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SE C T IO N  1

INTERNATIONAL SOIJND-PROGRAM M E T RA NSM ISSIO N

1.1 International sound-programme transmissions — Definitions

Recommendation N .l

D EFIN ITIO N S FOR APPLICATION TO INTERNATIONAL  

SO U N D -PR O G R A M M E  TR A N SM ISSIO N S'* '

The follow ing definitions app ly  to the m ain tenance o f in ternational sound-program m e transm issions. O ther 
defin itions are used for other purposes, e.g., an in ternational sound-program m e link and in ternational m ultiple 
destination  sound-program m e link as defined in  §§ 11 and  12 respectively below , are w ithin the defin ition  o f an 
in ternational sound-program m e circuit as defined by the CM TT.

N ote 1 — It is in tended  th a t the defin itions given in R ecom m endations N .l and N.51 should rem ain 
identical, so far as is practical, by use o f  only sim ultaneous am endm ents.

N ote 2 — A sound-program m e circuit section, circuit, link or connection  is considered to be perm anent 
fo r m ain tenance purposes if  it is alw ays available fo r use w hen required , w hether or no t it is continuously  in use. 
Such a circuit m ay be used for the purposes o f  occasional transm ission , tha t is, transm issions o f  short du ra tion , 
e.g. less than  24 hours, or it m ay be used fo r a long dura tion , i.e. one day or more. A perm anen t 
sound-program m e connection  betw een broadcasting  o rgan izations’ prem ises m ay be used at any tim e, except only 
for periods o f m ain tenance as agreed betw een the A dm inistrations and  b roadcasting  organizations concerned.

A sound-program m e circuit section, circuit, link o r connection  is considered to be tem porary  for m ain tenance 
purposes w hen it has no existence outside the period  o f transm ission (including line-up and  testing tim e) for 
which it is required.

1 . international sound-programme transmission

The transm ission o f sound  signals over the in ternational telecom m unication  netw ork for the purpose o f 
in terchanging sound-program m e m aterial betw een b roadcasting  organizations in d ifferent countries.

2 broadcasting organization

A broadcasting  organization  is an organ ization  which is concerned w ith either o r bo th  sound and 
television broadcasting . M ost o f the custom ers o rdering facilities for sound-program m e and  television transm ission 
are broadcasting  organizations; fo r convenience, the term  broadcasting  organization  is used to denote the activity 
o f  any user or custom er and , where so used, it is equally applicable to any other custom er requiring  
sound-program m e o r television transm issions.

'* D efinitions in this Recom m endation apply both to analogue and digital systems.

2> Annex A to this Recom m endation gives definitions for units o f  measurements for sound-programme transmissions.
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3 broadcasting organization (send)

The b roadcasting  organization  at the sending end o f  an  in ternational sound-program m e transm ission.

4 broadcasting organization (receive)

The b roadcasting  organization  at the receiving end o f  an  in ternational sound-program m e transm ission.

5 international sound-programnae centre (ISPC )

A centre a t which at least one in ternational sound-program m e circuit (see § 9) term inates and  in which 
in ternational sound-program m e connections (see § 13) can be m ade up  by the in terconnection  o f  in ternational and  
na tiona l sound-program m e circuits.

The responsibility  o f an ISPC  is given in R ecom m endation  N.5.

6 national sound-programme centre (N SPC )

A centre at which two o r m ore national sound-program m e circuits term inate  and at which national 
sound-program m e circuits m ay be in terconnected.

7 sound-programme circuit section

The unidirectional na tional or in ternational sound-program m e transm ission  path  betw een two stations at 
which the program m e is accessible at audio  frequencies. The transm ission  p a th  m ay be established via terrestrial 
o r single destination  satellite routing. (See N ote 2 above and  Figures 1 /N .l  and  3 /N .l .)

8 international multiple destination sound-programme circuit section

The unidirectional sound-program m e transm ission  path  from  one fron tier station to tw o or m ore o f the 
fron tier stations at which in terconnection  is m ade a t aud io  frequencies. (See N ote 2 above and Figure 4 /N .l .)

9 international sound-programme circuit

The transm ission path  betw een tw o ISPCs w hich com prises one or m ore sound-program m e circuit sections 
(national or in ternational), together w ith any necessary audio  equipm ent. The transm ission path  m ay be 
established via terrestrial or single destination  satellite routing. (See N ote 2 above and  Figures 1 /N .l and  3 /N .l . )

10 international multiple destination sound-programme circuit

The unidirectional transm ission  path  from  one ISPC  to two o r m ore o ther ISPC s com prising sound- 
program m e circuit sections (national or in ternational) one o f  which is an in ternational m ultiple destination  circuit 
section, together w ith any necessary aud io  equipm ent. (See N ote 2 above and  Figure 4 /N .l .)

11 international sound-programme link

The unidirectional transm ission  path  betw een the ISPC s o f the tw o term inal countries involved in an 
in ternational sound-program m e transm ission . The in ternational sound-program m e link  com prises one o r m ore 
in ternational sound-program m e circuits (see Figures 1 /N .l  and 3 /N .l  below ) in terconnected  at interm ediate 
ISPCs. It can also include na tiona l sound-program m e circuits in tran sit countries. (See N ote 2 above and 
F igure 2 /N .l .)

12 international multiple destination sound-programme link

The unidirectional transm ission  path  betw een the ISPC s o f  the term inal countries involved in an 
in te rna tiona l m ultiple destination  sound-program m e transm ission . The in te rna tiona l m ultiple destination  sound- 
p rogram m e link com prises in te rna tiona l sound-program m e circuits, one o f w hich is an in ternational m ultiple 
destination  sound-program m e circuit. (See N ote 2 above and  F igure 5 /N .l .)
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13 international sound-programme connection

The unidirectional transm ission  path  betw een the broadcasting  organization  (send) and  the  b roadcasting  
organ ization  (receive) com prising the in ternational sound-program m e link extended at its tw o ends over na tional 
sound-program m e circuits to the broadcasting  organization . (See N ote 2 above and  Figure 2 /N .l .)

14 international multiple destination sound-programme connection

The unidirectional transm ission path  betw een the broadcasting  organ ization  (send) an d  tw o o r m ore 
broadcasting  organizations (receive) com prising the  in ternational m ultip le destination  sound-program m e link 
extended at its ends over national sound-program m e circuits to the b roadcasting  organizations. (See N ote 2 above 
and  Figure 5 /N .l .)

15 send reference station

The transm it sub-control station  o f an in ternational m ultiple destination  sound-program m e circuit section 
(see § 8), circuit (see § 10) or link (see § 12). (See Figures 4 /N .l  and  5 /N .l .)

16 effectively transmitted signals in sound-programme transmission

For sound-program m e transmission, a signal at a particu lar frequency is said to be effectively transm itted  
if the nom inal overall loss at tha t frequency does no t exceed the nom inal overall loss at 800 H z by m ore than
4.3 dB. This should no t be confused with the analogous definition concerning telephone circuits given in the 
R ecom m endation  cited in [1].

F or sound-program m e circuits, the overall loss (relative to  th a t at 800 Hz) defining effectively transm itted  
frequency is 1.4 dB, i.e. about one th ird  o f the allow ance.

17 types of sound-programme circuit

The various types o f in ternational sound-program m e circuit or sections o f such circuits should  be referred 
to  by quoting the top  nom inal frequency, in kH z, effectively transm itted.

Exam ple: 10-kHz sound-program m e circuit.

Country A

National 
sound-programme 

circuit section

International 
sound-programme j 

, centre (ISPC) I

International 
sound-programme 

circuit section

Country B

National 
sound-programme 

circuit section

International 
sound-programme 

centre (ISPC)

n   ̂ n  i n  n  1 r-i r-i £ru  r u ~ LJ j 1_1 LJ t
International sound-programme circuit

-B - Audio equipment proper to circuit section 
X Audio equipment associated with switching

CCITT -  37092

FIGURE 1/N.l

An international sound-programme circuit composed of two national and one international 
sound-programme ciicuit-sections

3) To reduce problems in ordering and charging for sound-programme circuits, Study Group II has a classification o f  circuits 
based on their approximate bandwidth (see the Recom m endation cited in [2]).
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Country A
Broadcasting
organization

(send)

B
National
d-progra
circuit

ISPC ISPC

International
sound-programme

circuit

Country B

National
sound-programme

circuit

ISPC

<>X<>
International

sound-programme
circuit

International sound-programme link

Broadcasting
organization

(receive)

International sound-programme connection

National
sound-programme

circuits

C C IT T -3 7 1 0 2

: X Audio equipment associated with switching

FIGURE 2 /N .l

An international sound-programme link composed of international and national sound-programme circuits 
and extended on a national sound-programme circuit at each end to form an international sound-programme connection

Satellite

n

Audio-equipment proper to the circuit section 

X Audio equipment associated with switching 

ISPC International sound-programme centre

FIGURE 3 /N .l

■Single-destination international sound-programme circuit routed via a communication satellite system
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Country D

Audio equipment proper to a circuit section

X Audio equipment associated with switching

ISPC International sound-programme centre

R Send reference station for the multiple destination international
sound-programme circuit section

R' Send reference station for the multiple destination international
sound-programme circuit

FIGURE 4 /N .l

International multiple destination sound-programme circuit routed 
via a communication satellite system
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Country E

R' Send reference station for international multiple destination
sound-programme circuit

R" Send reference station for international multiple destination
sound-programme link

ISPC International sound-programme centre 

NSPC National sound-programme centre 

X Audio equipment associated with switching

Direction of transmission

Broadcasting
organization

(send)

Country A

ISPC

B National
sound-

programme
circuit

?*?■

Country B 

ISPC ISPC

Inter
national
sound-

procjramme
circuit

9 * 9
National
sound-

programme
circuit

9*9-

. M b -

n  Satellite

♦ \
I
I
I

International m ultiple destination sound-programme link

International m ultiple destination sound-progr&mme connection

ISPC

Earth 
stations

International m ultiple destination 
sound-programme circuit

9*9-
NSPC

Broadcasting
organization

(receive)

i I
! is p c

Country D 

NSPC

ISPC

9 * 9

Country C

NSPC

9*9

N ational
sound-

p ro g ram m e
circu it

N ational
sound-

p ro gram m e
circu it

Broadcasting
organization
(receive)

Broadcasting
organization
(receive)

CCITT -  37134

FIGURE 5 /N .l

International multiple destination sound-programme link extended to form a connection 
routed via a communication satellite system
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A N N E X  A 4>

(to R ecom m endation  N .l)

Level and loss units used for sound-programme 
and television transmission

A .l Use o f  dB  units in N  Recom m endations

This R ecom m endation gives the quantities and  units fo r sound-program m e transm issions used in 
N R ecom m endations and  is in accordance w ith existing R ecom m endations [3], [4].

A.2 Units used

A.2.1 absolute power level (dBm)

As a general rule, the dBm un it applies to the absolute pow er level. The un it is based on the ratio  betw een 
m easured pow er and  the reference pow er o f 1 mW.

P (U 2/ Z )  ( u z  \
L m =  10 log — dBm =  10 log — -  dB m  =  20 log  --------- 10 log —  dBm

Pq (U 0/ Z o) '  Uq Z q/

L__________________________   1   .----  --------- .---------

A bsolute pow er level A bsolute Im pedance
voltage correction
level

A bsolute voltage levels, fo r which term inal im pedance is no t defined, are m ore rarely  used. As a 
correction , pow er level may be calculated for im pedances o ther than  600 ohm s, w ith respect to 1 mW .

The pow er level thus calculated  w ould be equal to tha t m easured in a correctly term inated  system.

A.2.2 relative level (dBr)

The relative pow er level o f  a po in t in a transm ission  system is the nom inal pow er gain at the reference 
frequency from  a reference p o in t to  the po in t considered. The sam e consideration  is used for the relative voltage 
level in a transm ission system based on voltage levels.

R elative levels can be used to  com pare tw o or m ore points o f  a netw ork w ith respect to pow er (or 
voltage). One po in t o f a netw ork is usually  defined as the reference po in t at 0 dBr, from  which o ther m easurem ent 
poin ts are derived.

F or sound-program m e circuits, the zero relative level is located at the injection po in t, i.e. usually  at the 
transm ission po in t o f a sound-program m e circuit.

A.2.3 absolute zero power level (dBmO) (load level5))

In  a transm ission system based on pow er levels the absolute pow er level or load level (L m0) with respect
to 1 m W  is referred to a po in t o f  zero relative level. T hat m eans th a t the absolute pow er level ( L m) m inus the
relative pow er level (L r) will be

Lm o =  L m L r

This level indication  is independen t o f the relative pow er level at the m easurem ent po in t considered. F or a
given signal the load level is nom inally  the sam e along  a transm ission line. F or this indication  it is necessary to
know  to  w hat extent the pow er at the zero relative po in t is greater or less than  the reference pow er.

4> It is intended that the text contained in this annex will be further studied and refined as necessary.

5) The term “load level” is used provisionally and is subject to further consideration.
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A.2.4 Relation between quantities and  units

There is a  fixed relation betw een level quantities and  units, nam ely:

A bsolute pow er level =  relative pow er level +  absolute zero pow er level (load level)

L m — L r + Lm o

T herefore, for the level units: a dBm  =  b dB r +  c dBmO.

W hen indications are given concerning the line signal, the absolute zero pow er level (load level) (dBmO) is 
given, at which, at the relative zero po in t, the absolute pow er level coincides w ith the relative pow er level.

Lm =  Lm0, for L r = 0

In  order to sim plify the specification  o f  the level o f a circuit o r a system, it is m ost ap p rop ria te  to specify 
the absolu te pow er level which coincides w ith the relative zero pow er level. Thus this absolute pow er level and  the 
absolute zero pow er level (load level) are the same.

A.2.5 Weighted level

Power level o f  d isturbing signals are as a rule expressed in the sam e units as those defined above. For 
noise m easurem ents m ade by a w eighting Filter (psophom etric  m easurem ents), a “p ” (for “po n d ere” =  w eighted) 
is added to  the units, e.g., dbmOp, dBm p.

A “q” indicates a quasi-peak value where the “m ” is replaced by a “q ” w hich, for instance, in dBm  gives
dBq.

A.2.6 Extra indications

Sound-program m e transm ission  level units are indicated  by an  extra “s” (s for sound): dBrs, dBmOs, 
dBmOps, dBqOpS.

Extra indications for un its should be used w henever they facilitate understand ing  so as to prevent 
confusion when differing m easurem ent techniques, w eighting filters or m eters are used.

A.3 Various m easuring instrum ents

A bsolute pow er level (in dB m ) is obtained if  a m easurem ent is m ade on a term inated  line.

V arious m easurem ent instrum ents p rovide m easurem ents related to a (freely) preselected relative level 
value. The m easurem ent will then directly  express the absolu te zero pow er level (load level).

A.4 Practical problems

There is a w ide range o f  m easuring  instrum ents used at d ifferent m easurem ent poin ts, so th a t differences 
are always bound  to  appear. A state which every A dm inistra tion  is p repared  to  define is the perm itted  m axim um  
level (PM L). D espite different relative pow er levels, depending on the systems, a direct relation  can now  be 
indicated  betw een the value o f  the level to be m easured and  the PM L in dB. If, for instance, a signal o f  21 dB 
below  the PM L is transm itted  as a m easurem ent signal, it m ust also be received as a signal 21 dB below  PM L, 
independently  o f local relative levels, w hich m ay differ according to systems and  A dm inistrations.
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Recommendation N.2

DIFFERENT TYPES O F SO U N D -PR O G R A M M E  C IR CUIT"

The characteristics o f the various types o f  in ternational sound-program m e circuit defined in R ecom m enda
tions J.21 [1], J.22 [2] and J.23 [3] are as follows:

15 kH z;

10 kH z;

5, 6.4 and  7 kHz.

From  the po in t o f view o f  sound-program m e transm ission o rd inary  te lephone circuits are generally 
considered to be suitable only fo r the transm ission o f speech. It should  be noted  tha t the lim its o f the 
loss/frequency  disto rtion  canno t be guaran teed  to be better th an  the lim its show n in R ecom m endation M.580 [4].

W hen a telephone circuit is used for a sound-program m e transm ission  the term inating  sets and  the 
signalling equipm ent m ust be d isconnected  to avoid  echo effects and false opera tion  o f the signal receiver.

W hen a te lephone circuit is used for a sound-program m e transm ission , a p o in t o f zero relative level o f  the 
telephone circuit m ust coincide w ith a po in t o f  zero relative level on the sound-program m e circuit. (H ow ever, see 
§ 2 o f R ecom m endation N . l5 in w hich it is po in ted  ou t th a t a 6-dB loss should  be in troduced  in order to  reduce 
the m ean pow er level delivered to the te lephone circuit system).
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[3] C C IT T  R ecom m endation Performance characteristics o f  narrow-bandwidth sound-program me circuits,
Vol. I l l ,  Rec. J.23.

[4] C C IT T  R ecom m endation Setting  up and lining up an international circuit fo r  public telephony, Vol. IV,
Rec. M.580.

Recommendation N.3

C O NTR OL CIRCUITS

1 Definition of control circuit

A control circuit is a te lephone-type circuit betw een the po in t o f origin o f  the program m e and  the p o in t 
where it term inates (recording equipm ent, studio, sw itching centre, transm itter, etc.) used by a broadcasting  
organ ization  for the supervision and  coord ination  o f  a sound or television transm ission.

M ore than  one contro l circuit m ay be used in association w ith the d ifferent p rogram m e connections 
involved in a single transm ission, such as:

a) the television connection ;

b) the international sound  connection  (for supervising the program m e effects circuit p rovided for
transm itting , for exam ple, the background  noises o f a p rogram m e);

c) the com mentary  connection  (for supervising the sound-program m e circuit transm itting  a com m entary
in a given language);

d) the complete program m e connection  (for supervising the sound-program m e circuit transm itting  the
whole o f  the sound p a rt o f  a program m e).

" This Recom m endation applies also to 7 kHz and 15 kHz digital sound-programme circuits.

Fascicle IV.3 — Rec. N.3 11



2 Provision of control circuits for sound-programme and television transmission "

The conditions governing the p rovisions and  lease o f contro l circuits fo r sound-program m e and television 
transm issions are given in R ecom m endation  D.180 [1]. -

Reference

[1] C C IT T  RecOmmendiation Occasional provision o f  circuits fo r  International sound- and television-program m e
transmissions, Vol. II, Rec. D.180.

Recommendation N.4

DEFINITION AND DURATION OF THE LINE-UP PERIOD 
AND THE PREPARATORY PERIOD

F or each in ternational sound-program m e transm ission  a d istinction  is m ade betw een:

— line-up period

The period  during  w hich the A dm inistrations line up the in ternational sound-program m e link before 
hand ing  it over to the b roadcasting  o rganizations; and

— preparatory period

The period during w hich these b roadcasting  organizations do their ow n adjustm ents, tests and  other 
w ork before the sound-program m e transm ission  itself com m ences.

1 Line-up period

1.1 Duration -

In  princip le, the du ra tion  o f the line-up period  should be 15 m inutes. H ow ever, in the case o f 
sound-program m e transm issions involving m ore than  tw o countries, the du ra tion  m ay be increased. On the o ther 
hand , in certain  cases, by agreem ent betw een the A dm inistrations concerned, the du ra tion  m ay be less than 
15 m inutes, prov ided  the line-up is properly  carried  out. This m ay be possible, fo r exam ple, w hen there are two 
successive in ternational sound-program m e transm issions on the sam e route and  the second involves extending the 
in ternational sound-program m e link  already laid  up  fo r the first.

N ote  — In  the case o f m ultip le destination  transm issions the line-up period  can have a longer du ra tion , to 
be fi^ed by agreem ent betw een the A dm inistra tions concerned, e.g., on the o rder o f 25 to  30 m inutes.

A t the end o f the line-up period  the in te rna tiona l sound-program m e link  and  the contro l circuits are 
handed  over to the broadcasting  organ izations at the booked  time.

2 Preparatory period

2.1 Beginning and  duration

W hen the tests during the line-up period  are com pleted, the international sound-programme link  is not 
m ade available to  the broadcasting  organizations at the tw o ends until the tim e fixed for the beginning o f the 
p repara to ry  period. The chargeable tim e for the sound-program m e transm ission  com m ences at the beginning o f 
the p repara to ry  period. The du ra tion  o f  the p repara to ry  period — i.e. the tim e betw een hand ing  over the 
in ternational sound-program m e link to  the b roadcasting  organizations and  the m om ent w hen the program m e 
p roperly  begins — is chosen in each case by the b roadcasting  organizations so th a t they can carry ou t all the tests 
and adjustm ents necessary before proceeding w ith the sound-program m e transm ission.

b The CCITT has noted the fact that broadcasting organizations use a tone having a frequency o f  1900 Hz ±  6 Hz and a level 
not exceeding —10 dBmO, for their signalling purposes on control circuits. Under the conditions o f  use specified in the 
CCITT R ecom m endations for control circuits, the CCITT has no objections to the use o f  this tone.
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Recommendation N.5

SO U N D -PR O G R A M M E CONTROL, SU B-C O N TR O L AND SEN D  REFERENCE STA T IO N S

I Responsibilities of control and sub-control stations

1.1 F or a unidirectional in ternational sound-program m e circuit, the receiving end term inal ISPC  is norm ally  
the contro l station. The o ther term inal ISPC  is a term inal sub-control station. The functions o f  the contro l and  
sub-control stations are the sam e as fo r o rd inary  te lephone circuits. (See R ecom m endations M.80 [1] and  M .90 [2].)

N ote  — In the case o f a reversible sound-program m e circuit, setting-up reference m easurem ents and 
m ain tenance m easurem ents are carried  out fo r each d irection  o f transm ission.

1.2 The in ternational sound-program m e link is in all cases the sole responsib ility  o f the te lephone A dm inistra
tions. I f  the in ternational sound-program m e link passes through  one o r m ore tran sit countries, an  in term ediate 
sub-contro l station is also designated for each transit country.

1.3 The national sound-program m e circuits at the ends o f the link m ay be the responsibility  o f either the
A dm inistrations or the broadcasting  organizations o r the two together depending  on local arrangem ents in each 
particu lar country.

1.4 The receiving ISPC stations on m ultip le destination  sound-program m e circuits o r links act as contro l 
stations for the circuit or link in accordance with R ecom m endations M .80 [1] and  M.90 [2]. In this case the 
follow ing additional responsibilities should  apply:

a) reporting  to the app rop ria te  send reference station  (see § 2) the results o f  m easurem ents m ade on the
circuit and  link and  the quality  assessm ents observed on the link;

b) reporting  fault conditions to the circuit o r link send reference station (see § 2).

1.5 The in term ediate ISPCs are in term ediate sub-contro l stations fo r the in ternational sound-program m e link.

1.6 The ISPC or the repeater sta tion  at the sending end (country A in Figures 2 /N .l  and  5 /N .l )  is a term inal
sub-contro l station for the in ternational sound-program m e connection. W hen a send reference sta tion  (see § 2) is 
associated w ith a m ultiple destination  com m unications-satellite  link, it has the follow ing responsibilities:

a) coord ination  o f lining up  the m ultip le-destination  sound-program m e circuit sections, circuits and  
links, respectively;

b) keeping a record o f the m easurem ents m ade during  the lin ing-up period  o f the circuit section, circuit
or link, and  recording the quality  assessm ents observed at contro l stations during  the lin ing-up o f  the
link;

c) relevant m aintenance action  fo r the sub-contro l and contro l stations at the request o f  one o f these 
stations.

H owever, the choice o f the sta tion  nom inated  as the term inal sub-control station  is left to  the d iscretion o f 
the A dm inistra tion  concerned.

1.7 Exchange o f  contact po in t in fo rm ation  on sound-program m e transm ission  should be m ade in accordance 
w ith R ecom m endation M.93 [3].

2 Send reference stations

Sound-program m e transm issions provided on a m ultiple destination  basis using a com m unication  satellite 
system, differ from  those using only terrestrial facilities in tha t the com m on transm itting  path  extends through  the 
transm itting  earth  station to the satellite. The receiving paths extend from  the satellite through the receiving earth  
stations concerned to  the term inal ISPC  contro l stations.
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O perations on the com m on path  o f the connection  affect all receiving stations, w hereas on any o f  the 
o ther pa ths the operations affect only the one receiving term inal station  involved. These distinctive features o f a 
m ultip le destination  sound-program m e transm ission provided  in the above m anner require the assistance o f 
certain  stations designated as send reference stations.

Send reference stations are situated along the com m on path  o f the sound-program m e circuit o r link and  
are identified as follows:

a) a sub-contro l station located at the transm itting  term inal o f  the circuit section con ta in ing  the space 
segm ent;

b) the term inal sub-contro l stations fo r the circuit and  link  contain ing  the space segment.

F igure 4 /N .l  shows the basic com position  for a m ultip le destination  sound-program m e circuit routed  via a 
com m unication  satellite system. The send reference stations are show n as R and  R ' fo r the m ultip le destination  
circuit section and  circuit respectively.

Figure 5 /N .l  shows the basic com position  for a m ultip le destination  sound-program m e link  and connec
tion  rou ted  via a com m unication  satellite system. The send reference stations are show n as R ' an d  R " fo r the 
m ultiple destination  circuit and  link respectively.
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1.2 Setting-up, lining-up and monitoring the international sound-programme links and 
connections

It is assum ed that the in ternational sound-program m e connection  is as show n in Figure 2 /N .l .  It is also 
assum ed tha t the various sound-program m e circuits to  be in terconnected  to  constitute the in ternational sound- 
program m e link are circuits established and  m ain tained  as given in Subsection 1.3 below.

Recommendation N.10

LIM ITS FOR THE L IN IN G -U P OF INTERNATIONAL  

SO U N D -PR O G R A M M E  LINKS AND C O N N EC TIO N S

1 General

This R ecom m endation gives lim its in Tables 1 /N .10  to 5 /N .1 0  for the lining-up o f  in ternational sound- 
p rogram m e links as defined in R ecom m endation N .l.  These lim its correspond  to  those for three aud io  sections o f 
the hypothetical reference circuit as defined in C C IR  R ecom m endation 502 [1] fo r 5 kH z, 6.4 kH z, 7 kH z and  
10 kH z type sound-program m e circuits, bu t co rrespond  to four audio  sections fo r 15-kHz type sound-program m e 
circuits except for noise limits, w hich correspond  to three audio  sections [2] >>.

It is no t possible at the p resent tim e to recom m end limits for the sound-program m e connection . However, 
A dm inistrations shall endeavour to  prov ide national sound-program m e circuits to  as high a stan d ard  as possible 
so tha t the perform ance o f  the sound-program m e connection  is no t m arkedly  different to th a t o f  the sound- 
program m e link.

Wider tolerance limits are recommended for 15-kHz type sound-programme circuits because o f  performance limitation o f  
com mercial equipment.
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Some A dm inistrations arrange their appara tu s in an ISPC so tha t at the po in t o f  in terconnection  the  
o u tpu t im pedance o f every receive channel or circuit over the frequency b an d  o f  interest is substantially  low er 
than  the inpu t im pedance o f any send channel o r circuit. This is the so-called constant-voltage technique. O ther 
A dm inistra tions arrange for an im pedance m atch at the poin t o f in terconnection  and  choose the value o f th is 
im pedance to be equal to the design resistance o f  m easuring instrum ents. This is know n as the im pedance- 
m atching technique (previously referred to as the constan t electrom otive force technique). It should be no ted  tha t 
in bo th  cases the through-level m easurem ent results relative to the through-level at 800 Hz will be the sam e. 
Furtherm ore the term inated-level m easurem ent results relative to the term inated-level at 800 Hz will also be the 
sam e v a lu e2).

H ence the lim its recom m ended in the follow ing tables are app licab le  regardless o f  the arrangem ent 
adop ted  by A dm inistrations at their ISPCs.

The test procedures are described in R ecom m endation N.21. The lim its fo r 15 kH z and  7 kH z circuits are 
applicab le  both for analogue and  d ig ital transm issions.

2 Limits for the loss/frequency distortion of an international sound-programme link

The m ajority  o f  in ternational sound-program m e links are in practice established with three or less circuits 
in series.

M any links could be established w ithout add itional equalizers bu t links com prising four o r m ore circuits 
will p robably  require equalization. In  this case the opportun ity  could again be taken to ob ta in  as good a 
loss/frequency  characteristic as possible.

2) This depends on the almost constant ratio o f  the im pedances on the send and receive sides at the various frequencies. (See 
§ 4 o f  Recom m endation N .l l . )
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TABLE 1/N.10

Limit for the lining-up of 15 kHz sound-programme links

Item Parameter Unit Limits

i Insertion gain
Adjustment error dB ± 0.6

Variation during 24 h dB ± 0.6

0.04 to 0.125 kHz
dB +  0.6

dB - 2 .4

0.125 to 10 kHz dB ± 0.6

2
G ain/frequency response 
referred to 0.8 or 1 kHz

10 to 14 kHz
dB +  0.6

dB - 2 .4

14 to 15 kHz
dB +  0.6

dB - 3 .6

0.04 kHz ms 73

3
Group delay/frequency  
response referred to 
minimum

0.075 kHz ms 32

14 kHz ms 11

15 kHz ms 16

4 Weighted noise
Idle channel dBqOps - 4 2

Programme-modulated dBqOps - 3 0

5 Single tone interference level +  \|/ dBmOs - 7 1

6 Disturbing m odulation by power supply dB - 4 3

7 Total harm onic distortion
0.04 to 0.125 kHz % 1.2

0.125 to 7.5 kHz % 0.6

8 3rd order difference tone at 0.18 kHz % 0.6

9 Error in reconstituted frequency Hz ± 1.2

0.04 kHz dB 48

10 Intelligible crosstalk ratio 0.5 to 5 kHz dB 72

15 kHz dB 58

11 Error in am plitude/am plitude response dB ± 0.6
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TABLE 1 /N .l O' (cont.)

Item Parameter Unit Limits

0.04 to 0.125 kHz dB 1.8

12
Difference in gain between

0.125 to 10 kHz dB 1

A and B channels
10 to 14 kHz dB 1.8

“ §  <L> .5
U $

14 to 15 kHz dB 3.6

6  'S ^ 5u  CO rt C 
D . g

0.04 to 0.2 kHz degree 36

2  o
o a

•*3 W 13
Phase difference between

0.2 to 4 kHz degree 18

73 1/1
•o t-
<  <2

A and B channels
14 kHz degree 36

15 kHz degree 48

14 Intelligible crosstalk ratio A /B dB 48

15 Crosstalk ratio (interm odulation) A /B dB 58
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TABLE 2 /N .1 0

Limits for the lining-up of 10 kHz sound programme links

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .5

Variation with time dB ± 0 .5

0.05 to 0.1 kHz
dB ± 1 .7

dB - 4 .3

0.1 to 0.2 kHz
dB ± 1 .7

dB - 2.6

2
G ain/frequency response referred 
to 0.8 or 1 kHz

0.2 to 6 kHz dB ± 1 .7

6 to 8 kHz

dB ± 1 .7

dB - 2.6

8 to 10 kHz
dB ± 1 .7

dB - 4 .3

0.05 kHz ms 80

3
Group delay/frequency response 
referred to minimum

0.1 kHz ms 20

10 kHz ms 8

4 Weighted noise (idle ch an n el)a) dBqOps - 3 9

5 Single tone interference level +  i|/ b) dBmOs - 7 1

6 Disturbing m odulation by power supply dB - 4 5

7 Total harmonic distortion
0.05 to 0.1 kHz % 3

0.1 to 10 kHz % 2

8 3rd order difference tone at 0.18 kHz % 2

9 Error in reconstituted frequency Hz ± 1

10 Intelligible crosstalk ratio c) dB 74

11 Error in am plitude/am plitude response dB ± 0 .5

a) For circuits on carrier systems, it is not always possible in absence o f  special precautions, to meet these limits (see Annex II to 
CC IR  Recom m endation 504 [3]).

b) Or 20 dB below measured weighted noise level, whichever is higher.

c) It is in som e cases difficult or im possible to meet these limits (see § 3.8, N ote 2, in the Annex I to CCIR R ecom m enda
tion 504 [3]).
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TABLE 3 /N .1 0

Limits for the iining-up of 7 kHz sound-programme links

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .5

Variation during 24 h dB ± 0 .5

2
G ain/frequency response referred 
to 0.8 or 1 kHz

0.05 to 0.1 kHz
dB +  1

dB - 3

0.1 to 6.4 kHz dB ± 1

6.4 to 7 kHz
dB ± 1

dB - 3

3
Group delay/frequency response 
referred to minimum

0.05 kHz ms 80

0.1 kHz ms 20

6.4 kHz ms 5

7 kHz ms 10

4 W eighted noise
Idle channel .dBqOps - 4 4

Programme-modulated dBqOps - 3 2

5 Single tone interference level +  \\i dBmOs - 7 3

6 Disturbing m odulation by power supply dB - 4 5

7 Total harmonic distortion
<0.1 kHz % 2

0.1 to 3.5 kHz % 1.4

8 3rd order difference tone at 0.18 kHz % 1.4

9 Error in reconstituted frequency Hz ± 1

10 Intelligible crosstalk ratio

0.05 kHz dB 53

0.5 to 3.2 kHz dB 74

7 kHz dB 67

11 Error in am plitude/am plitude response dB ± 0 .5
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TABLE 4 /N .1 0

Limits for the lining-up of 6.4 kHz sound-programme links

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .5

Variation during 24 h dB ± 0 .5

2
G ain/frequency response referred 
to 0.8 or 1 kHz

0.05 to 0.1 kHz
dB +  1

dB - 3

0.1 to 5 kHz dB ± 1

5 to 6.4 kHz
dB +  1

dB - 3

3
Group delay/frequency response 
referred to minimum

0.05 kHz ms 80

0.1 kHz ms 20

5 kHz ms 5

6.4 kHz ms 10

4 M aximum weighted noise level dBqOps - 3 9

5 Single tone interference level at A- \p dBmOs - 7 3

6 Disturbing m odulation by power supply dB - 4 5

7 Total harmonic distortion
<0.1 kHz % 2

> 0.1  kHz % 1.4 .

8 3rd order difference tone at 0.18 kHz % 1.4

9 Error in reconstituted frequency Hz ± 1

10 Intelligible crosstalk ratio

0.05 kHz dB 53

0.5 to 3.2 kHz dB 74

6.4 kHz dB 68

11 Error in am plitude/am plitude response dB ± 0 .5
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TABLE 5 /N .1 0

Limits for the iining-up of 5 kHz sound-programme links

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .5

Variation during 24 h dB ± 0 .5

2
G ain/frequency response referred 
to 0.8 or 1 kHz

0.7 to 0.2 kHz
dB +  1

dB - 3

0.2 to 4 kHz dB ± 1

4 to 5 kHz
dB +  1

dB - 3

3
Group delay/frequency response 
referred to minimum

0.07 kHz ms 60

5 kHz ms 15

4 Maximum weighted noise level dBqOps - 3 2

5 Single tone interference level +  ig dBmOs - 7 3

6 Disturbing m odulation by power supply dB - 4 5

7 Total harmonic distortion
<0.1  kHz % 2

>0.1  kHz % 1.4

8 3rd order difference tone at 0.18 kHz % 1.4

9 Error in reconstituted frequency Hz ± 1

10 Intelligible crosstalk ratio

0.07 kHz dB 57

0.5 to 3.2 kHz dB 74

5 kHz dB 70

11 Error in am plitude/am plitude response dB ± 0 .5

References

[1] C C IR  R ecom m endation H ypothetical reference circuits fo r  sound-program me transmissions, Vol. X II,
Rec. 502, ITU , G eneva, 1986.

[2] C C IR  R ecom m endation Estim ation o f  transmission perform ance o f  sound-program me circuits shorter or
longer than the hypothetical reference circuit, Vol. X II, Rec. 605, IT U , G eneva, 1986.

[3] C C IR  R ecom m endation Performance characteristics o f  10 kH z type sound-programme circuits, Vol. X II,
Rec. 504, ITU , G eneva, 1982.

Fascicle IV.3 — Rec. N.10 21



Recommendation N . l l

ESSENTIAL TRANSMISSION PERFORMANCE OBJECTIVES FOR 
INTERNATIONAL SOUND-PROGRAMME CENTRES (ISPC)

1 Transmission level at interconnection points

Levels a t in terconnection  po in ts m ust be such th a t a signal level o f  0 dBmO on the incom ing circuit gives 
rise to a signal level o f 0 dBmO on the outgoing circuit. A nom inal relative level o f +  6 dB r is recom m ended at 
in terconnection  points (see also F igure 3 /J.13  [1] and  R ecom m endation J.14, § 1 [2]).

2 Balance with respect to earth

The balance w ith respect to earth  (m easured by the m ethod defined in [3]) o f nom inally  balanced  
appara tu s should be at least 60 dB in order to give an adequate  suppression against longitud inal interference 
induced by pow er supplies, alarm  circuits, etc.

3 Access points

T here should be a w ell-defined circuit access p o in t associated w ith the inpu t to a sound-program m e circuit 
a t which the transm ission  test levels at all frequencies over the b an d  are nom inally  the same. This access po in t 
m ay be the in terconnection  po in t o r separated  therefrom  by d is tortion-free loss or gain. A w ell-defined circuit 
access po in t should also be associated w ith the ou tpu t o f  a sound-program m e circuit.

The nom inal relative level a t each access p o in t will be chosen by each A dm inistra tion , bearing  in m ind the 
dynam ic range o f their testing and  transm ission apparatus.

M easurem ents on a sound-program m e circuit should be m ade betw een such circuit access points.

A dm inistrations may also find  it convenient to  arrange for sound-program m e circuit sections to be 
equipped w ith sim ilar access points. In ternational sound-program m e circuit sections which can be connected to a 
variety o f other circuit sections should always be equ ipped  w ith such access points.

4 Interconnection of sound-programme circuits

4.1 Constant voltage technique

I f  the m odulus o f the ou tpu t im pedance o f any source is n o t greater than  one hundred th  o f  the m odulus o f 
the lowest im pedance tha t can be connected  to  it (bearing in m ind th a t it is possible to connect tw o or m ore loads 
in parallel) then the change in level due to change o f  load  will be negligibly sm all (less than 0.1 dB 
approxim ately).

4.2 Im pedance m atching technique

I f  the return  loss versus the nom inal design resistance o f  the m easuring instrum ents o f  the im pedance 
presented by incom ing and  outgoing circuits to the po in ts where they are in terconnected  is a t least 26 dB over the 
range 50 Hz to 10 or 15 kH z, the erro r due to m ism atch will be insignificant, assum ing th a t the im pedance o f 
testing appara tus has at least 30-dB return  loss versus the nom inal design resistance, which can be, fo r exam ple, 
600 ohm s non-reactive.

4.3 D igital technique

The in terconnection  o f digital sound-program m e circuits will be m ade by preference w ith the aid o f a 
digital interface presenting  the follow ing characteristics:

— plesiochronous or synchronous opera tion

— bit rate o f 384 k b it/s , 1544 k b it/s  or 2048 k b it/s

— 384 k b it /s  to carry either one 15 kH z or tw o 7 kH z sound-program m e signals.

'In te rfa c e  for o ther b it rates, nam ely to prov ide for 15 kH z m onophon ic  and stereophonic  circuits with 
linear coding and  for 7 kH z m onophon ic  sound-program m e circuits w ith com panded  coding are the subject o f 
fu rther study.
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Recommendation N.12

M EA SU R EM EN TS TO BE M ADE DURING  THE LIN E-U P PERIOD  

THAT PRECED ES A SO U N D -PR O G R A M M E TR A N SM ISSIO N

A fter the connection  o f the various circuits to form  the in ternational sound-program m e link (conform ing 
to the level diagram s o f  these circuits) it is necessary to  verify, by m eans o f an autom atic  m easuring equipm ent 
(see R ecom m endations 0.31 [1], 0 .3 2  [2] and 0 .33  [3]) or by m easurem ents at individual frequencies, tha t the 
received level at the d is tan t incom ing term inal ISPC  is at the correct value (see R ecom m endation N.10) at the 
follow ing frequencies:

fo r an in ternational sound-program m e link com posed entirely o f 15-kHz 
sound-program m e c irc u its ............................................................................. ................

fo r an in ternational sound-program m e link  com posed entirely o f 10-kHz 
sound-program m e c irc u its ..............................................................................................

fo r an in ternational sound-program m e link com prising at least one 7 kH z 
sound-program m e c i r c u i t ..............................................................................................

fo r an  in ternational sound-program m e link  com prising at least one
6.4-kHz sound-program m e c i r c u i t .............................................................................

fo r an in ternational sound-program m e link com prising at least one 5 kH z 
sound-program m e c i r c u i t ..............................................................................................

fo r an in ternational sound-program m e link  com prising at least one
ord inary  te lephone c ir c u i t ..............................................................................................

The send level during  these m easurem ents should be —12 dBmO.

In  the Case o f  15-kHz sound-program m e links form ing a stereophonic  pair, it is necessary to verify the 
in terchannel param eter lim its specified in Table 4 /N .10 .

A m easurem ent o f o ther param eters such as n on linear d istortion  and  noise should be m easured on all links 
and the results recorded. At the present tim e the lim its canno t be specified.

The national sound-program m e circuits should be so adjusted tha t, w hen they are connected to the
in ternational sound-program m e link, the level d iagram s o f the in ternational sound-program m e circuits are
respected. In  this regard, a useful and quick m ethod which A dm inistrations could use to verify the correct 
a lignm ent o f sound-program m e links is given in A nnex A o f  R ecom m endation N . l3.

Any necessary adjustm ents having been m ade, the national circuits are connected to the in ternational 
sound-program m e link at the term inal ISPCs. This is the end o f the line-up period  and  the beginning o f  the 
p repara to ry  period and  is the in stan t w hen the com plete connection  is placed at the disposal o f  the b roadcasting  
organizations.

The latter then proceed to m easure and  adjust as necessary.
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b Or the frequency appropriate to the telephone-type circuit used.

40, 800 and  15 000 Hz 

50, 800 and  10 000 Hz 

50, 800 and  7 000 Hz 

50, 800 and 6 400 Hz 

100, 800 and  5 000 Hz 

300, 800 and  3 400 Hz 1>
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Recommendation N.13

M E A SU R EM E N TS TO BE M ADE BY THE BRO ADCASTING  O RG ANIZATIO NS  

D U RING  THE PREPARATORY PERIO D

A fter the broadcasting  organizations have taken  possession o f the in ternational sound-program m e connec
tion , they m ake m easurem ents on  the com plete connection  in the band  o f frequencies effectively transm itted , from  
the po in t where the p rogram m e is p icked up  to the po in t w here the program m e is received.

The broadcasting  organizations should, fo r their m easurem ents, send from  the origin o f the in ternational 
sound-program m e connection  a sinusoidal signal at the reference frequency (800 or 1000 Hz) only, w hose 
m axim um  am plitude is 9 dB below  th a t o f the m axim um  instan taneous voltage tha t should never be exceeded at 
this po in t in the course o f a sound-program m e transm ission.

The dura tion  o f  the period  during  w hich the signal at this level is sent should be kept as short as possible, 
fo r exam ple, o f the order o f 30 seconds. I f  necessary, the ISPC s should verify th a t the received level a t the access 
po in t on the in ternational sound-program m e circuit is equivalent to 0 dBmO.

W hen it is necessary, either fo r purposes o f  fau lt location  or to m ain tain  a w atch on the continuity  o f the 
circuit, to send a continuous tone, or when m aking m easurem ents at o ther frequencies than  the reference 
frequency, the am plitude at the orig in  o f the in te rna tiona l sound-program m e connection  should be 21 dB below  
the voltage tha t should never be exceeded at this po in t during  the course o f a sound-program m e transm ission. 
U nder these circum stances the level at the access po in t on the in ternational sound-program m e circuit is equivalent 
to —12 dBmO.

D uring the p repara to ry  period  a useful signal w hich can be used for the alignm ent o f sound-program m e 
connections is tha t show n in Figure A -1 /N .13 . The defin itions and its m ethod o f  use are given in A nnex A o f this 
R ecom m endation. A suitable au tom atic  m easuring equipm ent fo r this pu rpose is specified in R ecom m enda
tion  0 .33  [1].

N ote — The num erical values given above ensure th a t during  the sound-program m e transm ission the peak  
voltage at a zero relative level po in t will no t exceed th a t o f a sinusoidal signal having an r.m.s. value o f 2.2 volts.

The reason for sending the reference frequency only fo r short du ra tions during  this final line-up, a t a 
voltage 9 dB below  the peak voltage is tha t it is n o t desirable to  subject carrier systems to  overloading by 
continuously  transm itting  a test signal co rresponding  to  the peak  voltage reached only m om entarily  during  the 
transm ission o f an actual program m e.

A N N E X  AO 

(to R ecom m endation N.13)

Signals for the alignment of international sound-programme connections

A .l Definitions

A. 1.1 source identification

A n announcem ent should be used to  identify  the o rig inating  p o in t o f  the test signals and  should be 
preferably  as short as possible. It is suggested th a t such an  announcem ent con tain  at least the follow ing 
in form ation :

— nam e o f  o rig inating  o rgan ization ;

— location;

— country.

The sound program m e signal should  be contro lled  by the sending b roadcaster so tha t the am plitudes o f  the 
peaks only  rarely exceed the peak  am plitude o f  the perm itted  m axim um  (sine-w ave test) signal.

b Based on CCIR Recom m endation 661 [2].
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A. 1.2 Test signal and level definitions

A. 1.2.1 alignment signal (AS)

Sine-wave signal at 1020 H z at a level o f  0 dBmOs, which is used to  align the in te rna tiona l sound- 
program m e connection.

A. 1.2.2 m easurem ent signal (M S)

Sine-wave signal at 1020 H z at a level 12 dB below  the alignm ent signal level, which should  be used for 
long-term  m easurem ents and m easurem ents at all frequencies.

A. 1.2.3 perm itted maximum signal (P M S )

Sine-wave signal at 1020 Hz, 9 dB above the alignm ent signal level, equivalen t to the perm itted  m axim um  
program m e-signal level.

A.2 Test signal fo rm a t

A.2.1 A three-level sinusoidal test signal at a reference frequency o f 1 kH z should be used to  check the 
alignm ent o f in ternational sound p rogram m e connection . These three levels should be com bined w ith the source 
identification  and  be repeated  cyclically as specified in the form at show n in Figure A -1 /N .l3 fo r m onophon ic  and  
stereophonic connections.

dBmOs

Cycle duration + 18 s 
Q Station announcem ent
51 Left stereo inform ation or m onophonic inform ation
52 Right stereo inform ation 
P Signal pause
t ^  Duration of the station announcem ent 
* Refer to  § A.2.2

N ote  — tA varies depending on the length of the message.

FIGURE A -1 /N .l3

Format for the three-level test signal 
for sound-programme connections
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A.2.2 Provisionally, the po rtion  o f  the test signal designated at + 9  dBmOs in Figure A -1 /N .l3 will be replaced
by a signal at 0 dBmOs. The resulting two-level test signal is required until all transm ission systems are capable o f 
carry ing  sinusoidal signals at + 9  dBmOs w ithout p roducing  excessive channel loading or crosstalk into other 
channels.

A.2.3 Some organizations may not have autom atically  generated test levels as defined in §§ A.2.1 and  A.2.2. In 
these cases, the alignm ent level o f  0 dBmOs at 1020 Hz should be used for the alignm ent o f in ternational sound 
program m e connections.

A.3 M easurem ent m ethods

The fundam ental concept o f the test signals is to provide organizations with accurate and well defined 
levels. These levels are intended to provide rap id  identification  o f level errors as well as to allow  operational 
personnel sufficient tim e to m ake the necessary level adjustm ents at the app rop ria te  points in the in ternational 
sound program m e connection. A lignm ent o f the connection  is m ade by adjusting  the alignm ent signal to the 
app rop ria te  po in t on  the p rogram m e level meter. Iden tification  o f left and  right channels is p rovided as show n in 
Figure A -1/N .13.

References

[1] C C IT T  R ecom m endation A utom atic equipm ent fo r  rapidly m easuring stereophonic pairs and  monophonic
sound-program me circuits, links and  connections, Vol. IV, Rec. 0 .33 .

[2] C C IR  R ecom m endation Signals fo r  the alignm ent o f  international sound-program me connections, Vol. X II, 
Rec. 661, IT U , G eneva, 1986.

Recommendation N.15

MAXIMUM PERMISSIBLE POWER DURING AN INTERNATIONAL 
SOUND-PROGRAMME TRANSMISSION

General

To check th a t the m axim um  pow er transm itted  during  a sound-program m e transm ission does no t exceed 
the lim its allowed by A dm inistrations, it is recom m ended th a t b roadcasting  organizations and  the term inal ISPCs 
o f the in ternational sound-program m e connection  should  use volum e-m eters o r peak  program m e m eters, the sam e 
type o f  m eter being used for preference by bo th  the te lephone A dm inistration  and  the broadcasting  organization  
o f a country.

Since the in ternational sound-program m e connection  is accurately adjusted  before it is m ade available to 
the broadcasting  organizations, there will be no danger o f  overloading the am plifiers during the sound-program m e 
transm ission if care is taken no t to  exceed the perm issible lim it at the sending end o f the in ternational 
sound-program m e connection.

H ence, this check can be done only by the b roadcasting  organization  and  the ISPC  o f  the transm itting  
country, and  a check m ade further dow n the line w ould no t seem to be very effective.

I f  so desired, m onitoring  equipm ent (volum e-m eters, peak-indicators) can  be connected at the receiving 
end o f  the in ternational sound-program m e link and  o f  the in ternational sound-program m e connection  to obtain  
in form ation  abou t the general na tu re  o f  the transm ission. In  this case, m onitoring  equipm ent at the tw o locations 
in the incom ing country  will have to  be o f the sam e type, but there is no need fo r the sam e k ind  o f  m onitoring 
equ ipm ent to be used in bo th  outgoing country  and  incom ing country.

I Maximum level permitted on sound-programme circuits

The peak pow er perm itted  on a sound-program m e c ircu it’should no t exceed + 9  dBm  at a p o in t o f  zero 
relative level on the sound-program m e circuit.

(This corresponds to a peak  voltage o f 3.1 volts when m easured as a 600-ohm through-level at a zero 
th rough  relative level point. The r.m.s. value o f the sinusoidal signal with this peak  value is 2.2 volts).

I f  a transm ission system overload is identified as being due to sound-program m e transm ission on 6.4 kH z 
o r 10 kH z sound-program m e circuits, the level at the zero relative p o in t should  be reduced by 3 dB to  achieve an 
accom panying reduction  in peak pow er, in accordance w ith R ecom m endation J.22, § A.2 [1].

26 Fascicle IV.3 -  Rec. N.15



The pow er perm itted 011 the in ternational te lephone circuit carry ing a sound-program m e transm ission  
should no t exceed + 3  dBm at a po in t o f zero relative level on the in ternational te lephone circuit. To allow  the
+  9 dBmO peak level perm itted on a sound-program m e circuit a 6 dB loss should be in troduced  at a  po in t before
the in ternational te lephone circuit enters a carrier system. At the receiving side a corresponding  am plification  o f 
6 dB at the end o f the te lephone circuit should be provided.

This reduction is necessary to  avoid  overloading on the carrier’s system. R easons for the possib le overload
are:

a) C om m entary  circuits are used in one d irection  only in com parison  to  a norm al te lephone connection .
This leads to an  increase o f the m ean pow er level.

b) In m ost cases the b roadcasting  authorities use better quality  m icrophones com pared  w ith no rm al 
te lephone sets.

Experience has shown tha t an attenuation  o f  6 dB is the m ost suitable value for this purpose.

Reference

[1] C C IT T  R ecom m endation Performance characteristics o f  10 kH z  type sound-program me circuits, R ed B ook, 
Vol. I l l ,  Rec. J.22, ITU , G eneva, 1984.

2 Maximum level permitted on an international telephone circuit used to carry a sound-programme transmission

Recommendation N.16

ID EN TIFIC A TIO N  SIGNAL

At times during  the p repara to ry  period  when no  test transm ission is tak ing  place and  during  pauses w hen 
no program m e transm ission is tak ing  place it is very desirable for b roadcasting  organizations to  arrange th a t their 
studios and  transm itting  stations send identification signals over the in ternational sound-program m e connection  
and over the contro l circuits w hilst they are no t in use to indicate th a t the circuits are connected. Enuring the 
p repara to ry  period, particu larly , the identification  signal will serve to  show  for w hich sound-program m e 
transm ission the circuit is to be used.

This identification  signal will no t be broadcast, so th a t it will no t be heard  by listeners, bu t will be 
transm itted  from  end to end o f the in ternational sound-program m e connection , from  the program m e origin to  the 
destination.

The level o f the identification  signal applied  to a sound-program m e connection  should n o t exceed a m ean 
absolute pow er level o f — 15 dBmO.

Recommendation N.17

M O NITO RIN G  THE TR A N SM ISSIO N

The transm ission m ay be m onito red  in the term inal ISPCs by m eans o f  loudspeakers a n d /o r  appara tus 
w ith a visual display  (peak program m e m eters, vu-m eters, oscilloscopes, etc.). The m eans for m onitoring  the 
transm ission should allow  both  visible and audible indications.

D igital sound-program m e circuits established on 2048 k b it/s  systems in c lu d e , a sound-program m e 
signalling channel, allow ing the exchange o f service in form ation , fo r exam ple:

— transm ission tim ing,

— identification  signal,

— type o f  sound-program m e circuit carried.

These will be decoded by app rop ria te  devices to determ ine the elem ents for charging as required  in 
R ecom m endation N . l8.
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Recommendation N.18

M O N ITO R IN G  FOR CHARGING P U R PO SE S, RELEASING

The m onitoring  o f an  in ternational sound-program m e transm ission for charging purposes is carried out at 
the term inal ISPC  o f the in ternational sound-program m e link.

The technical staff o f the designated ISPC s should com e to an arrangem ent am ong them selves so tha t at 
the end o f the sound-program m e transm ission they have accurate know ledge of:

a) the tim e o f  handing  over the sound-program m e link to the b roadcasting  organization  (beginning o f 
chargeable du ration);

b) the tim e at which the sound-program m e link  is released by the broadcasting  organization  (end o f 
chargeable duration);

c) where appropria te , the tim es and  dura tion  o f  every in terrup tion  o r incident which m ay have occurred 
(in o rder to allow  the operating  services to determ ine w hether a rebate is due, and if  so, its am ount).

The tim es o f the beginning and  o f  the end o f the chargeable du ra tion , as well as the tim es o f occurrence 
and  dura tion  o f any breakdow ns which m ay occur, are entered  on a daily report. This daily report is sent on the 
sam e day to the service responsible for coord inating  all the details necessary fo r the establishm ent o f the 
in ternational accounts.

The conditions governing charging for sound-program m e circuits and  contro l circuits are given in 
R ecom m endation D.180 [1].

Reference

[1] C C IT T  R ecom m endation Occasional provision o f  circuits fo r  International sound- and  television-programme 
transmissions, Vol. II, Rec. D.180.

1.3 Lining-up and maintenance of international sound-programme circuits

Recommendation N.21

LIM ITS AND PR O C ED U R E S FOR THE LIN IN G -U P  

OF A SO U N D -PR O G R A M M E  CIRCUIT

1 General

This R ecom m endation gives lim its in Tables 1/N .21 to 5 /N .21 fo r the lin ing-up o f an  in ternational 
sound-program m e circuit as defined in R ecom m endation N .l. These lim its correspond  to those for one audio  
section o f the hypothetical reference circuit as defined in C C IR  R ecom m endation 502 [1] fo r 5 kH z, 6.4 kH z, 
7 kH z and  10 kH z sound-program m e circuits, bu t correspond  to tw o audio  sections b for 15 kH z type sound- 
p rogram m e circuits except fo r noise lim its which correspond  to one audio  section.

It is recom m ended to use an autom atic  m easuring equipm ent (see R ecom m endations 0.31  [3], 0 .3 2  [4] 
and  0 .3 3  [5]). I f  no  such equipm ent is available, m easurem ents shall norm ally  be restricted to  loss/frequency  
d is to rtion  and  w eighted noise. F o r stereophonic pairs, the param eters Nos. 12, 13, 14 and  15 o f  T able 1/N .21 
shall also be m easured.

The lim its fo r 15 kH z and  7 kH z circuits are  applicable bo th  fo r analogue and  digital transm issions.

b The limits derived for one audio to audio section for sound-programme circuits o f  15 kHz nominal bandwidth calculated in 
accordance with CCIR Recom m endation 605 [2] are not met by the technical specification o f  available equipment in use on 
the international network.
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2 Limits for the loss/frequency distortion of the component parts of an international sound-programme circuit

The limits are expressed in term s o f the received level relative to the value o f the received level at 
1020 H z .2̂ [6]. Some rem arks with regard to the im pedance at the po in ts o f in terconnection  are given in the 
in troduction  to R ecom m endation  N.10.

In ternational sound-program m e circuits set up  betw een ISPCs in any particu lar con tinen t should usually  
be rou ted  on a single group link (w'hich includes only one circuit section, tha t is, one equipm ent fo r m odulation  
from  audio-frequencies and one for dem odulation  to  audio-frequencies). Long in ternational sound-program m e 
circuits between ISPCs in different continents should no t com prise m ore than  three circuit sections.

Sound-program m e circuits such as those associated w ith television transm issions using com m unication  
satellite systems are norm ally prov ided  on a tem porary  basis. The in ternational sound-program m e circuit section is 
established via the satellite link(s) each tim e it is required  fo r service. It should be noted tha t the  group  carrying 
the sound-program m e circuit m ay term inate  either at the earth  station  or at an  in ternational term inal repeater 
station.

The possible com bination  o f  g roup-term inals and  the num ber o f group-sections required  fo r sound- 
p rogram m e circuits established by satellite link(s) are such that it m ay no t be possible to m eet the g roup-link  
limits w ithout g roup-link  equalization  for each sound-program m e circuit set up.

To avoid this situation , it m ay becom e necessary to tighten the lim its for the loss at all frequencies and  for 
the loss at the approxim ate m id-band  frequency o f the  na tiona l and  satellite group-sections.

3 Lining-up procedures

W hen each national section o f the in ternational sound-program m e circuit and each section crossing a 
fron tier has been equalized for lo ss/frequency  d isto rtion  and , where necessary, for phase /frequency  disto rtion , so 
as to m eet C C IT T  R ecom m endations, these various sections are in terconnected  to form  the com plete in ternational 
sound-program m e circuit.

W hen agreem ent has been reached betw een tw o countries, operating  via a com m unication  satellite, to 
prov ide sound-program m e circuits on a tem porary  basis, it is necessary to carry out an initial line-up o f  the 
sound-program m e circuit using the sam e satellite and  terrestrial facilities as will be used each tim e a sound- 
p rogram m e transm ission is required.

In the case o f in ternational m ultip le destination  sound-program m e circuits, the num ber and  location  o f  all 
destinations is know n only at the tim e o f a transm ission booking. The lin ing-up can therefore be carried  ou t only 
after the  booking details are know n and  m ust be carried  out p rio r to  the transm ission.

The individual basic g roups will have been set up  and  lined up  for single destination  sound-program m e 
circuit requirem ents. W hen these are form ed in to  a m ultip le-destination  group, only p ilo t levels need be checked. 
The send reference station for the m ultip le destination  group will coord inate  this w ork in accordance w ith 
R ecom m endation M.460 [8].

3.1 M easurem ent o f  received level [6]

A test signal o f 1020 Hz is app lied  to the sending end o f the in ternational sound-program m e circuit at a 
level equivalent to —12 dBmO. The level is m easured at the receiving end o f the circuit (ou tpu t o f  last am plifier) 
and  is adjusted  to the nom inal value app rop ria te  to the ISPC  (for exam ple, —6 dBm).

2) For further information about the choice o f  test signal frequency, refer to Recom m endation 0 .6  [7].
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An autom atic  m easuring equipm ent [3], [4], [5], may then be used to trace the curve o f  received level w ith 
frequency at the receiving end o f  the circuit. I f  no such equipm ent is available, individual m easurem ents m ust be 
m ade a t the term inal ISPC  and at the frontier section at the follow ing frequencies:

-  for a 10-kHz circuit: 50, 80, 100, 200, 500, 800, 1000, 2000, 3200, 5000, 6000, 8500, 10 000 Hz; and  if 
considered useful: 30, 40, 11 000, 12 000 and  15 000 Hz:

-  fo r a 6.4-kH z circuit: 50, 80, 100, 200, 500, 800, 1000, 2000, 3200, 5000 and  6400 H z .3)

The equalizers are adjusted to  bring the curve w ithin C C IT T  lim its, which are given above.

3.2 M easurem ent o f  group-delay distortion  [6]

If  necessary, the group-delay  d is to rtion /frequency  characteristic  is p lo tted  for the w hole in ternational
sound-program m e circuit.

3.3 M easurem ent o f  circuit noise

W hen, after all necessary adjustm ents, the in ternational sound-program m e circuit m eets the C C IT T  
R ecom m endations, noise m easurem ents are made.

These should consist o f  the weighted noise reading using a m eter and  netw ork conform ing to R ecom m en
dation  0.41 [10] or C C IR  R ecom m endation 468 [11] o r a com bination  o f  these.

The noise lim its given in the tables o f this R ecom m endation  are fo r circuits o f 840 km  m axim um  length. 
F or longer circuits app rop ria te  lim its m ay be calculated  from  the form ula given in C C IR  R ecom m enda
tion  605 [2].

3.4 M easurem ent o f  nonlinearity distortion

For circuits rou ted  entirely on audio pairs and  no t equipped w ith pre-em phasis equipm ent the nonlinearity  
d isto rtion  is m easured at the end o f  the in ternational sound-program m e circuit by sending, fo r a few seconds, a 
sinusoidal signal at an  app rop ria te  frequency in the b an d  to be transm itted  at a level o f + 9  dBmO.

F or a circuit which includes at least one carrier section no  m easurem ent o f nonlinearity  d isto rtion  should 
be m ade. H owever, if, in very exceptional cases, it should be essential, in o rder to  provide service on such a 
circuit, to carry ou t a check o f non linearity  d isto rtion , fo r exam ple, to locate a fault, the frequency o f the sent 
signal should not exceed 1020 Hz at + 9  dBmO and  the period for which the tone is connected should be as short 
as possible — that is, no t m ore th an  about four seconds. H ow ever the best procedure w ould be to  use a suitable 
autom atic  m easuring equipm ent if  such is available (see R ecom m endation 0.31 [3], [4], [5]).

The total harm onic-d isto rtion  coefficient fo r the sound-program m e hypothetical reference-circuit (2500 km) 
m ust no t exceed 4% (harm onic m argin  28 dB) at any frequency4) w ithin the transm itted  band. F or shorter and  for 
less com plex circuits, the d isto rtion  should be less.

M oreover, since end-to-end m easurem ents o f  non linearity  d isto rtion  on circuits rou ted  on carrier systems 
m ight give rise to serious d istu rbance to transm ission on o ther channels, especially if the g roup is transm itted  on a 
transistorized  carrier system, it is perm itted  to m ake only local m easurem ents o f non-linearity  d isto rtion  on 
term inal m odulating  and  dem odulating  equipm ents. F or exam ple, a sound-program m e circuit m odulating  and 
dem odulating  equipm ent could be connected back-to-back via a suitable netw ork (and suitable am plifiers if  
necessary) and  the m easurem ent m ade on the resulting com plete assembly.

3.5 A dditional m esurem ents

In  add ition  to the m easurem ents specified above, the follow ing param eters m ay be m easured at the 
discretion o f the A dm inistrations concerned. Such m easurem ents m ay be particu larly  useful w hen a faulty 
condition  is suspected.

3) Administrations are invited to propose measuring frequencies for 5 kHz circuits, 7 kHz circuits, and 15 kHz circuits. ISO
standard N o. 266 [9] should be taken into account.

4) The European Broadcasting U nion has stated that many o f  its members have expressed the opinion that for a circuit
1500 km long, acceptable limits for nonlinearity distortion would be:

40 dB at fundamental frequencies above 100 Hz,
34 dB at fundamental frequencies o f  100 Hz and below.
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3.5.1 Interference caused by power supply sources

W hen a sinusoidal test signal is transm itted  over a sound-program m e circuit at a level o f 0 dB m O  the level 
o f the strongest unw anted  m odulation  com ponent should not exceed —45 dBmO.

3.5.2 Frequency error

The frequency erro r in troduced  by a sound program m e circuit m ust no t exceed the follow ing limits:

7 kH z, 115 kH z ±  1 Hz

5 kH z, 6.4 kH z, 10 kH z ±  2 Hz

3.6 Application o f  a sim ulated sound-program me test signal

C C IR  R ecom m endation 571 [12] specifies a sim ulated sound-program m e test equipm ent w hich can be used 
for m easuring interference in o ther channels.

3.7 Single tone-interference level

W here this param eter is concerned, the characteristic o f the w eighting filter according to C C IR  R ecom 
m endation  468 [11] has to be taken  in to  account by using the correction  fac to r \\i. The latter, w hich can be 
determ ined from  Figure 1/N .21 (identical with Figure lb  o f C C IR  R ecom m endation 468 [11] is to  be subtracted 
from  the num erical values o f the tables. To exclude the effect o f random  noise, selective m easurem ent is needed.

dB

FIGURE 1/N.21 

Correction factor \p, for single-tone interference level

3.8 M easurem ent o f  stereophonic pairs

The quality  criteria given refer to  those o f R ecom m endations 0 .3 2  [4] and  0 .33  [5]. The lim its can be easily 
m easured with the aid o f such equipm ents. I f  o ther m easuring m eans are used, a tten tion  is d raw n to  the fact th a t 
the frequencies o f 10, 11.92 and  14 kH z should be avoided because o f possible stop filters which m ay be inserted 
in the transm ission equipm ent concerned for reducing carrier leaks.

Fascicle IV.3 — Rec. N.21 31



3.9 Record o f  results

The final m easurem ents m ade under the above headings when the circuit has been lined up  are reference 
m easurem ents and should be carefully  recorded.

TABLE 1/N .21  

Limits for the lining-up of 15 kHz sound-programme circuits

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .4

Variation during 24 h dB ± 0 .4

2 G ain/frequency response 
referred to 0.8 or 1 kHz

0.04 to 0.125 kHz
dB +  0.4

dB - 1 .5

0.125 to 10 kHz dB ± 0 .4

10 to 14 kHz
dB +  0.4

dB - 1 .5

14 to 15 kHz
dB +  0.4

dB - 2 .3

3
Group delay/frequency  
response referred to 
minimum

0.04 kHz ms 37

0.075 kHz ms 16

14 kHz ms 5.4

15 kHz ms 8

4 Weighted noise
Idle channel dBqOps - 4 7

Programme-modulated dBqOps - 3 5

5 Single tone interference level +  vg dBmOs - 7 5

6 Disturbing m odulation by power supply dB - 4 7

7 Total harm onic distortion
0.04 to 0.125 kHz % 0.8

0.125 to 7.5 kHz % 0.4
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TABLE 1/N .21 (cont.)

- - Item Parameter Unit Limits

8 3rd order difference tone at 0.18 kHz % 0.4

9 Error in reconstituted frequency Hz ± 0.8

0.04 kHz dB 52

10 Intelligible crosstalk ratio 0.5 to 5 kHz dB 76

15 kHz dB 62

11 Error in am plitude/am plitude response dB ± 0 .4

0.04 to 0.125 kHz dB 1.1

12
Difference in gain between

0.125 to 10 kHz dB 0.6

A and B channels
10 to 14 kHz dB 1.1

w C
S .2 
I  .a

14 to 15 kHz dB 2.3

E cs) C u. w 
S3 Co, «

0.04 to 0.2 kHz degree 23

C °
o 22<u 13

Phase difference between
0.2 to 4 kHz degree 11

•5 «>
TJ <-< a

A and B channels
14 kHz degree 23

15 kHz degree 30

14 Intelligible crosstalk ratio A /B dB 52

15 Crosstalk ratio (interm odulation) A /B dB 62
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TABLE 2/N .21

Limits for the lining-up o f 10 kHz international sound-programme circuits

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .3

Variation with time dB ± 0 .3

0.05 to 0.1 kHz
dB ± 0.8

dB - 2.1

0.1 to 0.2 kHz
dB ± 0.8

■ - dB - 1.2

2
G ain/frequency response referred 
to 0.8 or 1 kHz

0.2 to 6 kHz dB ± 0.8

6 to 8.5 kHz
dB ± 0.8

dB - 1.2

8.5 to 10 kHz
dB ± 0.8

dB - 2.1

0.05 kHz ms 26

3
Group delay/frequency response 
referred to minimum

0.1 kHz ms 6.6

10 kHz ms 2.4

4 Weighted noise (Idle ch an n el)a) dBqOps - 4 4

5 Single tone interference level +  v|/b) dBmOs - 7 5

6 Disturbing m odulation by power supply dB - 5 1

7 Total harmonic distortion
0.05 to 0.1 kHz % 1.4

0.1 to 10 kHz % 1

8 3rd order difference tone at 0.18 kHz % 1

9 Error in reconstituted frequency Hz ± 0 .5

10 Intelligible crosstalk ratio c) dB 80

11 Error in am plitude/am plitude response dB ± 0.2

a) For circuits on carrier systems, it is not always possible, in absence o f  special precautions, to meet these limits (see Annex II 
to CCIR Recom m endation 504 [13]).

b) Or 20 dB below measured weighted noise level, whichever is higher.

c) It is in som e cases difficult or im possible to meet these limits (see § 3.8, N ote 2, in Annex I to CC IR  Recom m en
dation 504 [13]).
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TABLE 3/N .21

Limits for the lining-up of 7 kHz international sound-programme circuits

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .3

Variation during 24 h dB ± 0 .3

2
G ain/frequency response referred 
to 0.8 or 1 kHz

0.05 to 0.1 kHz
dB +  0.5

dB - 1 .4

0.1 to 6.4 kHz dB ± 0 .5

6.4 to 7 kHz
dB +  0.5

dB - 1 .4

3
Group delay/frequency response 
referred to minimum

0.05 kHz ms 26

0.1 kHz ms 6.6

6.4 kHz ms 1.7

7 kHz ms 3.3

4 Weighted noise
Idle channel dBqOps - 4 9

Programme-modulated dBqOps - 3 7

5 Single tone interference level -1- i|/ dBmOs - 7 9

6 Disturbing m odulation by power supply dB - 5 1

7 Total harmonic distortion
<0.1  kHz % 1

0.1 to 3.5 kHz % 0.7

8 3rd order difference tone at 0.18 kHz % 0.7

9 Error in reconstituted frequency Hz ± 0 .5

10 Intelligible crosstalk ratio

0.05 kHz dB 59

0.05 to 3.2 kHz dB 80

7 kHz dB 73

11 Error in am plitude/am plitude response dB ± 0.2
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TABLE 4/N .21

Limits for the lining-up of 6.4 kHz international sound-programme circuits

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .3

Variation during 24 h dB ± 0 .3

2
G ain/frequency response referred 
to 0.8 or 1 kHz

0.05 to 0.1 kHz
dB ± 0 .5

dB - 1 .4

0.1 to 5 kHz dB ± 0 .5

5 to 6.4 kHz
dB ± 0 .5

dB - 1 .4

3
Group delay/frequency response 
referred to minimum

0.05 kHz ms 26

0.1 kHz ms 6.6

5 kHz ms 1.7

6.4 kHz ms 3.3

4 M aximum weighted noise level dBqOps - 4 4

5 Single tone interference level ±  \j/ dBmOs - 7 9

6 Disturbing m odulation by power supply dB - 5 1

7 Total harmonic distortion
< 0 .1  kHz % 1

>0.1  kHz .% 0.7

8 3rd order difference tone at 0.18 kHz •% 0.7

9 Error in reconstituted frequency Hz ± 0 .5

10 Intelligible crosstalk ratio

0.05 kHz dB 59

0.5 to 3.2 kHz dB 80

6.4 kHz dB 74

11 Error in am plitude/am plitude response dB ± 0.2
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TABLE 5/N .21

Limits for the lining-up of 5 kHz international sound-programme circuits

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .3

Variation during 24 h dB ± 0 .3

2
G ain/frequency response referred 
to 0.8 or 1 kHz

0.07 to 0.2 kHz
dB +  0.5

dB - 1 .4

0.2 to 4 kHz dB ± 0 .5

4 to 5 kHz
dB +  0.5

dB - 1 .4

3
Group delay/frequency response 
referred to minimum

0.07 kHz ms 20

5 kHz ms 5

4 Maximum weighted noise level dBqOps - 3 7  •

5 Single tone interference level + dBmOs - 7 9

6 Disturbing m odulation by power supply dB - 5 1

7 Total harmonic distortion
< 0 .1  kHz % 1

> 0 .1  kHz % 0.7

8 3rd order difference tone at 0.18 kHz % 0.7

9 Error in reconstituted frequency Hz ± 0 .5

10 Intelligible crosstalk ratio

0.07 kHz dB 63

0.5 to 3.2 kHz dB 80

5 kHz dB 76

11 Error in am plitude/am plitude response dB ± 0.2
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Recommendation N.23

M AINTENANCE M EA SU R EM EN TS TO BE M ADE  

O N  INTERN ATION AL SO U N D -PR O G R A M M E CIRCUITS

1 General

In Tables 1 /N .23  to  5 /N .23  m ain tenance lim its fo r in ternational sound-program m e circuits are specified. 
I f  these limits are exceeded, the con tro l s ta tio n 1) for the circuit should decide the app rop ria te  action  to be taken  to 
bring the circuit back w ithin these limits.

2 Routine measurements

R outine m easurem ents should  be m ade every six m onths and the circuit realigned to  m eet the lim its given 
in R ecom m endation  N.21. The con tro l station should  agree w ith o ther stations, the date and  tim e o f routine 
m easurem ents and  the param eters to be included. It is recom m ended to  use an  autom atic  m easuring equipm ent 
(see R ecom m endations 0.31 [1], 0 .3 2  [2], 0 .33  [3]). The test procedures and  frequencies to be used are detailed in 
R ecom m endation N.21. I f  no au tom atic  m easuring equipm ent is available, m easurem ents shall norm ally  be 
restricted to  lo ss/frequency  d is to rtion  and  w eighted noise. F or the stereophonic pairs, the param eters Nos. 12, 13, 
14 and  15 o f Table 1 /N .23 shall also be m easured.

3 Release of circuit for routine measurements

Even if  there is a  general understand ing  w ith a renter o f a perm anently  leased circuit on  the tim e when 
rou tine tests are to be carried  out, the  ISPC  should alw ays confirm  w ith the ren ter tha t the circuit can  be released 
for these tests.

’) For the functions and responsibilities o f  the circuit control stations see Recom m endation N.5.
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TABLE 1/N .23

Limits for international 15 kHz sound-programme circuits
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TABLE 1 /N .23  (cont.)

Item Parameter Unit Limits

A
dd

it
io

na
l 

pa
ra

m
et

er
s 

fo
r 
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re

o 
tr

an
sm

is
si

on

12
Difference in gain between 
A and B channels

0.04 to 0.125 kHz dB 1.5

0.125 to 10 kHz dB 0.8

10 to 14 kHz dB 1.5

14 to 15 kHz dB 3

13
Phase difference between 
A and B channels

0.04 to 0.125 kHz degree 30

0.02 to 4 kHz degree 15

14 kHz degree 30

15 kHz degree 40

14 Intelligible crosstalk ratio A /B dB 50

15 Crosstalk ratio (interm odulation) A /B dB 60

N ote — The limits given in this table are applicable both for analogue and digital transmissions.
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TABLE 2 / N.23

Limits for international 10 kHz sound-programme circuits

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .4

Variation with time dB ± 0 .4

0.05 to 0.1 kHz
dB +  1.3

dB - 3 .3

0.1 to 0.2 kHz
dB +  1.3

dB - 2

2
Loss/frequency distortion  
referred to 0.8 or 1 kHz 0.2 to 6 kHz dB ± 1 .3

6 to 8.5 kHz
dB +  1.3

dB - 2

8.5 to 10 kHz
dB +  1.3

dB - 3 .3

0.05 kHz ms 54

3
Group delay/frequency response 
referred to minimum 0.1 kHz ms 13

10 kHz ms 5.4

4 W eighted noise (Idle ch an n el)a) dBqOps - 4 1

5 Single tone interference level -+- b) dBmOs - 7 3

6 Disturbing m odulation by power supply dB - 4 7

7 Total harmonic distortion
0.05 to 0.1 kHz : % 2.3

0.1 to 10 kHz % 1.5

8 3rd order difference tone at 0.18 kHz % 1.5

9 Error in reconstituted frequency Hz ± 0.8

10 Intelligible crosstalk ratio dB 76

11 Error in am plitude/am plitude response dB ± 0 .4

a) For circuits on carrier systems, it is not always possible in absence o f  special precautions, to meet these limits (see Annex II to 
C C IR  Recom m endation 504 [4]).

b) Or 20 dB below measured weighted noise level, whichever is higher.

c) It is in some cases difficult or im possible to meet these limits (see § 3.8, N ote 2, in the Annex I to CCIR Recom m enda
tion 504 [4]).
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TABLE 3 /N .2 3

Limits for international 7 kHz sound-programme circuits

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .4

Variation during 24 h dB ± 0 .4

2
Loss/frequency distortion  
referred to 0.8 or 1 kHz

0.05 to 0.1 kHz
dB +  0.8

dB - 2 .3

0.1 to 6.4 kHz dB ± 0.8

6.4 to 7 kHz
dB +  0.8

dB - 2 .3

3
Group delay/frequency response 
referred to minimum

0.05 kHz ms 54

0.1 kHz ms 13

6.4 kHz ms 3.4

7 kHz ms 6.7

4 Weighted noise
Idle channel dBqOps - 4 6

Programme-modulated dBqOps - 3 4

5 Single tone interference level +  v|/ dBmOs - 7 5

6 Disturbing m odulation by power supply dB - 4 7

7 Total harmonic distortion
<0.1  kHz % 1.5

0.1 to 3.5 kHz % 1.1

8 3rd order difference tone at 0.18 kHz % 1.1

‘ 9 Error in reconstituted frequency Hz ± 0.8

10 Intelligible crosstalk ratio

0.05 kHz dB 55

0.05 to 3.2 kHz dB 76

7 kHz dB 69

11 Error in am plitude/am plitude response dB ± 0 .4

N ote  — The limits given in this table are applicable both for analogue and digital transmissions.
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TABLE 4 /N .2 3

Limits for international 6.4  kHz sound-programme circuits

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .4

Variation during 24 h dB ± 0 .4

2
Loss/frequency distortion 
referred to 0.8 or 1 kHz

0.05 to 0.1 kHz
dB +  0.8

dB - 2 .3

0.1 to 5 kHz dB ± 0.8

5 to 6.4 kHz
dB +  0.8

dB - 2 .3

3
Group delay/frequency response 
referred to minimum

0.05 kHz ms 54

0.1 kHz ms 13

5 kHz ms 3.4

6.4 kHz ms 6.7

4 Maximum weighted noise level dBqOps - 4 1

5 Single tone interference level -1- vg dBmOs - 7 5

6 Disturbing m odulation by power supply dB - 4 7

7 Total harmonic distortion
< 0.1  kHz % 1.5

>0.1  kHz % 1.1

8 3rd order difference tone at 0.18 kHz % 1.1

9 Error in reconstituted frequency Hz ± 0.8

10 Intelligible crosstalk ratio

0.05 kHz dB 55

0.05 to 3.2 kHz dB 76

6.4 kHz dB 70

11 Error in am plitude/am plitude response dB ± 0 .4
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TABLE 5 /N .2 3

Limits for international 5 kHz sound-programme circuits

Item Parameter Unit Limits

1 Insertion gain
Adjustment error dB ± 0 .4

Variation during 24 h dB ± 0 .4

2
Loss/frequency distortion  
referred to 0.8 or 1 kHz

0.07 to 0.2 kHz
dB +  0.8

dB - 2 .3

0.2 to 4 kHz dB ± 0.8

4 to 5 kHz
dB +  0.8

dB - 2 .3

3
Group delay/frequency response 
referred to minimum

0.07 kHz ms 40

5 kHz ms 10

4 M aximum weighted noise level dBqOps - 3 4

5 Single tone interference level -1- \|/ dBmOs - 7 5

6 Disturbing m odulation by power supply dB - 4 7

7 Total harmonic distortion
<0.1  kHz % 1.5

> 0.1  kHz % 1.1

8 3rd order difference tone at 0.18 kHz % 1.1

9 Error in reconstituted frequency Hz ± 0.8

. io Intelligible crosstalk ratio

0.07 kHz dB 59

0.05 to 3.2 kHz dB 76

5 kHz dB 72

11 Error in am plitude/am plitude response dB ± 0 .4
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SE C T IO N  2D

INTERNATIONAL TELEVISION TRA NSM ISSIO N S

2.1 International television transmissions — Definitions and responsibilities

Recommendation N.51

DEFINITIONS FOR APPLICATION TO 
INTERNATIONAL TELEVISION TRANSMISSIONS

The follow ing defin itions apply  to the m ain tenance o f in ternational television transm issions. O ther 
defin itions are used fo r o ther purposes, e.g. an in ternational television link  and  in ternational m ultip le destination  
television link as defined in §§11 and  12 respectively below , are w ithin the defin ition  o f  an in ternational 
television circuit as defined by the CM TT.

N ote 1 — It is in tended  th a t the defin itions given in R ecom m endations N .l and  N.51 should rem ain 
identical, so far as is practical, by use o f only sim ultaneous am endm ents.

N ote 2 — A  television circuit section, circuit, link  or connection  is considered to be perm anen t for 
m ain tenance purposes if  it is alw ays available fo r use when required, w hether o r no t it is continuously  in use. 
Such a circuit m ay be used fo r the purposes o f occasional transm ission, i.e. transm issions o f  short du ra tion  
(e.g. less than  24 hours) o r it m ay be used for a long dura tion , i.e. one day o r m ore. A perm anen t television 
connection  betw een broadcasting  o rgan izations’ prem ises m ay be used at any tim e, except only fo r periods o f 
m aintenance as agreed between the A dm inistrations and  b roadcasting  organizations concerned.

A television circuit section, circuit, link o r connection  is considered to be tem porary  fo r m ain tenance purposes 
when it has no  existence outside the period  o f  transm ission  (including line-up and  testing tim e) fo r which it is 
required.

1 international television transmission

The transm ission o f video signals over the in ternational telecom m unication  netw ork fo r the purpose o f 
interchanging television m aterial betw een broadcasting  organizations in d ifferent countries.

2 broadcasting organization

A broadcasting  organ ization  is an organ ization  which is concerned w ith either o r both  sound and 
television broadcasting . M ost o f the custom ers ordering  facilities fo r sound-program m e and  television transm ission 
are broadcasting  organizations; fo r convenience, the term  broadcasting  organization  is used to  denote the activity 
o f any user or custom er and , where so used, it is equally applicable to  any other custom er requiring  
sound-program m e o r television transm issions.

D In general, for CCIR Recom m endations concerning television, see CCIR Vol. XII, ITU, Geneva, 1986.
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3 broadcasting organization (send)

The broadcasting  organization  at the sending end  o f an  in ternational television transm ission.

4 broadcasting organization (receive)

The b roadcasting  organization  at the receiving end  o f  an in ternational television transm ission.

5 international television centre (ITC)

A centre a t which at least one in ternational television circuit (see § 9) term inates and in which 
in ternational television connections (see § 13) can be m ade up by the in terconnection  o f  in ternational and  national 
television circuits.

6 national television centre (NTC)

A centre at which two o r m ore national television circuits te rm inate  an d  at which national television 
circuits m ay be interconnected.

7 television circuit section

The unidirectional na tional o r in ternational television transm ission p a th  betw een tw o sta tions at which the 
program m e is accessible at video frequencies. The transm ission path  m ay be established via terrestrial or single 
destination  satellite routing. (See N ote 2 above and  Figures 1/N .51 and  3/N .51 .)

8 international multiple destination television circuit section

The unidirectional television transm ission p a th  from  one fron tier sta tion  to tw o o r m ore o f the fron tier 
stations at which in terconnection  is m ade at video frequencies. (See N ote 2 above and  F igure 4 /N .51 .)

9 international television circuit

The transm ission path  betw een tw o ITCs w hich com prises one
or in ternational) together w ith any necessary video equipm ent. The 
terrestrial o r single destination  satellite routing. (See N ote 2 above and

10 international multiple destination television circuit

The unidirectional transm ission path  from  one ITC to  tw o or m ore o ther ITCs com prising television 
circuit sections (national or in ternational) one o f w hich is an  in ternational m ultip le destination  circuit section, 
together w ith any necessary video equipm ent. (See N ote 2 above and  Figure 4 /N .51 .)

11 international television link

The unidirectional transm ission  path  betw een the ITCs o f  the tw o term inal countries involved in an 
in ternational television transm ission. The in ternational television link com prises one o r m ore in ternational 
television circuits (see Figures 1/N .51 and  3 /N .51 ) in terconnected  at in term ediate  ITCs. It can  also include 
national television circuits in tran sit countries. (See N ote 2 above and  F igure 2 /N .51 .)

12 international multiple destination television link

The unidirectional transm ission  path  betw een the ITCs o f  the term inal countries involved in an in te rn a 
tional m ultiple destination  television transm ission. The in ternational m ultip le destination  television link com prises 
in ternational television circuits, one o f  which is an  in ternational m ultiple destination  television circuit. (See N ote 2 
above and  Figure 5 /N .51.)

13 international television connection

The unidirectional transm ission path  betw een the broadcasting  organ ization  
organization  (receive) com prising the in ternational television link  extended at its two 
circuits to the broadcasting  organization . (See N ote 2 above and  Figure 2 /N .51 .)

(send) and  the broadcasting  
ends over na tional television

or m ore television circuit sections (national 
transm ission  path  m ay be established via 
Figures 1/N .51 and 3 /N .51 .)
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14 international multiple destination television connection

The unidirectional transm ission path  betw een the broadcasting  organization  (send) and  tw o or m ore 
b roadcasting  organizations (receive) com prising the in ternational m ultiple destination  television link  extended at 
its end over national television circuits to the b roadcasting  organizations. (See N ote 2 above and  Figure 5 /N .51 .)

15 send reference station

The transm it sub-control station  o f an in ternational m ultiple destination  television circuit section (see § 8), 
circuit (see § 10) or link (see § 12). (See Figures 4 /N .51  and  5 /N .51.)

16 programme originator

A custom er at a transm itting  country  needing up-linking o f a transm ission  to television receive-only 
stations (TVROs) n o t related to an  ITC  (see Figure 6 /N .51).

17 international satellite transmission centre (ISTC)

A centre at a transm itting  country  responsible for the national extension and  up-link  to  satellite. This term  
is app licab le  only for transm ission to  TVRO s n o t re la ted  to  an  ITC  (see Figure 6 /N .51).

18 television receive-only station (TVRO)

A n earth  station  which is used only for recep tion  (see Figure 6 /N .51). In  this respect the term  is used to 
denote any TVRO whose ow ner is authorized  to receive the program m e m aterial.

19 fault reporting centre (FRC)

A centre at a receiving country  dealing with enquiries and  fault reports concerning transm ission  to TVROs 
not related  to an ITC. (See Figure 6 /N .51 .)

Country A Country B

International 
television 

centre (ITC)
)H>

National television 
circuit section

International television 
circuit section

National television 
circuit section

e - -B 4 -& ■ 0-H 3-

International television circuit

C C I T T - 37092

-f~ l Video equipment proper to a circuit-section

X Video equipment associated with switching apparatus |

FIGURE 1/N.51

An international television circuit composed of two national and one international television circuit sections
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Country A Country B
Broadcasting
organization

(send)

National
television

circuit

ITC ITC

<¥p -

International
television

circuit

-9 X9 -

Country C
Broadcasting 
organization 

NTC (receive)

National
television

circuit

International television link

International television connection

X Video equipment associated with switching apparatus
C C I T T - 37102

FIGURE 2/N.51

An international television link composed of international and national television circuits and extended 
on national television circuits at each end to form an international television connection

Satellite

e Video equipment proper to a circuit section

X Video equipment associated with switching apparatus 

ITC International television centre

FIGURE 3/N.51

Single destination international television circuit 
routed via a communications satellite
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Country D

e Video equipment proper to a circuit section

X Video equipment associated with switching apparatus

ITC International television centre

R Send reference station for international multiple destination circuit section

R' Send reference station for international multiple destination circuit

FIGURE 4/N.51

International multiple destination television circuit comprising an international 
multiple destination satellite circuit section and national terrestrial circuit sections
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FIGURE 5/N.51

An international multiple destination television link composed of an international multiple 
destination television circuit and national and international television circuits extended on national circuits 

at each end to form an international multiple destination television connection
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Country C

FRC

PO Programme originator
ISTC International Satellite Transmission Centre
TES Transmitting earth station
TVRO Television receive only station
BO Broadcasting organization
FRC Fault Reporting Centre
X Video equipm ent associated with switching apparatus

FIGURE 6/N .51

An international multiple destination television connection 
for TVROs not related to an ITC

Recommendation N.52

M ULTIPLE D ESTIN A TIO N  TELEVISION T R A N SM ISSIO N S AND C O O R D IN A TIO N  CENTRES

A m ultiple destination  television transm ission  occurs w hen the sam e signals are transm itted  to  m ore than  
one broadcasting  organization.

If  the b ranching  po in t o f the signals is a t the origin o f the program m e or in the national co -ord ination  
centre or in the IT C  o f the o rig inating  country, each undirec tional path  to a receiving broadcasting  o rganization  is 
considered to be an individual television connection.

Otherw ise, the term  derived television transmission is used. Such transm issions are characterized by the use 
o f  b ranch ing  points in the national coord ination  centres a n d /o r  the ITCs o f countries o ther than  the originating 
country. The branch ing  points will be sub-contro l stations. The telecom m unications A dm inistrations concerned 
should agree on the choice o f a contro l station. R ecom m endation N.55 details the duties o f  the contro l and 
sub-contro l stations.
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F or such television transm issions, the b roadcasting  organizations will norm ally  designate an in ternational 
coord ination  centre, fo r  each region concerned, to perform  the follow ing functions in its region:

— coord inate  the requests m ade by the b roadcasting  organizations w ishing to partic ipate  in the 
transm ission  concerned;

— m ake all necessary enquiries as to  the availability  o f  television circuits for use by broadcasting  
organizations;

— draw  up  the p lan  o f  the netw ork o f  television- and  sound-program m e circuits required  for the 
transm ission  in question;

— ensure th a t the television transm ission proceeds norm ally  over the in ternational television connections;
— locate, by m eans o f  enquiries to the national coord ination  centres (or ano ther in ternational co o rd ina

tion  centre), the faulty  connection(s) in the event o f b reakdow n o r com plaints concerning the 
transm ission ;

— arrange via th e  national coord ination  centres (o r ano ther in te rna tiona l coord ination  centre) fo r any 
fault to  be reported  to  the receiving ITC  and , where possible, the replacem ent o f any faulty  circuit by 
the ITC s concerned.

Recommendation N.54

DEFINITION AND DURATION OF THE LINE-UP PERIOD 
AND THE PREPARATORY PERIOD

1 Definition

F or each in ternational television transm ission a d istinction  is m ade betw een:
— line-up period

The period  during w hich the telecom m unication  A dm inistra tions line up  the in te rna tiona l television 
link before handing  it over to  the broadcasting  organ izations; and

— preparatory period
The period  during w hich the broadcasting  organizations carry ou t the ir own adjustm ents, tests, etc., 
before the television transm ission  itself com m ences.
The exact tim e at w hich the p repara to ry  period  begins (po in t H  on  Figure 1 /N .54) is determ ined by 
the broadcasting  organizations.

2 Line-up period

It is provisionally  recom m ended tha t, in p rincip le, the du ra tion  o f  the line-up period should  nom inally  be 
30 m inutes, subdivided in to  tw o periods, fo r the operations described below  (see Figure 1/N .54).

The connection is 
handed over to  the 

broadcasting organizations

Start of the 
television 

transmission

(pre-transmission testing) Preparatory period

H -3 0
I

H -15  
I

H + x

Check of circuit 
sections

Check of circuit 
and link

Electronic tes t patterns 
and live pictures

15 m inutes 15 m inutes x m inutes
CCITT -  371S2

The duration  of the  preparatory period is 
determ ined by the  broadcasting 

organizations.
A typical duration  is 15 minutes

FIGURE 1/N.54

Time allocation in the lftie-up period and the preparatory period in the case of television transmissions
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H  — 30 to H  —15: C oncurren t lin ing-up o f the national and in ternational circuit sections th a t will be used 
to  constitu te the in ternational television circuit. The in ternational circuit sections m ay o r m ay no t include a 
com m unications satellite. The tests to  be m ade are those given in R ecom m endation N.62. Tests betw een the earth  
stations o f a com m unications satellite circuit section are not the responsibility  o f  the C C IT T  b u t these tests also 
should be com pleted by tim e H  —15.

H  —15 to H : In terconnection  o f the circuit sections to  be used, confirm ation  th a t the in ternational 
television circuit is continuous betw een the term inal ITC s and  overall tests betw een the con tro l IT C  and  the 
sub-contro l ITC. The tests to be m ade are those given in R ecom m endation  N .6 2 1).

The above periods H  —30 to H  —15 and  H  —15 to H  are indicated  fo r guidance only. T heir du ra tion  is 
based on an estim ate o f the tim e necessary to perform  the tests in R ecom m endation  N.62 w ith a reasonable 
allow ance for adjustm ents. N o allow ance is included for the rem oval o f  fault conditions on the circuit sections or 
on the com plete circuit link.

These periods also assum e a configuration  o f  the in ternational television c ircu it2) consisting o f one 
in ternational circuit section extended at each end by one national circuit section. In  the case o f television 
transm issions involving m ore than  two countries, either or bo th  o f  the nom inal periods H  —30 to H  —15 and  
H  —15 to H  may have to be increased. O n the o ther hand , in particu lar cases, either or bo th  o f  these nom inal 
periods m ay be reduced, by agreem ent betw een the A dm inistrations concerned, prov ided  the line-up is properly  
carried  out. This m ay be possible, fo r exam ple, w hen there are tw o successive in ternational television tran s
m issions on the sam e route, and  the second involves extending the in ternational television circuit o r link already 
lined-up for the first.

D uring  the last few m inutes o f  the nom inal period  H  —15 to H, w hen the above tests have been 
com pleted, the contro l and  sub-contro l IT C s3) should  p u t the link  th rough  to  the b roadcasting  organization  at 
each end and  should confirm  th a t the com plete connection  is continuous. It should  be verified th a t the lin k 2) 
satisfactory for transm itting  the program m e, and  th a t the quality  and level are acceptable.

By agreem ent betw een the telecom m unication  A dm inistra tion  and the sending b roadcasting  o rgan ization , it 
m ight be desirable, during  these last few m inutes before the end o f  the line-up period, to transm it live pictures. 
This w ould be o f p articu lar use w hen adjusting  standards converters. The transm ission o f live p ictures during  the 
line-up period  does not, how ever, a lter the te lecom m unication  A dm in istra tions’ responsibility  w ith regard to  the 
quality  o f  transm ission required. This responsibility  begins only at tim e H, w hen the line-up period  ends and  the 
p repara to ry  (service) period  begins, and  w hen the link  is handed  over to  the b roadcasting  organizations.

3 P reparatory  period

N o definite du ra tion  is recom m ended by the C C IT T  for the p repara to ry  period. This du ra tion  is 
determ ined by the broadcasting  organizations, bu t a typical du ra tion  is 15 m inutes. D uring  this period , the tests to  
be m ade are also left to the d iscretion  o f the b roadcasting  organizations, bu t they m ust no t be such as to  depart 
from  C C IT T  recom m endations in respect o f signal level (see R ecom m endations N .60 and N.63). The broadcasting  
organizations m ay, on occasion, om it the p repara to ry  period  and begin the actual transm ission at tim e H.

f) See the comment in Recom m endation N .62 concerning the difficulties involved in m aking overall tests on circuits that 
include a standards converter.

2) According to the definitions given in Recom m endation N.51 in this particular case, the international television circuit is also  
an international television link.

3) See Recom m endation N.55 for definition o f  control and sub-control ITCs.
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Recommendation N.55

ORGANIZATION, RESPONSIBILITIES AND FUNCTIONS OF CONTROL 
AND SUB-CONTROL ITCs AND CONTROL AND SUB-CONTROL STATIONS 

FOR INTERNATIONAL TELEVISION CONNECTIONS, LINKS, CIRCUITS 
AND CIRCUIT SECTIONS

1 Organization

1.1 T he in ternational television link  is in all cases the sole responsibility  o f  the telecom m unication  A dm inistra
tions involved.

1.2 The national television circuits a t the ends o f  the link m ay be the responsibility  o f  either the telecom m uni
cation  A dm inistra tion  or the b roadcasting  organization  o r the tw o together, depending  on local arrangem ents in 
each particu lar country.

1.3 The ITC  at the receiving end (country  C in Figure 2 /N .51 ) is norm ally  the contro l sta tion  fo r bo th  the
in ternational television link and  the in ternational television connection  and  is referred to as the con tro l ITC. The 
choice o f the station  which is to  have this function  is left to  the discretion o f the A dm inistra tion  concerned.

1.4 T he in term ediate ITCs, w here the in ternational circuit appears a t video frequencies, are sub-control 
stations fo r the in ternational television link  and  are referred  to  as in term ediate sub-control ITCs.

1.5 C ircuit sections, including satellite sections, also have con tro l and  sub-contro l stations. From  the 
standpo in t o f overall contro l arrangem ents for an  in ternational television link, a station contro lling  a circuit 
section is referred to herein as an  in term ediate sub-contro l station.

1.6 The ITC at the sending end (country  A in F igure 2 /N .51) is norm ally  the sub-contro l sta tion  fo r bo th  the
in ternational television link and  the in ternational television connection . It is also referred to  as the term inal 
sub-contro l ITC. H ow ever, the choice o f the station  w hich is to  have, this function  is left to the d iscretion o f the 
A dm inistration  concerned.

2 Responsibilities

2.1 The contro l ITC  is responsible to the b roadcasting  organization  (receive) for the satisfactory perform ance 
o f the overall in ternational television connection. W hen an  in ternational television connection  does n o t include a 
satellite section, the contro l ITC  should  exert con tro l th rough  in term ediate sub-contro l ITCs, and  stations, on tha t 
po rtion  o f  the in ternational television connection  extending from  the term inal sub-contro l ITC  to  the broadcasting  
organization  (receive). W hen an in ternational television connection  does include a  satellite section, the contro l ITC  
should exert con tro l through  in term ediate  sub-contro l ITC s, and  stations, on  th a t po rtion  o f the in ternational 
television connection  extending from  the transm itting  earth  station  to  the b roadcasting  organization  (receive).

2.2 W hen an  in ternational television connection  does no t include a satellite section, con tro l o f  th a t po rtion  o f 
the in ternational television connection  extending from  the b roadcasting  organization  (send) to the term inal 
sub-contro l ITC  should be exerted th rough  the term inal sub-contro l ITC . W hen an  in ternational television 
connection  does include a satellite section, contro l o f  th a t po rtion  o f  the in ternational television connection  
extending from  the broadcasting  organization  (send) to  the transm itting  earth  station  should be exerted through  
the term inal sub-contro l ITC. In  each case, the term inal sub-contro l IT C  is, in tu rn , responsible fo r the 
satisfactory perform ance o f th a t p o rtion  o f the connection  over w hich the term inal sub-control IT C  has contro l 
responsibility ; the term inal sub-contro l ITC  should coord inate  the activities o f  any in term ediate sub-contro l ITCs, 
and  stations, bo th  p rio r to and  during  the transm ission , thus assisting the con tro l ITC and  keeping tha t office 
inform ed o f developm ents.

2.3 The receive earth  station  is the con tro l sta tion  for the satellite circuit section. Reference to  the contro l 
station  fo r the satellite circuit section is in tended  to apply  to the sta tion , or p o rtion  o f  the station , m anned  by 
personnel o f  the satellite operator.

2.4 A ny in term ediate sub-contro l ITCs, and  o ther in term ediate sub-contro l stations, are responsible for the 
satisfactory perform ance o f their respective circuits and  circuit sections. In  the operation  o f an  in ternational 
television connection , any sub-contro l ITC s and  stations which are in term ediate  are responsible to  either the 
term inal sub-contro l IT C  o r the con tro l ITC , depending  up o n  their location  in the overall connection .
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3 Functions

stations which are designated as contro l and  sub-control stations on an  in ternational television 
should perform  the follow ing functions:

ensure th a t sections under each respective contro l are conditioned  fo r service and  connected  in to  the 
in ternational television connection  at the ap p rop ria te  tim e;

tim e the start and  conclusion o f  the transm ission in accordance w ith § 5 below ;

keep com plete and accurate records o f  all station activities perta in ing  to the in te rna tiona l television 
transm ission. This should  include tim ing and  recording service im pairm ent observed o r reported , and  
taking corrective action  under the d irection  o f  the contro l or term inal sub-contro l IT C ;

prepare and  forw ard prescribed reports.

3.2 C on tro l and  term inal sub-contro l ITCs on an in ternational television connection  should perform  the 
follow ing add itional functions:

— verify the scheduling o f  the television transm ission and  the availability  o f in fo rm ation  necessary to 
furnish  it;

— perform  and  coord inate , as required, prescribed pre-transm ission line-up tests;

— check the satisfactory receipt, by the b roadcasting  organ ization  (receive), o f  the test p rogram m e 
orig inated  by the b roadcasting  organization  (send);

— ensure tha t the in ternational television connection  is handed  over to  the broadcasting  organizations at 
the scheduled time.

3.3 In o rder to  perform  the above functions satisfactorily  it is essential tha t adequate and  direct com m unica
tions be available betw een term inal ITC s during  the line-up and  service periods. It is preferab le  th a t such 
com m unications be provided by direct service circuits (as those specified in R ecom m endation M.100 [1]), the 
requirem ent fo r television being analogous to the requirem ents for the service circuits o f the telephone and  telex 
netw orks. In  those instances w here perm anen t direct service circuits are n o t p rov ided  and  the television service is 
o f  an infrequent nature , it will be the responsibility  o f  the contro l IT C  to in itiate action  for the provision o f  an 
adequate  m eans o f  com m unications. Use o f  the public  telephone netw ork o r telex netw ork should  be encouraged 
in such instances.

4 Pre-transmission procedures

4.1 A t som e tim e p rio r to the scheduled start o f  television transm ission, p referably  the day before bu t no t less
than  two hours p rio r to the start o f  service, the con tro l ITC should con tac t the term inal sub-contro l IT C  and  the 
ap p rop ria te  in term ediate sub-contro l ITC s o r stations, over which it exercises contro l and  confirm  th a t they have 
the transm ission schedule and  sufficient in fo rm ation  to furnish the service. S im ilarly, the term inal sub-contro l ITC 
should  contac t the in term ediate sub-contro l ITCs or stations over which it exercises contro l to  verify their 
readiness.

4.2 The contro l and  sub-contro l ITCs should in itiate circuit section line-up tests for which they are directly
responsible. The tests should be com pleted far enough in advance o f the scheduled tim e at which the connection  is 
to be handed  over to  the b roadcasting  organization  (po in t H  in Figure 1 /N .54) to assure com pletion  by th a t tim e 
o f the operations given in § 4.3. D uring  this sam e period  the contro l station  for any satellite circuit section should 
perform  line-up tests as p rescribed by the responsible authority . The tests recom m ended fo r terrestrial circuit 
sections and IT C -to-IT C  links are those detailed in R ecom m endation  N.62.

4.3 Im m ediately upon  conclusion o f  the circuit section tests, the contro l IT C , with the cooperation  o f  the 
term inal sub-control ITC , should verify tha t the in ternational television link  is continuous betw een these term inal 
ITCs and  should then proceed to perform  overall line-up tests as detailed in R ecom m endation  N.62.

4.4 U pon com pletion  o f  the overall tests, and  if  possible 2 or 3 m inutes p rio r to the scheduled start o f  the
transm ission from  the broadcasting  organ ization  (send), the contro l and  sub-contro l ITCs should  establish the 
connection  to the broadcasting  organizations and check the test p rogram m e betw een them . C hecking the test 
p rogram m e consists o f  verifying the satisfactory receipt, from  the standpo in ts o f quality  and  level, by the 
broadcasting  organization  (receive) o f  test m aterial o rig inated  by the b roadcasting  organ ization  (send). The 
sub-contro l ITC should request this transm ission o f  test m aterial from  the b roadcasting  organization  (send), as 
necessary, and  should verify tha t the m aterial is o f  suitable quality  and  level at its location. The control IT C  
should  also check for suitable quality  and  level at its location. A fter it is determ ined tha t the test program m e 
check is satisfactory, the connection  should be handed  over to the broadcasting  organizations.

3.1 All 
connection
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5 Timing the international television transmission

5.1 The contro l ITC  and  term inal sub-contro l ITC  o f  the in ternational television connection should record the
times o f  start and conclusion o f  the transm ission, in C oord inated  U niversal Tim e (UTC).

5.2 The starting  tim e-of-day o f  the service m ay be the scheduled tim e show n on the service order, or the tim e
at w hich the broadcasting  organizations com m ence to use the service, w hichever is earlier. I f  the connection  is no t 
ready fo r use on schedule, and is handed  over to the b roadcasting  organizations after the scheduled tim e o f  start 
show n on the service order, then  the start o f service is the tim e-of-day at w hich the connection is handed  over to 
the broadcasting  organizations.

5.3 The concluding tim e o f the service is the tim e at which the connection  is released by the broadcasting
organization  (receive) (end o f chargeable du ra tion  — som etim es called the Good-night time).

The conditions fo r the p rovision and  lease o f  circuits for television transm issions are given in R ecom m en
dation  D.180 [2].

6 Monitoring

6.1 The contro l ITC  should m onito r in connection  w ith the pre-transm ission  check o f  test television
program m es and continuously  thereafter until the conclusion o f  the transm ission. C ontinuous m onitoring  at o ther 
stations is no t required , except as d irected by their respective A dm inistrations, and  as required to  discharge their 
responsibilities w ith regard to fau lt location.

7 Fault location and handling

7.1 The contro l and  sub-contro l ITCs and  stations are responsible fo r recording tim es-of-day and  details o f 
service im pairm ents observed a n d /o r  reported  to them  and  for in itia ting  corrective actions. H ow ever, except when 
the im pairm ent has rendered the p rogram m e unusable, no  action  which w ould in terrup t the transm ission path  
should be taken except a t the d irection  o f the contro l ITC.

7.2 A lthough com posed o f a variety  o f na tional a n d /o r  in ternational circuits and circuit sections, an overall
in ternational television connection  w ithout a satellite section m ay be divided in to  tw o segm ents:

a) the terrestrial facilities betw een the b roadcasting  organization  (send) an d  the term inal sub-contro l IT C ;

b) the terrestrial facilities betw een the term inal sub-contro l IT C  and  the broadcasting  organization
(receive).

W hen an overall in ternational television connection  includes a satellite section the connection  m ay be 
divided in to  three m ajo r segm ents:

i) the terrestrial facilities betw een the broadcasting  organ ization  (send) and  the transm itting  earth  
sta tion ;

ii) the satellite circuit section betw een earth  stations;
iii) the terrestrial facilities betw een the receiving earth  station  and  the broadcasting  organ ization  (receive).

7.3 Faults encountered  during  service will be observed by the b roadcasting  organ ization  (receive) and  reported
to the contro l IT C  o r observed by the contro l IT C , o r both.

7.4 N orm al fault sectionalization  for an overall connection  w ithout a satellite section, should be as follows:

— The contro l ITC shall im m ediately check the television signal a t its location  to determ ine if  the fault
lies betw een the b roadcasting  organ ization  (receive) and  the contro l ITC. I f  the signal is satisfactory at
the con tro l ITC , fu rther sectionalization  is carried  ou t by the contro l ITC , directly o r via sub-contro l

: stations should they exist, betw een the con tro l ITC  and  the b roadcasting  organization  (receive).

— If  the signal is unsatisfactory  as it appears incom ing to  the contro l ITC , the con tro l ITC  shall 
determ ine from  the term inal sub-contro l IT C  w hether the signal is satisfactory as it arrives at the 
term inal sub-control ITC. I f  the signal incom ing to  the term inal sub-contro l ITC  is unsatisfactory , the 
term inal sub-control IT C  shall fu rther sectionalize the fau lt betw een the b roadcasting  organization  
(send) and  the term inal sub-control ITC . Such sectionalization  shall begin by checking the television 
signal at its source.

— I f  the signal incom ing to  the term inal sub-contro l ITC  is satisfactory, the contro l IT C  should fu rther 
sectionalize the fault via the app rop ria te  in term ediate sub-contro l IT C s, or stations, and  take  w hatever 
corrective action is indicated.
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7.5 N orm al fault sectionalization for an overall in ternational connection  con tain ing  a satellite section, should 
be as follow s:

— The contro l ITC  shall im m ediately check the television signal at its location  to  determ ine if  the fault 
lies betw een the b roadcasting  organ ization  (receive) and  the contro l ITC. I f  the signal is satisfactory at 
the contro l ITC , fu rther sectionalization  is carried  out by the contro l ITC , directly o r via sub-contro l 
stations should they exist, betw een the contro l ITC  and  the broadcasting  organ ization  (receive).

— If  the signal is unsatisfactory  as it appears incom ing to  the contro l ITC , the con tro l ITC  shall 
determ ine from  the term inal sub-contro l ITC  w hether the signal is satisfactory as it arrives at the 
term inal sub-control ITC . If  the signal incom ing to the term inal sub-contro l ITC  is unsatisfactory , the 
term inal sub-contro l IT C  shall fu rther sectionalize the fault betw een the b roadcasting  organization  
(send) and the term inal sub-control ITC. Such sectionalization  shall begin by checking the television 
signal a t its source.

— If the signal incom ing to the term inal sub-contro l IT C  is satisfactory, the term inal sub-contro l ITC  
should contac t the transm itting  earth  station  to  determ ine if  the signal is unsatisfactory  incom ing to 
th a t sta tion ; sim ultaneously, the contro l IT C  should con tac t the receiving earth  sta tion  to  determ ine if 
the signal is satisfactory incom ing to the receiving earth  station.

— If  the fault is located betw een the term inal sub-contro l IT C  and  the transm itting  earth  sta tion , the 
term inal sub-control IT C  shall contact the app rop ria te  in term ediate sub-contro l ITC s or stations, to 
fu rther sectionalize the fault and  take w hatever corrective action is indicated.

— If  the fault is located in the satellite circuit section, the contro l IT C  should  request the receiving earth  
station  (satellite section contro l) to  take corrective action.

— I f  the fault is located betw een the receiving earth  station  and  the contro l ITC , the con tro l ITC  should 
contac t the app rop ria te  in term ediate sub-contro l ITCs or stations, to  fu rther sectionalize the fault and  
take w hatever corrective action  is indicated.

7.6 In term ediate sub-control ITC s and  stations should keep the ITC s, to w hich they are subord inate  in the 
p rovision o f  the television service, inform ed o f  the status o f  the fault investigation. Sim ilarly, the contro l IT C  
should keep the broadcasting  organ iza tion  (receive) inform ed. In  so doing these stations and  ITCs should 
exchange tim es-of-day at which faults are encountered , an d  should  a ttem pt to reconcile any differences.

8 Record keeping and monitoring for charging purposes

8.1 The several te lecom m unication  A dm inistra tions will prescribe the reports required  from  their respective 
stations and  the d istribu tion  to be m ade o f  these reports. To a considerable extent, how ever, the subject con ten t o f  
these reports will be essentially the same. The follow ing paragraphs will suggest the records o f television 
transm issions to be kept by the stations, and  to som e extent the in fo rm ation  from  which the prescribed reports 
can be prepared.

8.2 The reports p repared  by the contro l ITC  norm ally  will p rovide the in form ation  from  which bills rendered
to the b roadcasting  organizations will be prepared , including any credit allow ances fo r any transm ission  
in terrup tions or o ther serious im pairm ents experienced. U sually a carefully kept and  detailed log record  in itself 
will constitu te a satisfactory source fo r this purpose.

8.3 The term inal sub-control IT C  and  the in term ediate sub-contro l ITC s and  stations should also keep detailed  
log records o f their activities in connection  w ith each television transm ission. Thus, w hether or no t these stations 
are required  by their A dm inistrations to subm it reports, any needed in form ation  will be available to satisfy 
inquiries or investigations which m ay arise subsequent to transm issions.

8.4 The follow ing parag raphs suggest the nature and  extent o f the log record  detail. T im es-of-day should be 
show n to  the second, in U TC ; the record should be kept chronologically  from  the beginn ing  o f service 
p repara tions to  the final exchange o f tim es-of-day and  com m ents. A bbreviations and  condensations should be 
used carefully and  discreetly; initials o r nam es should identify the recorder.

8.5 R ecord exchanges and discussions w ith o ther stations and  w ith b roadcasting  organizations. These records
should include initials, nam es or o ther identification  o f the individuals contacted.

8.6 R ecord the results o f pre-transm ission  tests, including the test program m e check.
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8.7 The technical s ta ff o f  the designated  ITC  should  come to an  agreem ent am ong them selves so tha t a t the 
end o f the television transm ission  they have accurate know ledge of:

a) the tim e o f  hand ing  over the television link  to the b roadcasting  organ ization  (beginning o f chargeable 
dura tion );

b) the tim e a t w hich the television link is released by the broadcasting  organization  (end o f  chargeable 
dura tion );

c) where appropria te , the tim es and  du ra tion  o f  every in terrup tion  o r inciden t w hich m ay have occurred 
(in o rder th a t the opera ting  services can determ ine w hether a rebate is due and , if  so, its am ount).

The times o f  the beginning and  o f  the end o f the chargeable du ra tion , as well as the tim e o f  occurrence 
and  du ra tion  o f  any breakdow ns which m ay occur, are entered on a daily  report. This daily report is sent on the 
sam e day to the service responsib le fo r coord inating  all the details necessary for the establishm ent o f  the 
in ternational accounts.

8.8 In  recording the times o f  p rogram m e start and  conclusion, indicate when agreem ent is reached w ith o ther 
stations o r w ith broadcasting  organ izations w ith respect to these times. W here discrepancies canno t be reconciled, 
record the differing tim es w ith suitable identification  o f each.

8.9 F o r any period o f  im pairm ent, record the tim e it began, its du ra tion , the tim e it was reported , and  the
natu re  and  degree o f  the im pairm ent, and note w hether in the op in ion  o f the broadcasting  organ ization  the
program m e was rendered unusable.

8.10 R ecord the quality  assessm ent o f the overall transm ission given by the broadcasting  organ ization  (receive), 
using the quality  assessm ent scale (see R ecom m endation  N .64 for Im pairm en t and  Q uality Scales).

8.11 The log record o f  each sta tion  at which the transm ission  was m onito red  continuously  should include the 
assessm ent o f  the overall transm ission by the a ttendan t at th a t station  using the quality  assessm ent scale.

9 Responsibilities of control and sub-control stations for multiple destination transmissions

9.1 In ternational m ultiple destination  transm issions on com m unications satellite systems differ in a num ber o f 
respects from  those routed  on terrestria l systems. A com m on transm itting  path  extends from  the term inal ITC  
sub-contro l station th rough  the transm itting  earth  station  to a satellite repeater and separate receiving paths extend 
from  the satellite repeater th rough  the applicable receiving earth  station  to a num ber o f term inal ITC  contro l 
stations (Figure 5 /N .51). O perations on the com m on path  will affect transm ission  to all the receiving stations 
w hereas operations on  any receiving p a th  will only affect transm ission to  the term inal ITC contro l sta tion  on the 
p articu lar pa th  concerned. To coord inate  the setting-up, lin ing-up and  m ain tenance o f a m ultip le destination  
transm ission  on a com m unications satellite system, it is recom m ended th a t a send reference station  be designated 
for each m ultiple destination  circuit section, circuit and  link.

The responsibilities o f a send reference sta tion  are given in § 9.2 below . The add itional responsibilities and 
functions o f contro l stations for a m ultip le destination  television transm ission  are contained  in § 9.3 below.

9.2 Send  reference stations

i) The send reference sta tion  fo r a m ultip le destination  television circuit section is the in term ediate 
circuit sub-control sta tion , at the transm itting  earth  station  (R  in F igure 4 /N .51).

ii) The send reference station  fo r a m ultip le destination  television circuit and  link  is the term inal 
sub-contro l station fo r the circuit and  link  respectively (R ' and  R " in F igure 5 /N .51).

In  add ition  to  the norm al con tro l and  sub-contro l s ta tion  responsibilities specified in this R ecom m enda
tion , stations designated as send reference stations are required  to perform  the follow ing functions:

a) coordinate the setting-up, and  lin ing-up, o f  the m ultip le destination  circuit section, circuit o r link;

b) coord inate  m aintenance action  on  the m ultip le destination  circuit section, circuit o r link w hen 
requested by the con tro l stations;

c) keep records o f m easurem ents m ade during  the in itial line-up o f the m ultiple destination  circuit 
section, circuit o r link  and  incidents reported  by the contro l stations during  transm issions.
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9.3 Additional responsibilities o f  control stations

In add ition  to  the contro l station responsibilties in §§ 1 to 8 above, the contro l sta tions o f  m ultiple 
destination  circuit sections, circuits o r links, having a designated send reference sta tion  should  perform  the 
follow ing functions:

a) report to the ap p rop ria te  send reference station  the results o f line-up m easurem ents m ade on  the 
m ultiple destination  circuit section, circuit or link;

b) report any incidents observed during transm issions to the app rop ria te  send reference station.

c) cooperate with the ap p ro p ria te  send reference station in locating fault conditions.

10 International television transmissions for television receive-only stations (TVROs) not related to an ITC

For in ternational television transm issions fo r TVRO s no t related  to  an  IT C  (see F igure 6 /N .51), a fault 
reporting  centre (FR C ) should perform  the follow ing functions:

— Deal w ith enquiries concern ing  service perform ance and  fault reports.

— Deal with general enquiries from  o ther T V R O s/F R C s.

— M ake contac t with the ISTC (see below) in the orig inating  country  for fault reporting  and  general 
service liaison.

In  an orig inating  country  the A dm inistra tion  concerned should nom inate  an in te rna tiona l satellite 
transm ission centre (ISTC ) for every transm itted  service. W here possible, all services transm itted  by an A dm inis
tra tion  shall be handled  by the sam e ISTC.

The ISTC should perform  the follow ing functions:

— To be a contac t po in t fo r FR C s and  for the program m e orig inators m aking enquiries concerned w ith 
service continuity.

— To liaise w ith the transm itting  earth  sta tion  and  any in term ediate sub-control sta tion  fo r fault 
investigations and technical coord ination .

— To m onito r transm issions from  program m e orig inato rs’ prem ises and  to  have the capability  to m onitor 
the transm ission from  the satellite.

In  the case where program m e m aterial is received by TVROs in the country  o f orig ination , the ISTC and 
the FR C  should be co-located w here possible and  the duties com bined.
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I t is assum ed tha t the in ternational television connection  is as show n in Figures 2 /N .51, 5 /N .51 
and  6/N .51 and  th a t such a connection  is p rovided by the in terconnection  o f perm anently  a n d /o r  occasionally 
established television circuits.

2 .2  L ining-up and m onitoring o f  an in ternational television  connection

Recommendation N.60

NOMINAL AMPLITUDE OF VIDEO SIGNALS AT VIDEO 
INTERCONNECTION POINTS

A t video in terconnection  po in ts, the nom inal am plitude o f  the picture signal, m easured from  the b lanking  
level to the white level should be 0.7 V (0.714 V fo r system M signals), while the nom inal am plitude o f  the 
synchronizing pulses should  be 0.3 V (0.286 V fo r system M signals), so th a t the nom inal peak-to-peak am plitude 
o f  a m onochrom e video signal should  be 1.0 V. The add ition  o f  co lour in fo rm ation  results in an increase in the 
overall am plitude o f  the video signal. The m agnitude o f  this increase depends upon  the colour system em ployed, 
bu t should no t exceed 25% (i.e. nom inal am plitude o f com posite co lour video signal <  1.25 V). Figure 1 /N .60  
shows the w aveform  o f  a video signal.

FIGURE 1/N.60 

Waveform of one line of video signal

Recommendation N.61

MEASUREMENTS TO BE MADE BEFORE THE LINE-UP PERIOD 
THAT PRECEDES A TELEVISION TRANSMISSION

The na tio na l television circuits should be so adjusted  tha t, w hen they are connected to the in ternational 
television link, the am plitude o f  the video signals at the video in terconnection  poin ts is in accordance with 
R ecom m endation N.60.
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Recommendation N.62

TESTS TO BE MADE DURING THE LINE-UP PERIOD 
THAT PRECEDES A TELEVISION TRANSMISSION

1 Introduction  ̂ >

In te rna tiona l television circuits o r na tional sections o f  such circuits m ay be provided either by A dm in istra
tions or broadcasting  organ izations; bo th  types o f  entities establish ITC s to carry  out the functions given in
R ecom m endation N.55. O ne o f those functions is to test the in ternational television c ircu its/links before they are
handed  over to  the broadcasting  organ izations fo r program m e transm ission.

In te rna tiona l television circuits are:

— circuits w ith terrestrial sections only

— circuits com prising a satellite section w ith national circuit sections betw een each earth  station  and  the
ITC  in the sam e country.

Figure 1 /N .62 shows an  exam ple o f  an  IM D T C  (In ternational M ultiple D estination  Television C onnec
tion), using circuits o f  bo th  types.

2 Test signal source identification

All full field test signals as described in this R ecom m endation should be superim posed w ith an 
identification  w hich includes the po in t o f origin and  the nam e o f the sending authority . It m ay be transm itted  
either in m onochrom e or in co lour according to preference o r to suit the technical requirem ents o f  the particu lar 
test signal being transm itted . I f  the local language o f  the orig inating  station is n o t an in ternationally  recognized 
language then the idendification  should  be d isplayed no t only in the local language o f the station  concerned but 
also in one o f  the in ternationally  recognized languages.

3 Test procedure

In  accordance w ith R ecom m endation N.54, lin ing-up and  testing o f the national and  in ternational circuit 
sections should take place betw een H  — 30 and  H  — 15 m in, where H  is the tim e at which the circuit should be 
handed  over to the broadcasting  organization . In practice, these tests norm ally  take  place:

— betw een ITC s and  earth  stations

— betw een earth  stations

— betw een ITC s in ad jacen t countries linked by terrestrial circuits.

The use o f  insertion test signals (ITS) has been dem onstrated  to expedite the pre-transm ission  line-up 
testing o f  terrestrial and satellite circuit sections. T herefore, w henever possible, insertion  test signals in accordance 
w ith C C IR  R ecom m endations 567 [1] and  569 [2] should be used together w ith ap p rop ria te  au tom atic  m easuring 
equipm ent during the line-up period. Insertion  test signals from  the sending b roadcasting  organization  should also 
be used during the p repara to ry  period  and  subsequent transm ission  for m onitoring  and  fault location  purposes.

A n exam ple o f the circuits and  circuit sections to  be tested during  the first ha lf o f  the line-up period  is 
show n in Figure 1/N .62.

Priority  should  be given to verifying the continu ity  and  tha t the send and  receive levels are correct.

Table 1 /N .62  gives a suitable tim etable o f the sequence o f m easurem ents to  be m ade during  the line-up
period.

A t H  — 15 m in precisely, the circuit sections are in terconnected  to form  in ternational circuits and  the 
in ternational circuits in terconnected  to form  in ternational links which could be m ultiple destination . Tests are 
carried  out from the sending ITC  fo r each in ternational link or in ternational m ultiple destination  circuit. (See the 
exam ple given in Figure 1/N .62.) A gain, prio rity  is given to the continuity  o f each in ternational circuit o r link 
and  the send and received levels.
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Satellite
Broadcasting
organizations

Broadcasting
organization

ITC
Earth

station

€H n£

Time H — 30 min. to  H — 15 min. H — 15 min. to  H H

Test

A - N A — B and G IMDTC established from  sending broadcasting 
organization to  all receiving broadcasting 
organizations by action a t A, B, C, D, E, J 
and by broadcasting organization fed from  B

N -  0  and P B -  E

P -  B

B - C

C -  D

D -  E

0  — G

G -  J

N ote -  H is the time from which the broadcasting organization has ordered the connection.

FIGURE 1/N.62

Example o f an international multiple destination 
television connection (IMDTC)

A t H  precisely, o r a few m inutes beforehand  if  the p re-transm ission tests have been com pleted, the ITCs 
extend the in ternational c ircu its /links to the b roadcasting  organ ization  so th a t the in ternational television 
connection  from  the sending b roadcasting  organization  to  the receiving b roadcasting  organization(s) can  be 
verified. Any in terconnections requ ired  in the prem ises o f  the b roadcasting  organizations will also be m ade at this 
tim e. In ternational television connections should be m ade available to the b roadcasting  organizations on tim e, 
even if  all tests have no t been com pleted , p rovided tha t the continuity  and  levels have been verified.

There is a need for b roadcasting  organizations to  assess subjectively the quality  o f the television p icture as 
per T able 1/N .64. I f  co lour b a r s ig n a ls1) are used fo r this purpose, the com posite signal (colour bars plus 
captions, etc.) m ust no t exceed 1 volt (peak-to-peak) in o rder to preclude interference w ith ad jacen t video 
channels, particu larly  on ha lf tran sp o n d er satellite operation .

() As defined in [3].
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TABLE 1/N.62  

Sequence of measurements

Items Timing S ig n a la) M easurement

la
lb

H -  30 to H -  25 
H -  15 to / / -  10

B2 or B3 and B l (pulse 
and bar) or insertion test 

s ig n a lb)

Luminance bar am plitude error and short period variations (1 s) 
Bar tilt or base line distortion c)
2T pulse-to-bar ratio

2a
2b

H -  25 to H —23 
H — 10 to H -  8

N o input signal 
or “quiet line” Signal-to-weighted-random -noise ratio d)

3a
3b

H -  23 to H - 21 
H -  8 to H —6

A
(field bar)

Field-time waveform distortion

4a
4b

H -  21 to H — 19 
H —6 to H - 4 Insertion test signals b)

Chrom inance-lum inance gain inequality 
Peak differential gain 
Peak differential phase

5a
5b

H -  19 to 7 7 -1 5  
H -  4 to H e)

B2 or B3 and B l or 
insertion test signals b)

Verification o f  continuity and line-up

a) Signals A, B l, B2 and B3 are defined in CCIR Recom m endation 567 [1].

b) To be inserted in appropriate lines o f  a video signal with a mean average picture level (APL).

c) Bar tilt or base line distortion may be measured by mutual agreement o f  the Adm inistrations concerned.

d) Where an ITC has equipment for measuring the signal-to-weighted-noise ratio on the “quiet" line it should take that
measurement during the first five minutes o f  the test sequence if  insertion test signals are received.

e) In accordance with Recom m endation N .54 connection may be made to the broadcaster by an ITC during this period.
C onnection may also be made to the sending broadcaster provided the sending ITC is receiving a video signal from the
broadcaster originating the transmission.

4 Tests to be made by the ITCs

O nly 15 m inutes is allow ed fo r each o f the series o f  tests referred to  in § 2. This period  is m ore than  
adequate  if m odern  test equ ipm ent is used. The m easurem ents to be carried  out are defined in C C IR  
R ecom m endations 567 [1] or 569 [2].

Before the com m encem ent o f the line-up period  the staff o f  the ITCs should ensure th a t the test 
generator(s) and m easuring equ ipm ent are in good w orking order. It is particu larly  im portan t th a t im peccable test 
signals should be sent so as to p reven t receiving ITCs from  concluding, on the basis o f their m easurem ents, tha t a 
circuit is faulty w hen tha t is n o t the case.

I f  difficulty is experienced in perform ing  the required  tests, as a m inim um , the circuit con tinu ity  should be 
established and  the send and received levels checked, w ith the assistance o f the sending b roadcasting  organization. 
I f  co lour b a r signals are used fo r this continuity  check, the am plitude should be checked and  app lication  m ust be 
in accordance w ith § 3.

Table 2 /N .6 2  lists the param eters and  test objectives for in ternational television c ircu its/links.
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TABLE 2 /N .6 2  

Test objectivesa)

Parameter

Circuit sections International circuits

IT C /earth station

Earth sta tion / 
earth station b)

Terrestrial only
Terrestrial plus 

satellite b)

H alf
transponder

Full
transponder

525-line 625-line 525-line 625-line

( 1) (2) (3a) (3b) (4) (5)

Luminance bar amplitude error
±  0.5 dB 

or 5 % 
or 5 IRE units

±  0.25 dB 
or 2.5 % or 

2.5 IRE units

±  0.25 dB 
or 2.5 % or 

2.5 IRE units

±  1 dB 
or 11 % 

or 11 IRE units

±  1 dB 
or 11 % 

or 11 IRE units

Short period variations o f  
luminance bar error (1 s)

±  0.3 dB 
or 3 % 

or 3 IRE units

±  0.1 dB or 
1 % or 

1 IRE unit

±  0.1 dB or 
1 % or 

1 IRE unit

±  0.3 dB 
or 3 % 

or 3 IRE units

±  0.4 dB 
or 4 % 

or 4 IRE units

Bar tilt ±  1 % ±  1.5% - ±  1 % . ±  1 % ±  3% ±  2 % ±  4%

Base ligne distortion ±  1 % N ote N ote ±  1 % ±  3% N ote

2T pulse-to-bar ratio ±  6 % ±  6 % ±  6 % ±  6 % ±  8 % ±  1 2 % ±  1 0 %

Signal-to-weighted-random- 
noise ratio

56 dB 49 dB 54 dB 56 dB 48 dB

Field time waveform distortion ±  2 % ±  2 % ±  1 % ±  2 % ±  6 % ±  4% ± 6 %

Chrom inance-lum inance gain 
inequality

±  1 0 % ±  1 0 % ±  1 0 %
+  8 % 
-  1 1 %

±  1 0 %
+  1 2 %
-  2 0 %

±  15%

Peak differential gain ±  1 0 % ±  1 0 % ±  1 0 % ±  1 0 % ±  8 % ±  15%

Peak differential phase ±  3° ±  4° ±  3° ±  3° ±  5° ±  6°

O00+1

a) In principle, the test objectives for terrestrial circuits/links apply to those having a length o f  about 1250 km.

b) Test objectives given in colum ns 3a, 3b and 5 refer to temporary circuit sections and circuits provided by IN TELSAT satellites 
and relate to expected performance in global beam utilizing earth stations having G /T  o f  40.7 d B /K  and elevation angles 
o f  10°. Different figures may be appropriate when other satellites, earth station sizes and elevation angles are employed.

N ote  — Under study.
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Recommendation N.63

TEST SIGNALS TO BE USED BY THE BROADCASTING ORGANIZATIONS 
DURING THE PREPARATORY PERIOD

A fter the broadcasting  organizations have taken over the in ternational television connection , they m ay 
decide to m ake m easurem ents on the com plete connection  from  the po in t w here the television p rogram m e is 
p roduced  to  the po in t or points w here it is to be received.

The broadcasting  organizations often use live p ictures fo r testing during  the p repara to ry  period , especially 
w hen a standards convertor is involved. If  fo r any reason they should need to  send test signals then  it is desirable 
tha t the telecom m unication  A dm inistra tions should recom m end the b roadcasting  organizations in their countries 
to  send signals tha t are in accordance with those recom m ended in R ecom m endation  N.67 (at levels in accordance 
with R ecom m endation N.60), so th a t the staff a t in term ediate video in terconnection  po in ts can , if  necessary, 
com pare the results o f the m easurem ents m ade by the broadcasting  organ izations w ith those ob tained  by the 
telecom m unication  A dm inistra tions during  the line-up period. There is no occasion to  readjust the ou tpu t levels o f 
the station  equipm ent since these have already been set during  the line-up period.

All test signals transm itted  p rio r to the actual television transm ission , being full field or otherw ise, should 
be superim posed w ith the identification  o f the b roadcaster and  location  from  w here the test signal is originating. 
This identification  m ay be transm itted  either in m onochrom e, or in colour, according to preference or to  suit the 
technical requirem ents o f the particu la r test signal being transm itted . I f  the local language o f the o rig inating  
source is no t an in ternationally  recognized language then  the identification  signal should be d isplayed no t only in 
the local language o f  the country  concerned bu t also in one o f  the in ternationally  recognized languages.

W hen a full field signal is transm itted  sim ply as a m eans to  check link o r tandem  connection  continuity , it 
m ay com prise any suitable com posite video signal (such as test pa ttern , p u ls e /b a r  o r o ther su itable p icture  or 
p attern ) provided tha t it contains specific signal com ponents th a t include Peak W hite, synchronizing pulses and  
the identification  signal (as previously  described) o f  the station  o r b roadcaster transm itting  the signal. The 
com posite signal (colour bars p lus captions, etc.) m ust n o t exceed 1 volt (peak-to-peak) in o rder to  preclude 
interference with ad jacent video channels, particu larly  on h a lf  tran sp o n d er satellite operation .

W hen television p ictures w hich con tain  electronically  generated com ponents, e.g. captions, are used, the 
out-of-band-spectral pow er in any 4 kH z band  above 1.2 tim es the nom inal video bandw id th  shall no t exceed 
- 5 0  dB.

Recommendation N.64

QUALITY AND IMPAIRMENT ASSESSMENT

1 5-grade scale for quality and impairment assessment

The 5-grade scale, app licab le  to  both  quality  and  im pairm ent assessm ents in Table 1 /N .64  should be used.

TABLE 1 /N .6 4

Grade Quality Impairment

5 Excellent Imperceptible
4 G ood Perceptible but not annoying
3 Fair Slightly annoying
2 Poor A nnoying
1 Bad Very annoying
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A lthough the scale is in tended , in connection  w ith television, to  apply  to overall p icture assessm ent, it 
should be noted  th a t the sam e scale could be used fo r a critical assessm ent o f  particu lar picture characteristics. 
M oreover, the num ber o f  the grade can be taken  as either a quality  assessm ent or an im pairm ent assessm ent. 
D epending on the context, for exam ple, a G rade  3 p ictu re  is o f fa ir  quality , having slightly annoying  im pairm ents. 
The sam e scale can  be used in the case o f  types o f  transm ission o ther than  television.

N ote 1 — I t is im plicit th a t before a circuit is handed  over to  a  b roadcasting  organization  all reasonable 
steps will have been taken  to  ensure th a t the circuit quality  from  the po in t o f view o f transm ission is the best tha t 
can be achieved at the beginning o f  the p repara to ry  period.

N ote 2 -  G rade 1 should be applied  only to a transm ission  considered  to  be unusab le  by the b ro ad 
casting organization  concerned. If, under exceptional circum stances, the b roadcasting  organization  decides to use 
a  transm ission  so graded, because o f  the in terest in  the  in fo rm ation  to  be transm itted , this should n o t constitu te a 
p recedent fo r changing the grade or fo r changing the significance o f G rade 1.

N ote 3 — This R ecom m endation  does no t app ly  to the assessm ent o f  speech transm ission quality in 
telephony.

Recommendation N.67

MONITORING TELEVISION TRANSMISSIONS. 
USE OF THE FIELD BLANKING INTERVAL

1 Monitoring points

T echnical contro l by the telecom m unication  A dm inistrations o f  a television transm ission in progress 
should be possible a t any tim e:

— a t na tional and  in ternational television centres in the connection ;

— at the last staffed-station im m ediately preceding the fron tier o f each country  and  a t a po in t in the
station w hich will include as m uch as possible o f the station  equipm ent in the d irection o f
transm ission concerned (by providing m onito ring-dem odulators if  necessary).

These centres and  stations should  be equ ipped  w ith an oscilloscope (the horizontal sweep frequency o f 
w hich is synchronized to  the line frequency) fo r m onito ring  the electrical signal and a p ic tu re-m onitor fo r 
m onitoring  the com plete picture.

2 Numbering of lines in a television field

F o r 625-line systems the num bering  o f the lines is as follows:

Line 1 starts at the in s tan t indicated  by 0V in Figure 2-1 o f  C C IR  R eport 624 [1]; at th is instan t, the 
leading edge o f the line synchronization  pulse coincides w ith the beginning o f  the sequence o f field synchroniza
tion  pulses. The lines are num bered according to  the ir sequence in tim e, so th a t the first field com prises lines 1 to
312 as well as the first ha lf o f  line 313, w hereas the second field com prises the second h a lf  o f  line 313 and
lines 314 to  625.

F o r 525-line systems the num bering  o f  the lines is as follows:

Line 1 o f  field 1 is the line starting  w ith the first equalizing pulse at the in stan t ind icated  by 0E] in 
Figure 2-3a o f  C C IR  R eport 624 [2], line 1 o f field 2 is the line starting w ith the second equalizing pulse at one 
half-line period  after the instan t ind icated  by 0E2 in Figure 2-3b o f this report [3].

3 625-line insertion test signals (ITS)

T he advent o f  colour has caused the C C IR  to  recom m end a com prehensive set o f test signals w hich m ay 
be inserted  on lines 17, 18, 330 and  331 for in ternational m onochrom e o r co lour t r a n sm is s io n s ’). This signal is 
illustrated  in Figure 1 /N .6 7 2) and  is m ade up  as follow s:

’) As an interim measure some organizations may decide to om it some o f  the waveforms, but in this case care must be taken 
not to alter the mean values appreciably.

2) A colour burst is present in the line blanking period during colour transmissions. In the case o f  PAL colour transm issions the 
chrom inance subcarrier o f the insertion signals is locked at 60° from the (B-Y) axis.
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A 10 (is white bar (B2), a 2 T sine-squared pulse (Bi), a 20 T com posite pulse (F) and  a 5-riser sta ir
case (D)).

Line 18

A m ultiburst (C 2) preceded by a reference b a r signal (Q )

Line 330

A 10 (is white bar (B2), a  2 T sine-squared pulse (Bj) and  a 5-riser staircase with superim posed  co lour 
subcarrier (D 2).

Line 331

A chrom inance bar signal (GO or a three-level chrom inance signal (G 2), follow ed by a sub-carrier 
reference bar (E).

Line 17

a) L in e 17 k± L
32

V
1,0

0,86

0,65
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b) L ine 18  ■ H.
32

c) L ine  3 3 0
<32 dj L ine 3 31

Note — A detailed description of these signals is given in CCIR Recommendation 473 [4],

32

C C IT T -3 7 2 2 1

FIGURE 1/N.67

Test signal for insertion in field blanking intervals of a 625-line colour (or monochrome) television signal

4 525-line insertion test signal (IT S)

For colour the C C IR  has recom m ended a com prehensive set o f  test signals which m ay be inserted on 
lines 17 o f both  fields (lines 17 and  280 if  num bered consecutively) for in ternational m onochrom e o r co lour 
transm issions. These signals are illustrated  in Figure 2 /N .6 7 , c) and  d ) and  are m ade up  as follow s:

Figure 2 /N .67 , c): a lum inance b a r (reference white level) (B2), a 2 T  sine-squared pulse (Bj), a m odu
lated 12.5 T sine-squared pulse (F) and  a superim posed 5-riser staircase (D 2);
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Figure 2 /N .6 7 , d): a reference bar signal (C i), a lum inance pedestal, a m ultiburst signal superim posed on 
the pedestal (C 2) and  a superim posed 3-level chrom inance signal (G).

A detailed descrip tion  o f  these signals is given in C C IR  R ecom m endation 473 [4],
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FIGURE 2/N.67

Test signal for insertion in field blanking intervals of a 
5 25-line colour (or monochrome) television signal

5 Measurements on insertion test signals (ITS)

In  o rder to  carry out m easurem ents on an  insertion  test signal, stations and centres should also be 
equipped w ith a line selector w hich enables only the test signal line (o r lines) to be displayed on the oscilloscope.
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M easurem ents which can be m ade with the above signals are given in Tables 1 /N .67 and  2 /N .67 .

TABLE 1 /N .67

625-line monochrome or colour signal (Figure 1/N.67) 
(CCIR Recommendation 473 [41)

Characteristics measured W aveform used Line number

Linear distortions
Insertion gain b 2 17 and 330
A m plitude/frequency response C2 and C] 18
Line-time waveform distortion b 2 17 and 330
Short-time waveform distortion 
— step response B-> 17 and 330
— pulse response B, 17 and 330

Chrom inance-lum inance gain inequality |
B2 and G] or G 2 

B2 and F
17 and 330, 331 

17
Chrom inance luminance delay inequality F 17 .

Nonlinear distortions
Luminance line-time nonlinearity D, 17
Chrom inance nonlinearity g 2 331
Luminance chrominance intermodulation  
— differential gain d 2 330
— differential phase D 2 and E 330 ,331
Chrominance luminance intermodulation B2 and Gi or G2 17, 331

TABLE 2 /N .6 7  

525-line monochrome or colour signal (Figure 2/N.67)

Characteristics measured W aveform used Line number

Linear distortions
Insertion gain b 2 17/fie ld  1
A m plitude/frequency response B2 a) and C2 17 fields 1 and 2
Line-time waveform distortion b 2 17/fie ld  1
Short-time waveform distortion
— step response b 2 17/fie ld  1
— pulse response B, 17 /fie ld  1
C hrom inance/lum inance gain inequality B2 and F 17/fie ld  1
C hrom inance/lum inance delay inequality F 17/fie ld  1

Nonlinear distortions
Line-time luminance nonlinearity D , b> 17/fie ld  1
Chrominance nonlinearity G 17/fie ld  2
Lum inance/chrom inance intermodulation
— differential gain d 2 17/fie ld  1
— differential phase d 2 17/fie ld  1
C hrom inance/lum inance intermodulation G 17/fie ld  2

a) C] (line 17/fie ld  2) may be used in place o f  B2, when line-time distortion is suitably small.

b) D 2 may be used when the chrom inance/lum inance intermodulation is suitably small.
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6 Insertion and removal of test signals in the field blanking period

6.1 International signals

The app rop ria te  in ternational signals inserted by the o rig inating  b roadcasting  o rganization  should be 
transm itted  to the po in t o f  destination  o f the television connection. E xceptionally , if  the connection  includes a 
standards o r co lour systems converto r w hich does no t pass signals occurring during  the field b lank ing  period, then 
the signals should be m onito red  a t the upstream  video p o in t nearest to the convertor and  new in ternational 
signals, to the app rop ria te  standard , should be inserted  a t the dow nstream  po in t nearest to the convertor. The test 
signals should be available a t any video connection  po in t in o rder to  facilitate assessm ent o f  perform ance. They 
m ay also be o f use in carrying ou t any necessary readjustm ent o f  correctors at the final destination .

6.2 N ational signals

A ny test signals inserted in lines 18 to  20 (525-line systems), or 19 to  21 (625-line systems) and  the 
co rresponding  lines in the second field in either standard , should  be regarded as na tional signals and  should  be 
rem oved at a  suitable video p o in t w ithin the n a tiona l fron tier so tha t dow nstream  countries on  the circuit m ay use 
these lines fo r their ow n needs. E xceptionally , and  subject to agreem ent betw een all the countries concerned, 
na tional signals m ay be transm itted  across in ternational frontiers.

7 General implementation

It is requested th a t A dm inistra tions o f countries w here na tiona l b roadcasting  organizations have the sole 
right o f  transm itting  television signals should app roach  those organizations in o rder th a t the princip les o f  this 
R ecom m endation m ay be applied  as w idely as possible.

A ttention  is d raw n to the com m ents in A nnex III  to  Part C o f C C IR  R ecom m endation  567 [5]. Particu lar 
a tten tion  is d raw n to the unrepresen tative result o f m easurem ents m ade on a single test line per field w hen 
half-field-rate dispersal w aveform s are app lied  to  the signal, e.g., on satellite circuits. C om m ent is also m ade in 
this reference to the difference betw een m easurem ents m ade w ith full field test signals in accordance with C C IR  
R ecom m endation 567 [5] and m easurem ents m ade au tom atically  in accordance w ith C C IR  R ecom m enda
tion  569 [6].
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2 .3  M ain tenan ce o f  leased  circuits for television  transm ission

Recommendation N.73

M AINTENANCE OF PERM ANENT INTERNATIONAL  

TELEVISIO N CIRCUITS, LINKS AND C O N N E C TIO N S

1 Introduction

In  m ost cases, circuits used fo r television transm issions are provided by the A dm inistrations, a lthough in 
som e countries broadcasting  organizations own all o r p a rt o f the circuits w ithin national boundaries.

The routine m aintenance o f circuits used for transm issions betw een two or m ore countries requires the 
closest cooperation  between the A dm in istra tions/b roadcasting  organizations th a t prov ide the circuit sections.

It is recom m ended tha t rou tine m ain tenance m easurem ents be carried  out each m onth  on perm anently  
installed  terrestrial circuits.

This R ecom m endation applies also for rou tine test transm ission  over leased satellite circuits for television 
transm issions directed to  TVROs no t related to an ITC.

2 Test signal elements

D iagram s o f  the different test-signal elem ents as defined in C C IR  R ecom m endation 567 [1] are given in 
A nnex A; the titles o f those test-signal elem ents w ith the reference designations are given below:

Field b a r Signal A Figures A -1 /N .73  and A -2/N .73
Sine-squared pulse Signal Bl Figures A -3/N .73 and A -4/N .73
Lum inance bar Signal B2 or, B3 Figures A -3/N .73  and A -4/N .73
M ultiburst Signal C Figures A -5/N .73 and A -6/N .73
Staircase Signal D1 and  D2 Figures A -7/N .73  and A -8/N .73
C om posite pulse Signal F Figures A -9/N .73  and A -10/N .73
C hrom inance bar Signal G1 (625-lines only) F igure A -11/N .73
Three level chrom inance bar Signal G2 (625-lines only) Figure A -11 /N .73
Three level chrom inance bar Signal G  (525-lines only) Figure A -12/N .73

3 Test equipment

3.1 Generators

C C IR  R ecom m endation 473 [2] defines the insertion  test signals requ ired  for m easurem ent purposes. The 
assem bly o f  test signal elem ents in test lines is also referred to in R ecom m endation N.67 and  m ost m odern  test 
signal generators can  originate the  test signals, either as insertion  test signals or as full-field test signals. In  the 
latter m ode m easurem ents can be carried out at standard  values o f average p icture level (APL).

The assem bly o f test signal elem ents in the test lines is sufficient fo r the m easurem ent o f  the large m ajority  
o f television circuit param eters, th a t is, d istortions occurring at line frequency and  above. H ow ever, add itional 
test signals are needed for low and  very low -frequency m easurem ents. A field b a r is required for the m easurem ent 
o f field tim e d istortions and, fo r the m easurem ent o f  long-tim e w aveform  d isto rtion , a signal is required  w hich is 
sw itched at intervals o f  a few seconds betw een low and  high APLs. (F or fu rther details see C C IR  R eport 636 [3].)

3.2 M easurem ent equipment

The m easurem ent equipm ent m ay consist of:

— an oscilloscope or television w aveform  m onito r w ith add itional equipm ent for m aking nonlinearity  
m easurem en ts’);

’) A line selector for selecting insertion test lines for display with older type waveform monitors or oscilloscopes is 
com mercially available.
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— m odern  television w aveform  m onitors equ ipped  w ith line-selection and m eans for m easuring no n li
nearity  d isto rtion ;

— autom atic  m easurem ent equipm ent.

4 Measurement definitions

C C IR  R ecom m endations 567 [1] and  569 [4] define the m easurem ents th a t m ay be m ade on television 
circuits. There are slight differences in the way certain  sim ilar param eters are defined, fo r exam ple, insertion  gain 
and  lum inance b a r am plitude, and  differences in the way the results are expressed, for exam ple, lum inance bar 
am plitude and  lum inance bar am plitude error. To standard ize rou tine  m ain tenance m easurem ents, it is recom 
m ended tha t the definitions given in R ecom m endation  569 [4] be used for m ain tenance purposes w henever 
possible. The results are then easier to analyze because the result o f a m easurem ent is zero fo r an und isto rted  
param eter.

5 Access points

M easurem ents are taken  at television signal access po in ts w hich are w ell-defined po in ts associated w ith the 
inpu t and  ou tpu t o f a television circuit. To suit the characteristics o f the m easurem ent equipm ent, the s tandard  
level/im pedance  at the access po in t should be 1 volt peak-to-peak in to  75 ohms. The return  loss at the access 
po in t shall be better than  30 dB.

The access po in t may be the po in t o f  in terconnection  o r m ay be connected  to  it by a distortion-free circuit 
having zero loss or gain.

F or flexibility, and to ensure th a t m easured param eters are com parab le  to  transm ission param eters, it is 
necessary tha t the in terconnection  system in the IT C  should hand le  p rogram m e and  test signals in the sam e way. 
Figure 1 /N .73 shows one m ethod o f realizing th a t objective.

Test
generator

Incoming 
television i 
circuits

V
" V "

Outgoing 
television circuits

Measurement
equipm ent

FIGURE 1/N.73

A typical television circuit/test signal 
switching matrix

6 Routine verification of test equipment

To ensure tha t test equ ipm ent errors will n o t lead to  incorrect adjustm ent o f a television circuit, the test 
equ ipm ent should be verified regularly.

The connection  betw een the test signal generator and  the m easurem ent equipm ent, via the in terconnection  
system , should be verified at in tervals of, say, three m onths and  the results should be w ithin the limits given in 
T able 1 /N .73.
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TABLE 1/N .73

Limits for measurement chains

Parameter Limits

Luminance bar am plitude error ±  1 %

Bar tilt/B ase line distortion ±  1 %

2T pulse/bar ratio error ±  2 %

Peak differential gain ±  1 %

Peak differential phase ±  1°

Chrom inance/lum inance gain inequality ±  2 %

Chrom inance/lum inance delay inequality ±  5 ns

Signal-to-continuous-noise ratio (unified weighted) >  65 dB

7 M aintenance limits

The figures given in Table 2 /N .73 show ing the m ain tenance lim its are based on the design objectives for 
hypothetical reference circuits given in C C IR  R ecom m endation 567 [1] bu t refer to in ternational television circuits, 
nom inally  one-third o f the length o f  the hypothetical reference circuit, betw een term inal ITC s w hich are norm ally  
in ad jacen t countries. These lim its are expected to  app ly  fo r m ost o f  the tim e b u t m ay be exceeded fo r pa rt o f the 
time. H ence, m aintenance staff m ust exercise judgem ent on the action  to be taken w hen a circuit is outside the 
m ain tenance limits fo r any param eter. I f  the results are well outside the lim its, fo r exam ple, if  the error is greater 
than  twice the lim it value or the signal-to-noise ra tio  is 3 dB w orse than  the lim it value, the fault should be 
located and  corrected. O n the o ther hand , if  the lim its are only exceeded by a relatively sm all am oun t, corrective 
action should no t be carried ou t unless a given param eter exceeds the m ain tenance lim its in tw o successive 
m onths.

M aintenance lim its for circuit sections which are different in length and  construction  from  the circuit 
section equal to one th ird  o f the hypothetical reference circuit m ay be derived by the app lication  o f the  Laws o f 
A ddition  specified in C C IR  R ecom m endation  567 [1] to the lim its quoted  in Table 2 /N .73 , bu t the p recau tions in 
§ 10 should be noted.
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TABLE 2 /N .7 3

Maintenance limits for permanent international television circuits

Item 
(N ote 12)

Parameter Test waveform(s) M aintenance limits

525 625

1 Luminance bar-error 
(N ote 1)

B2 or B3 ±  11 
IRE units

±  11 % 
( ±  1 dB)

2 Variation o f  luminance bar-error 
(e.g. 1 s)

62  or B3 ±  3 
IRE units

±  2 % 
( ±  0.2 dB)

3 Variation o f  luminance bar-error 
(e.g. 1 hour)

B2 ou B3 ±  8 
IRE units

±  11 % 
( ±  1 dB)

4 Signal-to-continuous-weighted-noise ratio N o  input signal 
(N otes 1, 3) 

or
“quiet” line 
(N otes 2, 4)

»  56 dB >  52 dB 
(N ote 10)

5 Signal-to-periodic-noise ratio (power supply 
frequency —0.1 kHz)
(N ote 2)

N o  input signal >  35 dB 
(N ote 5)

6 Signal-to-periodic-noise ratio (1 kHz — f c) 
(N ote 2)

N o  input signal >  55 dB

7 Signal to impulsive noise ratio 
(N ote 2)

N o  input signal >  25 dB

8 Luminance non-linearity 
(N ote 1)

D1 3 % 1 0 %

(N ote 6)

9 Chrom inance gain non-linearity 
(N ote 2)

G  ou G2 4% 7%

(N ote 6)

10 Chrom inance phase non-linearity  
(N ote 2)

G  ou G2 4° 5°

(N ote 6)

11 Peak differential gain 
(N ote 1)

D2 ±  1 0 % ±  8 %

(N ote 6)

12 Peak differential phase 
(N ote 1)

D2 ±  3° ±  5°

(N ote 6)

13 Chrom inance-lum inance intermodulation  
(N otes 1, 2)

G or G2 ±  3%  
(N ote 6)

14 Sync, amplitude error 
(N ote 1)

(N ote 7) ±  10 % 
(N ote 6)

15 Long-time waveform distortion  
(N ote 2)

“Bum p” signal 40%  
(N otes 13, 14)
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TABLE 2 /N .7 3  (cont.)

Item 
(N ote 12)

Parameter Test waveform(s) M aintenance limits

16 Field-time waveform distortion  
(N ote 2)

A
(N ote 11)

± 2 % ±  6 %

17 Line-time waveform distortion (N ote 2) 
Bar tilt (N ote 1)

B2 or B3 ±  1 % ±  3 %

18 Base line distortion (N ote 1) B2 or B3 ±  1% ±  3%

19 2T pulse/bar ratio error (N ote 1) Bl and B2 or B3 ±  6 % ±  8 %

20 Short-time waveform distortion  
(N ote 2)

Bl 1st adjacent lobe  
6 %

2nd adjacent lobe
3%

21 G ain/frequency characteristic 
(N ote 2)

C
(N ote 8)

±  1 dB +  1.5 dB 
to ^ 1  dB

22 Chrom inance-lum inance gain inequality 
(N ote 1)

B2 or B3 
and G, G 2 or F

±  1 0 % ±  1 0 %

23 Chrom inance-lum inance delay inequality 
(N ote 1)

F ±  80 ns . 
(N ote 9)

N ote 1 — As defined in CCIR Recom m endation 569 [4],

N ote 2 — As defined in CCIR Recom m endation 567 [I].

Note 3 — N oise measured via unified weighting filter and low and high pass filters specified in Annex II to  Part C o f  CCIR
Recom m endation 567 [1].

Note 4 — N oise measured on line(s) allocated for noise measurement with weighting network and filters as given in N ote 3 plus 
a chrom inance frequency notch filter as specified in CCIR Recom m endation 569 [4],

N ote 5 -  The m aintenance limits refer to circuits without clamps. When clamps are used the maintenance limits are >  50 dB. 

Note 6 — Measured at APLs o f  10% and 90%.

Note  7 — Video signal containing synchronizing signals with normal amplitude.

Note 8 — Measurements on C2 may be referred to C l taking account o f  any difference in the amplitude o f  the two elements. 
The results o f  this test may conflict with those obtained with test waveforms. If  this occurs the waveform results should be 
considered to be definitive.

Note 9 — The value is positive if  the lum inance com ponent leads the chrominance com ponent.

N ote 10 -  Further data is required to consider am endment to this figure.

N ote 11 — A window signal is specified in CCIR Recom m endation 567 [1] for use on 525-line systems. Test results are required
before limits for this signal can be included. Use o f  this signal should be noted in the measurement results.

Note 12 — Routine measurements made at regular intervals may be limited to less than the com plete list o f  items given in 
Table 2 /N .7 3  by agreement between the Administrations concerned.

N ote 13 — The value is provisional and for further study.

N ote 14 — The m aintenance limit applies to testing a circuit without clamping. This is the preferred m ethod o f  measurement.
When clam ps are used, the maintenance limit is 6%.
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8 Schedule for routine maintenance measurements

The perform ance o f rou tine m ain tenance m easurem ents betw een two ITCs requires adherence to routine 
procedures and  a due regard to  the allocated  time. Tests (Table 3 /N .73 ) should start at a scheduled tim e (Z ) 
which has been agreed betw een the A dm in istra tions/b roadcasting  organizations concerned and  should progress in 
accordance w ith the fixed tim etable. This will give adequate  tim e for m easurem ents to be repeated  if there is a 
possibility tha t one o r m ore circuit param eters are outside to lerance limits.

It is necessary for the m ain tenance staff to book  the rou tine m ain tenance period with the p rogram m e 
booking  centre (PBC) on a regular basis so th a t the PBC can in tervene when bookings are m ade for program m e 
transm issions at the sam e tim e, and  p ropose a d ifferent period  for the rou tine m ain tenance m easurem ents.

T he test schedule show n in Table 3 /N .73  should be used by the sub-contro l station at the sending end o f 
the circuit unless there is a specific agreem ent betw een the A dm in istra tions/b roadcasting  organizations concerned 
to use a d ifferent test schedule.

TABLE 3/N.73  

Schedule for routine maintenance measurements

Duration Operation Signal

Z to  Z  +  5 min Check level B2 or B3

Z  +  5 to Z  +  10 min M easurement o f  linear distortions (APL low) Test lines

Z  +  10 to Z  +  15 min M easurement o f  nonlinear distortions 
(APL low)

Test lines

Z  +  15 to Z  +  20 min M easurement o f  nonlinear distortions 
(APL high)

Test lines

Z  -I- 20 to Z  -1- 25 min Measurement o f  noise N one

Z  +  25 to Z  +  30 min M easurement o f  field-time waveform  
distortion

A

Z  +  30 to Z  +  35 min M easurement o f  long-tim e waveform  
distortion

“Bum p”

Z  +  35 to Z  +  95 min Variation o f  luminance bar amplitude B2 or B3

N ote  — Z  is the agreed time to com m ence the tests.

9 Maintenance of international television circuits

In  general the program m e booking  centre (PBC) will no t know  w hen perm anen t connections are in use for 
p rogram m e transm issions and  the agreem ent o f  the custom er m ust be ob ta ined  before such connections are 
in terrup ted  in ITCs to  carry out m ain tenance on a circuit.

10 Maintenance of international television circuits, links and connections

In te rna tiona l television circuits, links and  connections will com prise chains o f circuit sections, bo th  
national and  in ternational, connected in tandem , w hich are m ain tained  and  m ay be leased as separate entities. 
Each o f these circuit sections m ay have suitable m ain tenance lim its derived as quoted  in § 7.
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The Laws o f  A ddition m ay also be used to  derive expected perform ance lim its fo r such chains but 
p recau tions are necessary in the use o f such lim its for m aintenance purposes. It is possible th a t the overall 
response o f  the circuit, link or connection  may fail to  m eet the calculated perform ance expected, even though the 
response o f each circuit section com prising the chain  meets the indiv idual m aintenance lim its used for the 
calculation  o f the overall response. In  such cases the calculated response o f  the chain  can only be used as a guide 
to the expected overall response on the initial lining up , unless add itional overall equalizers are em ployed.

There is also the possibility  th a t the difference betw een the actual and  the calculated overall response o f 
the chain  can vary with tim e, even though the responses o f the indiv idual circuit sections rem ain  w ithin their 
respective m aintenance limits.

A N N E X  A 

(to R ecom m endation N.73)

Test signal elements

An indication  o f the signal elem ents required  to  carry out the tests m entioned  in this R ecom m endation  is 
given below  in the form  o f figures. Preferred assem blies fo r insertion test signals are given in R ecom m enda
tion  N.67.

C C IT T -  4 8 9 0 0
Line synchronizing pulses

N ote  -  This signal may contain field-synchronizing pulses.

FIGURE A-1/N.73 

Signal A for 625-line circuits

N ote  -  This signal may contain field-synchronizing pulses.

FIGURE A-2/N.73 

Signal A for 525-line circuits
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Signal B1 Signal B2 Signal B3

1.0

0,93

V

0 ,95

0,37

0,30

duration: 200 ns approx. 200 ns approx. 200 ns

0//o
100

00

50

10 

0

C C IT T  -  4 8  9 P 0

N ote 1 -  In some OIRT countries, a half-amplitude duration o f 160 ns is used for B l and a time of rise o f 80 ns for B2. 
N ote  2  -  In France, the normal time o f rise o f B2 and B3 is approximately 110 ns.

FIGURE A-3/N.73 

Signal B for 625-line circuits

Signal B1 Signal B2 Signal B3

IRE
units

100

9 0

1 28

Half-amplitude 
duration: 250 ns

Time of rise: 
approx. 125 ns

FIGURE A-4/N.73 

Signal B for 5 25-line circuits
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V 

0,86

0,65

0,44

0,30

0 4 8 12 18 24 30  36 4 2  4 8  50 y s

C C I T T - 4 8 9 4 0

N ote  -  Some OIRT countries use 1.5 MHz and 2.8 MHz for the 2nd and 3rd bursts.

FIGURE A-5/N.73 

Signal C for 625-line circuits

IRE
units

100 -

75 -

50 - —

2 5  -  

0 _

0 8 12 24 32 40  48 56 64 * -
128

C C I T T - 4 8  9 5 0

FIGURE A-6 /N.73 

Signal C for 525-line circuits
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FIGURE A-7/N.73 

Signal D for 625-line circuits
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a)

b) C C IT T - 4 8 9 T 0

N ote 1 -  Scale refers to tread levels.
N ote  2  — Sub-carrier amplitude is ± 20 IRE units.

FIGURE A-8/N.73 

Signal D for 525-line circuits
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Signal F for 625-line circuits
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Signal F for 5 25-line circuits
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Signal G for 625-line circuits
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FIGURE A-12/N.73 

Signal G for 525-line circuits
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SECTION 3

IN T ER N A T IO N A L  V ID E O C O N FE R E N C E  T R A N SM ISSIO N S

3.1 International videoconference transmissions — Definitions

Recommendation N.81

DEFIN ITIO N FOR APPLICATIO N TO IN TERN ATION AL VIDEO CO NFEREN CE T R A N SM ISSIO N S

(under study)

3.2 Line-up, service commissioning and maintenance of videoconference systems

Recommendation N.86

LIN E-U P A N D  SERVICE C O M M ISSIO N IN G  OF IN TERN ATION AL  

VIDEO CO NFEREN CE SY STE M S OPERATING AT TR A N SM ISSIO N  BIT RATES 

O F 1544 AN D  2048 kbit/s

1 G eneral

This R ecom m endation deals w ith the line-up and  service com m issioning o f  in ternational v ideoconference 
systems rou ted  over transm ission paths operating  a t transm ission b it rates o f  2048 and  1544 k b it/s . In  this context 
an in ternational videoconference system com prises the in ternational videoconference connection  and  the v ideocon
ference room s which are interconnected.

Figure 1 /N .86  shows the constituen t parts o f an in ternational videoconference connection . R ecom m enda
tion H .110 [1] describes hypothetical reference connections fo r videoconferencing.

The video codecs are norm ally  located w ithin the videoconference studios bu t in som e circum stances are 
located elsewhere so th a t the local tail serving the videoconference studio m ay be provided on w ideband  analogue 
(e.g. 5.5 M H z) or higher o rder d ig ital transm ission  systems (e.g. 140 M bit/s). C odecs are described in R ecom m en
dation  H.120 [2].

The location o f any 2048/1544 k b it/s  rem ultiplexers which m ay be involved will be as agreed betw een the 
A dm inistrations.
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FIGURE 1/N.86

The constituent parts of an international videoconference connection

Supplem ent N o. 5.2 gives guidance on  the setting up  and  testing arrangem ents fo r videoconference studios.

The in ternational v ideoconference centre p rovides the in terconnection  po in t o f the national v ideoconfer
ence circuit and  the in ternational link. This in terconnection  m ay be m ade m anually  or by au tom atic  means.

N orm ally  the in ternational v ideoconference link will be com m on fo r all videoconference calls betw een the 
tw o A dm inistrations concerned, w hereas the national v ideoconference circuits will vary from  call to call. T hus, in 
add ition  to  the setting up and lin ing up  o f the constituen t parts o f  the in te rna tiona l videoconference connection , 
service com m issioning tests are m ade betw een videoconference studios p rio r to  the opening o f  an  in ternational 
videoconference service to ensure th a t a service can be satisfactorily  sustained.

2 Setting up and lining up the constituent parts of the connection

2.1 N ational videoconference circuits

The national videoconference circuits should  be set up  and  tested in accordance w ith the national 
procedures o f  the A dm inistrations concerned. This will include the line up  o f  any sections w hich m ay no t be 
provided  as 2048 or 1544 k b it/s  d ig ital paths. The 2048 and  1544 k b it /s  d a ta  perform ance lim its to  be m et are 
given in Table 1 /N .86  and it is recom m ended tha t tw o d a ta  tests should be m ade, each o f one h o u r’s du ra tion , on 
d ifferent days and  at times tha t cover the peak  traffic periods on the route concerned.

2.2 ' International link

The in ternational v ideoconference link will only need to be set u p  and  tested when establishing the first 
service betw een tw o A dm inistrations. The procedures o f  R ecom m endation 555 [3] should apply.

A d a ta  test should be m ade o f five hours du ra tion  and  should be scheduled so as to  include the peak 
traffic  period  on the route concerned. The test results should m eet the d a ta  perform ance lim its given in 
Table 1/N .86.

3 Performance check codec-to-codec

The constituent parts o f  the connection  having been satisfactorily  lined up  and  connected together a t the 
in ternational videoconference centres, three data  tests (each o f one h o u r’s du ra tion ) should be m ade betw een the 
codecs. The tests should be m ade on d ifferent days and  at tim es to cover the peak  traffic periods for the route. 
The testers should be connected a t the digital line side o f the codecs, as close to  the codecs as possible. E ach test 
should m eet the d a ta  perform ance lim its given in Table 1/N .86. '

W here loop  facilities exist, loop  m easurem ents m ay be m ade in o rder to  ob ta in  reference m easurem ents for 
subsequent m aintenance. C are m ust be taken  to avoid sim ultaneous opera tion  o f loop  facilities.
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TABLE 1/N .86  

Path performance test lim itsa)

N om inal data 
rate b) 

(kb it/s)

Bit error 
ratio 

(BER)

Max. errors 
in 1 hour

Severely 
errored 
events c) 

in 1 hour

Error-free
seconds
(EFS)

(%)

N ational videoconference circuit
2048 1 x 10~6 7 142 0 92

1544 1 x  1 0 -6 5 530 0 92

International videoconference link
2048 1 x 1 0 -6 7 142 2 92

1544 1 x 10~6 5 530 2 92

International videoconference 
connection

2048 3 x 10~6 21427 2 92

1544 3 x  IQ" 6 16 589 2 92

a) The limits are provisional and subject to further study.

b) Structured formatting required with a consequent reduction in actual test data rate as follow s:

At 2048 k b it/s, test data rate =  1984 k b it/s (time slots 1 to 31 only);

At 1544 kb it/s, test data rate =  1536 k b it/s (8 bits used for frame alignment).

c) Severely errored events are defined by the particular data tester used, e.g. 20 000 errors in 100 000 bits. A continuous period o f  
up to 10 seconds, during which severely errored transmission persists, will be considered as a single severely errored event.

N ote 1 — In addition to the above limits the BER shall be no worse than 1 x 10~5 over any 5-minute period during the tests
(5952 errors at 2048 k b it/s and 4608 errors at 1544 kb it/s). If  this test fails, then corrective action shall be taken on the
offending section.

Note 2 — For loop-tests, the above limits should be doubled (92% EFS becom ing 84% EFS).

4 Digital test equipment

The d a ta  tester required  fo r the above tests shall be capable o f transm itting  and  receiving a test pa ttern  
w ithin a signal structured  in accordance w ith R ecom m endation G.732 [4] fo r 2048 k b it /s  interfaces o r R ecom m en
d ation  G.733 [5] for 1544 k b it/s  interfaces. The natu re  o f  the test pa ttern  is undefined  but should be the subject o f  
fu rther study.

W hen w orking th rough  a 2048/1544 k b it /s  rem ultiplexer, the test signal should be restricted to  tim e 
slots 1-24 w ith tim e slots 25-31 being vacant.

I f  com patib le testers are n o t available at bo th  ends o f the link  or connection  under test, then one tester 
should be used to transm it and  receive w ith a  loop being provided  at the o ther end.

5 Videoconference studios

All videoconference studios tha t will be used fo r in ternational v ideoconference calls should com ply w ith 
agreed design standards. Providers and  operators o f  such studios are encouraged to  adop t the provisions o f 
Supplem ent No. 5.2 until C C IT T  R ecom m endations are specified. The adop tion  o f  com m on standards facilitates 
the interw orking betw een any p a ir  o f studios in d ifferent countries w ith pre-call adjustm ents reduced to a 
m inim um .
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6 Service commissioning tests

6.1 General

The in ternational v ideoconference connection  having been satisfactorily  tested, functional video and audio  
service com m issioning tests should be undertaken  betw een the v ideoconference studios.

6.2 Test videoconference studios

The videoconference studio chosen by an A dm inistra tion  fo r com m issioning tests should be typical (with 
regard to the param eters o f  Supplem ent 5.2) o f  all the o ther studios to  be used fo the service. This studio should 
then serve as a reference studio fo r any fu ture tests betw een v ideoconference studios with o ther A dm inistrations.

The reference studio for each A dm inistra tion  should be identified to all o ther A dm inistrations. The 
param eters o f this studio should also be shared w ith all o ther A dm inistrations.

6.3 Commissioning test

The end-to-end com m issioning tests betw een v ideoconference studios are described in Supplem ent 5.2. The 
purpose o f the tests is to dem onstrate  th a t the in ternational videoconference system perform s adequately  w hen the 
constituen t parts are connected together. The tests include a subjective assessm ent o f the m ain functions o f  each 
v ideoconference studio  and selected objective tests. The tests are n o t in tended  to  be exhaustive, bu t should serve as 
sam ple checks in com pliance w ith the standards and  as a confiden t ind ica to r to bo th  A dm inistra tions before the 
opening  o f an in ternatina l videoconference service.
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Recommendation N .90

M AINTENANCE OF IN TERN ATION AL VIDEO CO NFEREN CE SYSTEM S  

OPERATING AT T R A N SM ISSIO N  BIT RATES OF 1544 AN D  2048 kbit/s

1 Scope

This R ecom m endation  deals w ith the m ain tenance procedures to  be app lied  to in ternational v ideoconferen
cing systems operating  at transm ission  b it rates o f 1544 and  2048 kb it/s .

2 General

2.1 The configuration  show n in Figure 1 /N .90  is a sim plified descrip tion  o f  a typical connection .

2.2 E ach partic ipating  A dm inistration  shall establish an  in ternational videoconference centre (IVC) w ith the
sam e general responsibilities an d  functions as those set out in R ecom m endation  N.55 for an  in ternational 
television centre (ITC ) in respect o f  in ternational television connections. H ow ever, as a videoconference connec
tion  is a b id irectional transm ission pa th , the choice o f  contro l and  sub-contro l IVCs shall always be established by 
m utual agreem ent. This choice should  hold fo r all the in ternational videoconference connections serving two 
A dm inistrations.
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The constituent parts of an international videoconference connection

2.3 The m ain tenance procedures are designed to facilitate restoration  o f  service w hen a v ideoconference 
connection  is b roken , or unaccep tab ly  degraded, du ring  a v ideoconference call. At this tim e it is essential tha t 
close cooperation  is m ain tained  betw een contro l and  sub-contro l IVCs in o rder to m inim ize d isrup tion  to the call.

2.4 The IVCs will require to  be prov ided  w ith equipm ent such as codecs, m onitors and  cam eras so as to  be 
able to  m ake lim ited functional checks (visual and  audio) fo r confirm ation  o f  call establishm ent and  rap id  fault 
sectionization.

A dditionally , testers should be available fo r 1544 and  2048 k b it/s  d a ta  perform ance tests. The testers 
should be able to  send a structured  test signal in accordance w ith either the R ecom m endation G.732 [1] or 
H.733 [2] structures. The test pa tte rn  should be a pseudo random  test signal o f  sequence length 215-1 as described 
in R ecom m endation 0.151 [3].

The tester conform ing to  R ecom m endation G.733 [2] should be able to  w ork at 1536 k b it /s  in form ation  
rate, sending the test signal in tim e slots 1 to  24.

The tester conform ing to  R ecom m endation G.732 [1] should be able to  w ork at 1536 o r 1984 k b it /s  
in form ation  rates. W hen switched to 1536 k b it /s  it should send the test signal in tim e slots 1 to  15 arid 17 to 25. 
W hen switched to 1984 k b it/s  it should  use tim e slots 1 to 31.

3 P re-call tests

It is essential th a t pre-call tests are m ade to confirm  th a t a scheduled call will be satisfactory. All 
equipm ents and  all parts o f the in ternational videoconference connection  to be used in a call should  be checked 
beforehand  on the day o f the call. F o r this pu rpose tests should be m ade o f  the com plete transm ission  path  
betw een the app rop ria te  videoconference studio(s) and  fron tier station(s) by each A dm inistra tion  and  betw een the 
fron tier stations (E F ’s).

These pre-call tests are in tended  to  be sim ple checks to establish tha t the transm ission paths are acceptable, 
fo r exam ple, tha t the transm itted  and  received rad io  frequency carrier levels a t each earth  station  are w ithin their 
p rescribed limits.

A dditionally , where the in te rna tiona l v ideoconference connection  is new or where previous, sim ilar calls 
have suffered problem s a com plete studio-to-studio  functional test should be m ade. This should take the form  o f  a 
visual and , if  appropria te , audio  subjective assessm ent o f the end-to-end perform ance. Such tests should be 
sufficiently in advance o f the start o f  the call (15 to  30 m inutes) to give som e opportun ity  for clearing any 
problem  which may be found. As experienced and  confidence is gained, the tim e required fo r pre-call testing 
should reduce.

4 Fault localization

4.1 A general outline o f the fau lt localization  procedure fo r in ternational v ideoconference connections is given 
below. This approach  aim s to rap id ly  localize a fault to  a circuit section.
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4.2 Fau lt reports m ay be received by either IVC on a  connection  bu t shall only be accepted from  points w ithin 
their ow n country.

4.3 O n receipt o f  a fault report the IVC shall m on ito r the connection  where possible to broad ly  localize the 
fault unless this is obvious from  the fau lt report o r from  other in fo rm ation , e.g. system alarm s. T he IVC should 
then im m ediately advise the d is tan t IVC o f  the reported  fault and  any in fo rm ation  which m ay assist to determ ine 
the course o f action  to be taken.

4.4 I f  the source o f the problem  is not know n then bo th  IVCs shall w ork together to determ ine in which 
circuit section the fau lt lies, e.g. by m eans o f  loopback. Preferably this should be in accordance w ith an  agreed 
p lanned  procedure. I f  these procedures do no t localize the fault then the IVCs shall agree the fu rther action to be 
taken.

4.5 I f  at any stage the fault is localized then the app rop ria te  clearance procedures should be pu t in hand.

4.6 B oth IVCs should be in constan t telephone con tac t during these procedures. The IVCs should report to 
their respective videoconference studios (VSs) no  longer than  10 m inutes after receipt o f the fault report advising 
on localization  progress and estim ated tim e to restore service. A second status report should be given after a 
fu rther m axim um  period  o f 10 m inutes. If, at 20 m inutes follow ing the fault report, the tim e to restore service has 
no t been determ ined then  the custom ers should be so advised and  a decision m ade as to w hether o r no t to abort 
the call.

4.7 If, during localization, the overall connection  is found to be satisfactory, the problem  m ay be caused by 
the in terw orking o f the studio equ ipm ent (e.g. codecs). In  this case it m ay prove necessary to m on ito r and  test the 
connection  VS to VS.

4.8 M inor problem s th a t are reported  fo r correction  b u t which do no t m ake a call unusable, shall be accepted 
for clearance and  entered in the fau lt record b u t shall no t count against the service availability  o f  the connection. 
A ction to  deal w ith such problem s should n o t in te rrup t an  ongoing call, except at the d irection  o f  the 
contro l IVC.

4.9 W here a v ideoconference call transm ission is encrypted, the VSs shall be required  to rem ove the 
encryption  for fault localization and  clearance purposes when requested by the IVCs.

5 Maintenance parameters

5.1 The m aintenance lim its fo r 1544 and  2048 k b it /s  transm ission paths are given in Table 1 /N .90 . W here the 
national videoconference circuit includes w ideband analogue or higher o rder digital system sections then the 
national m ain tenance standards should  apply  to these sections.

5.2 • Because o f the need to restrict the tim e taken for dealing w ith faults du ring  scheduled v ideoconference 
calls, any assessm ent o f the 1544 and  2048 K b it/s  perform ance tha t m ay be required  should be based on  b it error 
ratio  (B ER) m easurem ents only. The m easuring tim e should be kept to the m inim um  necessary fo r the 
investigation in hand.

5.3 W here m ain tenance activities do no t risk the establishm ent or com pletion  o f a scheduled videoconference 
call then any assessm ent o f the 1544 and  2048 k b it /s  perform ance should be against all the param eters show n in 
Table 1/N .90. Such m easurem ents should  be m ade over a m inim um  period  o f 15 m inutes.
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TABLE 1 /N .90

Maintenance lim itsa)

Nom inal data 
rate b) 

(kbit/s)

Bit error 
ratio 

(BER)

Max. errors 
in

15 minutes

Severely 
errored 
ev en tsc) 

in 15 minutes

Error-free
seconds
(EFS)

(%)

National videoconference circuit
1544 1 x lO" 6 1382 0 92

2048 1 x 10~6 1785 0 92

International videoconference link
1544 1 x 10~6 1382 0 92

2048 1 x 1 0 -6 1785 0 92

International videoconference 
connection

1544 3 x lO" 6 4147 0 92

2048 3 x  10- 6 5357 0 92

a) The limits are provisional and subject to further study.

b) Structured formatting required with a consequent reduction in actual test data rate as follow s:

At 2048 kbit/s, test data rate =  1984 k b it/s (time slots 1 to 31 only);

At 1544 k b it/s, test data rate =  1536 k b it/s (8 bits used for frame alignments).

c) Severely errored events are defined by the particular data tester used, e.g. 20 000 errors in 100 000 bits. A continuous period o f  
up to 10 seconds, during which severely errored transmission persists, will be considered as a single severely errored event.
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1 Technical information

Supplement No. 1.1

PREFIXES U SE D  IN THE DEC IM AL SYSTEM  

(For this Supplem ent, see page 409, V olum e IV.2 o f  the Green B ook)

Supplement No. 1.2

TR A N SM ISSIO N  M E A SU R EM E N T C O N V E R SIO N  TABLES  

(F or this Supplem ent, see page 409, V olum e IV.2 o f  the Green Book)

Supplement No. 1.3

THE N O RM AL (O R LAPLAC E-GA USS) DIST R IB U TIO N

(For this Supplem ent, see page 416, V olum e IV.2 o f  the Green Book)

Supplement No. 1.4

M E T H O D S O F QUALITY CO NTROL

(F or this Supplem ent, see page 422, V olum e IV.2 o f  the Green B ook)

Supplement No. 1.5

M ATHEM ATICAL PR O C ESSIN G  OF THE M E A SU R EM E N T RESULTS  

O F THE VARIATIO NS OF THE OVERALL LO SS OF TELEPH O N E CIRCUITS

(F or this Supplem ent, see page 451, V olum e IV.2 o f the Green B ook)

Supplement No. 1.6

STATISTICAL THEORY REQ UIREM ENTS  

(For this Supplem ent, see page 459, V olum e IV.2 o f the Green Book)
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2 Measuring techniques

Supplement No. 2.1

SO M E GENERAL O BSER V A TIO N S C O NCERNING  M EA SU R IN G  IN ST R U M E N TS  

A N D  M EA SU R IN G  TE C H N IQ U E S

(F or this Supplem ent, see page 463, V olum e IV.2 o f  the Green Book)

Supplement No. 2.2

M EA SU R EM EN TS O F LO SS  

(F or this Supplem ent, see page 471, V olum e IV.2 o f the Green Book)

Supplement No. 2.3

LEVEL M EA SU R EM EN TS  

(For this Supplem ent, see page 475, V olum e IV.2 o f  the Green Book)

Supplement No. 2.4

M E ASU REM ENT O F CROSSTALK  

(For this Supplem ent, see page 480, V olum e IV.2 o f  the Green B ook)

Supplement No. 2.5

M EA SU R IN G  ERRORS AND DIFFERENCES D U E  TO IM PE D A N C E IN ACCURACIES  

O F IN ST R U M E N TS AN D  APPARATUS. U SE  OF D EC O U PLE D  M EASU RING  PO IN TS

(F or this Supplem ent, see page 482, V olum e IV.2 o f  the Green B ook)

Supplement No. 2.6

ERRORS IN  THE IN D IC A T IO N S GIVEN BY LEVEL-M EASURING  

IN ST R U M E N TS D U E  TO INTERFERING SIG NALS

(F or this Supplem ent, see page 489, V olum e IV.2 o f  the Green Book)

Supplement No. 2.7

M E ASU REM ENT O F G R O U P DELAY A N D  G RO UP-DELAY D IST O R TIO N

(F or this Supplem ent, see page 492, V olum e IV.2 o f  the Green Book)
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Supplement No. 2.8

M EA SU R EM E N TS OF SU D D E N  PH A SE CH ANG ES O N  CIRCUITS  

(For this Supplem ent, see page 508, V olum e IV.2 o f  the Green B ook )

Supplement No. 2.9

VIBRATION TESTING

(F or this Supplem ent, see page 511, V olum e IV.2 o f  the Green B ook )

Supplement No. 2.10

M E TH O D  FOR M EASU RING  THE FREQUENCY SH IFT  

IN TR O D U C E D  BY A CARRIER CH ANNEL

(For this Supplem ent, see page 522, V olum e IV.2 o f the Green Book.)

Supplement No. 2.11

RAPID VERIFICATION TEST FOR ECH O  C O NTR OL DEV ICES

R ecom m endation  M.580 discusses the setting-up and  lin ing-up o f  in te rna tiona l circuits fo r public  tele
phony. This Supplem ent describes a m ethod for the rap id  verification o f adequate  echo contro l on those circuits 
fitted w ith echo contro l devices w hen they are in itially  established.

1 This test should be perform ed after all loss and  noise testing o f a newly established circuit is com pleted. It 
consists o f  an exchange o f tones to  verify th a t the echo contro l device at each term inal is functional as w ired in 
the circuit.

2 The circuit contro l should in itia te  the test w ith the d is tan t in ternational m ain tenance centre. It is in tended  
to  be app lied  during in itial line-up to  every circuit (m anual and  au tom atic) w ith a contro l device at each term inal 
should there be any doub t tha t echo contro l is no t effective for either end.

3 I f  we label the calling m ain tenance  centre the A T erm inal, and  the called  m ain tenance  centre the 
B T erm inal, the follow ing sequential procedure should be app lied  as ind icated , and  then also w ith A and  B 
interchanged.

3.1 T erm inal A sends a 1020 H z 1) tone at —15 dBmO to Term inal B.

3.2 T erm inal B sends a 1020 Hz tone  at —21 dBmO to T erm inal A after the 1020 Hz tone  is heard  at B.

3.3 N o 1020 Hz tone  should be heard  at T erm inal A. On the contrary, i f  a tone is heard , echo contro l at 
T erm inal B is no t taking place. The echo contro l device at B should be checked as app rop ria te  to  the type o f 
device in the circuit.

0  For additional information concerning the choice o f  a test frequency, see Recom m endation 0 .6  [1]
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3.4 Rem ove the 1020 Hz tone at T erm inal A to  cause the release o f  the echo contro l device at T erm inal B.

3.5 The 1020 H z tone from  T erm inal B should be heard  at T erm inal A to verify th a t the B contro l device has 
released. On the contrary, if  tone is n o t heard , check the echo contro l device B.

3.6 Rem ove all 1020 Hz test tones from  T erm inal A and  T erm inal B. The above test is sim ply a check to 
determ ine th a t the echo contro l device is effectively in the circuit a t each term inal. I t  is not a substitute fo r  detailed  
echo control device testing.

Reference

[1] C C IT T  R ecom m endation 1020 H z reference test frequency, Vol. IV, Rec. O.6.

Supplement No. 2.12

AN AUTOM ATIC DATA A C Q U ISITIO N  A N D  EFFECTIVE PR O C ESSIN G  

PRO CEDURE FOR G R O U P A N D  SU PE R G R O U P PILO T LEVELS

(For this Supplem ent, see page 524, V olum e IV.2 o f  the Green Book)

Supplement No. 2.13

L O O P M E T H O D  FOR THE M AINTENANCE OF 4-W IRE  

TELEPH O NE-TYPE LEASED CIRCUITS

(For this Supplem ent, see page 267, V olum e IV. 1 o f the Orange Book)

Supplement No. 2.14

AUTOM ATIC M EASU RING  DEVICE FOR CARRIER SY STE M S  

W ITH  A LARGE N U M BER  OF CH A N N E LS

(For this Supplem ent, see page 268, Volum e IV. 1 o f the Orange Book)

Supplement No. 2.15

D ETECTIO N O F CIRCUIT FAULTS  

(F or this Supplem ent, see page 275, Volum e IV. 1 o f  the Orange Book)

Supplement No. 2.16

RECEIVING RELATIVE LEVELS AT R EN TERS’ PR EM ISE S FOR INTERNATIONAL  

LEASED CIRCUITS U SE D  FOR DATA TR A N SM ISSIO N ')

1 General

In  the Series M R ecom m endations dealing w ith special quality  in te rna tiona l leased circuits (R ecom m enda
tions M.1020 [1] and  M.1025 [2]), it is advised th a t the receiving relative level at the ren ters’ prem ises should no t 
be low er than  —13 dBr. This is a m inim um  value, and  assum es tha t the pow er o f  the transm itted  d a ta  signal is the 
m axim um  allow ed by R ecom m endation  V.2 [3], nam ely —13 dBmO.

') This Supplement is based upon the replies received to the questionnaire appearing in CCITT Collectiveletter N o. 17 (11 June 
1981). A detailed analysis o f  the replies appears in Contribution COM  IV -N o. 46 o f  the 1981-1984 Study Period.
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U nder the above conditions, the absolute pow er available to the line signal detector o f  the receiving d a ta  
m odem  is - 2 6  dBm — the m inim um  value required by som e m odem s specified in Series V R ecom m endations.

The value o f  —13 dB r m akes no allow ance for present and foreseen influences on the received absolute 
pow er at da ta  m odem s, as discussed below.

2 Influences on the absolute power received at renters’ premises

2.1 General

The value o f absolute pow er received at a  ren ter’s prem ises (and  therefore available to a m odem ) is
influenced by a num ber o f factors, as follows:

— pow er o f the da ta  signal transm itted  by the sending m odem ;

— variations o f  overall loss w ith tim e on the in ternational leased circuit;

— effect o f lo ss/frequency  d is to rtion  on the in ternational leased circuit;

— errors in circuit engineering  and  line-up.

E ach o f these influences is discussed below.

2.2 Transm itted power

The m ajority  o f A dm inistra tions have adop ted  the m axim um  d a ta  signal pow er level perm itted  by 
R ecom m endation V.2 [3], nam ely, —13 dBmO. H ow ever, a significant num ber o f  A dm inistrations already use a 
level o f  —15 dBmO, while others in tend  to  use this level in the future.

2.3 Variations o f  overall loss with time

The overall loss o f  an  in te rna tiona l leased circuit is perm itted  to vary betw een ±  4 dB o f  the . nom inal 
value; see, fo r exam ple, R ecom m endation M.1020 [1], § 2.4.

In  the in ternational netw ork and  m any national netw orks, extensive use is m ade o f  au tom atic  gain contro l 
equ ipm ent on FD M  groups, supergroups, etc. and on transm ission systems. A lso, im proved circuit engineering 
and  an expanding in ternational netw ork have led to  circuits having relatively sim ple constitu tions. F inally, 
in ternational leased circuits benefit from  the inheren t gain stability o f  d ig ital transm ission m edia, w hich are 
increasingly being used in their provision.

The net effect o f the above factors is that the expected variation  in overall loss o f an in ternational leased 
circuit is m uch low er than  ±  4 dB, and  m ay be negligible in m ost cases.

2.4 Loss/frequency distortion

The loss/frequency  d is to rtion  o f  an  in ternational leased circuit is determ ined w ith respect to the loss at 
1020 Hz. H ow ever, the centre o f  the frequency band  p roduced  by Series V d a ta  m odem s is in the range 1700 Hz 
to  1800 Hz.

W here a circuit has required  equalization  fo r loss/frequency  d isto rtion , the difference betw een the loss a t 
1020 Hz and tha t at 1700/1800 H z is negligibly sm all. But, where a circuit does no t have requ ired  equalization , 
this difference can be significant. T ypical values are 1 dB for circuits to  R ecom m endation M.1020 [1], and  5 dB 
for circuits to R ecom m endation M.1025 [2].

2.5 Errors in circuit engineering or line-up

A ny erro r in the engineering or line-up o f  an  in ternational leased circuit which increases/decreases its 
nom inal overall loss will obviously have a direct and  p ro p o rtio n a l im pact on the absolute pow er received at the 
ren ter’s prem ises.

3 Impact on the receiving relative level at renters’ premises

Each o f the factors discussed in § 2 will have a calculable im pact up o n  the absolute pow er received a t a 
ren ter’s prem ises. This im pact is likely to differ fo r d ifferent A dm inistra tions and  will depend  u p o n  such 
influences as the size o f the n a tiona l netw ork , the extent to which autom atic  gain contro l is used and  the relations 
with which the A dm inistration  operates circuits.
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Thus, ind iv idual A dm inistra tions m ust determ ine w hat im pact, if  any, the factors in § 2 have upon  the 
receiving relative level they m ust ad o p t (have adopted) to  ensure p roper m odem  operation .

References

[1] C C IT T  R ecom m endation Characteristics o f  special quality international leased circuits with special band
width conditioning, Vol. IV, Rec. M.1020.

[2] C C IT T  R ecom m endation Characteristics o f  special quality international leased circuits with basic bandwidth
conditioning, Vol. IV, Rec. M.1025.

[3] C C IT T  R ecom m endation Power levels fo r  data  transmission over telephone lines, Vol. V III, Rec. V.2.

Supplement No. 2.17

RESULTS O F AN IN VESTIG ATIO N OF THE SERVICE AVAILABILITY  

PERFORM ANCE O F IN TERN ATION AL LEASED CIRCUITS M ADE IN 1982

1 Introduction

U sing the assessm ent p rocedure  specified in R ecom m endation M.1016 [1], 13 A dm inistra tions partic ipated  
in an  investigation  o f the service availability  perform ance o f their m utual in ternational leased circuits. This 
investigation was undertaken  from  1 January  1982 (0000 UTCO) to 31 M arch 1982 (2400 U TC ), and  involved 910 
full-tim e, po in t-to -po in t in ternational leased circuits.

This supplem ent contains the results o f this investigation, as evaluated  by the Federal R epublic o f 
G erm any.

2 Results

2.1 Table 1 gives the general perform ance results fo r all (910) in ternational leased circuits involved. The results 
u nder colum n B are based on faults and  dow n-tim es know n to  the contro l stations (R ecom m endation M.1012 [2]) 
o f  the circuits. The results under colum n C are based on in fo rm ation  from  the sub-contro l stations (R ecom m enda
tion  M.1013 [3]) and  the control stations.

2.2 Table 2 gives the service availability  perform ance results fo r each A dm inistra tion  involved in  the
investigation. F or each case, only  those in ternational leased circuits to  the rem aining 12 A dm inistrations 
partic ipating  in the investigation are included.

2.3 The cum ulative frequency d is tribu tion  graph  in Figure 1 shows the percentage o f  circuits (y-axis) and  the
corresponding  dow ntim e (x-axis) recorded during  the observation  period. The key results (from  Table 1, 
colum n B) have been show n on the graph.

2.4 In  accordance with the p rocedures specified in R ecom m endation  M.1016 [1] (§ 5.2 and  A nnex C), the
A dm inistrations partic ipating  in the perform ance assessm ent also exchanged add itional in fo rm ation  for considera
tion  w hen results from  different sources are com pared.

The results o f the analysis o f this in fo rm ation  ap p ear in Table 3. A gain, colum n B relates to in form ation  
from  the contro l stations while colum n C is based on  in fo rm ation  from  b o th  contro l and  sub-contro l stations.

2.5 It m ust be em phasized th a t all the results in Tables 1 and  2 and  Figure 1 relate to a three-m onth  
observation  period , as m entioned in  § 1 above.

9  UTC =  Coordinated universal time (UTC equals GM T, but replaces it).
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TABLE 1

Data and service availability performance results for all circuits involved in the assessment
(Observation period =  3 months)

Inform ation from:

Data and results Control station Control and 
sub-control 

stations
(A) (B) (C)

a) Num ber o f  circuits involved 910 910

b) Number o f  faults on all circuits 1357 2 049

c) D ow ntim e o f  all circuits (h) 8819 11 650

d) M ean downtim e per circuit (h) 9.7 12.8

e) Mean time to restore service (M TRS) (h) 6.5 5.7

f) M ean number o f  faults per circuit 1.49 2.25

g) M ean availability per circuit (%) 99.55 99.40

h) M ean time to failure (MTTF) (h) 1443 954

i) Circuits with downtim e better than mean value (%) 80.0

j) Circuits for which no downtim e was recorded ' (%) 47.7

k) D ow ntim e not exceeded by 95% o f  the circuits (h) 54.0

Note  — A later investigation held in 1983 on 22 circuits showed results which are in line with the above results.
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TABLE 2

Results from each country to all other countries 

Investigation of international leased circuits
(Observation period =  3 months)

Circuits D ow n 
time not 
exceeded 
by 95 % 
o f  the 

circuits

A dm in
istration

N o. de 
circuits 

involved

Num ber 
o f  faults 

on all 
circuits

D ow n
time o f  

all 
circuits

Mean 
downtim e 
per circuit

MTRS
Mean 

no. faults 
per circuit

Mean
avail
ability

per
circuit

M TTF

with
downtim e

better
than
mean
value

Circuits 
with no  

recorded 
downtim e

(hours) (hours) (hours) (%) (hours) (%) (%) (hours)

(a) (b) (c) (d) (e) (f) (g) (h) (i) G) (k)

1 9 6 12.7 1.4 2.1 0.67 99.93 3238 68.9 77.8 12

7 100
76 399 4.0 5.3 0.76 99.82 2837

79.0 64.0 18I 120 529 5.3 4.4 1.20 99.75 1796

3 10
74

114
183
334

18.3
33.4

2.5
2.9

7.40
11.40

99.15
98.45

289
187

70.0 10.0 52

4 25
49
76

274
342

11.0
13.7

5.6
4.5

1.96
3.04

99.49
99.37

1096
706

80.0 24.0 23

r 13 96 32.0 7.4 4.33 98.52 491
66.7 0.0 92J 5 16 196 65.7 12.3 5.33 96.96 393

/T 315
471 3507 11.1 7.5 1.50 99.48 1437

79.1 42.5 65o 678 4511 14.3 6.7 2.15 99.34 997

91
108 1177 12.9 10.9 1.19 99.40 1809

81.3 51.7 627 187 . 1382 15.2 7.4 2.05 99.30 1044

30
126 180.2 6.0 1.4 4.20 99.72 513

73.3 23.3 288 190 305.5 10.2 1.6 6.33 99.53 339

o 100
185 869 8.7 4.7 1.85 99.60 1163

77.0 44.0 45y 228 988 9.9 4.3 2.28 99.54 943

68
61 188 2.8 3.1 0.90 99.87 2405

80.9 64.7 21
130 462 6.8 3.6 1.91 99.69 1126

11 1
0 0 0.0 0.0 0.0 100 2160

0.0 100 0
1 0.2 0.0 0.0 1.0 99.99 2160

12' 150
163 1902 12.7 11.7 1.09 99.41 1976

77.3 52.0 73
230 2192 14.6 9.5 1.53 99.32 1399

13 O 16 19.7 2.5 1.2 2.00 99.89 1079
62.5 50.0 7O

23 25.6 3.2 1.1 2.88 99.85 750
/

Mean 910
1357 8819 9.7 6.5 1.49 99.55 1443

80.0 47.7 54.0
2049 11650 12.8 5.7 2.25 99.40 954

N ote 1 — First row is control station data; second row is control +  sub-control data. 

N ote 2 — Results have been rounded o ff  in som e cases.
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N ote 1 -  Point y ,  is the intercept on the y-axis, and corresponds to zero downtime. In this case, 47.7 % of 
circuits (= 434 circuits) were not the subject o f a fault report to the Administrations within the 3 month 
observation period.

N ote 2 -  95 % o f circuits had a downtime of less than 54.0 hours.

N ote 3  -  Point y 2 is the intercept on the y-axis which corresponds to the mean downtime per circuit (p. d t ) .  

In this case, 80.0 % o f circuits (728 circuits) had less than 9.7 hours o f downtime.

N ote 4 -  The results reflected in this graph are taken from Table 1, column B.

FIGURE 1

Cumulative frequency distribution graph showing 
percentage of circuits with downtime better 

than x hours (910 circuits, from all countries 
to all countries; observation period = 3 months)
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Results of analysis of additional information exchanged between the participating Administrations

TABLE 3

Replies (% o f  circuits)

Types o f  information exchanged  
and possible replies

(A)

Control station 
only
(B)

Control and 
sub-control 

stations 
(C)

International leased circuits are given priority maintenance attention over 
public circuits

Yes 47.0 29.0

N o 53.0 71.0

Duplicated circuit sections (circuit level only)

Subscriber line (terminal national section) 
an d /or  national line (wholly or partly) 
an d /or  international line 9.8 7.1

N o  duplication 90.2 92.9

Fault clearance service

Office hours only 31.0 33.9

24 hours/7 days per week 69.0 66.1

Lim its applied to determ ine i f  a fa u lt exists

M.1040 [4] 45.7 43.8

M.1040 type, but with more stringent limits or additional parameters 0.0 0.2
M .1040 type, but with less stringent limits or fewer parameters 0.0 0.0

M .1020 [5] 52.6 53.6

M .1020 type, but with more stringent limits or additional parameters 1.6 0.9

M.1020 type, but with less stringent limits or fewer parameters 0.1 1.5

M.1025 [6] 0.0 0.0
M.1025 type, but with more stringent limits or additional parameters 0.0 0.0
M.1025 type, but with less stringent limits or fewer parameters 0.0 0.0

Customer informed about planned outages

In principle always 71.4 66.5

In .principle never 0.0 0.0
Sometimes 28.6 33.5

References

[1] C C IT T  R ecom m endation Assessm ent o f  the service availability perform ance o f  international leased circuits,
Vol. IV. Rec. 1016.

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

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

[41 C C IT T  R ecom m endation Characteristics o f  ordinary quality international leased circuits, Vol. IV,
Rec. M.1040.

[5] C C IT T  R ecom m endation Characteristics o f  special quality international leased circuits with special band
width conditioning, Vol. IV, Rec. M.1020.

[6] C C IT T  R ecom m endation Characteristics o f  special quality international leased circuits with basic bandwidth
conditioning, Vol. IV, Rec. M.1025.
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3 Supplements to the Series O Recommendations

(see Fascicle IV.4)

4 Transmission performance of the international network

Supplement No. 4.1

STABILITY OF OVERALL L O SS AND PSO PH O M ETR IC  N O ISE : 

RESULTS OF RO UTINE M AINTENANCE M EA SU R EM EN TS  

M ADE O N  THE INTERNATIONAL NETW ORK  

DU RING  THE FIRST HALF O F 1978

(For this Supplem ent, see page 68 o f Fascicle IV.3 o f the Yellow B ook)

Supplement No. 4.2

RESULTS A N D  ANALYSIS O F THE 10th SERIES OF TESTS  

OF SH O R T BREAKS IN TR A N SM ISSIO N

(For this Supplem ent, see page 80 o f  Fascicle IV.3 o f the Yellow B ook)

Supplement No. 4.3

CHARACTERISTICS OF LEASED INTERNATIONAL TELEPH O NE-TYPE CIRCUITS

(For this Supplem ent, see page 564, V olum e IV.2 o f the Green Book)

Supplement No. 4.5

IN ST R U C T IO N S FOR M AKING FUTURE M EA SU R EM E N TS OF THE TR A N SM ISSIO N  

Q UALITY OF COM PLETE C O N N E C TIO N S FOR RECORDING  

THE RESULTS OF THE M EASU REM ENTS

(F or this Supplem ent, see page 569, V olum e IV.2 o f the Green Book)

Supplement No. 4.6

IN STR U C TIO N S FOR M AKING FUTURE M EASU REM ENTS OF THE TR A N SM ISSIO N  

QUALITY OF NATIONAL EX TEN SIO N S (EXCLUDING  SUBSC R IBER ’S LOCAL LINES) 

AND FOR REC OR DING  THE RESULTS OF THE M EASU REM ENTS

(For this Supplem ent, see page 580, Volum e IV.2 o f  the Green B ook)
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Supplement No. 4.7

IN ST R U C T IO N S FOR M AKING FUTURE M E A SU R EM E N TS O F THE T R A N SM ISSIO N  

Q UALITY OF IN TERN ATION AL CIRCUITS AND IN TERN ATION AL CENTRES AND  

FOR REC O R D IN G  THE RESULTS O F THE M EASU REM ENTS

(For this Supplem ent, see page 587, V olum e IV.2 o f  the Green Book)

Supplement No. 4.8

RESULTS A N D  ANALYSIS OF TESTS OF IM PULSIVE N O ISE  

(For this Supplem ent, see page 593, V olum e IV.2 o f  the Green Book)

Supplement No. 4.9

W EIGHTING O F M EA SU R EM E N TS RELATING TO THE STABILITY OF CIRCUITS  

IN THE IN TERN ATION AL NETW ORK ACCO RDING  TO THE SIZE  

OF CIRCUIT G RO UPS

(For this Supplem ent, see page 283, V olum e IV .l o f the Orange Book)

Supplement No. 4.10

T R A NSIEN T ANALO GU E CIRCUIT IM PAIRM ENTS  

AN D  THEIR EFFECT O N  DATA T R A N SM ISSIO N

»
(For this Supplem ent, see page 86 o f Fascicle IV.3 o f  the Yellow B ook)

5 Maintenance of television circuits 

Supplement No. 5.1

R EQ UIREM ENTS FOR THE T R A N SM ISSIO N  O F TELEVISION  

SIG NALS OVER LO NG  DIST A N C E S

(For this Supplem ent, see page 598 o f  Fascicle IV.2 o f  the Green Book)

Supplement No. 5.2

SET TIN G -U P AN D  TESTING OF IN TERN ATION AL  

VIDEO CO NFEREN CE ST U D IO S

(In fo rm ation  subm itted  by the U nited  K ingdom )

1 To ensure the adequate perform ance o f  in ternational digital v ideoconference calls it is necessary to check, 
before any  videoconference studio  is p u t into in ternational service, com patib ility  w ith existing studios and  tha t 
m inim um  technical standards are achieved.
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The standards for establishing a videoconference studio are given in [1].

H aving established a new videoconference studio  to these standards it is then necessary to  m ake checks o f 
the satisfactory perform ance betw een the new studio and  an established (reference) studio. These checks are 
described in the follow ing sections.

2 Test equipment

To conduct the tests it will be necessary to have the follow ing test equipm ent:

a) a white noise generator set to  a bandw id th  o f 50 H z-10 kH z;

b) a filter which produces a flat (w ithin 3 dB) white or p ink  noise response w ithin the b an d  250-3000 Hz
rolling o ff at 48 d B /o c tav e  outside these lim its;

c) an audio  am plifier and  associated loudspeaker w ith the follow ing properties:

i) the loudspeaker m ust be able to  deliver a sound pressure level o f at least 100 dB S P L ’) at
150 mm from  the loudspeaker in the axis o f the loudspeaker;

ii) the acoustic properties m ust be sim ilar to the average hum an m outh (as regards the law  o f
decreasing acoustic pressure in the axis o f  em ission and  the law  o f  directivity);

iii) the loudspeaker m ust be single an d  small (diam eter less than  15 cm) conform ing to  D IN  45 500;

d) a  sound pressure level m eter (w ith A -weighting and  linear scale);

e) a level m easuring set.

3 Video tests

3.1 E lectronically generated co lour bars should be viewed on video m onitors both  locally, an d  at the d is tan t 
end, from  each cam era in turn  and  any noticeable degradation  should be corrected.

3.2 Each cam era should be checked in tu rn  fo r correct co lour balance and  saturation . C am eras w ith rem ote 
pan , zoom  or focus options should also have those tested.

3.3 Satisfactory pictures o f  the d istan t studio should  be subjectively judged  on the local studio  m onitor.

3.4 C am era switching should also be tested. Sw itching should no t cause excessive break-up  o f picture.
C om posite syncs should be in synchronisation  and  co lour subcarriers should be in phase for all video sources.

3.5 Facilities such as graphics, split screen, slides, facsim ile, etc, should be tested to ensure correct operation .
(W hen testing the graphics op tion , it is im portan t to  ensure tha t the codec has been switched to its high resolution
m ode.)

4 Audio tests

The audio tests described in § 4.2 shall be perform ed after the studio has been set up  in accordance w ith
§4 .1 .

The audio levels should be set up  using a w hite noise source. The position  o f m icrophones should no t be 
changed th roughout the tests and  should  represent the ir location  during  actual calls.

It should be noted tha t the levels specified for the follow ing tests are based on those given in [1] bu t 
m odified by experience.

4.1 Local audio test

i) C onnect the white noise generator, filter, am plifier and  loudspeaker in series. W ith the Sound Pressure 
Level M eter (SPLM ) placed as in Figure 1, a), ad just the white noise level to m easure 90 dBSPL on 
the SPLM.

0 SPL =  sound pressure level
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ii) The loudspeaker should  now  be positioned  relative to  the optical reference po in t (O R P — see N ote) 
as in Figure lb ) and  the audio  levels at the inpu t to the codec should have an average value o f 
— 9 dBm  with respect to all seating positions. Any adjustm ent to achieve this should be m ade 
im m ediately p rio r to  the codec (Figure 1, b)).

N ote — The optical reference po in t is the po in t located  1200 m m  from  the floor level and 150 mm to 
the rear o f  the w orking edge o f the conference desk and  on the centre line o f each seating position.

iii) The w hite noise generator, filter and  am plifier should be used to sim ulate the nom inal received level 
( — 9 dBm ) from  a codec in to  the studio  loudspeaker. M easure the sound pressure level at the O R P  
which should be in the range o f  67 to  75 dBA, depending  on the acoustic conditions (Figure 1. c)).

T he audio level at the inpu t to the codec due to lo u d speaker/m icrophone  acoustic coupling should be 
m easured at less than  —40 dBm.

CSS

White noise 
generator H >-^<

a) Calibrated sound source (CSS)

T
1 Sound

150 mm pressure
level

1
1

m eter (SPLM)

90 dBSPL

ORP
o

CSS
150 mm A 150 mm

300 mm

Floor

cl-
Conference
desk

Studio send 
amplifier

- 9  dBm

b) Send side alignment

c) Receive side alignment and acoustic coupling

FIGURE 1 

Audio alignment
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In the follow ing tests, each end will be required  to send and  m easure aud io  levels a t the codec interface. 
F or ease o f  testing each end has been designated either A or B and  this should be decided p rio r to  any testing.

The received level at “A ” will be referred to as studio  Level 1 and  the received level at “B” will be referred 
to as studio Level 2.

4.2 A u d io  te s ts  ( s tu d io -to -s tu d io )  (Figure 2)

T0400930-87

FIGURE 2

Designations for levels and ends for audio tests

The w hite noise source referred  to below  is positioned  as in F igure 1, b) and ad justed  as described in 
§ 4.1 ii).

— Electrical noise
C onditions: A and  B mute room  m icrophones.

A and  B enable echo canceller.

M easurem ents: Level 1 =  electrical noise from  Studio B.
Level 2 =  electrical noise from  Studio A.

Specification: Level 2 <  — 53 dBm  (flat) at audio  ou tpu t o f codec.
Level 1 <  — 53 dBm  (flat) at audio  ou tpu t o f  codec.

4.2.1 “A ” end audio tests

a) Level check
C onditions: B sends w hite noise source a t —9 dBm  level.

B enables studio  m icrophone.
A m utes studio m icrophone.
A and  B enable echo cancellers.

M easurem ents: i) A m easures Level 1 at aud io  ou tpu t o f  codec.
ii) A m easures sound pressure level at O RP.

Specification: i) Level 1 at audio  o u tpu t o f codec =  — 9 dBm.
ii) Level at O R P  =  67 to 75 dBA.

b) Echo check
C onditions: A sends w hite noise at —9 dBm  level.

B enables studio m icrophones.
A and  B enable echo cancellers.

M easurem ents: A m easures Level 1 (echo).
Specification: Level 1 <  — 40 dBm  at audio  ou tpu t o f codec.

c) Echo return loss m easurem ent
C onditions: A sends w hite noise at —9 dBm  level.

B enables studio m icrophones.
A enables echo canceller.
B disables echo canceller.

M easurem ents: A m easures Level 1.
Specification: Level 1 <  —15 dBm  at aud io  ou tpu t o f codec.

d) Crosstalk check
C onditions: A sends w hite noise at —9 dBm  level.

B m utes studio m icrophones.
A and  B enable echo canceller.

M easurem ents: A m easures level 1 (crosstalk).
Specification: Level 1 <  —50 dBm.

Fascicle IV.3 — Suppl. No. 5.2 109



4.2.2 “B ” end audio tests

a) Level check

C onditions: A sends w hite noise source a t —9 dBm level.
A  enables source m icrophone.
B m utes studio m icrophone.
B an d  A enable echo cancellers.

M easurem ents: i) B m easures Level 1 a t aud io  ou tpu t o f  codec.
ii) B m easures sound  pressure level at O RP.

Specification: i) Level 2 a t audio  o u tpu t o f  codec =  — 9 dBm.
ii) Level at O R P  =  67 to  75 dBA.

b) Echo check

C onditions: B sends w hite noise a —9 dBm  level.
A  enables studio m icrophones.
B and  A enable echo cancellers.

M easurem ents: B m easures Level 1 (echo).
Specification: Level 2 <  — 40 dBm  at audio  ou tpu t o f codec.

c) Echo return loss m easurem ent

C onditions: B sends w hite noise at —9 dBm  level.
A enables studio  m icrophones.
B enables echo canceller.
A  disables echo canceller.

M easurem ents: B m easures Level 2.

Specification: Level 2 <  —15 dBm  at audio  ou tpu t o f  codec.

d) C rosstalk  check

C onditions: B sends w hite noise at —9 dBm  level.
A m utes studio m icrophones.
B and  A enable echo canceller.

M easurem ents: B m easures Level 2 (crosstalk).
Specification: Level 2 <  — 50 dBm.

5 Overall subjective checks

As a final confidence check, the general quality  o f  the sound and  vision received from  the d is tan t studio 
should be subjectively checked at the “A ” and  “B” ends fo r all seating positions.

Reference

[1] ' C E PT  T /T R  01-02E (N ice, 1985)

6 Miscellaneous

Supplement No. 6.1

EFFECT ON M A INTENANCE OF THE IN TR O D U C T IO N  OF NEW  C O M PO N EN T S  

AN D  OF M O D E R N  EQ U IPM EN T D E SIG N

(F or this Supplem ent, see page 620, V olum e IV.2 o f the Green B ook )
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Supplement No. 6.2

NEW  O PERATION AN D  M AINTENANCE O RG ANIZATIO N IN TH E M ILAN ITALCABLE  

INTERC ON TIN ENTAL TE LE C O M M U N IC A TIO N S CENTRE

(In fo rm ation  subm itted by Italcable)

1 Introduction

The purpose o f this Supplem ent is to  inform  the readers o f V olum e IV abou t the new  opera tion  and  
m ain tenance organization  which began service in 1986 in the M ilan Italcable In tercon tinen ta l Telecom m unications 
Centre.

The organization  which has been im plem ented consists essentially in the in tegration  o f the transm ission, 
line signalling and  switching technical staff into one single group.

The m otivation  behind these changes is th a t at the Italcable C entre the type o f  sw itching equipm ent is 
com pletely  electronic, equipm ent room s o f  the C entre are grouped  in a logistical a rrangem ent an d  the dig ita liza
tion  process w ithin the C entre is at an  advanced stage.

This situation  has given Italcab le  the opportun ity  to  change its organization  to exploit the advantages 
offered by a purely digital netw ork.

2 Logistical arrangement of equipment rooms

— The transm ission  and  sw itching systems are on the  sam e floor.

— The supervision room  is the sam e fo r the transm ission and  sw itching equipm ent and  is p laced in an
interm ediate position  betw een the room s w here the transm ission and  switching systems are located.

— The supervision o f bo th  transm ission and  sw itching systems from  the sam e technical staff allows 
integrated  contro l o f the the telephone system and  faster elim ination  o f  failures.

3 Digitalization process

In  Italy, as in o ther countries, the process o f  d ig italization  o f the transm ission and  sw itching equipm ent is 
in the phase o f gradual im plem entation .

Particularly  in the M ilan Italcab le  In tercontinen tal C entre a digital sw itching system is in the phase o f
testing (at present 2 SPC w holly electronic exchanges o f  the type T D M /P A M  are active).

The switching exchanges in  Italy w ith w hich the M ilan Italcable C entre is connected are also replacing 
their electrom echanical switches w ith digital ones.

4 Technicians training

The m ost onerous prob lem  th a t Italcable had  to  overcom e was re-tra in ing  the technical s ta ff by m eans o f 
courses and  the organization  o f  periods o f cooperative w ork in order to  ob tain  a hom ogeneous and  thorough  
p rep ara tio n  o f technicians w ith d ifferen t know ledge and  background  experience.

To guarantee the operation  and  the m ain tenance o f the transm ission and  switching equipm ent, Italcable 
had to  prov ide the sam e course tw ice for two separate groups, in o rder tha t a group  o f  qualified technicians was 
always available for service.

This p rincip le was a tta ined  bo th  for the sw itching technicians who a ttended  a transm ission course and  for 
the transm ission technicians who a ttended  a switching course.

A  period  o f  side-by-side co llabora tion  follow ed the theoretical tra in ing  in order to ob ta in  the experience 
required.

The whole tra in ing  phase lasted abou t 10 m onths for a to tal o f  35 m an-m onths.
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5 Organization

Italcable has now  an organ iza tion  for the transm ission  and  the sw itching equipm ent w hich is subdivided 
into 4 sections, nam ely:

1) p lann ing ,

2) operation ,

3) hardw are m aintenance,

4) softw are m aintenance.

O nly the staff o f the O peration  Section, w hich is em ployed for m ain ta in ing  the continu ity  o f service, is 
p resent 24 hours a day, seven days a  week.

The o ther technicians w ork norm al office hours five days a week. This has allow ed in the M ilan  C entre an 
easy transition  tow ards an  organ ization , which has now  been carried  out, based on a division according to 
functions.

6 Conclusions

A fter about a year o f experience w ith the new  organ ization , it is possible to estim ate w ith som e certainty 
the advantages reached in the M ilan  In tercon tinen ta l C entre  to which abou t 3000 circuits are connected 
(abou t 1200 are in ternational):

1) The centralized supervision o f the transm ission  and  sw itching equipm ent has e lim inated  the w asted 
periods o f  tim e which were needed fo r the transm ission  o f failure in fo rm ation  betw een transm ission 
and  sw itching staff. It has also allow ed a global view o f  the te lephone com m unication  process and , 
consequently , it has reduced the dura tion  o f “out-of-service periods” .

2) The in tegration  o f the sw itching and  transm ission  functions has im proved the efficiency o f  the staff 
and  it has increased the opera tional efficiency (+ 1 6 %  im provem ent in num ber o f operated  c ircu its / 
m an-hours w orked m onthly).

3) As a w hole there has been an im provem ent, bo th  in quality  o f service and  availability  o f the 
transm ission and sw itching systems.

4) C oncern ing  the changes involved fo r the opera tion  staff, it is evident tha t this has becom e less 
prob lem atic  and  overall m ore efficient.
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