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Introduction
A CSI report setting can be linked to semi-persistent CSI-RS resource or periodic CSI-RS resource. When these associated SP/P resources are deactivated or deconfigured, the CSI report setting may still be active. In this contribution, we will discuss several cases and propose solutions to clarify UE behaviors.
CSI reports with deactivated resources
SP-CSI-RS is deactivated before the CSI request/activation
For semi-persistent CSI on PUSCH and aperiodic CSI linked to semi-persistent CSI-RS resource, a trigger state may compromise multiple CSI report settings, e.g., {Rep 0 with SP CSI-RS 0, Rep 1 with SP CSI-RS 1, ..., Rep 4 with SP CSI-RS 4}. If the gNB becomes uninterested in Rep 0, it may deactivate the associated SP CSI-RS 0 to save reference signal overhead. However, the Rep 0 till exists in the trigger state and the gNB may still send the CSI request for Rep 1-4 as illustrated in Figure 1. 
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Figure 1. Illustration of SP CSI-RS deactivated before the A/SP CSI request
In our view, there would be two problems if UE is forced to report Rep 0:
· First, the reported CSI would be out-dated which is as useless as a junk report because it is based on a CSI measurement long time ago
· Second, there is misalignment in resource occupation. Current spec says the resource occupation for a SP resource ends at its deactivation commant. However, if UE is forced to report its associated CSI, UE has to buffer the last CSI measurement till the time the report is sent.
There are two alternatives to address the issue:
· Alt1: UE does not expect to receive the CSI request and the gNB should reconfigure the trigger state by detaching Rep 0.
· Alt2: UE can be triggered with the trigger state, but the UE does not report Rep 0 as the associated resource is deactivated.
In our view, Alt2 makes more sense as Alt1 loses all the other 4 reports unless receiving RRC reconfiguration. So, based on the discussion, we observe and propose
Observation 1: gNB may send CSI request comprising CSI reports whose associated is deactivated.
Observation 2: If UE is forced to report CSI based on a deactivated resource, the reported CSI is outdate and the definition of resource occupation is lack of precision.
Proposal 1: If an aperiodic or semi-persistent CSI report on PUSCH is linked to semi-persistence CSI-RS set, UE is not expected to report the CSI if the associated semi-persistent CSI-RS set is deactivated when receiving the DCI carrying the CSI request.
SP-CSI-RS is deactivated during the duration of the SP-CSI is active
Another possible scenario lies in Figure 2. As shown, the SP CSI-RS resource is active when receiving the trigger state or receiving the SP-CSI activation command, but the SP CSI-RS resource is deactivated during the duration when the SP CSI report is active.
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Figure 2. Illustration of SP CSI-RS is deactivated during the active duration of SP-CSI.
If the UE is forced to report the SP CSI after the deactivation, it’s problematic as observation 1 and 2 mentioned in section 2.1 remain. In our view, this scenario should be an error case. If the gNB is uninterested in the SP-CSI report, it should deactivate the SP CSI before deactivating the SP-CSI resource. Based on the discussion, we propose

Proposal 2: For SP CSI report linked to SP CSI-RS resource set, UE does not expect to deactivate the SP CSI-RS resource set if the SP-CSI report is activated.
CSI reports with deconfigured resources
In current TS38.331 spec, each CSI report setting is linked to a CSI-RS resource setting for channel measurement by providing a resource setting ID. During RRC reconfiguration, a periodic CSI-RS resource may be released to save reference signal overhead, but the gNB may forget to reconfigure or release the associated resource set, resource setting and report setting. 
CSI-ReportConfig ::= SEQUENCE { 
reportConfigId CSI-ReportConfigId, 
carrier ServCellIndex OPTIONAL, -- Need S 
resourcesForChannelMeasurement CSI-ResourceConfigId,
…}

CSI-MeasConfig ::= SEQUENCE { 
nzp-CSI-RS-ResourceToAddModList SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-Resource OPTIONAL, -- Need N 
nzp-CSI-RS-ResourceToReleaseList SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-ResourceId OPTIONAL, -- Need N 
nzp-CSI-RS-ResourceSetToAddModList SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSet
In this case, the report setting is linked to a null resource. Some UEs may report an out-dated CSI, while some other UEs may declare RRC failure and wait for RRC re-establish. However, the gNB may not know why RRC is failed and keeps sending the same RRC configuration. In our view, this is an error case and is needed to be clarified in the spec or chairman note. Thus, we observe and propose
Observation 3: Report setting, resource setting, resource set and resource are separated configured and released. It is possible the gNB release a resource but not reconfigure the report setting. This is an error case and should be clarified in the spec.
Proposal 3 (either in the chairman notes or spec): UE does not expect to be configured with a CSI report setting if the associated CSI-RS resource is not configured or released.
Based on the discussion in section 2-3, we propose the following changes to the spec and include them in [1].
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
[bookmark: _Toc4508140]5.2.1.4 Reporting configurations
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
The Reporting configuration for CSI can be aperiodic (using PUSCH), periodic (using PUCCH) or semi-persistent (using PUCCH, and DCI activated PUSCH). The CSI-RS Resources can be periodic, semi-persistent, or aperiodic. Table 5.2.1.4-1 shows the supported combinations of CSI Reporting configurations and CSI-RS Resource configurations and how the CSI Reporting is triggered for each CSI-RS Resource configuration. Periodic CSI-RS is configured by higher layers. Semi-persistent CSI-RS is activated and deactivated as described in Clause 5.2.1.5.2. Aperiodic CSI-RS is configured and triggered/activated as described in Clause 5.2.1.5.1.
UE is not expected to be configured with a CSI report setting if the associated CSI-RS resource is not configured or released.
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
5.2.1.5	.2 CSI processing criteria
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
If the UE has an active semi-persistent CSI-RS/CSI-IM resource configuration, or an active semi-persistent ZP CSI-RS resource set configuration, and has not received a deactivation command, the activated semi-persistent CSI-RS/CSI-IM resource set or the activated semi-persistent ZP CSI-RS resource set configurations are considered to be active when the corresponding DL BWP is active, otherwise they are considered suspended. 
If the UE is configured with carrier deactivation, the following configurations in the carrier in activated state would also be deactivated and need re-activation configuration(s): semi-persistent CSI-RS/CSI- IM resource, semi-persistent CSI reporting on PUCCH, semi-persistent SRS, semi-persistent ZP CSI-RS resource set.
If an aperiodic or semi-persistent CSI report on PUSCH is linked to semi-persistence CSI-RS resource set, UE is not expected to report the CSI if the associated semi-persistent CSI-RS set is deactivated when receiving the DCI carrying the CSI request.
If a semi-persistent CSI report linked to semi-persistent CSI-RS resource set, UE does not expect to deactivate the semi-persistent CSI-RS resource set if the semi-persistent CSI report is activated.
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

Conclusion
In this contribution, we discuss issues with CSI reports on deactivated and deconfigured CSI-RS resources. Based on the discussion, we observe
Observation 1: gNB may send CSI request comprising CSI reports whose associated is deactivated.
Observation 2: If UE is forced to report CSI based on a deactivated resource, the reported CSI is outdate and the definition of resource occupation is lack of precision.
Observation 3: Report setting, resource setting, resource set and resource are separated configured and released. It is possible the gNB release a resource but not reconfigure the report setting. This is an error case and should be clarified in the spec.
And propose
Proposal 1: If an aperiodic or semi-persistent CSI report on PUSCH is linked to semi-persistence CSI-RS set, UE is not expected to report the CSI if the associated semi-persistent CSI-RS set is deactivated when receiving the DCI carrying the CSI request.
Proposal 2: For SP CSI report linked to SP CSI-RS resource set, UE does not expect to deactivate the SP CSI-RS resource set if the SP-CSI report is activated.
Proposal 3 (either in the chairman notes or spec): UE does not expect to be configured with a CSI report setting if the associated CSI-RS resource is not configured or released.
And propose the text included in [1].
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