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Introduction
We discuss our views on the remaining issues on CSI measurement in this contribution.
Agreement: 
UE assumes the same spatial QCL assumption for ZP/NZP-CSI-RS based IMR resource as the one configured for NZP CSI-RS resource for CM.

Agreement:
NZP CSI-RS based IMR is only supported when single CMR per set is configured

Agreement
If interference measurement is performed only on CSI-IM, each CSI-RS resource for channel measurement is resource-wise associated with a CSI-IM resource by the ordering of the CSI-RS resource and CSI-IM resource in the linked resource sets.

Agreement
[bookmark: _GoBack]For P/SP CSI reporting, NZP CSI-RS based IMR is not supported.

Discussion
CSI-IM and NZP CSI-RS based IMR
It seems in the latest RRC parameter [1], there is resource level association between NZP CSI-RS based CMR and NZP CSI-RS based IMR. But we think it’s not an agreement yet.
	CSI-AssociatedReportConfigInfo field descriptions

	csi-IM-ResourcesforInteference
CSI-IM-ResourceSet for interference measurement. Entry number in csi-IM-ResourceSetList in the CSI-ResourceConfig indicated by csi-IM-ResourcesForInterference in the CSI-ReportConfig indicated by reportConfigId above (1 corresponds to the first entry, 2 to the second entry, and so on). The indicated CSI-IM-ResourceSet should have exactly the same number of resources like the NZP-CSI-RS-ResourceSet indicated in nzp-CSI-RS-ResourcesforChannel. This field can only be present if the CSI-ReportConfig identified by reportConfigId includes csi-IM-ResourcesForInterference.

	csi-SSB-ResourceSet
CSI-SSB-ResourceSet for channel measurements. Entry number in csi-SSB-ResourceSetList in the CSI-ResourceConfig indicated by resourcesForChannelMeasurement in the CSI-ReportConfig indicated by reportConfigId above (1 corresponds to the first entry, 2 to the second entry, and so on).

	nzp-CSI-RS-ResourcesforInterference
NZP-CSI-RS-ResourceSet for interference measurement. Entry number in nzp-CSI-RS-ResourceSetList in the CSI-ResourceConfig indicated by nzp-CSI-RS-ResourcesForInterference in the CSI-ReportConfig indicated by reportConfigId above (1 corresponds to the first entry, 2 to the second entry, and so on). The indicated NZP-CSI-RS-ResourceSet should have exactly the same number of resources like the NZP-CSI-RS-ResourceSet indicated in nzp-CSI-RS-ResourcesforChannel. This field can only be present if the CSI-ReportConfig identified by reportConfigId includes nzp-CSI-RS-ResourcesForInterference.


In our understanding, if the number of resources of NZP CSI-RS based IMR is the same as the number of resources in CMR, then only one NZP CSI-RS based IMR can be configured. All interference layers are aggregated in one IMR resource. In general, the total number of CSI-RS for CMR and IMR will be increased. CSI-RS resource with larger number ports cannot be aggregated by several CSI-RS resources with small number of ports always due to CDM. While CMR of one UE could be IMR of another UE if association of multiple IMRs and CMR is established. Besides, it’s not flexible in multiple TRP scenario in that QCL is resource-level configuration.
 For each aperiodic report based on NZP CSI-RS for interference measurement, there may be some alternatives:
Alt1. One NZP CSI-RS resource for interference measurement is associated with a single NZP CSI-RS resource for channel measurement. 
Alt2 . Multiple NZP CSI-RS resources for interference measurement are associated with a single NZP CSI-RS resource for channel measurement.
In our view, Alt2 is a superior configuration to Alt1 and could be more flexible, we slightly prefer alt2
Proposal 1 : Remove description in 38.331 for nzp-CSI-RS-ResourcesforInterference.
Proposal 2: For aperiodic reporting, multiple NZP CSI-RS resources for interference measurement could be associated with a single NZP CSI-RS resource for channel measurement.
In #92 meeting, it was agreed NZP CSI-RS based IMR is not supported for P/SP reporting. That NZP CSI-RS based IMR can be configured for aperiodic reporting is supported by spec. For A-CSI, configuration of resource setting could be 1) NZP CSI-RS based CMR + CSI-IM, 2) NZP CSI-RS based CMR + NZP CSI-RS based IMR, or 3) NZP CSI-RS based CMR + NZP CSI-RS based IMR+ CSI-IM. From descriptions [2]:
If interference measurement is performed on CSI-IM, each CSI-RS resource for channel measurement is resource-wise associated with a CSI-IM resource by the ordering of the CSI-RS resource and CSI-IM resource in the corresponding resource sets. The number of CSI-RS resources for channel measurement equals to the number of CSI-IM resources.
 because the restriction of “only performed on CSI-IM” is not presented, the scope of “resource-wise association of NZP CSI-RS based CMR and CSI-IM” might extend to interference measurement based on both 1) CSI-IM only and 3) CSI-IM + NZP CSI-RS based IMR, which is also discussed in [3], but there is no agreement for the latter case so far. Meanwhile NZP CSI-RS based IMR is only supported when single CMR per set is configured, for the case of interference measurement based on both NZP CSI-RS based IMR and CSI-IM, it’s unnecessary to configure more than one CSI-IMs and there is no specification effort.
Proposal 3: If interference measurement is performed on both CSI-IM and NZP CSI-RS for interference measurement, a single CSI-IM and multiple NZP CSI-RS resources for interference measurement are associated with a single NZP CSI-RS for channel measurement.
SP CSI
According to agreement that NZP CSI-RS for interference measurement is not support in P/SP reporting [4], following description is not consist with agreement and need to update.
/************************* Start of Text Proposal for 38.214 ************************/
[bookmark: _Toc510988198]5.2.1.5.2	Semi-persistent CSI/Semi-persistent CSI-RS
/******************************* omitted part *******************************/
[bookmark: _Hlk500788297]For a UE configured with the higher layer parameter reportConfigType set to 'semiPersistentOnPUCCH’ . 
[bookmark: _Hlk512597011]-	when a UE receives an activation command [10, TS 38.321] for CSI-RS resource(s) for channel measurement and CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s), and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including QCL assumptions provided by a list of reference to TCI-State’s, one per activated resource) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied no earlier than slot . If a TCI-State referred to in the list is configured with a reference to an RS associated with ‘QCL-TypeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP.
-	when a UE receives a deactivation command [10, TS 38.321] for activated CSI-RS/CSI-IM resource(s) associated with configured CSI resource setting(s), and when  the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource(s) shall apply no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot . If a TCI-State referred to in the list is configured with a reference to an RS associated with ‘QCL-TypeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP.
/************************* End of Text Proposal for 38.214 ************************/
Conclusion
Proposal 1 : Remove description in 38.331 for nzp-CSI-RS-ResourcesforInterference.
Proposal 2: For aperiodic reporting, multiple NZP CSI-RS resources for interference measurement could be associated with a single NZP CSI-RS resource for channel measurement.
Proposal 3: If interference measurement is performed on both CSI-IM and NZP CSI-RS for interference measurement, a single CSI-IM and multiple NZP CSI-RS resources for interference measurement are associated with a single NZP CSI-RS for channel measurement.
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