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CCIR

1. The International Radio Consultative Committee (CCIR) is the 
permanent organ of the International Telecommunication Union responsible 
under the International Telecommunication Convention "... to study technical 
and operating questions relating specifically to radiocommunications without 
limit of frequency range, and to issue recommendations on them ../' (Inter
national Telecommunication Convention, Nairobi 1982, First Part, Chapter I, 
Art. 11, No. 83)?

2. The objectives of the CCIR are in particular:

a) to provide the technical bases for use by administrative radio conferences 
and radiocommunication services for efficient utilization of the radio-frequency 
spectrum and the geostationary-satellite orbit, bearing in mind the needs of the 
various radio services;

b) to recommend performance standards for radio system s and technical 
arrangements which assure their effective and compatible interworking in inter
national telecommunications;

c) to collect, exchange, analyze and disseminate technical information 
resulting from studies by the CCIR, and other information available, for the 
development, planning and operation of radio system s, including any necessary  
special measures required to facilitate the use of such information in developing 
countries.

*  See also the Constitution o f  the IT U , Nice, 1989, Chapter 1, Art. 11, No. 84.
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DISTRIBUTION OF TEXTS OF THE XVIIth PLENARY ASSEMBLY 
OF THE CCIR IN VOLUMES I TO XV

Volumes and Annexes I to XV, XVIIth Plenary Assembly, contain all the valid texts of the CCIR and 
succeed those of the XVIth Plenary Assembly, Dubrovnik, 1986.

1. Recommendations, Resolutions, Opinions are given in Volumes I-XIV and Reports, Decisions in the 
Annexes to Volumes I-XII.

1.1 Numbering o f texts

When a Recommendation, Report, Resolution or Opinion is modified, it retains its number to which is 
added a dash and a figure indicating how many revisions have been made. Within the text of Recommendations, 
Reports, Resolutions, Opinions and Decisions, however, reference is made only to the basic number (for example 
Recommendation 253). Such a reference should be interpreted as a reference to the latest version of the text, 
unless otherwise indicated.

The tables which follow show only the original numbering of the current texts, without any indication of 
successive modifications that may have occurred. For further information about this numbering scheme, please 
refer to Volume XIV.

1.2 Recommendations

Number Volume Number Volume Number Volume

48 ' X -l 368-370 V 479 II
80 X -l 371-373 VI 480 III
106 III 374-376 . VII 481-484 IV-1
139 X -l 377, 378 I 485, 486 VII
162 III 380-393 IX-1 487-493 VIII-2
182 I 395-405 IX-1 494 VIII-1

215, 216 X -l 406 IV /IX -2 496 VIII-2
218, 219 VIII-2 407, 408 X /X I-3 497 IX-1

239 I ' 411 ,4 1 2 X -l 498 X -l .
240 III 415 X -l 500 XI-1
246 III 417 XI-1 501 X /X L 3
257 VIII-2 419 XI-1 502, 503 XII
265 X /X I-3 428 VIII-2 505 XII
266 XI-1 430, 431 XIII 508 I

II268 IX-1 433 I 5 09 ,5 1 0  •-
270 IX-1 434, 435 VI 513-517 II

275, 276 IX-1 436 III 518-520 III
283 IX-1 439 VIII-2 521-524 IV-1
290 IX-1 441 VIII-3 525-530 V
302 IX-1 443 I 531-534 VI .

305, 306 IX-1 444 IX-1 535-538 VII
310, 311 V 446 IV-1 539 VIII-1

, 313 VI 450 X -l 540-542 VIII-2
314 II 452, 453 V 546-550 VIII-3
326 I 454-456 III 552, 553 VIII-3

328, 329 I 457, 458 VII 555-557 IX-1
331, 332 I 460 VII 558 IV /IX -2
335, 336 III 461 XIII 559-562 X -l

337 I 463 IX-1 565 XI-1
338, 339 III 464-466 IV-1 566 X /X I-2

341 V 467, 468 X -l 567-572 XII
342-349 III 469 X /X I-3 573, 574 XIII
352-354 IV-1 470-472 XI-1 575 I
355-359 IV /IX -2 473, 474 XII 576-578 III
362-364 II 475, 476 VIII-2 579, 580 IV-1

367 II ; 478 VIII-1 581 V
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1.2 Recommendations (cont.)

Number Volume Number Volume Number • Volume

582, 583 / VII 625-631' VIII-2 676-682 • V
584 VIII-1 632, 633 VIII-3 683, 684 VI

585-589 VIII-2 634-637 IX 685, 6 8 6 VII
591 VIII-3 638-641 X -l 687 VIII-1

592-596 IX-1 642 X -l 688-693 VIII-2
597-599 X^l 643, 644 X -l 694 VIII-3

600 X /X I-2 645 x - l  +  XII 695-701 IX-1
601 XI-1 6 4 6 ,647 X -l 702-704 X -l
602 X /X I-3 648, 649 X /X I-3 705 X -l (O •

603-606, XII 650-652 X /X I-2 706-708 X -l
607, 608 XIII 653-656 XI-1 709-711 XI-1
609-611 II . 657 X /X I-3 712 X /X I-2
612, 613 III 658-661 XII 713-716 X /X I-3

614 IV-1 662-666 XIII 717-721 XII
615 IV /IX -2 667-669 I 722 XII

616-620 V 670-673 IV-1 723, 724 XII
622-624 VIII-1 674, 675 IV /IX -2

1.3 Reports

Number Volume Number Volume Number Volume

19 III 319 VIII-1 472 X -l
1 2 2 XI-1 322 v i  0 ) 473 X /X I-2
137 IX-1 324 i 476 XI-1
181 I 327 h i 478 XI-1
183 III 336* V 481-485 XI-1

' 195 III 338 V 488 XII
197 III 340 V I 0 ) 491 XII
203 III 342 VI 493 XII
208 IV-1 345 III ’ 496, 497 XII
209 IV /IX -2 347 III 499 VIII-1
2 1 2 IV-1 349 III 500, 501 VIII-2 '
214 IV-1 354-357 III 509 VIII-3
215 X /X I-2 358 . VIII-1 516 X -l
2 2 2 II 363, 364 VII 518 VII
224 v II 371, 372 I 521, 522 I
226 II 375, 376 IX-1 525, 526 - I

227* V 378-380 IX-1 528 I
228, 229 V 382 IV /IX -2 533 I
238, 239 V 384 IV-1 535, 536 II
,249-251 V I. 386-388 IV /IX -2 538 II

252 V I 0 ) 390, 391 IV-1 540, 541 II
253-255 VI 393 IV /IX -2 543 II
258-260 VI 395 II 546 II
262, 263 VI 401 X -l 548 II
265, 266 VI 404 XI-1 549-551 III

. 267 VII 409 XI-1 552-558 IV-1
270, 271 VII - 411 ,4 1 2 . XII 560, 561 IV-1
272, 273 I 430-432 ' VI 562-565 V
275-277 I 435-437 N III 567 V

279 I 439 VII 569 V
285 IX-1 443 IX-1 571 VI

287* IX-1 445 IX-1 . 574, 575 VI
289* IX-1 448, 449 IV /IX -2 576-580 VII
292 X -l 451 IV-1 584, 585 VIII-2
294 X /X I-3 453-455 IV-1 588 VIII-2
300 X -l 456 II 607 IX-1

302-304 X -l 458 . X -l 610* D M
311-313 XI-1 4 6 3 ,4 6 4 X -l 612-615 IX-1

314 XII 468, 469 X /X I-3 622 X /X I-3

* N ot reprinted, see Dubrovnik, 1986. 

(') Published separately.
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1.3 Reports (cont.)

■ Number Volume Number Volume Number Volume

624-626 XI-1 790-793 IV /IX -2 972-979 I
628, 629 XI-1 795 X -l 980-985 II

630 X /X I-3 798, 799 X -l 987, 988 II
631-634 X /X I-2 801, 802 XI-1 989-996 III
635-637 XII 803 X /X I-3 997-1004 IV-1

639 XII 804, 805 XI-1 1005, 1006 IV /IX -2
642, 643 XII 807-812 X /X I-2 1007-1010 V
646-648 XII 814 X /X I-2 1 0 1 1 , 1 0 1 2 VI

651 I 815, 816 XII 1016, 1017 VII
654-656 I 818-823 XII 1018-1025 VIII-1

659 I 826-842 I 1026-1033 VIII-2
662-668 I 843-854 II 1035-1039 VIII-2
670, 671 I . 857 , III 1041-1044 VIII-2
672-674 II 859-865 III 1045 VIII-3
676-680 II 867-870 IV-1 1047-1051 VIII-3
682-685 II 872-875 IV-1 1052-1057 IX-1

687 II 876, 877 IV /IX -2 1058-1061 X -l
692-697 II 879, 880 V 1063-1072 X -l
699, 700 II 882-885 V 1073-1076 X /X I-2
701-704 III 886-895 VI 1077-1089 XI-1

706 IV-1 896-898 VII 1090-1092 XII
709 IV /IX -2 899-904 VIII-1 1094-1096 XII
710 IV-1 908 VIII-2 1097-1118 I

712, 713 IV-1 910,911 VIII-2 1119-1126 II
1 714-724 V 913-915 VIII-2 1127-1133 III

725-729 VI 917-923 VIII-3 1134-1141 IV-1
731, 732 ' VII 925-927 VIII-3 1142, 1143 IV /IX -2
735, 736 VII 929 VIII-3 0 ) 1144-1148 V

738 VII 930-932 IX-1 1149-1151 VI
739-742 VIII-1 934 IX-1 1152 VII
743, 744 VIII-2 936-938 IX-1 1153-1157 VIII-1
748 ,749 VIII-2 940-942 IX-1 1158-1168 VIII-2

- 751 ■ VIII-3 943-947 X -l 1169-1186 V III-3 .
760-764 VIII-3 950 X /X I-3 1187-1197 . IX-1

766 VIII-3 951-955 X /X I-2 1198 ‘ X -l (!)
. 770-773 ' VIII-3 956 XI-1 1199-1204 X -l

774, 775 VIII-2 958 ,959 XI-1 1205-1226 XI-1
778 VIII-1 961, 962 XI-1 1227, 1228 X /X I-2

780* IX-1 963, 964 X /X I-3  - 1229-1233 X /X I-3
781-789 IX-1 965-970 , XII 1234-1241 XII

* N ot reprinted, see Dubrovnik, 1986. 

0 )  Published separately.

1.3.1 Note concerning Reports ‘

The individual footnote “Adopted unanimously” has been dropped from each Report. Reports in 
Annexes to Volumes have been adopted unanimously except in cases where reservations have been made 
which will appear as individual footnotes.

1.4 Resolutions

Number Volume Number Volume Number Volume

4 VI 62 / I 8 6 , 87 XIV
14 VII 63 ‘ VI ' 8 8 I
15 I 64 X -l 89 XIII
2 0 VIII-1 71 I 95 XIV
23 XIII 72, 73 V 97-109 XIV
24 XIV 74 VI 1 1 0 I

, 33 XIV 76 X -l 1 1 1 , 1 1 2 VI
39' XIV . 78 XIII 113, 114 XIII
61 XIV 79-83 XIV
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1.5 Opinions

Number - Volume Number Volume Number Volume

2 I 45 VI 73 VIII-1
11 I 49 VIII-1 74 X -l +  X /X I-3
14 IX-1 50 IX-1 75 XI-1 +  X /X I-3
15 X -l 51 X -l 77 XIV
16 X /X I-3 56 IV-1 79-81 XIV

22, 23 VI 59 X -l 82 VI
26-28 VII 63 XIV 83 XI-1

32 I 64 I 84 XIV
35 I 65 XIV 85 VI
38 XI-1 6 6 III 87, 8 8 XIV
40 XI-1 67-69 VI 89 IX-1
42 VIII-1 71-72 VII 90 X /X I-3

'43 VIII-2

1.6 Decisions

Number Volume Number Volume Number Volume

 ̂ 2 IV-1 60 XI-1 -87 IV /IX -2
4, 5 V 63 • III 8 8 , 89 IX-1

6 VI 64 IV-1 90, 91 XI-1
9 VI 65 VII 93 X /X I-2
11 VI 67, 6 8 XII 94 X -l

18
X -l +  XI-1 + 69 VIII-1 95 X -l +  XI-1

XII 70 IV-1 96, 97 X -l
27 I 71 VIII-3 98 X -l +  XII
42 x t - i 72 X -l +  XI-1 99 X -l
43 X /X I-2 IV-1 +  X -l + 1 0 0 I
51 X /X I-2 * / O XI-1 -1- XII 101 II

53, 54 I 77 XII 1 0 2 V
56 I 78, 79 X -l 103 VIII-3
57 v r 80 XI-1 105 XIV
58 XI-1 81 VIII-3 106 XI-1
59 X /X I-3 83-86 VI

.2. Questions (Vols. XV-1, XV-2, XV-3, XV-4)

' 2.1 Numbering o f texts

Questions are numbered in a different series for each Study Group: where applicable a dash and a figure 
added after the number of the Question indicate successive modifications. The number of a Question is completed 
by an Arabic figure indicating the relevant Study Group. For example:
— Question 1/10 would indicate a Question of Study Group 10 with its text in the original state;
— Question 1-1/10 would indicate a Question of Study Group 10, whose text has been once modified from the 

original; Question 1-2/10 would be a Question of Study Group 10, whose text has had two successive 
modifications.

Note — The numbers of the Questions of Study Groups 7, 9 and 12 start from 101. In the case of Study 
Groups 7 and 9, this was caused by the need to merge the Questions of former Study Groups 2 and 7 and Study 
Groups 3 and 9, respectively. In the case of Study Group 12, the renumbering was due to the requirement to 
transfer Questions from other Study Groups.

2.2 Assignment o f Questions

In the plan shown on page II, the relevant Volume XV in which Questions of each Study Group can be 
found is indicated. A summary table of all Questions, with their titles, former and new numbers is to be found in 
Volume XIV



VII

2.3 References to Questions '

As detailed in Resolution 109, the Plenary Assembly approved the Questions and assigned them to the 
Study Groups for consideration. The Plenary Assembly also decided to discontinue Study Programmes. 
Resolution 109 therefore identifies those Study Programmes which were approved for conversion into new 
Questions or for amalgamation with existing Questions. It should be noted that references to Questions and Study 
Programmes contained in the texts of Recommendations and Reports of Volumes I to XIII are still those which 
were in force during the study period 1986-1990.

Where appropriate, the Questions give references to the former Study Programmes or Questions from 
which they have been derived. New numbers have been given to those Questions which have been derived from 
Study Programmes or transferred to a different Study Group. '
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INTRODUCTION BY THE CHAIRMAN

1. Background and developments during the 1986-1990 study period

This Volume contains the results of studies of the broadcasting-satellite service made by Joint Working 
Group 10-11 S. This Group has been entrusted by Study Groups 10 and 11 to conduct studies of all technical 
aspects of broadcasting from satellites , for both sound and television.

During the 1986-1990 study period several satellite broadcasting systems for individual reception were 
launched for experimental purposes or as a prelude to operational systems. These are in addition to the satellite 
broadcasting systems already in operation in Japan. Notable among the new systems have been TDF-1 and TDF-2 
of France, TV SAT of the Federal Republic of Germany, Tele-X of the Scandinavian countries, BSB of the 
United Kingdom and the Olympus satellite. The experience which will be gained from the operation of these 
satellites will be invaluable to the advancement of satellite broadcasting technology in the future, especially in 
reducing the size and cost of individual receivers. In addition to these systems, plans have been advanced in 
several countries for the introduction of satellite broadcasting systems in the near future. All these developments 
have been in accordance with the Plans and regulations established for the broadcasting-satellite service in the 
12 GHz band in the Radio Regulations. On sound broadcasting from satellites, high quality satellite sound 
broadcasting using one TV channel in the 12 GHz Plan has been demonstrated, and a simulation of satellite 
sound broadcasting in the UHF band using advanced digital modulation has been successfully demonstrated on 
several occasions with reception by a whip antenna mounted on a car. Needless to say, the technology is rapidly 
advancing. At the same time, the reception of programmes broadcast from medium and low-power satellites 
directly to the homes has also been taking place in many countries.

A major administrative radio conference, WARC ORB-88, took place during this period. With appropriate 
preparations by JIWP 10-11/1 a feeder link Plan for Regions 1 and 3 was drawn up to match the downlink Plan 
prepared in 1977 for the 12 GHz band, and associated Radio Regulations were adopted. This completed the Plans 
for all Regions. As a result, the downlink satellite broadcasting Plans and associated regulations are included in 
Appendix 30 while the feeder link Plans and associated regulations for all Regions are now included in 
Appendix 30A. In addition, through the preparations of JIWP 10-11/1 and JIWP 10-11/3, Resolutions 520 and 
521 were adopted at WARC ORB-88. Resolution 520 calls for a conference to allocate, if possible, a frequency 
band between 0.5 and 3 GHz for sound broadcasting from satellites to portable and vehicular receivers. 
Resolution 521 calls for the allocation of a frequency band between 12.7 and 23 GHz to be used for wide-RF 
band HDTV transmissions from satellites, while studying the future prospects of using wide-band HDTV in the 
12 GHz band without prejudice to the Plans. The Plenipotentiary Conference, Nice 1989, in response to these 
Resolutions scheduled an allocation conference in 1992 to consider these allocations, among other tasks.

JIWP 10-11/3 has also been very active in developing studies on HDTV emissions from satellites. It 
updated Report 1075 on the subject and submitted a comprehensive report to the Extraordinary Meeting of Study 
Group 11 on HDTV which was held in Atlanta (USA) in May 1989. The conclusions of the Extraordinary 
Meeting contain information on satellite emissions of HDTV based primarily on input from JIWP 10-11/3.

Following is an outline of the major studies undertaken in 10-1 IS during the Interim and Final Meetings.

2. New texts

One new Recommendation, two new Reports, one new Decision and one Resolution were adopted:

New Recommendation 712 sets the standards for high quality sound/data for the broadcasting-satellite 
service in the 12 GHz band. It is supported by new Report 1228 which describes the characteristics of the systems.

The other new, Report 1227 describes initial studies carried out on systems for the integrated service digital 
broadcasting (ISDB).



XIV

New Decision 93 addresses the work to be done in preparation for WARC-92.

The Resolution, which was eventually incorporated into the text of Decision 51, resolved that the CCIR 
Special Publication “Specifications of Transmission Systems for the Broadcasting-Satellite Service” be updated by 
JIWP 10-11/3 and that a revision or a supplement to the publication be published by 31 December 1990.

3. Updating of existing texts

3.1 Terminology

Recommendation 566 on terminology was updated to reflect the definitions adopted for feeder links in 
Regions 1 and 3 at WARC ORB-88.

3.2 Systems -

Report 215 was revised extensively , by removing much of the old information in it and updating the 
remaining text. This task was done between the Interim and Final Meetings by an ad hoc group chaired by 
Mr. Y. Suzuki (Japan), and was further modified at the Final Meetings.

Reports 632, 953, 954 and 1073 were updated to reflect new information and results of new measurements.

Report 955 on satellite sound broadcasting to portable and vehicular receivers was updated mainly by 
adding information on power requirements for four frequency ranges, the addition of text on non-geostationary 
satellite orbits and on frequency, time and space diversity techniques.

Report 1074 includes now a description of the system characteristics of the E-7 network of the MAC- 
packet family.

Report 1075 on HDTV satellite broadcasting was revised by JIWP 10-11/3 and further modifications were 
made during the Final Meetings. The updates reflect the latest information on HDTV satellite broadcasting 
systems, equipment and the addition of three new narrow-RF-band systems. It also contains information on 
HDTV demonstrations which were carried out recently.

3.3 Technology

Report 473 on receiver technology was updated to reflect the latest developments in this field as a result of 
operational and experimental experience with smaller and more efficient receiving equipment.

Report 808 was revised to reflect the latest developments in space segment technology, and Report 810 
contains new information which describes the characteristics of “flat-plate” earth receiving antennas.

3.4 Planning

Report 812 was extensively revised to delete outdated description of computer programs used in the
development of the 12 GHz Plans. It is expected that this material will be replaced by a description of the updated
software used by the IFRB.

Report 952 has also been extensively revised to reflect the feeder link planning elements for Regions 1
and 3 which were used to draw up the Plan at WARC ORB-88.

3.5 Frequency sharing

A new section was added to Report 631 dealing with sharing between radioastronomy and the broad
casting-satellite service around 22 GHz.

Report 634 has been revised to include new results of protection ratio measurements related to MAC- 
packet, HD-MAC and the MUSE systems.

Reports 807 and 809 have been updated by adding new information on spurious emissions and inter
regional sharing. '
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3.6 Decisions

Decision 51 on the terms of reference for JIWP 10-11/3 was revised, relative to satellite HDTV studies, to 
make it apply only to system characteristics. The sharing and frequency aspects of satellite HDTV were moved to 
JIWP 10-11/1 in addition to its terms of reference in Decision 43 concerning sound satellite broadcasting. The 
feeder link tasks, having been completed by JIWP 10-11/1, were removed from Decision 43. Both Decisions were 
also updated to make them responsive to the preparatory work necessary for WARC-92.

3.7 Questions and Study Programmes

There were no modifications to the existing Questions. Study Programmes 1A/10 and 11 on the use of the 
12 GHz band was updated to make it responsive to progress in technology. Study Programme I E / 10 and 11 was 
updated by adding reference to the work necessary for WARC-92 on sharing studies of HDTV.

Study Programme 2K/10 and 11 on the system characteristics for sound satellite broadcasting was revised 
to include reference to the work required for WARC-92. The same was done for Study Programme 2M/10-11 
relative to satellite HDTV.

As a result of the decisions of the XVIIth Plenary Assembly in reorganizing the work of the CCIR, all 
Study Programmes were converted to Questions.

4. Coordination

Recognizing > the importance of coordination with other international technical organizations, Study 
Groups 10 and 11 approved the proposal from JWG 10-1 IS to appoint Mr. Y. Suzuki (Japan) to be its Rappor
teur on the IEC Technical Committees in which he participates. It is expected that this action will facilitate the 
two-way flow of information between the IEC and 10-1 IS on subjects of mutual concern. Comments on IEC 
work that have been specifically referred to 10-1 IS have been prepared for dispatch to the IEC.

Notes to the Chairmen of Study Group CMV, Study Group 4 and Study Groups 5 and 9 were prepared 
commenting on matters of mutual concern regarding terminology and frequency sharing.

5. Future work

The most important work in the immediate future as far as Joint Working Group 10-1 IS is concerned, is 
to prepare for WARC-92 which, inter alia, will consider the question of frequency allocations for sound satellite 
broadcasting in the 0.5-3 GHz band and for satellite wide-RF-band HDTV between 12.7 and 23 GHz. The bulk of 
the work is entrusted to JIWP 10-11/1, chaired by Mr. D. Sauvet-Goichon (France), and JIWP 10-11/3, chaired 
by Mr. O. Makitalo (Sweden). The Chairman is confident that, with the text already existing in this Volume, plus 
the programme of work outlined for these two Groups, Study Groups 10 and 11 will be well prepared for 
WARC-92.
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SECTION 10/11 A: TERMINOLOGY

RECOMMENDATION 566-3*

TERMINOLOGY RELATING TO THE USE OF SPACE 
COMMUNICATION TECHNIQUES FOR BROADCASTING

(1978-1982-1986-1990)

The CCIR

U N A N IM O U SL Y  REC O M M ENDS

that the following terminology should be used when referring to the use of space communication 
techniques for broadcasting:

I. Broadcasting-satellite service (Note 1)

1.1 A radiocommunication service in which signals transmitted or retransmitted by space stations are intended
for direct reception (Note 2) by the general public.
Note 1 — See No. 37 of the Radio Regulations.
Note 2 — In the broadcasting-satellite service, the term “direct reception” shall encompass both individual
reception and community reception. (See No. 37 of the Radio Regulations.)

1.2 Broadcasting-satellite space station

A space station in the broadcasting-satellite service, on an earth satellite.

1.3 Methods o f reception

1.3.1 Individual reception (in the broadcasting-satellite service) (Note 3)

The reception of emissions from a space station in the broadcasting-satellite service by simple
domestic installations and in particular those possessing small antennas.
Note 3 — See No. 123 of the Radio Regulations.

1.3.2 Community reception (in the broadcasting-satellite service) (Note 4)

The reception of emissions from a space station in the broadcasting-satellite service by receiving ,
installations, which in some cases may be complex and have antennas larger than those used for individual
reception, and intended for use: '
— by a group of the general public at one location, or
— through a distribution system covering a limited area.
Note 4 — See No. 124 of the Radio Regulations.

1.4 Reception quality

1.4.1 Primary grade o f reception quality (in the broadcasting-satellite service)

A quality of reception of emissions from a broadcasting-satellite space station which is subjectively 
comparable to that provided by a terrestrial broadcasting station in its coverage area **.

1.4.2 Secondary grade o f reception quality (in the broadcasting-satellite service)

A quality of reception of emissions" from a broadcasting-satellite space station which is subjectively 
inferior to the primary grade of reception quality but is still acceptable (see Report 409).

* This Recommendation should be brought to the attention o f  the CCV.

** The coverage area for a terrestrial television broadcasting station is given in Recom m endation 417 in terms o f  the m inimum
field strength for which protection may be sought when planning a television service. In the case o f  sound broadcasting, 
Recom m endation 638 defines the coverage area for the LF, M F and H F bands when amplitude m odulation is used, while  
Recom m endation 412 recommends the minimum usable field strengths for the VH F band when using frequency m odulation  
techniques.



2 Rec. 566-3

1.5 Power flux-densities

To permit individual or community reception with either grade of reception quality, broadcasting-satellite 
space stations may provide a high, medium or low power flux-density at the receiving site.

1.5.1 High power flux-density (in the broadcasting-satellite service)

A power flux-density which enables signals radiated by broadcasting-satellite space stations to be 
received by simple receiving installations with a primary grade of reception quality.

1.5.2 Medium power flux-density (in the broadcasting-satellite service)

A power flux-density which enables signals radiated by broadcasting-satellite space stations to be 
received either by simple receiving installations with a secondary grade of reception quality or by more 
sensitive receiving arrangements with a primary grade of reception quality.

1.5.3 Low power flux-density (in the broadcasting-satellite service)

A power flux-density lower than the medium power flux-density, which enables the necessary grade 
of reception quality to be obtained using more specialized transmission and reception techniques than 
those required under § 1.5.1 and 1.5.2.

2. Definitions concerning the use of the fixed-satellite service for the distribution of broadcasting programmes to
terrestrial broadcasting stations

2.1 Indirect distribution

Use of the fixed-satellite service to relay broadcasting programmes from one or more points of origin to 
various earth stations for further distribution to the terrestrial broadcasting stations (possibly including other 
signals necessary for their operation).

2.2 Direct distribution

Use of the fixed-satellite service to relay broadcasting programmes from one or more points of origin
directly to terrestrial broadcasting stations without any intermediate distribution stages (possibly including other 
signals necessary for their operation).

3. Definitions concerning the planning of the broadcasting-satellite service

3.1 Service area

The area on the surface of the Earth in which the Administration responsible for the service has the right
to demand that the agreed protection conditions be provided.

Note — In the definition of service area, it is made clear that within the service area the agreed protection 
conditions can be demanded. This is the area where there should be at least the wanted power flux-density and 
protection against interference based on the agreed protection ratio for the agreed percentage of time should be 
achieved.

3.2 Coverage area
' ' I

The area on the surface of the Earth delineated by a contour of a constant given value of power 
flux-density which would permit the wanted quality of reception in the absence of interference.

Note 1 — In accordance with the provisions of No. 2674 of the Radio Regulations, the coverage area must be the 
smallest area which encompasses the service area.
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Note 2 — The coverage area, which will normally encompass the entire service area, will result from the 
intersection of the antenna beam (generally elliptical or circular) with the surface of the Earth, and will be defined 
by a given value of power flux-density. For example, in the case of a service planned for individual reception at 
12 GHz, it would be the area delineated by the contour corresponding to a power flux-density level exceeded for 
99% of the worst month of —103 dB(W/m2) for a Region 1 and 3 country, and —107 dB(W/m2) for a Region 2 
country. There will usually be an area outside the service area but within the coverage area in which the power 
flux-density will be at least equivalent to the minimum specified value; however, protection against interference 
will not be provided in this area.

Note 3 — Non-classical beams (other than circular or elliptical) are finding increased use to cover large service 
areas. These are “shaped beams” whose cross-sections are designed to match as nearly as practicable the (generally 
irregular) boundaries of the service areas being covered. Such beams generally conform to the definition that the 
coverage area is delineated by the 3 dB contour of the antenna beam and where the power flux-density will be at 
least equivalent to the minimum required in the service area. In this case the coverage area and service area are 
more nearly the same than in the case of elliptical and circular beams. The power within the service/coverage area 
is more nearly uniform and is generally down by less than 3 dB at the edge of the service area. In some cases, the 
shaped beam may include one or more peaks within the service area in order to permit the use of smaller 
antennas or to provide higher rain margins in parts of the service area. It should be noted that Study Group 4 
have adopted an Annex to Report 558 giving design objectives for shaped beam antennas.

3.3 Beam area

The area delineated by the intersection of the half-power beam of the satellite transmitting antenna with 
the surface of the Earth.

Note — The beam area is simply that area on the Earth’s surface corresponding to the — 3 dB points on the 
satellite antenna radiation pattern. In many cases the beam area would almost coincide with the coverage area, the 
discrepancy being accounted for by the permanent difference in path lengths from the satellite throughout the 
beam area, a.nd also by the permanent variations, if any, in propagation factors across the area. However, in the 
case of 12 GHz, for a service area where the maximum dimension as seen from the satellite position is less than 
the minimum satellite antenna half-power beamwidth value adopted for planning purposes (0.6° for the Regions 1 
and 3 Plan and 0.8° for the Region 2 Plan), there could be a significant difference between the beam area and the 
coverage area.

3.4 Nominal orbital position

The longitude of a position in the geostationary-satellite orbit associated with a frequency assignment to a 
space station in a space radiocommunication service. The position is given in degrees from the Greenwich 
meridian.

4. Definitions concerning the planning of broadcasting-satellite space stations and their feeder links

4.1 Feeder link

The term feeder link, as defined in No. 109 of the Radio Regulations, is further qualified to indicate a 
fixed-satellite service link from any earth station within the feeder-link service area to the associated space station 
in the broadcasting-satellite service. ' ■

4.2 Feeder-link beam area "

The area delineated by the intersection of the half-power beam of the satellite receiving antenna with the 
surface of the Earth. '  N

4.3 Feeder-link service area

The area on the surface of the Earth within the feeder-link beam area within which the administration 
responsible for the service has the right to locate transmitting earth stations for the pufpose of providing feeder 
links to broadcasting-satellite space stations.
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4.4 Adjacent channel

The RF channel in the broadcasting-satellite service frequency plan, or in the associated feeder-link 
frequency plan which is situated immediately higher or lower in frequency with respect to the reference channel as 
illustrated in Fig. 1. ,

4.5 Second adjacent channel

The RF channel in the broadcasting-satellite service frequency plan, or in the associated feeder-link 
frequency plan, which is situated immediately beyond either of the adjacent channels as illustrated in Fig. 1.

Second adjacent Reference Second adjacent
channel (lower) channel " channel (upper)

_
Adjacent Adjacent
.channel channel
(lower) (upper)

Increasing frequency

FIGURE 1 -  Channel designations in the case o f  overlapping frequency plans

4.6 Overall carrier-to-interference ratio

_ The overall carrier-to-interference ratio is the ratio of the wanted carrier power to the sum of all 
interfering RF powers in a given channel including both feeder links and down links. The overall carrier-to-inter- 
feren<£e ratio due to interference from the given channel is calculated as the reciprocal o f the sum of the 
reciprocals of the feeder-link carrier-to-interference ratio and the down-link carrier-to-interference ratio referred to 
the satellite receiver input and earth-station receiver input, respectively.

4.7 Protection margin

The protection margin is the difference in dB betweeen the carrier-to-interference ratio and the protection 
ratio (see RR 164). All powers are evaluated at the receiver input.

• 4.8 Overall co-channel protection margin (applicable to Region 2)

The overall co-channel protection margin in a given channel is the difference in dB betweeen the overall 
co-channel carrier-to-interference ratio and the co-channel protection ratio.

4.9 Overall adjacent channel protection margin (applicable to Region 2)

The overall adjacent channel protection margin is the difference, in dB, between the overall adjacent 
channel carrier-to-interference ratio and the adjacent channel protection ratio.
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,4.10 Overall second adjacent channel protection margin (applicable to Region 2)

i The overall second adjacent channel protection margin is the difference, in dB, between the overall second
adjacent channel carrier-to-interference ratio and the second adjacent channel protection ratio.

4.11 Equivalent protection margin (applicable to Regions 1 and 3)

The equivalent protection margin, Mc, for a channel, C, is given by the expression:

■ ' ■ 3  - . .

Mc  10 log £  h o - M-/10j dB
i = i ' '

where:

Mi : value (dB) of the protection margin (co-channel) for the wanted channel, C;

M2, M y: values (dB) of the protection margins for the upper and lower adjacent channels respectively.

4.12 Overall equivalent protection margin ,

The overall equivalent protection margin, M, adopted by the RARC SAT-83 for the analyses of the 
Region 2 Plan, is given in dB by the expression:

■ - ■ ■ . 5  ' '
M  =  -1 0  log ( 2  10(-M/io)J - dB

i=i

where:

Mi '. , overall co-channel protection margin (dB) (as defined in § 4.7);

Af2, M3 : overall adjacent channel protection margins for the upper and lower adjacent channels
respectively (dB) (as defined in § 4.8); .

M4, Ms ’, overall second adjacent channel protection margins for the upper and lower second adjacent
channels respectively (dB) (as defined in § 4.9).

The adjective “equivalent” indicates that the protection margins for all interference sources from the 
adjacent and second adjacent channels as well as co-channel interference sources have been included.

The overall equivalent protection margin, M, adopted by the WARC ORB-88 for the analyses of the
Regions 1 and 3 12 GHz band BSS Plan, is given in dB by the expression:

M  10 log + lo-<"-+*->/10) -  Rco

where:

Mu : equivalent protection margin for the feeder-link;

Md : equivalent protection margin for the down-link;

Rcu '. co-channel feeder-link protection ratio;

R d '. co-channel down-link protection ratio;

Rco • 'co-channel overall protection ratio.
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RECOMMENDATION 650-1

TELEVISION STANDARDS FOR SATELLITE BROADCASTING IN THE 
CHANNELS DEFINED BY THE WARC BS-77 AND THE RARC SAT-83

(Question 2/10 and 11 and Study Programme 2F/10 and 11)

(1986-1990)

The CCIR,

C O N SID E R IN G

(a) that the introduction of the broadcasting-satellite service offers the possibility of reducing the disparity 
between television standards throughout the world;
(b) that this introduction also provides an opportunity, through technological developments, for improving the 
quality and increasing the quantity and diversity of the services offered to the public; additionally, it is possible to 
take advantage of new technology to introduce time-division multiplex systems in which the high degree of 
commonality can lead to economic multi-standard receivers;

(c) that it will no doubt be necessary to retain 625-line and 525-line television systems;
(d) that broadcasting-satellite services using analogue composite coding according to Report 624 for the vision 
signal are being introduced;
(e) that it is generally intended that broadcasting-satellite standards should facilitate the maximum utilization 
of existing terrestrial equipment, especially that which concerns individual and community reception media 
(receivers, cable, re-broadcasting methods of distribution etc.). For this purpose a unique baseband signal which is 
common to the satellite-broadcasting system and the terrestrial distribution network is desirable;
(f)  that the requirements as regards sensitivity to interference of the systems that can be used were defined by 
the WARC BS-77 for Regions 1 and 3 and by the RARC SAT-83 for Region 2;

(g) that complete compatibility with existing receivers is in any event not possible for frequency-modulated 
satellite broadcasting transmissions;
(h) that, as far as the video signal is concerned:

— the basis for the transmission of separate components has been established as an important principle by the 
CCIR in Recommendation 601;

— studios using component vision signals will produce pictures of higher quality than present-day studios using 
composite signals;

— the picture quality with present composite standards is limited by cross luminance/chrominance effects.
resulting from the band-sharing of luminance and chrominance signals;

— new technologies are available for receiver design which permits a new approach using separate colour
components that are time-compressed and transmitted in time-division multiplex;

— a separate component approach allows scope for future enhancements of picture quality;
(j)  that as far as the sound channels and the data services accompanying the television picture are concerned:
— according to CONSIDERING (m) of Decision 51-2, technical developments permit the use of digital 

techniques to be envisaged;

— the use of digital coding permits a large improvement in sound quality to be obtained;

— it is important to select for adoption, from the systems described in Report 632, that which offers the greatest 
possible capacity whilst making the best possible use of the radio-frequency channels defined by the 
WARC BS-77 and the RARC SAT-83, taking into account, if necessary, CONSIDERING (e) above;

— the principle of time multiplexing of sound and digital data, on the one hand, and the picture signal, on the 
other hand, eliminates the problems of intermodulation between the signals;
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(k) that as far as the multiplexing of the audio signals and the data signals corresponding to the television
auxiliary services defined in Report 802 is concerned:

— it is important to make the best possible use of the capacity offered by the digital modulation system;

— it is desirable to use the coding standards for digital audio channels proposed in Report 953 and to be able to
associate with this baseband coding several levels of error protection, in order that it may be adapted to suit 
the particular requirements of the administrations; , , .

— it is important to ensure maximum flexibility in the multiplexing process, which is to be selected from those 
whose principles are described in Report 954, in order that the particular requirements of the administrations 
may be met for the sharing of the available capacity between audio services and data services, to permit this 
sharing to be modified in time, and to allow the later introduction of new services that are not yet identified;

(I) that the ruggedness of the system should be such as to provide a service down to the lowest possible
carrier-to-noise ratio,

U N A N IM O U SL Y  RECOM M ENDS

that when a broadcasting-satellite service is introduced in the 12 GHz band channels defined by the 
WARG BS-77 and the RARC SAT-83, the preferred systems for television services using 625-line and 525-line (see 
Note 1) standards should be:

-  the systems using multiplex analogue components according to Report 1073 (see Note 2);

— the systems using analogue composite coding for the vision signal as described in Report 1073 or according to 
Report 624, or for certain administrations in Region 2, variations thereof.

Note 1 — The issue of the transmission signal format for the broadcasting-satellite service is still under 
consideration in both Canada and the United States of America. Two types, a component television system 
(B-MAC 525-line as described in Report 1073) and several composite television systems based on the NTSC 
baseband vision signal format, are included in these considerations.

Note 2 — For a number of administrations in Region 1 (those administrations of countries which have active 
members of the EBU) on member of the MAC/packet family (i.e. C, D, D2) should be used.
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DIGITAL PCM CODING FOR THE EMISSION OF HIGH-QUALITY 
SOUND SIGNALS IN SATELLITE BROADCASTING 

(15 kHz NOMINAL BANDWIDTH)

(Question 2/10 and 11, Study Programme 2F/10 and 11)

(1986)

The CCIR,

CO N SID E R IN G

(a) that the compromise between quality objectives and bit rate may be different for sound services which may 
have various quality requirements and planning constraints; they may also vary according to the requirements of 
individual administrations;

(b) that there are clear advantages for broadcasters, receiver manufacturers and the public in using a single 
standard for each application,

U N A N IM O U SL Y  REC O M M ENDS

1. that where PCM coding is employed (see Note 1), the sampling frequency should be 32 kHz for the 
emission of audio digital signals in satellite broadcasting having a 15 kHz nominal bandwidth;

2. that when a reduction in bit rate is necessary (see Note 2), a non-linear coding law should be used with 
near-instantaneous companding to reduce the number of bits/sample from 14 to 10. The companding law should 
have five scale ranges. The selected range is associated with a block of 32 consecutive samples. The pre-emphasis 
should conform either to CCITT Recommendation J.17 with an insertion loss of 6.5 dB at 0.8 kHz or to a 
50/15 ps pre-emphasis, both shown in Fig. 1 (see Note 3);

3. that when the above bit-rate reduction is not necessary (see Note 2), linear coding should be used with 
14 bits/sample, with pre-emphasis as in § 2 above, or, if judged to be needed, a 16-14 bits/sample floating-point 
system (see Note 4); '

4. that in both cases (§ 2 and 3 above), 2s complement coding should be used (see Note 5).

Note 1 — Report’953 describes an alternative system of digital coding suitable for high quality sound signals for 
satellite sound broadcasting employing adaptive delta modulation. ' .

Note 2 —The area of application for this case is related to national requirements.

Note 3 — In Region 1, the use of the pre-emphasis given in CCITT Recommendation J.17 is preferred.

Note 4 — For the case of sound-only broadcasting, studies are still in progress on the subject of emphasis for 
linear coding.

Note 5 — In both of the above cases (§ 2 and 3 above), the number of bits/sample does not include ancillary 
bits: for example, error-protection bits, or scale factor bits.
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FIGURE 1 -  Pre-emphasis characteristics

N ote  -  Curves correspond to the following formulae:

- For 50/15 /us ; Y  = 10 loa 1 + (0-05 L  4 3  \
" 1 + (0.015 a; ) 1 y

1+?—  —  - For CCITT Recommendation J.17; Y  = 1 0  loa ---------7- r r  dB*
u u  ~ 75+where : — : frequency (kHz)  ̂ y i )

* Attenuation of the pre-emphasis at 800 Hz is set to 6.5 dB.



RECOMMENDATION 712

Rec. 712 11

HIGH-QUALITY SOUND/DATA STANDARDS FOR THE 
BROADCASTING-SATELLITE SERV.ICE IN THE 12 GHz BAND

(Question 1/10 and 11, Study Programme 1A/10 and 11)

(1990)

The CCIR,

C O N SID E R IN G

(a) th^ needs expressed for the future development of satellite broadcasting both in the field of simultaneous 
transmission of a series of radio programmes of a very high technical quality and in the field of high-capacity 
data services; ,

(b) the technical performance of the DSR (Digital Satellite Radio) system which allows the transmission, in a 
channel of the 12 GHz band, of 16 stereophonic programmes of very high quality with maximum ruggedness 
against transmission errors;

(c) the definition of the digital full-channel mode of operation of systems of the MAC/packet family which 
allows for flexible multiplexing (20 M bit/s for systems C and D, 10 M bit/s for the D2 system) of sound 
programmes of high quality as well as any type of data;

(d) that both the MAC/packet system and the DSR system are intended for use via broadcasting satellites to 
fixed receivers;

(e) that other systems are being developed for sound broadcasting at UHF to fixed, portable and especially to 
mobile receivers,

U N A N IM O U SL Y  REC O M M ENDS
. - ■ i

that when a sound/data broadcasting-satellite service to fixed receivers is introduced in the 12 GHz band
in Region 1 the preferred systems should be (see Notes 1 and 2):

— the DSR system when the predominant consideration is the transmission of a number of very high-quality 
sound programmes within a wide coverage area; '

— the full-channel digital mode of one of the systems of the MAC/packet family when the predominant 
consideration is the flexibility required for simultaneous transmission of high-quality sound programmes and 
high capacity data services.

Note 1 — The issue of a sound/data standard for the broadcasting-satellite service is still under consideration in
Regions 2 and 3.

Note 2 — Detailed system descriptions are given in the Annexes to Report 1228.
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SECTION 10/11C: TECHNOLOGY

RECOMMENDATION 652

12 GHz RECEIVING EARTH-STATION ANTENNA 
AND SATELLITE TRANSMITTING ANTENNA REFERENCE PATTERNS 

FOR THE BROADCASTING-SATELLITE SERVICE

(Question 2/10 and 11 and Study Programme 2D/10 and 11)
(1986)

The CCIR,

C O N SID E R IN G  ..

(a) that for broadcasting-satellite service planning purposes, simple antenna reference patterns are necessary;
(b) that for reasons of cost, aesthetics, and ease of installation, antennas for individual reception should be 
small, simple, and amenable to mass-production techniques, and that within these general guidelines different 
design options should be possible;

(c) that planning for the broadcasting-satellite service based on individual reception in frequency bands 
around 12 GHz has taken place and community reception may also be accommodated;
(d) that easily applied antenna reference patterns are desirable to determine the levels of inter-regional
interference; ,

(e) that every effort should be made to avoid unnecessary spill-over into adjacent service areas;
-'(f) that for the assessment of mutual interference between the 12 GHz broadcasting-satellite service and other 

services sharing the same frequency bands, it may be necessary to use a reference radiation pattern for both the 
earth-station receiving antenna and the satellite transmitting antenna;
'(g) that the use of antennas with the best achievable radiation pattern will lead to the most efficient use of the 
radio-frequency spectrum and the geostationary-satellite orbit, and;
(h) that measured data relating to radiation patterns of 12 GHz broadcasting-satellite earth-station receiving
antennas and satellite transmitting antennas are presented in Report 810;

U N A N IM O U SL Y  RECOM M ENDS

1. that for earth-station receiving antennas, to ensure that interference up to the limit of the service area 
should not exceed that envisaged in Plans for the 12 GHz band:
1.1 in Regions 1 and 3 individual reception receiving antennas should have co-polar and cross-polar radiation 
patterns not exceeding the reference patterns given in Fig. 1 by curves A and B respectively, taking <p0 =  2° 
(nominal half-power beamwidth);

1.2 in Region 2, individual reception receiving antennas should have co-polar and cross-polar radiation 
patterns not exceeding the reference patterns given in Fig. 2 by curves A and B respectively, taking <p0 =  1-7° 
(nominal half-power beamwidth);
1.3 in Regions 1 and 3 community reception receiving antennas should have co-polar and cross-polar 
radiation patterns not exceeding the reference pattern given in Fig. 1 by curves A' and B respectively taking 
cpo = 1° (nominal half-power beamwidth);

2. that for satellite transmitting antenna beams with circular or elliptical cross-section:

2.1 in Regions 1 and 3 the radiation pattern should conform to the applicable reference patterns given in 
Fig. 3;

2.2 in Region 2 the radiation pattern for normal roll-off should conform as a minimum requirement to the 
applicable reference pattern given in Fig. 4 and, for fast roll-off (see Note) to the reference pattern given in Fig. 5.
Note. — In Region 2, when necessary to reduce interference, the pattern shown in Fig. 5 was used to develop the 
Plan; this use is indicated in the Plan by an appropriate symbol. This pattern is derived from an antenna 
producing an elliptical beam with fast roll-off in the main lobe. Three curves for different values of <po are shown 
as examples. 1
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FIGURE 1 -  Co-polar and cross-polar receiving earth-station antenna reference patterns in Regions 1 and 3

Curve A : co-polar com ponent for individual reception without side-lobe suppression 
(dB relative to main beam gain) '
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sion (dB relative to main beam gain)

0 for 0 <  (p <  0.25 <p0

for 0.25 (po <  <p <  0.86 <po- 12(-)!V<p0/

-  I10 5 + 25 l0E (i)l for <p >  0 .8 6  <po up to intersection with 

Curve C (then Curve C)

Curve B: Cross-polar com ponent for both types o f  reception (dB relative to main 
beam gain)

- 2 5  for 0 <  (p <  0.25 <pQ

— (30 +  40 log I —  -  1 1) for 0.25 <p0 <  <p <  0.44 <p0
. V 1 <Pn 1)

-20

— (30 +  25 log 1-5- — 1 1) 
\  '(po

for 0.44 <p0 <  <p <  1.4 <p0 

for 1.4 (p0 <  <p <  2 <po

— 30 until intersection with co-polar com ponent curve; then co-polar com po
nent curve. ^

Curve C: Minus the on-axis gain (curve C in this Figure illustrates the particular case 
o f  an antenna with an on-axis gain o f  37 dBi).

<Po/2,
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<Po/2

Relative angle <p/ip0

FIGURE 2 -  Reference patterns for co-polar and cross-polar components 
for receiving earth-station antennas in Region 2

Curve A : Co-polar com ponent without side-lobe suppression (dB relative to main 
beam gain)

- 1 2 (<p/<p0) 2

- [ 1 4  +  25 log(q>/9 o)]

- 4 3 .2

— [85.2 — 27.2 log (<p/<Po)l 

-4 0 .2

— [—55.2 H- 51.7 log («p/<Po)3 

- 4 3 .2

for 0 <  <p <  0.25 <p0

for 0.25 <p0 <  <p <  1.13 (po

for 1.13 (po <  (p <  14.7 (p0

for 14.7 (p0 <  (p <  35 (p0

for 35 (po <  (p <  45.1 q>0 

for 45.1 (p0 <  (p <  70 (p0 

for 70 (p0 <  (p <  80 (po 

for 80 (po <  (p <  180°

Curve B: Cross-polar com ponent (dB relative to main beam gain) 

- 2 5

- ( 3 0  +  40 log 1-^ - l | )
V 1 (p0 ' /

- 2 0

- ( l 7 . 3  -I- 25 log I I)
V ‘(po1/

for 0 <  (p <  0.25 (p0 

for 0.25 (p0 <  (p <  0.44  (p0 

for 0.44  (p0 <  (p <  1.28 (p0 

for 1.28 (p0 <  (p <  3.22 (p0

— 30 until intersection with co-polar com ponent curve; then co-polar com po
nent curve

Note 1 — In the angular range between 0.1 and 1.13 (p0 the co-polar and cross-polar 
gains must not exceed the reference patterns.

Note 2  — At off-axis angles larger than 1.13 cp̂  and for 90% of all side-lobe peaks in 
each o f  the reference angular windows, the gain must not exceed the reference 
patterns. The reference angular windows are 1.13 (p0 to 3 (po, 3 (po to 6  (po, 6  (po to 
10 (po, 10 (po to 20 (po, 20 (po to 40 (p0 , 40 (po to 75 (p0 and 75 (p0 to 180°.
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FIGURE 3 -  Reference patterns for co-polar and cross-polar components 
for satellite transmitting antennas in Regions 1 and 3

Curve A: Co-polar com ponent (dB relative to main beam gain)

— 12 ( —  I for 0 <  <p <  1.58 (po
V (On /

' for J.58 (p0 <  cp <  3.16 (po

log ( — )]  for 9  >  3.16 (p0

k<p0,

- 3 0

-  [ 17.5 +  25

after intersection with curve C: as curve C

Curve B: Cross-polar component (dB relative to main beam gain)

— (40 +  40 log I —  — 1 1) for 0 <  <p <  0.33 (p0 
\  1 <po

- 3 3 for 0.33 (p0 <  <p <  1.67 (p0 

— ^40 +  40 log | — — 1 1 j  for (p >  1.67 (p0

after intersection with curve C: as curve C

Curve C: Minus the on-axis gain (Curve C in this Figure illustrates the particular case 
o f an antenna with an on-axis gain of-43 dBi).
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' Relative angle,

FIGURE 4 — Reference patterns for co-polar and cross-polar components 
for satellite transmitting antennas in Region 2

Curve A: Co-polar com ponent (dB relative to main beam g a in ) .

— 12 (<p/(p0 )2 for 0  <  ((pApo) <  1-45

— [22 +  20 log (<p/<p0)] for (<p/<po) > 1 . 4 5

after intersection with curve C: curve C

Curve B: Cross-polar com ponent (dB relative to main beam gain) 

— 30 forO <  (<p/<Po) <  2.51

after intersection with co-polar pattern: co-polar pattern

Curve C: Minus the on-axis gain. (Curve C in this figure illustrates the particular 
case of an antenna with an on-axis gain of 46 dBi)
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Relative angle, <p/y?0

FIGURE 5 -  Reference patterns for co-polar and cross-polar components 
for satellite transmitting antennas with fast roll-off 

■ in the main beam for Region 2

Curve A : Co-polar com ponent (dB relative to main beam gain)

— 12 (<p/<po) 2 forO <  (<p/<Po) <  0.5

-1 8 .7 5  <p02 (<p/<Po -  x )2 for 0.5 <  (<p/<p0) <  +  x)
V <po '

■ —25.23 for +  x) <  (<p/tpo) <  1.45
V (po 1

— [22 +  20 log(<p/<Po)] for(<p/<po)> 1.45 

after intersection with curve C: curve C

Curve B: Cross-polar com ponent .(dB relative to main beam gain) 

— 30 for 0 <  (<p/<p0) <  2.51

after intersection with co-polar pattern: co-polar pattern

Curve C: Minus the on-axis gain (Curves A and C represent examples of three 
antennas having different values of <pq as labelled in Fig. 5. The on-axis 

, gains of these antennas are approximately 34, 40 and 46 dBi, respectively)

where:

<p : off-axis angle (degrees)

<Po: dimension o f  the minimum ellipse Fitted around the down-link
service area in the direction o f  interest (degrees)

,  : 0.5 ( .  - ' « )
v <po/  '
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There are no Recommendations in this Section.
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SECTION 10/1 IE: SHARING

RECOMMENDATION 600-1

STANDARDIZED SET OF TEST CONDITIONS AND MEASUREMENT 
PROCEDURES FOR THE SUBJECTIVE AND OBJECTIVE DETERMINATION 

OF PROTECTION RATIOS FOR TELEVISION IN THE TERRESTRIAL 
BROADCASTING AND THE BROADCASTING-SATELLITE SERVICES

(Question 1/10 and 11, Study Programmes 1A/10 and 11, 1C/10 and 11, ID /10 and 11)
(1982-1986)

The CCIR,

CO N SID E R IN G

(a) that several experiments have been carried out for the determination of protection ratios for television;
(b) that some of these experiments have been carried out using different test conditions and measurement
procedures, so that the results cannot be readily interpreted and compared; ,
(c) that the values of subjectively measured protection ratios depend on a large number of factors;
(d) that it is desirable to establish a standardized set of test conditions and measurement procedures in order 
that the results of subjective measurements of protection ratios for television made by different administrations 
may be properly interpreted and applied,

U N A N IM O U SL Y  REC O M M ENDS

that the following set of test conditions and measurement procedures described in Annex I should be used 
for the subjective and objective determination of protection ratios for television, whenever possible.

ANNEX I .

1. Introduction

The protection ratio is the minimum value of the wanted-to-unwanted signal ratio, usually expressed in 
decibels, at the receiver input determined under specified conditions such that a specified reception quality of the 
wanted signal is achieved at the receiver output (Note 1). The protection ratio is useful in planning and operations 
where multiple transmissions require frequency and orbit sharing between similar or dissimilar transmissions.

Protection ratios for monochrome television systems and for colour television systems using vestigial 
sideband amplitude-modulation are found in Recommendation 655. For satellite broadcasting, a summary of 
results of protection ratio tests made by several administrations in cases where the wanted and unwanted signals 
are modulated by colour television signals or other transmissions such as multiple sound channels are found in 
Report 634 (see Note 2). ,

The assessment of protection ratios for television signals is made following the method established in 
Recommendation 500 and taking into consideration Report 405. Procedures can entail absolute or comparative 
methods of assessment depending on the specific investigations being carried out.

The test arrangements and measurement procedures presented next are recommended for use in tests for 
the determination of protection ratios for television [CCIR, 1978-82a and b].
Note 1 — This definition is in line with the definition of protection ratio found in Report 625 and in No. 164 of 
the Radio Regulations.
Note 2 — Protection ratio data for interference between an amplitude-modulation, vestigial-sideband or a 
frequency-modulation television signal and the types of signals used in the fixed and mobile services will be found 
in Report 449. ^

2. Measurement procedure and laboratory assessment of protection ratios

2.1 Reference case conditions

The values of subjectively measured protection ratios depend on a number of factors.
In order to allow that the results of subjective measurements of the protection ratio made by different 

administrations may be properly interpreted and applied, tests should be performed under a set of reference case 
conditions for the factors affecting these subjective measurements (see Table I).



TABLE I — Factors affecting subjectively measured protection ratios and a set o f  reference case conditions fo r  these factors
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Factor
Reference case condition

Terrestrial Satellite

Picture impairment assessment scale (See Rec. 500) (See Rec. 500)

Number o f levels 5 5
Definition o f levels (perceptibility, annoyance, quality) Impairment Impairment
Fraction o f time interference' effects are visible Continuous Continuous
Impairment level for tests N ote 14 4.5

Viewers (See Rec. 500) (See Rec. 500)

Number 1 0 - 2 0  minimum 1 0 -2 0  minimum

Expertise N ote 1 N ote 1

Receivers N ote 2a N ote 2b

Number and types
Performance parameters (selectivity, sensitivity, overload
characteristics, etc.)

Viewing conditions (See Rec. 500) (See Rec. 500)

Distance to screen
Brightness o f picture

. Brightness o f  background

W anted signal characteristics

Colour or m onochrom e^ N ote 3 N ote 3
Television standard (M, G, I, L, . . . ) Variable Variable
Colour system (NTSC, PAL, SECAM , . . . )  . Variable . Variable
Accom panying sound N ote 4a N ote 4b
Line synchronization N ote 5 N ote 5
Picture type (still, moving) and content t N ote 6  „ Note. 6
Am ount o f detail in picture N ote 6 N ote 6

Type o f  modulation (A M /V SB , FM , digital) - Variable, N ote 7 Variable, N ote 7
Modulation index -  ' . N ote 8

Pre-emphasis characteristics for FM - Rec. 405
Energy dispersal characteristics : , . -  . , N il
Fading N il N il

Unwanted signal characteristics N ote 9 N ote 9

Carrier frequency offset N ote 14 N ote 10

Frequency o f  operation Note 11 N ote 11

Video signal-to-noise ratios Note 12 N ote 12 . _ ■

Receiver noise 
Man-made noise 
Picture source, noise

Other interferences and  sources o f  picture degradation N ote 13 N ote 13

Other interfering signals > ' ' ■

M ultipath . 
Receiver distortion

-

Note 1 — Both expert and non-expert viewers may be used. Tests with non-expert viewers are representative o f  the general 
population but tend to be quite lengthy. A  great number o f  variables can be examined by using a small group o f  expert viewers. 

' For the particular interference being examined, the relationship between expert and non-expert opinion should be investigated.
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Note 2a — The receivers used in the test should represent equipment which is fairly sensitive to the type o f  impairment being  
investigated. Full account should be taken o f  the performance o f  domestic receivers, and measurements o f  the R F /IF  response 
characteristics should be made to assist in the interpretation o f  the results. Account should also be taken o f  the type o f  receiver 
which may be used at re-broadcast relay stations.

Note 2b — The receivers used in the test should represent equipment which is fairly sensitive to the particular type o f  
impairment being investigated. Account should be taken o f  dom estic receivers, and the type o f  receivers which may be used at 
re-broadcast relay stations. It is important to indicate the type o f  discriminator used (staggered-circuit or phase-locked loop) as 
well as the bandwidth characteristics o f  the receiver (IF filter characteristics or equivalent characteristics in the case o f  a loop  
discriminator). Measurement o f  RF and IF filter characteristics should be made to assist in the interpretation o f  the results 
obtained when there are frequency offsets between the wanted and unwanted signals. As far as possible, filter characteristics 
should be adjusted to the standards applicable to the wanted signal. Baseband output frequencies should be limited to the 
minimum required for the television standard used for the wanted signal. Excessive filter bandwidths permit the observation o f  
noise and interferences that would not be encountered with properly adjusted receivers.

Note 3 — Subjective tests should be based on colour pictures, unless there is reason to suppose that m onochrom e pictures 
would result in more stringent requirements.

Note 4a — If applicable standards exist for the accom panying sound channel(s), those standards should be used and the 
m odulation characteristics noted. If no existing standards are applicable, full details o f  the characteristics o f  any sound signal(s) 
present should be given.

Note 4b — If applicable standards exist for the accom panying sound channel(s), those standards should be used and the main 
carrier deviation caused by the sound sub-carrier(s) should be noted. If no standards exist one should additionally indicate the 
sound sub-carrier frequency(ies) and the deviation o f  the sound sub-carrier(s).

N ote 5 — The timing o f  the vertical and horizontal synchronization o f  the unwanted television signal should be such that when  
interference is visible, the interfering vertical and horizontal synchronizing bars are near the centre o f  the wanted picture.

The synchronizing signal o f  the wanted signal should be locked to the synchronizing signal o f  the unwanted signal, but 
with fields displaced so that sync bars from the unwanted signal are visible as interference on the wanted picture. Greatly 
different sync frequencies cause flicker in the picture and produce subjectively more noticeable interference.

N ote 6 — The test pictures used should be reasonably critical still pictures, as they may occur fairly frequently in practice. The 
scenes should contain bright, saturated colours. Slides suggested for tests are described in § 2.2. Colour bar m odulation is often  
used as the unwanted signal.

N ote  7 — If applicable standards exist for the characteristics o f  either the wanted or unwanted signals, those standards should  
be used. If no standards exist, as for a frequency-modulation television signal for broadcasting, then the succeeding entries in 
Table I should be used. The sense o f  m odulation should be such that a black-to-white transition corresponds to an increase in 
the instantaneous frequency.

N ote 8 — A  peak-to-peak frequency deviation sensitivity o f  12 M H z/V  should be used, i f  applicable. When other values are 
used, the peak-to-peak deviation should be indicated.

N ote 9  — In m ost cases the unwanted signal has the same characteristics as the wanted signal. There is, however, also a need  
for the determination o f  protection ratios between dissimilar-systems. In these cases the unwanted signal can have characteristics 
different from the wanted signal or can be another type o f  transmission such as multiple sound channels.

Note 10 — For co-channel protection ratio measurements there is no carrier frequency offset: carrier frequency offset is defined  
as the difference between the unm odulated carrier frequencies o f  the unwanted and wanted signals, (Wanted — Unwanted), i f  the 
same type o f  modulator is used in both channels. However, if  the interference is sensitive to particular offset frequencies, these 
should be identified by the testing programme. For adjacent-channel protection ratios, a series o f  measurements should be made 
for frequencies o f  the unwanted signal varying approximately ±  30 MHz from the wanted signal.

N ote 11 — Tests may be conducted at either radio — or intermediate — frequencies. Protection ratios between wanted and  
unwanted signals are affected by the types o f  signal, their frequency separations, and other factors which do not depend on the 
frequency range used.

Note 12 — As far as possible, the only noise which should be present on the picture when assessing protection ratios is that o f  
thermal noise in the receiver. The protection ratios should be measured for pictures having a signal-to-unweighted-noise ratio o f  
not less than 36 dB, in order that system performance should not be limited by possible masking o f  interference by noise.

Note 13 — N o account should be taken o f  other sources o f  interference, etc. (except thermal noise, as m entioned above), when  
assessing the protection ratio.

N ote 14 — For 625-line systems, the reference impairment levels are those which correspond to wanted-to-unwanted signal-to- 
noise ratios o f  30 dB and 40 dB with a frequency offset between vision carriers o f  two-thirds o f  the line frequency but adjusted 
within a plus and minus 25 Hz range to produce maximum impairment, the precise frequency difference being 10.416 kHz. 
These conditions are approximate to mean impairment grades 3 and 4 and are respectively applicable to short-term (tropos
pheric) and continuous interference.
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2.2 Test pictures

The test pictures used (see Recommendation 500) should be chosen from a set available to all administra
tions, so as to allow comparisons of results. Not only is the subjective evaluation of the interference dependent 
upon the test picture, but also the amount of baseband interference is dependent upon the modulated spectral 
densities of both signals, and the spectral densities depend on the video content. Test slides generally available are 
those of the Society of Motion Picture and Television Engineers (SMPTE) subjective colour reference slide series 
and the Philips test slides for colour television. The test slides from the SMPTE series are selected stills from the 
SMPTE reference test film. Two slides from each series are recommended for the wanted signal during tests on the 
impairments caused by interference. These are:

I. SMPTE II. PHILIPS

Colour television test slides 
Slides Cat: TV CS-3 
No. 1 Beach scene 
No. 14 Girl in green dress

Test slides for colour television

No. 8 Basket of fruit 
No. 14 Make-up scene

The means used to provide the television picture signal (which might include the use of a frame-store 
synchronizer or similar technique) should ensure that the picture displayed in the absence of interference is of high 
quality; in particular any impairment should be insignificant compared with the grade of impairment used for 
determining the protection ratio.

2.3 Other conditions

In performing television protection ratio measurements, highest priority should be given to tests at the 
“reference case” conditions given in § 2.1. If other test conditions and parameters must be used, they should be 
defined and correction factors given so that results applicable to the reference test conditions may be deduced.

When the use of a video tape recorder will not add to the interference p resen ter will not diminish or 
mask those interferences, and where the experiment design allows repetitive signals and sequences, it is 
recommended that presentations to viewers be made from video tapes. The use of video tape permits presentation 
to large numbers of viewers with comparative ease, guarantees duplication of test conditions and accompanying 
commentary, and permits post-test verification of the conditions shown.

For protection ratio measurements, interference should be evaluated on the five grade impairment scale 
given in Recommendation 500 using the viewing conditions and presentation in § 2.4 and 2.5 of that Recommen
dation. Wherever possible, information should be provided on the variation of protection ratio with the subjective 
grade. For the purpose of comparing results, it is desirable to provide the subjective grades together with the 
corresponding standard deviation for different values of C/7.
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