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1 Introduction

In the Release 11 study item Study on further Downlink MIMO enhancements for LTE-Advanced, the main topics studied were CSI feedback enhancements, issues from real life MIMO deployments and downlink control signalling enhancements. This document discusses the outcome of the study, especially the achieved system performance with CSI feedback enhancements, and proposes the appropriate conclusion. 
2 Discussion
The CSI feedback enhancements were studied in scenarios prioritized by the operators [1], with main focus on closely and widely spaced cross-polarized 4Tx antennas, in macro cells (scenario A) and outdoor small cells with localized antennas (scenario C). Additionally, the case with outdoor and/or indoor low-power RRHs with coordination with the macro (scenario B) was considered with lower priority.
A variety of proposed enhancements were studied, investigating gains of standalone enhancements as well as their combinations. Several of these studied techniques were also previously investigated during the Release 10 MIMO work item. Some of the simulation results were based on idealized assumptions, such as ideal channel estimation, feedback and receivers, and the results can therefore be considered as a best-effort evaluation in terms of trying to find the realistic upper bound for the performance. 
Based on the summarized results from the evaluation campaign [2], we observe that the potential gains for single-point CSI feedback enhancements are limited. Considering the realistic and baseline assumptions, single digit gains are observed in the relevant scenario A (80% indoor and 20% outdoor user distribution), providing ~8% in average spectral efficiency and median user throughput and ~5% in cell-edge user throughput. Similar observations can be made for scenarios C1/C2. When considering all available results, including also the results that were not according to the agreed simulation assumptions, the averaged gains are still low showing that not even moderate improvements are achievable. On the contrary, it is expected that also these would reach single digit gains with realistic assumptions. The latter was already shown in some of the submitted results. A full summary of the simulation results can be found in the Excel sheet attached to this contribution.
The available system performance results are also in-line with the observations drawn during Release 10 MIMO work item. All in all, thorough and sufficient investigations have been done for CSI enhancements and the lack of significant gains should be clear.
During the course of the study item, the accuracy of UE rank reporting was highlighted as one of the most important real life issues, in the scenario of geographically separated antennas where the received power from different CRS ports of the cell has a large power imbalance. It was concluded that any problems with rank reporting in the described scenario should be handled by the development of appropriate performance requirements and an LS was sent to RAN4 [3]. 

The motivation for introducing an enhanced PDCCH stems from the desire to provide increase control channel capacity, providing beamforming and/or diversity gains, and improving the spatial reuse of the control channel resources. Hence the enhanced PDCCH spans over multiple system features such as carrier aggregation, CoMP, frequency domain ICIC and single point MIMO and is already sufficiently covered in the appropriate work items.
3 Conclusion
Based on the above observations it is recommended that:

· No specification or further study of CSI enhancements in Rel-11

· The rank reporting issues can be handled by RAN4 specifying the appropriate performance requirements

· Control channel enhancements can be continued within the scope of the existing Rel-11work items 
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