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1. Introduction

RAN1 has studied the feasibility of introducing OFDM in UTRAN since RAN# 16 (June 02). As this study is to be completed at the next RAN plenary, the text presented in section 2 is proposed as conclusion to the feasibility study. It is based on results and analysis presented in RAN1 during the feasibility study and which have been captured in TR25.892

2. Text proposal

It is proposed that the following text is included in section 7 of TR25.892

-------------------------------------Start of text proposal----------------------------------------------------------

7
Conclusion


Within the scope of the Study Item defined by RAN on” Analysis of OFDM for UTRAN Enhancement”, RAN1 has carried out a study of the feasibility, complexity impact, and potential performance benefit vs. HSDPA release 5 of introducing OFDM modulation as an additional transmission mode for the UTRAN FDD downlink. More specifically, the following key aspects have been studied by RAN1:

· Spectrum compatibility

· Frequency Re-use

· Physical channel structure

· Synchronisation

· Impacts on the UE and Node B

· Impacts on the UL

· Impacts on L2 and L3 protocols

· Performance comparison between OFDM and HSDPA as of release 5

As agreed in the RAN Plenary and also stated in the Study Item description, the analysis has been based on a basic OFDM scheme (often referred to as “textbook” OFDM). More elaborate schemes, including e.g. MIMO and advanced modulation schemes, have not been considered to any substantial extent. 

As further agreed in the RAN Plenary and also stated in the Study Item description, the study has focused on an OFDM-based Layer 1 with 5MHz transmission bandwidth in a high-speed-packet-data-only cell. The services to upper layers i.e. Transport-channels structure, measurements, etc. have been basically kept the same as release 5 in order to minimise impacts and ease the comparison. The performance metrics used are the aggregated cell throughput, the packet throughput and the packet delay.

The following conclusions are drawn by RAN1:

In terms of feasibility of introducing OFDM:

For the aspects considered in the Study Item, there are no indications that the introduction of OFDM in UTRAN is not feasible for the downlink. Further study is required to fully characterize some aspects (e.g. channel estimation, radio resource management aspects, inter-cell interference etc).

In terms of performance benefits of introducing OFDM:

For the performance comparison, two different receiver structures have been considered in case of HSDPA release 5:

· a “normal” RAKE receiver

· a receiver utilizing more “advanced” MMSE chip-level equalizer. 

Ideal channel estimation has been assumed for the system-level performance evaluation. Performance with more realistic channel estimation has been investigated at the link level.

The studies carried out within the study item indicates that the basic OFDM scheme offers the possibility for improved performance, compared to HSDPA release 5 with a Rake receiver, for channels with significant time dispersion. This performance advantage decreases for channels with less time dispersion. However, by the introduction of more advanced receiver structure, there is no significant performance difference between HSDPA release 5 and the performance of the OFDM. 

In terms of complexity impact of introducing OFDM:

The introduction of OFDM will have an incremental complexity impact on (multi-mode) UE complexity. Introducing OFDM on the network side will also require modifications to existing Node B design. The exact amount of modifications and the corresponding effort has not been concluded on and may also be manufacturer dependent.

It should be noted that the considered advanced receiver structure for HSDPA release 5 is more complex than the corresponding detector for OFDM. The overall terminal complexity impact from introducing OFDM also depends on whether or not it can be assumed that advanced receivers will anyway be introduced in the UE. Note that work on improved receivers and the specification of related performance requirements is already underway within RAN4 within the Work Item “Improved receiver performance requirements for HSDPA”.

-------------------------------------End of text proposal----------------------------------------------------------
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