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1. Introduction
Multiple non-zero power CSI-RS resources can be configured for CoMP CSI measurements. In RAN1#67, it was agreed that at least Per CSI-RS-Resource feedback is supported. Each UE will measure each configured CSI-RS resource independently and derive the corresponding feedback.  In RAN1#68bis, it was agreed that the maximum size of the CoMP measurement set is FFS between 2 and 3 CSI-RS resources. Thus, UEs would feed back 2 or 3 CSI measurements for the coordination of transmission from transmission points in the cooperating set.   This paper discusses the CSI and companion CSI feedbacks for different CoMP schemes.  
2. CSI and Companion CSI  

UEs would be configured for multiple non-zero power CSI-RS resources in the measurement set for CSI feedback.  The eNB would use the received CSI feedbacks for coordination of transmissions from TPs in the cooperating set.    Some or all reported CSI(s) are used as the reference for precoding and MCS selections for PDSCH transmission(s).  Some CSI(s) might not be directly used for PDSCH precoding and MCS selections for specific UEs but used as “companion CSI” for transmission point selection, scheduling coordination, and beam coordination as shown in Figure 1. 
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Figure 1: “CSI and companion CSI ” for CoMP
In DPS, all CSI are mostly used in selection of transmission points.  The short term channel state information from CSI reported by the UE helps the eNB to decide the best transmission point.  The CSI of the selected TP in DPS would be used for the selection of MCS and precoding.  The CSI of non-selected TPs is considered as “companion CSI” to help scheduling other UEs and minimize the interference to the specific UE.  
We could see similar scenarios for CoMP JT schemes.  If CSI feedbacks from three TPs are configured and reported by a UE, the joint transmission might not have PDSCH transmitted from all three TPs in all subframes.   PDSCH might be jointly transmitted from two out of three TPs in the cooperating set when one TP has bad channel conditions.  The radio resources of the unselected TP would be used for PDSCH transmissions for other UEs.  The performance results with dynamic selection of transmission points for joint transmission has been shown in [1].   The CSI not used for joint PDSCH transmission is considered as a “companion CSI” to assist that TP to schedule other UEs for selection of precoding to minimize the interference to the neighboring cell.   
For CS/CB, the intuitive view is to have single CSI feedback from the serving point.  However, companion CSI feedbacks would help the scheduler in coordination of the resource allocation and precoding and thus improve the system performance.  In [2], multiple CSI feedbacks from the UEs to assist the scheduler of neighboring cell for user pairing and in coordination of precoding/beamforming in CoMP coordinated beamforming scheme.  The proposal in [2] is that the UE measures CSI from all TPs in the measurement set.  The PMI from non-serving points are considered as “worst companion PMI”, which would be provided to the scheduler of non-serving TPs as the reference as “unfavorable PMI from the TP”.  The performance results in [2] show that 2 worst PMI constraints are sufficient to realize the full cell edge gain of 10 % for 2 intra-site TP coordination and 23 % in the inter-site TP coordination.
In summary, companion CSI feedbacks are valuable for all CoMP schemes in coordination of resource allocation and precoding/beamforming when multiple CSI feedbacks are configured.  
3. Summary and Conclusion
We discuss the use of CSI when multiple CSI feedbacks are configured for all CoMP schemes.  The CSI not used for the selection of MCS and precoding for PDSCH transmission is considered as companion CSI.  Companion CSI feedbacks are used by the scheduler of other TP(s) to  coordinate the resource allocation and precoding/beamforming for all CoMP schemes.  Thus, we propose to support multiple CSI feedbacks configured by the network for all three CoMP schemes; they are JT, DPS, and CS/CB when more than one TP is configured in the measurement set.  
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