- 85 –

3/1003-E

	
	INTERNATIONAL TELECOMMUNICATION UNION
	

	
	RADIOCOMMUNICATION
STUDY GROUPS
	Document 8/1-E

	
	
	12 June 2003

	
	
	Original: English


Radiocommunication Study Group 8

Questions assigned to Radiocommunication Study Group 8
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Attached please find the list of Questions assigned to Radiocommunication Study Group 8. The following extract from Resolution ITU-R 5 gives the definition of categories of Questions:

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 (see Note 1);

–
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.

/AP:
Alternative approval procedure.

NOTE 1 – Where appropriate, Questions maintained (but unmodified) have been editorially updated. In such cases, the version number and date of the Question have remained unchanged.
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QUESTION ITU-R 1-3/8

Interference protection ratios and minimum field strengths 
required in the mobile services

(1963-1986-1992-1998)

The ITU Radiocommunication Assembly,

considering
a)
that full effect should be given to the studies which the World Administrative Radio Conference (Geneva, 1979) in its Recommendation 64 (WARC-79) invited the ITU‑R to continue for all services;

b)
that for certain kinds of mobile service (MS) systems, partial data relating to interference protection ratios and minimum field strengths required, exist in documents of some ITU conferences, for example, in the Final Acts of the International Administrative Aeronautical Radio Conference (Geneva, 1948-1949) and of the Special Regional Conference (Geneva, 1960), and some ITU-R Recommendations (Note 1), and certain ITU-R Reports (Note 2), et al.;

c)
that such documents, however, do not constitute a complete and consistent set of data relating to protection of the desired transmission signal quality from interference of all kinds from services operating in all frequency ranges, particularly with respect to VHF band and UHF band MS systems, nor do they assure proper and consistent use in predicting interference signal levels in MS systems;

d)
that consistent methods are needed for various types of information transmission to assure consistent use of parameters and their values for determining system interference protection criteria;

e)
that consistent methods are needed as well for calculating interference due to unwanted emissions to assure protection of the desired signal quality in the necessary bandwidth of a MS system;

f)
that the Radiocommunication Bureau (BR) has requested guidance from Radiocommunication Study Groups on the methods to be employed for the calculation of the interference within the mobile‑satellite service (MSS), with the MS, and on the criteria to be used;

g)
that consistent methods are needed as well for calculating interference due to spectrum sharing with other services such as MSS or fixed service to assure protection of the desired signal quality in the necessary bandwidth of a MS system;

h)
that interference prediction parameters and computational methods are also under study in other Radiocommunication Study Groups, in other telecommunications standards organizations, and in frequency coordination organizations;

j)
Question ITU-R 208/1,

decides that the following Question should be studied
1
What are the signal-to-interference protection ratios which define the threshold of harmful interference for mobile services utilizing modulation techniques such as FM, AM, amplitude companded single sideband (ACSSB), digital, etc.?

2
What are the signal-to-noise ratios and the minimum field strengths required for satisfactory reception of the different classes of emission in the mobile services utilizing modulation techniques such as FM, AM, ACSSB, digital, etc.?

3
What are the appropriate fading allowances in the mobile services utilizing modulation techniques such as FM, AM, ACSSB, digital, etc.?

4
Which combinations of interfering and victim carrier types are covered by ITU-R texts on interference calculation methods?

5
Which combinations of interfering and victim carriers are not currently covered by ITU-R texts describing interference criteria and/or calculation methods, and what criteria and calculation methods are appropriate for such combinations?

6
What guidance could be given on circumstances in which the probability of harmful interference between carriers can be considered to be negligible?

further decides

1
that the above studies should be continued simultaneously and with the same urgency;

2
that particular attention should be given to those studies which will assist the further refinement of the technical standards used by the BR;

3
that the above-mentioned studies should be carried on and Recommendations and possible revisions thereof be published as soon as practicable;

4
that the above studies should address not only intraservice interference, but also interservice sharing interference with other services such as the MSS;

5
that the results of the above studies should be included in one or more Recommendations;

6
that the above studies should be completed by 2005.

NOTE 1 – See Recommendations ITU‑R M.441, ITU-R M.478, ITU-R SM.331 and 
ITU-R SM.852.

NOTE 2 – See Reports ITU‑R M.358, ITU-R M.739, ITU-R M.914 and ITU-R M.1018.

QUESTION ITU-R 7-5/8*
Characteristics of equipment for the land mobile service
between 25 and 3 000 MHz

(1956-1966-1970-1974-1990-1992-1997)

The ITU Radiocommunication Assembly,

considering
a)
that there is a necessity for efficient use of the frequency bands allocated to the land mobile service;

b)
that an interchange of information on the requirements of administrations concerning the technical characteristics of equipment used in land mobile services between 25 and 3 000 MHz, would be advantageous in the development of those services;

c)
that an exchange of information among different countries concerning the practices applied to the assignment of channels and the experience gained in the operation of land mobile services between 25 and 3 000 MHz is of value in general;

d)
that a certain measure of agreement may be desirable on the characteristics of the land mobile equipment that are used in the border areas of neighbouring countries to minimize mutual interference;

e)
that a certain measure of agreement may also be desirable on the practices governing the allocation and use of channels in land mobile services between 25 and 3 000 MHz in border areas;

f)
that a degree of standardization is desirable, since the land mobile service connected to the national network may form part of an international connection;

g)
that it is desirable to determine equipment technical characteristics, to facilitate the planning of channel allocation in the land mobile bands;

h)
that it would therefore be desirable to reach agreement upon which are the essential technical characteristics for VHF and UHF radiotelephone equipment for use in the land mobile service, in order to expedite the international interchange of data on such equipment;

j)
that it is also desirable to investigate the relationship between subjective measurement techniques and objective measurement techniques for the various systems operating in the land mobile service,

decides that the following Question should be studied
1
What are the technical requirements of administrations concerning equipment used in land mobile services between 25 and 3 000 MHz that are of international importance in the development of such services, e.g. transmitter power, antenna characteristics, emission characteristics, frequency tolerance?

2
To what extent would it be desirable to standardize the performance characteristics of land mobile equipment between 25 and 3 000 MHz internationally?

3
What are the equipment characteristics (and/or methods of measurement) for the various land mobile services between 25 and 3 000 MHz which may be adopted by administrations, in particular:

3.1
for frequency-modulation systems:

3.1.1
the maximum frequency deviation for various channel-frequency spacings;
3.1.2
pre-emphasis and de-emphasis characteristics;

3.2
for amplitude and frequency-modulation systems:

3.2.1
the maximum audio-frequency bandwidth;

3.2.2
frequency tolerances of transmitters;

3.2.3
typical and maximum output powers of base and mobile station transmitters;

3.2.4
mean power limits of harmonic and other spurious emissions:

–
falling in any other land mobile channel;

–
falling within the bands of other radio services;

3.3
receiver characteristics, particularly:

3.3.1
frequency stability;

3.3.2
selectivity;

3.3.3
radiation;

3.3.4
intermodulation;

3.3.5
choice of intermediate frequency;

3.3.6
sensitivity;

3.3.7
audio-frequency response;

3.4
for systems utilizing digital modulation techniques:

3.4.1
optimum bandwidth for direct modulation;

3.4.2
direct and indirect digital modulation methods;

3.4.3
the bit rate;

3.4.4
the bit error ratio (BER);

3.4.5
harmonics and other spurious emissions:

–
falling on any other land mobile channel;

–
falling within the bands of other radio services;

3.4.6
typical and maximum output powers of base and mobile station transmitters;

3.4.7
receiver characteristics;

3.4.8
frequency tolerance, and its definition, in the case of direct digital modulation;

3.5
for amplitude companded single sideband (ACSSB) systems:

3.5.1
frequency and channelling plans;

3.5.2
frequency tolerance of transmitter;

3.5.3
companding characteristics;

3.5.4
pre-emphasis and de-emphasis characteristics;

3.5.5
pilot characteristics;

3.5.6
typical and maximum output powers of base and mobile station transmitters;

3.5.7
harmonics and other spurious emissions:

–
falling on any other land mobile channel;

–
measurement method;

3.5.8
receiver characteristics;

3.6
appropriate methods of:

3.6.1
measuring subjective voice quality with particular attention to voice recognizability and intelligibility;

3.6.2
relating objective and subjective measurements;

3.6.3
comparing either the peak or average RF powers;

3.6.4
comparing the interference caused by co-channel and/or adjacent-channel emissions modulated by voice and/or data;

3.6.5
measuring adjacent-channel and co-channel interference for the digital-to-analogue, digital-to-digital and analogue-to-digital cases;

3.6.6
measuring BER;

3.6.7
measuring of frequency tolerance in the case of direct digital modulation?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.

QUESTION ITU-R 12-4/8

Radio-paging systems

(1968-1974-1986-1990-1993)

The ITU Radiocommunication Assembly,

considering

a)
that systems for paging by means of radio are in operation in a number of countries and that their use is extending;

b)
that as the areas of coverage are increased, the possibility of interference between different radio-paging systems, and between radio-paging systems on the one hand and other radiocommunication systems on the other hand is increased;

c)
that the various systems already in use, or proposed, are not necessarily compatible one with another;

d)
that system compatibility is necessary in the case of international operation;

e)
that for international operation it is desirable to agree on the parameters of the system or systems, and arrange some degree of technical and operational harmony if there is more than one system;

f)
that it is essential to make the most efficient use of the available radio-frequency spectrum;

g)
that Recommendation ITU-R M.539, Annex 1 indicates the need for a standardized signalling format with the choice of the appropriate coding technique taking account of the capacity of code combinations, the speed of transmission and the reliability of call reception;

h)
that Recommendation ITU-R M.539 recommends that the transmission of alternative messages should be possible to any paging receiver in an international service;

j)
that a standardized code and format are desirable to permit receivers to operate freely in radio-paging systems providing an international service;

k)
that the alternative of code conversion is uneconomic of equipment and results in a significant reduction of the paging rate achievable;

l)
that an acceptable standard would lead to compatibility of equipment and systems;

m)
that large scale production of decoders is beneficial to operators and users alike;

n)
that national systems are being established which require codes catering for a penetration of up to 10% of national population;

o)
that international systems will be required to provide at least the same level of service penetration;

p)
that each code combination may be associated with a unique dialling code used in the public telephone network with which the radio-paging service operates;

q)
that for international use the code should be applicable to both large and small national systems without creating problems for either,

decides that the following Question should be studied
1
Based on service area considerations, what characteristics should be identified as the minimum for international paging services?

2
What are the technical characteristics of radio-paging systems on which international agreement is desirable, including consideration of quality of service (capacity, degree of immunity from false calls, successful call ratio, etc.) and harmonization if more than one solution (for example, to cater for a range of transmission rates) is needed?

3
What operational facilities need to be specified to permit international operation of radio-paging systems, and in what circumstances could they share frequencies with other radiocommunication systems?

4
What code and format is suitable for use in international radio-paging systems, taking account of:

4.1
the frequency bands likely to be used;

4.2
the error rates likely to be encountered, particularly in urban areas;

4.3
the possible range of system sizes;

4.4
the code capacity necessary;

4.5
the rate or rates of code transmission required;

4.6
any differences in code made necessary if more than one rate is required, bearing in mind the need to achieve as much harmonization as possible?

5
What is the most appropriate means of transmission of such codes over the radio system?

6
What is the format for codewords and combinations of codewords which would fully exploit the advantages of the chosen code whilst allowing the maximum extent future modification and expansion?

QUESTION ITU-R 35-1/8*
Efficient use of the radio spectrum by radar stations
in the radiodetermination service

(1977-1978)

The ITU Radiocommunication Assembly,

considering

a)
that the radio spectrum available for use by the radiodetermination service is limited;

b)
that the necessary bandwidths of emissions from radar stations in the radiodetermination service are large compared with emissions from stations in many other services;

c)
that wherever possible, it is desirable for different radar stations to use the same frequencies;

d)
that various techniques, including Pulse Recurrence Frequency Discrimination (PRFD) have been used successfully in a number of countries to reduce mutual interference and enable radar stations in close proximity to use the same frequencies;

e)
that maritime radar stations should be compatible with radar beacons in the maritime radionavigation service,

decides that the following Question should be studied
1
What economy in spectrum utilization, and improvement in operational performance can be achieved by the use of interference suppression techniques for radar stations?

2
What technical characteristics of radar stations should be recommended for international application?

3
What radiodetermination services could utilize interference suppression techniques effectively?

4
What are the limitations on the use of interference suppression techniques?

5
What other factors could improve the efficiency of utilization of the frequency spectrum?

QUESTION ITU-R 37-4/8

Systems with improved spectrum efficiency for the
land mobile service

(1978-1982-1992-1995-1997)

The ITU Radiocommunication Assembly,

considering

a)
that the number of radio stations in the land mobile service is increasing very rapidly;

b)
that in several geographical areas the growing demand for radio channels in the land mobile service has resulted in a serious congestion in the frequency bands allocated to this service;

c)
that in order to alleviate this congestion as well as that expected in the future, it is desirable for land mobile services to employ spectrum saving techniques;

d)
that improved spectrum efficiency might be achieved, taking into account essential system characteristics like traffic density, grade of service, etc. and costs:

–
by employing automatic techniques for the sharing of radio channels, for example by means of trunking systems covering one or more radio zones;

–
by making an increased number of traffic channels available within a given bandwidth;

–
by optimizing the size of base station coverage areas, to the traffic demand;

–
by combining these techniques and others;

e)
that systems based on digital technology may offer a higher traffic capacity or improved quality compared to analogue systems;

f)
that new systems using digitally encoded speech transmission are being introduced widely;

g)
that the digital technology applied in such systems may require channel widths other than those used in the existing land mobile services;

h)
that systems based on digital technology offer a high degree of privacy and security;

j)
that these systems may provide services required by users of private mobile radio, public access mobile radio and public safety services;

k)
that, particularly for systems operating in border areas of neighbouring countries, it is desirable to reach international agreement on certain system characteristics in order to come to maximum usage flexibility;

l)
Questions ITU-R 7/8, ITU-R 40/8 and ITU-R 101/8,

decides that the following Question should be studied
1
What techniques are appropriate to improve spectrum efficiency of land mobile telecommunication systems?

2
What are, with regard to frequency efficiency, the optimum characteristics of these systems, taking into account factors like system capacity, base station coverage area, complexity of equipment, propagation factors and performance objectives?

3
How can the techniques and characteristics,  as referred to above, be combined into systems that meet the market demand?

4
What are the services and facilities offered by these systems, which fulfil the specific requirements of users of private mobile radio, public access mobile radio and public safety services?

5
How can the improvement in spectrum efficiency, compared with analogue systems, be defined and measured?

6
What are the system parameters on which international agreement is desirable to ensure compatibility between systems and/or operation of differing systems in neighbouring coverage areas?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.

QUESTION ITU-R 48-5/8

Techniques and frequency usage in the amateur service
and amateur-satellite service

(1978-1982-1990-1993-1998-2003)

The ITU Radiocommunication Assembly,

considering

a)
that the Radio Regulations define an amateur service and an amateur-satellite service, allocate frequencies to them on an exclusive or shared basis, and provide for the cessation of emissions from amateur satellites;

b)
that the amateur and amateur-satellite services provide benefits of self-training, intercommunication, and technical investigation carried on by amateurs, that is, by duly qualified and authorized persons throughout the world interested in radio techniques solely for the development of personal skills and mutual exchange of information without pecuniary interest;

c)
that, incidental to their basic purposes, the amateur and amateur-satellite services have pioneered new and novel techniques for radio reception and transmission using inexpensive equipment with relatively small antennas;

d)
that frequency dependent factors determine to a large extent the effectiveness of radiocommunications in the amateur and amateur-satellite services;

e)
that the amateur service and the amateur-satellite service continue to make significant contributions to the observation and understanding of propagation phenomena;

f)
that amateur and amateur-satellite station operators continue to contribute to the development and demonstration of spectrum conservation techniques throughout the radio‑frequency spectrum;

g)
that the amateur and amateur-satellite services provide communications during natural disasters and other catastrophic events when normal communications are temporarily interrupted or inadequate for the needs of human relief operations;

h)
that the amateur and amateur-satellite services contribute to the training of operators and technical personnel, which is of particular benefit to developing countries,

decides that the following Question should be studied
1
What are the most desirable technical and operational characteristics of future systems for the amateur and amateur-satellite services?

2
What techniques being applied or investigated in these services may be of interest to other services?

3
How can these services make greater contributions to training of operators and technicians in developing countries?

4
What are the appropriate criteria for frequency sharing between the amateur, amateur‑satellite and other radiocommunication services?

5
What technical and operational characteristics are most suitable for amateur and amateur‑satellite systems for communications during natural disasters?

6
What modifications, if any, should be considered in the provisions addressing communication, technical characteristics and operator qualifications in the amateur service and amateur-satellite service?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2006.

QUESTION ITU-R 51-3/8

Automatic determination of location and guidance
in the land mobile service

(1982-1986-1990-1995)

The ITU Radiocommunication Assembly,

considering

a)
that within the land mobile service there is a great and growing demand for automatic determination of location (ADL);

b)
that in advanced land mobile systems which use computer-controlled dispatch this requirement is often essential;

c)
that radio location systems are in operation for other services which can give accurate position data;

d)
that the operational requirements for ADL systems can vary considerably e.g. between urban and rural areas and between various types of operations in the land mobile service;

e)
that the introduction of ADL in international land mobile services may be required;

f)
that in some circumstances ADL systems may be shared by a number of land mobile radio systems;

g)
that minimizing the number of types of ADL systems could improve spectrum efficiency;

h)
that a considerable part of the voice communications on radio dispatch channel is location and other routine messages;

j)
that the costs of running land mobile dispatch operations are sharply increasing;

k)
that an ADL system integrated in a land mobile radio dispatch system can potentially reduce the cost of running land mobile dispatch operation;

l)
that within the land mobile service there is growing demand for guidance systems;

m)
that both guidance systems and ADL systems may use the same basic techniques for location;

n)
that collaboration has been established to develop a standardized guidance system throughout Europe;

o)
that guidance can potentially reduce journey costs and improve road safety;

p)
Question ITU-R 205/8 on Intelligent transportation systems (ITS) and that ADL techniques are key technological elements used by ITS,

decides that the following Question should be studied
1
What type of ADL systems are suitable for use in the land mobile service; for what type of operations and which of these types are suitable for international use?

2
What are the operational requirements for ADL systems e.g. procedures, accuracy and coverage?

3
What are the frequency bands of operation and bandwidth requirements for the various ADL techniques?

4
What are the advantages and disadvantages of the different ADL techniques?

5
What are the technical characteristics for ADL systems which need to be standardized, including those required when an ADL system is shared by a number of land mobile systems and when it is used in international services?

6
Whether existing radio location systems in other services can be used to meet the needs of the land mobile services?

7
How can existing land mobile installations and frequency assignments be used to provide ADL?

8
What data traffic levels are expected and what are the requirements as concerns acceptable transmission delay, frequency of up-date and error rate when the determination of location is made within a mobile unit?

9
What are the costs/benefits of ADL to land mobile dispatch operations?

10
What is the impact of ADL on spectrum efficiency as a result of the reduction in voice communications?

11
What types of guidance systems are available?

12
What are the advantages and disadvantages of the different guidance systems?

13
What are the additional techniques used in guidance systems?

14
What are the benefits of guidance systems to users?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.

QUESTION ITU-R 62-2/8*
Interference to the aeronautical mobile and
aeronautical radionavigation services

(1982-1986-1990)

The ITU Radiocommunication Assembly,

considering

a)
that the aeronautical radionavigation service is a safety service;

b)
the increasing concern being expressed over the degree of control of harmful interference to the aeronautical mobile and aeronautical radionavigation services;

c)
that the types of radiation which can cause harmful interference can differ widely depending on the particular technical and operational characteristics of the services involved;

d)
that it may be possible in some cases to identify in detail the characteristics of the interfering radiation;

e)
that the radiations from many of the potential sources of harmful interference are the subject of standards and measurement methods developed by the International Electrotechnical Commission (IEC) and the International Special Committee on Radio Interference (CISPR);

f)
that the practical control of harmful interference often needs to be effected by the national legislation of individual Administrations and it is common for the above-mentioned IEC/CISPR standards and measurement methods to be adopted in this context;

g)
that there would be considerable practical advantages if there were a better understanding of the relationships between these IEC/CISPR test and measurement standards and the protection criteria for these services,

decides that the following Question should be studied
1
Are the IEC and the CISPR recommended limits and measurement methods adequate for the protection of these aeronautical services?

2
What methods can be recommended for stating detailed protection criteria taking into account the cumulative effects of interference, including that caused by other radio services, information technology and industrial, scientific and medical equipment (ISM)?

QUESTION ITU-R 77-5/8*
Consideration of the needs of developing countries in the development and implementation of mobile radiocommunication technology

(1986-1992-1993-1997-2000-2003)

The ITU Radiocommunication Assembly,

considering

a)
the work carried out so far by Radiocommunication Sector on mobile radiocommunication systems, in particular on International Mobile Telecommunications-2000 (IMT-2000) and the evolution of first and second generation mobile systems to IMT-2000;

b)
ITU-R IMT-2000 Recommendations, in particular Recommendation ITU-R M.819 on IMT‑2000 for developing countries and Recommendations ITU-R M.1308 and ITU‑R M.1457;

c)
studies being carried out in ITU-R on the application of mobile-derived technologies for use as fixed wireless access (e.g., Recommendation ITU-R F.747);

d)
that different frequency bands are identified in the ITU Radio Regulations (RR) for use, on a worldwide basis, by administrations wishing to implement IMT-2000 systems;

e)
Resolution 43 (WTDC, Istanbul 2002), which instructs the Director of the BDT to encourage and assist countries to implement IMT-2000 systems in the frequency bands identified in the RR, using the relevant ITU Recommendations, when adopted, for harmonized frequency band implementation as well as the adoption of Question 18/2 by WTDC (Istanbul 2002) on “Strategy for migration of mobile networks to IMT-2000”, which is under study by ITU-D Study Group 2;
f)
ITU-T Recommendations and on-going work items that are relevant to this work;
g)
the ITU Handbook on deployment of IMT-2000 systems jointly prepared by the three Sectors;

h)
the rapid development and deployment of digital mobile systems for both "fixed" and mobile uses;

j)
the potential further improvement in the cost effectiveness of wireless access technologies for the provision of basic, essentially fixed, applications;

k)
the desirability of specific research and development activities to support the development of optimum low cost wireless access standards;

l)
the aggressive plans of many developing countries to enhance considerably their level of telecommunication access, which include major wireless access investments, and that these plans are primarily constrained by the cost of access;

m)
the potential increase in speed of deployment and provision of basic telecommunication services in the developing countries through the use of wireless access technology;

n)
that the implementation of IMT-2000 systems has commenced and that these systems are being continuously enhanced in line with market and technology trends,

decides that the following Question should be studied
1
How can the ITU-R studies of IMT-2000 and other mobile technology developments meet the urgent need of developing countries for cost effective access to the global telecommunication networks?

NOTE 1 – Particular emphasis should be given to the following items:

–
modular design (easily expandable) for both hardware and software;

–
evolution adaptability to allow for cost effective migration from current mobile systems towards inter-operable IMT-2000 systems;

–
universal protocols and standards for terminal-to-base station and base station-to-central control unit, etc.;

–
standard equipment for land, maritime and aeronautical mobile use;

–
harmonization of interworking of radio telecommunication systems with the public switched telephone network;

–
harmonized use of frequency bands to the extent possible.

NOTE 2 – Effective coordination of the work carried out in ITU-R with ITU-D Question 18/2 activities is needed to avoid duplication.

NOTE 3 – Special attention should be given to:

· implications for special needs for developing countries;

· implications for the services currently provided by existing networks and those provided by IMT-2000;

· implications for the interoperability between existing networks and among IMT-2000 radio interfaces;
–
the need for common access to emergency services and lawful interception,
2
What are the optimum arrangements and technical characteristics needed to use mobile technology/equipment (cellular type or others) in urban, rural or remote areas in developing countries?

NOTE 1 – Special attention should be paid to:

–
the need to provide an economical, reliable and high-quality telecommunication infrastructure;

–
propagation problems in building complexes, and mountainous, coastal and sandy desert areas;

–
the possibility of using the equipment in a variety of environments including extreme of heat and cold, high humidity, dust, corrosive atmospheres and other environment hazards;

–
the need for rugged, simple-to-maintain equipment;

–
efficient and economical spectrum usage in local conditions where there may be only a small number of users and where severe propagation conditions may be encountered;

–
the possibility of using satellite, and other radio systems.

3
What are the main characteristics of IMT-2000 and other mobile technologies that should be used for Fixed Wireless Access in developing countries, for applications ranging from urban to remote areas?

NOTE 1 – Special attention should be given to:

–
the need for having modular design, allowing flexible growth in terms of number of users, coverage areas and type of services;

–
the need for having simple and low cost terminals;

–
the possibility of a variety of terminals to attend the needs of various services ranging from voice to medium and high speed data transmission;

–
the need for open and flexible interfaces in order to interconnect with existing networks.

further decides

1
that the results of the above studies should be included in one or more Recommendations and/or Reports1;

2
that the results of the above studies should be completed by 2007.

QUESTION ITU-R 83-4/8*
Efficient use of the radio spectrum and frequency sharing
within the mobile-satellite service

(1988-1990-1992-1993-2002)

The ITU Radiocommunication Assembly,

considering

a)
that there is a need for studies to be carried out in the ITU-R to establish guidelines for sharing within the mobile-satellite service (MSS);

b)
that WARC-92 and subsequent WRCs adopted new MSS allocations;

c)
that work is being carried out to develop techniques which can improve spectrum utilization;

d)
that there are shared frequency bands allocated to different MSS and other services;

e)
that the operating and technical characteristics of a system supporting the MSS may differ from those applicable specifically to the aeronautical mobile-satellite service, land mobile-satellite service or maritime mobile-satellite service;

f)
that in the interest of efficient use of the radio-frequency spectrum and to minimize the equipment which mobile units carry, there might be overall merit in establishing shared or adjacent frequency allotments for the mobile services and the MSS;

g)
that the operating characteristics of mobile earth stations may require different coordination measures from those used for the fixed-satellite service;

h)
that non-geostationary satellite networks implementing these MSS allocations may have different constellations, with different altitudes and different inclination angles;

j)
that there are Earth-to-space and space-to-Earth MSS allocations in the range 1 613.8‑1 626.5 MHz,

decides that the following Question should be studied
1
What are the preferred frequency bands, from a technical and operational point of view, for satellite-to-mobile earth station links and mobile earth station-to-satellite links?

2
What are the advantages and disadvantages of techniques which facilitate improvement of spectrum utilization e.g. low rate voice coding, different modulation techniques, etc.?

3
What is the feasibility of intersystem and intrasystem frequency sharing in the case of mobile-satellite systems, and what sharing criteria are needed for frequency coordination?

4
What are the more suitable spot beam system techniques which provide for both flexible frequency and flexible power distribution to satellite beams while providing for efficient use of the spectrum allocated to the MSS?

5
What are the practical strategies for achieving efficient use of the geostationary orbit and frequencies allocated to the MSS, recognizing that some networks will be optimized for regional coverage and some will be optimized for global coverage?

6
What are the practical strategies for efficient spectrum use and reuse by non-geostationary satellite systems?

7
What is the feasibility of frequency sharing between mobile-satellite systems which use non-geostationary orbits with systems which use the geostationary orbit?

8
What mechanisms can be employed to ensure efficient use of the geostationary orbit when non-geostationary systems are implemented in the same frequency bands?

9
What mechanisms can be employed to ensure efficient use of spectrum by non‑geostationary systems when geostationary systems are implemented in the same frequency bands?

10
What are the coordination methods and the necessary orbital data relating to non-geostationary-satellite systems?

11
What are the interference mechanisms, calculation methods and possibilities and technical solutions that are available to permit bi-directional use of the 1 613.8-1 626.5 MHz band?

further decides

1
that the results of the above studies should be included in (a) Recommendation(s);

2
that the above studies should be completed by 2005.

QUESTION ITU-R 84-3/8*
Use of non-geostationary-satellite orbits in mobile-satellite services

(1988-1990-1992-1993)

The ITU Radiocommunication Assembly,

considering

a)
that various types of non-geostationary-satellite orbits can provide global coverage within latitudes between the 90° parallels utilizing configurations suitable for a variety of satellite communication applications;

b)
that Resolution 46 (Rev.WRC-97) calls for studies to be carried out in the ITU-R to establish guidelines for sharing within the mobile-satellite service (MSS), and between MSS and other services;

c)
that use of orbits other than geostationary for some mobile-satellite applications could provide better coverage for areas above 70° latitude and in general provide improved services because of shorter path links and also facilitate joint use with other services, e.g., the radiodetermination services;

d)
that elevation angles to the geostationary orbit are very low from higher latitudes which accentuates the communication problems caused by multipath and shadowing effects. The use of orbits other than geostationary may improve this situation;

e)
that such systems operating in different frequency bands may have distinctly different characteristics,

decides that the following Question should be studied
1
What types of non-geostationary-satellite orbits are suitable for providing mobile-satellite services?

2
What are the technical and operational advantages and limitations of those non-geostationary-satellite orbits, and the systems utilizing them?

3
What are the most suitable frequency bands for non-geostationary satellites and what frequency coordination aspects need to be addressed?

4
Subsequently to the studies in accordance with decides 1 to 3, what standards should be provided to meet the objective of § c)?

further decides

1
that the results of the above studies should be included in (a) Recommendation(s);

2
that the above studies should be completed by 2005.

QUESTION ITU-R 85-1/8

Availability of circuits in mobile-satellite services

(1988-1990)

The ITU Radiocommunication Assembly,

considering

a)
that service interruptions may be caused by natural and man-made phenomena, e.g. solar interference, interference from other systems, ignition noise, attenuation due to multipath or atmospheric effects, which adversely affect the wanted signal and in the case of digital transmission systems, result in bursts of errors;

b)
that use of appropriate techniques and inclusion of equipment redundancy, etc., can improve service availability;

c)
that system parameters such as receive signal margins affect the link, and therefore system availability;

d)
that circuit availability requirements may not be the same for different types and directions of transmission (telephone, telegraphy, data transmission);

e)
that since the link between the land earth station and the mobile earth station comprises two sections, the fixed (feeder) link and the service link (satellite to mobile), they need to be considered independently;

f)
that the performance of mobile earth stations will be subject to environmental conditions that vary not only with time but also with the location of the stations within the satellite coverage area,

decides that the following Question should be studied
1
What is the definition of availability in a hypothetical reference circuit of the mobile-satellite services for the different types of transmissions?

2
What are the realistically achievable system/link availabilities of each element of a mobile-satellite system and of the complete system bearing in mind economic considerations?

3
What is the technical relationship between availability and propagation characteristics?

4
What are the preferred technical characteristics (e.g. switching time) for the arrangement of service protection?

QUESTION ITU-R 87-3/8

Transmission characteristics for a mobile-satellite
communication system

(1988-1990-1992-1993)

The ITU Radiocommunication Assembly,

considering

a)
Resolution No. 44 (Mob-87) of the World Administrative Radio Conference for the Mobile Services (Geneva, 1987) (WARC MOB-87);

b)
that the International Mobile Satellite Organization (IMSO) provides international mobile-satellite communications and other organizations plan to offer international or domestic mobile-satellite services;

c)
that digital communication techniques are being proposed for the mobile-satellite service and can provide efficient use of limited bandwidth and powers, and would support a wide variety of voice, data and message communication services;

d)
that modulation techniques and systems should be robust under fading and shadowing conditions;

e)
that the efficiency of orbit-spectrum utilization in mobile-satellite systems will be determined in part by the technical characteristics employed, such as modulation methods and parameters, impact of frequency reuse techniques or the arrangement of radio-frequency carriers;

f)
that studies are made by the ITU-T from the viewpoints of interconnection of radio systems with public telecommunication networks,

decides that the following Question should be studied
1
What are the preferred transmission characteristics for the following systems:

1.1
land mobile-satellite systems;

1.2
maritime mobile-satellite systems;

1.3
aeronautical mobile-satellite systems;

1.4
mobile-satellite systems incorporating a combination of two or more of the above systems?

2
What are the technically preferred multiple access, modulation and coding methods for such systems?

3
What are the preferred performance characteristics of earth stations and space stations for such systems?

4
What transmission characteristics could be common to facilitate compatibility between the land, maritime, and aeronautical mobile-satellite services?

QUESTION ITU-R 88-1/8

Propagation and mobile earth station antenna
characteristics for mobile-satellite services

(1988-1990)

The ITU Radiocommunication Assembly,

considering

a)
that mobile earth-station antenna performance substantially affects system design in mobile-satellite services;

b)
that multipath fading due to reflection and shadowing due to foliage and natural or man-made structures are important factors in designing and constructing mobile-satellite systems;

c)
that there are various techniques which may be adopted for keeping mobile earth station antennas pointed correctly;

d)
that the configuration of airborne antenna systems is severely constrained by the effect on aircraft performance;

e)
that services using medium and low gain antennas are being used by systems of the International Mobile Satellite Organization (IMSO) and other organizations;

f)
that characteristics of multipath fading are being studied in ITU-R Study Group 3 under Question ITU-R 207/3;

g)
that some mobile ship, aircraft and land earth stations will be operating at high latitudes of the globe and may consequently have special propagation and antenna design problems,

decides that the following Question should be studied
1
What are the preferred types of antenna systems and their characteristics for:

1.1
shipborne use;

1.2
airborne use;

1.3
land use;

taking into account that some mobile earth stations may have elevation angles of less than 5° to satellites in the geostationary orbit?

2
What fading reduction techniques can be applied to mobile antenna systems in a mobile-satellite service?

QUESTION ITU-R 90/8*
Technical and operating characteristics of systems providing radiocommunication using satellite techniques
for distress and safety operations

(1988)

The ITU Radiocommunication Assembly,

considering

a)
Resolution 205 (Rev.Mob-87);

b)
Recommendation 604 (Rev.Mob-87);

c)
that the use of the band 406.0 to 406.1 MHz (Earth-to-space) which is allocated to the mobile-satellite service is limited to low power satellite emergency position-indicating radio beacons;

d)
that transmission characteristics of a satellite emergency position-indicating radio beacon (satellite EPIRB) system operating through a low polar-orbiting satellite system in the 406 MHz band have been evolved (Recommendation ITU‑R M.633);

e)
that the bands 1 544 to 1 545 MHz (space-to-Earth) and 1 645.5 to 1 646.5 MHz (Earth-to-space) have been allocated to the mobile-satellite service and are limited to distress and safety operations;

f)
that transmission characteristics of a satellite emergency position-indicating radio beacon (satellite EPIRB) system operating through geostationary satellites in the 1.6 GHz band have been evolved (Recommendation ITU‑R M.632);

g)
that the International Maritime Organization (IMO) is placing a major reliance on the use of satellites for the relay of distress signals in the development and design of their Global Maritime Distress and Safety System (GMDSS), which became operational in the early 1990s,

decides that the following Question should be studied
1
What are the preferred technical and operating characteristics of systems providing radiocommunication using low-orbiting or geostationary-satellite techniques, for distress and safety operations?

2
What are the various technical and operating problems and economic factors concerning radiocommunication systems using satellite techniques for ships, aircraft and land mobile units (including satellite EPIRBs and ELTs), in particular with regard to distress, search and rescue and safety operations?

3
What are the conditions for compatibility between satellite EPIRBs in the band 406‑406.1 MHz and services using adjacent bands?

QUESTION ITU-R 91-1/8

Technical and operating characteristics of the 
radiodetermination-satellite service

(1988-1990)

The ITU Radiocommunication Assembly,

considering

a)
that there is a need for reduction of the cost of terminal equipment;

b)
that few frequency bands are available for radiodetermination-satellite services;

c)
that there are various radiodetermination systems;

d)
that potential advantages, including those of frequency economy, might result from integrated systems for communication and radiodetermination,

decides that the following Question should be studied
1
What are the preferred system concepts and technical and operating characteristics of systems in the radiodetermination-satellite service?

2
What are the preferred frequency bands for radiodetermination-satellite services?

3
What is the technical feasibility of frequency sharing between the radiodetermination-satellite service and other services, and sharing criteria (considering the bands 1 610-1 626.5 MHz, 2 483.5-2 500 MHz and 2 500-2 516.5 MHz with the aeronautical radionavigation, fixed, mobile, radiolocation and radioastronomy services)?

4
What are the potential interference conditions between the radiodetermination-satellite service and the services in adjacent frequency bands?

5
What are the technical and operational feasibility and potential advantages of an integrated system for communication and radiodetermination?

6
What are the preferred types of orbit for the radiodetermination-satellite service?

QUESTION ITU-R 93-2/8*
Automation of MF, HF and VHF maritime mobile communications

(1988-1992-1993)

The ITU Radiocommunication Assembly,

considering
a)
that there is a need for automatic facilities for handling radiotelephone calls in the maritime mobile service, particularly from ship-to-shore;

b)
that automatic operation would also be desirable in the shore-to-ship direction;

c)
that there is a need to ensure compatibility of automatic ship equipment with the different coast stations which the ship station is likely to contact;

d)
that an automatic VHF/UHF radiotelephone system for the maritime mobile service has been defined in Recommendation ITU-R M.586 but is not foreseen to come into service in the immediate future;

e)
that Articles 52 and 57 of the Radio Regulations do not permit coast stations to emit idle‑channel signals on radiotelephone working channels;

f)
that the digital selective-calling (DSC) system described in Recommendations ITU‑R M.493 and ITU‑R M.541 could be used for signalling over the radio path for such an automatic system using common DSC channels;

g)
that the existing MF, HF and VHF working channels should be used in such an automatic system, if possible without impairing their use for manual operations from the same ship or coast station;

h)
that such a system would not hamper the subsequent development of a fully automatic digital system;

j)
that a VHF radiotelephone system with automatic facilities based on Recommendation ITU‑R M.689 has been established;

k)
that automation of other maritime mobile communications services would also be desirable,

decides that the following Question should be studied
1
What are the preferred technical and operating characteristics for ship and coast station equipments providing automatic connection of calls in the ship-to-shore direction in the maritime mobile service MF, HF and VHF bands to the public switched networks?

2
What conditions must be met for extending this automatic service to calls in the shore‑to‑ship direction?

3
What conditions should be observed to ensure that the system can use the existing MF, HF and VHF working channels without in any way impairing current manual operations?

4
What are the conditions for ensuring the international operation of the system?

NOTE 1 – Aspects of § 1, 2 and 4 are also included in ITU-T Question 6/2.

QUESTION ITU-R 96-1/8*
Improved efficiency in the use of the band 156-174 MHz
by stations in the maritime mobile service

(1990-1997)

The ITU Radiocommunication Assembly,

considering

a)
Recommendation 318 (Mob-87);

b)
that the VHF radio spectrum available for use by the maritime mobile service is limited and that significant congestion exists in many parts of the world;

c)
that existing and new technologies different from those currently employed in the maritime mobile service may enable more efficient use of the available spectrum and accommodate foreseen future growth;

d)
that the introduction and implementation of new technologies should be based on well‑defined long-term service-, technical- and operational requirements;

e)
that the introduction and implementation of new technologies may have a considerable economical impact on the maritime community;

f)
that Recommendation ITU-R SM.1046 defines a procedure for assessing spectrum utilization efficiency,

decides that the following Question should be studied
1
What are the long-term maritime service requirements?

2
What would be the impact of the implementation of these requirements on existing VHF communications?

3
What improvement in spectrum utilization and operational capabilities can be achieved by use of various new radio technologies or techniques in the VHF maritime mobile service?

4
What technical and operational characteristics should be recommended for international application?

5
What impact will such technologies or techniques have on the existing VHF maritime arrangement?

6
Which transition scenarios would be appropriate to introduce and implement any new technology in the current VHF-band and what would be the impact on distress and safety communication in the VHF-band?

further decides

1
that the results of these studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005** .

QUESTION ITU-R 98/8*
Transmission of digital data for the updating of 
electronic chart display systems

(1990)

The ITU Radiocommunication Assembly,

considering

a)
the Maritime Safety Committee of the International Maritime Organization (IMO) has approved Provisional Performance Standards for Electronic Chart Display Systems (ECDIS) at its fifty-seventh session (1989);

b)
the IMO has invited the ITU-R to undertake a technical study of the most appropriate system and data medium which should be used for transmission of updating information to ships using satellite and terrestrial techniques and to recommend the most appropriate methods for such transmissions;

c)
the present method of updating paper charts consists of the weekly mailing of printed data which contain numerous single feature corrections and small sections of charts that are compiled by national Hydrographic Offices, and which the mariner manually applies to paper charts;

d)
the existence of ECDIS offers the opportunity to obtain the timely automatic updating of the Electronic Navigation Chart (ENC) by supplying Hydrographic Office produced digital data via terrestrial or satellite telecommunications to ships at sea or in port;

e)
the technology of ECDIS offers the additional opportunity to work toward the broadcast of those Radio Navigational Warnings that apply specifically to items normally associated with charts, resulting in the automatic display of those warnings,

decides that the following Question should be studied
1
What system, or combination of systems, should be employed for the transmission of Hydrographic Office produced ENC update information to ships at sea or in port throughout the world?

2
What are the comparative advantages (access, reliability, cost, etc.) of satellite and/or terrestrial systems for the broadcast or interactive selective distribution of Hydrographic Office produced digital update files?

3
What technical standards and operational procedures should be used to allow for automatic display on ECDIS of those chart-related Radio Navigational Warnings to be transmitted over radio systems?

4
What operational procedures and coding techniques are recommended to assure the accuracy of digital data received by ECDIS?

QUESTION ITU-R 99/8

Interference due to intermodulation products in the
land mobile services between 25 and 3 000 MHz

(1990)

The ITU Radiocommunication Assembly,

considering

a)
that large numbers of base station transmitters and receivers may be operated within the same limited geographical area;

b)
that such transmitters may produce high-level intermodulation emissions, the odd orders of which fall within and on either side of a land mobile band, and these may fall on receive frequencies of land mobile stations;

c)
that channelling plans can be devised so as to minimize the effects of intermodulation products;

d)
that receivers may have spurious intermodulation responses as a result of two or more strong input signals;

e)
that external non-linearly conducting elements may produce intermodulation products from two or more signals,

decides that the following Question should be studied
1
What are the various causes of intermodulation products arising within transmitters, receivers and external non-linear elements, and the various techniques which may be used to minimize their production and reduce their effects, the method used being stated in each case?

2
What is the maximum permissible mean power of intermodulation emissions for satisfactory operation in the land mobile services?

3
What are the precautions that are required against the formation of intermodulation products in receivers and which are compatible with satisfactory operation of the land mobile services?

QUESTION ITU-R 101-3/8*
Digitally encoded speech in the land mobile service

(1990-1993-1995-2003)

The ITU Radiocommunication Assembly,

considering

a)
that there is a rapid development in methods for digitization of speech;

b)
that this development gives new possibilities to obtain higher system flexibility and improved spectrum economy in the transmission of speech;

c)
that digitally encoded speech may respond to a growing demand for more privacy in speech communication;

d)
that new systems using digitally encoded speech with various degrees of performance are being introduced widely;

e)
that there may be advantages in adopting for the land mobile service standards that are compatible with ITU-T Recommendations relevant to the fixed networks;

f)
Questions ITU-R 7/8 and ITU-R 37/8,

decides that the following Question should be studied
1
Which measures of quality of digitally encoded speech are relevant for different land mobile applications?

2
What delay is acceptable for different land mobile applications?

3
What is the proper choice of bit rate for digital encoding taking into account speech quality, channel coding techniques, efficient frequency usage, and cost?

4
What digital encoding techniques are most suitable for particular land mobile applications?

further decides

1
that the results of the above studies should be included in one or more Recommendations, Reports or Handbooks;
2
that the above studies should be completed by 2006.

QUESTION ITU-R 106/8*
Criteria for sharing between the broadcasting-satellite service (sound) and complementary terrestrial broadcasting and the mobile, radiolocation and amateur services within the range 1-3 GHz

(1992)

The ITU Radiocommunication Assembly,

considering

a)
Resolutions 528 (WARC-92),

undertakes studies of the following Question
1
What are the technical parameters and operational considerations which must be taken into account to permit satisfactory frequency sharing between the broadcasting-satellite service (sound) and complementary terrestrial broadcasting and the mobile, radiolocation and amateur services within the range 1-3 GHz?

QUESTION ITU-R 107-1/8

Cellular land mobile telecommunication systems

(1992-1993)

The ITU Radiocommunication Assembly,

considering

a)
that mobile telephone services, i.e. services for public correspondence via radio stations connected to the switched public telephone network, are in operation in a number of countries and that their use is extending;

b)
that the various technical systems already in use or proposed for such services, are not necessarily compatible;

c)
that system compatibility is necessary in the case of international operation;

d)
that for international operation it is desirable to agree on the parameters of the system;

e)
the need to improve spectrum utilization efficiency and hence system capacity per MHz per unit area;

f)
the need for a flexible system structure able to match network investment to revenue growth, readily to adapt to environmental factors and to respond to new development rather than restrict innovation;

g)
the increasing importance of the various types of data and Telematic services;

h)
Question ITU-R 101/8 on digitized speech transmission, Question ITU-R 37/8 on cellular systems;

j)
Recommendation ITU-R M.622 on analogue cellular systems;

k)
the possible need for a common frequency band or channel to allow international operation, particularly with the increasing use of personal (hand-held, portable) terminals;

l)
ITU-T Recommendations and on-going work items that are relevant to this work,

decides that the following Question should be studied
1
What are the system parameters and technical characteristics of equipment used in cellular mobile telecommunication systems on which international agreement is desirable?

2
What operational facilities and technical characteristics need to be specified to permit international operation of cellular mobile telecommunication systems?

3
What is the degree of compatibility or commonality which is desirable or achievable such as (see Note 1):

–
international, regional, national compatibility (roaming),

–
radio interface compatibility,

–
user's terminal and technological commonality?

4
From a technical point of view, what frequency bands are most suitable for internationally compatible cellular land mobile telecommunication systems?

5
What are the characteristics of cellular radio channels needed in the specification of modems, including the following:

–
the effects of vehicle motion on the signal-to-noise ratio;

–
frequency and duration of transmission interruptions;

–
variations in bulk delay of channel;

–
stationary parameters such as amplitude response, group delay response and average signal-to-noise ratio?

6
What technical characteristics need to be specified to use repeaters to extend the range of the cellular system?

NOTE 1 – The list of examples is not exhaustive.

QUESTION ITU-R 109/8*
Global Maritime Distress and Safety System requirements for mobile-satellite systems operating in the bands 1 530-1 544 MHz and 1 626.5-1 645.5 MHz

(1992)

The ITU Radiocommunication Assembly,

considering
a)
that the requirements for the Global Maritime Distress and Safety System (GMDSS) entered into force on 1 February, 1992 in accordance with the 1988 Amendments to the 1974 International Convention for the Safety of Life at Sea (SOLAS) concerning radiocommunications for the GMDSS;

b)
that multiple mobile-satellite systems designed for operation in the 1 530-1 544 MHz and 1 626.5-1 645.5 MHz bands are currently being developed and introduced;

c)
that 1 530-1 544 MHz and 1 626.5-1 645.5 MHz bands, used for GMDSS distress and safety communications (see Table 15-2 of Appendix 15 of the Radio Regulations), are also available for other services;

d)
that International Mobile Satellite Organization (IMSO) participates in the GMDSS in these bands;

e)
that if multiple mobile satellite systems operate in these bands, not all may elect to participate in the GMDSS;

f)
that the IMSO system, as a major element of the GMDSS, provides for priority processing of distress alerts from ship earth stations to the coast earth stations;

g)
that IMSO coast earth stations provide for expeditious handling and delivery of distress messages to their associated rescue coordination centres;

h)
that, in these frequency bands, distress and safety receives the highest order of priority of communications in the maritime mobile-satellite service;

j)
that, in these frequency bands, any emission causing harmful interference to maritime mobile-satellite distress and safety communications is prohibited;

k)
that satellite systems participating in the GMDSS may provide a number of communication services not associated with the GMDSS;

l)
that use of these bands for distress and safety purposes in the maritime mobile-satellite service is an important part of the GMDSS;

m)
that implementation of these communication services under the GMDSS has begun,

decides that the following Question should be studied
1
What percentages of the total number of ship earth stations may be expected to be simultaneously conducting distress and safety communications in the GMDSS in the various oceanic areas and what traffic studies should be undertaken to assure the required grade of safety service?

2
What should the technical and operational characteristics be for mobile-satellite systems operating in the 1 530-1 544 MHz and 1 626.5-1 645.5 MHz bands in relation to distress and safety communications in the GMDSS?

3
What techniques including real-time pre-emption or the use of dedicated channels can be used to provide the necessary protection and priority access for maritime mobile service distress and safety communications in these bands?

4
What inter-system and intra-system protection criteria should be established for mobile satellite systems operating in these bands?

further decides

1
that the results of the above studies should be included in (a) Recommendation(s);

2
that the above studies should be completed before 2005.

question itu-r 110-1/8

Interference to the aeronautical mobile-satellite (R) service

(1992-2002)

The ITU Radiocommunication Assembly,

considering

a)
that the aeronautical mobile-satellite (R) service (AMS(R)S) provides communications relating to safety and regularity of flight (see Nos. 1.36 and 1.59 of the Radio Regulations (RR));

b)
that there is a need to prevent harmful interference to the AMS(R)S;

c)
that the types of radiation which can cause harmful interference can differ widely depending on the particular technical and operational characteristics of the services involved;

d)
that it may not be possible in some cases to identify in detail the characteristics of the interfering radiation;

e)
that the radiations from potential sources of harmful interference are, or should be, subject to certain standards;

f)
that the practical control of harmful interference can only be effected by individual administrations;

g)
that Contracting States of the International Civil Aviation Organization (ICAO) are under certain obligations relative to the Standards and Recommended Practices (SARPs) for AMS(R)S;

h)
that RR No. 4.10 recognizes that safety services require special measures to ensure freedom from harmful interference;

j)
that a safety service must take considerable precautions to ensure that any radio service sharing the same radio band is constrained sufficiently to leave an adequate margin under all likely circumstances; 

k)
that parts of the frequency bands allocated to the AMS(R)S are also allocated to the fixed service in certain countries (RR No. 5.359) on a co-primary basis and also conditionally authorized for AM(R)S (RR No. 5.357);

l)
that Recommendation ITU‑R M.1234 was developed to recommend aggregate and single‑entry interference protection criteria for the AMS(R)S,

decides that the following Question should be studied
1
What are the recommended methods of calculation of interference to the AMS(R)S?

2
How should the out-of-band emissions from other radio services and ISM operating in other bands be accounted for in the protection criteria of the AMS(R)S?

further decides

1
that the results of the above studies should be included in (a) Recommendation(s);

2
that the above studies should be completed before 2005.

QUESTION ITU-R 112/8

Performance objectives for digital mobile-satellite services

(1992)

The ITU Radiocommunication Assembly,

considering
a)
that the total bit error ratio in the hypothetical reference circuit should not be such as would appreciably affect the transmission of information;

b)
that the bit error ratio will vary with time due to the effects of varying propagation conditions, including the effects of multipath fading;

c)
that the extent to which fading can affect various types of mobile terminals cannot be determined fully until more experimental data are available;

d)
that fade margins in the bands typically used for service links (forward/return) to mobile terminals can be substantially different from those in bands typically used for feeder links and this may result in different performance objectives for these two types of links;

e)
that the use of error correction coding techniques in mobile-satellite service (MSS) transmissions can result in satisfactory operation at reduced levels of carrier-to-noise plus interference ratio (C/(N+I));

f)
that the treatment of performance objectives for safety related services in bands allocated to the MSS could be different than for non-safety related services in those bands;

g)
that for safety related services, performance objectives will be developed in close liaison with other appropriate international organizations (i.e. the International Civil Aviation Organization (ICAO) and the International Maritime Organization (IMO));

h)
that with respect to message transfer time (end-to-end), performance objectives for store-and-forward services may be less stringent than those for real-time services;

j)
that, where appropriate, the performance objectives of the fixed-satellite services (FSS) 
e.g. Recommendation ITU-R S.614, should be taken into account, but that less stringent end-to-end objectives than those required for the fixed-satellite services may be acceptable for mobile-satellite services due to the severe environmental conditions under which these latter services operate;

k)
that performance objectives for mobile-satellite services may be influenced by those of the terrestrial mobile service where the satellite service is used to complement such services,

decides that the following Question should be studied
For each of the various digital mobile-satellite services:

1
What are the bit error performance objectives and preferable bit error performance distributions in the appropriate hypothetical reference digital path?

2
What is the preferred method for correlation of bit error performance with propagation characteristics?

3
What performance parameters, if any, should be defined in order to take account of existing fixed-satellite service performance objectives, bearing in mind that interference levels in MSS systems are significantly different than for FSS systems?

4
How should the performance objective of § 1 be allocated amongst feeder links and service links?

further decides
1
that the results of the above studies should be included in (a) Recommendation(s);

2
that the above studies should be completed before 2005.

QUESTION ITU-R 113/8

Technical and operational characteristics of land mobile
systems using multi-channel access techniques
without a central controller

(1992)

The ITU Radiocommunication Assembly,

considering
a)
that new land mobile services including for example, personal radios, typically providing communications up to a range of 5 km in urban areas and 15 km in rural areas which are now being introduced, have different characteristics from existing services and may be available to a large public;

b)
that this service uses consumer-type devices which may create difficulties to administrations, and may be misused;

c)
that the utilization of the radio spectrum should be as economical as possible and that the use of multi-channel access techniques conserves frequency spectrum;

d)
that highly flexible and economical systems can be achieved without using a central controller for setting up control of the radio path;

e)
that the widespread and increasing use of these equipments and the characteristics of their utilization may create operational problems;

f)
that systems may require coordination of certain system parameters on a national and international basis,

decides that the following Question should be studied
1
What are the required radiocommunication parameters for analogue and digital systems?

2
What is the preferred multi-channel access technique and its protocol including detection of an idle radio channel?

3
How does the spectrum efficiency compare with systems which use a central controller?

4
What technical steps should be taken to avoid adverse effects of misuse of these equipments?

5
What methods can be used to optimize spectrum conservation and service area or range?

6
What kind of users can be served optimally by these kinds of land mobile systems?

7
What measures should be taken in order that a large number of equipments may coexist in the same frequency band with minimum mutual interference?

8
What technical parameters are required in order to allow these equipments to function without creating interference to other users, noting the potentially very large number of users?

9
What are the system parameters and technical characteristics of equipment on which international agreement is desirable?

QUESTION ITU-R 114/8

Technical and operational characteristics of cordless telephones 
and cordless telecommunication systems

(1992)

The ITU Radiocommunication Assembly,

considering
a)
that new land mobile services such as cordless telephony now being introduced have different characteristics from existing services and may be available to a large public;

b)
that this service uses consumer-type devices which may create difficulties to administrations;

c)
that the utilization of the radio spectrum should be as economical as possible and that the use of multi-channel access techniques conserves frequency spectrum;

d)
that highly flexible and economical systems can be achieved without using a central controller for setting up control of the radio path;

e)
the Question concerning “cordless telephones” adopted by the World Plan Committee at its meeting in Lisbon, 3-10 February, 1988 (see the report of the World Plan Committee, Lisbon, 1988);

f)
that certain administrations are encountering problems of mutual interference and inadvertent interaction between “cordless telephone” systems,

decides that the following Question should be studied
1
What are the required radiocommunication parameters for analogue and digital systems circuit connection quality and speech quality?

2
What is the preferred multi-channel access technique and its protocol including detection of an idle radio channel?

3
What services, additional to telephony, can be offered by systems applying this technology?

4
What steps should be taken to ensure the quality of the communications?

5
What steps are necessary to ensure the security of communications and the access to the systems?

6
What methods can be used to optimize spectrum conservation and service area or range?

7
What measures should be taken in order that a large number of equipments may coexist in the same frequency band with minimum mutual interference?

8
What are the system parameters and technical characteristics of equipment on which international agreement is desirable?

QUESTION ITU-R 201-1/8*
Frequency sharing between mobile-satellite services and other services

(1993-2003)

The ITU Radiocommunication Assembly,

considering

a)
that there are frequency bands allocated to the mobile-satellite service (MSS) on a shared co-primary basis with other space and terrestrial services;

b)
that sharing of both geostationary-satellite orbit (GSO) and non-GSO MSS systems with other services in shared spectrum allocations could be required and that the criteria and conditions for sharing between MSS and other services may be different for GSO and non-GSO MSS systems;

c)
that the development of sharing conditions for the MSS with respect to other services would allow for coexistence of new mobile-satellite services and existing services particularly in developing countries and may minimize the need to transfer existing assignments;

d)
that efficient use of the radio-frequency spectrum would be promoted by maximizing frequency sharing by MSS and other space and terrestrial services;

e)
that the difference in operating flux-density of MSS systems and of systems operating in adjacent frequency bands allocated to other services may result in mutual interference,

decides that the following Question should be studied
1
What are the suitable technical and operational means facilitating the sharing between the MSS and other services?

2
What are the appropriate criteria for sharing between the MSS and other services in the same frequency bands, including power limits, orbit avoidance limits and power flux-density limits as indicated in Articles 21 and 22 of the Radio Regulations, as well as the coordination thresholds related to Resolution 46 (Rev.WRC-97), while placing minimum restrictions on the services operating in these bands?

3
What is the impact on MSS of protection criteria associated with other services which operate in the same frequency bands as non-geostationary mobile-satellite systems?

4
What sharing techniques can be used by non-geostationary MSS systems in frequency bands shared with other services?

5
What are the suitable technical and operational means to avoid harmful interference between MSS systems and other systems which are operating geographically close to each other in the adjacent frequency bands?

further decides

1
that the results of the above studies should be included in (a) Recommendation(s);

2
that the above studies should be completed by 2005.

question itu-r 202-2/8*
Unwanted emissions of primary radar systems

(1993-1997-2001)

The ITU Radiocommunication Assembly,

considering

a)
that the radio spectrum available for use by the radiodetermination service is limited;

b)
that the radionavigation service is a safety service as specified by No. 4.10 of the Radio Regulations, and in addition that some other types of radar systems such as weather radars may perform safety-of-life functions;

c)
that the necessary bandwidth of emissions from radar stations in the radiodetermination service is large in order to effectively perform their function;

d)
that new emerging technology systems may use digital or other technologies that are more susceptible to interference from unwanted emissions from radar systems due to their high peak envelope power;

e)
that Radiocommunication Study Group 8 has been studying the question of efficient use of the radio spectrum by radar systems including the study of inherent unwanted emission characteristics of various types of output devices;

f)
that Radiocommunication Study Group 9 completed studies on the effects of unwanted emissions from radar systems on systems in the fixed service and developed Recommendations ITU-R F.1097 on Interference Mitigation Options to Enhance Compatibility between Radar Systems and Digital Radio-Relay Systems and ITU-R F.1190 on Protection Criteria for Digital Radio-Relay Systems to Ensure Compatibility with Radar Systems in the Radiodetermination Service;

g)
that unwanted emissions from radar systems may in some cases cause unacceptable interference to systems in other radio services operating in the adjacent and harmonically related bands, especially when the technical and operational characteristics of the other radio service systems are changed in ways that make them more susceptible to interference;

h)
that performance (bandwidth, coherency, etc.), expected lifetime, cost, weight, size and mechanical ruggedness are important factors that must be considered in the design-to-performance specifications of radiodetermination systems;

j)
that Radiocommunication Study Group 1 revised Recommendation ITU‑R SM.329 which includes spurious emission limits for the radiodetermination service;

k)
that Radiocommunication Study Group 1 is developing a new Recommendation on out-of-band emission limits which includes amongst others out-of-band emission limits for the radiodetermination service outside their exclusive bands;

l)
that WRC-2000 revised Appendix 3 Table of Maximum Permitted Spurious Emission Power Levels based on Recommendation ITU-R SM.329, and decided that radiodetermination service transmitters installed after 1 January 2003 and all transmitters after 1 January 2012 must comply with these power levels;

m)
Recommendation ITU-R M.1177 on techniques for measurement of unwanted emissions of radar systems;

n)
Recommendation ITU-R M.1314 on reduction of spurious emissions of radar systems operating in the 3 GHz and 5 GHz bands,

noting

that the out-of-band limits in bands allocated to the radiodetermination service on an exclusive basis are under the purview of Study Group 8,

decides that the following Question should be studied
1
What are the unwanted emission levels from existing and state-of-the-art radar systems below 26 GHz taking into account:

a)
radar missions such as safety of life, radionavigation, surveillance, tracking, etc.;

b)
type and size of the platform (e.g. fixed, mobile, shipborne, airborne, etc.);

c)
available technologies; and

d)
economic considerations?

2
What mitigation options, such as the choice of output device, could be taken into consideration in the design and implementation of radar systems to reduce radar unwanted emissions, and what are their associated impacts on operational performance (bandwidth, coherency, etc.) expected lifetime, relative cost, weight, size and mechanical ruggedness?

3
What unwanted emission levels can be achieved using these mitigation options, and what compatibility can then be achieved with other radio services?

further decides

1
that the results of the above studies should be included in (a) Recommendation(s);

2
that the above studies should be completed by 2006.

QUESTION ITU-R 205-3/8

Intelligent transportation systems

(1995-1996-2002-2003)

The ITU Radiocommunication Assembly,

considering

a)
that there is a need to integrate new technologies including radiocommunications into land transportation systems;

b)
that many new land transportation systems use intelligence in the land vehicles coupled with advanced management techniques to improve traffic management;

c)
that the technologies planned for intelligent transportation systems (ITS) can be applied to public transportation (transit) systems to make them more efficient and to enhance the integrated use of all forms of surface transport;

d)
that ITS are being planned and implemented in various Regions by Administrations;

e)
that a wide variety of applications and services are defined;

f)
that international standards would facilitate the world-wide applications of ITS and provide for economies of scale in bringing ITS equipment and services to the public;

g)
that early international harmonization of ITS would have several benefits;

h)
that world-wide compatibility of ITS may be dependent on common radio spectrum allocations;

j)
that radio is an essential component of ITS;

k)
that the International Organization for Standardization (ISO) is standardizing ITS(non-radio aspects) in ISO/TC204;

l)
that the ITU Radiocommunication Assembly has approved Recommendation ITU‑R M.1453 “Transport information and control systems – Dedicated short range communications at 5.8 GHz”,

decides that the following Question should be studied

1
What are the various elements of ITS?

2
What are the overall objectives for ITS with respect to:

–
radiocommunication requirements: radio interfaces, reliability, grade of service, etc.;

–
improvement factors; congestion reduction, safety, control, quality of life, etc.;

–
type of services?

3
What radio-based ITS services and functions might benefit from international standardization?

4
What are the spectrum requirements for each element of ITS including:

–
suitable bands;

–
spectrum bandwidth needed?

5
What are the interconnect requirements of ITS with the switched telecommunication networks?

6
What are the technical factors that affect sharing between ITS and other users?

7
To what extent can the evolving mobile telecommunications systems be used to deliver ITS services?

8
What are the radiocommunication requirements and technical specifications necessary for the global or regional harmonization of next generation ITS radiocommunications?

9
What is the definition of “telematics” in the context of ITS? In such a context, what are the systems and application requirements of telematics? What are the land mobile communications requirements of telematics?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2004.

QUESTION ITU-R 208/8

Evolution of land mobile systems towards IMT-2000

(1995)

The ITU Radiocommunication Assembly,

considering

a)
that there is a great diversity of existing systems and a rapid and pluriform development of systems in the land mobile service;

b)
that the ITU-R is studying IMT-2000 and systems beyond IMT-2000 (see Question 
ITU-R 229/8);

c)
that various ITU Recommendations are being elaborated to specify the services and facilities to be offered by, and the technology to be used in IMT-2000;

d)
that it could be advantageous for land mobile systems to evolve in the near future to include or to foresee already now services, facilities or technologies identified in the Recommendations referred to in considering c);

e)
Questions ITU-R 12/8, ITU-R 37/8, ITU-R 40/8, ITU-R 101/8, ITU-R 107/8, ITU-R 113/8 and ITU-R 114/8;

decides that the following Question should be studied
1
Which services, facilities or technologies identifiable in existing systems or in systems planned for implementation in the near future, can be adapted to provide a smooth evolution path towards IMT-2000?

2
Which services, facilities or technologies identifiable in IMT-2000 Recommendations can be beneficially implemented in existing systems or in systems planned for implementation in the near future?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.
Question ITU-R 209-1/8* 

Contributions of the mobile and amateur services and
associated satellite services to the improvement of
disaster communications

(1995-1998)

The ITU Radiocommunication Assembly,

considering

a)
Resolution 36 (Rev.Minneapolis, 1998);

b)
Resolution 644 (WRC-97) on telecommunication resources for disaster mitigation and relief operations; 
c)
the adoption of the Tampere Convetion on the provision of telecommunication resources for disaster mitigation and relief operations by the Intergovernmental Conference on Emergency Telecommunications (ICET-98) from 16-18 June 1998,
decides that the following Question should be studied
1
What are the technical, operational and related regulatory aspects of radiocommunications for disaster mitigation and relief operations?

2
What improvements can be made in radiocommunications for disaster mitigation and relief operations?

3
What information relating to the above should be reported to a future competent World Radiocommunication Conference?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.

QUESTION ITU-R 210/8

Technical characteristics for mobile earth stations operating
with global non-geostationary satellite systems in the 
mobile-satellite service in the band 1-3 GHz
(1995)

The ITU Radiocommunication Assembly,

considering

a)
that WARC-92 has allocated new frequency bands in the range 1-3 GHz for the mobile-satellite services (MSS);

b)
that various technically-different global non-geostationary satellite systems in the MSS
(non-GSO MSS systems) have commenced operating around the end of the 1990s;

c)
that mobile earth stations are expected to operate with these global non-GSO MSS systems in various countries;

d)
that the identification by ITU-R of technical characteristics of mobile earth stations operating with different MSS systems would provide a common technical basis for facilitating equipment approval by various national authorities;

e)
that this identification of technical characteristics could facilitate the development of agreements between administrations regarding the operation of these mobile earth stations;

f)
that transparency of the technical characteristics of mobile earth stations promotes the introduction of the MSS service;

g)
that national/regional standardization bodies may work for the establishment of technical standards for mobile earth stations;

h)
that technical requirements for MSS mobile earth stations described in ITU-R Recommendations should be kept to a minimum to avoid unnecessary restrictions on the technical development of these mobile earth stations,

decides that the following Question should be studied
What are suitable technical characteristics of mobile earth stations operating with global non-GSO MSS systems?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.

question itu-r 211-2/8

Interference criteria and calculation methods for 
the mobile-satellite service

(1995-2003)

The ITU Radiocommunication Assembly,

considering

a)
that the Radiocommunication Bureau (BR), in carrying out its duties under Articles 9 and 11 of the Radio Regulations (RR), is required to calculate potential interference between networks of all types in the satellite services and to compare the results of such calculations with appropriate criteria;

b)
that the BR has requested guidance from Study Group 8 on the methods to be employed for the calculation of the interference within the mobile-satellite service (MSS), with the mobile service and on the criteria to be used;

c)
that a Recommendation giving guidance on circumstances in which the probability of harmful interference (see RR Nos. 11.32A and 11.33) between carriers can be considered to be negligible is necessary,

decides that the following Question should be studied
1
Which combinations of interfering and victim carrier types are covered by ITU-R texts on interference calculation methods?

2
Which combinations of interfering and victim carriers are not currently covered by Study Group 8 texts describing interference criteria and/or calculation methods, and what criteria and calculation methods are appropriate for such combinations?

3
What guidance could be given on circumstances in which the probability of harmful interference between carriers can be considered to be negligible?

4
That the above studies should address also the interference between the MSS and the mobile service?

further decides

1
that the results of the above studies should be included in one or more Recommendation(s);
2
that the above studies should be completed by 2005.

QUESTION ITU-R 212-2/8*
Nomadic wireless access systems including radio local
area networks for mobile applications
(1995-1998-2000)

The ITU Radiocommunication Assembly,

considering

a)
that there is a need to provide effective communication for moveable, portable and mobile computer based equipment not only within the workplace but also in many public spaces;

b)
that ITU-R has defined a new category of nomadic wireless access in Recommendation ITU‑R F.1399 on vocabulary of terms for wireless access; 

c)
that it is desirable to identify operational and technical characteristics for nomadic wireless access (NWA) systems including radio local area networks (RLAN) applications in the mobile service;

d)
that NWA systems including RLANs use frequency allocations designated for fixed and/or mobile services dependant on the application;

e)
that there are RLANs currently in operation and also in development for operation in various frequency bands (e.g. the frequency bands used for ISM applications);

f)
that in the broadband wired networks basic signal transfer methods based on asynchronous transfer mode (ATM) and internet protocol (IP) are being introduced;

g)
that the ATM and IP-based LAN using the high clock frequency may impact the design of NWA systems including RLANs as well as utilization of the radio-frequency spectrum;

h)
that there is a need to identify appropriate frequency bands for NWA systems in mobile applications;

j)
that technical constraints on NWA systems including RLANs may be needed to facilitate sharing with other services;

k)
that the standardization works of mobile NWA systems concerning architecture, technical features and spectrum needs are being studied by regional standardization bodies;

l)
that cooperation with Study Group 9 in respect of their studies of Question ITU-R 142/9 is desirable,

decides that the following Question should be studied
1
What are the operational and technical characteristics of NWA systems for mobile applications?

2
What level of intelligence and adaptability is to be recommended for NWA systems including RLAN units including those based on ATM and IP in order to ensure efficient spectrum usage and limit interference potential?

3
What access and modulation techniques, signalling schemes and error detection and/or correction are best suited to mobile applications of NWA systems including those based on ATM and IP and provide for multiple system operation?

4
What types of antenna system provide for reliable area coverage for mobile NWA applications?
5
What are the frequency sharing or compatibility criteria between NWA systems including RLANs and other radio services?

6
What frequency bands are suitable for operation of NWA systems including RLANs considering the required operational and technical characteristics, and sharing compatibility with other services?

7
What amount of frequency spectrum is needed for NWA systems in particular for broadband applications higher than 10 Mbit/s ensuring wireless access from public spaces?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
the above studies should be completed by 2005.

QUESTION ITU-R 213/8

Transmission of data messages on shared private
land mobile radio channels

(1996)

The ITU Radiocommunication Assembly,

considering

a)
that both communications and spectrum efficiency can be significantly increased by transmitting routine information in a data format;

b)
that operators are increasingly using data message facilities such as identification, facsimile, vehicle status and determination;

c)
that the allocation of exclusive channels for operators is becoming increasingly more difficult in urban areas as demand increases;

d)
that private land mobile radio channels can be configured in either simplex, two frequency simplex or duplex modes;

e)
operators who exclusively use data (except for emergency speech) may need to transmit longer messages and use channels that are primarily dedicated to data transmission,

decides that the following Question should be studied
1
How to determine the acceptable level of speech quality for channels that also carry data transmissions?

2
What techniques can be employed to facilitate the channel sharing of non-related data and speech applications?

3
What are the minimum performance criteria for data messages on a primarily speech channel?

4

What techniques can be employed to facilitate channel sharing of data systems?

5
What are the minimum performance criteria for data systems operating on shared channels primarily used for data?

further decides

1

that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.

Question ITU-R 214/8

The re‑planning of bands in the land mobile service

(1997)

The ITU Radiocommunications Assembly,

considering

a)
Questions ITU-R 7/8 and ITU-R 37/8; and

b)
that in many areas the current demand for Land Mobile Radio (LMR) frequencies exceeds the available supply, such that in some countries severe band congestion is being experienced in the existing land mobile bands;

c)
that there is a worldwide desire to encourage the development and adoption of more spectrally efficient LMR technologies;

d)
that new, more spectrally efficient digital and analogue LMR systems have been and are being designed;

e)
that the introduction of some of the above systems into service could potentially relieve some of the spectrum congestion in the existing land mobile service bands;

f)
that some administrations are re-planning existing bands, with the introduction of more spectrally efficient technologies (i.e. more traffic handling capacity);

g)
that re-planning existing land mobile bands could have economic implications on present users of the bands/channels;

h)
that the channel spacings of new and future LMR systems will vary from system to system;

j)
that in some cases, the channel spacings of new and future LMR systems will differ from existing 25 and 12.5 kHz FM systems;

k)
that clear spectrum is extremely limited in its availability and will thus not be freely available for use by new and future LMR systems;

l)
that it is unfeasible to force all users of current LMR systems to upgrade their systems immediately as new technology becomes available;

m)
that many current LMR systems will still be operating in 10 years time;

n)
that new and future LMR systems are likely to have to co-exist with existing LMR systems in many bands for a number of years;

o)
that the number of existing LMR transmitters in many countries runs into hundreds of thousands;

p)
that significant problems will be encountered in attempting to co-ordinate new and future LMR systems with existing systems,

decides that the following Question should be studied

1
To what extent is it desirable to reach international agreement on the practices for the allocation and coordination of frequencies in the land mobile service between 25 and 3 000 MHz?

2
What are the preferred frequency assignment methods?

3
What are the broad practices adopted by administrations in the allocation of channels to the various kinds of user in the land mobile service between 25 and 3 000 MHz, e.g. channel separation, geographical spacing of stations in the same adjacent channels, frequency separation for duplex operation, degree of frequency sharing in a particular service area?

4
What are the different methods that can be used to re-plan existing land mobile bands with more spectrally efficient technologies, indicating the advantages and disadvantages of each method?

5
What are the implications of band re-planning for existing users of the bands under consideration?

6
What are the implications of using different radio access technologies (e.g. TDMA, CMDA, etc.) for the re-planning of an existing land mobile band, and what would be the impact of mixing such techniques?

7
What are the implications of the various transition methodologies for existing users of bands under consideration, and how can existing users be encouraged to migrate to new more spectrally efficient technologies? 

8
What methods of channelling will promote the most efficient use of available frequencies for new LMR systems?

9
What methods of channelling will be most effective in promoting the successful co‑existence of future and existing LMR systems within the same band?

and further decides
1
that the results of the above studies should be contained in one or more Recommendations;

2
that the above studies should be completed by 2005.

Question ITU-R 215-1/8*
Frequency bands, technical characteristics, and operational requirements 
for fixed wireless access** systems using mobile technology

(1997-2000)

The ITU Radiocommunication Assembly,

considering

a)
the potential of wireless access to enhance the availability of basic communication services in many countries, particularly developing countries;

b)
that there is a need for efficient use of the radio-frequency spectrum;

c)
that wireless access has potential for greater economic and socio-economic benefits than other access media to telecommunication networks (e.g., PSTN, ISDN);

d)
that wireless access technologies allow fast and economic deployment of telecommunication facilities;

e)
that enhanced competition in the provision of services is desirable;

f)
that fixed wireless access systems may be implemented in frequency bands used by systems supporting different radio services;

g)
that a number of ITU-R Recommendations exist on various aspects of fixed wireless access, for example Recommendations ITU-R F.754, ITU-R F.755, ITU-R F.757, ITU‑R F.1399, ITU-R F.1400, ITU-R F.1401, ITU-R F.1402, ITU-R M.622, ITU-R M.687, ITU‑R M.819, ITU‑R M.1033 and ITU-R M.1073, as well as a Handbook on Land Mobile (including Wireless Access);

h)
that different wireless access technologies are suitable for different environments;

j)
that the ongoing studies of IMT-2000 in the ITU have highlighted fixed wireless access as an important application;

k)
that the availability and possible adaptation of mobile technologies for fixed wireless access applications may be advantageous;

l)
that spectrum sharing between fixed and mobile wireless access applications may improve the spectrum utilization;

m)
that there is a need to consider:

–
both fixed and mobile wireless access services in conjunction with each other; and

–
the cost-benefits of integration of both types of services;

n)
that different fixed wireless access environments may require different frequency bands;

o)
that broadband wireless access, including wireless access to asynchronous transfer mode (ATM) and Internet Protocol (IP) core networks is a category of fixed wireless access that is becoming important,

decides that the following Question should be studied
1
What are the frequency bands suitable for fixed wireless access systems within the terrestrial fixed and mobile frequency allocations?

2
What are the frequency bands that might allow compatible operation between wireless access systems and systems of existing radio services within the terrestrial fixed and mobile frequency allocations?

3
What are the characteristics and operational requirements of fixed wireless access systems?

4
What are the spectrum requirements for fixed wireless access systems within the terrestrial fixed and mobile frequency allocations?

5
What are the spectrum sharing criteria for:

–
wireless access systems and systems supporting other radio services?

–
wireless access systems using different technologies?

6
What are the technologies suitable for wireless access?

7
What techniques need to be considered for fixed wireless access operation to enhance spectrum sharing?

8
What are the interface requirements between wireless access systems and the switched network (e.g., PSTN, ISDN)?

9
What additional vocabulary should be used with fixed wireless access systems?

further decides

1
that the results of the above studies should be included in Recommendations and Handbooks;

2
that the above studies should be completed by 2005.

question ITU-R 216-2/8*
Compatibility of radionavigation, earth exploration-satellite (active), space research (active), mobile, and radiolocation services operating in the band 5 350‑5 650 MHz and compatibility between the radionavigation and radiolocation services in the band 2 900-3 100 MHz

(1997-1998-2001)

The ITU Radiocommunication Assembly,

considering

a)
that the radionavigation service provides a safety of life function (RR 4.10) and harmful interference to it cannot be accepted;

b)
that radars in the radiolocation service operate on a primary basis worldwide in bands including the 3 100-3 300 MHz band and operate on a secondary basis to the radionavigation service in several bands around 3 and 5 GHz;

c)
that considerable radiolocation spectrum (approximately 1 GHz) has been removed or downgraded since WARC-79, particularly affecting the band 3 400-3 700 MHz, and that a need is emerging for increased primary spectrum allocation for the radiolocation service;

d)
that the IMO has recently increased their safety requirements for shipborne radars that lead to the need for use of shorter pulse widths;

e)
that Recommendation ITU-R M.1372 identifies interference reduction techniques which enhance compatibility among pulsed  radars;

f)
that radiolocation services, while recognizing radionavigation as a safety service as delineated in RR 4.10, have demonstrated compatible operations with radionavigation services in the bands 2 900-3 100 MHz and 5 350-5 650 MHz over many years because of using similar system characteristics of low duty cycle emissions, scanning beams, and interference reduction techniques;

g) that the active spaceborne earth sensors in the Earth exploration-satellite and space research services have demonstrated compatible operations with the radiolocation service in several bands over many years,

h) that agenda item 1.17 calls for WRC-03 to consider upgrading the status of radiolocation allocations in the 2 900-3 100 MHz band;

j)
that agenda item 1.5 and Resolution 736 (WRC-2000) call for WRC-03 to consider allocating the 5 460-5 570 MHz band to the Earth exploration satellite (active) and space research (active) services and to consider allocating the 5 470-5 570 MHz band to the mobile service for wireless access systems including RLAN, and to review the status of the radiolocation service with a view to upgrading it in the frequency range 5 150-5 725 MHz,

decides that the following Question should be studied
1
What are the technical characteristics,  protection criteria, and other factors of radiolocation and radionavigation services needed to conduct studies of compatibility between these services in the bands 2 900‑3 100 MHz and 5 350-5 650 MHz?

2
What is the feasibility of sharing between the radiolocation and radionavigation services in the 2 900-3 100 MHz band?

3
What is the feasibility of sharing between the aeronautical radionavigation and radiolocation services in the 5 350-5 470 MHz band?

4
What is the feasibility of sharing between the radionavigation and radiolocation services in the 5 460-5 470 MHz band?

5
What is the feasibility of sharing between the maritime radionavigation and radiolocation services in the 5 470-5 650 MHz band?

6
What is the feasibility of sharing between the mobile (i.e. RLAN) and radiolocation services in the 5 470-5 650 MHz band?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.

NOTE 1 –These studies need to respect the safety-of-life considerations of the radionavigation service expressed in RR 4.10 to ensure that future safety systems can operate without harmful interference.

QUESTION ITU-R 217/8*
Interference to the radionavigation-satellite service in the 
ICAO global navigation satellite system

(1997)

The ITU Radiocommunication Assembly,

considering

a)
that the radionavigation-satellite service provides a navigation service relating to safety of flight when used in the aeronautical environment and that RR 4.10 recognizes that safety services require special measures to ensure freedom from harmful interference;

b)
that the types of radiation which can cause harmful interference can differ widely depending on the particular technical and operational characteristics of the services involved and the aircraft phase of flight (e.g., en route, approach);

c)
that GPS and GLONASS are the constituent elements of the International Civil Aviation Organization’s (ICAO) Global Navigation Satellite System (GNSS);

d)
that the ICAO 10th Air Navigation Conference, in 1991, adopted a future Communications Navigation Surveillance (CNS) system concept largely based on satellite services, of which the GNSS is the key navigation component;

e)
that standards and recommended practices (SARPs) which provide technical data for the global navigation satellite system (GNSS) operations and associated aircraft avionics equipment are under development by ICAO;

f)
that from 1998 onwards the narrow-band mode of GLONASS-M operates in the band 1 597.5515-1 609.8235 MHz. After the year 2005 both the narrow-band and wideband GLONASS‑M modes will operate in the band 1 592.9525-1 609.3600 MHz. ICAO is currently considering using only the narrow-band mode for the GNSS**;

g)
that parts of the frequency bands allocated to the radionavigation-satellite service are also allocated to the fixed service in certain countries (RR 5.359) on a co-primary basis systems;

h)
that some administrations may be currently using, or may be planning to use the band occupied by GPS and GLONASS for fixed service operations;

j)
that such fixed service operations may have the potential to cause harmful interference to GNSS operations in the band;

k)
that, according to RR 5.36, all primary services within an allocated frequency band have equal rights;

l)
that RR Appendix 3 specifies the maximum permitted spurious emission power levels,

decides that the following Question should be studied

1
What is the maximum permissible interference level from existing fixed services in the 1 559‑1 610 MHz band to ensure no harmful interference to GNSS enroute, terminal and approach and landing operations?

2
What separation distance would be necessary for GNSS equipped aircraft to maintain from fixed service operations to be afforded protection from harmful interference?

3
How should the interference protection criteria for the radionavigation-satellite service consider aggregate and single entry interference?

4
How should the out-of-band and spurious emissions from other radio services and ISM operating in other frequency bands be accounted for in the protection criteria of the radionavigation‑satellite service?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.

QUESTION ITU-R 218/8* 

Essential technical requirements of mobile earth stations for global and regional geostationary mobile-satellite service systems in the band 1-3 GHz

(1997)

The ITU Radiocommunication Assembly,

considering

a)
that existing and planned mobile-satellite service (MSS) systems, using satellites placed in the geostationary satellite orbit (GSO), provide personal and broadband communications;

b)
that these GSO MSS systems currently offer or are expected to offer either regional or global services;

c)
that the free circulation of terminals within administrations is usually subject to a number of regulations including satisfactory type approval to an agreed technical standard;

d)
that the identification by the ITU-R of essential technical requirements for mobile earth stations operating within global and regional GSO MSS systems would provide a common technical basis for facilitating equipment approval by various national authorities and mutual recognition of MES type approvals between administrations;

e)
that transparency of essential technical requirements of the mobile earth stations promotes the introduction of MSS systems;

f)
that national and regional standardization bodies are working for the establishment of technical standards, for amongst other things, the type approval of mobile earth stations;

g)
that there is a need to protect safety services in the type approval of MES and that essential technical requirements should achieve an acceptable balance between equipment design and production cost and the need for effective use of the radio spectrum;

h)
that the World Telecommunication Policy Forum (WTPF-96) which addressed Global Mobile Personal Communications by Satellite (GMPCS) policy and regulatory issues, adopted Opinion No. 3, calling upon the three ITU Sectors, each within its competence, to initiate new studies or pursue current ones, and to reach conclusions as soon as practicable to facilitate the introduction of GMPCS on a global and regional basis,

decides that the following Question should be studied
1
What are essential technical requirements of mobile earth stations global and regional GSO MSS systems in the band 1‑3 GHz?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.

QUESTION ITU-R 221/8

Use of the frequencies between 2.8–22 MHz by the aeronautical mobile (R) service for data transmissions using class of emission J2DEN

(1998)

The ITU Radiocommunication Assembly,

considering

a)
the operational need for the introduction of data link services for use by international civil aviation for the transmission of messages related to the safety and regularity of flight in the frequency bands between 2.8–22 MHz and allocated to the aeronautical mobile (R) service;

b)
that both communication and spectrum efficiency can be significantly increased by transmitting routine messages in a data format;

c)
that the use of the frequencies in the frequency bands allocated to the aeronautical mobile (R) service between 2.8-22 MHz is governed by the provisions of Appendix 27 of the Radio Regulations;

d)
that provision Appendix 27/12 stipulates that the use of the frequencies indicated in No. 27/16 for the various classes of emission other that J3E and H2B will be subject to special arrangements by the administrations concerned and affected in order to avoid harmful interference which may result from the simultaneous use of the same channel for several classes of emission;

e)
that the International Civil Aviation Organization (ICAO) is in the process of finalizing and adopting Standards and Recommended Practices for HF data link to be included in Annex 10 to the Convention on International Civil Aviation,

decides that the following Question should be studied
1
What are the technical and operational aspects to be considered in the use of frequencies for HF data link with class of emission J2DEN in the bands allocated to the aeronautical mobile (R) service between 2.8-22 MHz?

2
What are the sharing criteria with emissions of class (J3E and H2B) when coordinating assignments to stations transmitting HF data link messages and in particular with respect to need to ensure protection of the current allotments contained in Appendix 27?

3
What are the conditions to use allotments contained in Appendix 27 for the transmission of data link messages?
further decides 

1
that the results of the above studies should be included in (a) Recommendation(s);

2
that the above studies should be completed by mid 2005.

question ITU-R 222/8

Essential technical requirements of mobile earth stations for global 
non-geostationary mobile-satellite service systems with 
primary allocations in bands below 1 GHz

(1998)

The ITU Radiocommunication Assembly,

considering

a)
that WARC-92, WRC-95 and WRC-97 allocated new frequency bands below 1 GHz for the mobile-satellite services;

b)
that various technically-different global non-geostationary satellite systems in the mobile-satellite service (non-GSO MSS systems) are proposed and some commenced operating in 1995;

c)
that mobile earth stations (MESs) are expected to operate with these global non-GSO MSS systems in various countries;

d)
that the identification by ITU-R of essential technical requirements of MESs operating with different MSS systems would provide a common technical basis for facilitating equipment approval by various national authorities;

e)
that this identification of technical requirements could facilitate the development of agreements between administrations regarding the technical standards and the operation of these MESs and the protection to other services;

f)
that transparency of the technical standards and requirements of MESs promotes the introduction of the MSS service;

g)
that national/regional standardization bodies may work for the establishment of technical standards for MESs;

h)
that technical requirements for MSS mobile earth stations described in ITU Recommendations should be kept to a minimum to avoid unnecessary restrictions on the technical development of these MESs;

j)
that Radio Regulations are in place to provide protection to other services, including the radio astronomy service,

decides that the following Question should be studied
1
What are the essential technical requirements of MESs for global non-GSO MSS systems with primary allocations in bands below 1 GHz?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.
question itu-r 223-1/8*
Internet protocol applications over mobile systems

(2000-2003)

The ITU Radiocommunication Assembly,

considering

a)
that Internet Protocol (IP) applications are experiencing and are expected to continue to experience high rates of growth globally;

b)
that demands to access the Internet via mobile communications systems using IP are increasing rapidly;

c)
that demands for global Voice-over-IP (VoIP) services via mobile communications systems are also increasing rapidly;

d)
that IP applications over mobile systems may require additional technical considerations and special consideration should be placed on VoIP services over mobile systems;

e)
that for international operation, global interoperability will be a highly advantageous characteristic of IP applications over mobile systems;

f)
that Resolution 101 (Minneapolis, 1998) recognizes the need for IP-related standardization;

g)
that regional standards organizations are working on such technologies,

decides that the following Question should be studied
1
What are the essential technical characteristics needed to support IP applications over mobile systems?

2
What are the essential operational characteristics necessary to provide IP applications over mobile systems?

3
What special requirements are associated with VoIP services over mobile systems?

4
What essential characteristics (e.g. mobility, data rates) should be identified for international standardization?

further decides

1
that the results of the above should be included in one or more Recommendation(s) 
and/or Report(s);

2
that the above studies should be completed by 2006.
NOTE 1 – The material developed during the above studies may be appropriate for inclusion in a handbook.

NOTE 2 – Suitable liaisons should be established to bring the attention of the ITU-T and other appropriate bodies of core network and network management standards to support the work of the ITU‑R on IP applications over mobile systems.

Question ITU-R 224-1/8*
Adaptive antennas

(2000-2003)

The ITU Radiocommunication Assembly,

considering

a)
that mobile, and particularly cellular, radio systems are growing at a rapid rate globally;
b)
that the radio spectrum available for such systems is limited;

c)
that spectrum efficient technologies are essential to the continued growth of such systems;

d)
that control of radiation patterns within cells is a desirable capability which would be an important system design tool;

e)
that adaptive antennas have been developed;

f)
that adaptive antennas might provide benefits of spectrum efficiency in implementing and operating mobile communications systems;

g)
that Recommendations on adaptive antennas would be complementary to other ITU‑R Recommendations on mobile radiocommunications,

decides that the following Question should be studied
1
What are the key technical characteristics that are associated with applications of adaptive antennas in mobile radio systems?

2
What are the implications of the use of adaptive antennas in mobile radio systems?

3
What frequency band considerations are important to the design and application of adaptive antennas?

4
What are the potential reductions in interference, and the enhancement of desired signals from the application of smart antennas?

further decides

1
that the results of the above studies should be included in one or more Recommendation(s) and/or Report(s);

2
that the above studies be completed by the year 2006.

NOTE 1 – The material developed during the above studies may be appropriate for inclusion in a handbook.

question itu-r 225/8*
Interference to the aeronautical and maritime mobile services
in the HF bands by unauthorized stations

(2000)

The ITU Radiocommunication Assembly,

considering

a)
that the aeronautical and maritime mobile services are used for safety communications;

b)
that WRC-2000 will consider a review of the use of the HF bands by the aeronautical mobile (R) and maritime mobile services with regard to the protection of safety related communications;

c)
that the need for protection of HF distress and safety communications on specific frequencies is called for in Resolution 346 (WRC-97);

d)
that notwithstanding Resolution 207 (Mob-87) there is increasing interference from non‑licensed use of HF transmitters, particularly to aircraft and ship communications;

e)
that this type of unauthorized operation is extremely difficult to monitor and control;

f)
that harmful interference is being frequently experienced on distress and safety channels;

g)
that aircraft and ships rely on HF for distress and safety communications, and will continue to do so for the foreseeable future;

h)
that elimination of this type of interference by the usual regulatory provisions under Article 15 of the Radio Regulations has not been effective;

j)
that there may be technical solutions that can be implemented to mitigate interference,

decides that the following Question should be studied
1
What are the possible techniques under development or in use which could provide mitigation of interference to the reception of signals in the HF band with particular reference to aeronautical and maritime HF operations?

2
What are the technical characteristics, performance criteria and other factors of these techniques which would determine their effectiveness for use for interference mitigation in aeronautical (R) and maritime operations?
further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.

question ITU-R 226/8*
Characteristics of and protection criteria for radars 
operating in the radiodetermination service

(2000)

The ITU Radiocommunication Assembly,

considering

a)
that antenna, signal propagation, target detection, and large necessary bandwidth characteristics of radar to achieve their functions are optimum in certain frequency bands;

b)
that the technical characteristics of radars operating in the radiodetermination service are determined by the mission of the system and vary widely even within a band;

c)
that the radionavigation service is a safety service as specified by No. 4.10 of the Radio Regulations (RR) and harmful interference to it cannot be accepted;

d)
that some ITU-R technical groups are considering the potential for the introduction of new types of systems (e.g. fixed wireless access and high density fixed and mobile systems) or services in bands between 420 MHz and 34 GHz used by radars in the radiodetermination service;

e)
that representative technical and operational characteristics of systems operating in bands allocated to the radiodetermination service are required to determine the feasibility of introducing new types of systems;

f)
that procedures and methodologies are needed to analyse compatibility between radars operating in the radiodetermination service and systems in other services,

decides that the following Question should be studied
1
What are the appropriate analysis procedures needed to conduct detailed compatibility studies between radars operating in the radiodetermination service and system in other services?

2
What are the technical and operational characteristics of, and protection criteria for radars operating in the radiodetermination service needed to perform detailed studies of compatibility with systems in other services?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed by 2005.

NOTE 1 – The radiodetermination service includes the radionavigation and the radiolocation services (see RR 1.42 and 1.48).

QUESTION ITU-R 227/8

Technical and operational characteristics of emergency 
communications in the mobile-satellite service*
(2000)

The ITU Radiocommunication Assembly,

considering

a)
that within the mobile-satellite service (MSS) there is an increasing number of systems offering communication services that offer global or regional coverage;

b)
that users of mobile-satellite services are expected to be using these mobile terminals for emergency services, especially in sparsely populated, uninhabited or remote areas;

c)
that rapid routing of emergency traffic and accurate position data are essential in search and rescue cases;

d)
that mobile radio systems are in operation for other services which can give accurate position data;

e)
that a mobile transmitter subscriber’s name and call back number is essential to the rescue effort to contact the caller if the initial connection is severed, as an aid to identifying inadvertent false alerts, and in the prosecution of malicious call cases;

f)
that advanced land mobile systems are in operation for other services which can give the subscriber’s name and call back number;

g)
that within the MSS there is a great and growing need to determine standard international routing procedures for emergency traffic;

h)
that many administrations have emergency traffic routing procedures in place that automatically route calls to the responsible response agency;

j)
that the ITU-D has transmitted to the ITU-R a liaison statement with the objective of initiating studies on technical and operational requirements for emergency communications in sparsely populated, uninhabited or remote areas;

k)
that distress, emergency, safety and other communications are defined in Article 33 of the Radio Regulations,

recognizing

a)
that the Global Maritime Distress and Safety System (GMDSS) has been implemented for compulsory ships as of February 1, 1999;

b)
that the International Maritime Organization is considering a draft assembly resolution addressing criteria for the provision of mobile satellite communications systems in the GMDSS; 

c)
that standards for aeronautical safety and emergency communications, and automatic dependent surveillance are being addressed within the International Civil Aviation Organization, and therefore aeronautical issues will not be considered in this Question,

decides that the following Question should be studied
1
What are the preferred technical and operating capabilities of mobile-satellite systems which provide radiocommunication using geostationary or non-geostationary satellite systems, for emergency operations, other than those in the GMDSS, excluding aeronautical mobile operations?

2
What are the various technical and operating problems related to the use of MSS systems for emergency and search and rescue operations?

3
What are the preferred operational requirements for automatic determination of location (ADL), e.g. procedures, accuracy and coverage?

4
What aspects of the routing of emergency traffic carried by the MSS must be considered to insure compatibility with existing international routing procedures?

5
What information to be automatically forwarded with the call such as subscriber name and call back number is deemed essential for emergency calls?

6
What are the satellite voice and data systems that need to be considered separately with regard to the above questions?

7
What type of call or message constitutes an emergency?

8
How is the term “emergency” to be defined?

further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the results of these studies should be completed by 2005.

NOTE 1 – The results of these studies should be brought to the attention of the Telecommunication Development Sector.

QUESTION ITu-r 228/8

Future submission of satellite radio transmission technologies 
for International Mobile Telecommunications-2000

(2000)

The ITU Radiocommunication Assembly,

considering

a)
that universal coverage and seamless global roaming are key International Mobile Telecommunications-2000 (IMT-2000) objectives, and the satellite component of IMT-2000 will form an essential part in realizing the complete IMT-2000 vision;

b)
that the ITU has been developing IMT-2000 with the aim of producing Recommendations which would allow for its introduction into service in the 2000‑2005 timeframe;

c)
that the ITU-R has produced a number of Recommendations which have lead from the IMT‑2000 concepts, through stages of increasing detail, to those defining the Key Characteristics of the radio interfaces and ultimately their specification;

d)
that in response to a time limited ITU invitation, 6 satellite Radio Transmission Technologies (RTTs) have been adopted as satisfying the evaluation requirements for IMT-2000;

e)
that IMT-2000 radio interfaces have been designed to be flexible and are expected to accommodate service requirements for an extended period;

f) that the satellite component of IMT-2000 systems will provide different categories of services in various operating environments as envisaged in Recommendation ITU-R M.1034;

g) Question ITU‑R 229/8,

recognizing

a)
that while the choice of satellite RTTs will be based on an extensive range of technical and economical factors, including the services to be supported, the environments in which these services will be provided, and the orbital constellation utilized, some of these factors will be in common with terrestrial technologies, some of them are unique to satellite technologies, and some of them require different consideration when applied to satellite technologies;

b)
that since satellite systems are particularly resource limited, for example, power and spectrum, satellite RTTs are optimized to the specific scenarios under which the satellite system will be operating and the market and environments to be served;

c)
that, while a prime objective for IMT-2000 has been to minimize the number of Radio Interfaces and because of the constraints on satellite system design and deployment, a few satellite RTTs may be required for IMT-2000 (see Recommendations ITU-R M.1167 and ITU-R M.1455);

d)
that there is a need to maintain flexibility, as far as possible within the existing regulatory framework, to address future satellite RTTs or to modify existing ones as changes occur in market demands, technological developments or to maximize commonality with the terrestrial component of IMT-2000,

decides that the following Question should be studied
1
What is the method for the submission of new or modified satellite RTTs for IMT-2000?
2
What is the process for the evaluation of these new RTTs and inclusion within the existing Recommendation ITU-R M.1455 on key characteristics for the IMT-2000 radio interfaces and the other related IMT-2000 radio interface Recommendation ITU-R M.1457?
further decides

1
that the results of the above studies should be included in one or more Recommendations;

2
that the above studies should be completed in early 2005.

QUESTION ITU-R 229-1/8*
Future development of IMT-2000 and systems beyond IMT-2000

(2000-2003)

The ITU Radiocommunication Assembly,

considering

a)
that ever increasing demands for mobile communications requires the continual evolution of systems, and development of new systems where required, for multimedia applications such as high speed data, IP-packet and video;

b)
that future mobile communications systems will require higher data rates than those planned in the initial implementation of IMT-2000;

c)
that for international operation and economy of scale it is desirable to agree on the system technical, operational and spectrum related parameters, including interoperability standards;

d)
that the initial standardization of IMT-2000 radio specifications was completed by the end of 1999;

e)
that the implementation of IMT-2000 systems has commenced and that these systems are being continuously enhanced in line with market and technology trends;

f)
ITU-T Recommendations and associated activities that are relevant to this work;

g)
Question ITU-R 77/8 on  consideration of the needs of developing countries in the development and implementation of mobile radiocommunication technology;

h)
that the cost of radio technology is continually decreasing, thus making the radio approach an increasingly attractive access option,

recognizing

a)
the timescales necessary to develop and agree on the technical, operational and spectrum related issues associated with the ongoing evolution and development of future mobile systems;

b)
that service functionalities in fixed and mobile networks are increasingly converging;

c)
that higher data rates, greater than those associated with initially implemented IMT-2000 systems are expected to be required to meet future needs;

d)
the needs of the developing countries;

e)
that the characteristics of future systems beyond IMT-2000, with data rates significantly higher than 2 Mbit/s, will require the adoption of more spectrally efficient techniques and may be best accommodated in frequency bands above 3 GHz,

decides that the following Question should be studied
Part A – Future development of IMT-2000

1
What are the overall objectives and user needs for ongoing enhancement of IMT-2000 terrestrial and satellite components, beyond that defined in Recommendation ITU‑R M.1457, building upon service capabilities as defined in Recommendations ITU‑R M.687 and ITU‑R M.816?

2
What are the applications and service requirements associated with ongoing enhancement of IMT-2000, including the provision of enhanced IP based applications?

3
What are the technical, operational and spectrum related issues for the ongoing enhancement of IMT-2000?

4
What are the technical and operational characteristics needed to meet the requirements (such as utilization of identified frequency bands) for ongoing enhancement of IMT-2000?

5
What are the optimum arrangements required to facilitate harmonized use of the spectrum identified for IMT-2000?

6
What factors need to be considered in developing a migration strategy to facilitate transition from enhanced IMT-2000 to systems beyond this?

7
What are the issues concerning the facilitation of global circulation of terminals, mutual recognition agreements and other related aspects regarding the successful introduction of IMT‑2000?

Part B – Systems beyond IMT-2000

1
What are the overall objectives for future systems beyond IMT-2000?

2
What are the service applications associated with these systems?

3
What are the technical, operational and spectrum related issues and associated studies as necessary, to meet the objectives of these future systems?

4
What are the issues concerning the facilitation of global circulation of terminals, mutual recognition agreements and other related aspects regarding the successful introduction of systems beyond IMT-2000?

further decides

1
that the results of the above studies should be included in one or more Recommendation(s) and/or Report(s);

2
that the studies of future development of IMT-2000, as described in Part A above, should be completed by 2005;

3
that studies of systems beyond IMT-2000, as described in Part B 1, 3 and 4 above, should be completed by 2005;
4
that the essential part of studies of systems beyond IMT-2000, as described in Part B 2 above, should be completed by 2005.
question itu-r 230-1/8*
Software defined radios

(2000-2003)

The ITU Radiocommunication Assembly,

considering

a)
that considerable research and development has been done on Software Defined Radio (SDR) design;

b)
that SDRs may offer design and operational versatility and flexibility in mobile radio systems;

c)
that SDRs may facilitate spectrum efficiencies in complex mobile radio configurations;

d)
that SDRs offer intersystem interoperability in disaster and emergency situations;

e)
that SDRs may facilitate the regional and global harmonization of wireless communications;

f)
that SDRs may provide for improve manufacturing economies of scale;

g)
that SDR design can provide users with more operational features;

h)
that Recommendations on SDR design would be complementary to other ITU-R Recommendations on mobile telecommunications,

decides that the following Question should be studied
1
What should the appropriate ITU definition for SDR be?
2
What are the key technical characteristics that are associated with the design and application of SDR?

3
What frequency band considerations are important to the application of SDR?

4
What special interference considerations may be required in SDR applications?

5
What are the operational implications of SDR to mobile radio systems?

6
What technical considerations are necessary to insure conformance with ITU Recommendations and Radio Regulations?

further decides

1
that the results of the above studies should be included in one or more Recommendation(s) and/or Report(s);

2
that the above studies should be completed by the year 2006.

NOTE 1 – The material developed during the above studies may be appropriate for inclusion in a Handbook.

question itu-r 231/8*
Operation of wideband aeronautical telemetry
in bands above 3 GHz
(2000)

The ITU Radiocommunication Assembly,

considering

a)
that operation of wideband aeronautical telemetry in the bands below 3 GHz is expected to become progressively more difficult as some of these bands are transferred from usage by existing services to developing new applications;

b)
that new or growing applications for aeronautical telemetry, such as unmanned aerial vehicles, require access to appropriate spectrum for their operation,

recognising

a)
the advantages of harmonized worldwide spectrum usage above 3 GHz for wideband aeronautical telemetry; and

b)
that no such harmonized spectrum usage for wideband aeronautical telemetry exists,

decides that the following Question be studied
1
What is the spectrum requirement for wideband aeronautical telemetry in the bands above 3 GHz?

2
What are the appropriate frequency bands and in which bands is harmonized worldwide usage possible?

3
What are the technical and operational characteristics, or practical arrangements that could be made, to facilitate sharing between wideband aeronautical mobile telemetry and incumbent radio services?

further decides

1
that the results of the studies should be included in one or more Recommendations; and

2
that the studies should be completed by 2005.

question itu-r 232/8*
Universal shipborne automatic identification system

(2001)

The ITU Radiocommunication Assembly,

considering

a)
Recommendation ITU-R M.1371 on technical characteristics for a Universal Shipborne Automatic Identification System using Time Division Multiple Access in the VHF maritime mobile band;

b)
that comprehensive studies have identified a need for extensive revision and editing of Recommendation ITU-R M.1371;

c)
that there is a need to carry out new studies to address the needed changes to Recommendation ITU-R M.1371;

d)
that IMO carriage requirements for Universal Shipborne Automatic Identification System equipment will be phased in beginning in 2002;

e)
that IEC type approval standards and standardized practices will need to be finalized prior to 2002 based on the current Recommendation ITU-R M.1371;

f)
that the maritime community will need time to install equipment meeting these requirements,

decides that the following Question should be studied
1
What changes need to be made to Recommendation ITU-R M.1371 in order to complete the development of Universal Shipborne Automatic Identification System?

further decides

1
that this Question should result in a revision to Recommendation ITU-R M.1371 setting forth improvements, clarifications, and required edits identified by studies;

2
that the above studies should be completed by 2006.

question itu-r 233/8*
Technical and operational characteristics for packet network 
transmission in mobile-satellite services

(2002)

The ITU Radiocommunication Assembly,

considering
a)
that recent progress of IP-based networks is so remarkable in almost every area of telecommunications that some new applications in mobile-satellite services (MSS) are also intended for packet data transmission, in particular Internet Protocol (IP) based networks in the MSS;
b)
that the studies for packet data transmission will contribute to the smooth introduction of such new applications in MSS and will encourage development of new systems;
c)
that bearer circuit availability requirements may not be the same for different types and directions of transmission;

d)
that packet data transmission techniques often attain high quality and reliability by taking advantage of unique characteristics compared to others;

e)
that with respect to packet data transmission, performance objectives may be less stringent if it ensures the high quality and reliability with its error control and retransmission by high level protocols;

f)
that transmission characteristics, including not only the physical layer of digital satellite links but also higher layers containing error control and retransmission protocols, should be considered;
g)
that packet data transmission includes delay, delay variation and error sensitive traffic;
h)
that transmission models and performance objectives for packet data transmission are needed in addition to those for the existing fixed networks in G-series, I-series, X‑series and Y‑series Recommendations of ITU‑T;
j)
that availability of packet‑switched systems may be discussed in a different way from those of circuit-switched systems;
k)
that transmission characteristics and performance objectives may be described in different ways for different types of transmission schemes for bearer circuits. For example, a dedicated one for a single user and a shared one for multiple users are classified by the manner in which the time slots are utilized;

l)
that efficient packet transmission is beneficial because spectrum allocated to MSS is limited, 

decides that the following Question should be studied

1
What is an appropriate transmission model (or hypothetical reference connection) to define technical and operational characteristics of packet data transmission in the MSS?
2
What are the technical parameters which are suitable to characterize packet data transmission, in particular in IP networks in MSS systems?
3
What are the operational requirements specific to packet data transmission, in particular in IP networks in MSS systems?
4
What are suitable characteristics for packet data applications, in particular in IP networks in MSS systems? 
5
How can performance objectives, including availability requirements and QoS (Quality of Service), be defined for MSS systems?
6
What are appropriate methodologies to derive them?

further decides

1
that the results of the above studies should be included in (a) Recommendation(s);

2
that the above studies should be completed before 2005.
question ITU-R 234/8*
Compatibility of radionavigation and radiolocation services operating in the bands 9 000-9 200 MHz and 9 300-9 500 MHz

(2003)

The ITU Radiocommunication Assembly,

considering

a)
that the radionavigation service provides a safety-of-life function (Radio Regulations (RR) No. 4.10) and harmful interference to it cannot be accepted;

b)
that radars in the aeronautical radionavigation service operate on a primary basis in the band 9 000‑9 200 MHz;

c)
that in several countries, the band 9 000-9 200 MHz is also allocated to the maritime radionavigation service on a primary basis (RR No. 5.471);

d)
that radars in the radiolocation service operate on a primary basis worldwide in the band 9 200-9 300 MHz, and operate on a secondary basis to the radionavigation service in the bands 9 000‑9 200 and 9 300-9 500 MHz;

e)
that in several countries, the band 9 200-9 300 MHz is also allocated to the radionavigation service on a primary basis (RR No. 5.473);

f)
that radars in the radionavigation service operate on a primary basis in the band 9 300‑9 500 MHz;

g)
that the use of the band 9 300-9 500 MHz by the aeronautical radionavigation service is limited to airborne weather radars and ground-based radars.  In addition, ground-based radar beacons are permitted in the band 9 300‑9 320 MHz on the condition that harmful interference is not caused to the maritime radionavigation service.  In the band 9 300-9 500 MHz, ground-based radars used for meteorological purposes have priority over other radiolocation devices (RR No. 5.475); 

h)
that in the band 9 200-9 500 MHz, search and rescue transponders (SART) may be used, having due regard to the appropriate ITU-R Recommendation (see also Article 31 and RR No. 5.474); 

j)
that Recommendation ITU-R M.1313 contains the technical characteristics and protection criteria for maritime radars in the band 9 300-9 500 MHz;

k)
that Recommendation ITU-R M.1372 identifies interference reduction techniques which enhance compatibility among radar systems;

l)
that a need is emerging for increased primary spectrum allocation for the radiolocation service;

m)
that radiolocation services, while recognizing radionavigation as a safety service as delineated in RR No. 4.10, have demonstrated compatible operations with radionavigation services in the bands 9 000-9 200 MHz and 9 300-9 500 MHz over many years because of using similar system characteristics of low-duty cycle emissions, scanning beams and interference reduction techniques,

decides that the following Question should be studied
1
What are the technical characteristics, performance criteria, and other factors of radiolocation and radionavigation systems that ensure compatible operations in the bands 9 000‑9 200 MHz and 9 300-9 500 MHz?

2
What are the protection criteria for radionavigation and radiolocation systems in the bands 9 000-9 200 and 9 300-9 500 MHz?

further decides

1
that the results of the above studies should be included in one or more Recommendation(s);

2
that the above studies should be completed by 2006.

_______________







*	This Question should be brought to the attention of the International Electrotechnical Commission (IEC) and the Telecommunication Standardization Sector.


*	This Question should be brought to the attention of the International Association of Lighthouse Authorities (IALA), the International Civil Aviation Organization (ICAO) and the International Maritime Organization (IMO).


*	This Question should be brought to the attention of the International Civil Aviation Organization (ICAO), the International Electrotechnical Commission (IEC) and the International Special Committee on Radio Interference (CISPR). This Question should also be brought to the attention of Radiocommunication Study Group 1.


*	This Question should be brought to the attention of Radiocommunication Study Groups 3 and 9, Telecommunication Standardization Special Study Group on IMT-2000 and Telecommunication Development Study Group 2.


1 	The material developed as a result of the above may be appropriate as an update of the Handbook on deployment of IMT-2000 systems.


*	This Question should be brought to the attention of Radiocommunication Study Groups 4, 7 and 9.


* 	This Question should be brought to the attention of Radiocommunication Study Groups 4, 7 and 9.


*	This Question should be brought to the attention of International Civil Aviation Organization (ICAO), International Maritime Organization (IMO), International Mobile Satellite Organization (IMSO).


* 	This Question should be brought to the attention of the International Maritime Organization (IMO).


*	This Question should be brought to the attention of the International Maritime Organization (IMO).


** The completion of Recommendations which answer this Question should not delay the development of shipborne Automatic Identification Systems (AIS) now being prepared in IMO.


*	This Question should be brought to the attention of the International Maritime Organization (IMO), International Hydrographic Organization (IHO) and International Electrotechnic Committee (IEC).


* 	This Question should be brought to the attention of the Telecommunication Standardization Sector.


* 	This Question should be brought to the attention of Radiocommunication Study Group 6.


*	This Question should be brought to the attention of the International Maritime Organization (IMO), the International Mobile Satellite Organization (IMSO), the International Civil Aviation Organization (ICAO) and the Telecommunication Standardization Bureau.


* 	This Question should be brought to the attention of Radiocommunication Study Groups 4, 7 and 9.


*	This Question should be brought to the attention of Radiocommunication Study Groups 1 and 9, the International Association of Marine Aids to Navigation and Lighthouse Authorities (IALA), the International Maritime Organization (IMO), the International Civil Aviation Organization (ICAO), the International Maritime Radio Committee (CIRM), and the World Meteorological Organization (WMO).


*	This Question should be brought to the attention of Radiocommunication Study Groups 4 and 9.


*	This Question should be brought to the attention of Radiocommunication Study Groups 1, 4, 7, 9 and of the Telecommunication Standardization Sector.


*	This Question should be brought to the attention of Radiocommunication Study Groups 4 and 9.


** Fixed wireless access is defined in Recommendation ITU-R F.1399.


* 	This Question should be brought to the attention of the International Association of Marine Aids to Navigation and Lighthouse Authorities (IALA), the International Civil Aviation Organization (ICAO), the International Maritime Organization (IMO) and the Comité International radio-maritime (CIRM).


*	This Question should be brought to the attention of the International Civil Aviation Organization (ICAO).


** 	Reference to the use of spectrum by GLONASS prior to 1998 has been omitted because the studies are not expected to be completed until after that date.


* 	This Question should be brought to the attention of Study Group 12 of the Telecommunication Standardization Sector and Study Group 2 of the Telecommunication Development Sector.


*	This Question should be brought to the attention of Radiocommunication Study Groups 4 and 9�and of the Telecommunication Standardization Sector.


*	This Question should be brought to the attention of Radiocommunication Study Groups 4 and 9.


* 	This Question should be brought to the attention of the International Civil Aviation Organization (ICAO) and the International Maritime Organization (IMO).


*	This Question should be brought to the attention of Radiocommunication Study Group 7, the World Meteorological Organization (WMO), International Maritime Organization (IMO), International Civil Aviation Organisation (ICAO) and International Maritime Radio Association (CIRM).


* 	Excluding the aeronautical mobile service.


*	This Question should be brought to the attention of the Telecommunication Standardization Sector.


*	This Question should be brought to the attention of Radiocommunication Study Groups 1, 6 and 9.


* 	This Question should be brought to the attention of the International Civil Aviation Organization (ICAO).


* 	This Question should be brought to the attention of the International Association of Lighthouse Authorities (IALA), the International Electrotechnical Commission (IEC), the International Maritime Organization (IMO), the International Maritime Radio Committee (CIRM).


* 	This Question should be brought to the attention of ITU�T SGs 2, 12, 13, 17 (former SG 7) and �ITU�R WP 4B.


* 	This Question should be brought to the attention of the International Civil Aviation Organization (ICAO), the International Maritime Organization (IMO), the Comité International radio-maritime (CIRM) and the World Meteorological Organization (WMO). 
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