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Introduction
In this contribution we discuss several outstanding issues of periodic CSI feedback for CoMP, e.g., CSI multiplexing, CSI compression, and reference process. 

Introduction 

CSI multiplexing
The issue of periodic CSI multiplexing in one PUCCH is fundamentally the same for CA and CoMP. Furthermore, considering that CoMP primarily targets cell-edge UE with low SNR geometry and limited coverage, CSI multiplexing on PUCCH is even more challenging for CoMP UE than for CA UEs. In RAN1#70 in Qingdao, it was agreed that multi-cell periodic CSI multiplexing for CA should not be supported in Rel.11.  Following the same consideration, multi-point periodic CSI multiplexing for CoMP should not be supported. 

Proposal:
· CSI multiplexing is not supported in Rel.11 for CoMP.


CSI reference process
Rank and subband-reference-process for CoMP was discussed in the last meeting.  Specifically, a CSI-process (referred to as CSI-process-A) can be configured with a RI/subband-reference-process (referred to as CSI-process-B) by higher-layer signalling. If a reference process is configured, the RI/subband indicator of CSI-process-A shall “inherit” the RI/subband indicator of CSI-process-B. In other words, when CSI-process-A reports its RI/subband indicator, it should always report the same RI/subband value as that of CSI-process-B.

CSI reference process is a beneficial mechanism to allow the network to control the CSI contents, which otherwise would be completely left to UE selection and create some challenging scenarios for eNB scheduler. A similar mechanism has been supported since Rel.8 where the network is able to control the rank feedback by codebook subset restriction, so that UE is instructed to only report ranks that are deemed necessary by the scheduler. Similarly for CoMP, the main envisioned benefits are summarized below:
· eNB scheduler
· Joint transmission: assuming a UE reports two PMIs associated with two points, TP1 and TP2. If PMI_1 to TP_1 is rank-1 while PMI_2 to TP_2 to rank-2, eNB cannot simply follow the PMI feedback for JT beamforming due to rank mismatch. The scheduler may still perform an estimation on the appropriate rank for JT-transmission (rank-1 or rank-2), which requires overwriting at least one PMI report. This reduces the CQI accuracy and compromises CoMP performance.
· Dynamic point blanking: For frequency-selective DPB, eNB may schedule a UE on two subbands, where scheduling on the first subband is based on CQI_1 under the hypothesis of a blanked neighbouring point, and scheduling on the second subband is based on CQI_2 without blanking. The SNR values under different blanking hypotheses could be significantly different, resulting in different rank reports on two subbands. This complicates rank adaptation for eNB scheduler. The precisely same issue has been discussed in Rel.8 for rank reports on different subbands, where it was agreed that only wideband RI is supported.
· UE  feedback 
· CSI-reference-process is able to reduce the CSI feedback complexity significantly. For any CSI-process that is configured with a reference-process, UE may completely skip the rank search, and performs precoder search in the rank reported by the RI-reference-process. This is analogous to Rel.8 codebook subset restriction which reduces the UE computational burden.

CSI-reference-process is inherently aligned with the existing LTE mechanisms for network-controlled CSI feedback (e.g. codebook subset restriction, wideband RI restriction) and makes it possible to substantially reduce the eNB/UE complexity. Due to such benefits, we think that CSI-reference-process could be considered in Rel.11 for CoMP, provided that the final design is simple and doesn’t introduce other complications at the eNB/UE side. 

Observation:
· CSI-reference-process is beneficial for eNB-side scheduler design and UE feedback complexities reduction. It is worthwhile to be considered in Rel.11, provided that the final design is sufficiently simple and straightforward. 


CSI compression
Assuming CSI-reference-process is introduced, it was conjectured that the RI/subband indicators of CSI-process-A can be dropped because it is of the same value as the RI/subband-report of CSI-reference-process-B. Although appealing in theory, CSI compression has several problems in our view
· The payload reduction by dropping the RI/subband indicator is quite limited (e.g. 2-3 bits). Such a marginal reduction is not expected to bring any substantial performance improvement. 
· In some CSI-reporting mode, RI/subband indicators are jointly encoded with other CSI feedback contents. It is unclear how dropping RI/subband would work in these scenarios. 
· Dropping requires a different PUCCH reporting timeline, and thus mandates a separate eNB receiver and UE transmitter implementation. Considering the fact that up to X (X=3 or 4) CSI-processes could be configured per UE, and that each CSI-process can be independently configured with its reference-process, there appears to be a large number of possible PUCCH timelines if compression is to be considered. Furthermore, as different CSI-processes may be independently configured with different PUCCH periodicity/offset, the PUCCH reporting timeline could be further complicated.

Given that the purpose of having CSI-reference-process is to reduce the eNB/UE complexity, it is not preferable to introduce CSI compression as it complicates the eNB/UE design adversely. 

Proposal:
· No CSI compression on PUCCH in Rel.11. 

Conclusions
In this contribution we discussed the remaining issues of periodic feedback for CoMP. Our views are summarized below:

Proposals:
· CSI multiplexing is not supported in Rel.11 for CoMP.
· CSI-reference-process is beneficial for eNB-side scheduler design and UE feedback complexities reduction. It is worthwhile to be considered in Rel.11, provided that the final design is sufficiently simple and straightforward. 
· No CSI compression on PUCCH. 
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