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1. Introduction

On the RAN1#67 meeting the agreement on support of per-CSI-RS-resource feedback for DL CoMP was achieved [1]. However the relation of per CSI-RS-resource feedback with periodic and aperiodic feedback modes was not discussed yet. In this contribution we provide our views on this issue.
2. Discussion on CSI feedback modes for DL CoMP
The CSI feedback in CoMP systems comprises multiple CSI reports corresponding to CSI-RS resources of CoMP measurement set. Therefore the issue of multiplexing CSI reports should be addressed for CoMP considering that both periodic and aperiodic feedback reports modes are supported. 
In principle it is possible to reuse some design principles of reporting multiple CSI instances from carried aggregation (CA) framework [2-3]. However some special consideration for CoMP might be needed. In particular for periodic CSI report a time division approach for CSI reports multiplexing might be applied. In other words N sets (N is a number of CSI-RS resources in CoMP measurement set) of reporting periodicities and offsets could be configured for the UE, where each set is associated with specific CSI-RS resource of CoMP measurement set. Similar to CA different periodicities may introduce collision between CSI reports and CSI dropping mechanism should be considered for CoMP schemes. One approach could be reuse of CA dropping rules with the exception that the priority should be given to the CSI report corresponding to the lowest CSI-RS index as configured in RRC. However it should be further discussed whether different reporting periodicities should be allowed for CoMP.  It should be also noted that RAN1 is currently discussing multi-cell CSI feedback multiplexing on PUCCH. If improved principles will be agreed in RAN1 they should be also considered for CoMP.
For aperiodic CSI feedback modes dynamic triggering of certain CSI-RS resources for feedback reporting can be also used, i.e. the signaling aspects of triggering can be incorporated into the DCI as in CA. In this case the network can request CSI information on a per-demand basis for single or multiple points without changing the CSI-RS configuration of CoMP measurement set. When multiple CSI-RS resources are triggered, the CSI reports are jointly transmitted on PUSCH. This principle can be viewed similar to ‘CSI request’ in CA with the exception that CSI-RS resource (or set of CSI-RS resources) in CoMP measurement set is triggered for CSI reporting by using CSI-RS index as configured by RRC. 

The CA principles provided above are well suited for DPS CoMP scheme, where CSI feedback should be independently calculated for each CSI-RS resource. However some special consideration might be needed for CSCB and JT CoMP schemes, where CSI feedback may have some dependencies between CSI-RS resources, e.g. common set of preferred subbands, common RI report, common receive processing, aggregated  CQI, inter-point phase feedback, etc [3-4]. The dependency of CSI reports usually increases UE complexity, due to multiple CSI-RS resources processing when only single instance of CSI report is required. In order to reduce UE processing burden the dependency between CSI reports should not be considered in some cases. For example for periodic modes, the CSI reports may be calculated independently, since the granularity of periodic CSI feedback may be too limited to satisfy the needs of CSCB and JT CoMP schemes. Similarly for aperiodic reporting mode the CSI reports could be also assumed independent, unless CSI report is triggered for multiple CSI-RS resources. For example, in case of two CSI-RS resources configured for CoMP measurement set, the CSI reports are jointly calculated when CSI is triggered for both points (CSI-RS resources).

Proposal 1: Periodic and aperiodic CSI feedback modes are supported for CoMP.
Proposal 2: For periodic modes CSI reports for multiple CSI-RS resources are TDM, by configuring different reporting periodicity and offsets. In case of CSI collision the CA principles of dropping CSI feedback should be used, with the exception that priority is given to CSI report with lower CSI-RS index as configured by RRC. Rel-11 principles of CSI feedback on PUCCH may be also considered for CoMP. 
Proposal 3: For aperiodic modes CSI reports are dynamically triggered in DCI. The CSI reports for multiple CSI-RS resources are jointly transmitted on PUSCH.
Proposal 4: The dependency between CSI reports for JT and CSSB CoMP should be only assumed for aperiodic feedback modes and only between CSI-RS resources jointly triggered in DCI for feedback calculation. 
Conclusions

In this contribution we have discussed periodic and aperiodic feedback modes for DL CoMP. The following proposals were made:

Proposal 1: Periodic and aperiodic CSI feedback modes are supported for DL CoMP.

Proposal 2: For periodic feedback modes on PUCCH CSI reports for multiple CSI-RS resources are TDM, by configuring different reporting periodicity and offsets. In case of CSI collision the CA principles of dropping CSI feedback are used, with the exception that priority is given to CSI report with higher CSI-RS index as configured by RRC.
Proposal 3: For aperiodic feedback modes on PUSCH CSI reports are dynamically triggered in DCI. The triggered CSI reports for multiple CSI-RS resources are jointly transmitted on PUSCH.
Proposal 4: The dependency between CSI reports for JT and CSSB CoMP should be only assumed for aperiodic feedback modes and only between CSI-RS resources jointly triggered in DCI for feedback calculation. 
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