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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

However, in RAN1#114, it was identified that the meaning of CSI-RS occasion is not very clear in the yellow and cyan parts. It seems there are two possible interpretations:
· Interpretation#1: “CSI-RS occasion” implies “at least one of the CSI-RS resources in the corresponding CSI-RS resource set”
· Interpretation#2: “CSI-RS occasion” implies “all the CSI-RS resources in the corresponding CSI-RS resource set”
In the yellow parts, if we follow Interpretation#1 above, a UE will transmit the CSI report after the events if it could measure at least one CSI-RS resource configured in the CSI-RS resource set. Else, if we follow Interpretation#2, a UE will transmit the CSI report after the events if and only if it could measure all the CSI-RS resources configured in the CSI-RS resource set. 
In our understanding, both Interpretation#1 and Interpretation#2 have their own pros and cons. For Interpretation#1, a UE does not need to have different implementation for CSI report dropping determination between “right after the events” and otherwise. However, it implies gNB may have to perform the differentiation of CSI report reading between “right after the events” and otherwise. For Interpretation#2, gNB can simply believe that all the CSI reports are obtained after measuring all the configured CSI-RS resources, while UE may need to implement the special rule for CSI report dropping determination. From our perspective, Interpretation#2 is preferred. At the same time, we admit that this is not clear so far, and thus deserves a discussion in RAN1. 
Given above, we believe RAN1 needs to clarify this issue. 
Proposal 1: 
· Discuss and clarify in RAN1#114bis 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”

For the cyan part, it seems Interpretation#1 is considered for the meaning of CSI-RS occasion. It is because, if Interpretation#2 is considered for the yellow parts, we believe the intention of the cyan part would essentially duplicate the yellow parts. Meanwhile, given that the intention of the yellow parts is quite unclear, whether/how to clarify the cyan part may also need to be discussed after clarifying the yellow part. 
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

Once the above issue is clarified, the next question that we have is why the cyan part for Rel-17 NCJT exists for DRX mode only. This situation causes another ambiguity in our view, that is, in case of Rel-17 NCJT without DRX mode, the behavior for CSI report dropping determination is a bit unclear. 
When Interpretation#1 for “CSI-RS occasion” implication is considered, Basically the situation is that the specification for Rel-17 NCJT CMR restriction after some events when DRX is not configured is missing in our understanding. We believe the behavior between DRX is configured or not should essentially be aligned, and thus the following TP seems to be necessary: 
	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.
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.
[…] […]



Even when Interpretation#2 for “CSI-RS occasion” implication is considered, the situation is not very clear. One interpretation is that the yellow part for Rel-15 without DRX mode is applied to Rel-17 NCJT as well. In this case, the following situation is considered in our view:
· In case of non-DRX mode in Rel-17 NCJT, UE needs to measure all the CSI-RS resources (including CMR for S-TRP and CMR pairs for NCJT) in the CSI-RS resource set before CSI report
· In case of DRX mode in Rel-17 NCJT, UE needs to measure CMR pair for NCJT only before CSI report (i.e., UE may not need to measure CMR for S-TRP configured in the set). 
We are wondering if the above two different behaviors are really considered for non-DRX mode and DRX mode. Therefore, we think there is also another possibility, that is, similar to Interpretation#1 case, to consider the cyan part for non-DRX mode as well as DRX mode. In this case, the same TP as above actually works. This can easily align the behavior for Rel-17 NCJT with different DRX modes.
Note that this issue is also quite dependent on how to interpret “CSI-RS occasion” discussed above in our view. Therefore, we would suggest discussing this after clarifying the implication of “CSI-RS occasion”, as proposed in Proposal 1 and Proposal 2 above.
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 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.
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.
[…] […]



3. Conclusion
In this contribution, the following are proposed. 
Observation 1: 
1. In TS38.214, there are several rules on CMRs to calculate CSI reporting, e.g., 
5. 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: 
1. Discuss and clarify in RAN1#114bis the actual implication of “CSI-RS occasion” in Clause 5.2.2.5 of TS 38.214
6. Interpretation#1: “CSI-RS occasion” implies “at least one of the CSI-RS resources in the corresponding CSI-RS resource set”
6. Interpretation#2 (our preference): “CSI-RS occasion” implies “all the CSI-RS resources in the corresponding CSI-RS resource set”

Proposal 2: 
1. 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 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.
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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