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1
Introduction

At RAN1 #69, an agreement was reached for the periodic feedback of multiple CSI processes in CoMP.

· Working assumption is independent configuration of multiple CSIs for periodic report

· At least in the case of PUCCH:

· In case 2 or more CSIs are configured in the same reporting instance(s), FFS the details of

· Collision handling

· Compression/multiplexing

· Observation: By configuring 2 or more CSIs with the same set of reporting instances, it is possible to compress/multiplex multiple CSIs into the same set of reporting instances.

An e-mail discussion was conducted to discuss the remaining issues of periodic feedback for CoMP [1]. 
In this contribution we give our views on the proposals stemming from this email discussion as well as discuss the remaining FFS.
2
Discussion
Use of the term “CSI process” in specifications
It has been agreed that CoMP feedback will reuse CA framework as much as possible.  In current specifications, CA specific functions are defined per serving cell.  This ensures there is no confusion as to what carrier a certain parameter or function belongs to.  Similarly, for CoMP, specifications should include the concept of CSI process for any procedure where such processes need to be identified.  For example, when reusing CA rules for collision handling, we may talk of a CSI process with lowest index value.
Proposal 1: The term “CSI Process” is used to refer to the association of one channel part (one NZP CSI-RS resource from the CoMP measurement set) and one interference part (one interference hypothesis).
CoMP collision handling
During the e-mail discussion two types of collisions were discussed, intra-CSI process collisions of feedback reports and inter-CSI process collisions of feedback reports.  Given that periodic feedback for a CSI process should essentially reuse as R10 feedback as much as possible (with the possibility of removing redundant report types), it is unclear that there is a need to adapt intra-CSI process collision handling from R10.
On the other hand, for inter-CSI process collisions, the effect of dropping some report types are not the same as for CA.  For effective CoMP operation, the network requires relevant feedback for multiple CSI processes in the same scheduling decision.  Therefore, dropping feedback reports for one CSI process directly affects the scheduling decisions.  However, it is unclear why a network, aware that it needs such relevant feedback, would create such collisions when configuring the UE with periodic feedback for multiple CSI processes.
If required, one enhancement to collision handling that could be implemented for CoMP operation is to have first priority based on the CSI process index.  This would ensure that there would be a fallback or default CSI process for which no reports are ever dropped.  Additionally, the fallback CSI process could be semi-statically configured, given that the network conditions may change.
Proposal 2: There is no need for any adaptation for collision handling of inter- or intra-CSI process collisions in CoMP operation.
Compression of CSI reports
During the e-mail discussion, the use of compression for periodic feedback reports was debated.  The proposal coming out of the e-mail discussion (proposal 8) states that any compression /multiplexing of CSI for CoMP, if supported, should be aligned with conclusions for CA.
As discussed above, the correlation between feedback reports of different CSI processes is something unseen in CA between serving cells.  Therefore compression/multiplexing rules developed for CA may not take advantage of such a CoMP-specific property.  Hence, simple, CoMP-specific compression rules should not be precluded.  For example, the PMI for two CSI processes that have the same channel part does not need to be repeated in the same report.

Proposal 3: If two CSI processes have the same channel part and are multiplexed in the same report, PMI is reported for only one.
Periodic CSI reporting on PUSCH
Given the increase in feedback required for CoMP operation, coupled with the limited capacity of PUCCH, it has been proposed to study the use of PUSCH for periodic feedback reporting.  This would ensure timely feedback for all CSI processes in a periodic manner.  Furthermore, this could be future proof if new report types with high payload requirements are eventually required.  However, with limited time left for R11 specification, it is unclear whether the benefits of using PUSCH are currently worth the effort.  Based on this, we believe the issue should be revisited in R12.
Proposal 4: The use of PUSCH for periodic CSI reporting should be revisited in R12.
3
Conclusion
In this contribution we present our views on the remaining issues with periodic CSI reporting for CoMP.  We propose the following:

Proposal 1: The term “CSI Process” is used to refer to the association of one channel part (one NZP CSI-RS resource from the CoMP measurement set) and one interference part (one interference hypothesis).
Proposal 2: There is no need for any adaptation for collision handling of inter- or intra-CSI process collisions in CoMP operation.
Proposal 3: If two CSI processes have the same channel part and are multiplexed in the same report, PMI is reported for only one.
Proposal 4: The use of PUSCH for periodic CSI reporting should be revisited in R12.
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