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1. Introduction
In RAN#51 plenary meeting, the downlink MIMO enhancement study item proposal [1] for Rel.11 has been agreed in which evaluate UE CSI feedback enhancements. It also proposed that the enhancement should be applicable to non-uniform network deployments, low-power nodes (including indoor), relay backhaul scenarios, and practical antenna configurations. Since different scenarios have quite different spatial channel property, codebook issues should be considered.
In this contribution, we discuss CSI feedback enhancements for MIMO operation by multiple codebooks. The different codebooks are designed with optimization for different scenarios. Also by multiple codebooks, both PMI and explicit CSI feedback can support. The RRC signaling for codebook selection is also discussed.
2. Multiple codebooks for CSI Feedback in different Scenarios
Here we consider CSI feedback enhancements for MIMO operation in different cases such as non-uniform networks, low-power nodes and practical antenna configurations.
2.1. Multiple codebooks 
In 3GPP LTE and LTE Advance from Rel.8 ~Rel.10, only one codebook is define for each antenna configuration (number of Tx), that is, if the number of Tx is fixed, the codebook is fixed. So there are 3 codebooks in DL which are 2 Tx codebook, 4Tx codebook and 8Tx codebook with different rank, and 2 codebooks in UL which are 2 Tx codebook and 4Tx codebook with different rank. If the number of Tx antenna is fixed, the related one codebook is employed for all the cases, no matter the channel is highly correlated or sparsely correlated.
The codebooks of 2Tx and 4Tx were defined in Rel. 8, which are designed mainly for independent MIMO spatial channel. The codebook of 8Tx was defined in Rel. 10, which is optimized for high correlation channel. However for different scenarios, both high correlation and low correlation are possible, especially for 4Tx case. So only with original codebooks is not optimal solution. 
As to this issue, maybe there are two alternative ways to enhance the MIMO for different scenarios.

Alt 1: updated the original codebooks, and make the updated codebook be optimized for both cases.
Alt 2: Design multiple codebooks. The different codebooks are designed with optimization for different scenarios.

Between these two options, we think Alt2 is better. The reason is:

1) With same codebook size which means the same CSI feedback overhead, alt 2 may have better performance since the codebook is optimized for only one specific scenario.

2) In Rel.8 ~Rel.10, the codebook is designed mainly for PMI feedback. It is not good for explicit CSI feedback. In Rel. 11, if both PMI feedback and explicit CSI feedback are supported, we may also need multiple codebooks.
So, we proposed to use multiple codebooks with different codebooks for different scenarios. For each antenna configuration, several codebooks are defined for PMI feedback for high correlation channel, PMI feedback for low correlation channel, explicit CSI feedback for high correlation channel and explicit CSI feedback for low correlation channel.
2.2. RRC signaling for codebook selection 
Although multiple codebooks are defined, at one time, only one codebook is used for feedback. RRC signaling is need for codebook selection. Usually for DL, high correlation and low correlation is cell specific. However, PMI feedback and explicit CSI feedback can be UE specific. With considering all of these two cases, it is better that RRC signaling for codebook selection is UE specific or harmonized Cell and UE specific. 
3. Conclusion
In this contribution, we discuss CSI feedback enhancements for MIMO operation. Multiple codebooks are suggested for different scenarios, and also to support both PMI and explicit CSI feedback. Related to multiple codebooks, we suggest UE specific RRC signaling for codebook selection or half UE specific RRC signaling for codebook selection.
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