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Introduction
Rel-18 Work Item on MIMO Evolution for Downlink and Uplink [1] was completed in RAN1 at the last RAN1 meeting, all the remaining issues on CSI enhancements were finalized. A major part of specification changes to support agreed CSI enhancements were captured in the corresponding CR for TS 38.214 [2]. 
In this tdoc we discuss potential correction to the specifications to facilitate proper functioning for the newly introduced CSI features.  Text proposals for TS 38.214 are provided to fix the following issues: minimum number of CSI-RS occasions for TDCP, configuration for interference measurements based on NZP CSI-RS, configuration of trs-Info parameter for TDCP.
[bookmark: _Hlk47732020]Discussion
Issue 1: Minimum number of CSI-RS occasions for TDCP
At least one CSI-RS occasion for each configured CSI-RS resource is required for a CSI report after CSI report (re)configuration, serving cell activation, BWP change, activation of SP-CSI or after transition to DRX active time. In order to make sure that the above condition is fulfilled, the following agreements were made at the last RAN1 meeting for Type-II codebook refinement for CJT and high/medium velocities.
	Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for each CSI-RS resource in the CSI-RS resource set no later than CSI reference resource and drops the report otherwise.
· FFS: Whether different behaviour is introduced when dynamic TRP selection is configured 
Agreement
For the Type-II codebook refinement for high/medium velocities, the UE reports a CSI report only if receiving at least X consecutive CSI-RS transmission occasion for each CSI-RS resource in the CSI-RS resource set no later than CSI reference resource, and/or one CSI-IM occasion for interference measurement, else drops the report otherwise.
· X=1 for AP-CSI-RS.
· X=KP for P/SP-CSI-RS, where KP denotes the scaling factor of active P/SP-CSI-RS resource counting
Note: This includes the cases of CSI report (re)configuration, serving cell activation, BWP change, activation of SP-CSI, or DRX configuration


However, there is no agreement which specifies the requirement on the minimum number of received CSI-RS occasions for the TDCP reporting. If there are no transmission occasions available for a CSI-RS resource set configured for TDCP reporting it may not be possible to derive TDCP value for all the configured delay values. Thus, following the same principle as it is agreed for other CSI reports, the UE shall transmit TDCP report only after receiving at least one CSI-RS transmission occasion for each CSI-RS resource for KTRS CSI-RS resource sets configured for TDCP reporting no later than CSI reference resource. 
Proposal 1: 
· For the Rel-18 TRS-based TDCP reporting, the UE transmits a CSI report only if receiving at least one CSI-RS transmission occasion for each CSI-RS resource for KTRS CSI-RS resource sets configured for TDCP reporting no later than CSI reference resource, otherwise drops the report 
The following text proposal for TS 38.214 can be considered for endorsement if the above proposal is agreed. 
Text proposal for TS 38.214: 
	<omitted text>
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<omitted text>
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.
For a CSI-ReportConfig configured with codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18', the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for each of the CSI-RS resources in the corresponding CSI-RS Resource Set for channel measurement and/or one CSI-IM occasion for interference measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise.
For a CSI-ReportConfig configured with reportQuantity set to 'tdcp', the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for each of the CSI-RS resources in the corresponding  CSI-RS Resource Sets for channel measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise.
For a CSI-ReportConfig configured with codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18', the UE reports a CSI report only if receiving at least one aperiodic or  periodic or semipersistent consecutive CSI-RS transmission occasions for each CSI-RS resource in the corresponding CSI-RS Resource Set for channel measurement and/or one CSI-IM occasion for interference measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise. The value of  is indicated by UE capability, as defined in clause 5.2.1.6.
<omitted text>




Issue 2: Interference measurements based on NZP CSI-RS
One of the changes from [2] has impact not only on the Rel-18 specifications, but on specifications for all the NR releases from Rel-15. In the legacy specification starting from Rel-15, it is restricted to configure more than one CSI-RS resource for the CSI-RS resource set for channel measurement with NZP CSI-RS-based interference measurement. However, in the new version [2], the above restriction is modified (the corresponding text from Section 5.2.1.4.1 [2] is copied below).
	Except for L1-SINR, if interference measurement is performed on NZP CSI-RS, a UE does not expect to be configured with more than one NZP CSI-RS resource in the associated resource set within the resource setting for channel interference measurement. Except for L1-SINR, the UE configured with the higher layer parameter nzp-CSI-RS-ResourcesForInterference may expect no more than 18 NZP CSI-RS ports configured in a NZP CSI-RS resource set.


The above change can be motivated by the following agreement and conclusion from RAN1#112b-e meeting. 
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding CSI calculation and measurement, 
· The number of CSI-RS ports is the same for all the K configured CSI-RS resources comprising the CMR and the antenna ports for the same antenna port index across the K CSI-RS resources are the same.
· All the K configured CSI-RS resources comprising the CMR share the same BW and RE locations 
· For interference measurement, legacy specification is fully reused, including the configuration for NZP CSI-RS for interference measurement or CSI-IM in relation to the configured CMR, i.e. only one NZP CSI-RS resource for interference measurement or only one CSI-IM resource can be configured irrespective of the value of K
· On PDSCH EPRE assumption for CQI calculation, a same powerControlOffset value is assumed for all the K configured CSI-RS resources comprising the CMR 
· Alt 1: The configured powerControlOffset value is the same for all the K configured CSI-RS resources comprising the CMR
· Alt 2: The assumed PDSCH EPRE of all the K CSI-RS resources follows the configured powerControlOffset value of one fixed CSI-RS resource, e.g. the first one
Note: This may imply that existing section 5.2.2.2.75 of TS38.214 can apply to Rel-18 Type-II Doppler codebook in terms of Rel-18 CMR (burst of CSI-RS resources) and Rel-18 CSI reference resource
Conclusion
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding interference measurement, beyond that supported in legacy specification, there is no consensus on supporting any additional enhancement on IMR (including the configuration for NZP CSI-RS for interference measurement or CSI-IM in relation to the configured CMR(s)).
· Note: This implies that only one NZP CSI-RS resource for interference measurement or only one CSI-IM resource can be configured irrespective of the value of NTRP


In the agreement and conclusion captured above it is stated that legacy specification is used for both Rel-18 Type-II codebook refinement for high/medium velocities and Rel-18 Type-II codebook refinement for CJT. Thus, the change of the specification is inconsistent with the agreement. Considering the above, we propose to revert the specification change. 
Proposal 2:
· Revert the following change for Section 5.2.1.4.1 of TS 38.214
· Except for L1-SINR, if interference measurement is performed on NZP CSI-RS, a UE does not expect to be configured with more than one NZP CSI-RS resource in the associated resource set within the resource setting for channel interference measurement. Except for L1-SINR, the UE configured with the higher layer parameter nzp-CSI-RS-ResourcesForInterference may expect no more than 18 NZP CSI-RS ports configured in a NZP CSI-RS resource set.
Issue 3: Configuration of trs-Info parameter for TDCP
According to WID [1] RAN1 is tasked to enable specification support for UE reporting of TDCP measured via CSI-RS for tracking. CSI-RS for tracking corresponds to a CSI-RS resource set configured with trs-Info higher layer parameter. There is no RAN1 agreement which explicitly states that TDCP can be used with normal CSI-RS. Thus, specification shall clearly state all the CSI-RS resource sets configured for TDCP reporting should be configured with trs-Info. Hence, we propose to support the following specification change for Section 5.2.1.4.1 of TS 38.214. 
Proposal 3: 
· Support the following text proposal for Section 5.2.1.4.1 of TS 38.214
	<omitted text>
For aperiodic CSI, a UE configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'tdcp' is expected to be configured with one CSI Resource Setting (given by higher layer parameter resourcesForChannelMeasurement). The CSI Resource Setting can be configured with trs-Info and it may be periodic, with  CSI-RS Resource Sets configured with trs-Info or aperiodic, with a single CSI-RS Resource Set configured with trs-Info. The support of  or 3 is subject to UE capability indication. For a periodic CSI-ResourceConfig, the UE can assume that all the CSI-RS resources in the  CSI-RS Resource Sets share the same QCL-TypeA/C and, if applicable, TypeD. The UE expects that all the CSI-RS resources in the CSI-RS Resource Set(s) are configured with the same bandwidth and subcarrier locations.
<omitted text>


Conclusion
In this contribution correction to the specifications to facilitate proper functioning for the newly introduced CSI features are discussed.  The following proposals are made. 
Proposal 1: 
· For the Rel-18 TRS-based TDCP reporting, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for each CSI-RS resource for KTRS CSI-RS resource sets configured for TDCP reporting no later than CSI reference resource, otherwise drops the report 
Proposal 2:
· Revert the following change for Section 5.2.1.4.1 of TS 38.214
· Except for L1-SINR, if interference measurement is performed on NZP CSI-RS, a UE does not expect to be configured with more than one NZP CSI-RS resource in the associated resource set within the resource setting for channel interference measurement. Except for L1-SINR, the UE configured with the higher layer parameter nzp-CSI-RS-ResourcesForInterference may expect no more than 18 NZP CSI-RS ports configured in a NZP CSI-RS resource set.
Proposal 3: 
· Support the following text proposal for Section 5.2.1.4.1 of TS 38.214
	<omitted text>
For aperiodic CSI, a UE configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'tdcp' is expected to be configured with one CSI Resource Setting (given by higher layer parameter resourcesForChannelMeasurement). The CSI Resource Setting can be configured with trs-Info and it may be periodic, with  CSI-RS Resource Sets configured with trs-Info or aperiodic, with a single CSI-RS Resource Set configured with trs-Info. The support of  or 3 is subject to UE capability indication. For a periodic CSI-ResourceConfig, the UE can assume that all the CSI-RS resources in the  CSI-RS Resource Sets share the same QCL-TypeA/C and, if applicable, TypeD. The UE expects that all the CSI-RS resources in the CSI-RS Resource Set(s) are configured with the same bandwidth and subcarrier locations.
<omitted text>
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