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1.Introduction
In RAN1 #66 meeting, in [1]the following scenarios (A, B, C) were agreed to be studied with high priority, in the following order:

Priority 1: Scenarios A and C

Priority 2: Scenario B

A. Macro cell:  Cross-polarized Macro-sites (2Tx, 4Tx)

o  Closely or widely spaced

B. Outdoor and/or indoor low-power RRHs, with coordination with the macro

    o  High power RRH + low power RRHs  

C. Outdoor small cell(s) with localized antennas
o  Cross polarized/Co-polarized (mainly 4Tx)
o  Uncorrelated (less correlated)
o  Low mobility

Agreement:

Macro cell and small cells scenarios (scenarios A and C above) are to be studied with a higher priority compared to the “Outdoor and/or indoor low-power RRHs, with coordination with the macro” scenario (scenario B above) in the DL MIMO SI, with the following motivations:

· Single point transmission should be the focus of the DL MIMO SI 

· Coordination aspects have a lower priority in the DL MIMO SI
In this contribution, we shared our view on DL MIMO CSI feedback enhancement of single point for Rel-11.                                                                                
2 CSI Enhancement 
2.1 Codebook enhancement

As indicated in [1], the main focus from Macro deployment point of view should be related to cross-polarized antenna setups with closely spaced and widely spaced column setups for 2TX and 4TX antenna configurations. 
Release 10 downlink MIMO has been enhanced with the introduction of CSI-RS, SU-MIMO transmission up to 8 layers, and dynamic SU-MU MIMO switching. In addition, a new CSI feedback mechanism was introduced solely for the 8-tx antenna case. For 2Tx, little performance gain can be anticipated by codebook enhancement due to the small number of transmit antenna; thus the necessity of 2Tx codebook enhancement is not emerged, either. However, considering the real-life antenna configuration most macro cell deployment would be 4 Tx antennas, we believe that the feedback for 4 Tx antennas merits further improvement. For co-located transmit antenna arrays, closely spaced cross-polarized antenna configurations will be widely deployed in Rel-11. While for 4Tx, the current codebook is optimized for closely spaced ULA and low correlated spatial channels, thereby performance may not be optimized for closely spaced cross-polarized antenna configurations, and during the Rel. 10 timeframe, these scenarios have been extensively investigated with respect to the 4TX codebook and got significant gains for 4Tx codebook enhancements, especially in closely spaced cross-polarized antenna configurations. However, no enhancements were approved in Rel-10 due to limited time. Therefore, attention should be paid to codebook enhancement for this configuration to improve the performance in Rel-11 stage. As a consequence and especially considering the required prioritization, we suggest to refrain from any investigation repetition and to keep the conclusions drawn during the Rel. 10 timeframe in these scenarios.
Proposal 1: 4TX codebook should be enhanced, but refrain from any investigation repetition of Rel-10 frametime.
2.2 Implicit feedback and Explicit feedback
Throughout Release 10 CSI discussions, various feedback mechanisms have been considered, exploring schemes of explicit and implicit feedback. And the issue of explicit and implicit feedback was debated extensively. The implicit feedback was chosen for two main reasons: better testability and slightly smaller feedback overhead. In small-cell operation, the better channel status and lower mobility use case can potentially make the feedback cost low enough as the uplink radio efficiency improves. It was reported that with accurate CSI and CQI, ideally on a per subband basis, substantially gain in cell average capacity can be expected. However, the MU gain and use case still needs further study especially under non full buffer traffic condition and with potentially smaller number of UEs in small cells. 
Explicit channel feedback has been mentioned by various contributions during as a possible CSI feedback enhancement. While explicit feedback seems attractive from the feedback information point of view, practical points such as testability, implementation complexity, standardization effort and limited feedback link capacity make such schemes less appealing in real world. But explicit feedback methods have advantages of flexibility and ability to support many classical interference-nulling algorithms which is more beneficial to MU-MIMO operation , as well as low computational complexity required at UE. So we suggest that in Rel-11 we should strive for implicit feedback enhancements, explicit feedback is not precluded, need to be further studied.
Proposal2: Implicit feedback should be the baseline and explicit feedback needs to be further studied for Rel-11.
2.3 CSI Feedback Granularity
It is well-established that significant MU-MIMO performance gains can be achieved by improving the effective CSI feedback granularity and CSI feedback granularity increment has been also proposed in Rel-10. Finer beam granularity and time/frequency CSI reporting granularity were considered. To increase beam granularity, several types of new codebook structures such as adaptive codebook, multiple codebook were proposed. However, new codebook structure was not agreed in Rel-10. The feedback granularity is dictated by the subband sizes for CQI and PMI. Either CQI or PMI can be reported per subband, but not both at the same time. During Rel-10 time frame, introducing the possibility for frequency-selective PMI and frequency-selective CQI in the same PUSCH CSI Mode 3-2 report were discussed. The discussions were terminated because of lack of time but the fundamental issue remains. Due to this reason, CSI feedback granularity enhancement was not introduced in Rel-10. And also for a system with 20 MHz bandwidth, the subband size is 8 RBs. Subband sizes is an area where there might be room for improvement and worthwhile to study also for new scenarios with low power nodes where channel conditions may be different. 
Proposal 3:CSI feedback granularity should be studied in Rel-11.
.2.4  MU-MIMO feedback 
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 is best-companion PMI/CQI feedback, and 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. Essentially, the best-companion PMI tells the eNB about the null-space of the particular UE and this information could be used in generating MU-MIMO precoding at the eNB. For a given number of interfering layers, the best companion CQI(s) accounts for the inter-user interference assuming that the best companion PMI(s) are used as the precoders for the interfering layers/users.
Proposal 4: MU-MIMO feedback should be enhanced in Rel-11.
3.Conclusion
In this contribution, we discussed the DL MIMO CSI feedback enhancement of single point for Rel-11. Our proposals are summarized as follows:
1. 4TX codebook should be enhanced.
2. Implicit feedback should be the baseline and explicit feedback needs to be further studied for Rel-11.

3. CSI feedback granularity should be studied in Rel-11.
4. MU-MIMO feedback should be enhanced in Rel-11.
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