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QuEstions assigned to Radiocommunication STUdy Group 9



	In pursuance of Resolution ITU-R 5 approved by the Radiocommunication Assembly, (Geneva, 16-20 October 1995), the texts of the Questions are to be found in Document 1 of the series of documents for the next study period.

	Attached please find the list and the texts of Questions assigned to Radiocommunication Study Group 9 for 1996�1997.

	For your information the categories of Questions use to identify the priority and urgency of Questions to be studied are:

C: 	Conference oriented Questions associated with work related to specific preparations for, and decisions of, world and regional radiocommunication conferences:

C1: Very urgent and priority studies, required for the World Radiocommunication Conference to be held within the next two-year period;

C2: urgent studies, expected to be required for other radiocommunication conferences.

S:	Questions which are intended to respond to:

	–	matters referred to the Radiocommunication Assembly by the Plenipotentiary Conference, any other conference, the Council, the Radio Regulations Board;

	–	advances in radiocommunication technology or spectrum management;

	–	changes in radio usage or operation:

S1: urgent studies which are intended to be completed within two years;

S2: important studies, necessary for the development of radiocommunications;

S3: required studies, expected to facilitate the development of radiocommunications.



Note - In accordance with Note 1 of the revised Resolution ITU-R 5, following the WRC-95, the Director of the Radiocommunication Bureau, in consultation with the Chairman of Radiocommunication Study Group 9, have assigned categories of C1 to Questions which are related to the preparation for WRC-97, in particular:

	-	Question 113-1/9 : from S1 to C1 (review of Recommendation ITU-R F.761)�	-	Question 115/9 : from S2 to C1 (related to Resolution COM5-1)�	-	Question 201/9 : from S1 to C1 (related to Resolution COM5-1)�	-	Question 205/9 : from S2  to C1 (related to Recommendation GT PLEN-B)

	-	Question 206/9 : from S1 to C1 (related to Resolution PLEN-1)

�

Questions assigned by the Radiocommunication Assembly to Study Group 9�Fixed service



Question�ITU-R No.�Title�Category�Page No.��102-2/9�Availability of digital radio-relay systems�S1�5��103-1/9�Digital trans-horizon radio-relay systems�S2�7��107-1/9�Characteristics of radio-relay systems operating in frequency bands above about 17 GHz�S2�9��108-1/9�Radio-frequency channel arrangements for radio-relay systems operating in frequency bands above about 17 GHz�S1�10��109-1/9�Methods for frequency sharing between radio-relay systems and systems in the fixed-satellite service�S1�11��110/9�Antenna radiation diagrams of radio-relay stations for use in sharing studies�S2�12��111-2/9�Sharing criteria between the broadcasting-satellite service (sound and television) and the fixed service�C1�13��113-1/9�Frequency sharing between radio-relay systems and systems of the earth exploration-satellite service and the space research service�C1�14��114-1/9�Maximum e.i.r.p. and e.i.r.p. spectral density for line-of-sight radio-relay transmitters operating in frequency bands shared with the fixed-satellite service�S2�16��115/9�Criteria for frequency sharing between the fixed service and the fixed-satellite service in bidirectionally allocated frequency bands�C1�17��116-1/9�Sharing criteria for protecting the fixed service from systems in the fixed-satellite service in shared frequency bands�S2��18��117-1/9�Criteria for frequency sharing between the fixed service and FSS networks using satellites in slightly inclined geostationary orbits�S2�19��118-1/9�Sharing criteria between the mobile-satellite services and the fixed service in the band 1 to 3 GHz�C1�21���

Question�ITU-R No.�Title�Category�Page No.��119/9�Limitation of unwanted emissions from radio�relay systems�S3�23��120-1/9�Frequency tolerances of radio-relay systems�S3�25��122-1/9�Effects of propagation on the design and operation of radio-relay systems�S2��26��125-2/9�Point-to-multipoint radio systems�S2�28��127-1/9�Maximum allowable performance and availability degradations of radio-relay systems due to various sources of interference�S2�30��129-1/9�Evaluation of interference among line-of-sight radio-relay systems�S3�32��131/9�Criteria for frequency sharing between the fixed and broadcasting services�S3�33��133/9�Sharing criteria between the fixed and mobile services in the frequency bands between about 0.5 and 3 GHz�S1�34��134-3/9�Hypothetical reference digital paths and performance objectives for digital radio-relay systems�S1�35��135-1/9�Characteristics of digital radio-relay systems operating in frequency bands below about 17 GHz�S3�37��136-1/9�Radio-frequency channel arrangements for digital radio-relay systems operating in frequency bands below about 17 GHz�S1�38��139-2/9�Measurement of digital radio-relay systems�S2�40��140-1/9�Application of cellular type mobile radiocommunication systems for use as fixed systems�S2�41��141/9�Technical criteria to be used in the Board's examinations of the probability of harmfull interference required by provisions Nos. 1354, 1506 and 1509 of the Radio Regulations�S1�42��142-1/9�Radio local area networks (RLANs)�S2�43��145/9�Characteristics required for single-sideband and independent-sideband systems used for high-speed data transmission over HF radio circuits�S2�45��146/9�Improvements in the performance and efficiency of HF radiotelephone circuits�S2�46���

Question�ITU-R No.�Title�Category�Page No.��147-1/9�Automatically controlled radio systems and networks in the HF fixed service�S2�47��149-1/9�Remotely controlled HF receiving and transmitting stations�S2�50��158/9�Packet data transmission protocols for systems operating below about 30 MHz�S2�52��159/9�Effects of unwanted emissions from radar systems in the radiodetermination service on systems in the fixed service�S2�53��160-1/9�Radio-relay systems in a synchronous digital network�S2�55��161-2/9�Performance limits for bringing into service and maintenance of digital radio-relay systems�S2�57��163/9�Criteria for frequency sharing between the fixed service and the inter-satellite service operating in bands above about 20 GHz�S1�59��164/9�Digitized speech transmissions for systems operating below about 30 MHz�S2�60��201/9�Protection of radio-relay systems from non-geostationary satellite feeder links in the fixed-satellite service used by the mobile-satellite service in the shared frequency bands�C1�62��202/9�Reference radiation patterns of omnidirectional and sectoral antennas in point-to-multipoint systems for use in sharing studies�S1�63��203/9�Influence of propagation conditions on the bringing-into-service procedure for digital radio-relay systems�S2�64��204/9�Radio-frequency signals transport through optical fibres�S2�65��205/9�Technical and operational implications of using discrete blocks of spectrum by adaptive HF systems�C1�66��206/9�Sharing criteria for radio-relay systems with systems in the fixed-satellite service involving a large number of non-geostationary satellites in  the 17.7 to 19.7 GHz and 27.5 to 29.5 GHz bands�C1�68��207/9�Sharing criteria for radio-relay systems using the same frequency bands with intersatellite links between non-geostationary satellites in connection with feeder links for the mobile-satellite service�S2�69��

�QUESTION ITU-R 102-2/9* 

AVAILABILITY OF DIGITAL RADIO-RELAY SYSTEMS

(1990-1993-1995)





The ITU Radiocommunication Assembly,

considering

a)	that all interruptions to traffic are factors affecting availability;

b)	that the degree of availability required of a system has a major bearing on system design and on the cost of its provision and operation;

c)	that protection arrangements are frequently used to improve system availability;

d)	that digital radio-relay systems are used in each portion of ISDN connections and/or constant bit�rate digital paths at or above the primary rate;

e)	that the ITU-R had already established several Recommendations on availability of radio�relay systems, and that the objectives specified in these Recommendations will assist ITU-T to define reliability and availability for overall digital connections;

f)	that ITU-T Study Group 13 is preparing a draft new Recommendation ITU�T I.35x on "Availability parameters and objectives for international constant bit-rate digital paths at or above the primary rate";

decides that the following Question should be studied

1.	What are the important factors affecting availability of digital radio-relay systems, for example: equipment outage, propagation effects, protection switching, etc.?

2.	What standards of availability are the objectives for digital radio-relay systems used in each portion of ISDN connections?

3.	What standards of availability are the objectives for digital radio-relay systems used in constant bit-rate paths at or above the primary rate?

4.	What availability objectives are suitable for digital radio-relay systems operated in either the national or international portion of a constant bit-rate path at or above the primary rate?

5.	What are suitable subdivisions of unavailability objectives for digital radio-relay systems caused by equipment outage, propagation effects, interference, etc.?

6.	How long are the time periods over which the availability objectives should be specified?

also decides 

that provisionally the following new Recommendation should be prepared:

�"DRAFT RECOMMENDATION F.1ain (Availability parameters and objectives for digital radio-relay systems operating in the international portion of a constant bit-rate path at or above the primary rate)"



Note 1 – See Recommendations ITU-R F.557, ITU-R F.695, ITU-R F.696 and ITU-R F.697.

Note 2 – Availability of radio-relay systems for special applications is being studied under Question ITU�R 103/9.

Note 3 – Studies on this Question should be carried out in close collaboration with those in the Telecommunication Standardization Sector (ITU-T), and the Recommendations in response to this Question should be compatible with those which may be developed by the ITU-T for overall digital connections.

�QUESTION  ITU-R  103-1/9

DIGITAL  TRANS-HORIZON  RADIO-RELAY  SYSTEMS

(1990-1993)







Q. ITU-R 103-1/9

The ITU Radiocommunication Assembly,

considering

a)	that trans-horizon radio-relay systems have received acceptance and are increasingly being used operationally in many parts of the world;

b)	that it is desirable to determine the preferred characteristics of such systems needed to facilitate their inter�national connection;

c)	that the frequency bands used by trans-horizon radio-relay systems are often shared with line-of-sight radio�relay systems, other fixed and mobile, or broadcasting services;

d)	that there are technical and operational difficulties in sharing frequency bands between tropospheric-scatter systems and space systems (see Recommendation No. 100 of the World Administrative Radio Conference (Geneva, 1979) (WARC-79));

e)	that the prediction of path antenna gain cannot be determined precisely;

f)	that the digital trans-horizon network or links may be required for particular applications;

g)	that the hypothetical reference digital path in Recommendation ITU-R F.556 may be suitable for trans-horizon systems;

h)	that the allowable bit error ratios of Recommendation ITU-R F.594 may also be applicable to the design of trans-horizon systems;

j)	that nevertheless, the complete achievement of these objectives could result in uneconomic systems;

k)	that e.i.r.p. automatic level control (ALC) systems are available which can control the transmitter output power from the level received at associated distant receivers, thus depressing the magnitude of side-lobe and overshoot signals under conditions of enhanced propagation,

decides  that the following Question should be studied

1.	How do the characteristics of tropospheric-scatter propagation affect the design of radio-relay systems for telephony and television?

2.	To what extent are systems, employing this mode of propagation and operating on the same or on neighbouring frequencies, liable to interfere with each other, with systems employing different modes of propagation as well as with other services?

3.	What are appropriate performance and availability objectives for digital trans-horizon radio networks and, if necessary, what are the hypothetical reference digital paths for them?

4.	Whether the performance criteria discussed in Recommendation ITU-R F.594 are applicable to trans-horizon systems?

5.	What advantages does e.i.r.p./ALC have over conventional systems with respect to spectrum management and conservation?



Note 1 – See Recommendations ITU-R F.302, ITU-R F.698 and ITU-R F.1106.

Note 2 – The Recommendations in response to § 3 and 4 should be compatible with those developed by the Telecom�munication Standardization Sector.



�QUESTION  ITU-R  107-1/9

CHARACTERISTICS  OF  RADIO-RELAY  SYSTEMS�OPERATING  IN  FREQUENCY  BANDS  ABOVE  ABOUT  17  GHz

(1990-1993)



Q. ITU-R 107-1/9

The ITU Radiocommunication Assembly,

considering

a)	that radio-relay systems make use of the fixed service frequency allocations above 17 GHz;

b)	that various techniques for the use of these frequencies are being implemented by administrations;

c)	that the radio-wave propagation characteristics at these frequencies are known to differ in some respects from those of lower frequencies and that some of these differences might be exploited to advantage;

d)	that the equipment techniques might differ from those used in the lower frequency bands,

decides  that the following Question should be studied

1.	What are the characteristics of radio-relay systems and equipment best suited for the radio-frequency bands above about 17 GHz?

2.	What are the preferred methods that can be used to offset the effects of propagation on radio-relay systems operating above about 17 GHz?

3.	What are the preferred modulation techniques for use in radio-relay systems at frequencies above about 17 GHz?

4.	What is the susceptibility of these systems to interference and what is their potential for causing interference to other systems?



Note 1 - See Recommendation ITU-R F.1102.







�QUESTION ITU-R  108-1/9

RADIO-FREQUENCY  CHANNEL  ARRANGEMENTS  FOR  RADIO-RELAY  SYSTEMS�OPERATING  IN  FREQUENCY  BANDS  ABOVE  ABOUT  17  GHz

(1990-1993)



Q. ITU-R 108-1/9

The ITU Radiocommunication Assembly,

considering

a)	that radio-relay systems make use of the fixed service frequency allocations above about 17 GHz;

b)	that radio-frequency channel arrangements may be required in these frequency bands where the use of both analogue and digital radio-relay systems is foreseen;

c)	that radio-wave propagation characteristics at these frequencies are known to differ in some respects from those of lower frequencies;

d)	that there may be a frequency limit beyond which Recommendations on radio-frequency channel arrangements are not necessary,

decides  that the following Question should be studied

1.	What are the preferred radio-frequency channel arrangements for the frequency bands above about 17 GHz, available for use by radio-relay systems?

2.	What is the preferred radio-frequency channel spacing and what features of the system will affect the channel spacing?

3.	Is there any frequency limit beyond which Recommendations on radio-frequency channel arrangements are not necessary and, if so, what is the frequency limit?

4.	What guidelines should be established governing the contents of Recommendations as regards radio-frequency channel arrangements and utilization above about 17 GHz and above any frequency identified in § 3?

Note 1 – See Recommendations ITU-R F.595, ITU-R F.637, ITU-R F.746, ITU-R F.748,  ITU-R F.749 and ITU�R F.1100.







�QUESTION  ITU-R  109-1/9

METHODS  FOR  FREQUENCY  SHARING  BETWEEN  RADIO-RELAY  SYSTEMS�AND  SYSTEMS  IN  THE  FIXED-SATELLITE  SERVICE

(1990-1993)





Q. ITU-R 109-1/9

The ITU Radiocommunication Assembly,

considering

a)	that radio-relay systems are now widely employed throughout the world and make extensive use of the radio-frequency spectrum;

b)	that the use of radio-relay systems is expected to continue to expand and that new systems are expected to operate with improved performance and make more efficient use of the radio-frequency spectrum;

c)	that the use of systems in the fixed-satellite service (FSS) in shared frequency bands is expected to continue to expand;

d)	that the continued development of terrestrial and space services is desirable;

e)	that control of mutual interference between stations of the various services is necessary,

decides  that the following Question should be studied

1.	To what degree can electromagnetic shielding between earth stations and stations in the fixed service be used or provided by artificial means?

2.	What are the preferred calculation methods to be used for evaluating interference between radio-relay systems and systems in the FSS, except for those which are specifically required for notification and registration of systems in the FSS?



Note 1 – See Recommendations ITU-R SF.675, , ITU-R SF.766, ITU-R SF.1006 and  SF.1193.



��include 09-110-e�QUESTION  ITU-R  110/9

ANTENNA  RADIATION  DIAGRAMS  OF  RADIO-RELAY  STATIONS�FOR  USE  IN  SHARING  STUDIES



(1990)

Q. ITU-R 110/9



The ITU Radiocommunication Assembly,

considering

a)	that determination of criteria for frequency sharing between radio-relay systems and systems in the Space Radiocommunication Service requires a knowledge of the antenna gains of the radio-relay stations along all possible interfering paths;

b)	that the reference diagrams for large earth station antennas may not be applicable for antennas of line-of-sight radio-relay systems;

c)	that the use of reference radiation patterns for line-of-sight radio-relay antennas would facilitate interference calculations;

d)	that different reference radiation patterns may be required for the various types of antennas in use,

unanimously decides  that the following Question should be studied

1.	what are the measured radiation patterns in the vertical and horizontal planes for both polarizations of typical antennas used in line-of-sight radio-relay systems, including passive reflector (i.e. periscope) antennas, and passive repeaters;

2.	what reference radiation patterns can be defined for the different types of antennas?

Note – See Recommendation 1037 and Report 614.

��QUESTION ITU-R 111-2/9*

SHARING CRITERIA BETWEEN THE BROADCASTING-SATELLITE SERVICE�(SOUND AND TELEVISION) AND THE FIXED SERVICE

	(1990-1993-1995)





The ITU Radiocommunication Assembly,

considering

a)	that radio-relay systems are widely employed throughout the world and make extensive use of much of the radio-frequency spectrum;

b)	that the broadcasting-satellite service (BSS) is allocated in a number of bands on a primary basis co-equally shared with the fixed service;

c)	that adoption of appropriate technical sharing are necessary to ensure that radio-relay systems can operate without unacceptable levels of interference from the BSS;

d)	that the use of the BSS in one region may generate interference into radio-relay systems in other regions,

	decides that the following Question should be studied

1.	What are the levels of interference from the BSS that are acceptable to radio-relay systems?

2.	What are the constraints on the services that would be necessary and acceptable to facilitate sharing?



Note 1 - See Recommendation ITU-R F.760.

Note 2 - Results of these studies should be in the form of Recommendations.

�

QUESTION  ITU-R  113-1/9*

FREQUENCY  SHARING  BETWEEN  RADIO-RELAY  SYSTEMS�AND  SYSTEMS  OF  THE  EARTH  EXPLORATION-SATELLITE  SERVICE�AND  THE  SPACE  RESEARCH  SERVICE



(1990-1993)





. ITU-R 113-1/9

The ITU Radiocommunication Assembly,

considering

a)	that radio-relay systems are widely employed throughout the world and make extensive and increasing use of several frequency bands;

b)	that there is potential for interference between radio-relay systems and both geostationary and non-geostationary satellite radiocommunication systems;

c)	that special consideration must be made of the unique characteristics of systems in space radiocommunication services other than the traditional fixed-satellite service;

d)	that Radiocommunication Study Group 7 has undertaken some preliminary studies with regard to radio-relay systems sharing with the earth exploration-satellite service and the space research service;

e)	that the World Administrative Radio Conference (Geneva, 1979) (WARC-79) allocated these services to share additional frequency bands and at the same time requested the ex-CCIR via Recommendation No. 706 to study certain aspects of the sharing criteria between radio-relay systems and passive sensors for the earth exploration-satellite service and the space research service operating in the band 18.6 to 18.8 GHz;

f)	that administrations will require agreed sharing criteria to carry out compatibility analysis under the Radio Regulations, such as Article 14,

decides  that the following Question should be studied

1.	What are the levels of interference from the earth exploration-satellite service and the space research service acceptable to radio-relay systems, including percentage of time considerations?

2.	What are the constraints on the services which would be necessary and acceptable to facilitate sharing?

3.	What special considerations of sharing are required when non-geostationary satellites are used by these space services?

4.	What are the feasibility and constraints on sharing these services when the space services employ passive or active microwave sensors?

Note 1 – See Recommendation ITU-R F.761.





QUESTION  ITU-R  114-1/9

MAXIMUM  e.i.r.p.  AND  e.i.r.p.  SPECTRAL  DENSITY  FOR  LINE-OF-SIGHT�RADIO-RELAY  TRANSMITTERS  OPERATING  IN  FREQUENCY�BANDS  SHARED  WITH  THE  FIXED-SATELLITE  SERVICE

(1990-1993)



Q. ITU-R 114-1/9

The ITU Radiocommunication Assembly,

considering

a)	that emissions from line-of-sight radio-relay transmitters may produce interference in receiving space stations of the fixed-satellite service (FSS), in shared frequency bands;

b)	that it is impractical to coordinate between the many terrestrial stations and the many space stations and that, therefore, sharing criteria should be such as to preclude the need for detailed coordination;

c)	that, in devising such sharing criteria, account needs to be taken of the operational and technical requirements of radio-relay systems and the options open to them to comply with such sharing criteria, as well as of the technical and operational characteristics of space stations,

decides  that the following Question should be studied

1.	What are the acceptable constraints, if any, on the e.i.r.p. and e.i.r.p. spectral density of radio-relay transmitters, which may have to be adopted to protect adequately receiving space stations in the FSS, without requiring detailed coordination?



Note 1 – This Question is complementary and related to Question ITU-R 60/4.

Note 2 – See Recommendations ITU-R SF.406 and ITU-R SF.765.











�QUESTION ITU-R  115/9

CRITERIA  FOR  FREQUENCY  SHARING  BETWEEN  THE  FIXED  SERVICE�AND  THE  FIXED-SATELLITE  SERVICE  IN  BIDIRECTIONALLY�ALLOCATED  FREQUENCY  BANDS



(1990)





The ITU Radiocommunication Assembly,

considering

a)	that the existing sharing criteria are based on fixed-satellite systems in unidirectionally allocated frequency bands;

b)	that bidirectional operation on the fixed-satellite service introduces additional interference sources;

c)	that the coordination of earth stations in bidirectionally allocated frequency bands may require new coordination parameters which take into consideration interference sources from the down link as well as the up-link direction;

d)	that the introduction of transmitting earth stations in a frequency band that currently is allocated for transmitting space stations may also impose restrictions on both the fixed and fixed-satellite services;

e)	that both long-term and short-term interference mechanisms must be considered in establishing frequency sharing criteria,

 decides  that the following Question should be studied

1.	what are the preferred short-term and long-term sharing criteria that take into consideration down-link and up-link interference;

2.	what limitations are acceptable to radio-relay systems that will allow for the development and growth of the fixed service in frequency bands with new allocations for bidirectional satellite transmissions?



Note 1 – This Question is complementary and related to Question 61/4.

Note 2 – See Recommendation SF.1005.









�QUESTION  ITU-R  116-1/9

SHARING  CRITERIA  FOR  PROTECTING  THE  FIXED  SERVICE�FROM  SYSTEMS  IN  THE  FIXED-SATELLITE  SERVICE�IN  SHARED  FREQUENCY  BANDS

(1990-1993)



Q. ITU-R 116-1/9

The ITU Radiocommunication Assembly,

considering

a)	that emissions from the space stations in the fixed-satellite service (FSS) may produce interference in receiving stations of the fixed service in frequency bands shared by the two services;

b)	that it is impractical to coordinate between the many terrestrial stations and the many space stations and that, therefore, sharing criteria should be such as to preclude the need for detailed coordination;

c)	that emissions from earth stations in the FSS may produce interference in receiving stations of the fixed service and that, therefore, appropriate technical characteristics should be established to protect systems in the fixed service;

d)	that, in devising such sharing criteria, account needs to be taken of the operational and technical requirements of networks in the FSS as well as of the requirements of the fixed service and measures available to them,

decides  that the following Question should be studied

1.	What are the preferred technical characteristics of systems in the fixed service to be considered in the evaluation of frequency sharing with systems in the FSS?

2.	What are the preferred sharing criteria by which the fixed service could be adequately protected against unacceptable interference due to emissions from space stations of the FSS in shared frequency bands in such a way as not to require detailed coordination between space and terrestrial stations?

3.	What are the preferred sharing criteria by which the fixed service could be adequately protected against unacceptable interference due to emissions from earth stations of the FSS in shared frequency bands?

Note 1 – This Question is complementary and related to Question ITU-R 59/4.

Note 2 – Determination of coordination area is not included in this Question.

Note 3 – See Recommendations ITU-R SF.357, ITU-R SF.358, ITU-R SF.615 and ITU-R SF.674.







�QUESTION  ITU-R  117-1/9

CRITERIA  FOR  FREQUENCY  SHARING  BETWEEN  THE  FIXED  SERVICE�AND  FSS  NETWORKS  USING  SATELLITES  IN  SLIGHTLY�INCLINED  GEOSTATIONARY  ORBITS

(1990-1993)





Q. ITU-R 117-1/9

The ITU Radiocommunication Assembly,

considering

a)	that emissions from space stations in the fixed-satellite service (FSS) may produce interference in receiving stations of terrestrial services in frequency bands shared by the two kinds of service;

b)	that emissions from line-of-sight radio-relay transmitters may produce interference in receiving space stations of the FSS, in shared frequency bands;

c)	that it is impractical to coordinate between the many terrestrial stations and the many space stations and that, therefore, sharing criteria should be such as to preclude the need for detailed coordination;

d)	that, in devising such sharing criteria, account needs to be taken of the operational and technical requirements of radio-relay systems, as well as of the operational and technical requirements of networks in the FSS, and the options open to them to comply with such sharing criteria;

e)	that the application and technical characteristics of satellites in slightly inclined geostationary orbits are being studied for use in FSS service networks and that the use of such satellites may impose additional sharing constraints over those applicable to conventional geostationary�satellite networks;

f)	that the limits specified in Article 27 of the Radio Regulations (RR) apply to terrestrial services, with the aim of protecting regions around the geostationary�satellite orbit;

g)	that the power flux-density limits specified in RR Article 28 have been developed assuming a specific scenario of space station distribution and associated angles of arrival above the horizontal plane;

h)	that sufficient technical information is not available concerning the applicability of existing sharing criteria to the case of terrestrial services and FSS networks using slightly inclined geostationary orbits and which share the same frequency bands;

j)	that the coordination of terrestrial stations with earth stations operating to satellites in slightly inclined geostationary orbits and sharing the same frequency bands may require new coordination parameters, due in part to new earth station pointing requirements,

decides  that the following Question should be studied

1.	What are the potential interference mechanisms which can occur between the fixed service and satellite networks using slightly inclined geostationary orbits?

2.	To what extent can existing constraints on spacecraft emissions for the protection of terrestrial systems, be applied to satellite systems operating with slightly inclined orbits?

3.	Given the existing constraints on satellite emissions, what would be the inclination angle coordination threshold of such satellites?

4.	What are the technical means available to the fixed service to aid in ameliorating this sharing situation?



Note 1 – See Recommendation ITU-R SF.1008.



�QUESTION ITU-R 118-1/9*

SHARING CRITERIA BETWEEN THE MOBILE SATELLITE SERVICES�AND THE FIXED SERVICE IN THE BAND 1 TO 3 GHz

(1990-1995)





The ITU Radiocommunication Assembly,

considering

a)	that radio-relay systems are widely employed throughout the world and make extensive use of much of the radio-frequency spectrum;

b)	that the mobile-satellite services (MSS) are allocated in a number of bands in the 1 to 3 GHz region on a primary basis co-equally shared with the fixed service;

c)	that there is potential for interference to radio-relay systems from MSS systems using both geostationary and non-geostationary orbits;

d)	that the Conference Preparatory Meeting for the 1995 World Radiocommunication Conference identified a number of spectrum sharing issues between the fixed service and MSS;

e)	that the 1995 and 1997 World Radiocommunication Conferences will address a number of allocation issues that will affect sharing between the fixed service and MSS;

f)	that Recommendations ITU-R IS.1141, IS.1142 and IS.1143 have been developed but that further study for refinement of these Recommendations is necessary for which Study Group 9 involvement is required,

	decides that the following Question should be studied

1.	What levels of interference from the MSS are acceptable to radio-relay systems, including percentage of time considerations?

2.	What are the necessary and acceptable constraints on the services to facilitate sharing?

Note 1- Specific Study Group 9 contributions be focused on the following areas:

	-	Development of the standard computer program (SCP) for the coordination procedure for MSS and FS sharing (see Recommendation ITU-R IS.1143).

	-	Development of the computer program for use to facilitate bilateral coordination of the non�GSO MSS (space-to-Earth) with the FS.

	-	Consideration of the standard reference bandwidth for interference calculation, e.g. 4 kHz, 1 MHz or other value, depending on interference scenarios.

	-	Development of the PFD values for the MSS (space-to-Earth) systems to share with the FS analog systems in the frequency bands 1 492 - 1 525 MHz and 1 525 - 1 530 MHz.

	-	The aggregate interference of point-to-multipoint fixed service at low e.i.r.p. to MSS (Earth-to-space) needs study for a larger number of systems.

	-	Consideration of technical and operational matters in the phased transitional approach for bands shared between the MSS (Earth-to-space) and the fixed service.

	-	Considerations of combination of non-GSO CDMA/FDMA and TDMA/FDMA systems for computation of the aggregate interference to FS systems.

Note 2 - See Recommendations ITU-R F.1107 and ITU-R F.1108.



�QUESTION  ITU-R  119/9

LIMITATION  OF  UNWANTED  EMISSIONS  FROM  RADIO-RELAY  SYSTEMS





(1990)

Q. ITU-R 119/9

The ITU Radiocommunication Assembly,

considering

a)	the definition in the Radio Regulations that unwanted emissions consist of spurious emissions and out-of-band emissions;

b)	that the definition in Article 1, No. 139 of the Radio Regulations states that spurious emission is an emission on a frequency or frequencies which are outside the necessary bandwidth and the level of which may be reduced without affecting the corresponding transmission of information and that spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and frequency conversion products but exclude out-of-band emissions;

c)	that the radiation of spurious emissions by radio-relay systems could cause interference to other radio services and other radio-relay systems, and that it is necessary to define limits for these emissions;

d)	that Appendix 8 of the Radio Regulations applies only to the mean power of a transmitter and spurious emissions, and that there are a variety of emissions where the interpretation of the term “mean power” and its consequential measurement is difficult;

e)	that Recommendation No. 66 of the WARC-79 calls for the continued intensive study of the maximum permitted levels of spurious emissions from radio-relay systems not currently covered by Appendix 8 to the Radio Regulations and especially for digital systems;

f)	that the definition in Article 1, No. 138 of the Radio Regulations states that out-of-band emission is an emission on a frequency or frequencies immediatly outside the necessary bandwidth which results from the modulation process, but excluding spurious emissions;

g)	that out-of-band emissions from radio-relay systems can introduce interference into other radio-relay systems or other radio services and it is necessary to define limits for these emissions;

h)	that techniques to suppress out-of-band emissions may differ from those to suppress spurious emissions;

j)	that the Radio Regulations do not define the limitations on the out-of-band emissions by radio-relay systems,

 decides  that the following Question should be studied

1.	with regard to spurious emission,

1.1	what kind of spurious emission, generated by radio-relay systems should be considered;

1.2	what are the limits applicable to spurious emissions;

1.3	what are the appropriate reference points in the radio-relay system, at which these values should be defined;

1.4	what are the appropriate measurement techniques and reference measurement bandwidths for spurious emissions;

1.5	how the term “mean power” of Appendix 8 of the Radio Regulations should be interpreted for spurious emission from radio-relay systems;

2.	with regard to out-of-band emission,

2.1	what kind of out-of-band emissions generated by radio-relay systems should be considered;

2.2	what are the limits applicable to out-of-band emissions;

2.3	what are the appropriate reference points in the radio-relay system, at which these values should be defined;

2.4	what are the appropriate measurement techniques and reference measurement bandwidth for out-of-band emissions;

2.5	how the term “mean power” of Appendix 8 of the Radio Regulations should be interpreted for out-of-band emissions from radio-relay systems?

Note 1 – The results of these studies are to be communicated to Radiocommunication Study Group 1.

Note 2 – See Recommendation ITU-R F.1191.







�QUESTION ITU-R 120-1/9

FREQUENCY TOLERANCES OF RADIO-RELAY SYSTEMS

(1990-1995)

The ITU Radiocommunication Assembly,

considering

a)	that the frequency tolerances of radio-relay systems influence interference and efficient frequency band utilization;

b)	that the recent advances in technology may make possible the adoption of tighter limitations on the frequency tolerances of radio-relay systems;

c)	that account must be taken of the transmitter spectral distribution of the radio-relay system and of the total frequency difference between the wanted and any interfering signal;

d)	that Recommendation 69 of the WARC-79 calls for the study of frequency tolerances and for the determination of the ultimate values of the tolerances;

e)	that Recommendation ITU-R SM.1045 may require review from the standpoint of future radio-relay systems;

	decides that the following Question should be studied

1.	What are the factors which affect the frequency tolerances of radio-relay systems, taking into account the recent advances in technology?

2.	What are the preferred limits for frequency tolerances of radio-relay systems?

further decides

that the results of studies should be sent to Radiocommunication Study Group 1 in the form of liaison statements.

�QUESTION  ITU-R  122-1/9

EFFECTS  OF  PROPAGATION  ON  THE  DESIGN  AND  OPERATION�OF  RADIO-RELAY  SYSTEMS



(1990-1993)

Q. ITU-R 122-1/9

The ITU Radiocommunication Assembly,

considering

a)	that the performance of analogue radio-relay systems or of digital systems operating in the plesiochronous or synchronous modes can be seriously affected by multipath propagation;

b)	that rain attenuation is also a significant impairment at frequencies above about 10 GHz;

c)	that cross-polarization techniques are of interest for a more efficient use of the radio-frequency spectrum;

d)	that absorption bands in the atmosphere due to oxygen and water vapour exist at various frequencies above about 20 GHz;

e)	that special propagation conditions may be encountered in desert and jungle terrain, especially ducting*;

f)	that there are frequently technical and economic advantages in using relatively long paths for microwave radio�relay systems, particularly where natural terrain facilitates the use of high antenna sites*;

g)	that suitable prediction methods are needed to assess the degradation of radio-relay system performance due to the above mentioned propagation effects,

decides  that the following Question should be studied

1.	What are the preferred prediction methods to assess the degradation of radio-relay system performance due to multipath fading, particularly for high capacity analogue systems or digital systems operating in the plesiochronous or synchronous transmission modes?

2.	What are the preferred prediction methods to assess the effects of rain attenuation on radio-relay system performance, on the choice of optimum hop length and on system availability?

3.	What are the preferred methods to estimate cross-polarization decoupling, both in faded and non-faded conditions?

4.	What are the possible advantages in the use of the absorption bands for particular situations, when considerable additional propagation attenuation is required?

5.	What would be the effects of the propagation conditions on the optimum characteristics for microwave radio�relay systems operating over desert and jungle terrain**?

6.	What technical methods could be used to reduce the harmful effects of adverse propagation conditions and what are the preferred methods to predict the relationship between outage probability and various characteristics of digital radio-relay systems?

Note 1 – See Recommendations ITU-R F.1093 and  ITU-R PN.530.





�QUESTION ITU-R 125-2/9

POINT-TO-MULTIPOINT RADIO SYSTEMS

(1990-1993-1995)



 ITU-R 125-1/9

The ITU Radiocommunication Assembly,

considering

a)	that advances in technology and new encoding, modulation and access schemes, are making practicable new sharing schemes that offer economical as well as technological advances for increasing the efficiency of spectrum sharing and band utilization;

b)	that rapid advances are being made especially in point-to-multipoint systems;

c)	that point-to-multipoint applications may be implemented for either analogue or digital transmission techniques and may offer service advantages such as ease of installation, portability and the rapid provision of connections;

d)	that point-to-multipoint systems have many applications such as telephony, data, video, ISDN etc;

e)	that point-to-multipoint systems may operate in frequency bands where channelling plans have been recom�mended by the ex-CCIR for point-to-point systems;

f)	that point-to-multipoint systems may share frequency bands with other services and new frequency coordination techniques may be appropriate;

g)	that Recommendation No. 65 of the World Administrative Radio Conference, (Geneva, 1979) (WARC�79), invites the ex-CCIR to carry out studies on spectrum sharing and band utilization;

h)	that Resolution No. 113 (WARC-92) of the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92), invites the ex-CCIR to prepare new radio-frequency channelling arrangements for the fixed service in the frequency bands 1-3 GHz,

decides  that the following Question should be studied

1.	What are the appropriate modulation and baseband multiplexing techniques for point-to-multipoint radio systems for different types of transmitted signal and service requirements (see Note 1)?

2.	What are the preferred performance and availability objectives for point-to-multipoint systems and the preferred objectives for the proportion of lost calls and connection delays?

3.	What are the methods which are suitable for circuit activation/deactivation of radio channels, especially when the point-to-multipoint system operates under the demand-assignment multiple access scheme?

4.	What are the characteristics of point-to-multipoint systems that influence their coordination with other systems sharing the same frequency band, and coordination techniques that might be adopted?

5.	What frequency bands allocated to the fixed service are most appropriate to point-to-multipoint systems?

6.	Is it necessary to specify alternative frequency channelling plans for point-to-multipoint systems and what are the most appropriate plans?

7.	What are the preferred adjustments, if necessary, to the radio-frequency channelling arrangements applicable to point-to-multipoint systems within the range 1-3 GHz considering the results of the WARC-92?

8.	What are the criteria for determining the boundaries of point-to-multipoint service areas?

9.	What are the parameters and calculation procedures suitable for determining the various effects of interference?

Note 1 – Studies should take into account all types of multiple access techniques, e.g., FDMA, TDMA and CDMA.

Note 2 – See Recommendations ITU-R F.701, ITU-R F.755, ITU-R F.756 and F.1104.

Note 3 – Studies on § 1, 2, and 3 should be carried out in close collaboration with those in the Telecommunication Standardization Sector, and the Recommendations in response to this Question should be compatible with those developed by the Telecommuniciation Standardization Sector.



�QUESTION  ITU-R  127-1/9

MAXIMUM  ALLOWABLE  PERFORMANCE  AND  AVAILABILITY  DEGRADATIONS�OF  RADIO-RELAY  SYSTEMS  DUE  TO  VARIOUS  SOURCES  OF  INTERFERENCE



(1990-1993)



The ITU Radiocommunication Assembly,

considering

a)	that in order to evaluate the overall error system performance and availability of radio-relay systems, all sources of interference must be considered;

b)	that interference could be caused by emissions from other radio-relay systems and systems in other radio services, and by radiations from sources other than radio services;

c)	that criteria to limit interference from services which share with the fixed service on a non-primary basis may differ from the criteria which apply to services sharing frequency bands on a primary basis;

d)	that interferences due to radiations from sources other than radio services, e.g. ISM equipment, should also be studied;

e)	that limited filtering of modulated signals at the band edges may cause mutual interference even though the frequency stability of both the wanted and interfering signals is well controlled;

f)	that the interference criteria for the coexistence of services within a frequency band may differ from that of services in other frequency bands;

g)	that when new sharing situations are under study, the technical characteristics of each service need to be understood in order to derive sharing criteria which ensure that performance degradations to radio-relay systems are adequately controlled,

decides  that the following Question should be studied

1.	What are the allowable values of error performance and availability degradations of digital radio-relay systems, caused by the aggregate of all emissions from other radio-relay systems, from other radio services both in shared and non-shared environments, including radiations from sources other than radio services?

2.	What are the allowable values of error performance and availability degradations of digital radio-relay systems, caused by interference from other radio-relay systems?

3.	What are the allowable values of error performance and availability degradations of digital radio-relay systems, caused by the interference from radio services allocated in the same frequency bands as the fixed service on a non-primary basis?

4.	What are the allowable values of error performance and availability degradations of digital radio-relay systems, caused by unwanted emissions from other radio services in the non-shared environment?

5.	What are the allowable values of error performance and availability degradations of digital radio-relay systems, caused by radiations from sources other than radio services both in the shared and non-shared environments?

6.	What are the principles of apportioning these degradations over the length of the radio-relay system?

7.	What are the principles of apportioning these degradations to each exposure?

8.	What are the acceptable and practical means open to radio-relay systems to effectively limit these degradations?

9.	What are the characteristics of radio-relay systems which are sensitive to interference and the limit values of this interference into radio-relay systems which gives rise to the allowable degradation in performance and availability?

Note 1 – See Recommendations ITU-R F.758 and ITU-R F.1094.



�QUESTION  ITU-R  129-1/9

EVALUATION  OF  INTERFERENCE  AMONG  LINE-OF-SIGHT�RADIO-RELAY  SYSTEMS

(1990-1993)



Q. ITU-R 129-1/9

The ITU Radiocommunication Assembly,

considering

a)	that interference problems are of primary importance in the planning of radio-relay systems, in order to make efficient use of the radio frequency spectrum;

b)	that the interference effects depend upon the characteristics both of the interfering signals (power level, carrier frequency, modulation systems, etc.) and of the disturbed system (antennas, receiving filters, etc.);

c)	that the determination of interference criteria requires the definition of analysis and calculation techniques to relate the characteristics of signals interfering with radio-relay links, with their effects on transmission quality;

d)	that it is highly desirable to standardize the use of parameters suitable to define the interference effects in analogue and digital modulated radio-relay systems,

decides  that the following Question should be studied

1.	What are the interference sources which may affect radio-relay system performance and the system parameters (e.g. antenna diagrams) that are relevant to the determination of the power level of the interfering signals in fading or non-fading conditions of the interfered signal?

2.	What parameters are suitable to represent the effects of interference on the transmission quality of analogue and digital modulated radio-relay systems?

3.	What analysis and calculation techniques are useful for evaluating the interference effects when the power level of the received signal is at its normal value as well as when it is near the receiver threshold level?

4.	What methods are appropriate for calculation and measurement of interference effects on the transmission quality of analogue and digital modulated radio-relay systems, in order to provide the necessary information for system planning and equipment design?

Note 1 – See Recommendations ITU-R F.1095, ITU-R F.1096 and  ITU-R PN.452.





�QUESTION  ITU-R  131/9*

CRITERIA  FOR  FREQUENCY  SHARING  BETWEEN�THE  FIXED  AND  BROADCASTING  SERVICES



(1990)

Q. ITU-R 131/9



The ITU Radiocommunication Assembly,

considering

a)	that systems in the fixed service are now widely employed throughout the world and make extensive use of the radio-frequency spectrum;

b)	that the use of such systems is expected to continue to expand and that new systems are expected to operate with improved performance and make more efficient use of the radio-frequency spectrum;

c)	that the use of systems of the broadcasting service in shared frequency bands is expected to continue to expand;

d)	that the continued development of fixed and other services is desirable;

e)	that control of mutual interference between stations of the various services is necessary;

f)	that Resolution 510 of the World Administrative Radio Conference, 1979 (WARC-79) requests the CCIR to study the determination of protection criteria between stations in the sound broadcasting service and stations in the fixed and mobile (except aeronautical mobile (R)) services, especially in the band 87.5 to 108 MHz for Region 1 and certain countries concerned in Region 3,

decides  that the following Question should be studied

1.	what levels of interference are acceptable and under what conditions do they apply to fixed service systems in order to facilitate sharing with systems in the broadcasting service;

2.	what sharing criteria are appropriate for fixed service systems to facilitate the operation with the broadcasting service in a shared environment?

Note – See Report 1194 (Annex to Volume IX-Part 1, Geneva 1990).









�QUESTION  ITU-R  133/9*

SHARING  CRITERIA  BETWEEN  THE  FIXED  AND  MOBILE  SERVICES�IN  THE  FREQUENCY  BANDS  BETWEEN  ABOUT  0.5  AND  3  GHz



(1990)

Q. ITU-R 133/9



The ITU Radiocommunication Assembly,

considering

a)	that due to the growing demand on the radio frequency spectrum, there is a need to improve frequency sharing between different services;

b)	that there is a particularly strong need for mobile and fixed services to share frequencies between about 0.5 and 3 GHz;

c)	that the use of mobile services is mainly centred in and around urban areas;

d)	that with appropriate sharing criteria, the fixed service can use spectrum required in urban areas for mobile purposes;

e)	that criteria for fixed/mobile sharing have not been determined;

f)	that the necessary technical characteristics relevant to sharing are not known;

g)	that there is a need to develop sharing criteria on a world-wide basis, considering the special requirements for all regions,

decides  that the following Question should be studied

1.	what are the types of situations which would be favourable to sharing between fixed and mobile services;

2.	what are the principles which need to be developed to allow sharing criteria to be determined;

3.	what are the relevant sharing criteria for fixed and mobile services;

4.	what are the types of coordination mechanisms which might be appropriate between the two services;

5.	what are the areas which require further study?





�QUESTION ITU-R 134-3/9* 

HYPOTHETICAL REFERENCE DIGITAL PATHS AND PERFORMANCE �OBJECTIVES FOR DIGITAL RADIO-RELAY SYSTEMS

(1990-1992-1993-1995)



The ITU Radiocommunication Assembly,

considering

a)	that digital radio-relay systems of low, medium and high capacity are being designed;

b)	that it is desirable for planning purposes to specify hypothetical reference digital paths (HRDP);

c)	that there is a need to specify the performance objectives for digital radio-relay systems;

d)	that acceptable levels of interference into digital radio-relay systems operating in shared bands need to be determined;

e)	that digital radio-relay systems are used without restriction in the high, medium and local grade portions of the hypothetical reference digital connection, and that criteria need to be established to ensure that the overall severely errored second allowance for adverse propagation within the hypothetical reference connection (HRX) (see ITU-T Recommendation G.821) is not exceeded;

f)	that ITU-T Study Group 13 has agreed ITU�T Recommendation G.826 on "Error performance parameters and objectives for international constant bit rate paths at or above the primary rate" with a new apportionment methodology;

decides that the following Question should be studied

1.	What are suitable HRDPs and what are the characteristic elements of such paths?

2.	What performance objectives are suitable for digital radio-relay systems operating in the local, medium and high grade portions of an ISDN?

3.	What are suitable periods of time for the expression of these performance objectives?

4.	How should the performance objectives be divided amongst the characteristic elements of the HRDP for various periods of time?

5.	What is the mathematical basis for summing the severely errored second contributions due to adverse propagation from geographically diverse radio-relay systems, and satellite systems, so as to derive the overall performance of the HRX in any month?

6.	What, if any, impact will there be on radio-relay system standards from the introduction of ITU-T Recommendation G.826?

7.	What are suitable subdivisions for radio-relay paths forming part or all of the national and international portions of a HRP (hypothetical reference path) as given in ITU-T Recommendation G.826 and what could be the characteristic elements of such paths?

8.	What performance objectives are suitable for digital radio-relay systems operating in either the national or international portion of a constant bit rate path at or above the primary rate?

9.	What allocation principles are suitable for real digital radio-relay links forming part of the international or national portions of a constant bit rate path at or above the primary rate?

10.	What, if any, impact will there be on digital radio-relay systems performance objectives from the requirements of ATM (asynchronous transfer mode) signal transmission?

11.	What, if any, impact will there be on digital radio-relay systems performance objectives from the requirements of digital TV signal transmission?

also decides

that provisionally the following new Recommendations should be prepared:

"RECOMMENDATION F.1prc (Error performance parameters and objectives for real digital radio-relay systems operating in the international portion of a constant bit rate path at or above the primary rate)"

"RECOMMENDATION F.1prn (Error performance parameters and objectives for real digital radio-relay systems operating in the national portion of a constant bit rate path at or above the primary rate)"

Note 1 – See Recommendations ITU-R F.556, ITU-R F.594, ITU-R F.634, ITU-R F.696, ITU�R F.697, ITU-R F.1092 and ITU-R F.1189.

Note 2 – Studies on this Question should be carried out in close collaboration with those in the Telecommunication Standardization Sector (ITU-T), and the Recommendations in response to this Question should be compatible with those developed by the ITU-T.

�QUESTION  ITU-R  135-1/9

CHARACTERISTICS  OF  DIGITAL  RADIO-RELAY  SYSTEMS  OPERATING�IN  FREQUENCY  BANDS  BELOW  ABOUT  17  GHz

(1990-1993)



Q. ITU-R 135-1/9

The ITU Radiocommunication Assembly,

considering

a)	that the ITU-T is carrying out digital transmission studies taking into account all types of transmission media;

b)	that specific problems of radio-relay digital transmission in plesiochronous and synchronous modes need to be studied in order to satisfy performance objectives and achieve efficient spectrum utilization;

c)	that digital radio-relay system characteristics are determined by the gross bit rate, modulation method, spectrum shaping, interference susceptibility and other relevant factors;

d)	that adaptive techniques offer effective countermeasures to adverse propagation conditions and, for example, by the use of dynamic transmitter output power control, a means of reducing interference;

e)	that in certain applications multi-state modulation is an effective method for increasing spectrum utilization efficiency;

f)	that technological studies for establishing multi-state modulation are being pursued;

g)	that suitable countermeasures against the consequences of multipath fading for multi-state modulation are required;

h)	that coexistence of multi-state modulation systems with other radio systems is required,

decides  that the following Question should be studied

1.	What are the preferred characteristics of digital radio�relay systems for plesiochronous and synchronous digital transmission operating in frequency bands below about 17 GHz:

2.	With regard to multi-state modulation:

2.1	What is the effect of multi-state modulation on spectrum utilization?

2.2	What is the relationship between multi�state modulation, modulation rate and required outage probability?

2.3	What is the performance of different signal processing techniques in the presence of interference and linear and/or non-linear inter-symbol interference?

2.4	What is the performance of multi-state modulation during multipath fading?

2.5	What is the relationship between multi-state modulation and repeater spacing in digital radio-relay systems?

Note 1 – The Recommendations in response to § 1 should be compatible with those developed by the Telecommunication Standardization Sector.

Note 2 - See Recommendation ITU-R F.1101.

�QUESTION ITU-R  136-1/9

RADIO-FREQUENCY  CHANNEL  ARRANGEMENTS  FOR  DIGITAL  RADIO-RELAY�SYSTEMS  OPERATING  IN  FREQUENCY  BANDS  BELOW  ABOUT  17  GHz

(1990-1993)





Q. ITU-R 136-1/9

The ITU Radiocommunication Assembly,

considering

a)	that as far as applicable digital radio-relay systems should be compatible with the Network Node Interface recommended by the ITU-T for the digital hierarchy;

b)	that existing Recommendations for frequency channel arrangements are used by various administrations for analogue radio-relay systems and attention should be paid to coexistence with such systems;

c)	that these existing frequency channel arrangements may not be appropriate for the optimum design of digital radio-relay systems;

d)	that frequency channel arrangements are required in frequency bands, where the use of digital radio-relay systems is foreseen;

e)	that the efficient use of the spectrum should be studied;

f)	that some administrations may wish to establish digital systems utilizing their existing radio-relay stations;

g)	that additional information is needed to establish those characteristics of digital systems which are relevant to the optimization of frequency channel arrangements;

h)	that interference both within digital and between digital and analogue radio�relay systems could be minimized by the coordination of radio-frequency channel arrangements;

j)	that the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92) has allocated new spectrum below 17 GHz, in particular in the range 1-3 GHz, for other terrestrial and space services to be shared with the fixed service (see Resolution No. 113 (WARC-92)),

decides  that the following Question should be studied

1.	What are the preferred radio-frequency channel arrangements for digital radio-relay systems below about 17 GHz?

2.	What guidelines should be established governing the contents of Recommendations as regards radio-frequency channel arrangements?

3.	With regard to channel spacings for digital radio-relay systems below about 17 GHz:

3.1	What is the preferred channel spacing on the basis of the type of modulation and the permissible amount of interference?

3.2	How can cross-polarization be used to enhance the use of the frequency spectrum?

3.3	What are other features of the system that will affect the channel spacing?

3.4	What is the influence of the choice of channelling arrangements on the overall capacity of a practical radio network?

Note 1 – Radio-frequency channel arrangements for point-to-multipoint systems are studied under Question ITU�R 125/9.

Note 2 – See Recommendations ITU-R F.283, ITU-R F.382 to ITU-R F.387, ITU-R F.497, ITU�R F.635, ITU-R F.636, ITU-R F.746, ITU-R F.747, ITU-R F.1098 and ITU-R F.1099.





�QUESTION  ITU-R  139-2/9

MEASUREMENT  OF  DIGITAL  RADIO-RELAY  SYSTEMS

(1990-1992-1993)





Q. ITU-R 139-2/9

The ITU Radiocommunication Assembly,

considering

a)	that the development of digital radio-relay systems and techniques will be enhanced by the use of standard test procedures;

b)	that the installation, operation and maintenance procedures for radio-relay systems will be simplified by the use of standard test procedures;

c)	that the performance of actual radio-relay links has to be measured initially before being brought into service and at subsequent intervals for maintenance purposes;

d)	that the International Electrotechnical Commission (IEC) is studying methods and conditions of measurement for simulated systems;

e)	that Opinion ITU-R 50 proposes coordination between the work of the IEC and the ITU-R,

decides  that the following Question should be studied

1.	What are the measurement techniques that would lead to a better characterization of in-service and out�of�service equipment and system performance?

2.	What are the channel models that are best suited for evaluating equipment performance?

3.	What are the applications of measured equipment parameters to system performance?

4.	What are the preferred test procedures for bringing into service and maintenance of digital radio-relay systems and links?

5.	What methods and/or algorithms are appropriate for measurements on an in-service basis using PDH (plesiochronous digital hierarchy) and SDH (synchronous digital hierarchy) fabrics, in order to verify the digital radio-relay error performance objectives?

6.	What are the preferred measurement algorithms for the out-of-service and in�service error performance and availability measurement of blocks?

Note 1 – See Recommendation ITU-R F.700.

Note 2 – Studies on this Question should be carried out in close collaboration with those in the Telecommunication Standardization Sector, and the Recommendations in response to this Question should be compatible with those developed by the Telecommunication Standardization Sector.







�QUESTION  ITU-R  140-1/9*

APPLICATION  OF  CELLULAR  TYPE  MOBILE  RADIOCOMMUNICATION  SYSTEMS�FOR  USE  AS  FIXED  SYSTEMS

(1990-1993)

Q. ITU-R 140-1/9

The ITU Radiocommunication Assembly,

considering

a)	the Questions submitted by the Plan Committee for Latin America at its meeting in Paramaribo, Decem�ber 1985, in accordance with provision No. 93 of the International Telecommunication Convention (Nairobi, 1982);

b)	the Questions submitted by the Plan Committee for Asia and Oceania at its meeting in Bali, October, 1986;

c)	that it is technically feasible and in some cases may be desirable to apply cellular type mobile radiocom�munication systems for use as fixed systems;

d)	that basic system requirements (e.g., performance objectives and frequency bands) for such application should be developed by Radiocommunication Study Group 9 which is responsible for the fixed service;

e)	that for efficiency of study the various technical characteristics necessary for meeting the above basic system requirements should be preferably developed by Radiocommunication Study Group 8;

f)	that a close collaboration should be established between Radiocommunication Study Groups 8 and 9 on this matter,

decides  that the following Question should be studied

1.	What are the basic system requirements such as performance objectives and frequency bands for the application of cellular type mobile radiocommunication systems for use as fixed systems?

2.	Taking into account Question ITU-R 125/9, how should mobile cellular radiocommunication systems used in fixed services be compared with optimized fixed systems offering similar services?

 Note 1 – See Recommendation ITU-R F.757.

Note 2 – The results of these studies should be communicated to Radiocommunication Study Group 8 by Radiocom�munication Study Group 9.

Note 3 – Radiocommunication Study Group 8 is expected to communicate its finding on the relevant studies to Radio�communication Study Group 9.

Note 4 – The Recommendations in response to this Question should be compatible with those developed by the Telecommunication Standardization Sector.



�QUESTION  ITU-R  141/9*

TECHNICAL  CRITERIA  TO  BE  USED  IN  THE  BOARD’S  EXAMINATIONS�OF  THE  PROBABILITY  OF  HARMFUL  INTERFERENCE  REQUIRED�BY  PROVISIONS  Nos.  1354,  1506  AND  1509  OF  THE  RADIO  REGULATIONS



(1990)

. ITU-R 141/9



The International Frequency Registration Board (IFRB),

considering

a)	the provisions of No. 326 of the International Telecommunication Convention, Nairobi, 1982;

b)	that the Radio Regulations, in Articles 12 and 13, request the IFRB to carry out examinations, inter alia, of the probability of harmful interference between terrestrial stations and earth stations (Nos. 1354 and 1509) as well as examinations of the probability of harmful interference between stations of geostationary satellite networks (No. 1506);

c)	that it is necessary for the Board, when developing its Technical Standards, to have the required information through appropriate Recommendations of the CCIR (see Nos. 1001, 1454 and 1582 of the Radio Regulations);

d)	that the Radio Regulations distinguish the harmful interference (No. 163) from the permissible interference (No. 161);

e)	that in Question 45/1 the CCIR decided to study the terms “acceptable interference” and “harmful interference” as well as the problems related to the maximum permissible values of interference and the associated time percentages in a general way, applicable to all radiocommunication services;

f)	that the present CCIR Recommendations and Reports contain criteria for different sharing situations between terrestrial and space services, but there exists no CCIR Recommendation or Report establishing the limits of harmful interference which the Board could consider when developing its Technical Standards to be used for the above mentioned examinations of the probability of harmful interference,

requests the CCIR  to study the following question

	what criteria for levels of harmful interference are to be recommended to the IFRB for use in its examinations of the probability of harmful interference, in particular in examinations foreseen by provisions Nos. 1354, 1506 and 1509 of the Radio Regulations, and under what conditions and for what associated percentage of time do they apply?

�QUESTION  ITU-R  142-1/9*

RADIO  LOCAL  AREA  NETWORKS  (RLANs)

(1990-1993)



Q. ITU-R 142-1/9





The ITU Radiocommunication Assembly,

considering

a)	that there is a need to provide effective communication for mobile, moveable and fixed computer based equipment within the workplace;

b)	that there is a high level of interest in radio local area networks (RLANs), as demonstrated by existing products and intense research activities;

c)	that there is a need for more practical experience on the performance of RLANs;

d)	that it is desirable to establish RLAN standards which are compatible with wireless or wired telecommuni�cation systems;

e)	that standardization of RLAN system architecture and technical features may lead to economic design;

f)	that the architecture, performance and protocol aspects of overall RLAN systems are studied by the ITU-T;

g)	that there may be a need to allocate frequency spectrum and/or establish operating guidelines to allow the orderly development of RLANs,

decides  that the following Question should be studied

1.	How can RLANs be designed to minimize the amount of planning required for their installation and operation?

2.	What radio-frequency access control techniques are best suited for RLANs to allow multiple system operation and mobility?

3.	Which frequency bands are suitable for RLANs operation considering required data rates and performance objectives, taking into account radio techniques for performance improvement?

4.	What level of intelligence and adaptability is to be expected from the RLAN units in order to maximize efficient spectrum usage and minimize interference potential?

5.	Can low power RLAN systems share frequencies already allocated to and being used by other services at the same location?

6.	Can the low-power requirement be combined with modulation techniques to allow RLANs to share frequencies already being used by other services at the same location?

7.	What appropriate modulation, spread spectrum or other techniques and error detection or correction techniques and signalling schemes are best suited to RLANs?

8.	What type of antenna distribution systems provides reliable local area coverage while minimizing wide area emissions?

9.	What is the level of interference tolerated by the RLANs and what is the level of interference caused by RLANs to other spectrum users, in particular within frequency bands that are allocated to and in use by others?









�QUESTION  ITU-R  145/9*

CHARACTERISTICS  REQUIRED  FOR  SINGLE-SIDEBAND�AND  INDEPENDENT-SIDEBAND  SYSTEMS  USED  FOR  HIGH-SPEED�DATA  TRANSMISSION  OVER  HF  RADIO  CIRCUITS



(1990)





Q. ITU-R 145/9

The ITU Radiocommunication Assembly,

considering

a)	that an increasing demand is noted for high-speed data transmission over HF radio circuits and further increase in such demand may be expected;

b)	that recent developments are leading to systems having greatly improved bandwidth efficiency, i.e. a larger capacity in bits per second per unit bandwidth;

c)	that it is desirable that the effects of the random variations and disturbances in the propagation medium be the ultimate factors governing the performance obtainable with such systems;

d)	that the characteristics of a “3 kHz channel” have largely been derived from the use of such a channel for telephony,

 decides  that the following Question should be studied

1.	what performance characteristics are required for data transmission by HF radio systems;

2.	what is the maximum achievable data rate in the HF radio channel for the desired bit error ratio;

3.	how can error-correction coding, time interleaving, in-band frequency diversity and other techniques be used to achieve the desired error probability;

4.	what are the possibilities for the use of independent sidebands for data transmission;

5.	what improvement in data transmission characteristics can be achieved by using a voice frequency channel bandwidth of 250-3000 Hz or 300-3400 Hz;

6.	in evaluating high-speed data transmission systems, what statistical parameters should be used to describe the radio propagation medium and what values should be considered?

Note – See Recommendations ITU-R F.436 and ITU-R F.763.





�QUESTION  ITU-R  146/9

IMPROVEMENTS  IN  THE  PERFORMANCE  AND  EFFICIENCY�OF  HF  RADIOTELEPHONE  CIRCUITS



(1990)





Q. ITU-R 146/9

The ITU Radiocommunication Assembly,

considering

a)	that there is a need to improve the quality of transmission of HF radiotelephone circuits;

b)	that the use of diversity techniques may offer the prospect of such improvements;

c)	that other methods of improvement, for example, the adaptation of compandor principles, might become available;

d)	that the efficiency of HF radiotelephone circuits can be enhanced by converting from manual to semi-automatic operation;

e)	that these techniques might be used either separately or in combination;

f)	that Recommendation No. 65 of WARC-79 invites studies of new and developing techniques which are making practicable improved spectrum sharing and band utilization schemes,

decides  that the following Question should be studied

1.	what are the various methods whereby diversity can be obtained on HF radiotelephone circuits;

2.	what other methods including new developments, are available for obtaining such improvements;

3.	what devices are most suitable for semi-automatic operation on HF radiotelephone circuits;

4.	what improvement in performance and efficiency can be expected with these methods?

Note – See Recommendations ITU-R F.335, ITU-R F.445, ITU-R F.480 and ITU-R F.1111.





�QUESTION  ITU-R  147-1/9

AUTOMATICALLY  CONTROLLED  RADIO  SYSTEMS�AND  NETWORKS  IN  THE  HF  FIXED  SERVICE



(1990-1993)





Q. ITU-R 147-1/9

The ITU Radiocommunication Assembly,

considering

a)	the improvements available from the use of automatic systems, particularly those using adaptive frequency and link management;

b)	the need to reduce operator manning levels;

c)	the need to reduce operator skill levels;

d)	the limited amount of HF spectrum available to the fixed service;

e)	the demand for high reliability of HF services;

f)	the demand for high traffic throughput;

g)	the demand for operation of networks in the fixed service;

h)	the need to simplify the procedures for allocating frequencies;

j)	that automatic systems should be able to cope with a wide range of traffic density, topology and network size;

k)	that automatic systems should be able, if required, to provide a range of services (e.g. voice, message, facsimile, etc.);

l)	that automatic systems should, as far as possible, be able to work with a variety of types of radio, modems and other ancillary equipment,

decides  that the following Question should be studied

1.	What characteristics should automatic HF networks have, with regard to:

1.1	distributed or centralized control;

1.2	synchronous or asynchronous operation;

1.3	separate or common calling and traffic channels;

1.4	other factors?

2.	What characteristics should HF frequency management systems have, with regard to:

2.1	self-contained and external services;

2.2	predictions and real-time measurements;

2.3	passive and active sounding of channels (link quality analysis, etc.);

2.4	calling routine parameters (scan rate, dwell time, call establishment procedure, etc.);

2.5	synchronous or asynchronous channel scanning;

2.6	techniques for distributing frequency management information;

2.7	channel frequency selection (pool of frequencies, pre-allocation, central or local selection, etc.);

2.8	other factors?

3.	What characteristics should HF link management systems have, with regard to:

3.1	adaptive data rate protocols;

3.2	adaptive transmitter power level protocols;

3.3	adaptive channel changing protocols;

3.4	data format and structure (ARQ, FEC, packet structure, etc.);

3.5	real time channel evaluation;

3.6	other factors?

4.	What characteristics should HF network management systems have, with regard to:

4.1	ascertaining which stations are on air;

4.2	assigning calling channels;

4.3	engineering information distribution;

4.4	propagation information distribution;

4.5	late entrant facilities;

4.6	network start-up;

4.7	other factors?

5.	What is the performance of automatic systems in terms of:

5.1	traffic capacity;

5.2	delay times, link set-up times and message delivery times;

5.3	spectral utilization;

5.4	network reliability;

5.5	interference to and from other users;

5.6	ease of operation;

5.7	economics of system installation and operation;

5.8	expandability;

5.9	potential to share with other networks;

5.10	other factors?

	as a function of:

5.11	network size (number of stations);

5.12	traffic demand variations;

5.13	relative station loadings;

5.14	traffic topology (one-to one, one-to-many, many-to-one, etc.);

5.15	traffic types (voice, data, etc.);

5.16	link distances;

5.17	message types (single address, multiple address);

5.18	message lengths;

5.19	number of available frequencies;

5.20	other factors?

6.	What ITU-T Recommendations are suitable for interconnection between automatic HF systems and other networks?

Note 1 – It is expected that different system approaches may well be optimum for various sizes of network, traffic demand, geographical distribution, topology etc.

Note 2 – The Recommendations in response to § 4, 5 and 6 should be compatible with those developed by the Telecommunication Standardization Sector.

Note 3 - See Recommendations ITU-R F.1110 and ITU-R F.1192.







�QUESTION  ITU-R  149-1/9

REMOTELY  CONTROLLED  HF  RECEIVING  AND  TRANSMITTING  STATIONS



(1990-1993)



Q. ITU-R 149-1/9

The ITU Radiocommunication Assembly,

considering

a)	that many HF radio stations are sited away from their associated communication centres, for reasons of:

	–	avoidance of man-made interference,

	–	high costs of land close to centres of population,

	–	urban planning constraints,

	–	radiation hazards,

	–	environmental considerations,

and are therefore remotely controlled;

b)	that remote-controlled configurations generally use a single control circuit for all station functions;

c)	that HF radio systems increasingly wish to use one or more control stations, distributed sources of traffic and multiple transmit and receive stations, all linked by wide-area networks (WANs);

d)	that many modern HF transmitters and receivers are provided with remote control interfaces;

e)	that most of these interfaces conform to ITU-T Recommendations V.24 and V.28, or a subset thereof;

f)	that standardization of remote control protocols for HF stations and equipment is likely to yield benefits of economy in system installation and operation;

g)	that there are related world-wide standardization activities (e.g. programmes ESPRIT, Home Bus, Consumer Electronic Bus, etc.),

decides  that the following Question should be studied

1.	Is the International Organization for Standardization (ISO) open systems interconnection (OSI) model useful for representing the remote control link for a radio station?

2.	If so, at what ISO levels is it desirable and/or practicable to introduce standardization?

3.	What functions of HF transmitting and receiving stations should be incorporated within the scope of a standardized remote control protocol, for example:

	–	transmitter functions;

	–	receiver functions;

	–	modem functions;

	–	antenna switching;

	–	audio switching;

	–	alarms;

	–	future expansion;

	–	other station functions and facilities?

4.	What should be the details of format and language of such a standardized remote control protocol?

5.	To what degree are the worldwide standardization activities on control relevant?

Note 1 – See Recommendation ITU-R F.762.













�QUESTION  ITU-R  158/9*

PACKET  DATA  TRANSMISSION  PROTOCOLS  FOR  SYSTEMS�OPERATING  BELOW  ABOUT  30  MHz



(1990)

Q. ITU-R 158/9



The ITU Radiocommunication Assembly,

considering

a)	that there is an increasing demand for the transfer of large amounts of information over HF radio circuits;

b)	that there is a need to provide a virtually error free digital data service over HF radio systems;

c)	that there is a demand for interfacing these systems between the supplier and users of information so as to provide automatic utilization of data;

d)	that the results of a study into packet transmission protocols may enable improvements to be made in the efficiency of the HF radio channel,

decides  that the following Question should be studied

1.	what type of packet protocol is best suited for HF radio systems;

2.	what method of error detection, correction and packet size should be used;

3.	what design precautions and technical operational procedures should be studied;

4.	what type of synchronization should be used for bit timing and packet framing;

5.	what should be the packet structure for interfacing to existing data packet networks?

Note - See Recommendation ITU-R F.764.















�QUESTION  ITU-R  159/9

EFFECTS  OF  UNWANTED  EMISSIONS  FROM  RADAR  SYSTEMS�IN  THE  RADIODETERMINATION  SERVICE  ON  SYSTEMS�IN  THE  FIXED  SERVICE

(1991)





Q. ITU-R 159/9

The ITU Radiocommunication Assembly,



considering

a)	that both fixed and mobile radar systems in the radiodetermination service are widely implemented in bands adjacent to or in harmonic relationship with the fixed service;

b)	that digital radio-relay systems in the fixed service are vulnerable to interference from services in different bands having spurious and out-of-band signals (unwanted emissions) such as those emitted by radar systems having high peak envelope power;

c)	that Study Group 1 has been studying the question of what are the appropriate technical criteria for frequency sharing (Question 45/1) including interference from radar systems into analogue radio-relay systems;

d)	that Study Group 8 has been studying the question of efficient use of the radio spectrum by radar systems including interference suppression techniques (Question 35/8);

e)	that Study Group 9 has been studying the question of maximum allowable performance and availability degradations of systems in the fixed service due to various sources of interference including those from non-shared environments (Question 127/9) e.g., radar interference;

f)	that the Questions referred to in c), d) and e) do not specifically deal with effects of unwanted emissions from radar systems on systems in the fixed service;

g)	that Article 5 of the Radio Regulations specifies the maximum values of spurious emissions from radio transmitters in terms of both relative mean power and absolute mean power but these limits are not always applicable to the radiodetermination service until acceptable methods of measurement exist;

h)	that Article 1 of the Radio Regulations defines the value of emission level beyond the occupied bandwidth, but does not clearly specify the maximum value of out-of-band emission beyond the necessary bandwidth;

j)	that, under the conditions stated in g) and h), unwanted emissions from radar systems may in some cases cause unacceptable interference to systems in the fixed service;

k)	that studies carried out so far within Study Group 9 have shown that the installation of additional filtering in selected radar transmitters has been effective for suppression of the unwanted emissions;

�decides  that the following Question should be studied

1.	what are the operational experiences of interference from radar systems into systems in the fixed service;

2.	what means might be used to protect systems in the fixed service from unwanted emissions of radar systems and what operational results might be achieved;

3.	what means might be used to control different levels of unwanted emissions from radar systems into systems in the fixed service;

4.	what are the appropriate methods and criteria for ensuring compatibility between radar systems and systems in the fixed service?

Note - See Recommendations ITU-R F.1097 and ITU-R F.1190.













�QUESTION   ITU-R  160-1/9

RADIO-RELAY  SYSTEMS  IN  A  SYNCHRONOUS  DIGITAL  NETWORK



(1991-1993)



Q. ITU-R 160-1/9



The ITU Radiocommunication Assembly,

considering

a)	that the ITU-T has defined:

	–	a synchronous digital hierarchy (SDH) contained in ITU-T Recommendations G.707, G.708, G.709;

	–	the general characteristics and functions of synchronous multiplexing equipment contained in ITU-T Recommendations G.781, G.782, G.783;

	–	the management of SDH equipment and networks contained in ITU-T Recommendation G.784;

	–	the architectures, the performance and management capabilities of transport networks based on the SDH contained in ITU-T Recommendations G.803 and G.831;

	–	the physical parameters of the electrical and optical interfaces of SDH equipment contained respectively in ITU-T Recommendations G.703 and G.958;

b)	that digital radio-relay systems (DRRs) will be constituent elements of SDH-based transmission networks;

c)	that DRRs may provide interconnections between plesiochronous and synchronous network elements;

d)	that synchronous DRRs should be compatible with network node interface (NNI) specified in the ITU-T Recommendations;

e)	that synchronous DRRs should be operationally integrated into an SDH based network;

f)	that specific aspects of the synchronous DRRs need to be studied in regard to performance objectives and achieve efficient spectrum utilization;

g)	that synchronous DRRs at bit rates below STM-1 can provide in certain applications necessary savings of radio spectrum and/or reductions of modulation complexity;

h)	that the implications of the synchronization requirements in an SDH network on the DRRs design have to be analyzed;

j)	that the coexistence of synchronous DRRs with the existing radio-relay systems is required in the present radio channelling schemes,

�decides  that the following Question should be studied

1.	What are the architectures, the functions and the functional block diagrams of synchronous DRRs conforming to the concepts and the interfaces of ITU-T Recommendations, for their operational integration in an SDH based network?

2.	What are the transmission characteristics of synchronous DRRs needed to meet the performance requirements and achieve efficient spectrum utilization?

3.	What are the architectures, functions, functional block diagrams and transmission characteristics of synchronous DRRs able to transport partially-filled STM�1 while maintaining the functionalities of the SDH-based network?

4.	What are the provisions needed for synchronous DRRs to be compatible with the existing radio systems within the present radio channelling schemes?

Note 1 – See Recommendations ITU-R F.750 and ITU-R F.751.

Note 2 – Studies on § 1, 2 and 3 should be carried out in close coordination with those in the Telecommunication Standardization Sector, and the Recommendations in response to this Question should be compatible with those developed by the Telecommunication Standardization Sector.









�QUESTION ITU-R 161-2/9*

PERFORMANCE LIMITS FOR BRINGING INTO SERVICE AND �MAINTENANCE OF DIGITAL RADIO-RELAY SYSTEMS

(1992-1993-1995)

The ITU Radiocommunication Assembly,

considering

a)	that digital radio-relay systems for use in the local, medium- and high-grade portion of an ISDN connection are being designed;

b)	that performance objectives for planning of radio-relay systems are specified separately for hypothetical reference digital paths and real digital paths;

c)	that there is a need to specify "Bringing into Service" (BIS) performance limits for digital radio-relay systems;

d)	that there is a need to specify "Maintenance" performance limits for digital radio-relay systems;

e)	that ITU-T has approved BIS and Maintenance performance limits for digital transmission systems in ITU�T Recommendations M.2100, M.2110 and M.2120, and is developing a draft new Recommendation ITU-T M.2101;

f)	that ITU-T has agreed on ITU-T Recommendation G.826 on "Error performance parameters and objectives for international constant bit rate paths at or above the primary rate";

g)	that Radiocommunication Study Group 9 is developing Recommendations for the error performance objectives of constant bit rate digital paths at or above the primary rate carried by radio-relay links, both in the international and the national portions of a 27 500 km HRP (hypothetical reference path);

decides that the following Question should be studied

1.	What are the principles for allocation of performance limits for BIS and "Maintenance" of digital radio-relay systems transporting PDH and/or SDH signals?

2.	What are suitable performance limits for the BIS of digital radio-relay systems transporting PDH and/or SDH signals?

3.	What are suitable performance limits for the "Maintenance" of digital radio�relay systems transporting PDH and/or SDH signals?

4.	What, if any, are the implications on performance limits for BIS and Maintenance of digital radio-relay systems which will result from ITU-T Recommendation G.826?

also decides 

that provisionally the following new Recommendations should be prepared

�"RECOMMENDATION F.1bmp (Performance limits for bringing into service and maintenance of digital raio-relay systems operating in PDH-based international digital paths and sections)"



"RECOMMENDATION F.1bms (Performance limits for bringing into service and maintenance of digital radio-relay systems operating in SDH-based international digital paths and multiplex sections)"

Note 1 – The Recommendations in response to this Question should be compatible with those developed by the Telecommunication Standardization Sector (ITU-T).



�QUESTION  ITU-R  163/9*

CRITERIA  FOR  FREQUENCY  SHARING  BETWEEN  THE  FIXED  SERVICE�AND  THE  INTER-SATELLITE  SERVICE  OPERATING  IN  BANDS  ABOVE  ABOUT  20  GHz



(1992)



Q. ITU-R 163/9



The ITU Radiocommunication Assembly,

considering

a)	that systems in the terrestrial fixed service are now widely employed throughout the world and make extensive use of the radio-frequency spectrum;

b)	that above 20 GHz, the fixed service and the inter-satellite service operate in shared bands;

c)	that some allocations to the inter-satellite service are used, inter alia, to provide radiocommunication services in data relay satellite networks;

d)	that there could be a relatively small number of data relay satellite networks;

e)	that there could be forward links in the 23 GHz band from geostationary data relay satellites to low earth orbiting application satellites;

f)	that there could be return links in the vicinity of 26 GHz from low earth orbiting application satellites to geostationary data relay satellites;

g)	that there could be space-to-space links in the vicinity of 26 GHz between co-orbiting spacecraft in low earth orbit;

h)	that control of mutual interference between stations of the two services is necessary,

decides  that the following Question should be studied

1.	What levels of interference are acceptable to the fixed service, for what percentages of time and under what conditions do they apply, in order to facilitate sharing with data relay satellite networks and space-to-space commu�nication systems in low earth orbit operating in the inter-satellite service?

2.	What sharing criteria are appropriate to the fixed service to facilitate sharing with data relay satellite networks and space-to-space communication systems operating in the inter-satellite service?





�QUESTION  ITU-R  164/9

DIGITIZED  SPEECH  TRANSMISSIONS  FOR  SYSTEMS  OPERATING�BELOW  ABOUT  30  MHz

(1992)



Q. ITU-R 164/9

The ITU Radiocommunication Assembly,

considering

a)	that voice communications in the HF band generally use 3 kHz channels;

b)	that there is an increasing demand for voice security;

c)	that voice security can be achieved through the use of digitized speech;

d)	that vocoders (voice coders) are the only means to obtain digitized speech at low bit rates,

decides  that the following Question should be studied

1.	What digital speech signal methods are most suitable for HF radio links:

1.1	orthogonal channels;

1.2	linear prediction;

1.3	multi-impulse excitation;

1.4	sub-band coding;

1.5	other?

2.	What are the preferred bit rates for each voice coding technique with regard to:

2.1	the quality of the transmission channel;

2.2	the level of interference;

2.3	the level of bit error ratio;

2.4	introduced delay;

2.5	speech intelligibility;

2.6	voice recognition;

2.7	other factors?

3.	What are the preferred methods of error detection and correction for use with voice coders over HF links, with regard to:

3.1	overall bit rate;

3.2	speech intelligibility;

3.3	voice recognition;

3.4	introduced delay;

3.5	other factors,

as a function of bit error ratio?

4.	What are the preferred characteristics of the modulator and demodulator for use with voice coders over HF links, with regard to:

4.1	bit rate;

4.2	interleaving;

4.3	in-band diversity;

4.4	the quality of the transmission channel;

4.5	introduced delay;

4.6	other factors,

as a function of:

4.7	speech intelligibility;

4.8	voice recognition;

4.9	other factors?

Note - See Recommendation ITU-R F.1112.







�QUESTION  ITU-R  201/9

PROTECTION  OF  RADIO-RELAY  SYSTEMS  FROM  NON-GEOSTATIONARY�SATELLITE  FEEDER  LINKS  IN  THE  FIXED-SATELLITE  SERVICE  USED  BY�THE  MOBILE-SATELLITE  SERVICE  IN  THE  SHARED  FREQUENCY BANDS



(1993)





Q. ITU-R 201/9



The ITU Radiocommunication Assembly,

considering

a)	that the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92) adopted primary mobile-satellite service (MSS) allocations in the 1 to 3 GHz frequency range on a shared basis with other radio services subject to coordination in accordance with Resolution No. 46 (WARC-92);

b)	that non-geostationary satellite (non-GSO) networks implementing these MSS allocations may use the fixed�satellite service (FSS) allocations for feeder links shared with the fixed service;

c)	that the feeder links for these MSS non-GSO networks are considered part of the FSS;

d)	that it is necessary to study interference mechanisms between non-GSO network feeder links and radio-relay systems using the same frequency bands;

e)	that allowable interference criteria used for interference between geostationary FSS networks and radio-relay systems may not be applicable to interference from non-GSO network feeder links to radio-relay systems,

decides  that the following Question should be studied

1.	What are the preferred sharing criteria for interference from MSS non-GSO feeder links to radio-relay systems using the same frequency bands?

2.	What are the interference calculation methods needed to analyse the potential interference from MSS non-GSO feeder links to radio-relay systems using the same frequency bands?





�

QUESTION  ITU-R  202/9

REFERENCE  RADIATION  PATTERNS  OF  OMNIDIRECTIONAL  AND  SECTORAL�ANTENNAS  IN  POINT-TO-MULTIPOINT  SYSTEMS�FOR  USE  IN  SHARING  STUDIES

(1995)





Q. ITU-R 202/9

The ITU Radiocommunication Assembly,

considering

a)	that determination of criteria for frequency sharing between point-to-multipoint systems in the fixed service and systems in other services requires a knowledge of radiation patterns of omnidirectional and sectoral antennas along all possible interfering paths;

b)	that the use of reference radiation patterns for omnidirectional and sectoral antennas would facilitate interference calculations;

c)	that different reference radiation patterns may be required for the various types of antennas in use,

decides  that the following Question should be studied

1.	What are the measured radiation patterns in the vertical and horizontal planes for both polarizations of typical omnidirectional and sectoral antennas used in point-to-multipoint systems?

2.	What reference radiation patterns can be defined for the different types of antennas?

further decides

1.	that the above studies should be completed by 1997.





�QUESTION ITU-R 203/9* 

INFLUENCE OF PROPAGATION CONDITIONS ON THE BRINGING-INTO-SERVICE� PROCEDURE FOR DIGITAL RADIO-RELAY SYSTEMS

(1995)





The ITU Radiocommunication Assembly,

	considering

a)	that the prediction methods described in the Recommendation ITU-R F.1093  “Effect of propagation on the design and operation of line-of-sight digital radio-relay systems” may be used for guidance in radio link planning;

b)	that calculation of outage probabilities given in the Recommendation ITU-R F.1093 is based on statistics averaged over periods of time not less than one month;

c)	that the performance limits for “Bringing-into-Service” of digital radio-relay links will be defined for short periods of time from hours to several days;

d)	that it would be suitable to bring radio-relay systems into service during periods of time which are free of propagation events as much as possible;

e)	that information is needed about the daily occurrence probability of propagation effects due to clear air effects and due to precipitation (rain) according to the region of the world and according to the season;

f)	that suitable methods are needed to predict and assess the degradation of digital radio-relay system performance due to the propagation effects during the “Bringing-into-Service” procedure,

	decides that the following Question should be studied

1.	what are the preferred methods to assess the degradation of digital radio-relay system performance due to multipath fading during the short time measurements for the “Bringing-into-Service” procedure?

2.	what are the preferred methods to assess the effect of rain attenuation on digital radio-relay system performance and availability during the short time measurements for the “Bringing-into-Service” procedure?

3.	what period(s) of time may be recommended in different parts of the world for the short time measurements for verification of performance and availability objectives during the “Bringing-into-Service” procedure?

�QUESTION ITU-R 204/9*

RADIO-FREQUENCY SIGNALS TRANSPORT THROUGH OPTICAL FIBRES

(1995)





The ITU Radiocommunication Assembly,

considering

a)	that present technology allows for the direct transport of a broad range of radio-frequency signals over fibre optic;

b)	that, in some cases, fixed systems may advantageously use optical transmission of radio signals over parts of the link;

c)	that in the future optical fibres will be widely used in subscriber networks, in-building wiring, and transportable wireless applications using the above transmission technique;

d)	that transmission characteristics of optical fibres are studied by the ITU-T,

decides that the following Question should be studied

1.	What types of fixed radio services can be provided by fixed radio systems using transmission through optical fibres?

2.	What types of radio signals are suitable for such services taking account of the transmission characteristics of optical fibres?

3.	What are the preferred configurations of radio and associated equipment for stations at network side and user's side, interconnected by optical fibres?

4.	What are the technical requirements for radio and associated equipment for transport of RF signals through optical fibres?



�QUESTION ITU-R 205/9

TECHNICAL AND OPERATIONAL IMPLICATIONS OF USING DISCRETE BLOCKS OF

SPECTRUM BY ADAPTIVE HF SYSTEMS

(1995)





The ITU Radiocommunication Assembly,

considering

a)	that in recent years adaptive HF systems have been developed which can automatically select the optimum channel from an assigned group;

b)	that recent decisions of WARC to allocate less spectrum for fixed services at HF could result in more difficulties for the equitable and efficient use of the allocated spectrum;

c)	that voice traffic is increasingly being replaced by data traffic, which tends to require a high quality channel for short periods;

d)	that use of adaptive HF systems, which release the channel when they have no traffic, allows frequencies to be shared between several systems or users;

e)	that Recommendation ITU-R F.1110 has already considered the qualitative case for sharing discrete blocks of spectrum for adaptive HF systems within fixed service,

decides that the following Question should be studied

1.	What technical and operational implications would result from the use of discrete blocks of spectrum throughout the HF band for shared use by adaptive HF systems within the fixed service in terms of:

1.1	grade of service;

1.2	efficient use of spectrum;

1.3	minimization of interference;

1.4	better access to the spectrum;

1.5	other factors?

2.	What would be the implications of such an approach?



Note 1 - Annex 1 gives the background to this Question.

Note 2 - Results of these studies should be in the form of a Recommendation and should be concluded by the end of the next study period.

�ANNEX 1

Background

	Advances in control technology have enabled the adoption of adaptive techniques for setting up and maintaining HF links. An important parameter which can be varied according to propagation conditions is the frequency of operation.

	In traditional systems, a small number of frequencies are assigned to a user, possibly one for night and another for daytime use. These frequencies do not take into account dynamic propagation conditions and may not support reliable communications for considerable periods. This assignment process leads to very inefficient use of the spectrum, with poor availability of channels to users when they are needed and under utilization of many channels.

	Adaptive HF systems have the ability, using a combination of propagation prediction, active and passive sounding and recent channel performance data, to determine the optimum working frequency for a particular link, at any given time. The use of such systems, which avoid interference with other users by avoiding channels in use, offers a much more effective use of spectrum and a much higher availability of a propagating channel.

	The frequency allocation and assignment system does not yet recognize these types of adaptive HF systems which require the use of blocks of spectrum, spread throughout the band. It is important to note that these blocks may be shared between a significant number of users. This Question seeks to initiate the necessary work to ensure that such schemes can be introduced and operated throughout the world, to the considerable benefit of long range communications.



�QUESTION ITU-R 206/9

SHARING CRITERIA FOR RADIO-RELAY SYSTEMS WITH SYSTEMS IN THE �FIXED-SATELLITE SERVICE INVOLVING A LARGE NUMBER OF NON-GEOSTATIONARY� SATELLITES IN THE 17.7 TO 19.7 GHz AND 27.5 TO 29.5 GHz BANDS

(1995)





The ITU Radiocommunication Assembly,

considering

a)	that satellite networks involving a large number of non�geostationary satellites and the associated earth stations may become feasible in the fixed-satellite service (FSS) using the existing frequency allocations with uplinks in the 27.5 � 29.5 GHz band and downlinks in the 17.7 � 19.7 GHz band;

b)	that the above satellite networks will introduce a new sharing situation with radio-relay systems which has not been studied;

c)	that sharing criteria used for interference between geostationary FSS networks and radio-relay systems may not be applicable to the sharing situation referred to in considering b),

decides that the following Question should be studied

1.	What are the preferred sharing criteria for interference from satellite networks referred to in considering a) to radio-relay systems?

2.	What are the interference calculation methods needed to analyse the potential interference from satellite networks referred to in considering a) to radio-relay systems?

Note - This Question is complementary and related to Question ITU-R 237/4.



�QUESTION ITU-R 207/9* 

SHARING CRITERIA FOR RADIO-RELAY SYSTEMS USING THE SAME�FREQUENCY BANDS WITH INTERSATELLITE LINKS BETWEEN�NON�GEOSTATIONARY SATELLITES IN CONNECTION WITH�FEEDER LINKS FOR THE MOBILE-SATELLITE SERVICE

(1995)



The ITU Radiocommunication Assembly,

considering

a)	that intersatellite links between non-geostationary (non-GSO) satellites may be required in connection with feeder links for the mobile-satellite service (MSS);

b)	that the above intersatellite links are considered part of the fixed-satellite service (FSS) which may share frequency bands with radio-relay systems in the fixed service;

c)	that some bands allocated to the intersatellite service are used to effect space-to-space links that are not part of the fixed-satellite service;

d)	that it is necessary to study interference mechanisms between the above intersatellite links and radio-relay systems using the same frequency bands;

e)	that due account should be taken of atmospheric gases in the sharing studies;

decides that the following Question should be studied

1.	What are the preferred sharing criteria for interference to radio-relay systems from the emissions of intersatellite links of non-GSO/MSS feeder links taking into account the possible use of the bands for space-to-space links not part of the fixed-satellite service** ** ?

2.	What are the interference calculation methods needed to analyse the potential interference from intersatellite links of non-GSO/MSS feeder links to radio-relay systems using the same frequency bands?

3.	How should the attenuation by atmospheric gases be taken into account in interference assessment?

further decides

1.	that the results should be expressed as ITU-R Recommendations;

2.	that if the issue is placed on the agenda of a future world radiocommunication conference, the results of studies should be reported to a relevant conference preparatory meeting.

Note 1 – Recommendation ITU-R PN.676 deals with attenuation by atmospheric gases in the frequency ranges above 1 GHz.

Note 2 – This Question is complementary and related to Question ITU-R 238/4.

____________

*	This Question should be brought to the attention of ITU-T Study Group 13.

*  This Question should be brought to the attention of Radiocommunication Study Groups 10 and 11 (Working Party 10-11S)

*	This Question should be brought to the attention of Radiocommunication Study Group 7.

* This Question should be brought to the attention of Radiocommunication Study Group 8 (Working Party 8D)

*	This item was brought to the attention of the ex-CCIR by the World Plan Committee with reference to the African Continent following its meeting in April, 1980 (Paris).

**	Administrations of the African countries are urged to participate in these studies and the urgent need for propagation data relevant to the African Continent is brought to the attention of Radiocommunication Study Group 3.

*	This should be brought to the attention of Radiocommunication Study Groups 10 and 11.

*	This Question should be brought to the attention of Radiocommunication Study Groups 1 and 8.

* 	This Question should be brought to the attention of ITU-T Study Group 13

*	This Question should be brought to the attention of Radiocommunication Study Group 8 and the Telecommunication Standard�ization Bureau.

*	Elements of this Question concerning criteria for levels of harmful interference are studied separately by Radiocommunication Study Group 4 and Study Group 9 (see Question 39/4). The elements concerning under what conditions and for what associated percentage of time they apply are studied jointly by Working Party 4-9S.

*	This Question should be brought to the attention of Radiocommunication Study Group 8.

*	This Question should be brought to the attention of Radiocommunication Study Group 8.

*	This Question should be brought to the attention of Radiocommunication Study Group 8.

*	This Question should also be brought to the attention of ITU-T Study Groups 4 and 13.

*	This Question should be brought to the attention of Radiocommunication Study Group 7.

* 	This Question should be brought to the attention of Radiocommunication Study Group 3 (Working Party 3M)

* 	This Question should be brought to the attention of ITU-R Study Group 8 and of ITU-T Study Group 15.

*	This Question should be brought to the attention of Radiocommunication Study Group 7

** 	See Question ITU-R 163/9



____________________
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