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1. Overall Description:
In RAN4 #46 meeting in Sorrento, Feb 2008, the impact of MIMO schemes on RAN4 requirements was discussed [1]. In this contribution, we outline our views and provide answers to the issue raised in the RAN4 LS. 
In [1], RAN4 raised the following issues:

Aspects regarding the terminal and network complexity were considered in addition to issues related to interoperability verification. In particular, these aspects were raised in the context of small delay CDD, wideband precoding and the antenna selection option included in the spatial precoding codebook on antenna ports {0,1}.

In addition, RAN4 asked the following action from RAN1

TSG RAN WG4 would kindly like to ask RAN WG1 to reassess the aforementioned features in view of the uncertain benefits and the required testing effort. 

Response:
On the issue of the antenna selection included in the spatial precoding codebook on antenna ports {0,1}, we view the inclusion of the antenna selection codewords as unnecessary and in violation of the constant modulus property of the past codebook design working assumption. Similar view has been brought up in the previous meetings, for example in [3]. Therefore, we propose to exclude from the control signalling support both the rank-1 and rank-2 codewords associated with antenna selection. As a result, we will need to support 4 rank-1 codewords and 2 rank-2 codewords for the closed-loop SU-MIMO operation in 2Tx case.

On the issue of small delay CDD, we observe from the recent simulation results in [2] that 

·  Zero and Small-delay CDD modes can provide their own performance gain in combination with channel dependent precoding according to the channel and system environment.

· Zero-delay CDD mode is appropriate for the wideband precoding in order not to hurt the precoding gain in a high correlation channel.

· Small-delay CDD mode is beneficial for the frequency selective precoding in order to increase multi-user scheduling gain under high loaded cell.

We also observe from [2] that timing misalignment across the transmit antennas degrades the performance of wideband precoding significantly, therefore fine tuning of the misalignment is required for wideband precoding. Furthermore, since timing misalignment will be compensated for proper wideband precoding, it will not likely have any major impact on the small-delay CDD performance. 
Therefore, RAN1 keeps staying with the current working assumption of both zero/small-delay CDD, as well as the wideband precoding support.
2. Actions:

RAN1 kindly asks RAN4 to take the above responses into account in their future works on LTE/SAE.

3. Date of next TSG-RAN WG1 meetings:

RAN1 #53

May 5-9, 2008


Kansas, USA
RAN1 #53bis 
June 30- Jul 4, 2008 
Warsaw, Poland
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