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To Administrations of Member States of the ITU and �Radiocommunication Sector Members participating in the�work of Task Group 8/1 of Radiocommunication Study Group 8

�Subject:	Harmonization activities related to IMT-2000 Radio Transmission Technologies

The IMT-2000 radio interface development process was initiated in April 1997 when the ITU formally issued a call for submission of candidate Radio Transmission Technologies (RTTs). Circular Letter 8/LCCE/47 describes the different steps in the process leading to the selection of the key characteristics for IMT-2000 RTTs.

In accordance with the procedures specified in Steps 1 to 3, sixteen candidate RTTs for IMT-2000 were submitted to the ITU: ten for the terrestrial component and six for the satellite. The annex to this circular indicates the RTTs submitted and their operational environments. 

A very intense evaluation activity took place outside ITU as defined by Step 4 involving sixteen independent evaluation groups of which fourteen submitted evaluation reports by the due date of 30 September 1998. The submission of candidate RTTs and their evaluation showed a great deal of fruitful co-operation between the ITU and the national/regional standardization organizations. 

Step 6, which is the review and assessment by ITU of the submitted RTTs for compliance with the minimum performance capabilities, has been completed at the 15th meeting of TG 8/1 (Jersey, Channel Islands, 9-20 November 1998). The meeting agreed that all submitted RTTs meet the minimum performance capabilities and are allowed to progress to the next phase. Step 7, which is the consideration of evaluation results and consensus building, has been officially initiated at that TG 8/1 meeting. The output of this step will be an ITU-R Recommendation on the key characteristics for the IMT-2000 radio interfaces.

It is the view of a number of evaluation groups that, as the consensus building process advances within Step 7, there is a potential for merging between some terrestrial RTTs. On the other hand, because of the constraints on satellite system design and deployment, several satellite RTTs may be required for IMT-2000. Thus, while at this time that appears little to be gained by attempting to merge the satellite proposals, there may be benefits in seeking commonalities between elements of some satellite and terrestrial RTT proposals.

�At the 15th meeting of TG 8/1 several contributions by the ITU membership concerning harmonization activities were discussed. TG 8/1 acknowledges and encourages such harmonization activities and urges other proponent groups to continue efforts to merge and consolidate RTT proposals. TG 8/1 is in the process of discussing those contributions and has liaised them to all proponent groups for consideration and as an encouragement for additional harmonization activities. It is noted that Opinion ITU-R 92-1 of the ITU’s Radiocommunication Assembly states:

“that the ITU, as a matter of policy, should make every effort to persuade regional bodies, national authorities and other appropriate entities to support the Radiocommunication Sector in an explicit manner in its development of Recommendations on IMT�2000 and strongly encourage regional organizations to work together towards a single world-wide standard”.

Additional information on the on-going activities related to the harmonization of IMT-2000 RTTs is available on the ITU Web pages for IMT-2000: http://www.itu.int/imt/.

	Robert W. Jones�	Director, Radiocommunication Bureau
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-	Administrations of Member States and Radiocommunication Sector Members participating in the work of Task Group 8/1

-	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* 

IMT-2000 Radio Transmission Technology (RTT) Proposals�

Proposal�Description�Environment�Source����Indoor�Pedestrian�Vehicular�Satellite���DECT�Digital Enhanced Cordless Telecommunications, TDMA�X�X�-�-�ETSI Project (EP) DECT��UWC-136�Time Division Multiple Access�X�X�X�-�TIA TR45��WIMS W-CDMA�Wireless Multimedia and Messaging Services Wideband CDMA�X�X�X�-�TIA TR46��TD-SCDMA�Time-Division Synchronous CDMA�X�X�X�-�China Academy of Telecommunication Technology (CATT)��W-CDMA�Wideband CDMA�X�X�X�-�ARIB (Japan)��Global CDMA II�Asynchronous DS-CDMA�X�X�X�-�TTA (Korea)��UTRA�UMTS Terrestrial Radio Access Harmonized Wideband CDMA (FDD), TD/CDMA (TDD)�X�X�X�-�ETSI SMG��WCDMA/NA�Wideband CDMA: North American�X�X�X�-�ATIS T1P1��cdma2000�Wideband CDMA �X�X�X��TIA TR45��Global CDMA I�Multiband synchronous DS-CDMA�X�X�X��TTA (Korea)��SAT-CDMA�49 LEO sats in 7 planes at 2000 km�-�-�-�X�TTA (Korea)��SW-CDMA�Satellite wideband CDMA�-�-�-�X�ESA��SW-CTDMA�Satellite wideband hybrid CDMA/TDMA�-�-�-�X�ESA��ICO RTT�10 MEO sats in 2 planes at 10390 km�-�-�-�X�ICO Global Communications��Horizons�Horizons satellite system�-�-�-�X�Inmarsat��INX�INX mobile communications system����X�Iridium LLC��

The following gives a brief description of each radio transmission technology proposal based on available information:

The Digital Enhanced Cordless Telecommunications (DECT) system is a general radio access technology for wireless telecommunications. It is a high capacity digital technology, for wide cell radii ranging from a few meters to several kilometers, depending on application and environment. It provides telephony quality voice services and a broad range of data services. It can be effectively implemented in a range from simple residential cordless telephones up to large systems providing a wide range of telecommunications services, including 'Fixed Wireless Access' (FWA).

UWC-136 is a TDMA based evolution path to IMT-2000 that meets or exceeds the performance requirements of the indoor, pedestrian and vehicular environments. The driving factors identified for the definition of this technology were cost effective evolution from existing technologies, global TDMA harmonization, time to market, risk management, minimum spectrum allocation, high spectral efficiency, and band independence. To address the driving factors, UWC-136 utilizes core aspects of existing IS-136 and GSM based systems.

WIMS W-CDMA uses Wideband Code Division Multiple Access to provide wireless information and messaging services, with a special emphasis on Packet Communications. The application of advanced techniques such as a strong time multiplexed header and advanced power control schemes are expected to speed packet transactions. The WIMS W-CDMA proposal is currently being merged with the WCDMA/NA proposal. The merged proposal is called Wideband Packet-Code Division Multiple Access (WP-CDMA).

The TD-SCDMA adopts a combination of TDMA and SCDMA scheme as a primary multiple access scheme and contains a fundamental mechanism for synchronous operations. A smart antenna system is presumably built in the BS to enhance receive sensitivity, cancel co-channel interference, combat multipath fading, and reduce the transmission power requirement on a portable handset. To fully exploit the advantages of the smart antenna system and reduce the radio frequency (RF) circuit complexity, TDD is adopted as a duplex scheme. The system will work even without using smart antenna, but this proposal gives us very simple way to use smart antenna for increasing capacity.

W-CDMA from ARIB, Japan, is a Wideband Code Division Multiple access technology for both FDD and TDD operation designed to meet and exceed the requirements and objectives for IMT-2000 such as advanced multi-rate services up to 2 Mbit/s and a quality comparable to that of the fixed communication networks.  At the same time, the RTT can achieve to realize a simple cell structure, easy channel management, high subscriber capacity and low transmit power. 

UTRA is the ETSI/SMG terrestrial RTT proposal, with two harmonised modes, WCDMA for FDD operation in the paired bands and TD-CDMA for TDD operation in the unpaired band. Cooperation with other organizations resulted in high commonalities between UTRA and their respective RTT proposals. UTRA offers: high spectrum and coverage efficiency, bit rates up to 2 Mbps within a 5 MHz channel, efficient multimedia and packet communication, service flexibility, easy and robust deployment, easy introduction of enhanced features, e.g. adaptive antennas, asynchronous base station operation for FDD mode, support of handover to other systems, hierarchical cellular structures, option of dual mode TDD/FDD operation, and low cost terminals.

WCDMA/NA is based out of the same family of CDMA technologies as the UTRA and ARIB proposals. The driving factors are support for high-data-rate and packet data capabilities. Other considerations are high service flexibility with support of multiple parallel variable-rate services on each connection and built-in support for future capacity/coverage-enhancing technologies, such as adaptive antennas and transmitter diversity. Support of inter-frequency handover for operation with hierarchical cell structures and handover to other systems, including handover to GSM, is provided.

The cdma2000 RTT is a wideband, spread spectrum radio interface that uses Code Division Multiple Access (CDMA) technology to exceed the IMT-2000 requirements. The system operates in FDD and TDD mode. The requirements are satisfied for the Indoor Office, Indoor to Outdoor/Pedestrian, and Vehicular environments.  In addition, the RTT meets all of the requirements for the next generation evolution of the current TIA/EIA-95-B family of standards, including support for voice only, simultaneous voice and data, data only, and location services. In addition, existing TIA/EIA-95-B Services, including speech coders, packet data services, circuit data services, fax services, Short Messaging Services (SMS), and Over the Air Activation and Provisioning support is included. 

Global CDMA I has been developing in order to meet ITU requirements for the IMT-2000. The main system design concept was the systems have to have the features for the commercial success of IMT-2000 services, for example multimedia services up to 2Mbps. It is natural for Korea to develop the system based on CDMA technology that is currently being used in Korea.

Global CDMA II has been developing in order to meet the ITU requirements for the IMT-2000. The system has been designed for providing the multimedia services including high quality voice services. Particularly efficient utilization of spectrum and power in high rate data communications were considered as main design concept. Even though this system has different characteristics from the Global CDMA I, TTA is still making the harmonization between two systems in order to have one global RTT standard.

SAT-CDMA developed by Korean industries is based on CDMA technologies in order to have the compatibility with the terrestrial component, particularly the Global CDMA II proposed by TTA, KOREA. It is also designed to provide the Wide range of voice and non-voice service including packet data and multimedia service as complementary to terrestrial components.

The ICO system will provide users anywhere on the earth with access to telecommunications services.  The system consists of a constellation of MEO satellites working with 12 ground stations, which are located around the world and interconnected by a ground network.  The ICO RTT supports robust and flexible communications, both voice and data, with rates up to 38.4 kbps, in a spectral and power efficient manner.  The large majority of ICO User Terminals (UTs) are expected to be truly hand-portable and capable of dual-mode (terrestrial and satellite) operation.  A wide range of other UTs will be supported including vehicular, aeronautical and maritime mobile, and semi-fixed terminals.

The Horizons system uses a constellation of geostationary satellites to provide worldwide coverage for multi-media terminals, in line with the objectives of IMT-2000.  The primary terminal type is a laptop or palmtop computer connected to a small, portable communications unit incorporating a directional antenna.  Such terminals can achieve information transfer rates of up to 144 kbit/s.  The RTT caters for all terminal mobilities ranging from stationary (including Fixed Wireless Access) up to aircraft speeds.  The primary traffic objective is data, particularly for connectivity to the public Internet and to private Intranets, in support of typical applications used over these networks such as e-mail and information browsers.  Traditional telecommunications services, such as voice and fax, are also supported.  Higher bandwidths are also possible, for semi-fixed terminals, through the aggregation of radio channels.  The satellites planned for the Horizons system use state-of-the-art geostationary technology.  Each satellite deploys a large number of spot beams, which together cover continental sized areas and achieve frequency reuse in a manner analogous to that of terrestrial cellular systems.

The INX candidate IMT-2000 satellite RTT is proposed by Iridium LLC for its next generation of satellite/terrestrial mobile communications system.  It is based on the Macrocell 2GHz MSS filing with the FCC in September 1997 and continuing studies for the development of INX.  The proposal meets all criteria specified for the IMT-2000 satellite component.  INX will use a NGSO constellation with virtually global coverage, seamless roaming within the network, and will be capable of interworking with terrestrial wireless networks including 3G systems.  INX will support the IMT-2000 services specified for satellite component, increase the spectrum efficiency and system capacity, reduce the power requirement for user terminals, and provide sufficient fade margin to meet service requirements in a variety of user environments.



_________



* 	English only

� 	The detailed submissions are all available from the ITU web site:�http://www.itu.int/imt/2-radio-dev/proposals/index.html
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