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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
2.1 NCJT channel measurement enhancement

In RAN1#104b e-meeting [2], the following agreements were made for enhancement on NCJT channel measurement.
	Agreement 
Whether a NZP CSI-RS resource m can be referred by two CMR pairs (m, a) and (m, b) configured for NCJT measurement hypotheses, study following Alternatives and down-select one Alternative in RAN1#105-e:
· Alt 1: It is feasible for FR1 but not for FR2.

· Alt 2: It is feasible for both FR1 and FR2 but subject to further UE capability for FR2.

Agreement 
Whether a NZP CSI-RS resource can be referred by both a CMR pair configured for NCJT measurement hypothesis and a CMR configured for Single-TRP measurement hypothesis, study following Alternatives and down-select one Alternative in RAN1#105e:

· Alt 2: It is feasible for FR1 but it is not for FR2. For FR2, the UE is expected to have different NZP CSI-RS resources configured for all CMRs of Single-TRP and NCJT measurement hypotheses respectively.
· Alt 3: It is feasible in both FR1 and FR2 but subject to UE capability for FR2. If a UE supports and the sharing is also enabled by gNB, two CMRs from a CMR pair configured for a NCJT measurement hypothesis can be used for Single-TRP measurement hypotheses, otherwise they cannot.


For NCJT transmission scheme, the two CMRs in one CMR pair shall be received simultaneously so that the interference caused by another TRP could be measured accurately, and the CSI associated with NCJT measurement hypotheses can be calculated accordingly. Maybe it is feasible for FR1 that one NZP CSI-RS resource can be referred by two different CMR pairs configured for NCJT measurement hypotheses, the UE could receive three different NZP CSI-RS resources simultaneously. However, in FR2, it might be hard to implement receiving three different NZP CSI-RS resources simultaneously, considering the two NZP CSI-RS resources a and b descripted in the above agreement might be associated with two different QCL-Type D properties. Therefore, one NZP CSI-RS resource can’t be referred by two different CMR pairs configured for NCJT measurement hypotheses in FR2.

Proposal 1: One NZP CSI-RS resource can’t be referred by two different CMR pairs configured for NCJT measurement hypotheses in FR2 (Alt 1).
In addition, for better interference coordination, the NZP CSI-RS resources configured for NCJT measurement and Single-TRP measurement hypotheses might be associated with two different QCL-Type D properties, even if these CSI-RS resources are just transmitted from one same TRP. Therefore, one NZP CSI-RS resource can’t be used for both NCJT and Single-TRP measurement hypotheses in FR2. 
Proposal 2: One NZP CSI-RS resource can’t be referred by both a CMR pair configured for NCJT measurement hypothesis and a CMR configured for Single-TRP measurement hypothesis in FR2 (Alt 2).
2.2 NCJT interference measurement enhancement

In RAN1#104b e-meeting [2], the following agreement was made for enhancement on NCJT interference measurement.
	Agreement

Whether to support interference measurement based on NZP CSI-RS outside the CMR pair configured for NCJT measurement hypothesis, in addition to CSI-IM, study following Alternatives and down-select one Alternative in RAN1#105e:
· Alt 1: Yes, it is supported, subject to limitations, e.g. N=1 CMR pair and Ks=2 CMR resources
· Alt 2: No, it is not supported


In Rel-15/16, it is agreed to introduce NZP CSI-RS for interference measurement, and mainly the NZP CSI-RS for interference measurement is configured for the interference measurement in MU-MIMO mode. In eMBB scenario, the UE configured with Multi-TRP scheme may not be configured with MU-MIMO mode simultaneously, considering the UE is mainly located in the edge of cell and the UE experience rate is bottleneck. However, since the motivation of Multi-TRP transmission in URLLC scenario is improving the reliability and robustness, the UE configured with Multi-TRP scheme still have the possibility to be configured with MU-MIMO mode simultaneously. Therefore, considering reusing the design of interference measurement in Rel-15/16, interference measurement based on NZP CSI-RS outside the CMR pair configured for NCJT measurement hypothesis could be supported.
Proposal 3: Support introducing interference measurement based on NZP CSI-RS outside the CMR pair configured for NCJT measurement hypothesis (Alt 1).
In RAN1#104b e-meeting [2], the following conclusion was made for enhancement on NCJT interference measurement.
	For future meetings:
Companies to study whether a CSI-IM can be referred by both NCJT and Single-TRP measurement hypotheses. Consider following Alternatives and FR1/FR2 differentiation:
· Alt 1: CSI-IM can be shared by both NCJT and Single-TRP measurement hypotheses.
· Alt 2: A CSI-IM resource is configured to be associated with either a CMR for Single-TRP measurement hypothesis or a CMR pair for NCJT measurement hypothesis


The interference outside the serving TRPs for NCJT measurement hypotheses might be different from these for Single-TRP measurement hypotheses. Besides, the CSI-IM resources configured for NCJT measurement and Single-TRP measurement hypotheses might be associated with two different QCL-Type D properties, even if these CSI-IM resources are transmitted from one same TRP. Therefore, considering designing one aligned solution with channel measurement, one CSI-IM resource can’t be used by both NCJT and Single-TRP measurement hypotheses at least in FR2.
Proposal 4: One CSI-IM resource can’t be shared by both NCJT and Single-TRP measurement hypotheses at least in FR2.
2.3 Priority/omission rules for NCJT 

In RAN1#104b e-meeting [2], the following agreement was made for priority/omission rules for NCJT.
	Agreement 
For the UE configured to report X CSIs (at least when X>0) associated with single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis, study following issues for potential CSI omission/priority/updating rules:
· Issue 1: Prioritize CSI with different measurement hypotheses within the single CSI report, when the UE is configured with CSI Option 1 with X=1 or 2.
· Issue 2: Omission of NCJT CSI in CSI part 2 depending on the corresponding CRI or RI or CQI in CSI part 1.


For Issue 1, one additional CSI associated with Single-TRP measurement hypotheses could be reported in another CSI report following Rel-15/16 rules, if the CSI(s) associated with Single-TRP measurement hypotheses within one single CSI report following Rel-17 rules is(are) omitted. Besides, the CSI associated with NCJT measurement hypothesis is still more essential to Multi-TRP transmission scheme, even though both X CSIs associated with Single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis are reported within one single CSI report. Therefore, the CSI associated with NCJT measurement hypotheses could be high prioritized within one single CSI report, when the UE is configured with CSI Option 1 with X=1 or 2.
 Proposal 5: The CSI associated with NCJT measurement hypotheses could be high prioritized within one single CSI report, when the UE is configured with CSI Option 1 with X=1 or 2.

3. Conclusions
Proposal 1: One NZP CSI-RS resource can’t be referred by two different CMR pairs configured for NCJT measurement hypotheses in FR2 (Alt 1).
Proposal 2: One NZP CSI-RS resource can’t be referred by both a CMR pair configured for NCJT measurement hypothesis and a CMR configured for Single-TRP measurement hypothesis in FR2 (Alt 2).
Proposal 3: Support introducing interference measurement based on NZP CSI-RS outside the CMR pair configured for NCJT measurement hypothesis (Alt 1).

Proposal 4: One CSI-IM resource can’t be shared by both NCJT and Single-TRP measurement hypotheses at least in FR2.
Proposal 5: The CSI associated with NCJT measurement hypotheses could be high prioritized within one single CSI report, when the UE is configured with CSI Option 1 with X=1 or 2.
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