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1. Introduction

In the last RAN 1 meeting and in particular on the e-mail reflector there has been a lively discussion on the scope of the study item on OFDM for UTRAN enhancement [1, 2, 3, 4, 5]. This document revisits the most important points mentioned and details our understanding and opinion.

2. Objectives and scope of the feasibility study

2.1. General

Considering spectrum and licensing issues as well as terminal complexity we propose to start the investigations using 5 MHz bandwidth. To keep the study item focused and enable fast progress, we recommend to proceed similar to the HSDPA study item, i.e., first concentrate on the FDD mode and only after benefits of the new feature are evident, (possibly) extend it to the TDD mode. This procedure prevents unnecessary efforts in case OFDM provides no substantial advantages. For the same reasons, the consideration of MIMO and smart antenna techniques should be postponed to a later phase. Further, in view of the high (frequency) synchronisation efforts and UE power amplifier linearity requirements for an OFDM uplink, we propose to limit the study to investigations considering the downlink only. 

2.2. Services and scenarios

The scope of any new study item should of course be driven by user demand. We therefore suggest to consider also services and scenarios that were not in the main scope of HSDPA, such as streaming services, real-time, and broadcasting services and scenarios with high user velocity. Such a differentiation in services would greatly increase the acceptance of any output of the SI. Another mandatory feature for such acceptance will clearly be the possibility to simultaneously receive voice and data services during OFDM operation.

2.3. OFDM features to be considered

In general, as many other organisations, we propose to follow a phased approach, i.e., begin the study item with a straightforward OFDM design and receiver (e.g., no subcarrier specific bit/power loading or MC-CDMA with interference cancellation and/or multi-user detection) and to use a single fixed set of OFDM parameters, such as number of subcarriers or guard interval (e.g., representative for urban macro-cellular). Advanced receiver techniques and the implications on complexity could be investigated in a later stage of the study.

For any additional feature, e.g., scheduling in frequency domain (OFDMA), a careful trade-off analysis between performance gain and additional complexity as well as extra overhead is required. The adoption of HSDPA-specific physical layer features like hybrid ARQ, AMC, fast scheduling needs to be addressed in case of OFDM for a fair comparison. It is understood that these features have different importance for different target services (see e.g. discussion on streaming/real-time services above). As another example, also the benefit of TX diversity depends on the services supported and the other means for achieving diversity (e.g., scheduling). While TX diversity might be well-suited for streaming services, it might be even counterproductive for best-effort services that enable fast scheduling. 

User velocity influences many design decisions. While a preamble-based OFDM system is well-suited for low user speed, scattered pilots (in case of coherent demodulation) or differential modulation may be advantageous to also accommodate high-speed scenarios. Impact of Doppler and added overhead/complexity for the corresponding countermeasures is then of crucial importance. Therefore, an agreement on the main target services and scenarios is required in an early stage of the study item. 

2.4. Assessment and Point of Comparison

When assessing particular OFDM schemes, Rel. 5 and Rel. 6 should be used as point of comparison. A valid comparison must include performance measures, such as FER, throughput, delay, spectral efficiency, as well as complexity. Since dual-mode UEs will be required (UL will always be WCDMA) and the UE must be capable to process voice and data concurrently, total UE complexity must be investigated, i.e., comparing a “voice + OFDM” transceiver with a “voice + HSDPA” transceiver. Furthermore, the complexity due to required additional HO, such as hard HO between the WCDMA and OFDM downlink mode and potentially between different OFDM carriers, needs to be addressed.

A positive assessment of the SI requires that the OFDM dual-mode receiver has lower receiver complexity at similar performance or provides better performance at the same complexity. It is understood that for investigations using the current bands, co-channel interference of OFDM and WCDMA channels and all other implications of this co-existence need thorough consideration.
3. Conclusions

In this paper, we discussed key requirements and questions that should be reflected in the study item scope sheet and in the outline of the corresponding TR. In particular, we stress that many fundamental decisions within the study item depend on the envisaged main target services and user scenarios. Therefore, before fixing the scope of this SI, a consensus on the preferred services and user scenarios is necessary.
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