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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 that of CSI-RS/IM occasions for interference measurement are defined for both cases where DRX is configured or not configured:
	[…]
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.
[…]



To clarify, the yellow parts are specified in Rel-15. And the cyan part is defined in Rel-17 NCJT. 

Observation 1: 
· In TS38.214, there are several rules on CMRs to calculate CSI reporting, e.g., 
· 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

In RAN1#114bis, there were multiple discussions related to this issue: one in Rel-15/-16 maintenance, which made the following conclusion:
	Conclusion (from 7.1 in RAN1#114bis)
In the below specification texts related to time measurement restriction, “occasion” can be interpreted as the most recent occasion for every channel measurement resource or interference measurement resource associated with CSI resource setting no later than CSI reference resource.
	If higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing L1-RSRP reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of SS/PBCH or NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting.
If 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 higher layer parameter timeRestrictionForInterferenceMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the interference measurements for computing the CSI value reported in uplink slot n based on the most recent, no later than the CSI reference resource, occasion of CSI-IM and/or NZP CSI-RS for interference measurement (defined in [4, TS 38.211]) associated with the CSI resource setting.







The other was held in Rel-17 maintenance, which made the following conclusion as well:
	Conclusion (from 7.2 in RAN1#114bis): 
To clarify the following spec, one CSI-RS transmission occasion here refers to the transmission from all NZP CSI-RS resources in the corresponding CSI-RS resource set of NJCT CSI in R17. Moreover, it is expected by a UE for NCJT CSI that two CMRs within the same CMR pair are within the same DRX active time (from original agreement).
· “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.”




From our perspective, the situation can be summarized as follows:
· As per the conclusion from 7.1, the implication of “occasion” in Clause 5.2.2.1 was clarified as “every channel measurement resource or interference measurement resource associated with CSI resource setting (i.e., all the configured resources in the corresponding resource set”. 
· Note that, although similar clarification was discussed for Clause 5.2.2.5 in the same discussion, no conclusion was made
· As per the conclusion from 7.2, the implication of “occasion” in Clause 5.2.2.5 for the case when DRX is configured for Rel-17 NCJT was clarified as “all NZP CSI-RS resources in the corresponding CSI-RS resource set”

From above, we basically understand the implication of “occasion” was clarified “all the configured resources in the corresponding CSI-RS resource set” in multiple places (i.e., Clause 5.2.2.1 and Clause 5.2.2.5 for Rel-17 NCJT with DRX mode configured). The remaining places that may still be unclear would be the “occasion” implication in Clause 5.2.2.5, for non-DRX mode, and its potential impact to Rel-17 NCJT behavior. 
For the issue on the “occasion”, there was a discussion in 7.1 in RAN1#114bis as captured in the summary above, in which views from companies were a bit diverged among 1) “all the configured resources in the corresponding resource set”, 2) “at least one of the configured resources in the corresponding resource set”, or 3) up to UE implementation. While we prefer to conclude the same implication (i.e., “all the configured resources in the corresponding resource set”), we would still be open to hear companies’ views on this issue. 
Depending on how to resolve the issue above, there may or may not be an impact to Rel-17 NCJT behavior. For example, if it is concluded to be “all the configured resources in the corresponding resource set”, there seems to be no impact since it can be applied to Rel-17 NCJT without any significant issue, which is also quite aligned with the case of DRX mode configured. However, if it is concluded to be “at least one of the configured resources in the corresponding resource set” or up to UE implementation, it will imply quite different behavior for Rel-17 NCJT compared with the case when DRX is configured, i.e., only one resource (which is potentially associated with S-TRP only) can be sufficient to construct the CSI report. 
Based on above, we think the need of Rel-17 NCJT specification update is much dependent on how to clarify Rel-15/-16 behavior in terms of the implication of “occasion” in Clause 5.2.2.5. Thus, one way forward is to postpone the discussion until Rel-15/-16 behavior is clarified. Meanwhile, it may also be possible to conclude this issue only for Rel-17 NCJT first, considering RAN1 has a common understanding on this at least when DRX is configured already. For example, it can be concluded that all the CSI-RS resources configured in the corresponding resource set need to be measured for UE to perform the CSI reporting at least when Rel-17 NCJT is configured. In this case, we think the following TP could be considered: 
	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 from each of the configured CSI-RS resources in the corresponding CSI-RS resource set for channel measurement and CSI-RS transmission 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.
[…] 



Note that, the above TP is not necessary if RAN1 is able to confirm the implication of “a CSI-RS transmission occasion” is “all the NZP CSI-RS resources configured in the corresponding CSI-RS resource set”. In this sense, as described above, our best preference is to postpone discussions for NCJT further. 

Proposal 1: 
· Discuss and clarify in RAN1#115 the actual implication of “CSI-RS occasion” in Clause 5.2.2.5 of TS 38.214 in Rel-15/-16, and its potential impact to Rel-17 NCJT behavior
· For Rel-15/-16 behavior, clarify the actual implication from the following
· Interpretation#1: “CSI-RS occasion” implies “at least one of the CSI-RS resources in the corresponding CSI-RS resource set”
· Interpretation#2 (our preference): “CSI-RS occasion” implies “all the CSI-RS resources in the corresponding CSI-RS resource set”
· Interpretation#3: How to interpret is up to UE implementation
· For Rel-17 NCJT, ways forward in RAN#115 can be either of the following
· Alt-1: Postpone the discussion until the issue for Rel-15/-16 above is resolved
· Alt-2: Conclude for NCJT only, considering the behavior when DRX is configured, which was concluded in RAN1#114bis already


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., 
· 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

Proposal 1: 
· Discuss and clarify in RAN1#115 the actual implication of “CSI-RS occasion” in Clause 5.2.2.5 of TS 38.214
· Interpretation#1: “CSI-RS occasion” implies “at least one of the CSI-RS resources in the corresponding CSI-RS resource set”
· Interpretation#2 (our preference): “CSI-RS occasion” implies “all the CSI-RS resources in the corresponding CSI-RS resource set”

Proposal 2: 
· Although the implication of “CSI-RS occasion” in Rel-17 NCJT seems to be aligned with Interpretation#1, whether/how to clarify this for Rel-17 NCJT may also need to be discussed after clarifying Rel-15/-16 behavior

Proposal 3: Discuss and clarify the behavior for CSI report dropping determination in case of non-DRX mode after clarifying the implication of “CSI-RS occasion”: 
· The following TP can be considered for TS38.214, in order to align the behavior of DRX mode is configured and not configured 
	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 from each of the configured CSI-RS resources in the corresponding CSI-RS resource set for channel measurement and CSI-RS transmission 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.
[…] 
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