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2  Introduction
In RAN#51, a DL MIMO enhancement study item was approved [1]. One objective mentioned is to study the following potential enhancements:
· Evaluate UE CSI feedback enhancements, including:

· Identify and evaluate techniques for CSI feedback accuracy enhancement, especially for
MU-MIMO.

· New codebooks or techniques for codebook selection, modification or update may be included, considering different environments and deployment scenarios.

· 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.

This contribution focuses on the technique for CSI feedback enhancement for MU-MIMO. It has been shown in last meeting that MU-MIMO has the potential for performance improvement with more accurate channel information. However, the room for improvement is limited with precoding inaccuracies, i.e. the lack of inter-user interference mitigation.  
3  Discussion on Scenarios and CSI Feedback
In Rel-8, Transmission mode 5 is designed for MU-MIMO and each scheduled UE is restricted in rank 1 transmission. It is designed mainly for high correlation scenario. New Transmission mode 9 is introduced in Rel-10 on MU-MIMO operation for high load and high geometry scenario. But the performance gain of MU-MIMO can be significantly achieved in constrast to SU-MIMO mainly based on the more accurate CSI information. During the Rel-10 timeframe, the precoding matrix is selected based on the SU CSI feeback which is not so accurate since the SU-PMI is not the optimal choice for the MU-MIMO operation.The explicit feedback is a effective method to mitigate the inter-user interference in for MU-MIMO, but it cannot be considered as a candidate scheme because the feedback overhead and backward compatibility.
Serveral contributions have presented one possible scheme to enchance CQI update by feeding back BCI/MU-CQI [2-5], i.e., an intended UE assumes that a certain PMI is used by the paired UE, and report the corresponding MU-CQI. Intuitively such information is helpful for eNB side CQI update. However there are still quite some remaining issues with this concept, such as 1) transmit precoding matrix of the paired UE may be not the same as the assumed BCI; and 2) reasonable feedback overhead constraint and latency. 
CSI feedback granularity increment has been proposed to enhance MU-MIMO operation, which can help improve the UE-pairing and reduce the transmit inter-user interference. Some designs have been proposed to increase feedback granularity, such as adaptive code book, multi codebook and Differential feedback, which provide performance benefits with a feedback overhead increase.
In Rel-11, non-uniform network, i.e, heterogeneous networks can become increasingly important, especially to offload traffic form the macro cell to small celles and provide better throughput in concentrated clusters and also to provide cell-splitting gains. In small cells, MU-MIMO can be considered as one potential target to enchance capacity because of significantly decreased pathloss and higher probability of line-of-sight component. Since these different characteristics compared to the macro cell, the further feedback enhancements should be considered on MU-MIMO operation. If MU-MIMO is supported between different transmission ports, interference coordination or interference mitigation schemes should be considered in CSI feedback enhancements.
Proposal 1: CSI feedback enhancement for MU-MIMO in small cell should be investigated with different channel characteristics comapared to Macro cell.

Proposal 2: Interference component reporting should be considered for supporting MU-MIMO with different transmission ports.
4 Conclusions
In this contribution, we discussed the CSI enhancement for MU-MIMO for different deployment scenarios in Rel-11. 
Proposal 1: CSI feedback enhancement for MU-MIMO in small cell should be investigated with different channel characteristics comapared to Macro cell.

Proposal 2: Interference component reporting should be considered for supporting MU-MIMO with different transmission ports.
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