed ±  5 Hz. It is expected that in actual 
practice the frequency errors encountered will be less than  5 Hz.

2.12 Harmonic distortion

W hen a 700-Hz test frequency at —13 dBmO is injected at the transm it end o f the transfer link, the level o f 
any individual harm onic frequency at the receiving end shall provisionally be at least 25 dB below  the received 
level o f the fundam ental frequency.

3 Recording of results

All m easurem ents m ade in com pleting the line-up o f the transfer link are valuable as references. These 
final m easurem ents should be recorded using an appropriate  form.

If  subsequent realignm ent o r adjustm ent is necessary these records should be updated. j
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Recommendation M.762

M A IN TEN A N C E O F  C O M M O N  C H A N N EL SIG N A LLIN G  SY STEM  No. 6

1 General

1.1 It is essential th a t a com m on channel signalling system perform  with very high reliability over the long
term . It is also desirable tha t m aintenance staff perform  at the highest practical efficiency. In o rder to achieve 
both  o f these objectives with regard to com m on channel signalling systems, m aintenance responsibilities and 
actions m ust be clearly defined and  controlled. Such objectives m ake it necessary, in some cases, to place 
lim itations on the freedom  o f involved m aintenance units in perform ing independent m aintenance actions.
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1.2 This R ecom m endation considers the signalling system as an integrated system. It is not in tended to replace 
or im pose upon  any R ecom m endation or procedure (national network or otherw ise) which m ight apply  to specific 
com ponents o r sub-systems, for exam ple a da ta  modem  or the transfer link; rather, it proposes criteria regarding 
when and  how such actions are to be initiated. M oreover, the general adm inistration  o f the systems is considered 
and  not the detailed interw orking o f  its various equipm ents.

1.3 Various m aintenance organizational units may have functional responsibility for individual sub-systems 
which com prise a com m on channel signalling system (for exam ple m odem s, processors, etc.). As the activities o f 
any o f  these units will have an effect on the overall operation  o f the signalling system, and because in som e cases 
it m ay not be possible to independently  determ ine a need for m aintenance attention , one po in t should be 
designated as an overall signalling system control. This po in t is titled signalling system adm inistrative control. The 
corresponding po in t at the d istant term inal is know n as the signalling system adm inistrative sub-control.

2 Appointment of administrative control and sub-control

2.1 The appoin tm ent o f adm inistrative control and sub-control will be m ade by agreem ent between the 
A dm inistrations involved. These tw o points m ust be assigned for each signalling system which is placed in 
operation. It is suggested that the m ost appropriate  po in t to act as adm inistrative control or sub-control is the 
m ain tenance unit having responsibility for the signalling term inal and processor. However, this m atter is left to 
the discretion o f the A dm inistrations concerned.

2.2 In the case o f m ultiple signalling systems between the same two points, it may be app rop ria te  to  divide 
control and  sub-control assignm ents, therefore sharing the burden o f control responsibility. This is a subject for 
agreem ent between the A dm inistrations concerned; however, this assignm ent and  that o f the control station for the 
transfer link should be to the sam e A dm inistration.

3 Functions and responsibilities of the administrative control

These responsibilities fall into four m ain areas:

i) day-to-day m aintenance o f w orking systems;

ii) history and long-term  analysis;

iii) operation  under signal transfer po in t (STP) configurations;

iv) im plem enting a new signalling system.

3.1 D ay-to-day m aintenance o f  signalling systems

3.1.1 Except as noted  in § 3.1.2, m aintenance activity on any part o f a com m on channel signalling system m ust 
only be undertaken  with the agreem ent and  know ledge o f the adm inistrative control. Such activities m ight relate to 
routine m aintenance m easurem ents o f the transfer link, service affecting reconfigurations o f transm ission systems 
over which the transfer link is routed (i.e. p lanned  outages), m aintenance o f the data m odem  used in the system, 
the tem porary  rem oval from  service o f a signalling term inal, etc.

3.1.2 In the event o f  to tal failure o f a signalling system due to  a m alfunction o f one o f its parts, im m ediate steps 
should be taken to  rem edy the fault condition. As soon as possible, the adm inistrative control should be inform ed 
so tha t the event can be correlated with other reported  events o r know n signalling failures. An exam ple o f such a 
fault event m ight be the failure o f  a transm ission system over which the transfer link is routed b.

^  See R ecom m endation  M.760, § 4 and  Figure 2 /M .760 which illustrate a possible series o f events follow ing the failure o f  a 
transfer link.
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3.1.3 Faults which are observable only at a signalling system term inal, for exam ple interm ittent failures resulting 
from  an apparen t high data b it error rate, m ust be analysed by the adm inistrative control (and sub-control, 
depending on the d irection o f the indicated fault) in order to determ ine where m aintenance attention  is required. 
Such dynam ic analysis m ight involve term inal diagnostic tests, error perform ance tests with the d istant 
term inal, etc. The result o f this dynam ic analysis and tests will be corrective action, taken either by the 
adm inistrative contro l or the sub-control if  under either’s ju risd ic tion , or the referral by the adm inistrative control 
to  the indicated  part o f the m aintenance organization, for exam ple the control station for the transfer link.

3.2 History and long-term analysis

3.2.1 The adm inistrative control should m aintain  a record of all recognized or reported  faults pertain ing to  each 
signalling system for which it is responsible.

This in form ation  includes (but is no t lim ited to) the following:

i) date and  tim e a fault was reported  or actually occurred;

ii) the nature o f the reported  fault;

iii) the reporting  location;

iv) the location  o f the fault, when found;

v) the actual fault condition  found and the corrective action taken.

This in fo rm ation  should becom e a p art o f the history record m ain ta ined  by the adm inistrative control.

3.2.2 H istory records will enable long-term  analysis to  identify repeated faults o f a signalling system. Such 
efforts should im prove the long-term  operation  o f a signalling system and therefore afford m ore econom ical 
m aintenance.

It is suggested tha t historical records should be retained for at least 12 m onths. From  the provision o f a 
new signalling system, the history record should be initiated and continued until 12 m onths have passed. After 
analysis, each succeeding m onth  will perm it the discarding o f records accrued during that sam e m onth  o f the 
previous year. Therefore, an  adm inistrative control can exam ine 13 m onths o f (possible) events, which should be 
adequate to  identify  persistent faulty conditions.

3.3 Operations under signal transfer point (STP) configurations

3.3.1 W ith two or m ore signalling systems in tandem  used to convey signalling inform ation between two 
in ternational centres, signal transfer po in t operation  presents possible m aintenance com plications. Events which 
occur in one system can affect the functioning between centres which have no control or sub-control responsibility 
for the faulty signalling system. If  an adm inistrative contro l determ ines tha t a fault has occurred in its signalling 
system which is p a rt o f an STP configuration , it m ust apprise the adm inistrative control o f the signalling system 
not directly involved, tha t a fault exists tha t affects (or will affect) signalling processes. The advice should also 
include an  estim ate o f the tim e necessary to correct the condition  and, when appropriate , the tim e the condition  
was actually  corrected.

3.3.2 W hen a condition  affecting signalling via an STP w arrants coordinated  testing in order to determ ine the 
faulty p art o f  either signalling system, the adm inistrative control first involved in the fault report should 
coord inate testing efforts. Once the fault is localized, referrals can be m ade via norm al procedures to  achieve 
m aintenance action.

W hen the fau lt is corrected, the adm inistrative contro l for each of the signalling systems should be advised 
and  the adm inistrative control which was first involved should confirm  proper signalling via the STP.

3.4 Implem enting a new signalling system

3.4.1 The A dm inistrations involved m ust reach all o f  the agreem ents necessary for the orderly provision o f a
com m on channel signalling system, such as label assignm ents, constitution o f the transfer link routing, security
arrangem ents, initial testing, etc. (see also R ecom m endation M.750).

3.4.2 The adm inistrative contro l should receive and  record for future reference the results o f final engineering 
tests carried  out p rio r to  putting  a new system into service. In the event o f subsequent failures, a reference to these 
test results m ay be valuable to the fault location process and  also a significant factor in assessing signalling system 
perform ance and fault occurrences over the long term.
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4 Functions and responsibilities of the administrative sub-control

In  general, the responsibilities o f the adm inistrative sub-control with respect to its own term inal are sim ilar 
to  those o f the adm inistrative control. A dditionally, the adm inistrative sub-control should:

i) cooperate with the adm inistrative control in fault localization and clearing activities as necessary;

ii) respond with all relevant details o f investigations and fault clearance activities to  the adm inistrative 
contro l;

iii) advise the adm inistrative control o f any know n present or future event likely to  im pact on  the 
operation  o f the signalling system(s) for which it has responsibility.

5 Contact point information

It is essential tha t contact po in t in form ation be exchanged between A dm inistrations in o rder to m inim ize 
m aintenance difficulties and speed fault localization and clearance activities, (see R ecom m endation M.93).
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