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1. Introduction 
In RAN#86, the Rel-17 WID for further enhancements on NR MIMO was approved, in which one potential enhancement is for CSI measurement and reporting as shown as follows.
	Enhancement on CSI measurement and reporting:
a. 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
b. Evaluate and, if needed, specify Type II port selection codebook enhancement (based on Rel.15/16 Type II port selection) where information related to angle(s) and delay(s) are estimated at the gNB based on SRS by utilizing DL/UL reciprocity of angle and delay, and the remaining DL CSI is reported by the UE, mainly targeting FDD FR1 to achieve better trade-off among UE complexity, performance and reporting overhead


After RAN1#107-e meeting, some good progress has been achieved for Multi-TRP CSI reporting. However, there are still some detailed issues to be addressed, so we provide our views for those remaining issues and specification corrections in this contribution.
2. Discussion on CSI report quantity enhancement for Multi-TRP
[bookmark: _Hlk95146818]In the last several meetings, the following agreements have been achieved for CSI report quantities enhancement for Multi-TRP:

	Agreement @RAN1#103-e
For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting, the UE is expected to report 
· two RIs, two PMIs, two LIs and one CQI per codeword, for single-DCI based NCJT when the maximal transmission layers is less than or equal to 4
· FFS: Maximal transmission layers larger than 4
· FFS: Whether/how a subset of above reporting quantities are allowed to be configured to the UE
· FFS: whether/how to support two RIs, two PMIs, two LIs and two CQIs, for multi-DCI based NCJT 
· FFS: whether/how to support CRI(s) to be reported in a CSI 
· FFS: restrictions among reported CSI quantities, e.g. among reported RIs and PMIs
· FFS: whether/how to support non-PMI based port-selection
· FFS: whether/how to support single value of reported LI
Note that other NCJT CSI measurement/reporting enhancement for other scenarios is not precluded, e.g. for HST-SFN

Agreement @RAN1#106-e
For CSI measurement associated to a NCJT measurement hypothesis in Rel-17, the maximal number of total transmission layers is up to 4 layers.

Agreement @RAN1#104-e
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

Agreement @RAN1#104b-e
For the UE be configured to report one CSI associated with the best one among NCJT and single-TRP measurement hypotheses (i.e. Option 2),
· Alt 1: Single CRI is reported whereas CRI bit size depends on total number of valid CMR pairs for NCJT measurement hypothesis and valid CMRs for single-TRP measurement hypotheses.
· FFS further mapping mechanism between each CRI codepoint and Single-TRP/NCJT measurement hypothesis.

Agreement @RAN1#106-e
For the UE be configured to report one CSI associated with the best one among NCJT and single-TRP measurement hypotheses (i.e. Option 2),
· Alt 1: the first M1+M2 codepoints of CRI corresponds to M1+M2 CMRs for Single-TRP measurement hypothesis and the second N codepoints corresponds to N CMR pairs for NC-JT measurement hypothesis.
· Note that M1 (M1<=K1) and M2 (M2<=K2) is the number of CMRs configured for Single-TRP measurement hypothesis in the first and second CMR groups respectively in a CMR measurement set. 




Based on the above agreements, if the CSI report option is set to Option 2, the UE is expected to report one CSI associated with the best one among NCJT and single-TRP measurement hypotheses. As for the mapping mechanism between each CRI codepoint and Single-TRP/NCJT measurement hypothesis, the first M1+M2 codepoints of CRI corresponds to M1+M2 CMRs for Single-TRP measurement hypothesis and the second N codepoints of CRI corresponds to N CMR pairs for NCJT measurement hypothesis.
In addition, for CSI measurement associated to a NCJT measurement hypothesis in Rel-17, the maximal number of total transmission layers is up to 4 layers, which means the UE can only report one CQI for NCJT measurement hypothesis. However, the UE still may report one or two CQIs for Single-TRP measurement hypothesis, like legacy behaviour in Rel-15/16.
In another word, if the reported CRI is quoted as  and , which corresponds to the -th entry of the  CMRs or CMR pairs, then the UE shall report one RI, one PMI, one LI, if configured, and one or two CQIs. Otherwise, if the CRI , which corresponds to the -th entry of the  CMR pairs, the UE shall report two RIs, two PMIs two LIs, if configured, and one CQI.
Based on the above analysis, we have the following TP suggestion for TS 38.214 in Section 5.2.1.4.2.
Proposal 1: For the CSI report quantities for Single-TRP and NCJT measurement hypothesis, the TP suggestion for TS 38.214 in Section 5.2 is as the following:

<Unchanged text is omitted>

If the higher layer parameter csi-ReportMode is set to 'Mode2', one CRI   is reported, which corresponds to the -th entry of the  resources or Resource Pairs in the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the associated resources in the corresponding CSI-IM Resource Set, if configured. The first  codepoints of the CRI correspond to resources associated to Group 1 and Group 2. The last  codepoints of the CRI correspond to the  configured Resource Pairs. The UE shall report one RI, one PMI, one LI, if configured, and one or two CQIs conditioned on CRI  if ; or two RIs, two PMIs, two LIs, if configured, associated to the resource in Group 1 and the resource in Group 2, respectively, of the -th Resource Pair, and one or two CQIs, otherwise.

<Unchanged text is omitted>

3. Discussion on RI restriction for Multi-TRP CSI
In RAN1#106bis-e meeting [1], the following agreement has been achieved for RI restriction for Multi-TRP CSI:
	Agreement @RAN1#106b-e
For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting 
· Alt 4: Two RI restrictions can be configured per CodebookConfig, whereas one RI restriction is applied to all Single-TRP measurement hypotheses, and another one is applied to all NCJT measurement hypotheses. 
· If rank restriction of (X, Y) is configured, reported rank is X for all single-TRP measurement hypotheses and reported rank (1 out of 4 possible rank combinations) is Y for all NCJT measurement hypotheses.
· FFS: Whether there can be multiple candidate values of X and Y



It has been supported that two RI restrictions can be configured per CodebookConfig, where one RI restriction X is used for all Single-TRP measurement hypotheses and the other RI restriction Y is used for all NCJT measurement hypotheses. In the legacy behaviour, the reported rank for Single-TRP measurement hypothesis is X and it’s restriction is a bitmap with maximum size of 8. When one bit among them is zero, PMI and RI reporting are not allowed to correspond to any precoder associated with corresponding layer. Therefore, multiple candidate values of X should be supported. 
Similarly, for NCJT measurement hypothesis, it has been agreed that a joint RI combination {1, 1}, {1, 2}, {2, 1}, {2, 2} can be reported and the maximal number of total transmission layers is up to 4 layers. Therefore, Y’s restriction can be a bitmap with size of 4, where the rank combination is not allowed to be reported if the associated bit equals to zero. For example, the RI restriction of Y can be “1100”, if only {1, 1} and {1, 2} can be reported while {2, 1} and {2, 2} are not allowed to be reported.
[bookmark: _Hlk95148720]Therefore, multiple candidate values of X and Y should be supported.
Proposal 2: Support multiple candidate values of X and Y for rank restriction of Multi-TRP.

4. Conclusion
Proposal 1: For the CSI report quantities for Single-TRP and NCJT measurement hypothesis, the TP suggestion for TS 38.214 in Section 5.2 is as the following:

<Unchanged text is omitted>

If the higher layer parameter csi-ReportMode is set to 'Mode2', one CRI   is reported, which corresponds to the -th entry of the  resources or Resource Pairs in the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the associated resources in the corresponding CSI-IM Resource Set, if configured. The first  codepoints of the CRI correspond to resources associated to Group 1 and Group 2. The last  codepoints of the CRI correspond to the  configured Resource Pairs. The UE shall report one RI, one PMI, one LI, if configured, and one or two CQIs conditioned on CRI  if ; or two RIs, two PMIs, two LIs, if configured, associated to the resource in Group 1 and the resource in Group 2, respectively, of the -th Resource Pair, and one or two CQIs, otherwise.

<Unchanged text is omitted>

Proposal 2: Support multiple candidate values of X and Y for rank restriction of Multi-TRP.
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