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1. Introduction
CSI feedback schemes for CoMP have been intensively studied in recent RAN1 meetings. The followings are the working assumption from RAN1#66bis meeting:

· Standardise a common feedback/signalling framework suitable for scenarios 1-4 that can support CoMP JT, DPS and CS/CB.
· Feedback scheme to be composed from one or more of the following, including at least one of the first 3 sub-bullets:
· feedback aggregated across multiple CSI-RS resources
· per-CSI-RS-resource feedback with inter-CSI-RS-resource feedback
· per-CSI-RS-resource feedback
· per cell Rel-8 CRS-based feedback
Also an agreement from RAN1#67 meeting is

· CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.
In this contribution, we provide our views on Rel-8 CRS-based feedback for CoMP.
2. Per cell Rel-8 CRS-based feedback
Compared to CRS-based approach CSI-RS-based approach normally provides better channel measurement performance. This is because CSI-RS have more chance to avoid collisions of each other using different candidate RS positions and subframe offsets. Moreover, zero-power CSI-RS configured by other TPs within the CoMP measurement set can improve the channel measurement performance. It is well-known that CoMP gain is very sensitive to CSI accuracy. For that perspective, CSI-RS-based channel measurement should be a baseline for CoMP feedback.
CRS-based channel measurement can also provide accurate channel measurement in some specific cases. When a UE is located in the cell center, the relative received power of CRS is large enough to ignore interference and noise power. Another option to improve CRS-based channel measurement is to use zero-power CRS similar to zero-power CSI-RS. This means that neighboring TPs in the CoMP measurement set mute PDSCH REs at other TPs’ CRS positions. In these cases, CRS-based channel measurement may be considered for CoMP operations. A combined form of channel measurement using both CSI-RS and CRS may be implemented to improve the channel measurement performance. Then, this should require mapping between CRS ports and CSI-RS ports to eliminate ambiguity.
Observation 1: Rel-8 CRS-based feedback may be used for CoMP operation in some specific cases, e.g. possibly with the help of CRS muting of other TPs. 
CRS-based demodulation may be used for CoMP operations similar to TM4 [1,2], which can reduce RS overhead not configuring DM-RS. However, CoMP JT cannot be enabled with the current TM4 since DCI format 2 cannot convey multiple PMIs, each of which is used for PDSCH precoding at each transmission point. Thus, a new DCI format would be required to support CoMP JT. On the other hand, computational complexity at the UE side should be carefully studied if CRS-based demodulation would be used for CoMP operations. Unlike DM-RS-based demodulation, CRS-based demodulation for CoMP operations requires computational complexity which linearly increases with the number of TPs in the CoMP transmission set. This could be a huge burden for UE implementation. Thus, it would be natural to limit the number of TPs participating CoMP JT in this case. Rel-10 CA framework can be reused to enable CoMP DPS. With the CRS-based demodulation, the number of blind detections may increase with the number of TPs in the CoMP transmission set if the Rel-10 CA framework is to be reused in its current form. This also contributes to computational burden at the UE side.
Observation 2: Rel-8 CRS-based demodulation may be used for CoMP operations, which may require a new DCI format. Also, computational complexity burden at the UE side should be carefully considered.
3. Conclusions

In summary, we study various aspects of CoMP feedback and propose the following:
Observation 1: Rel-8 CRS-based feedback may be used for CoMP operation in some specific cases, e.g. possibly with the help of CRS muting of other TPs. 

Observation 2: Rel-8 CRS-based demodulation may be used for CoMP operation, which may require a new DCI format. Also, computational complexity burden at the UE side should be carefully considered.
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