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1. Introduction

In RAN1#73, three following way forwards on MU-CSI was discussed.
Proposal 1) Improve CSI feedback for MU-MIMO by including MU-CQI offsets for multiple (e.g., up to 5) co-scheduling hypotheses: 

· MU-CQI offsets are encoded as wideband offsets relative to the SU-MIMO CQI

· The co-scheduling hypotheses are configured by RRC signaling. 

· The above MU-CQI offsets are supported in aperiodic feedback.
Proposal 2) Introduce RRC signaling per CSI process 

· To configure UE to derive CQI/PMI/RI assuming SU-MIMO or MU-MIMO transmission at eNB

· When SU-MIMO is assumed

· UE derives CQI/PMI/RI to maximize its own link capacity

· When MU-MIMO is assumed

· UE derives PMI/RI to minimize the quantization error of the principal eigen beam using rank 1/2 codebooks

· UE derives CQI conditioned on the derived PMI/RI
Proposal 3) Introduce a well-defined CSI-IM measurement interval by a measurement averaging window

· E.g. define interference measurement to the latest received CSI-IM resource

· FFS on RRC configurability for averaging window size
In this contribution, we discuss each proposal and give our views on MU-CSI for Release 12.
2. Discussion on each proposal
When deciding a scheme for MU-CSI, we should weigh performance benefits against its overall impacts on UE/eNB implementation. Below we describe our concerns regarding each proposal.

Proposal 1 mandates the UE to perform CQI computations for multiple (up to 5) precoder pair hypotheses during CSI feeback processing in order to support MU-MIMO. The hypotheses are signaled via higher layers and any precoder pairs can possibly be signaled. Our main concern regarding this approach is that, as higher layer signaling is a semi-static process, over which the channels may vary randomly, it is unclear how to determine companion precoder hypotheses for random conditions and whether only 5 hypotheses are really sufficient to improve performance compared to simple SU-MIMO and/or other MU-CSI proposals. 
Proposal 2 mandates the UE to compute precoders based on specific procedures for MU-MIMO. However, without any information about the channels of other users, the CQI computed by each UE is not applicable to MU-MIMO. In other words, it is an incomplete proposal. 
Proposal 3 has minimal UE impacts. It only restricts the interference measurement window. The drawback is that if the precoding used to inject ‘artificial’ interference on the CSI-IM resources is different from the actual precoding used for MU-MIMO then the reported CQI may not be accurate.
There is a fourth proposal from [1], which is not to introduce MU-CSI enhancement in Release 12.
3. Conclusion

When deciding a scheme for MU-CSI, we must weigh performance benefits against its overall impacts on UE complexity. Especially for Proposals 1 and 2, the value added at the expense of UE implementation complexity is questionable.

Considering the above-mentioned issues associated with all proposed methods, we believe further study is needed regarding MU-CSI and prefer not to introduce MU-CSI enhancement for Release 12.
As a second preference, if MU-CSI is to be included in Release 12 for whatever reasons, we favor Proposal 3 which has minimal UE implementation and specification impact.
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