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1
Introduction
In previous meetings, the following working assumptions have been established for discussions relating to feedback operations for downlink CoMP schemes [1].
Working assumption from RAN1#66bis:

· 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
Note that use of SRS may be taken into account when reaching further agreements on the above.
Agreement from RAN1#67:

· CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.
Furthermore, in RAN1#68bis, we have concluded that
· Inter-CSI-RS-resource phase indicator feedback is not supported in Rel-11.
This paper aims to delineate our views on feedback modes for DL CoMP operations.
2
Discussion
2.1 Feedback Framework
Due to diverse opinions on the contents of channel state information (CSI) that should be supported for CoMP operations, the scope of the last few meetings has not been focused on correspondent feedback configurations. It has been agreed in RAN1#67 that the feedback for CoMP should be at least supported in a per-CSI-RS resource manner; this implies that the UE should report individual CSI associated to each of the transmission points within the configured measurement set. The other types of feedback contents such as aggregated PMI/CQI are still under discussion.
Supporting per-CSI-RS-resource feedback for CoMP virtually leads to an operational requirement that is analogous to carrier aggregation (CA) introduced in Rel-10, where per-carrier CSI is reported for each configured downlink CC. Thus, several papers submitted previously have suggested reusing the feedback framework of CA due to the shared similarities [2-4]. The feedback structure based on PUCCH/PUSCH can therefore be reused while the actual contents can be further generalized for CoMP schemes subsequently. 
Note that in such framework, the feedback for multiple CSI-RS resources is multiplexed in time-domain, and the feedback periodicity and offsets are configured distinctly in a per-CSI-RS-resource fashion. Apparently, the occurrence of feedback collision could be inevitable. According to feedback mechanism for CA, CSI-dropping should be applied in such events. The impacts of CSI-dropping to CoMP performance is, however, not certain and requires further evaluation.
Proposal: 

· The feedback framework of CA can be reused for per-CSI-RS-Resource feedback required by CoMP operations, under thorough evaluations on impacts of CSI-dropping to CoMP.
2.2 Periodic and Aperiodic Feedback
The feedback content is largely dependent on the DL CoMP scheme (such as JT, DPS, and CS/CB) that is being applied or planning to be initiated by the eNodeB instantaneously. To be more specific, the necessitated information that should be included in the feedback (CQI, PMI and RI, as well as the correspondent CSI-RS-resource) is varied case to case. From our point of view, both periodic and aperiodic feedback should be supported, where the periodic feedback is mainly dedicated to the more fundamental CSI reports (e.g. CQI per CSI-RS-resource), while the aperiodic feedback is triggered when specific additional information is needed to carry out a certain CoMP scheme.
Proposal: 

· Periodic feedback is dedicated to fundamental information such as CQI per CSI-RS-resource, while aperiodic feedback is used to convey more specific information for certain CoMP schemes.
3
Conclusions

In this paper, we have pointed out some of our opinions on feedback configurations for DL CoMP. The conclusion is summarized below: 
· The feedback framework of CA can be reused for per-CSI-RS-Resource feedback required by CoMP operations, under thorough evaluations on impacts of CSI-dropping to CoMP.
· Periodic feedback is dedicated to fundamental information such as CQI per CSI-RS-resource, while aperiodic feedback is used to convey more specific information for certain CoMP schemes.
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