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1. Introduction
The WI phase on downlink MIMO enhancement was agreed in RAN#57, and the following statements are described in the WID:
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In this document, we share our views on downlink MIMO enhancement for Rel-12.
2. Discussions
In Rel-8, RAN1 had intensively discussed the 4Tx SU-MIMO systems, and then finally agreed to adopt the codebook which consists of precoding matrices based on the Householder transformation with PMI/RI/CQI feedback. Furthermore in Rel-10, RAN1 discussed to modify the codebook design for 8Tx transmit antennas and the codebook was extended to dual-codebook taking into account the highly-correlated cross-polarized antennas in the case of 8Tx SU-MIMO. However, RAN1 did not spend enough time for the discussion of MU-MIMO optimization, and hence there is room for performance improvement in MU-MIMO. We should discuss the CSI feedback enhancement in Rel.12 period with the aim of performance improvement of MU-MIMO.

The introduction of multiple antennas is not an easy decision because the replacement of antenna is required when we reuse the existing system. Therefore, it is highly desired to achieve the considerable gain by multiple antenna techniques as much as possible without being unduly restricted by the conventional CSI feedback scheme.
3. Conclusion
In this contribution, we shared our views on downlink MIMO enhancement for Rel-12. In summary, we propose the following: 
Proposal:

· RAN1 should discuss the CSI feedback enhancement for MU-MIMO.
· It is highly desired to achieve the considerable gain by multiple antenna techniques as much as possible without being unduly restricted by the conventional CSI feedback scheme.
Identify reasons for diverse performance evaluation results of the study item. The ratio of outdoor-indoor UEs in Scenario A will be revisited.


Evaluate CSI feedback enhancements and identify the most promising solution(s). CSI feedback enhancement candidates include:


4-tx PMI feedback codebook enhancements to provide finer spatial domain granularity and support different antenna configurations for macro and small cells, especially cross-polarized antennas, both closely- and widely-spaced, and non-colocated antennas with power imbalance


a new CSI feedback mode providing sub-band CQI and sub-band PMI 


finer frequency-domain granularity


enhanced control of the reported rank and corresponding assumptions for CQI/PMI derivation, to improve support for MU-MIMO.


Depending on the outcome of the above studies, specify the selected enhancement(s) together with any necessary supporting signalling. 
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