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1 Introduction

The Study Item “Analysis of OFDM in UTRAN evolution” was approved during the TSG RAN#16. In this paper we present our view on the objectives of this Study Item. The goal of this discussion paper is to present and discuss some issues that need to be considered while defining the scope of the feasibility study.
2 Objectives

(Downlink transmission: the main objective should be to introduce an OFDM downlink channel in UTRAN in order to achieve high bit rate transmission in downlink. If it is required OFDM could also be considered in uplink but as a first step it should only be considered in downlink.

( Channel bandwidth: the OFDM based UTRAN downlink channel should be operating in a 5Mhz spectrum allocation as current UTRAN FDD. Other frequency allocation e.g.10, 15 or 20 MHz could also be considered as a second step.

( WLANS: the purpose of the feasibility study is not to compete with WLANs interworking solutions but to study if OFDM may be integrated to UTRAN system, especially for high bit rate transmission in downlink.

( Frequency Band: UMTS downlink band (FDD) and/or frequency band extension given by ITU (2500-2690 MHz) should be considered to introduce a high date rate OFDM based downlink channel.

( UE complexity: the conclusion of this feasibility study will depend on the results obtained both in terms of performance and complexity, in particular UE complexity. Hardware and RF complexity should be both considered. The feasibility study should also tackle RF coexistence between OFDM and existing UTRAN modes. Moreover, no simultaneous reception of WCDMA and OFDM should be considered as a first step (single receiver). Dual receiver or other solutions such as voice over the OFDM downlink channel should be considered as a second step. 

( Deployment environment: all the environments defined for UTRAN evaluation should be considered, that is to say multiple environments such as urban and indoor environment (high speed transmission with low mobility) and vehicular environment (high speed transmission with mobility). 

( Reuse factor: a universal (=1) reuse factor should be considered to have a fair comparison between WCDMA and OFDM performance.

( Modulation parameter: one advantage of OFDM is the possibility to adapt the modulation parameters (symbol duration, guard interval, pilots symbols, ..) depending on the environment in order to achieve better performance. We should start first with a single set of parameters and then consider 2 or 3 sets of modulation parameters to evaluate the gain obtained by using this OFDM property.

( Channel coding and interleaving: to be as much compatible as possible with existing UMTS physical layers, same coding scheme and interleaving as for Rel-99 should be used.

( Multiple access and multiplexing scheme: a time and frequency multiple access should be considered, for its interesting granularity and time and frequency orthogonality characteristics.

( Deployments scenarios: co-located WCDMA DL carriers and OFDM based carriers should be considered first.

( Synchronization: synchronization information obtained on the WCDMA link should be used for the OFDM synchronisation (no additional header => peak bit rate optimization).

( WCDMA and OFDM performances comparison in DL: the OFDM DL channel performances should be compare to Rel 99 performances, that is to say to introduce this OFDM DL channel in Rel 99/Rel 5 architecture (e.g. "FACH like" channel). Then we should compare the OFDM performance to Rel'5, which mean to introduce an OFDM DL channel in Rel'5 architecture (e.g. "HS-DSCH like" channel).

( Interactions with others technologies: combinations of OFDM with enhancing techniques such as AMC (Adaptive Modulation and Coding), Hybrid ARQ, transmit diversity and multiple antenna techniques (MIMO) should be addressed in the feasibility study.

( Impacts on Layers 2&3: introducing an additional OFDM based channel, to achieve high bit rate transmission in various propagation environment, does not aim at redesigning an entire physical layer. The basic physical layer concepts of UTRAN should be kept as much as possible. The impacts on Layers 2&3 (signalling) should be reduced to the ones required to support OFDM in UTRAN.

· New DL services capability: the capability of OFDM to provide new DL services such as e.g.  broadcasting and multicasting should be studied on the layer 1 point of view.

( Handover: solutions to provide mobility between OFDM carriers and between an OFDM carrier and a WCDMA carrier should be studied.

3 Conclusions

In this paper, we proposed objectives of the OFDM Study Item that should be part of the Study Item description and/or the draft Technical Report outline.
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