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1. Introduction

In RAN#51, it was agreed to consider DL MIMO enhancements for Rel-11 as following [1]:
· With first priority:

· 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.
· With second priority:
· Evaluate open-loop MIMO, including open loop MU-MIMO operation
· Within the constraint of not introducing new antenna ports, evaluate possible enhancements for demodulation RS for MIMO, including considering improved orthogonality for MU-MIMO and possibilities for DMRS overhead reduction.

In this contribution, we share our views on DL ΜΙΜΟ enhancements relevant to Rel-11 study phase especially with regards to UE CSI feedback accuracy enhancements
2. Proposed downlink MIMO enhancements for Rel-11

a) Enhanced UE CSI Feedback for MU-MIMO
It is well recognized that Rel-10 CQI report is primarily applicable for SU-MIMO as it does not take into account the multi-user interference. Hence, in order to improve the MU-MIMO performance, there is a need to enhance the associated MU-MIMO feedback. One such MU-MIMO enhancement was proposed in [3] where it was shown that by using an additional CQI/PMI feedback, the MU-MIMO performance can be significantly enhanced both for the cell edge throughput and spectral efficiency. The idea of the companion feedback is to report to the eNodeB the best PMI to be paired with the preferred PMI for MU-MIMO operation i.e. if the precoding is done according to the recommended companion report; the interference observed at the UE is minimized. 
Proposal:
· Consider the use of additional best/worst companion feedback reporting for MU-MIMO operation. The tradeoff between performance improvement and overhead increase caused by the additional feedback needs to be studied.

b) Control channel enhancement for MU-MIMO

In a companion contribution [4], we discuss the need for downlink control channel enhancement for MU-MIMO and CoMP operation. In particular, in [5] it was shown that the PDCCH capacity in MU-MIMO operation is a bottle-neck. Hence, there is a need of the control channel enhancement both for MU-MIMO and CoMP, for example a compact DCI format and/or the expansion of PDCCH region may be studied [4].
Proposal:
· The control channel enhancement should be studied taking into account both single-cell MU-MIMO and CoMP discussion.

3. Conclusion

In this contribution, we shared our views on DL MIMO enhancements in Rel-11. We propose that the use of an additional companion feedback be studied for Rel-11.In particular, the tradeoff between performance improvement and overhead increase caused by the additional feedback bits need to be investigated. Furthermore, we also propose enhancements to the control channel to support MU-MIMO.
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