[bookmark: OLE_LINK3]3GPP TSG RAN WG1 #108-e	R1-2201469
e-Meeting, February 21st – March 3rd, 2022

Source:	NTT DOCOMO, INC.
Title:	Remaining issues on CSI enhancements		
[bookmark: Source]Agenda Item:	8.1.4
[bookmark: DocumentFor]Document for: 	Discussion and Decision
Introduction
In this contribution, we discuss remaining issues on CSI enhancements in Rel-17 MIMO. 
CSI enhancement for MTRP 

For a CSI-ReportConfig for NC-JT, the maximum number of NZP CSI-RS resources in one CSI-RS resource set Ks,max is under discussion in MIMO UE feature, and Ks,max=8 could be supported. From the configured Ks resources, N=1 or 2 CMR pairs can be indicated for NCJT measurement hypotheses. Considering the best CMR pair for NCJT operation could change due to variation of channel condition, it is beneficial to consider MAC CE based updating of CMR pairs for NCJT measurement hypotheses, especially when configured Ks is relatively large, e.g., Ks >= 4. In RAN1#105-e meeting, following agreement was made and there was no conclusion in RAN1#106-e. But based on current progress of MTRP CSI, we think it is beneficial to consider Alt 1 again.

	Agreement
For CSI measurement associated with a CSI-ReportConfig for NC-JT, study whether/how to support following dynamic updating on, e.g. by MAC-CE
· Alt 1: CMR pairs for NCJT measurement hypotheses
· Alt 2: CMRs for Single-TRP measurement hypotheses
· Alt 3: TCI states in CMRs
· Alt 4: the number of single-TRP CSIs (i.e. X=0/1/2) in a NCJT CSI report



Proposal 1
· Support MAC-CE based update of CMR pair(s) for NCJT measurement hypothesis when Ks >=4.

In LS from RAN2 (R1-2200887), the CBSR configuration is asked to RAN1.
	For mTRP CSI, RAN2 was instructed to configure two codebook subset restrictions (CBSRs) per CodebookConfig, and two RI restrictions per CodebookConfig. However, it is not clear which CBSRs are intended to be used and whether there are specific restrictions to be applied for the RRC configuration.   
Question 3.1: Which CBSRs are intended to be used and whether there are specific restrictions to be applied for the RRC configuration? Also whether is it introduced for both typeI-SinglePanel1 and typeI-SinglePanel2 and also for both 2Tx and more than 2Tx?




In RAN1, we have made following agreements on codebook and CBSR configuration. Hence, one CBSR is applied to one CMR group in the CMR resource set for the CSI reporting configuration for NCJT measurement hypothesis. And the CBSR configuration is introduced for 'typeI-SinglePanel' codebook for all antenna configurations, including both 2Tx and more than 2 Tx. Hence, we propose draft LS reply as follows.

	Agreement
For CSI measurement associated to a reporting setting CSI-ReportConfig for NCJT, [at least for multi-DCI based and single-DCI based schemes (scheme 1a)], NZP CSI-RS resources for channel measurement are associated to different TRPs/TCI states at resource level 
· CMRs corresponding to different TRPs respectively shall be configured within the same resource set (i.e. scheme 1-2) and have the same number of ports among CMRs.
· At least ‘typeI-SinglePanel’ codebook is supported 
· FFS: Other codebook types 
· Note that RAN1 shall strive to finalize NCJT CSI enhancement with single reporting setting firstly. 
· The support of larger than 32 ports across two CMRs is optional for a UE supporting Rel. 17 mTRP CSI
Agreement
For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting:
· Two CBSRs can be configured per CodebookConfig, whereas one CBSR is applied to one CMR group in a CMR resource set respectively, i.e. per TRP.
· 



Proposal 2
· Draft LS reply to CBSR configuration in R1-2200887: one CBSR is applied to one CMR group in the CMR resource set for the CSI reporting configuration for NCJT measurement hypothesis. The CBSR configuration is introduced for 'typeI-SinglePanel' codebook for all antenna configurations, including both 2Tx and more than 2 Tx.

Summary
In this contribution, we discussed possible enhancement for DL multi-TRP CSI, and we made following proposals.
Proposal 1
· Support MAC-CE based update of CMR pair(s) for NCJT measurement hypothesis when Ks >=4.

Proposal 2
· Draft LS reply to CBSR configuration in R1-2200887: one CBSR is applied to one CMR group in the CMR resource set for the CSI reporting configuration for NCJT measurement hypothesis. The CBSR configuration is introduced for 'typeI-SinglePanel' codebook for all antenna configurations, including both 2Tx and more than 2 Tx.

