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1. Introduction

One of the important tasks of the proposed study item on long term evolution is to evaluate the suitable multiple access scheme for evolved UTRA radio interface. This document intends to trigger discussion on some issues that need to be clarified in such an evaluation process in order to provide coherent inputs to future discussions and a decision on which multiple access scheme to introduce or not.

2. Discussion

All candidate multiple access schemes should be evaluated against preliminary evaluation criteria covering the main drivers, like high bit rates up to 100 Mb/s in DL and 50 Mb/s in UL, high capacity and 2 to 4 times spectrum efficiency, flexibility and bandwidth-scalability up to 20MHz . However, the selection of a suitable MA scheme is a non-trivial task and requires careful identification of several parameters relating to network aspects, traffic theory, individual system parameters and performances. Some general and technical system aspects are identified below that need to be clarified when defining the scope of the evaluation process: 

· Bandwidth scalability and Deployment scenario:

It is expected that the new radio system should be scalable with respect to bandwidth from 1.25MHz to 20MHz with possible UL and DL different operating bandwidths. For the evaluation process, it needs to clarify which bandwidths will be considered and whether higher bandwidths will be given priority over lower bandwidths. Similarly, it needs to be clarified if the evaluation will mainly be done for urban and indoor environments with possibly priority for urban environments or other deployments will be considered also. In order to avoid complex interference scenarios in evaluation process, it is desirable to minimize the number of operating bandwidths and deployment scenario.

· Symmetric/Asymmetric access schemes: 

In multi user environments, there may be benefits in spectrum allocation to permit the combination of different multiple access scheme, i.e. use of different MA schemes on downlink and uplink. The scope of the evaluation should define whether the same access scheme will be considered for both uplink and downlink or different schemes may be utilized.

· MA parameters: 

As the new radio systems should be scalable with respect to bandwidth and cell site deployment, the physical layer design including the slot/frame structure, may be adaptable to the different bandwidths. It needs to be clarified whether the evaluation will consider multiple parameters set that can change as a function of the propagation environment and bandwidths allocation or a single set of parameters per access scheme will be agreed and evaluated. From a complexity point of view, it is desirable to minimizing the number of parameter sets. 

· MIMO linked to the access schemes: 

One of the objectives of the EUTRA is introduction of advanced multi-antenna technologies, MIMO. The effects of MIMO schemes on the spectral efficiency and the system capacity are of high importance for the design of the detection and decoding scheme. It is important to clarify whether the combination of MIMO techniques with candidate access schemes will be part of evaluation process and whether multiplexing will be considering in time frequency domain only or hybrid approach with spatial multiplexing will be considered.
· Advanced techniques and enhancing methods:

The system throughput/capacity can be improved significantly when enhanced schemes as adaptive coding/modulation, fast scheduling feedback schemes, etc are utilized. Moreover some advanced techniques allow to introduce more diversity in the link, to use more suitable waveform in order to maximize data transmission, to utilize more enhanced channel estimation concepts, etc...,  and thus improves performances. Within the timeframe and scope and given the number of candidate schemes, it should be clarified whether the advanced techniques and enhancing methods can or cannot be considered within the evaluation process.

· Channel model:

When BER performance will be compared among candidates multiple access systems, it is essential to make a fair assumption for all the systems compared. Rather than just defining the channel in either time or frequency, it needs to avoid any sort of bias by trying definitions in both domain. The channel models that captures the relevant time-dispersive characteristics as well as frequency selectivity and/or MIMO spatial dimension of the channel is necessary for a proper evaluation. In order to preserve as much simplicity as possible it is preferable to minimizing the number of multipath channel models for the evaluation and simplifying the SCM for MIMO.
· PAPR issues:

Multi-carrier signals have a non constant envelope which reduces the efficiency of the power amplifiers in the transmitter and due to the nonlinear amplifier characteristics distorts the transmitted signal. This would impact a lot the battery life of the wireless terminals. Techniques exist either in the frequency or time domain conducting to a reduction of a peak to average power allows a significant decrease of the back off for the power amplifier. It needs to be clarified whether the PAPR reduction techniques can or cannot be considered to conclude which access scheme best fit the requirements in the uplink and in the downlink.

3. Summary

This document identified some important aspects that needs to be clarified already from the start, in such an evaluation process. Within the given timeframe, we feel that the scope of evaluation process should be defined with the simple approach but under realistic assumptions. Realistically, it is a tricky to compare and captures all of the important aspects of different multi-access schemes performance. However, spectral efficiency and “performances vs. complexity” trade-off should definitely be ones of the metrics to consider with the problematic, which multiple access schemes achieve the highest spectral and system efficiency for the uplink and the downlink.
