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1. Introduction 
In RAN#86 meeting [1], it is agreed that the work item aims to evaluate and, if needed, 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. The enhancements on CSI reporting for Multi-TRP are discussed in this contribution.

2. Enhancements on CSI reporting

In RAN1#104 e-meeting [2], the following agreements were made for single CSI reporting setting.

	Agreement
For CSI measurement associated to a reporting setting CSI-ReportConfig for NCJT, the UE can be configured with Ks ≥ 2 NZP CSI-RS resources in a CSI-RS resource set for CMR and N ≥ 1 NZP CSI-RS resource pairs whereas each pair is used for a NCJT measurement hypothesis 

· Configure UE with two CMR groups with Ks=K1+K2 CMRs. CMR pairs are determined from two CMR groups by following method(s). 

· K1 and K2 are the number of CMRs in two groups respectively. FFS K1=K2 or different K1/K2.

· Note that CMRs in each CMR group can be used for both NCJT and Single-TRP measurement hypotheses

· N CMR pairs are higher-layer configured by selecting from all possible pairs

· signalling mechanism can be discussed further, e.g. using a bitmap

· FFS: Whether MAC-CE or RRC+MAC CE indication is needed

· FFS: how to support NCJT measurement hypotheses in FR2

· Support N=1 and Ks =2, FFS other maximal values of N>1 and Ks>2  

· Note: for CPU/resource/port occupation, NCJT hypothesis is considered separately from single TRP hypothesis


It is agreed that the CMR pairs for NCJT measurement hypothesis are determined from the two CMR groups. Besides, all the configured NZP CSI-RS resources can be divided to the two CMR groups, and the CMRs in each CMR group can be used for both NCJT and Single-TRP measurement hypotheses, which shall mean that all the CSI-RS resources in each CMR group are configured for only one TRP. Therefore, the two NZP CSI-RS resources in one CMR pair should be determined from two different CMR groups.
Proposal 1: The two NZP CSI-RS resources in one CMR pair shall be determined from two different CMR groups.
In addition, since the CSI-RS resources used for Single-TRP and NCJT measurement hypothesis respectively might be received in different beams even though these CSI-RS resources are transmitted from a same TRP, some CMRs in the CMR group can’t be used for both NCJT and Single-TRP measurement hypotheses in FR2. Meanwhile, the two CMRs in one CMR pair shall be received simultaneously so that the interference caused by another TRP and the CSI associated with NCJT measurement hypotheses can be determined accurately, therefore one CMR can’t be configured within different CMR pairs in FR2.
Proposal 2: Some CMRs in the CMR group can’t be used for both NCJT and Single-TRP measurement hypotheses in FR2.
Proposal 3: One CMR can’t be configured within different CMR pairs in FR2.
In RAN1#104 e-meeting [2], the following agreement was made for UE reporting mechanism.

	Agreement

For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting, support following two options:

· Option 1: the UE can be configured to report X CSIs associated with single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis

· X = 0, 1, 2

· If X=2, two CSIs are associated with two different single-TRP measurement hypotheses with CMRs from different CMR groups

· Support of X=1,2 is UE optional for the UE supporting option 1

· FFS omission of CSI associated with NCJT measurement hypothesis

· Option 2: the UE can be configured to report one CSI associated with the best one among NCJT and single-TRP measurement hypotheses

· FFS how to report recommended measurement hypothesis associated with that CSI report


In Option 1, according to the overall network situation, like network load, channel and interference condition, etc., the network could choose the global optimal transmission scheme among single-TRP and NCJT scheme for each UE based on the reported CSIs from all the UEs, which might bring the network a global best performance. However, Option 2 only allow the UE recommend the transmission scheme between single-TRP and NCJT scheme, which might bring the network great restrictions on choosing the global optimal transmission scheme. Besides, the CSI payload is also hard to decide since the CSI quantities associated with NCJT and single-TRP measurement hypotheses shall be different. For Option 1, if X = 0, i.e., the UE only report one CSI associated with NCJT measurement hypothesis, this could be a simple way for single CSI reporting setting since the UE could also report one CSI associated with single-TRP measurement hypothesis in another CSI report following Rel-15/16 CSI reporting framework. And the UE could also report one or two additional CSI(s) associated with single-TRP measurement hypothesis apart from one CSI associated with NCJT measurement hypothesis within single CSI report if the UE have this capability.

 Proposal 4: Support Option 1 (the UE can be configured to report X CSIs associated with single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis) for single CSI report setting.
3. Conclusions
Proposal 1: The two NZP CSI-RS resources in one CMR pair shall be determined from two different CMR groups.
Proposal 2: Some CMRs in the CMR group can’t be used for both NCJT and Single-TRP measurement hypotheses in FR2.
Proposal 3: One CMR can’t be configured within different CMR pairs in FR2.
Proposal 4: Support Option 1 (the UE can be configured to report X CSIs associated with single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis) for single CSI report setting.
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