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1. Introduction
The followings are the working assumption to support downlink CoMP.

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.
This contribution provides discussions on the need for inter-CSI-RS-resource feedback.
2. Inter-CSI-RS-Resource Feedback
Per CSI-RS-resource PMI and CQI feedback enables dynamic switching between different CoMP schemes due to its scalability. The network can accurately compute the expected CSI for each CoMP schemes such as DPS and CS/CB [1]. As for JT, per CSI-RS-resource PMI and CQI feedback provides the information for JT, but not sufficient.
An aggregated CQI feedback has been proposed under the assumption that signals from multiple TPs joining JT will be non-coherently combined at the UE. The aggregated CQI can accurately indicate the CQI in the case of non-coherent JT. This type of additional feedback also contributes to CoMP gain in terms of non-coherent JT. However, the CoMP gain from JT cannot be fully exploited since multiple signals transmitted from cooperating points do not always combine constructively. Particularly if the number of UEs is small or data traffic is not heavy, non-coherent JT gain would diminish even with aggregated CQI. This is because there would be less chance for the scheduler to find UEs who combine multiple signals constructively. Moreover, channel rank is limited to the per-CSI-RS-resource feedback. Considering that the appropriate value of channel rank in JT may be higher than that in non-JT operations, the benefits from JT must be limited.
Proposal 1: Additional aggregated CQI feedback doesn’t seem to be a cost-efficient solution since it cannot fully exploit CoMP gain from JT due to limited RI.

As another type of inter-CSI-RS-resource feedback, a phase corrector has been proposed for coherent JT. In [2], we have verified that the inter-CSI-RS phase information provides notable CoMP gain supporting coherent JT. Although channel rank is limited as in aggregated CQI feedback, the phase corrector enables MU-JT which provides notable CoMP gain from simultaneous support of multiple UEs. In the case of MU-JT, we can observe that only 2 bits phase information offers more than 30% improvement for edge UEs. This phase corrector information may need to be reported even when PMI is obtained by SRS because SRS reception in a CoMP cluster may not provide accurate phase information among multiple CoMP points due to the difference in the propagation delay, clock drift, etc. Some implementation issues should be considered such as time misalignments and frequency offsets between geographically distributed TPs.However, benefits from CoMP JT seem promising at least some useful scenarios like CoMP scenario 1 and 4.
Proposal 2: Additional phase information should be considered as an inter-CSI-RS-resource feedback at least for CoMP scenario 1 and 4.
Phase information feedback may require some standardizing efforts since new RAN4 test plans should be discussed and designed for this new type of feedback. If related work load cannot be resolved in the timeline of Rel-11, the phase information can be conveyed to the network within the conventional feedback framework by configuring a CSI-RS-resource across different TPs [3]. As another type of feedback that can maximize JT gain and that can minimize spec changes on the conventional feedback framework, aggregated PMI feedback can be considered. The phase information can be reflected in the aggregated PMI feedback. Also, higher rank can be supported in JT, which could fully exploits JT gain. More details on how to handle CSI-RS configurations to aggregated PMI are described in our companion contribution [4].
Proposal 3: If inter-CSI-RS-resource feedback is not standardized, at least CSI-RS configuration across different TPs or aggregated PMI should be considered to support JT.
3. Conclusion
This contribution discussed the need for inter-CSI-RS-resource feedback. The following proposals were made based on the discussion: 
Proposal 1: Additional aggregated CQI feedback doesn’t seem to be a cost-efficient solution since it cannot fully exploit CoMP gain from JT due to limited RI.

Proposal 2: Additional phase information should be considered as an inter-CSI-RS-resource feedback at least for CoMP scenario 1 and 4.

Proposal 3: If inter-CSI-RS-resource feedback is not standardized, at least CSI-RS configuration across different TPs or aggregated PMI should be considered to support JT.
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