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

�

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

1	Introduction

International Mobile Telecommunications - 2000 (IMT-2000) defines third generation mobile systems which are scheduled to start service around the year 2000 subject to market considerations. Also known as Future Public Land Mobile Telecommunication Systems (FPLMTS) these systems will provide access by means of one or more radio links to a wide range of telecommunication services supported by the fixed and mobile telecommunication networks (e.g. PSTN/ISDN/PLMN), and to other services which may be unique to IMT-2000. A range of mobile terminal types, designed for mobile and fixed use, is envisaged linking to terrestrial and/or satellite-based networks.

A goal for third generation mobile systems is to provide universal coverage and to enable terminals to be capable of seamless roaming between multiple networks. The current thinking is that the user's application will negotiate to secure channels in each direction, having the required characteristics of bandwidth, delay and quality, recognising that many multimedia communications will be highly asymmetric. The need to provide for future non-standardised services, which can be created independently in a competitive, multi-operator environment, places radically new requirements on the radio interface concept. No longer will the various elements of the radio interface (e.g. channel coder, modulator, transcoder etc.) have fixed parameters; rather, they will be in the form of a "toolbox" whereby the key parameters of bandwidth, transmission quality and delay can be selected, negotiated, mixed and matched by the requirements of the teleservice, according to the instantaneous capability of the radio channel.

IMT-2000 is intended to operate worldwide in bands identified by Radio Regulations provisions No. S5.388 (1 885 - 2025 MHz and 2 110 - 2 200 MHz, with the satellite component limited to 1 980 � 2 010 MHz and 2 170 - 2 200 MHz). IMT-2000 is defined by a set of interdependent ITU Recommendations. ITU-R Task Group 8/1, in response to Questions ITU-R 39/8 and ITU�R 77/8, is investigating and defining the radio aspects of IMT-2000. The work will culminate in the development of a series of recommendations that will specify the radio interface, or interfaces, to be used by IMT-2000. It is a design objective of IMT-2000 that the number of radio �interfaces should be minimal and, if more than one interface is required, that there should be a high degree of commonality between them. These radio interfaces will serve a variety of radio operating 

environments, as indicated in Recommendation ITU-R M.1034 on the requirements for the radio interface(s) for future public land mobile telecommunication system.

The ITU has recently approved Recommendation ITU-R M.1225 on the guidelines for describing and evaluating candidate radio transmission technologies (RTTs), or candidate sets of radio transmission technologies (SRTTs) for IMT-2000. 

Attachment 1 to this letter contains a detailed description of the overall evaluation and radio interface development process, including the time schedule for TG 8/1 activities.

Candidate RTTs or SRTTs will, in general, be evaluated outside ITU-R TG 8/1 by ITU membership, regional standards organisations, or other independent evaluation groups. These evaluation groups are expected to submit evaluation reports to TG 8/1 for consideration in the development of the radio interface specifications.

2	Purpose of this Circular Letter

The purpose of this Circular Letter is to invite the submission of candidate RTTs or SRTTs within the required time frame.

3	Procedure for Submitting Candidate Radio Transmissions Technologies (RTTs)

Submission of proposals should be made in accordance with Attachment 1, 2, 3 and 4 to this letter. Proponents should indicate that they will comply with the ITU policy on Intellectual Property Rights as shown in Attachment 8.

To ensure that work is carried out on schedule, the ITU proposed cut off date for submission of candidate RTT proposals to the ITU or evaluation groups is on 30 June 1998. The completed evaluation reports should be sent to ITU-R TG 8/1 no later than 30 September 1998. Attention is drawn to Attachment 1 for the time schedule with critical milestones.

4	Additional Information

To start the process of information exchange there will be a workshop on 10-11 September 1997 associated with the 13th meeting of TG 8/1 in Toronto. The workshop will be informal and will provide an opportunity for interested parties to give presentations on potential IMT-2000 Radio Transmission Technologies.  Further details about the workshop can be founded in the Circular Letter which announces the 13th meeting of TG 8/1.

Please note that requests for any additional documents should be addressed to the BR Secretariat.



	Robert W. Jones�	Director, Radiocommunication Bureau

�
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ATTACHMENT 1

Outline and Time Schedule of the IMT-2000 radio interface development process

This attachment describes the process and nature of the activities identified for the development of the IMT-2000 Radio Interface Recommendations. The activities are identified and grouped into numbered steps. Some of the activities are external to ITU-R Task Group 8/1 (TG 8/1) and others are internal. The process is described in detail for each step and is also illustrated in Figure 1. The time schedule for each of the steps is illustrated in Figure 2.

Step 1 – Request for submission of candidate radio transmission technologies (RTTs)

The Radiocommunication Bureau (BR), through this circular-letter invites the submission of candidate radio transmission technologies (RTTs) within the required time frame. 

Step 2 – Development of candidate radio transmission technology (RTT) proposals

In this step, which is external to TG 8/1, typically, manufacturers or other parties develop candidate RTTs which they believe will satisfy the requirements of IMT-2000.

Step 3 – Submission of proposals

Submission of technical information on the candidate RTTs or Sets of RTTs (SRTTs) by proponents in the form of completed Technologies Description Template (Attachment 3), and a completed IMT�2000 Requirements and Objectives Compliance Template (Attachment 4), can be made electronically to the ITU for posting on TIES, together with any additional inputs which the proponent may consider relevant to the evaluation. Proponents may alternatively submit proposals directly to evaluators in any manner acceptable to the evaluators. This step is external to TG 8/1.

Step 4 – Evaluation of candidate RTTs by evaluation groups

Independent evaluation groups are set up by the ITU-R membership�, regional or national standards organisations, or any other interested party, industry group, candidate RTT proponent or organisation. Evaluation groups should register with the ITU and submit their reports in electronic form�.

In this step the evaluation group will evaluate candidate technology proposals based on Recommendation ITU-R M.1225 Guidelines for evaluation of radio transmission technologies for IMT-2000�. This Recommendation is available from the ITU and contains criteria that should be used to evaluate candidate technologies. The evaluation group may also identify and develop candidate RTT proposals for IMT-2000.  If necessary, additional evaluation methodology or �submission requirements, such as other information that would be considered during the consensus building process in Step 7, may be developed by each independent evaluation group to complement ITU-R M.1225.

The ITU-R membership, regional or national standards organisations, independent evaluation groups and other interested parties should maintain a close dialogue with TG 8/1 to report progress and problems.

In order to enable the proponents to develop their proposals, it is desirable that those evaluation groups developing additional evaluation methodology provide a description of the methodology before accepting proposals. To facilitate the ultimate consideration by TG 8/1 of the evaluation results and the building of consensus on the key technical characteristics of IMT-2000, it is highly recommended that any additional evaluation methodology or submission requirements be sent to other evaluation groups identified to TG 8/1 and to TG 8/1 for information.

If appropriate, groupings and/or syntheses of technologies may be carried out by the various proponents in an evaluation group. Grouping or syntheses may also take place between evaluation groups.

Coordination between evaluation groups is strongly encouraged to facilitate comparison and consistency of results, to assist TG 8/1 in developing an understanding of differences in evaluation results achieved by the independent evaluation groups and to form some preliminary consensus on the evaluation results. As an example, evaluation groups could exchange candidate proposals, review them, and distribute the results. 

Each evaluation group will provide a report or reports to TG 8/1, via the ITU membership, on the evaluation results of candidate SRTTs. This report will include detailed results of the evaluation of each criterion contained in ITU-R M.1225, and a description of the proposed candidate SRTTs. These reports should also include an indication on how well the proposed SRTTs meet the IMT�2000 requirements and objectives and the performance parameters which a candidate technology is expected to satisfy.

SRTTs proposed to serve the satellite component of IMT-2000 can be different from those proposed for the other test environments. It is possible for a candidate SRTTs to be evaluated on its own by one evaluation group for one test environment. However, even a candidate technology which is designed for one test environment needs to be evaluated based on the ITU�R M.1225 procedure, and the required reports submitted, so that final considerations can be made on a strong technical foundation.

This step is external to TG 8/1.

In the case of difficulties arising in interpreting ITU-R M.1225, parties should contact the BR Secretariat.

Step 5 – Review of outside evaluation activities

General

In this step, TG 8/1 monitors and reports on the progress of the evaluation activities, and provides appropriate responses to problems or requests for guidance.  A working group within TG 8/1 has been specifically formed to undertake this task.

The necessity for any amendments to Recommendation ITU-R M.1225 will also be considered in this step.

�Specific

TG 8/1 acts as a focal point for coordination between the various evaluation groups, by:

a)	Maintaining a register of all the evaluation groups which are identified to TG 8/1.

b)	Cataloguing all radio transmission technology submissions received by the ITU.

c)	Providing technical assistance as required to evaluation groups in the process of applying or 	interpreting the guidelines as outlined in ITU-R M.1225.

d)	Cataloguing any additional evaluation methodologies received from evaluation groups. 

e)	Monitoring  the progress of the work in the various evaluation groups (e.g. collects and 	summarises inputs).

f)	Considering the need for and if necessary proposing amendments to ITU-R M.1225.

Step 6 – Review to assess compliance with minimum performance capabilities

General

In this step TG 8/1 considers the evaluation reports and descriptions of proposed technologies and makes an assessment as to whether the evaluated RTT or SRTT meet the minimum performance capabilities for IMT-2000 (Attachment 6), and whether the technology should be considered further. If a proposal meets the minimum performance capabilities for at least one test environment it will be considered further for that environment in this development process.  An evaluated RTT or SRTT not meeting the minimum performance capabilities may, however, go forward for further consideration if it presents some potential benefit for IMT-2000 which in  the judgement of TG 8/1 merits its further consideration. Recognising that IMT-2000 are intended to provide service over a wide range of environments and that there is value in having a single RTT that can be adapted for use in all test environments (or a set of RTTs with a high degree of commonality operating across all test environments), technologies which pass Step 6 for the outdoor to indoor/pedestrian and vehicular test environments will also be considered as a candidate for use in the indoor office environment if during the consensus building process (Step 7) the proponent can demonstrate capabilities to meet the minimum performance capabilities and the full set of requirements relevant to the indoor office environment.

Specific

TG 8/1:

a)	Receives descriptions of proposed RTTs and evaluation reports from evaluators� via the 	ITU�R membership.

b)	Reviews the evaluation reports, and seeks more information on the methodology used in 	deriving them if necessary.

c)	Reviews the proposed RTTs and evaluation reports to asses compliance with the Minimum Performance Capabilities, seeking more information from evaluation groups on proponents if necessary.

d)	Gives further consideration to non-compliant proposals based on the overall evaluation results, and either:

�	–	rejects them and informs the relevant evaluator; or

	–	makes a written case for special treatment, and informs relevant proponents.

e)	Prepares a report on the activities of this step with any advice on the treatment of the proposals (including possible merging).

f)	Assembles the reviewed proposals and documentation from this step, and passes to Step 7.

Step 7 – Consideration of evaluation results and consensus building

General

In this step TG 8/1 considers the evaluation results for those SRTTs which have satisfied the review process in Step 6.

After having received results following completion of the evaluation of the candidate RTTs or SRTTs a common view is developed leading toward the determination of the key technical characteristics of the IMT-2000 radio interface. This is based on the evaluation reports, the descriptions of the proposed SRTTs, the indication of how well the technology meets the IMT�2000/FPLMTS requirements and objectives, related work within TG 8/1, and other contributions on issues such as risk, migration, regulatory aspects, technology, timing and other market considerations.

While IMT-2000 aims at enabling global compatibility, which will become better known in due time, IMT-2000 also needs to meet the possibly differing market needs and evolution paths. Therefore, the output of this stage can be more precisely defined during the activity itself; such issues as key characteristics, common features, modularity, flexibility for further evolution, feasibility for global EMC standards (taking into account for example diverse adjacent systems and MSS radio technologies with the IMT-2000 bands) will be addressed. Consideration towards defining the structure and content of the IMT-2000 radio specifications (RSPCs) will be made and form a basis for further work within TG 8/1.

The output of this step is a report on the Key Characteristics of the IMT-2000/FPLMTS Radio Interfaces which (if appropriate) may include a determination that IMT-2000 should consist of multiple SRTTs.

Specific

TG 8/1:

a)	Announces the start of the "Consideration of Results and Consensus Building" activity to the ITU-R membership, and invites contributions; in particular on: risk, migration, views on results, regulations, technology, timing, other market considerations.

b)	Considers the contributions received, together with the reviewed proposals and reports and the results of other studies in TG 8/1, and, by the normal ITU consensus building process, determines the choices to be made. The considerations could include inter alia the following factors:

(	Test environment performance and commonality between test environments.

(	Evaluation criteria performance.

(	Evaluation criteria importance considering market needs and application.

(	Risk factors and timing.

�(	Migration and forward evolution capability.

(	IPR considerations.

(	Other factors.

c)	Prepares a report on the key characteristics of IMT-2000 radio interfaces for the development of Radio Interface Recommendations.

Step 8 – Development of Radio Interface Recommendations

In this step TG 8/1 develops a set of IMT-2000 Radio Interface Recommendations sufficient to enable worldwide compatibility of operation and equipment, including international and intercontinental roaming (ITU Recommendations are voluntary international standards).

The report on the Key Characteristics and the results of other work both within and outside TG 8/1 are used as the basis of this work.

The output of this process is a set of Recommendations for IMT-2000.

Step 9 – Implementation of Recommendations

In this step activities external to TG 8/1 include the development of supplementary standards (if appropriate), equipment design and development, testing, field trials, type approval, development of relevant commercial aspects such as roaming agreements, manufacture and deployment of IMT�2000 infrastructure leading to commercial service.�

� EMBED PowerPoint.Show.4  ���

FIGURE 1

IMT-2000/FPLMTS radio interface development process

�� EMBED Designer.Drawing.6  ���
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ATTACHMENT 2

Cover Sheet for Submission of Proposed Radio Transmission Technologies



(This attachment is not included in this letter but can be obtained on request or downloaded from the following electronic address: http://www.itu.int/imt/proposal.html.)







ATTACHMENT 3

Technologies Description Template

(based on Recommendation ITU-R M.1225)



(This attachment is not included in this letter but can be obtained on request or downloaded from the following electronic address: http://www.itu.int/imt/proposal.html.)







ATTACHMENT 4

Summary of IMT�2000 Requirements and Objectives and Compliance Template



(This attachment is not included in this letter but can be obtained on request or downloaded from the following electronic address: http://www.itu.int/imt/proposal.html.)
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ATTACHMENT 5

List of Recommendations and Task Group 8/1 Documents for IMT-2000,�Relevant to the Evaluation Process

Recommendation ITU�R M.687 - Future Public Land Mobile Telecommunication Systems (FPLMTS)

Recommendation ITU�R M.816 - Framework for Services Supported on Future Public Land Mobile Telecommunication Systems (FPLMTS)

Recommendation ITU�R M.817 - Future Public Land Mobile Telecommunication Systems (FPLMTS) Network Architectures

Recommendation ITU�R M.818 - Satellite Operation within Future Public Land Mobile Telecommunication Systems (FPLMTS)

Recommendation ITU�R M.819 - Future Public Land Mobile Telecommunication Systems (FPLMTS) for Developing Countries

Recommendation ITU�R M.1034 - Requirements for the Radio Interface(s) for Future Public Land Mobile Telecommunications Systems (FPLMTS)

Recommendation ITU�R M.1035 - Framework for the Radio Interface(s) and Radio Subsystem Functionality for Future Public Land Mobile Telecommunications Systems (FPLMTS)

Recommendation ITU�R M.1036 - Spectrum Considerations for Implementation of Future Public Land Mobile Telecommunications Systems (FPLMTS) in the Bands 1 885 � 2 025 MHz and 2 110 � 2 200 MHz

Recommendation ITU�R M.1079 - Speech and Voiceband Data Performance Requirements for Future Public Land Mobile Telecommunication Systems (FPLMTS)

Recommendation ITU�R M.1167 - Framework for the Satellite Component of Future Public Land Mobile Telecommunication Systems (FPLMTS)

ITU�T Recommendation F.720 - Videotelephony Services - General

ITU�T Recommendation F.723 - Videophone service in the Public Switched Telephone Network (PSTN)

ITU�T Recommendation G.114 - One-Way Transmission Time

ITU�T Recommendation G.174 - General Characteristics of International Telephone Connections and International Telephone Circuits; Transmission Performance Objectives for Terrestrial Digital Wireless Systems Using Portable Terminals to Access the PSTN

Land Mobile (including Wireless Access) Handbook - Volume II: Principles and Approaches on Evolution to IMT-2000/FPLMTS (under preparation - Doc.8�1/TEMP/123(Rev.1))

Recommendation ITU�R M.1224 - Vocabulary of Terms for FPLMTS

Recommendation ITU�R M.1078 - Security Principles for FPLMTS

�Recommendation ITU�R M.1223 - Evaluation of Security Mechanisms for FPLMTS

Recommendation ITU�R M.1168 - Framework of FPLMTS Management

Recommendation ITU-R M.1225 - Guidelines for Evaluation of Radio Transmission Technologies for IMT-2000
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ATTACHMENT 6

Table of Minimum Performance Capabilities for IMT-2000 Candidate�Radio Transmission Technologies

Task Group 8/1 will consider candidate radio transmission technologies that meet the following minimum performance capabilities in at least one test environment, as indicated in Step 6 of the IMT-2000 radio interface development process described in Attachment 1 to this circular.

1	Terrestrial Test Environments



Minimum Performance Capabilities for IMT-2000 Candidate �Radio Transmission Technologies



Test environments�Indoor Office

�Outdoor to Indoor

and Pedestrian�Vehicular

��Mobility considerations�mobility type

(low)�mobility type

(medium)�mobility type

(high)��Handover�Required*1�Required*1�Required*1��Support of general service capabilities�Required / Not required�Required / Not required�Required / Not required��Packet data�Required�Required�Required��Asymmetric services�Required�Required*2�Required*2��Multimedia�Required�Required�Required��Variable bit rate�Required�Required�Required��Data services key capabilities�user bit rates

BER�user bit rates

BER�user bit rates

BER��Circuit-switched low and long delay�at least 2 048 kbit/s

( 10-6�at least 384 kbit/s*3

( 10-6�at least 144 kbit/s

( 10-6��Packet�at least 2 048 kbit/s

( 10-6�at least 384 kbit/s*3

( 10-6�at least 144 kbit/s

( 10-6���

�BER = Bit Error Ratio

*1	Seamless handover required within the environment, for multi-environment technologies proposed for use in more than one test environment seamless inter-environment handovers required for services which can be handled in more than one relevant environment.

*2	The evaluated technologies close but not quite capable to meet the minimum performance capabilities for user bit rates (not less than 64 kbit/s) as specified in the table in one direction for this test environment, but meeting the minimum performance capabilities in the other direction, will also be considered in the consensus building process (Step 7), if:

	–	it is compliant with the requirements and objectives for IMT-2000 which are 	summarised in Attachment 4; and

	–	ITU-R Task Group 8/1 acknowledges it offers advantages of other criteria for 	evaluation of IMT�2000 technologies such as spectrum efficiency, technology 	complexity, quality, flexibility, implication on network interfaces, or handportable 	performance optimization capabilities.

*3	Maximum user bit rate for data is one of the important key criteria for evaluation of IMT�2000 technologies. It is strongly desirable that IMT�2000 technologies are capable of 384 kbit/s or higher user bit rates for data services in the outdoor to indoor and pedestrian test environments. The evaluated technology for this environment which is capable of at least 144 kbit/s user bit rate but not capable of 384 kbit/s will be also considered in the further consensus building process (Step 7), if:�–	it is compliant with the requirements and objectives for IMT-2000 which are 	summarised in Attachment 4; and

	–	it fulfils the minimum performance capabilities for the vehicular test environment 	in this table; and

	–	ITU-R Task Group 8/1 acknowledges it offers advantages of other criteria for 	evaluation of IMT-2000 technologies such as spectrum efficiency, technology 	complexity, quality, flexibility, implication on network interfaces, or handportable 	performance optimization capabilities.

���2	Satellite Test Environment

The minimum performance capability for data services (excluding paging) is a user bit rate of 9.6 kbit/s. However, proponents are encouraged to provide higher user bit rates for applications involving vehicular or nomadic terminals.

Handover is required within a satellite system due to the relative movement between the terminal and the satellite spot beam.
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ATTACHMENT 7

Test data rates for evaluation purposes

The following table and text supersede Table 1 and its subsequent text in Annex 2 section 1 of Recommendation ITU-R M.1225.

TABLE 1



Test environments�Indoor Office�Outdoor to Indoor�and Pedestrian�Vehicular��Test services�bit rates (values)�BER�Channel activity�bit rates (values)�BER�Channel activity�bit rates (values)�BER�Channel activity��Representative low delay data bearer for speech*1�8-16-32 kbps�( 10-3�50%�8-16-32 kbps�( 10-3�50%�8-16-32 kbps�( 10-3�50%��Data (circuit-switched, low delay)*1�64 - 144 - 384 - 512 - 1024 - 2048 kbps�( 10-6�100%�64 - 144 - 384 kbps��( 10-6�100%�64 - 144 kbps��( 10-6�100%��Data (circuit-switched, long delay constrained)*1�64 - 144 - 384 - 512 - 1024 - 2048 kbps�( 10-6�100%�64 - 144 - 384 kbps��( 10-6�100%�64 - 144 kbps��( 10-6�100%��Data (packet)*1�64 - 144 - 384 - 512 - 1024 - 2048 kbps�( 10-6�Poisson arrivals*2�64 - 144 - 384 kbps��( 10-6�Poisson arrivals*2�64 - 144 kbps��( 10-6�Poisson arrivals*2��*1	Proponents must indicate the achieved one-way delay (excluding propagation delay and processing delay of voice channel coding) for all the test services.

*2	For packet data service an interarrival process with Poisson distribution has to be considered. Packet block size is of exponential length.

�

The delay values for various services are to be derived from service (e.g. speech) requirements which may vary from one test environment to another. Coordination between different evaluations is encouraged in order to achieve comparable evaluation results.

In the coverage and spectrum efficiencies evaluation procedure, proponents shall use:

(	“speech” - one among the data rates given in Table 1;

(	data - for each service at least the following data rates in the relevant environments and test services:

(	the minimum data rate in Table 1.

(	the highest data rate in Table 1 corresponding to the performance capability of the proposed technology.

	In the case higher user bit rates can be provided, proponents should provide test results using the maximum data rate of the technology. For the Outdoor to indoor and Pedestrian or Vehicular test environment, proponents should use in their evaluation one of the test data rates suggested for the Indoor Office environment.

It is open to the proponent of an RTT (or SRTT) to give corresponding performance testing evaluation for other data rates to show the advantages of the proposed technology.





_____________

*	This attachment is not included in this letter but can be obtained on request or downloaded from the

following electronic address: http://www.itu.int/imt/proposal.html.

�	Includes Member States and Sector members.

�	Evaluation group registration forms can be obtained on request or downloaded from the following

electronic address: http://www.itu.int/imt/proposal.html.

�	Note that the table and text given in Attachment 7 supersede Table 1 and its subsequent text in

Annex 2, section 1, of Recommendation ITU-R M.1225.

�	During Step 6 the evaluation groups will have to remain active.
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