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1. Introduction
The followings are the working assumption agreed for CoMP CSI feedback 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
In RAN1 #67 and #68b, two agreements were made 

· CSI feedback for CoMP uses at least per-CSI-RS-resource feedback
· Inter-CSI-RS-resource phase indicator feedback is not supported in Rel-11
In this contribution, we provide our views on Rel-8 CRS based feedback for CoMP.

2. Discussion on CRS based CoMP
CoMP operation relies on CSI estimation on the network side corresponding to channels of multiple transmission points. In previous Rel10, CRS based CSI feedback is used for TM1-8 and CSI-RS is used for TM9. CRS based feedback has been discussed for CoMP from the perspective of measurement and demodulation, the main benefit is not necessary to implement DMRS for demodulation and approximately 10% overhead could be reduced for 2Tx antenna setups [1]. But CSI measurements on CRS would not achieve CoMP gain, because the RE carrying CRS will have chance to be collided with PDSCH of neighbour cells in the coordination area. Muting approach can be performed on OFDM symbols carrying CRS on PDSCH which will lose many REs for PDSCH. 
CSI-RS based approach has more chance to avoid collisions of each other using different candidate RS positions and subframe offsets. In Rel-11, CSI-RS is considered to extend from TM9 with the objective of allowing CSI-RS based feedback for TMs other than TM9. Therefore, CSI-RS based feedback for measurement accompanied by implementing CRS-based demodulation seems desirable to balance performance and feedback overhead, for example by reusing TM4 procedures except for CSI feedback.  
CoMP has been agreed to include JT, DPS and CS/CB, supporting CSI-RS based feedback but CRS based demodulation may have different control signaling impact for different schemes. For example, in case of JT, channel status can be obtained by feeding back a single aggregated CSI-RS under which there are multiple TPs configured by network. But the configuration of DCIs for the PDSCHs of target UE from different cells may need to be clarified and the codebooks of the precoding for different transmission points also should be scheduled which may require additional control signaling. For other CoMP schemes, some changes to downlink control signaling would be also needed to inform the UE which cell’s CRS (or which combination of CRSs) to use for demodulation. The impact associated with such additional control signaling is limited though and the specifics of the signaling could be aligned with carrier aggregation functionality.  
Observation1: CoMP gains should be further evaluated with feedback and demodulation over CRS, these gains would be assessed on the consumption of overhead by using DM-RS.
Observation2: The comparison on the performance of different CoMP schemes between the configurations on CRS based feedback and CRS based demodulation but CSI-RS based channel measurement with different transmission should be made to clearly explicit the disadvantage of CRS based channel measurement.
3. Conclusions
Observation1: CoMP gains should be further evaluated with feedback and demodulation over CRS, these gains would be assessed on the consumption of overhead by using DM-RS.

Observation2: The comparison on the performance of different CoMP schemes between the configurations on CRS based feedback and CRS based demodulation but CSI-RS based channel measurement with different transmission should be made to clearly explicit the disadvantage of CRS based channel measurement.
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