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ITU-T RECOMMENDATION M.1050

LINING UP AN INTERNATIONAL POINT-TO-POINT LEASED CIRCUIT
WITH ANALOGUE PRESENTATION TO THE USER

Summary

This Recommendation provides two methodologies to ensure effective lining up of an international leased circuit with
anal ogue presentation to the user.

Sour ce

ITU-T Recommendation M.1050 was revised by ITU-T Study Group 4 (1997-2000) and was approved under the WTSC
Resolution No. 1 procedure on the 26th of June 1998.
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FOREWORD

ITU (International Telecommunication Union) is the United Nations Specialized Agency in the field of telecommuni-
cations. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of the ITU. The ITU-T is
responsible for studying technical, operating and tariff questions and issuing Recommendations on them with a view to
standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years, establishes the
topics for study by the ITU-T Study Groups which, in their turn, produce Recommendations on these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in WTSC
Resolution No. 1.

In some areas of information technology which fall within ITU-T’s purview, the necessary standards are prepared on a
collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a telecommunication
administration and a recognized operating agency.

INTELLECTUAL PROPERTY RIGHTS

The ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve the
use of a claimed Intellectual Property Right. The ITU takes no position concerning the evidence, validity or applicability
of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of the Recommendation
development process.

As of the date of approval of this Recommendation, the ITU had not received notice of intellectual property, protected
by patents, which may be required to implement this Recommendation. However, implementors are cautioned that this
may not represent the latest information and are therefore strongly urged to consult the TSB patent database.

0 ITU 1998

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the ITU.

ii Recommendation M.1050 (06/98)



o O~ W N P

CONTENTS

Page

R o oSSR 1
REFEIEINCES ...ttt ettt e e ke et e b e e bt s Rt eb e e et e aeeae e e £ ebeeaeene et e e enteseenbesaesaens 1
Terminology and AEfiNITIONS .......c.ciiieereeeer et b b e b bt s bt e b s s nnenes 2
F N o] 1 (= Y= o] ST 2
(€1 41 - | PSSP 3
Lining up the constituent parts of the CIFCUIT ...........ooi i e 3
6.1 N o o o] SRR 3
6.1.1 Overall [0ss at referenCe frEQUENCY .....cvcvvieiere et e s 3

6.1.2 Loss/frequency distortion (special quality CIrcUitSOnly) ......cccoceeeevievenieviesesie e sesese s 4

6.1.3 Group-delay distortion (special quality CIrcUitS ONlY) .....ccecveeeverieie e 4

6.2 INEEINALIONAl SECLION......viiitieticie ettt et st e et te et e st e sbeesbeeateeaeeebeeebeeabessbesbeesabeesbeenresnrens 4
6.2.1 Overall [0ss at referenCe frEQUENCY ....cvevveie ittt st n s 4

6.2.2 LOSSFrequenCy diStOrtioN.........ccccveeceeieeeee e st sre e ees 4

6.2.3 Group-delay distortion (special quality CIrcUitS ONlY) .....cceeveeevievieie e 4

6.3 INEENALONGL TINK ...ttt ettt b s e bt e nesbesseneen 4
Lining UP thE OVEFall CIFCUIL ......cueieeceieeeee ettt sttt st et e e e e e te s aesaentestesnentesnennens 4
7.1 L@ N7 | I a1 OSSR 5
7.2 L OSS/TreqUENCY QiSIOMTION. .....ccuiitiiie ettt r e sa e e s resbeeresaeereeseenseeneeneenenean 5
721 Ordinary qQUalILY CITCUITS........cceiiierecisie ettt sttt a e ae e sresrenneas 5

722 Special QUAlITY CIFCUITS ...c.vevieiiieiecee et st se e e aesrentesrenrnens 5

7.3 Group-delay distortion (special quality CIrCUItS ONIY) .....couecveiiieciieceeee e 5
7.4 Variation with time of the overall 0SS at 1020 Hz..........ceoviieiiiee ittt 6
74.1 Amplitude hits (special quality CIrCUItS ONIY)......ccccvieiiererere e e 6

7.4.2 (@107 V= 1o = SRS €

75 RANAOM CITCUIT NOISE. ... vttt ettt bbb et se st et s et e beneeneees €
7.6 Impulsive noise (special quality CIFCUILS ONIY) .....cceciiiiiiieeceeerer e srens 6
1.7 Phase jitter (special quality CIFCUILS ONIY) ...ccuvcieieiieie et 6
7.8 Total distortion (special quality CIrCUItS ONIY) ....c.ocviirieiiiirieireeee e 6
7.9 Single tone interference (special quality CIrCUILS ONIY) ......c.vvveieeieinesee e 7
7.10  Frequency error (specia quality CIFCUILS ONIY) ...ocvciiieieirieiriieiseeee e 7
7.11  Harmonic and intermodulation distortion (specia quality CIrcuitS Only).......cccceeveeevvienereneesieennnn. 7
7.12  Crosstalk (special quality CIFCUITS ONIY) ....c.cveirieiriieireee et 7
7.13  Power source interferences (special quality CirCUItS ONIY) .....cceeeeieiiierinine et 7
SECHION-DY-SECHION [INME-UD ...ttt et sttt e e st e seesesbeseebeseeneereneas 7
8.1 Lining up the anal OgUE-LYPE SECLION ......c.eiueiuiriirieeie ettt ettt b e eb e e sne e &
8.11 NELHONA SECLIONS ...ttt e e bbbt bbb be et e se e e e e e e e &

8.1.2 INEErNALTIONAl SECLION .....cviieiiieeie ettt st sae et seenenteeneas 10

8.2 Lining up the digital-tyPe SECHION ......ccuoiiie ettt et e se s 10
821 NELHONAl SECLIONS ...ttt st b e b et b e bt bt e ae et se e e e e e e 10

8.2.2 INEErNALIONAl SECLION ...ttt sttt e et e saesenteeneas 11

Recommendation M.1050 (06/98) i



10

11

12

13

14

iv

8.3 (@ V7< =1 I o1 (o0 [ RS

831 Configuration and testing of digital-type sections bounded by A/D converters ...............

8.3.2 Overal lineup

Additional reference measurements.

(= U aTe 10 gz I 01 0 RO

TransSMISSION IEVEl CRECKS.......eeiiiieiie ettt e e et e e st e e s s e et e s e st e e s sesseessassabeeessbeeesenreessanens

(IS I LT 011 =

Marking of equipment associated with special quality CIrCUILS........cccocvvereircere e

Short-time rerouting of special quality leased circuits

Recommendation M.1050

(06/98)

11

11

12

12

12

12



Recommendation M.1050

LINING UP AN INTERNATIONAL POINT-TO-POINT LEASED CIRCUIT
WITH ANALOGUE PRESENTATION TO THE USER

[Published as M.89 in 1964; revised and renumbered as M.102 in 1968;
new as M.111 and M.113in 1968; revised in 1972; combined with M.102 (part),

M.111 (part) and M.113 and revised in 1976; renumbered M.1050 in 1980;
revised in 1984, 1988, 1993 and 1998]

1 Scope
This Recommendation deals with the lining-up of both ordinary quality point-to-point leased circuits (the characteristics
of which are specified in Recommendation M.1040 [15]), and special quality point-to-point leased circuits (the

characteristics of which are specified in Recommendations M.1020 [12] and M.1025 [13]), which are provided by
anal ogue transmission systems or by a mixture of analogue and digital systems.

2 References

The following ITU-T Recommendations contain provisions which, through reference in this text, constitute provisions
of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations are subject
to revision; all users of this Recommendation are therefore encouraged to investigate the possibility of applying the most
recent edition of the Recommendation listed below. A list of the currently valid ITU-T Recommendations is regularly
published.

[1]  ITU-T Recommendation G.101 (1996), The transmission plan.

[2] ITU-T Recommendation G.122 (1993), Influence of national systems on stability and talker echo in international
connections.

[3] ITU-T Recommendation G.131 (1996), Control of talker echo.
[4] CCITT Recommendation G.134 (1988), Linear crosstalk.

[5] CCITT Recommendation G.151 (1980), General performance objectives applicable to all modern international
circuits and national extension circuits.

[6] CCITT Recommendation G.224 (1984), Maximum permissible value for the absolute power level (power referred
to one milliwatt) of a signalling pulse.

[71 CCITT Recommendation G.232 (1984), 12-channel terminal equipments.

[8] CCITT Recommendation H.13 (1988), Impulsive-noise measuring instrument for telephone-type circuits.

[9] ITU-T Recommendation M.60 (1993), Maintenance terminology and definitions.

[10] CCITT Recommendation M.580 (1988), Setting up and lining up an international circuit for public telephony.
[11] CCITT Recommendation M.1010 (1988), Constitution and nomenclature of international leased circuits.

[12] ITU-T Recommendation M.1020 (1993), Characteristics of special quality international leased circuits with
special bandwidth conditioning.

[13] ITU-T Recommendation M.1025 (1993), Characteristics of special quality international leased circuits with
basic bandwidth conditioning.

[14] CCITT Recommendation M.1030 (1988), Characteristics of ordinary quality international leased circuits
forming part of private switched telephone networks.
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[15]
[16]

[17]

[18]

[19]

[20]
[21]
[22]
[23]
[24]
[25]

[26]

[27]

(28]
[29]

[30]

3

CCITT Recommendation M.1040 (1988), Characteristics of ordinary quality international leased circuits.
CCITT Recommendation M.1060 (1988), Maintenance of international leased circuits.

ITU-T Recommendation M.1340 (1996), Performance allocations and limits for international data transmission
links and systems.

ITU-T Recommendation M.1370 (1993), Bringing-into-service of international data transmission systems.

ITU-T Recommendation M.2100 (1995), Performance limits for bringing-into-service and maintenance of
international PDH path, sections and transmission systems.

ITU-T Recommendation O.41 (1994), Psophometer for use on telephone-type circuits.

CCITT Recommendation O.71 (1988), Impul sive noise measuring equipment for telephone-type circuits.
CCITT Recommendation O.81 (1972), Group-delay measuring equipment for telephone-type circuits.
CCITT Recommendation O.91 (1988), Phase jitter measurement equipment for telephone-type circuits.
CCITT Recommendation O.95 (1980), Phase and amplitude hits counters for telephone-type circuits.
CCITT Recommendation O.111 (1988), Frequency shift measuring equipment for use on carrier channels.

CCITT Recommendation 0O.132 (1988), Quantizing distortion measuring equipment using a sinusoidal test
signal.

CCITT Recommendation M.810 (1988), Setting up and lining up of an international voice-frequency telegraph
link for public telegraph circuits (for 50, 100 and 200 baud modulation rates).

CCITT Recommendation V.2 (1988), Power levels for data transmission over telephone lines.
CCITT Recommendation V.55 (1988), Impulsive noise measuring instrument for telephone-type circuits.

CCITT Recommendation O.42 (1984), Equipment to measure non-linear distortion using the 4-tone
intermodulation method.

Terminology and definitions

Terminologies and definitions relating to this Recommendation are provided in Recommendation M.60 [9].

4

Abbreviations

This Recommendation uses the following abbreviations.

A/D
ES
FDM

RP
SES
TIC
TNC

Analogue/Digital

Errored Second

Frequency Division Multiplexing
Pulse Code Modulation

Renter’'s Premises

Severely Errored Second
Terminal International Centre

Terminal National Centre
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5 General

Figure 1 shows the constituent parts of an international point-to-point leased circuit.

RP TNC TIC TIC TNC RP
O () () (M) (M) Q
/ / / /

E : E International section E E E
' National section ! (International line) ! ! National section !
i H Pr — e H ™
! ! International link ! !

i r¢ . .. ™ i
! International leased circuit !
¢ g

, . T0405040-94/d01
RP  Renter's premises

TNC Terminal national centre
TIC Terminal international centre

Figure 1/M.1050 — The constituent parts of an international point-to-point leased circuit

Test signals transmitted over the international section and link should be applied at a level of —10 dBmO.

The method of line-up described in clauses 6 and 7 below requires that appropriate personnel be present at the renter’s
premises in the two terminal countries to carry out overall, end-to-end tests of the characteristics of international leased
circuits. The cooperation of staff at the terminal international centres may also be required to overcome language or
technical difficulties.

Recognizing that differing national practices may mean that the required degree of international coordination is difficult

to achieve, and acknowledging that it may not be possible to arrange simultaneous attendance at the two renter’s
premises because of time zone differences or restricted access to those premises, clause 8 below describes a method «
circuit line-up using a section-by-section approach.

It should be noted that the end-to-end line-up approach (see clauses 6 and 7) and the section-by-section approach (set
clause 8) are not compatible. Thus, Network Operators/Service Providers must agree, on a bilateral basis, which
approach they will adopt.

When a section is entirely routed over a digital transmission system, the section-by-section approach is preferred.

6 Lining up the constituent parts of the circuit

After the circuit has been set up, the following lining-up procedure should be followed in each direction of transmission.

6.1 National sections

When analogue access to the circuit is available at the terminal international centre, the following tests should be
performed regardless of whether the national section is provided by analogue circuit sections or a combination of
analogue, mixed and digital circuit sections.

6.1.1 Overall loss at reference frequency

Each national section should be lined up at the reference frequency according to national practices between the terminal
national centre and international centre. Note should be taken of the requirement concerning the receiving relative level
in 2.1/M.1020 [12], 2.1/M.1025 [13] and 2.1/M.1040 [15]. For international leased circuits forming part of a private
switched network, the loss of the national section must be consistent with meeting the required overall loss of the circuit
as agreed between Network Operators/Service Providers (refer to 2.1/M.1030 and to clause 3/M.1030 [14]). A record
should be kept of the levels received (including any measurements made at intermediate national test points). National
sections beyond the terminal national centre must also be lined up.

Recommendation M.1050 (06/98) 3



6.1.2 L oss/frequency distortion (special quality circuitsonly)

The loss/frequency distortion should be measured at several frequencies. The limits of Table 1/M.580 [10] (column
headed "between circuit access points') have to be met, if necessary, by means of an equalizer.

6.1.3 Group-delay distortion (special quality circuits only)

For circuits in conformity with Recommendation M.1020 [12], the limits to be applied are those given in
Figure 2/M.1020 [12]. In the case of circuits in conformity with Recommendation M.1025 [13], the group-delay
distortion should be measured and recorded for subsequent maintenance purposes. Any obvious abnormal condition
shall be cleared.

6.2 I nter national section

When analogue access to the circuit is available at the terminal international centres, the following tests should be
performed regardliess of whether the international section is provided by analogue circuit sections or a combination of
analogue, mixed and digital circuit sections.

6.2.1 Overall loss at reference frequency

The sections comprising the international line (see Figure 2/M.1010 [11]) should be lined up so that when, at the sending

terminal international centre, a test signal at a level of —10 dBmO is connected to the input of the international line, the
level received at the other terminal international centre is as close as possible to —10 dBmO. The level at intermediate test
points should also be as close as possible to —10 dBmO.

6.2.2 L oss/frequency distortion

The loss/frequency distortion should be measured at several frequencies. The appropriate limits of Tables 1/M.580,
2/M.580 and 3/M.580 [10] (column headed "between circuit access points") have to be met, if necessary, by means of an
equalizer.

6.2.3 Group-delay distortion (special quality circuitsonly)

For circuits in conformity with Recommendation M.1020 [12], the limits to be applied are those given in
Figure 2/M.1020 [12]. In the case of circuits in conformity with Recommendation M.1025 [13], the group-delay
distortion should be measured and recorded for subsequent maintenance purposes. Any obvious abnormal condition
shall be cleared.

6.3 International link

If it is possible, after the national and international sections have been lined up and connected together at the terminal
international centres, measurements should be made of the international link between terminal national centres. These
measurements should be of overall loss at reference frequency and loss/frequency distortion and should be recorded for
subsequent maintenance purposes.

7 Lining up the overall circuit

The constituent parts of the circuit having been satisfactorily lined up, the line-up of the overall circuit between renter’'s
premises should now be made.

Where loop facilities exist, these may be used to obtain reference measurements, for subsequent maintenance. Care mus
be taken to avoid simultaneous operation of loop facilities should they exist at both terminals.

4 Recommendation M.1050 (06/98)



71 Overall loss

The loss at 1020 Hz should be measured and recorded. Note should be taken of 2.1/M.1020 [12], 2.1/M.1025 [13] and
2.1/M.1040 [15]. For international leased circuits forming part of a private switched network, the overall loss of the
circuit should be adjusted to the value agreed between Network Operators/Service Providers (see 2.1/M.1030 [14] and
clause 3/M.1030 [14]).

If 2-wire operation is intended, the curve in Recommendation G.131 [3] may be used to determine if an echo
suppressor/canceller is necessary. Where appropriate, the stability of the circuit should be checked against the
requirements of Recommendation G.122 [2]. Inasmuch as the same sort of plant is used for leased circuits as is used to
provide the "national system" of Recommendation G.101 [1], this should ordinarily present no problem. References to
virtual switching points (extrémités virtuellesn French) in the G series Recommendations should be interpreted as
"pointsin the two directions of transmission on the international line at equal relative level".

7.2 L oss/frequency distortion

721 Ordinary quality circuits

The loss/frequency distortion should meet the limits of 2.2/M.1030 [14] or of 2.2/M.1040 [15] as appropriate.
Equalization should not normally be required to meet these limits.

722 Special quality circuits

The loss/frequency distortion should be measured at severa frequencies and recorded. To meet the limits given in
Figure 1/M.1020 [12] or in clause 1/M.1025 [13], as appropriate, mop-upequalization may be necessary (see Notes 1
and 2).

7.3 Group-delay distortion (special quality circuitsonly)
The group-delay distortion should be measured using a measuring set in accordance with Recommendation O.81 [22].

731 In the case of circuits to Recommendation M.1020 [12], the limits to be met are given in
Figure 2/M.1020 [12]. The maximum unequalized group-delay distortion to be expected at the receiving end is three
times that of Figure 2/M.1020 [12] (see Notes 1 and 2).

732 In the case of circuits to Recommendation M.1025 [13], the limits to be met are given in Figure 2/M.1025 [13]
(see Notes 1 and 3).

Notes concerning 7.2.2 and 7.3 (Equalization of loss/frequency distortion and group-delay distortion on specia quality
leased circuits):

NOTE 1 — The precise location of any necessary equalizers is left to Network Operators/Service Providers to decide according to
national practices. Equalizers built into the modems are not part of the international leased circuit as it is definednierRecom
dation M.1010 [11].

The Network Operator/Service Provider at the receiving end of the circuit is responsible for seeing that the circuit oveetdl the
distortion limits in the receiving transmission direction.

Routing restrictions may be necessary to achieve the loss/frequency and group-delay distortion limits specified. Facagrs that m
contribute to difficulties in meeting these limits are the number of through-group filters in group links, the number df channe
translating equipments, the use of edge channels, heavily loaded cable, etc.

NOTE 2 — Equal distortion limits have been allocated to the national circuit section at the transmitting end, the intdimatowhl
the national circuit section at the receiving end.

Individual cases of section limits being slightly exceeded can be accepted if the other sections do not attain theirttiatitheso
admissible overall unequalized distortion of three times the section limits at the receiving end is met.

NOTE 3 — Any necessary equalization to bring the overall group-delay distortion within the specified limits should beutatied o
one location only for each direction of transmission.

Recommendation M.1050 (06/98) 5



7.4 Variation with time of the overall lossat 1020 Hz

74.1 Amplitude hits (special quality circuits only)

Amplitude hits should be measured with an instrument complying to Recommendation O.95 [24] and recorded. The
limits specified in Recommendations M.1020 [12] and M.1025 [13], as appropriate, should not be exceeded.

7.4.2 Other variations

The variation of overal loss at 1020 Hz should be measured over a period of a few hours to check that the limits
specified in Recommendations M.1020 [12], M.1025 [13] and M.1030 [14] are not exceeded. If the results are not
satisfactory, the check should be continued to allow the trouble to be investigated and cleared.

75 Random cir cuit noise
Random circuit noise may be measured with a psophometer complying with Recommendation O.41 [20].

With the circuit correctly terminated, the psophometric noise power at the end of the circuit should be measured and

recorded. The measured noise power should meet the requirements of Recommendations M.1020 [12], M.1025 [13],

M.1030 [14] or M.1040 [15], as appropriatel. Where the measured noise is higher by 5 dB or more than the appropriate

value in these Recommendations or is higher than —38 dBmOp, whichever is the more stringent requirement, a fault
should be suspected and action taken to locate and remedy it where possible. It may be useful to compare noise
measurements on circuits of identical or similar constitution to help locate a possible fault.

7.6 Impulsive noise (special quality circuits only)

Impulsive noise should be measured with an instrument complying with Recommendation O.71 [21] and recorded. It
should meet the limits given in Recommendation M.1020 [12] or in Recommendation M.1025 [13] as appropriate.

A method of measurement is described in Recommendations H.13 [8] and V.55 [29].

It should be noted that satisfactory impulsive noise performance on a circuit is likely to be achieved if the circuit is
routed via a 64 kbit/s digital path complying with Recommendation M.2100 [19].

7.7 Phasejitter (special quality circuits only)
Phase jitter should be measured using an instrument complying with Recommendation 0.91 [23] and recorded.

The limits given in Recommendation M.1020 [12] or in Recommendation M.1025 [13], as appropriate, should not be
exceeded, and routing restrictions (for example, minimizing the number of modulating equipments) may be necessary to
achieve the objective limit.

7.8 Total distortion (special quality circuits only)

When the circuit includes any digital circuit sections, a measurement of total distortion should be made using an
instrument complying with Recommendation 0.132 [26]. Such a measurement will include contributions from
guantizing distortion, random noise, harmonic distortion and single tone interference. The minimum signal-to-total
distortion ratio is given in Recommendations M.1020 [12] and M.1025 [13]. However, if this minimum ratio is satisfied,

it should not be assumed that all the parameters which contribute to the measurement are satisfactory. The total
distortion measurement is not a substitute for the individual measurements specified in this Recommendation.

1 Recommendation O.41 [20] specifies a flat filter of 3.1 kHz bandwidth for unweighted noise measurements on data circuits. If this
filter is used, the noise values given in Recommendations M.1020 [12] to M.1060 [16] do not apply because they are based on the
use of psophometric weighting. Therefore, further study is required to determine the appropriate values for unweighted
circumstances.

6 Recommendation M.1050 (06/98)



7.9 Singletone interference (special quality circuits only)

The method of measurement is under study.

7.10 Frequency error (special quality circuitsonly)

The freguency error introduced by the circuit should be measured and recorded. A method of measurement is given in
Recommendation O.111 [25].

The limits specified in Recommendation M.1020 [12] or in Recommendation M.1025 [13], as appropriate, should be
met.

711 Harmonic and intermodulation distortion (special quality circuitsonly)

Harmonic distortion should be measured by injecting a 700 Hz test frequency of —13 dBmO at the transmit end of the
circuit. The level of any individual harmonic at the receiving end should not exceed the limit given in Recommen-
dation M.1020 [12] or in Recommendation M.1025 [13] as appropriate.

Alternatively, by bilateral agreement between Network Operators/Service Providers, a measurement of second and third
order intermodulation products using an instrument complying with Recommendation 0.42 [30] should be performed.
The limits are for further study.

The results should be recorded.

7.12 Crosstalk (special quality circuitsonly)
Crosstalk attenuation between different circuits and between the forward and reverse direction of the same circuit should
meet the characteristics given in Recommendations M.1020 [12] and M.1025 [13]. Measuring techniques for the

measurement of this parameter are described in Recommendations G.134 [4] and G.232 [7]. The bandwidth of the
measuring equipment should not exceed 10 Hz.

7.13 Power source interferences (special quality circuitsonly)
Admissible values of power source interferences are given in Recommendations M.1020 [12] and M.1025 [13].
A test reference frequency of 1020 Hz at a level of 0 dBmO has to be used for the measurement of this parameter. Levels

of unwanted side components should be measured at frequencies 4pdd1z (see Recommendation G.151 [5]) from
the test reference frequency.

8 Section-by-section line-up

The section-by-section approach to the line-up of international leased circuits has been devised to minimize the need for
international coordination and to overcome those situations where end-to-end line-up is not practical or possible.

Sections are defined in Figure 1.

Two section types will be considered depending on the transmission bearer:

— analogue-type section where the section is routed over an analogue transmission system or a mixture of analogue
and digital systems but, in any case, an analogue access to the circuit is available at the TIC;

— digital-type section where the section is entirely routed over a digital transmission system. It is assumed that a
digital access to the circuit at the nominal bit rate is available at both ends of the section.

Recommendation M.1050 (06/98) 7



A national section where the terminal section is routed over an analogue transmission system and the sub-section
bounded by TNC and TIC (nationa line, see Figure 2/M.1010 [11]) is fully digitized should be categorized as an
analogue-type section referring to the definition above. However, this classification may cause some difficulties in
lining-up operations. In this case, the national section should be split into two sub-sections lined up independently. The
terminal section shall be lined up according to analogue-type section specifications and the national line shall be lined up
according to digital-type section specifications. Allocating national section loss/frequency and group-delay distortion
limits to the terminal section should not cause any problem as digital systems do not normally impair these parameters.

8.1 Lining up the analogue-type section

Loss/frequency and group-delay distortion limits are apportioned to the international and national sections as follows
(see Figure 2):

— International section: one third;

— National sections: one third.

The resulting limits for the international and national sections are given in Tables 1 and 2 for loss/frequency and group-
delay, respectively.

National section International section National section
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Y
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! Renters | Terminal Terminal 1 Renters
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i premises | centre centre j premises |
1 1 [ 1
| et — 1 bo\ |
!_____ _. 3 (one third) 3 (one third) 3 (one third) !_}______.

[« > > >
r— T0405050-94/d02

Renter’s equipment

——o—— Measuring point

Figure 2/M.1050 — Apportionment of overall distortion limits to national and international
sections of international leased circuits

8.1.1 National sections

The following tests should be performed regardless of whether the national section is provided by analogue circuit
sections or by a combination of analogue, mixed and digital circuit sections.

8.1.1.1 Overall loss

Each national section should be lined up at the reference frequency according to national practices between the terminal
national centre and international centre. Note should be taken of the requirement concerning the receiving relative level
in 2.1/M.1020 [12], 2.1/M.1025 [13] and 2.1/M.1040 [15]. For circuits forming part of a private switched network, the
loss of the national section must be consistent with meeting the required overall loss as agreed between Network
Operators/Service Providers (see 2.1/M.1030 [14] and clause 3/M.1030 [14]). A record should be kept of the levels
received (including any measurements made at intermediate national test points). National sections beyond the terminal
national centre must also be lined up.
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Table 1/M.1050 — Apportionment of loss/frequency distortion limits

Overall lossrelativeto that at 1020 Hz (dB)
Frequency range (as pglraggc?]mﬁcetfiggfi ons) (aslgéraggégﬂﬂesﬁggl?gns)
M.1020 M.1025 M.1040 M.1020 M.1025 M.1040
Below 300 Hz Loss shall not be less than 0 dB, otherwise unspecified
300-400 Hz - - 0to-1.0 - - 0Oto-1.0
300-500 Hz +2.0t0-0.7 | +4.0to-0.7 - +2.0t0-0.7 | +4.0t0-0.7 -
400-2000 Hz - - +3.0t0 -1.0 - - +3.0t0-1.0
500-2500 Hz - +2.7 to -0.7 - - +2.7 to 0.7 -
500-2800 Hz +1.0t0 -0.3 - - +1.0t0 -0.3 - -
2000-2800 Hz - - +5.3t0-1.0 - - +5.3t0-1.0
2500-3000 Hz - +4.0to -0.7 - - +4.0t0 -0.7 -
2800-3000 Hz +2.0 to 0.7 - 0 to-1.0 +2.0 to 0.7 - Oto-1.0
Above 3000 Hz Loss shall not be less than 0 dB, otherwise unspecified
0 Unspecified

Tableau 2/M.1050 — Apportionment of group-delay distortion limits

Limitsfor group delay relative to the minimum measured
group delay in the 500-2800 Hz (ms)
Frequency range National sections International section
(as per Recommendations) (as per Recommendations)

M.1020 M.1025 M.1020 M.1025
Below 500 Hz Unspecified - Unspecified -
Below 600 Hz - Unspecified - Unspecified
500-600 Hz 1.0 - 1.0 -
600-1000 Hz 0.5 1.0 0.5 1.0
1000-2600 Hz 0.17 0.5 0.17 0.5
2600-2800 Hz 1.0 1.0 1.0 1.0
Above 2800 Hz Unspecified

8.1.1.2 Loss/frequency distortion

The loss/frequency distortion should be measured at several frequencies. The limitsin Table 1 (column headed "National
sections") have to be met, if necessary, by means of an equalizer (see Note 1).

8.1.1.3 Group-delay distortion (special quality circuits only)

The limits in Table 2 (column headed "National sections') have to be met, if necessary, by means of an equalizer
(see Note 1).
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8.1.1.4 Other characteristics (special quality circuits only)

The remaining characteristics of specia quality international leased circuits (see 2.4-2.11/M.1020 [12]
and 2.4-2.11/M.1025 [13]) should be treated in accordance with the national practices of the Network Operators/Service
Providers concerned, bearing in mind the constitution of the national sections involved. Note that it may not be
necessary to measure all such characteristics. For example, quantizing distortion need only be checked when a PCM
system is involved, while phase jitter and frequency error might be omitted where the national section is provided solely
by audio line plant.

It should be noted that satisfactory impulsive noise performance on a circuit is likely to be achieved if the circuit is
routed via a 64 kbit/s digital path complying with Recommendation M.2100 [19].

The limits given in 2.4-2.11/M.1020 [12] and in 2.4-2.11/M.1025 [13], as appropriate, apply to the overall circuit, and
cannot therefore be exceeded by either national section.

8.1.2 I nternational section

The following tests should be performed regardliess of whether the international section is provided by analogue circuit
sections or a combination of analogue, mixed and digital circuit sections.

8.1.2.1 Overall loss

The sections comprising the international line (see Figure 2/M.1010 [11]) should be lined up so that when, at the sending

terminal international centre, a test signal at a level of =10 dBmO is connected to the input of the international line, the
level received at the other terminal international centre is as close as possible to —10 dBmO. The level at intermediate test
points should also be as close as possible to —10 dBmO.

8.1.2.2 Lossfrequency distortion

The loss/frequency distortion should be measured at several frequencies. The limits in Table 1 (column headed
"International section") have to be met, if necessary, by means of an equalizer (see Notes 1 and 2).

8.1.2.3 Group-delay distortion (special quality circuits only)

The limits in Table 2 (column headed "International section") have to be met, if necessary, by means of an equalizer (see
Notes 1 and 2).

8.1.2.4 Other characteristics (special quality circuits only)

Bearing in mind the constitution of the international section, the remaining characteristics of special quality circuits (as
specified in 2.4-2.11/M.1020 [12] and 2.4-2.11/M.1025 [13]) should be checked using the measuring instruments and
methods of measurement mentioned in clause 7 above.

The limits given in 2.4-2.11/M.1020 [12] and 2.4-2.11/M.1025 [13] apply to the overall circuit, and cannot therefore be
exceeded by the international section. Staff responsible for the line-up of international leased circuits at the terminal
international centres should assess, based on the measured values for the international and national sections, whether c
not the overall limits will be met.

It should be noted that satisfactory impulsive noise performance on a circuit is likely to be achieved if the circuit is
routed via a 64 kbit/s digital path complying with Recommendation M.2100 [19].

8.2 Lining up the digital-type section

8.2.1 National sections

The national section is provided by a digital link. Tests should be performed according to national practices to ensure
that the link shows satisfactory error performance.

A performance allocation methodology derived from those described in Recommendation M.1340 [17] may be used to
calculate ES and SES performance limits applicable to this link. Percentage performance allocation attributable to this
link is the responsibility of the Network Operator/Service Provider concerned. However, it is suggested that national
section allocation should not exceed 30% of the overall allocation. This figure would become 15% for the TIC-TNC
section.

In the above cases, it is assumed that limits specified for analogue parameters will be met.
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8.2.2 International section

The international section is provided by a digita link. It is assumed that limits specified for analogue parameters will be
met if this link complies with Recommendation M.1370 [18].

The ES and SES performance limits of this digital link should be calculated by using the error performance allocation
methodology described in clause 3/M.1340 [17].

83 Overall circuit

8.3.1 Configuration and testing of digital-type sections bounded by A/D converters

Digital-type sections are directly connected together. Where an analogue-type section is to be connected to a digital-type
one, an A/D converter isinstalled at the end of this digital-type section. Where a national section is a digital-type one, an
A/D converter isinstalled at customer premises.

A test should be performed to check overall loss on any portion of the circuit bounded by A/D converters. A 1020 Hz
test signal at a level of =10 dBmO is sent to the input of the circuit section; the level received at the other end is as close
as possible to =10 dBmO.

832 Overall lineup

The constituent analogue and digital link sections of the circuit having been satisfactorily lined up, they should be
connected together.

Where appropriate and possible, the overall circuit should be checked for satisfactory operation (see clause 10 below).

Notes concerning 8.1.1.2, 8.1.1.3, 8.1.2.2 and 8.1.2.3 (Equalization of loss/frequency distortion and group-delay
distortion on special quality leased circuits):

NOTE 1 - The precise location of any necessary equalizers is left to Network Operators/Service Providers to decide according to
national practices. Equalizers built into the modems are not part of the international leased circuit as it is definednierRecom
dation M.1010 [11].

Routing restrictions may be necessary to achieve the loss/frequency and group-delay distortion limits specified. Facagrs that m
contribute to difficulties in meeting these limits are the number of through-group filters in group links, the number df channe
translating equipments, the use of edge channels, heavily loaded cable, etc.

NOTE 2 — The Network Operator/Service Provider at the receiving end of the circuit is responsible for seeing that thenaiternati
section meets the distortion limits in the receive direction of transmission.

9 Additional reference measurements

As part of the lining-up procedure, it may be considered useful to make reference measurements at intermediate points
by high-impedance bridging methods, and/or by measurements made on a loop-basis. Such measurements should be
carried out under the direction of the circuit control station.

10 Functional checks

Where appropriate and possible, the complete circuit should be checked for satisfactory operation as follows:

a) Circuit signalling should be checked for satisfactory operation. When the signalling current is transmitted at the
level permitted by nationa regulations, the limits given in the relevant Q-series Recommendations should not be
exceeded at the input to the international line.

b) Tests should be made to determine if excessive echo, instability or other impediments to satisfactory operation, are

present. For example, by means of a bilateral agreement, the additional characteristics mentioned in
clause 6/M.1060 [16] may be checked.
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Transmission level checks

It should be verified by direct measurement if possible (otherwise by calculation) that when the renter's apparatus is
transmitting signals at the level permitted by national regulations, the following limits (see Note 3) are not exceeded at
the input to the international line:

Data transmission (Recommendation V.2 [28]) —13 dBmO
Voice-frequency telegraphy
Amplitude- modulated O
Frequency - modulated see 4.1/M.810 [27]
Phototelegraph or facsimile

Amplitude modulation (white level) —-3dBmO
Frequency modulation —13 dBmO

Simultaneous transmission of various signals

Total power —13 dBmO

NOTE 1 — The above limits apply when the whole of the bandwidth is devoted to one particular transmission at any one time. When
the band is divided among two or more types of transmission, the power levels permitted by the various Recommendatiods mentione
above should be reduced by the quantity 10 log (XL@®, wherex is the nominal bandwidth in hertz occupied by the transmission
concerned.

NOTE 2 — In addition to the above specification, discrete frequency signals must comply with the requirements of Recommen-
dation G.224 [6].

NOTE 3 — These are considered too high by some Network Operators/Service Providers, and additional study of these limits is
anticipated in the future.

12

Leve limiters

Where level-limiting devices are fitted on the circuit, they should not introduce distortion when the levels transmitted are
within the permitted limits.

13

Marking of equipment associated with special quality circuits

In order to reduce to a minimum interruptions on the circuits, it is necessary that al equipment associated with such
circuits (e.g. amplifiers, channel trandating equipment, distribution frames, etc.) be positively marked so that the
maintenance staff can readily identify it and can therefore avoid causing interruptions to the circuit inadvertently when
they carry out maintenance work in repeater stations and exchanges.

14

Short-timererouting of special quality leased circuits

The make good of a special quality circuit in case of a breakdown or planned outage needs special attention in order to
keep the circuit characteristics within the required limits.

If there is a breakdown or planned interruption of a transmission system, rerouting should be carried out as far as
possible at group, supergroup, etc., or digital path level. This would normally not seriously affect the attenuation and
group-delay distortion. When such a rerouting of transmission links cannot be effected or when only the circuit
concerned is faulty, a reroute circuit or circuit section of similar constitution as that in service should be chosen, in
particular with regard to the number of FDM carrier sections and the relative number of analogue and digital circuit
sections. The procedure of short-time rerouting at audio level can be facilitated if nominated reroute circuit sections
having the same characteristics as the circuit sections of the regular route are available. This consideration also appliesto
thelocal line sections.

The circuit control station, if not directly involved, should be apprised of short-time rerouting which might affect the
operation of the circuit. If a complete line-up is not practical, e.g. due to the expected short duration of the
rearrangement, it is a minimum requirement that at least a check of the circuit overall loss at reference frequency and a
measurement of the random circuit noise should be made.

12
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Series A
SeriesB
SeriesC
SeriesD
SeriesE
SeriesF
SeriesG
SeriesH
Series|
Series J
SeriesK
SeriesL
SeriesM

SeriesN
Series O
Series P
Series Q
SeriesR
Series S
Series T
SeriesU
SeriesV
Series X
Series Y
SeriesZ

ITU-T RECOMMENDATIONS SERIES

Organization of the work of the ITU-T

Means of expression: definitions, symbols, classification

General telecommunication statistics

General tariff principles

Overal network operation, telephone service, service operation and human factors
Non-telephone telecommunication services

Transmission systems and media, digital systems and networks

Audiovisua and multimedia systems

Integrated services digital network

Transmission of television, sound programme and other multimedia signals
Protection against interference

Construction, installation and protection of cables and other elements of outside plant

TMN and network maintenance: inter national transmission systems, telephone
circuits, telegraphy, facsimile and leased circuits

Maintenance: international sound programme and television transmission circuits
Specifications of measuring equipment

Telephone transmission quality, telephone installations, local line networks
Switching and signalling

Telegraph transmission

Telegraph services terminal equipment

Terminals for telematic services

Telegraph switching

Data communication over the telephone network

Data networks and open system communications

Global information infrastructure

Programming languages
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