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1. Introduction
In this contribution, we discuss a few potential issues on CMR restrictions for Rel-17 NCJT CSI.  

2. Discussion
In TS38.214 [1], a few restrictions on CMR measured to calculate/report CSI are specified. For example, according to the following excerpt from Clause 5.2.2.5, the minimum number of CSI-RS occasions for channel measurement and the one of CSI-RS/IM occasions for interference measurement are defined for both cases where DRX is configured or not configured (Restriction#1):
	[…]
After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise. When DRX is configured and the CSI-RS Resource Set for channel measurement corresponding to a CSI report is configured with two Resource Groups and  Resource Pairs, as described in clause 5.2.1.4.1, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for each CSI-RS resource in a Resource Pair within the same DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index ' when drx-onDurationTimer is not started, the UE shall report CSI during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in Clause 5.2.1.4 if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter ps-TransmitPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', or 'ssb-Index-RSRP- Index' when drx-onDurationTimer is not started, the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in clause 5.2.1.4 and when reportQuantity set to 'cri-RSRP' or 'cri-RSRP- Index' if receiving at least one CSI-RS transmission occasion for channel measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise.
[…]



Another restriction (Restriction#2) can also be seen in Clause 5.2.2.1 as follows, where the measured CMR is limited to “only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS” when timeRestrictionForChannelMeasurements is configured:
	[bookmark: _Hlk494809136][…]
If the higher layer parameter timeRestrictionForChannelMeasurements is set to "notConfigured", the UE shall derive the channel measurements for computing CSI value reported in uplink slot n based on only the NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 
[bookmark: _Hlk512507617]If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting. 
[…]



Observation 1: 
· In TS38.214, there are several rules on CMRs to calculate CSI reporting, e.g., 
· (Restriction#1) After the CSI report (re-)configuration, serving cell activation, BWP change, or activation of SP-CSI, at least one CSI-RS/IM occasion for each of channel/interference measurements need to be measured to report CSI
· (Restriction#2) When timeRestrictionForChannelMeasurements is configured, CMR for measurement is limited to be only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS

On the other hand, Rel-17 FeMIMO WI specified NCJT CSI framework, in which the corresponding NZP CSI-RS resource set is configured with two Resource Groups and N Resource Pairs. At least one of the N Resource Pairs, which includes two CSI-RS occasions, should be measured for calculating NCJT CSI. 
Observation 2: 
· In Rel-17 NCJT CSI, UE measures one Resource Pair to calculate/report CSI, each CSI-RS resource of which corresponds to a TRP

Here the questions are basically whether the above two restrictions can be applied to Rel-17 NCJT CSI and the corresponding behaviors if applied. For example, for Restriction#1, to report CSI after some events, at least one CSI-RS occasion has to be available while satisfying the rule of CSI reference resource. It means, more than one CSI-RS occasion is not explicitly required. Similarly, for Restriction#2, even when timeRestrictionForChannelMeasurements is configured, the rule is applied only to one CSI-RS occasion. Assuming the intention of these two restrictions are generally “to apply the rule on CMRs that is necessary to calculate CSI”, the current specification may not be suitable for Rel-17 NCJT that requires at least two CMRs for CSI calculation and reporting. 
To resolve the issue above, we see the following two approaches can be considered:
· Alt-1: To clarify that, for Rel-17 NCJT, Restriction#1 and/or Restriction#2 consider “one CSI-RS occasion for each CSI-RS resource in a Resource Pair (i.e., two CMRs in total)” 
· Alt-2: To conclude that, for Rel-17 NCJT, Restriction#1 and/or Restriction#2 do not achieve its original effect
· Note: In this case, for Restriction#2, another possibility is to clarify timeRestrictionForChannelMeasurements is not expected to be configured for Rel-17 NCJT

We would prefer Alt-1 for Restriction#1 since Rel-17 NCJT reporting with only one CMR is not very useful, and thus does not need to be supported. We would also prefer Alt-1 for Restriction#2 since the restriction itself is very useful for the practical operation, and it should be well achieved with enough update for enhanced CSI frameworks.
Meanwhile, we also understand that, given it is very late already, companies may not prefer to have changes in the specifications for the issues above. Since we believe this issue may not be identified in RAN1, we would like to suggest having some discussions for the issues above in this meeting. 
Proposal 1: 
· For both Restriction#1 and Restriction#2, discuss which of the following to take in RAN1:
· Alt-1: To clarify that, for Rel-17 NCJT, the restrictions consider, e.g., “one CSI-RS occasion for each CSI-RS resource in a Resource Pair (i.e., two CMRs in total)”
· Alt-2: To conclude that, for Rel-17 NCJT, the restrictions do not achieve its original effect
· Note that for Restriction#2, it can be considered to clarify the corresponding RRC parameter timeRestrictionForChannelMeasurements is not expected to be configured for Rel-17 NCJT 

We also note that, if Alt-1 is considered, the following TPs in Clause 5.2.2.5 and 5.2.21 are considered for resolving the issue on Restriction#1 and Restriction#2, respectively:
	[bookmark: _Toc11352131][bookmark: _Toc20318021][bookmark: _Toc27299919][bookmark: _Toc29673190][bookmark: _Toc29673331][bookmark: _Toc29674324][bookmark: _Toc36645554][bookmark: _Toc45810599][bookmark: _Toc137117137]5.2.2.5	CSI reference resource definition
[…]
After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise. After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, when the corresponding CSI-RS set is configured with two Resource Groups (and N Resource Pairs), the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion from each Resource Group for each CSI-RS resource in a Resource Pair for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.
[…]



	[bookmark: _Toc11352121][bookmark: _Toc20318011][bookmark: _Toc27299909][bookmark: _Toc29673178][bookmark: _Toc29673319][bookmark: _Toc29674312][bookmark: _Toc36645542][bookmark: _Toc45810587][bookmark: _Toc137117124]5.2.2.1	Channel quality indicator (CQI) 
[…]
If the higher layer parameter timeRestrictionForChannelMeasurements is set to "notConfigured", the UE shall derive the channel measurements for computing CSI value reported in uplink slot n based on only the NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 
If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting. 
If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", and the CSI-RS resource set corresponding to the CSI-ReportConfig is configured with two Resource Groups, the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) for each CSI-RS resource in a Resource Pair associated with the CSI resource setting. 
[…]




3. Conclusion
In this contribution, the following are proposed. 
Observation 1: 
· In TS38.214, there are several rules on CMRs to calculate CSI reporting, e.g., 
· (Restriction#1) After the CSI report (re-)configuration, serving cell activation, BWP change, or activation of SP-CSI, at least one CSI-RS/IM occasion for each of channel/interference measurements need to be measured to report CSI
· (Restriction#2) When timeRestrictionForChannelMeasurements is configured, CMR for measurement is limited to be only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS

Observation 2: 
· In Rel-17 NCJT CSI, UE measures one Resource Pair to calculate/report CSI, each CSI-RS resource of which corresponds to a TRP

Proposal 1: 
· For both Restriction#1 and Restriction#2, discuss which of the following to take in RAN1:
· Alt-1: To clarify that, for Rel-17 NCJT, the restrictions consider, e.g., “one CSI-RS occasion for each CSI-RS resource in a Resource Pair (i.e., two CMRs in total)”
· Alt-2: To conclude that, for Rel-17 NCJT, the restrictions do not achieve its original effect
· Note that for Restriction#2, it can be considered to clarify the corresponding RRC parameter timeRestrictionForChannelMeasurements is not expected to be configured for Rel-17 NCJT 


References

- 2/9 -
