INTERNATIONAL TELECOMMUNICATION UNION

CCITT

THE INTERNATIONAL
TELEGRAPH AND TELEPHONE
CONSULTATIVE COMMITTEE

BLUE BOOK

VOLUME IlIl — FASCICLE I111.2

INTERNATIONAL ANALOGUE
CARRIER SYSTEMS

UNIVERSITATSBIBLIOTHEK
HANNOVER

RECOMMENDATIONS G.211-G.544 [NFOR&L%&&?QSOTHEK

IXTH PLENARY ASSEMBLY
MELBOURNE, 14-25 NOVEMBER 1988

UB/TIB H nover

i lll

Geneva 1989

ISBN 92-61-03321-0



CONTENTS OF FASCICLE III.2 OF THE BLUE BOOK

Part ]| — Recommendations G.211 to G.544

Line transmission

International analogue carrier systems

Rec. No. Page
SECTION 2 — General characteristics common to all analogue carrier-fransmission systems
2.1 Definitions and general considerations
G.211 Makeup of acarrier link . . . .. . . .. o o e 3
G.212 Hypothetical reference circuits for analogue systems . . . . ... .............. 10
G.213 Interconnection of systems in a main repeater station . .. ... ... .. ... ... ... 12
G.214 Line stability of cable systems . ... ... ... P 16
G.215 Hypothetical reference circuit of 5000 km for analogue systems . ............. 17
2.2 General recommendations
G.221 Overall recommendations relating to carrier-transmission systems . . ... ..... ... 18
- G222 Noise objectives for design of carrier-transmission systems of 2500 km . . . .. ... .. 20
G.223 Assumptions for the calculation of noise on hypothetical reference circuits for tele-
PROMY . . . o e 23
G.224 Maximum permissible value for the absolute power level (power referred to one
milliwatt) of a signalling pulse . . . . .. .. oo 32
G.225 Recommendations relating to the accuracy of carrier frequencies . . . ... ... ... .. 32
G.226 Noise onareal link . . . . . o 0 v i it i e e e e e 34
G.227 Conventional telephone signal . . . ... ... ... . o 35
G.228 Measurement of circuit noise in cable systems using a uniform-spectrum random noise
loading . . . o v v o e e e 38
G.229 Unwanted modulation and phase jitter . . . . . . . . . . ..o e 49

Fascicle 111.2 — Table of Contents Vil



Rec. No.

G.230

G.231
G.232

G.233

G.234.

G.235

G.241
G.242
G.243

SECTION 3 —

G311

G.3i2

G.313
G.3i4

G.322
G.323
G.324
G.325

G.326
G.327

A1

23

24

3.1

3.2

Translating equipment used on various carrier-transmission systems

Measuring methods for noise produced by modulating equipment and through-
COMNECHON FIEEIS © & & o v vt e e e e e e e e e e e e e e e s

Arrangement of carrier eqUIPMIENt . . . . . . .o
12-channel terminal equipments . . . . . . . . ... L e
Recommendations concerning translating equipments . . . .. .. ... ... ..
8-channel terminal eqQUIPMENts . . . . . . . .. oo e e e

16-channel terminal equipments . . . . .. .. . ..o e

Utilization of groups, supergroups, etc.

Pilots on groups, SUPEIEIOUPS, BIC. . . . v v v v v v v v v o v e e e e e
Through-connection of groups, supergroups, €fC. . . . . . . . . . . oo

Protection of pilots and additional measuring frequencies at points where there is a
through-Connection . . . . . . v v i v it e

Individual characteristics of international carrier telephone systems on metallic lines

Systems providing a group on an open-wire pair

General characteristics of systems providing 12 carrier telephone circuits on an
OPEN-WIre PAIr . . . . . . . L e e e e e e

Intermediate repeaters for open-wire carrier systems conforming to Recommen-
dation G311 ... ... ... e e e e e e e e e e e

Open-wire lines for use with 12-channel carrier systems . . .. ... ... ... ... ...

General characteristics of systems providing eight carrier telephone circuits on an
OPEN-WITE PAIL . o 4 4 s v v v v v e vt b e e e et e e e e e e

Carrier telephone systems on unloaded symmetric cable pairs, providing groups or
supergroups

General characteristics recommended for systems on symmetric pair cables

A typical transistorized system on symmetric cable pairs

General characteristics for valve-type systems on symmetric cable pairs

General characteristics recommended for systems providing 12 telephone carrier
circuits on a symmetric cable pair [(12 + 12) systems]

Typical systems on symmetric cable pairs [(12 + 12) systems]

Valve-type systems offering 12 carrier telephone circuits on a symmetric cable pair
[(12 + 12) systems]

.......................................

Fascicle 111.2 — Table of Contents

Page

50
54
55
67
76
76

79
84

91

97

102
103

105

106
113
115

115
119

121



Rec. No.

G.332
G.333
G.334
G.337
G.338

G.339
G.341
G.343
G.344
G.345
G.346

G.352
G.356

G.361

G.371

SECTION 4 —

G.411
G.412

G.421
G.422
G.423

33

34

35

3.6

3.7

4.1

4.2

Carrier systems on 2.6/9.5 mm coaxial cable pairs

12 MHz systems on standardized 2.6/9.5 mm coaxial cable pairs. . . . . ... ... ...
60 MHz systems on standardized 2.6/9.5 mm coaxial cable pairs. . . . . ... ......
18 MHz systems on standardized 2.6/9.5 mm coaxial cable pairs. . . . .. .. ... ...
General characteristics of systems on 2.6/9.5 mm coaxial cable pairs ... ... ......

4 MHz valve-type systems on standardized 2.6/9.5 mm coaxial cable pairs . . . ... ..

Carrier systems on 1.2/4.4 mm coaxial cable pairs

12 MHz valve-type systems on standardized 2.6/9.5 mm coaxial cable pairs . . ... ..
1.3 MHz systems on standardized 1.2/4.4 mm coaxial cable pairs . .. ..........
4 MHz systems on standardized 1.2/4.4 mm coaxial cable pairs . ... .. ... .....
6 MHz systems on standardized 1.2/4.4 mm coaxial cable pairs . .. ...........
12 MHz systems on standardized 1.2/4.4 mm coaxial cable pairs. . . . . ... ... ...

18 MHz systems on standardized 1.2/4.4 mm coaxial cable pairs. . . . . ... ......

Additional Recommendations on cable systems

Interconnection of coaxial carrier systems of different designs . . ... ... ... ....

(120 + 120) channel systems on a single coaxial pair . .. ... ... .. ... ...

Other carrier systems on open-wire lines

Systems providing three carrier telephone circuits on a pair of open-wire lines . . . . .

International telephone carrier systems using submarine cable

FDM carrier systems for submarine cable . . . . ... ... ... oo o0

General characteristics of international carrier telephone systems on radio-relay or
satellite links and interconnection with metallic lines. Coordination of radiotelephony and
line telephony

General recommendations

Use of radio-relay systems for international telephone circuits . . . ... .. ... ...

Terminal equipments of radio-relay systems forming part of a general telecommunica-
tion network . ... .. ..... e e e e e e e e e e e e e e e e e

Interconnection of radio-relay links with carrier systems on metallic lines

Methods of INtErCOMMECHOM . « « v v v v v v v e e e e et e e e e
Interconnection at audio-frequencies . . . . . . . ... oo e

Interconnection at the baseband frequencies of frequency-division multiplex radio-relay
systems . .. ... .. e e e e e e e e e e e

Fascicle I11.2 — Table of Contents

Page

122
132
141
149
149

150
151
155
158
161
161

161
164

165

169

173

174

174
175

176

IX



Rec. No.

G431
G.433

G.434

G.441
G.442

G.444

G.445

G.451
G453

G.464

G.471

G.473

SECTION 5§ —

G.541
G.542
G.543
G.544

4.3

4.4

4.6

4.7

5.4

Hypothetical reference circuits

Hypothetical reference circuits for frequency-division multiplex radio-relay systems. . .

Hypothetical reference circuit for trans-horizon radio-relay systems for telephony using
frequency-division multiplex . . .. . .. .. . .. e

Hypothetical reference circuit for systems using analogue transmission in the fixed-
SAtEllite SEIVICE .« « v v v v e e e e e e e e e e e e e e

Circuit noise

Permissible circuit noise on frequency-division multiplex radio-relay systems. ., .. ..

Radio-relay system design objectives for noise at the far end of a hypothetical
reference circuit with reference to telegraphy transmission. . . .. ... ... .. ... ..

Allowable noise power in the hypothetical reference circuit of trans-horizon radio-relay
systems for telephony using frequency-division multiplex . . .. .. ... .... .. ...

Allowable noise power in the hypothetical reference circuit for frequency-division
multiplex telephony in the fixed-satellite service . . . . . .. ... . ... .........

Radiotelephone circuits

Use of radio links in international telephone circuits . . . . . . .. . ... . ... . ...

Improved transmission system for HF radio-telephone circuits . . .. ... ..... ...

Devices associated with radiotelephone circuits

Principles of the devices used to achieve privacy in radiotelephone conversations . . . .

Links with mobile stations

Conditions necessary for interconnection of mobile radiotelephone stations and inter-
national telephone lines . . . . . . . . . . L e e e

- Interconnection of a maritime mobile satellite system with the international automatic

switched telephone service; transmission aspects . . . . . . . . . . o vt vt e oL

Audio-frequency circuits

Specifications recommended by the CCITT for audio-frequency cable circuits

Specification of factory lengths of loaded telecommunication cable . ... ........
Specification of loading coils for loaded telecommunication cables ... .........
Specification for repeater sections of loaded telecommunication cable . . . ... ... ..

Specifications for terminal equipment and intermediate repeater stations . . . ... ...

Fascicle III.2 — Table of Contents

Page

183

184

184

185

186

187

187

187
189

189

190

190

202
202
202
202



Part IT — Sections 2 to 5 of the Series G Recommendations

Rec. No. Page

-

Supplement No. 4 Certain methods of avoiding the transmission of excessive noise between intercon-
nected systems . . ... ... ... ... e e e e e e e e 205

Supplement No. 5 Measurement of the load of telephone circuits under field conditions ... ... ... © 205
Supplement No. 6 Example showing how the total value of line noise specified for the hypothetical
reference circuit on open-wire lines might be broken down into its various compo-

1153 4 11O 208

Supplement No. 7 Loss-frequency response of channel-translating equipment used in some countries
for international circuits . . . . . . . . ... Lo e e 205

Supplement No. 8 Method proposed by the Belgian telephone administration for interconnection

between coaxial and symmetric pair Systems . . . . . . . ... e w i e 205
Supplement No. 9 Roll effect in coaxial pair systems . . . . . . . . . . .t i it i i e e 206
Supplement No. 13 Noise at the terminals of the battery supply . . . .. ... ... ... ... ... ..., 206
Supplement No. 17 Group-delay distortion performance of terminal equipment . . .. .. ... ... ... 206
Supplement No. 22 Mathematical models of multiplex signals . . . ... .. ... .. ... ... ...... 206
Supplement No. 23 Explanatory notes for the information of designers of a maritime mobile satellite

11025 1 206
Supplement No. 26 Estimating the signal load margin of FDM wideband amplifier equipment and

transmission SYSEIMIS . . . . . . . v v v v v e e e e e e e e e 218
Supplement No. 27 Interference from external SOUICES . . . . . . . . . . o i i it it ot i v e 218

NOTE

In this Fascicle, the expression “Administration” is used for shortness to indicate both a telecommunication
Administration and a recognized private operating agency.

Fascicle 1I1.2 — Table of Contents XI



