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Introduction
The objective of the study on Downlink MIMO Enhancement for LTE-Advanced includes the following:
· Evaluate issues from real-life network deployments of MIMO. 
· 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.
· 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. 
· Evaluate enhancements for downlink control signalling:
· to support MU-MIMO;
· based on UE-specific reference signals.
All studies should evaluate the throughput gains potentially achievable from the studied techniques, especially for MU-MIMO, while also taking into account estimation errors, calibration errors, complexity, feedback overhead, backward compatibility and practical UE implementations. Reuse of existing feedback frameworks should be considered if possible. Sub-band versus wideband feedback should be taken into account. 

Besides the issues that have been identified in previous meeting, another issue with the spatial multiplexing in Rel 10 DL MIMO is that the data layers are transmitted through different spatial streams, which experience different SINR at the receiver. Let the singular value decomposition (SVD) of the channel H be
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The ideal precoder of rank k achieving the maximal capacity is given by 
[image: image2.wmf](

)

,

*

K

H

K

V

W

=

where 
[image: image3.wmf](

)

K

H

V

is the first columns of the right singular matrix 
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 are ranked in descending order. The SINR of the received layer k is
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It is clear that 
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. Different layers experience different SINR and will have different block error probability when decoded. When a codeword is mapped to more than 1 layer, different symbols have different SINR and this will degrade the performance at the decoder. The current Rel 8/10 codebook is designed for maximizing the channel capacity (sum capacity) without considering the SINR imbalanced issued described above. Using the PMI feedback mechanism, the UE picks out of the codebook the codeword achieving the highest capacity and feeds it back to the eNB. When the eNB transmits to the UE using the corresponding precoder, this leads to different data layers exhibiting different SINR and incurs decoding performance loss. 
This effect of different SINRs on different transmission layers can be mitigated with either improvement in codebook and feedback design, or some pre- and post-processing at the transmitter and the receiver side. Detailed mechanism needs further investigation.

Based on this observation, we propose the following:
Proposal: To include the MIMO SINR imbalance issue in the DL MIMO enhancement topics.
1 Conclusion
We have identified the issue of SINR imbalance in MIMO spatial multiplexing and made the following proposal:
Proposal: To include the MIMO SINR imbalance issue in the DL MIMO enhancement topics.
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