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1 Introduction

In the WID (RP-110457) of the downlink MIMO enhancement SI for Rel-11, CSI feedback enhancement for MU-MIMO and the potential impact to testing are included as one of the high priority items. The related text is duplicated below for convenience:
· With first priority:

· Identify the need for DL MIMO enhancements, and evaluate such enhancements, applicable to non-uniform network deployments, low-power nodes (including indoor), relay backhaul scenarios, and practical antenna configurations (especially 4 tx, and including geographically-separated antennas i.e. macro-node with low-power RRHs), including:

· Evaluate UE CSI feedback enhancements, including:

· Identify and evaluate techniques for CSI feedback accuracy enhancement, especially for MU-MIMO.
· Assess the standardisation impact of the studied techniques, including impact on CSI payload sizes. If relevant feedback proposals are not directly implicit in nature, the study of testing aspects should be included. 

In this contribution, we show some our views on the CSI feedback enhancement for MU-MIMO.

2 Proposals for CSI Feedback Enhancement

2.1. Accuracy enhancement 
Besides the quality of interference measurement, CSI accuracy is mainly related to the quantization accuracy of codebook. A popular view is that the enhancement for 2Tx/4Tx cross polarized antenna has the highest priority.There is an associated contribution[7] which discusses the details of the designed codebook and the performance evaluation. The simulation results shows that the proposed 4Tx DFT codebook, which has 16 DFT vectors, has less quantization errors than Rel-8 4Tx codebook.
Propose 1：The codebook for 2Tx/4Tx cross polarized antenna should be enhanced based on principles of Rel-10 8Tx codebook design。
2.2. MU-MIMO based CQI/PMI reporting
In this section, we introduce for MU-MIMO based CQI/PMI reporting.In Rel-8, rank-1 SU-MIMO feedback is reused for MU-MIMO transmission so that the MU-MIMO performance is limited from the inaccurate feedback. In the previous meeting，several company[4~6] proposed reference rank as possible enhancements for Release 11 for MU-MIMO.In this case, a reference rank can be provided by an eNB so that a UE calculated the MU-MIMO based CQI by the reference rank. Therefore, it can better estimate the co-channel interference and support the eNB to choose an appropriate MCS level. Therefore, reference rank based CQI feedback could be used to provide efficient support for MU-MIMO operation.
Propose 2: Introduce a reference rank.
Regarding how to inform the reference rank, the following two approaches could be considered.
· Option 1: Dynamic signalling (through another PDCCH) to indicate the reference rank; 

· Option 2: Higher layer semi-static signalling (through RRC) to indicate the reference rank; 

Option 1: Inform the UE by dynamic signalling. This method is more flexible with increase of the control signaling overhead. In order to decrease the overhead, only several selected ranks are informed to the UE, such as 2,4,6,8, then only 2 bits are needed.
Option 2: Configure the UE by semi-static signaling. This method can decrease the control signaling overhead significantly, with the disadvantage of less flexibility.
Considered that the channel rank is a long-term characteristic, it is more suitable for system with a fixed rank configured by semi-static signalling.
Propose 3: Higher layer semi-static signalling (through RRC) to indicate the reference rank.
3 Conclusion
In this contribution, we show some our views on the CSI feedback enhancement for MU-MIMO. Following the analysis above, we propose that:

Propose 1: The codebook for 2Tx/4Tx cross polarized antenna should be enhanced based on principles of Rel-10 8Tx codebook design.
Propose 2: Introduce a reference rank. 
Propose 3: Higher layer semi-static signalling (through RRC) to indicate the reference rank.
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