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Introduction
In the previous RAN1 #96bis meeting, multi-TRP/panel transmission for NR was discussed and several agreements targeting eMBB were made as follows:
	
Agreement
At least for eMBB with multi-DCI based multi-TRP/panel transmission, different PDSCH scrambling sequences can be supported for PDSCHs, and selection one from the following alternatives in RAN1#97: 
· Alt 1: enhance c_init, FFS detailed design in RAN1 97
· Alt 2: enhance RRC configurations to support multiple dataScramblingIdentityPDSCH

Agreement
For PDCCH monitoring and blind decoding for multi-DCI based multi-TRP/panel transmission,  
· Increase the maximal number of CORESETs per “PDCCH-config” up to N=[4, 5, or 6] subject to UE capability
· Increase the maximal number of BD/CCE per slot per serving cell, subject to UE capability

Agreement
For separate ACK/NACK payload/feedback for received PDSCHs where multiple DCIs are used 
· Support TDMed PUCCH transmission within a slot to convey, at least separate ACK/NACK only feedback, with separated HARQ-ACK codebook for two TRPs
· FFS: Details on how this feature is supported in the specifications (for examples, introduction of restrictions and/or further enhancements)
Above applies at least for FR1 

Agreement 
Take into account following principles for single-PDCCH multi-TRP DMRS port indication:  
· Whether/how MU pairing cases between, e.g. UE1 from TRP1 and TRP 2 and UE 2 from TRP 1 and TRP 2, or UE1 from TRP1 and TRP 2 and UE 2 from TRP 1, is needed 
· Whether/how DMRS port indication using DMRS type 1 with 1 or 2 frontloaded symbols, and DMRS type 2 with 1 or 2 frontloaded symbols need to be enhanced




In this contribution, we share our views on CSI enhancements for multi-TRP/panel transmission considering the previous agreements and objectives of WI for NR MIMO enhancements in Rel-16 NR. 
Discussion
For both single and multiple DCI based NCJT, we see the need of CSI enhancement to harvest potential NCJT performance improvement. Since it cannot be guaranteed that beam separation from multiple TRPs are perfect, inter-TRP interference should be captured in CSI similar to LTE feCoMP CSI. If conventional CSI is reported for NCJT transmission, gNB should compensate those CSI taking into account inter-TRP interference. However, the reported RI/PMI/CQI is calculated assuming single TRP transmission, gNB hardly recalculates accurate NCJT CSI based on this single TRP based CSI.
In Rel-15, NZP CSIRS based IMR is introduced for interference measurement enhancement. This feature is appropriate to reflect intra-cell MU-MIMO interference in CSI but it has a limitation to reflect NCJT interference with the following reasons. First of all, it requires tight coordination between TRPs. When one TRP triggers AP CSI reporting, another TRP transmits port wised beamformed NZP CSIRS, which is used as IMR to calculate the AP CSI. However, when backhaul delay is large, tight coordination to do this seems not feasible. In addition, without tight coordination, another TRP can finally determine rank/precoder which is different from those applied to the NZP CSIRS based IMR. Secondly, if NZP CSIRS based IMR is used to measure NCJT interference, UE reports suboptimal NCJT CSI, even in ideal backhaul. This is because CSI for TRP 1 and CSI for TRP 2 are not jointly calculated. In other words, rank/PMI for TRP 1 is determined prior to CSI calculation for TRP 2, even though CSI for TRP 2 also influences optimal rank/PMI for TRP 1.
To reflect NCJT inter-TRP interference, UE jointly calculates RI1/PMI1/CQI1 (CSI 1) for TRP1 and RI2/PMI2/CQI2 (CSI 2) for TRP2. Specifically, UE measures H1 (DL channel from TRP 1) from CSIRS 1 and H2 (DL channel from TRP 2) from CSIRS 2. Then, UE derives CQI 1 assuming H1/RI1/PMI1 as desired channel/rank/precoder and assuming H2/RI2/PMI2 as interference channel/rank/precoder. Similarly UE derives CQI 2 assuming H2 as desired channel and H1 as interference channel.  Finally, UE choose RI1/PMI1/CQI1 and RI2/PMI2/CQI2, in which NCJT inter-TRP interference is reflected.
Proposal 1: To harvest potential NCJT performance improvement, CSI enhancement reflecting inter-TRP interference should be supported.
After calculating CSI 1 and CSI 2, they can be jointly encoded or separately encoded. When backhaul delay is small, they can be jointly encoded and reported to one TRP, and then shared with another TRP. When backhaul delay is large, the jointly encoded CSI is reported to each TRP through its PUCCH/PUSCH or the separated encoded CSI is reported to corresponding TRP through its PUCCH/PUSCH.
Conclusion
In this contribution, we discuss on CSI enhancement for multi-TRP/panel transmission and propose the following based on the discussion.
Proposal 1: To harvest potential NCJT performance improvement, CSI enhancement reflecting inter-TRP interference should be supported.
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