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1 Introduction

There has been a lot of discussion on multiple access schemes for the downlink and the uplink for E-UTRA in the RAN1#40bis meeting. This document summarises our current view on downlink and uplink multiple access concepts taking into account the discussions in the RAN1#40bis meeting.
2 Downlink Multiple Access
2.1. Transmission scheme

OFDM [1], [2] is promising downlink scheme with features as below -
· High multipath tolerance with simple receiver
· Scalable bandwidth

· Low complexity MIMO extension
· Similar PAPR to Release 6 WCDMA with multiple codes 
2.2. Hybrid ARQ
Fast Layer 1 Hybrid ARQ, with Chase Combining and Incremental Redundancy, is necessary to reduce number of higher layer retransmissions and increase throughput.
2.3. Adaptive MCS

Adaptive MCS should be supported with QPSK, 16QAM and 64QAM modulations and similar range of coding rates as in HSDPA.
2.4. Scheduling

Time and frequency domain scheduling should provide optimum cell throughput.
2.5. Frequency reuse

One cell reuse should be realized to maximise capacity. Spectrum spreading at cell edge can be used to attain it.

2.6. Multiple antenna transmission

Multiple antenna transmission should be supported to increase throughput and coverage.
2.7. Handover

Like HSDPA, inter-Node-B macro diversity (soft handover) should not be used for Evolved UTRA because it is not well suited to “channel-dependent time and frequency domain scheduling” which is controlled independently by each Node-B. Instead, E-UTRA should support fast inter-Node-B selection. However, E-UTRA should support fast intra-Node-B macro diversity because joint scheduling between sector cells is feasible.
3 Uplink Multiple Access
3.1. Transmission scheme

Single carrier FDMA and OFDMA have been proposed are candidates for uplink multiple access [3], [4]. Requirement for low PAPR is significant in uplink in order to minimise cost of power amplifier, provide sufficient coverage and have low PA backoff. This is an important advantage of single carrier FDMA over multicarrier schemes. On the other hand, OFDMA also has some advantages of
· Low complexity receiver (about half the equalizer complexity compared to a Node B using frequency domain equalization [5])
· Relatively low sensitivity to channel estimation accuracy
· Low Complexity MIMO extension for future systems
Given the merits and demerits of each proposed scheme, we believe that the Uplink Multiple Access technique should be selected after discussing all these issues. The study should also include possible mitigation techniques for any perceived demerits of any suggested scheme eg. PAPR reduction methods for OFDMA.
3.2. Hybrid ARQ

Fast Layer 1 Hybrid ARQ, with Chase Combining and Incremental Redundancy, is necessary to reduce number of higher layer retransmissions and increase throughput.
3.3. Adaptive MCS

Adaptive MCS should be supported with QPSK and 16QAM modulations and similar range of coding rates as in HSUPA.
3.4. Scheduling

Time and frequency domain scheduling should provide optimum cell throughput. However, signalling overhead should be carefully considered for uplink frequency domain scheduling.

3.5. Power Control

Slow power control should be supported to adapt to path loss and shadowing. Adaptive MCS and Hybrid ARQ, rather than closed loop fast transmission power control (TPC), should also be used to adapt to channel condition of “scheduled channels”.
3.6. Frequency reuse

One cell reuse should be realized to maximise capacity. Spectrum spreading for users at the cell edge can be used to attain it. 
3.7. Multiple Antenna Transmission

For uplink, multiple antenna transmission may not be supported in early stage because of restrictions in implementation. However, it should be considered for future extension.
3.8. Handover

Unlike HSUPA, inter-Node-B macro diversity (soft handover) should not be used for Evolved UTRA because it is not well suited to “channel-dependent time and frequency domain scheduling” which is controlled independently by each Node-B. Instead, Evolved UTRA should support fast inter-Node-B selection similar to downlink. Evolved UTRA should support fast intra-Node-B macro diversity because joint scheduling between sector cells is feasible.
4 Conclusions
In this contribution, we have summarised our preferred concepts on downlink and uplink multiple access and listed features we believe should be part of any multiple access scheme adopted for EUTRA. For the downlink, we believe that OFDM is a promising multiple access scheme. Since most of the proposed multiple access schemes for downlink at the RAN1#40bis are based on OFDM, OFDM can be the working assumption for downlink Evolved UTRA. For the uplink, further study of the OFDMA and single carrier schemes should be performed for basic transmission during the study item in 3GPP. Except transmission scheme, proposed uplink multiple access schemes at the RAN1#40bis have a lot of common features as listed in this document. These features can be a part of working assumption for uplink Evolved UTRA. 
References
[1] 3GPP, R1-050249, NTT DoCoMo, “Downlink Multiple Access Scheme for EUTRA”
[2] 3GPP, R1-050288, NEC, Telecom Modus, “Downlink Multiple Access for Evolved UTRA”
[3] 3GPP, R1-050248, NTT DoCoMo, “Uplink Multiple Access Scheme for EUTRA”
[4] 3GPP, R1-050287, NEC, Telecom Modus, “Uplink Multiple Access for Evolved UTRA”
[5] Frequency Domain Equalization for Single Carrier Broadband Wireless Systems – IEEE Communications Magazine (Falconer et al) – April 2002, Vol 40. No 4



4
2

