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Introduction
The Rel-17 WID for further enhancements on NR MIMO was approved in [1], in which one potential enhancement for CSI measurement and reporting was shown for multi-TRP and FR1 FDD reciprocity. In RAN1#107, good progress has been achieved for both MTRP and FDD reciprocity based CSI. The Rel-17 specifications capturing the agreed CSI functionalities have be approved in [2]-[3]. However, there are still some detailed issues to be addressed, so we provide our views for those open issues in this contribution.
Remaining issues on multi-TRP CSI enhancement
2.1  CSI computation
One remaining issue on MTRP CSI enhancements is CSI computation delay. In RAN1#106bis-e, there is a proposal in feature lead summary of CSI enhancements for MTRP and FDD (Round 0), shown as following.
	Proposal 20: For CSI computation delay requirement associated with a CSI-ReportingConfig for a NCJT measurement hypothesis, down-select one alternative from the following:
· Alt1: introducing new/relaxed values on Z and Z’, FFS exact values or other conditions
· Alt2: No changes of values on Z and Z’


In section 5.4 of TS 38.214, two tables for CSI computation delay requirement are introduced, and different computation delay requirements for each SCS are introduced considering many aspects including CPU occupation, CSI report quantity, codebook type, feedback granularity in frequency domain, etc. The values on Z and Z’ are separately calculated as  and , where M is the number of updated CSI report(s), and  corresponds to the m-th updated CSI report. 
For Rel-17 NCJT CSI computation, since joint PMI calculation may require higher implementation complexity, it has been agreed that two CPUs are occupied for NCJT CSI computation. That is, UE complexity has been considered for NCJT CSI computation. Therefore, we don’t see the necessity of new or relaxed values on Z and Z’. As at least two CMRs should be configured for Rel-17 NCJT CSI computation,  of table 5.4-2 in 38.214 can be reused. That is because the prerequisite of using  of the table 5.4-1 in 38.214 is to have a single CSI-RS resource without CRI report.
Proposal 1: For CSI computation delay requirement associated with a CSI-ReportingConfig for a NCJT measurement hypothesis, support Alt 2, i.e., no changes of values on Z and Z’
·  of table 5.4-2 in 38.214 is used for NCJT CSI
2.2  CRI codepoint mapping
We have the following agreements on CRI codepoint mapping, which hasn’t been reflected accurately in the current specifications. 
	Agreement#1
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
Agreement#2
Support the indication of following RI combinations by a joint RI field for a NCJT measurement hypothesis in CSI part 1, when the maximal transmission layers is less than or equal to 4:    
· {1, 1}, {1, 2}, {2,1}, {2,2}
Agreement#3
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. 


From Agreement #1 and Agreement #2, if csi-ReportMode is set to 'Mode2' and the CRI corresponds to the resources associated with either Group 1 or Group 2, the UE shall report one RI, one PMI, one LI, if configured, and one or two CQIs conditioned on the CRI, due to the maximal transmission layers can be larger than 4. However, if csi-ReportMode is set to 'Mode2' and the CRI corresponds to the resource pairs, the UE shall report two RIs, two PMIs, two LIs, if configured, and one CQI conditioned on the CRI, due to the maximal transmission layers is less than 4. 
Therefore, if the UE is configured with a CSI-ReportConfig with reportQuantity set to 'cri-RI-LI-PMI-CQI' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with two Resource Groups and  Resource Pairs, and csi-ReportMode is set to 'Mode2', the text in 38.214 clause 5.2.1.4.2 should be corrected. 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 (- M +1)-th Resource Pair rather than the (+1)-th Resource Pair, and one CQI, otherwise. For example, from Agreement #3, if the value of  is , the codepoint of the CRI corresponds to the first Resource Pair, rather than the (+1)-th Resource Pair. Based on this, we have the following TP to TS 38.214 [3].
Proposal 2: Adopt the following TP to section 5.2.1.4.2 of TS 38.214.
	5.2.1.4.2	Report Quantity Configuration
<Unchanged part omitted>
-	The UE shall derive the CSI parameters other than CRI(s) conditioned on the reported CRI(s), as follows:
-	If the higher layer parameter csi-ReportMode is set to 'Mode1' and the higher layer parameter numberOfSingleTRP-CSI-Mode1 is set to ,  CRI(s) are reported:
-	one CRI  corresponds to the configured -th entry of the associated  Resource Pairs in the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the corresponding CSI-IM Resource Set, if configured. The UE shall report 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 CQI; and
-	if , one CRI  () corresponds to the configured -th entry of the associated  resources in the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the corresponding CSI-IM Resource Set, if configured. The UE shall report one RI, one PMI, one LI (if configured) and one or two CQIs conditioned on CRI ; or
-	if , one CRI   corresponds to the configured -th entry of the associated  resources in Group 1 of 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, and one CRI   corresponds to the configured -th entry of the associated  resources in Group 2 of the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the corresponding CSI-IM Resource Set, if configured. The UE shall report one RI, one PMI, one LI (if configured) and one oro two CQIs conditioned on CRI  and one RI, one PMI, one LI (if configured) and one or two CQIs conditioned on CRI .
-	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 (-M+1)-th Resource Pair, and one or two CQIs, otherwise.
<Unchanged part omitted>


Conclusions
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Proposal 2: Adopt the following TP to section 5.2.1.4.2 of TS 38.214.
	5.2.1.4.2	Report Quantity Configuration
<Unchanged part omitted>
-	The UE shall derive the CSI parameters other than CRI(s) conditioned on the reported CRI(s), as follows:
-	If the higher layer parameter csi-ReportMode is set to 'Mode1' and the higher layer parameter numberOfSingleTRP-CSI-Mode1 is set to ,  CRI(s) are reported:
-	one CRI  corresponds to the configured -th entry of the associated  Resource Pairs in the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the corresponding CSI-IM Resource Set, if configured. The UE shall report 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 CQI; and
-	if , one CRI  () corresponds to the configured -th entry of the associated  resources in the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the corresponding CSI-IM Resource Set, if configured. The UE shall report one RI, one PMI, one LI (if configured) and one or two CQIs conditioned on CRI ; or
-	if , one CRI   corresponds to the configured -th entry of the associated  resources in Group 1 of 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, and one CRI   corresponds to the configured -th entry of the associated  resources in Group 2 of the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the corresponding CSI-IM Resource Set, if configured. The UE shall report one RI, one PMI, one LI (if configured) and one oro two CQIs conditioned on CRI  and one RI, one PMI, one LI (if configured) and one or two CQIs conditioned on CRI .
-	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 (-M+1)-th Resource Pair, and one or two CQIs, otherwise.
<Unchanged part omitted>
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