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1. Introduction 
In RAN#86 meeting [1], it is agreed that the work item aims to specify CSI reporting for DL multi-TRP and/or multi-panel transmission to enable more dynamic channel/interference hypotheses for NCJT, targeting both FR1 and FR2. In this contribution, the enhancements on CSI reporting are discussed.
1 Enhancements on CSI reporting 
For multi-TRP based URLLC transmission, the RI or PMI of PDSCH from different TRPs may be different. For scheme 1a, RI and PMI of PDSCH from different TRPs may be different, such as when DMRS port is indicated with {0,1,2}, the RI of PDSCH from one TRP is 2 and the RI of PDSCH from another TRP is 1. For scheme 2a/2b/3/4, RI is same for PDSCH from different TRPs, while PMI of PDSCH from different TRPs may be different, since the channel of different frequency resources or different repetitions may be different. For multi-TRP based eMBB transmission, RI and PMI of PDSCH from different TRPs may be different, furthermore, considering simultaneous reception of PDSCH from different TRPs, the interference between TRPs should be also considered. Therefore, for non-ideal backhaul, separate CSI reporting could be used to report independent CQI, RI and PMI; for ideal backhaul, both separate and joint CSI reporting could be considered. On one hand, joint CSI reporting could reduce the CSI configuration and CSI reporting overhead, on the other hand, joint CSI reporting could report the interference between different TRPs.
Proposal 1: Joint CSI reporting could be enhanced for both eMBB and URLLC scenario.
To consider the interference between TRPs and consider the different RI and PMI of PDSCH from different TRPs, joint CSI reporting should be enhanced with following aspects:
· CSI-RS resource configuration: For joint CSI reporting, independent CSI-RS resources should be configured to UE, either explicit or implicit indication can be considered for UE to know which CSI-RS resources are from the same TRP. 
· CQI calculation: For multi-DCI based multi-TRP transmission, different CQI could be reported in joint CSI reporting. For single-DCI based multi-TRP transmission, since only one CW with total layers of less than or equal to 4 is supported and same MCS should be assumed for PDSCH transmission from different TRPs. Therefore, to reduce the payload, only one CQI is needed to report for joint CSI reporting. Besides, CQI calculation could consider the interference between different TRPs. For example, as shown in Fig.1, CQI 0 is calculated by assuming CSI-RS 0 as channel and CSI-RS 1 as inter-TRP interference, and CQI 1 is calculated by assuming CSI-RS 1 as channel and CSI-RS 0 as inter-TRP interference. For single-DCI based multi-TRP transmission, the reported one CQI can be calculated as the average of CQI 0 and CQI 1, or the minimum value between CQI 0 and CQI 1. 
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Fig. 1 CQI calculation for joint CSI reporting

· RI and PMI calculation: Since RI and PMI can be determined by each TRP independently, RI and PMI can be separately reported with corresponding CRI for each TRP. To reduce the payload, if the RIs for different TRPs are same, such as URLLC scheme 2a/2b/3/4, it can be supported to report one RI for different TRPs.
Based on the above discussion, two CRI and corresponding CQI, RI and/or PMI could be reported in joint CSI reporting, whether one or two CQI/RI/PMI is reported is related to the transmission scheme. For multi-DCI based multi-TRP transmission, if CQI/RI/PMI is totally different for different TPRs, two CRI, two CQI, two RI and/or two PMI could be reported with large payload size of CSI reporting. For single-DCI based multi-TRP transmission, two CRI, one CQI, two RI and/or two PMI could be reported. Furthermore, for URLLC scheme 2a/2b/3/4, two CRI, one CQI, one RI and/or two PMI is needed to report in joint CSI reporting.
Proposal 2: Two CRI and corresponding CQI, RI and/or PMI could be reported in joint CSI reporting, whether one or two CQI/RI/PMI is reported is related to the transmission scheme.
i. Conclusions

Based on the above discussions, the proposal is as follows:
Proposal 1: Joint CSI reporting could be enhanced for both eMBB and URLLC scenario.
Proposal 2: Two CRI and corresponding CQI, RI and/or PMI could be reported in joint CSI reporting, whether one or two CQI/RI/PMI is reported is related to the transmission scheme.
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