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	8/LCCE/47

To Administrations of Member States of the ITU and �Radiocommunication Sector Members participating in the �work of Radiocommunication Study Group 8

�Subject:	Submission of Candidate Radio Transmission Technologies (RTTs) for IMT�2000 Radio Interface

ITU-R Task Group 8/1 (TG 8/1) is currently defining the radio aspects of International Mobile Telecommunications-2000 (IMT-2000).

Circular Letter 8/LCCE/47 dated 4 April 1997 (and its Corrigendum 1 of 25 April 1997) invited the submission of candidate RTTs, or candidate sets of RTTs (SRTTs), for IMT-2000 within a specified time frame.

The various independent evaluation groups set up by the ITU-R membership, regional or national standards organisations, or any other interested party, industry group, candidate RTT proponent or organisation are encouraged to register with the ITU as soon as possible.

To start the process of information exchange a workshop on IMT-2000 Radio Transmission Technologies took place on 10-11 September 1997 associated with the 13th meeting of TG 8/1 in Toronto, Canada. Information on the workshop can be obtained on the ITU WWW: 

http://www.itu.int/imt/2-radio-dev/workshop/8lcce46.html.

To facilitate the exchange of information between the various evaluation groups, the ITU has set up special pages in its WWW site (www.itu.int/imt/) which contain all the relevant information. Submission to the ITU of technical information on the candidate SRTTs by proponents as well as evaluation reports which are made electronically will be immediately posted on the ITU WWW server. Preferable format of the submissions is Word for Windows 7 or PDF.

Recommendation ITU-R M.1225 contains the guidelines for describing and evaluating candidate SRTTs. TG 8/1 has established a Working Group (WG 4: Coordination group for evaluation activities) tasked to provide technical assistance to national/regional RTT evaluation groups and to respond to questions raised in relation to Recommendation ITU�R M.1225. Questions to WG 4 can be sent to the following Internet address: tg8-1ceval@itu.int. Errata of evaluation guidelines (Recommendation ITU�R M.1225) and IMT-2000 requirements and objectives template for evaluation were prepared by WG 4 during the 13th meeting of TG 8/1 and are contained in Annexes 1 and 2 to this letter.

�To assist consensus building and to ensure that the work is carried out on schedule, the submission of candidate SRTT proposals to the ITU or evaluation groups should be made as soon as possible. The ITU cut off date for these submissions is on 30 June 1998. The completed evaluation reports should be sent to ITU-R TG 8/1 as soon as possible and no later than 30 September 1998.

The next regular meeting of TG 8/1 is scheduled to take place from 27 April to 8 May 1998. It was decided that an interim meeting of TG 8/1 will be held during the first quarter of 1998 with a focused agenda which includes the provision of technical assistance to evaluation groups and any clarification in relation to Recommendation ITU�R M.1225, if necessary. More information about the dates, venues and agenda for these meetings will be provided in other Circular Letters.

	Robert W. Jones�	Director, Radiocommunication Bureau



























Annexes:	2





Distribution:

-	Administrations of Member States and  Radiocommunication Sector Members participating in the work of Radiocommunication Study Group 8

-	Chairman and Vice-Chairmen of Radiocommunication Study Group 8

-	Secretary General of  the ITU, Director of the Telecommunication Standardization Bureau, Director of the Telecommunication Development Bureau

�ANNEX 1

Revised APPENDIX  2�TO ANNEX  2

(of Recommendation ITU-R M.1225)

Computation of Doppler shift for satellites

In this Appendix, the Doppler shift caused by the motion of (non-geostationary) satellites in circular orbits is derived. Exemplary numerical results are given in Table 18.

TABLE  18

Maximum LEO and MEO Doppler shift values (i = 45°, B = 0°)



Type of orbit�Minimum elevation�(degrees)�Maximum Doppler shift�max (fD, Sat(t))

(kHz)�Maximum Doppler rate�max (dfD, Sat(t)/dt)

(Hz/s)��LEO (800 km)�10�41.4�–371��LEO (800 km)�40�32.2�–371��MEO (10 354 km)�10�9.92�– 4��MEO (10 354 km)�40�7.91�– 4��

The time-dependent position of the satellite can be expressed in sidereal Cartesian coordinates x, y, and z, originating at the Earth’s centre. The x-axis is directed to the ascending node and the z-axis is northbound. We adopt the following designations:

	TS :	orbit period of the satellite

	wS :	angular rotation of the satellite�=  2�symbol 112 \f "Symbol" \s 12�p�/TS

	wE :	angular rotation of the Earth�=  2p / 23 h 56 min = 7.29 ´ 10–5/s

	RE :	Earth radius�=  6 378 km

	h :		orbit height (km)�=  331.25 (TS / 60)2/3 – RE

	a :		orbit radius�=  RE + h

	i :		orbit inclination

	u0 :	satellite orbit angle at t = 0.

	fc :		carrier frequency

	  = 2 200 MHz

	  

With the orbit angle qS (t) = u0 + wS (t), qS (t) = u0 + wS * t, the satellite coordinates are given by:

		xS (t) = a  cos �symbol 113 \f "Symbol" \s 12�q�S (t)

		yS (t) = a  cos i  sin qS (t)	(1)

		zS (t) = a  sin i  sin qS (t)



The coordinates of the user are determined by his/her latitude B and longitude L. Assuming that at time t = 0 longitude 0° coincides with the ascending node, the time-varying longitude angle of the user is qE (t) = L + wE (t), qE (t) = u0 + wE * t, and the user coordinates are:

		xE (t)  =  RE  cos B  cos �symbol 113 \f "Symbol" \s 12�q�E (t)

		yE (t)  =  RE  cos B  sin �symbol 113 \f "Symbol" \s 12�q�E (t)	(2)

		zE (t)  =  RE  sin B

The slant range as a function of time is:

		�EMBED Equation.2���	(3)



with j designating the angle between �EMBED Equation.2��� and �EMBED Equation.2���, and

�EMBED Equation.2���	(4)



The time-varying Doppler shift is determined by:

		�EMBED Equation.2���

			�EMBED Equation.2���	(5)

			�EMBED Equation.2���

�EMBED Equation.2���

			�EMBED Equation.2���	(5)

			�EMBED Equation.2���



The time-varying elevation angle is given by:

		�EMBED Equation.2���	(6)

�

In the following, we consider a situation where the satellite directly passes over the user position (the passing occurs at t = 0). This should be a rather good approximation for the worst-case with regard to Doppler shift. The user latitude can be chosen within –Bmax �symbol 163 \f "Symbol" \s 12�£� B �symbol 163 \f "Symbol" \s 12�£� Bmax, with:

		�EMBED Equation.2���	(7)



In order to have the overpass occurring at t = 0, the initial phases u0,1 for the ascending overpass and u0,2 for the descending overpass are:

		�EMBED Equation.2���

			(8)

		�EMBED Equation.2���

and the respective user longitudes are:

		�EMBED Equation.2���

		�EMBED Equation.2���	(9)



The slant range, Doppler shift, and elevation can now be evaluated from (3), (5) and (6). At the moment of the overpass we have j = 0, s = h, fD, Sat = 0 and �symbol 101 \f "Symbol" \s 12�e� = 90°.



To a good approximation, the maximum Doppler shift occurs when the satellite appears at minimum elevation angle �symbol 101 \f "Symbol" \s 12�e�min. The calculation will be done for �symbol 101 \f "Symbol" \s 12�e� (t) = 10° . 



The Doppler shift is almost independent of the user latitude B. The calculation will be done for B = 0° . 



Three examples are given below:



For MEO (10354 km), i = 45�symbol 176 \f "Symbol" \s 12�°�, B = 0�symbol 176 \f "Symbol" \s 12�°�, Minimum Elevation angle = 10�symbol 176 \f "Symbol" \s 12�°�, fc = 2200 MHz, �t = 3928 s gives n sat = - 11.535 kHz and max (dfD, Sat (t)/dt) = -0.3 Hz/s.�

For LEO (1414 km), i = 52�symbol 176 \f "Symbol" \s 12�°�, B = 0�symbol 176 \f "Symbol" \s 12�°�, Minimum Elevation angle = 10�symbol 176 \f "Symbol" \s 12�°�, fc = 2200 MHz, �t = 492 s gives n sat = - 42.960 kHz and max (dfD, Sat (t)/dt) = - 10 Hz/s.�

For LEO (800 km), i = 90�symbol 176 \f "Symbol" \s 12�°�, B = 0�symbol 176 \f "Symbol" \s 12�°�, Minimum Elevation angle = 10�symbol 176 \f "Symbol" \s 12�°�, fc = 2200 MHz,�t = 308 s gives n sat = - 49.441 kHz and max (dfD, Sat (t)/dt) = - 14 Hz/s.



In these examples:



t is the time corresponding to the value �symbol 101 \f "Symbol" \s 12�e� (t) = 10°,



and max (dfD, Sat (t)/dt) is  the variation during one second at the minimum elevation angle around the value of the maximum Doppler shift. 

�ANNEX 2

REVISED ATTACHMENT 4

(to Circular-letter 8/LCCE/47 of 4 April 1997)

Summary of IMT�2000 Requirements and Objectives and Compliance Template

This attachment highlights the requirements and objectives for IMT�2000 that will be used in the evaluation of radio transmission technologies for IMT�2000. For the sake of brevity, the requirements and objectives are summarized in topical form and in some cases, several individual sections from the source Recommendation have been consolidated into one topic. (A complete listing of all existing Recommendations and Task Group 8/1 documents for IMT�2000 reviewed in preparing this summary is provided in Attachment 5 to this letter). The reader is encouraged to use the source documents to assess whether a candidate set of radio transmission technologies (SRTT) meets the stated requirements and objectives.

Introduction to IMT�2000

The concept of a small, light weight and convenient pocket communicator is a fundamental part of IMT�2000, and provides terminal mobility which is complementary to the personal mobility and service profile management provided by Universal Personal Telecommunication (UPT), under study in the Telecommunication Standardization Sector (ITU�T).

A number of different radio environments are involved in covering the range from very small indoor cells with high capacity all the way through large outdoor terrestrial cells and on to satellite coverage. A major focus of the ITU�R standards work on IMT�2000 is to maximize the commonality between the various radio interfaces involved in order to simplify the task of building multi-mode mobile terminals which may be needed to cover more than one operating environment.

An important part of the ITU�R studies on IMT�2000 is the potential for these new mobile radio technologies to provide cost effective and flexible access to the global telecommunications networks in developing countries and under-developed parts of developed countries.

The integrated terrestrial and satellite components of IMT�2000 are complementary in terms of service provision. Together they cover the wide range of user densities, service types, and available service sets which comprise IMT�2000. Each component has particular advantages and constraints.

The terrestrial component provides, economically, high quality telecommunication services typically to areas of high to very high user densities. The satellite component provides users with quality telecommunication services primarily on a virtually global coverage basis, and is most economic outside those areas covered by the terrestrial component. Additionally to providing this global coverage, the satellite component may, in more densely populated areas, precede and encourage later coverage by the terrestrial component.

�IMT�2000 are third generation systems which aim to advance and unify the diverse systems we see in the mid 1990s into a radio infrastructure capable of offering a wide range of services around the year 2000 in many different environments. The key features and objectives of IMT�2000 as compared to pre-IMT-2000 (which refer to mobile services that are currently in service or will be introduced prior to IMT�2000), are as follows:

Global System

•	a global standard promoting a high degree of commonality of design worldwide while incorporating a variety of systems;

•	use of a small pocket terminal worldwide, but also the accommodation of a variety of other terminal types;

•	bigger marketplace leading to lower costs;

•	worldwide common frequency band;

•	worldwide roaming based on terminal mobility;

•	worldwide, off-the-shelf compatible equipment.

New Services and Capabilities

•	provision of capability which enables new voice and data services which are significantly more advanced than pre-IMT-2000 technologies;

•	availability to mobile users of a range of voice and non-voice services, including packet data and multimedia services;

•	higher service quality, in particular voice;

•	high quality and integrity, comparable to the fixed network;

•	significantly higher user bit rate capability;

•	flexible radio bearer;

•	the capability to provide bandwidth on demand supporting a wide range of data rates, from simple low rate paging messages through voice to high rates associated with video or file transfer;

•	support for asymmetrical data capabilities which require high rates in one direction but much lower rates in the other;

•	improved security;

•	improved ease of operation;

•	intelligent network (IN) based service creation and service profile management based on ITU�T Q.1200�series of Recommendations;

•	coherent systems management based on ITU�T M.3000�series of Recommendations.

Evolution and Migration

•	flexibility for evolution of systems, and migration of users, both from pre-IMT-2000 and evolution within IMT�2000;

•	compatibility of services within IMT�2000 and with the fixed telecommunications network (e.g., PSTN/ISDN);

•	provision of a framework for the continuing expansion of mobile network services and access to services and facilities of the fixed network;

•	an open architecture which will permit easy introduction of advances in technology and of different applications;

•	ability to coexist and interwork with pre-IMT-2000.

Flexibility: Multi-Environment Capabilities

•	accommodation of a maximum level of interworking between networks of different types to provide customers with greater coverage, seamless roaming and consistency of services;

•	integrated satellite/terrestrial networks;

•	provision of services by more than one network in any coverage area;

•	provision of these services over a wide range of user densities and coverage areas;

•	provision of services to both mobile and fixed users in urban, rural and remote regions;

•	wider range of operating environments, including aeronautical and maritime;

•	a modular structure which will allow the system to start from as small and simple a configuration as possible and grow as needed, in size and complexity;

•	caters to needs of developing countries;

•	flexibility to utilize adaptive software downloadable terminals to support multiband and multi-environment capabilities;

•	key parameters of bandwidth, transmission quality and delay can be selected, negotiated, mixed and matched by the requirements of the service according to the instantaneous capability of the radio channel;

•	better (e.g., more efficient) use of the radio spectrum than pre-IMT-2000 consistent with providing services at acceptable costs, taking into account their differing demands for data rates, symmetry, channel quality, and delay.

IMT�2000 supports a wide range of services based on those of the fixed telecommunication network and those specific to mobile users. IMT�2000 users will in most circumstances not notice the fact that a radio link is used to connect their terminal to the world's telecommunication network.

Services range from basic wide area paging, through voice telephony (probably the prime requirement of the personal terminal), digital data services, to audio and visual communications. One of the overall service objectives of IMT�2000 is to enable the provision of simultaneous voice, data and video (i.e. multimedia). Requirements for the radio transmission technologies must therefore take into account the support of multimedia services. The actual services obtained by the user will depend on the terminal capabilities, the set of services subscribed to, and the services set provided by the relevant network operator. Services requiring high transmission rates are most likely to be found in high density areas, such as business centres.

The different service aspects and service environments for IMT�2000, and the importance of making the best use possible of the limited radio spectrum, call for a very flexible solution to the radio interface and its interworking with the transmission technology used in the fixed networks (e.g. "resource on demand" in a dynamic way, within fractions of a second). Broadband ISDN (B�ISDN) technologies will also be at an advanced stage when IMT�2000 is introduced.  Therefore, B-ISDN access and interworking and the flexibility of Asynchronous Transfer Mode (ATM) transmission technology are taken into account and efficient interworking with ATM is defined. IMT�2000 also need to be interconnected to many earlier analogue and digital fixed networks.

Work on IMT�2000 has already aided the development of second generation systems and it will provide significant advances beyond them. These include high quality advanced personalized telecommunications, support of worldwide roaming, a wide range of services and radio environments, highly efficient use of radio and network resources and cost-efficient overall network operation.

IMT-2000 Requirements and Objectives Compliance Template

The following tables divide the summary of the requirements and objectives for IMT�2000, which will be used in the evaluation of radio transmission technologies, into three categories. Table 1 provides technical requirements and objectives for which a performance metric has been quantified. Table 2 provides generic requirements and objectives which specify functionality or a qualitative performance attribute. Requirements and objectives which require a subjective assessment or for which additional specificity is required to determine conformance are provided in Table 3.

Any of these requirements and objectives may apply to either the terrestrial or satellite component of IMT-2000, or both.  The tables indicate whether each item is an objective or a requirement, as well as the source ITU Recommendations, which should be used for assessing whether the stated requirements and objectives are met.

Those who respond with a proposal should indicate whether the candidate set of radio transmission technologies (SRTT) meets the IMT-2000/FPLMTS requirement or objective by checking the appropriate box in Tables 1 and 2.  Comments may be attached as an aid in providing additional information regarding the SRTT performance.  With respect to the subjective requirements or objectives in Table 3, descriptive information should be provided explaining how the candidate SRTT supports the concept specified in the Recommendation.

List of acronyms used in the Tables

ATM		Asynchronous Transfer Mode

DTMF		Dual Tone Multi Frequency

EMC		Electromagnetic Compatibility

FPLMTS	Future Public Land Mobile Telecommunications Systems

IMT�2000	International Mobile Telecommunications-2000

ISDN		Integrated Services Digital Network

B-ISDN	Broadband Integrated Services Digital Network

PSTN		Public Switched Telephone Network

UPT		Universal Personal Telecommunications

WARC	World Administrative Radio Conference



�Table 1

Technical Requirements and Objectives Relevant to the�Evaluation of Candidate Radio Transmission Technologies

IMT-2000 Item Description�Obj/Req�Source�Meets?*��Voice and data performance requirements��One-way end to end delay less than 40 ms�Req�G.174, § 7.5�r  Yes�r  No��For mobile videotelephone services, the IMT-2000 terrestrial component should operate so that the maximum overall delay (as defined in ITU-T Rec. F.720) should not exceed 400 ms, with the one way delay of the transmission path not exceeding 150 ms�Req�Suppl. F.720, F.723, G.114�r  Yes�r  No��Speech quality should be maintained during �symbol 163 \f "Symbol" \s 11�£� 3% frame erasures over any 10 second period. The speech quality criterion is a reduction of �symbol 163 \f "Symbol" \s 11�£� 0.5 mean opinion score unit (5 point scale) relative to the error-free condition (G.726 at 32 kb/s)�Req�G.174, § 7.11 &�M.1079�§ 7.3.1�r  Yes�r  No��DTMF signal reliable transport (for PSTN is typically less than one DTMF errored signal in 104)�Req�G.174, § 7.11 &�M.1079�§ 7.3.1�r  Yes�r  No��Voiceband data support including G3 facsimile�Req�M.1079 § 7.2.2�r  Yes�r  No��Support packet switched data services as well as circuit switched data; requirements for data performance given in ITU�T G.174�Req�M.1034-1 �§ 10.1.5, 10.2.4�r  Yes�r  No��Radio interfaces and subsystems, network related performance requirements��Network interworking with PSTN and ISDN in accordance with Q.1031 and Q.1032 �Req�M.687-2 § 5.4�r  Yes�r  No��Meet spectral efficiency and radio channel performance requirements of M.1079�Req�M.1034 –1§ 11.3.3/4�r  Yes�r  No��Provide phased approach with data rates up to 2 Mbit/s in phase 1�Obj�M.687-2, § 1.1.6�r  Yes�r  No��Maintain bearer channel bit-count integrity (e.g. synchronous data services and many encryption techniques)�Obj�M.1034-1, § 10.2.5�r  Yes�r  No��Support for different cell sizes, for example -�	Mega cell 	Radius ~100-500 km�	Macro cell	Radius �symbol 163 \f "Symbol" \s 11�£� 35 km,	Speed �symbol 163 \f "Symbol" \s 11�£� 500 km/h�	Micro cell	Radius �symbol 163 \f "Symbol" \s 11�£� 1 km,	Speed �symbol 163 \f "Symbol" \s 11�£� 100 km/h�	Pico cell	Radius �symbol 163 \f "Symbol" \s 11�£� 50m,	Speed �symbol 163 \f "Symbol" \s 11�£�10 km/h�Obj��M.1035 § 10.1�r  Yes�r  No��Application of IMT-2000 for fixed services and developing countries��Circuit noise - idle noise levels in 99% of the time about 100 pWp�Obj�M.819-2, § 10.3�r  Yes�r  No��Error performance - as specified in ITU�R F.697�Obj�M.819-2, § 10.4�r  Yes�r  No��Grade of service better than 1%�Obj�M.819-2, § 10.5�r  Yes�r  No��

Table 2

Generic Requirements and Objectives Relevant to the�Evaluation of Candidate Radio Transmission Technologies

IMT-2000 Item Description�Obj/Req�Source�Meets?* ��Radio interfaces and subsystems, network related performance requirements��Security comparable to that of PSTN/ISDN�Obj�M.687-2 § 4.4�r  Yes�r  No��Support mobility, interactive and distribution services�Req�M.816-1 § 6�r  Yes�r  No��Support UPT and maintain common presentation to users�Obj�M.816 § 4�r  Yes�r  No��Voice quality comparable to the fixed network (applies to both mobile and fixed service)�Req�M.819-2 Table 1, M.1079 § 7.1�r  Yes�r  No��Support encryption and maintain encryption when roaming and during handover�Req�M.1034-1 § 10.3.1/2�r  Yes�r  No��Network access indication similar to PSTN (e.g. dialtone)�Req�M.1034-1 § 10.1.9�r  Yes�r  No��Meet safety requirements and legislation�Req�M.1034-1�§ 10.6.1�r  Yes�r  No��Meet appropriate EMC regulations�Req�M.1034-1�§ 10.6.2�r  Yes�r  No��Support multiple public/private/ residential IMT-2000 operators in the same locality�Req�M.1034-1 § 11.1.2�r  Yes�r  No��Support multiple mobile station types�Req�M.1034-1 § 11.1.4�r  Yes�r  No��Support roaming between IMT-2000 operators and between different IMT-2000 radio interfaces/ environments�Req�M.1034-1 § 11.2.2�r  Yes�r  No��Support seamless handover between different IMT-2000 environments such that service quality is maintained and signalling is minimized�Req�M.1034-1 § 11.2.3�r  Yes�r  No��Simultaneously support multiple cell sizes with flexible base location, support use of repeaters and umbrella cells as well as deployment in low capacity areas�Req�M.1034-1 § 11.2.5.1/2/3/6�r  Yes�r  No��Support multiple operator coexistence in a geographic area�Req�M.1034-1 § 11.2.5.4�r  Yes�r  No��Support different spectrum and flexible band sharing in different countries including flexible spectrum sharing between different IMT-2000 operators (see M.1036)�Req�M.1034-1 § 11.2.8.1/2�r  Yes�r  No��Support mechanisms for minimizing power and interference between mobile and base stations�Req�M.1034-1 § 11.2.8.3�r  Yes �r  No��Support various cell types dependent on environment (M.1035 § 10.1)�Req�M.1034-1 § 11.2.9�r  Yes�r  No��High resistance to multipath effects�Req�M.1034-1 § 11.3.1�r  Yes�r  No��Support appropriate vehicle speeds (as per § 7)�NOTE:  applicable to both terrestrial and satellite proposals�Req�M.1034-1 § 11.3.2�r  Yes�r  No��Support possibility of equipment from different vendors�Req�M.1034-1 § 11.1.3�r  Yes�r  No��Offer operational reliability as least as good as 2nd generation mobile systems�Req�M.1034-1 § 11.3.5�r  Yes�r  No��Ability to use terminal to access services in more than one environment, desirable to access services from one terminal in all environments�Obj�M.1035 § 7.1�r  Yes�r  No��End-to-end quality during handover comparable to fixed services�Obj�M.1034-1 

§ 11.2.3.4�r  Yes�r  No��Support multiple operator networks in a geographic area without requiring time synchronization�Obj��r  Yes�r  No��Layer 3 contains functions such as call control, mobility management and radio resource management some of which are radio dependent. It is desirable to maintain layer 3 radio transmission independent as far as possible�Obj�M.1035 § 8�r  Yes�r  No��Desirable that transmission quality requirements from the upper layer to physical layers be common for all services�Obj�M.1035 § 8.1�r  Yes�r  No��The link access control layer should as far as possible not contain radio transmission dependent functions�Obj�M.1035 § 8.3�r  Yes�r  No��Traffic channels should offer a functionally equivalent capability to the ISDN B�channels�Obj�M.1035 § 9.3.2�r  Yes�r  No��Continually measure the radio link quality on forward and reverse channels�Obj�M.1035 § 11.1�r  Yes�r  No��Facilitate the implementation and use of terminal battery saving techniques�Obj�M.1035 § 12.5�r  Yes�r  No��Accommodate various types of traffic and traffic mixes�Obj�M.1036 § 1.10�r  Yes�r  No���

Application of IMT-2000 for fixed services and developing countries��Repeaters for covering long distances between terminals and base stations, small rural exchanges with wireless trunks etc.�Req�M.819-2�Table 1�r  Yes�r  No��Withstand rugged outdoor environment with wide temperature and humidity variations�Req�M.819-2�Table 1�r  Yes�r  No��Provision of service to fixed users in either rural or urban areas�Obj�M.819-2�§ 4.1�r  Yes�r  No��Coverage for large cells (terrestrial)�Obj�M.819-2�§ 7.2�r  Yes�r  No��Support for higher encoding bit rates for remote areas�Obj�M.819-2�§ 10.1�r  Yes�r  No��Additional satellite- component specific requirements and objectives��Links between the terrestrial and satellite control elements for handover and exchange of other information�Req�M.818-1�§ 3.0�r  Yes�r  No��Take account for constraints for sharing frequency bands with other services (WARC-92)�Obj�M.818-1�§ 4.0�r  Yes�r  No��Compatible multiple access schemes for terrestrial and satellite components�Obj�M.818-1�§ 6.0�r  Yes�r  No��Service should be comparable quality to terrestrial component as far as possible �Obj�M.818-1�§ 10.0�r  Yes�r  No��Use of satellites to serve large cells for fixed users�Obj�M.819-2 § 7.1�r  Yes�r  No��Key features (e.g. coverage, optimization, number of systems)�Obj�M.1167 § 6.1�r  Yes�r  No��Radio interface general considerations�Req�M.1167 § 8.1.1�r  Yes�r  No��Doppler effects�Req�M.1167 § 8.1.2�r  Yes�r  No���Table 3

Subjective Requirements and Objectives Relevant to the�Evaluation of Candidate Radio Transmission Technologies* 

IMT-2000 Item Description�Obj/Req�Source��Fixed Service - Power consumption as low as possible for solar and other sources�Req�M.819-2�Table 1��Minimize number of radio interfaces and radio sub-system complexity, maximize commonality (M.1035 § 7.1)�Req�M.1034-1 § 11.2.1��Minimize need for special interworking functions�Req�M.1034-1 § 11.2.4��Minimum of frequency planning and inter-network coordination and simple resource management under time-varying traffic�Req�M.1034-1 § 11.2.6��Support for traffic growth, phased functionality, new services or technology evolution�Req�M.1034-1 § 11.2.7��Facilitate the use of appropriate diversity techniques avoiding significant complexity if possible�Req�M.1034-1 § 11.2.10��Maximize operational flexibility�Req�M.1034-1 § 11.2.11��Designed for acceptable technological risk and minimal impact from faults�Req�M.1034-1 § 11.2.12��When several cell types are available, select the cell that is the most cost and capacity efficient�Obj�M.1034-1 §[9.2]

M.1035 § 10.3.3��Minimize terminal costs, size and power consumption, where appropriate and consistent with other requirements�Obj�M.1036�§ 2.1.12��



____________





*	Explanation is requested when the candidate SRTT checks the No box.

*	Explanation is requested when the candidate SRTT checks the No box.

* 	Descriptive information should be provided explaining how the candidate SRTT supports the concept specified in the Recommendation.
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