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1. Introduction
In this contribution, we discuss several remaining issues on multi-beam and text proposals in 3GPP Rel-16.
2. UE behavior for L1-SINR measurement

	RAN1 #99

Conclusion

For one L1-SINR report, the RRC parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured.
Agreement

· For L1-SINR report, the UE applies the QCL-TypeD configured to the CMR on the associated NZP IMR when measuring interference 

· Note: UE is not expected to measure one NZP CSI-RS transmission instance with multiple different QCL-TypeD.

· There is no spec impact for the note above


According to conclusion in RAN1 #99 meeting, the RRC parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured for L1-SINR report. The timeRestrictionForChannelMeasurements parameter in CSI-ReportConfig can be configured to enable time domain restriction for channel measurements and timeRestrictionForInterferenceMeasurements can be configured to enable time domain restriction for interference measurements.
	TS 38.214  5.2.2.1 Channel quality indicator (CQI)
If a UE is not configured with higher layer parameter timeRestrictionForInterferenceMeasurements, the UE shall derive the interference measurements for computing CSI value reported in uplink slot n based on only the CSI-IM and/or NZP CSI-RS for interference measurement no later than the CSI reference resource associated with the CSI resource setting. 

If a UE is configured with higher layer parameter timeRestrictionForInterferenceMeasurements in CSI-ReportConfig, 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. 


For CQI measurement in section 5.2.2.1 of TS38.214 described as above, the UE behavior for CSI-IM and/or NZP CSI-RS for interference measurement is determined based on the higher layer parameter timeRestrictionForInterferenceMeasurements in CSI-ReportConfig. 

Similar to CQI measurement, for interference measurement of L1-SINR report, the UE behavior can be defined according to the configuration of the higher layer parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements, except for the case when one resource setting is configured for L1-SINR measurement. 
When one resource setting is configured, the resource setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel and interference measurement for L1-SINR computation. UE may assume that same 1 port NZP CSI-RS resource(s) with density 3 REs/RB is used for both channel and interference measurements. It is not clear for the measurement behavior for this resource setting according to the measurement restriction. One possibility is the measurement behavior for this resource setting always follows the higher layer parameter timeRestrictionForChannelMeasurements regardless of the resource setting used for channel measurement or for interference measurement. Another possibility is the measurement behavior for this resource setting follows the higher layer parameter timeRestrictionForChannelMeasurements when this resource setting is used for channel measurement, and follows the higher layer parameter timeRestrictionForInterferenceMeasurements when this resource setting is used for interference measurement.
· Clarify whether the following measurement restriction could be configured simultaneously when one resource setting is associated with L1-SINR:

· timeRestrictionForChannelMeasurements
· timeRestrictionForInterferenceMeasurements
· Support the proposed TP.

	TS 38.214

5.2.1.2
Resource settings
< Unchanged parts are omitted >
For L1-SINR measurement:

-
When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel and interference measurement on NZP CSI-RS for L1-SINR computation. UE may assume that same 1 port NZP CSI-RS resource(s) with density 3 REs/RB is used for both channel and interference measurements. 

-
When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where each SSB or NZP CSI-RS resource for channel measurement is associated with one CSI-IM resource or one NZP CSI-RS resource for interference measurement by the ordering of the SSB or NZP CSI-RS resource for channel measurement and CSI-IM resource or NZP CSI-RS resource for interference measurement in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.

-
UE may apply the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting.

-
UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.
-
[When three Resource Settings are configured, the first one Resource Setting (given by higher layer parameterresourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS. The second one (given by either higher layer parameter csi-IM-ResourcesForInterference) is for interference measurement performed on CSI-IM, where each NZP CSI-RS resource set for channel measurement is associated with one CSI-IM resource for interference measurement. The Third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on 1 port NZP CSI-RS with density 3 REs/RB.]
When one or two resource settings are configured for L1-SINR measurement

· If a UE is not configured with higher layer parameter timeRestrictionForChannelMeasurements, the UE shall derive the channel measurements for computing CSI value reported in uplink slot n based on only the NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 

· If a UE is configured with higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig, 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 a UE is not configured with higher layer parameter timeRestrictionForInterferenceMeasurements, the UE shall derive the interference measurements for computing CSI value reported in uplink slot n based on only the CSI-IM and/or NZP CSI-RS for interference measurement or NZP CSI-RS for channel and interference measurement no later than the CSI reference resource associated with the CSI resource setting. 
· If a UE is configured with higher layer parameter timeRestrictionForInterferenceMeasurements in CSI-ReportConfig, 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]) or NZP CSI-RS for channel and interference measurement associated with the CSI resource setting.
< Unchanged parts are omitted >


3. Simultaneous spatial relation update across multiple CCs/BWPs when default spatial relation for SRS is enabled
	Agreement

The following working assumption is confirmed with revision in red
(Working assumption #1 @RAN1#98bis) When a Spatial Relation Info is activated for a SP/AP SRS resource by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.

· Further signaling details are up to RAN2.

· Whether to support the inter-band CA for this feature will be decided in RAN1#99.

· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same SRS resource IDs for multiple CCs/BWPs is up to capability discussion.

· FFS on the UE capability signaling details

· Note: This at least applies to single TRP case.

· FFS on the power control details (without RAN2 impact)
Agreement

The following working assumption is confirmed with revision in red
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by

· Default TCI state or QCL assumption of PDSCH, i.e.,

· in case when CORESET(s) are configured on the CC, the TCI state / QCL assumption of the CORESET with the lowest ID, or

· The PL RS to be used is the QCL-TypeD RS of the same TCI state / QCL assumption of the CORESET with the lowest ID

· Note: The PL RS should be periodic RS

· in case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC

· Above applies at least for UEs supporting beam correspondence

· Above applies at least for the single TRP case

· FFS: Details on UE behavior in the absence of the activated TCI state

· FFS: Details on default spatial relation in multicarrier scenario

· FFS: Details on which RS to use for pathloss measurement

· FFS: Details on how to handle this issue in case pathloss RSs are configured


In the RAN1 #99 meeting, for SRS, the simultaneous spatial relation update across multiple CCs/BWPs and the default spatial relation are supported. It is not clarified that when the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’ and the higher payer parameter simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16 is configured, how the UE determines the spatial relation of SRS. From the perspective of signaling overhead reduction, the default spatial relation for SRS in one CC is applicable for SRS resource with the same ID in the simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16.
In TS38.214, if the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’ for one CC, the UE shall transmit the target SRS resource according to the spatial relation with a reference to the RS with ‘QCL-TypeD’ corresponding to the QCL assumption of the CORESET with the lowest controlResourceSetId, or the RS with ‘QCL-TypeD’ in the activated TCI state with the lowest ID applicable to PDSCH in the active DL BWP in the CC. For the CC where higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’, the higher layer parameter spatialRelationInfo for the SRS resource is not configured, and the spatial relation of the SRS resource is updated according to the updated default beam in the CC.
In TS38.214, if the higher payer parameter simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16 is configured, when a spatialRelationInfo is activated/updated for a semi-persistent or aperiodic SRS resource by a MAC CE, the spatialRelationInfo is applied for the semi-persistent or aperiodic SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs. 
It is an important use case for UE to determine the spatial relation of the SRS resources with same ID in the simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16 when the spatialRelationInfo of the SRS resources is not configured and the default beam is updated in the CC with enableDefaultBeamPlForSRS  = ‘enabled’. 
Thus, to reduce signaling overhead, when the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’ and the higher payer parameter simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16 is configured, the spatialRelationInfo of the SRS resources with same ID in the simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16 cannot be configured, and the update of spatial relation of the SRS resources with same ID in the simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16 follows the default beam. Current description in TS38.214 does not support such operation by referring to the IE spatialRelationInfo. Thus we prefer to replace it with spatial relation, which may come from the default beam or from IE spatialRelationInfo.
In RAN1 #101-e meeting, there are some concerns for the scenario and solution. For this issue, our intention is for the way: the gNB configures the UL CC list(s) and enables the default beam operation for semi-persistent or aperiodic SRS resource; then the spatial relation of SRS resource in one CC is updated by a CORESET, the spatial relation is applied to all SRS resources with same ID in the UL CC list. For the MAC CE used for beam update, it should be clarified that the MAC CE is the one to update the spatialRelationInfo of SRS resource or to update the QCL assumption of a CORESET. If the gNB updates the QCL assumption of a CORESET in a CC by a MAC CE, the spatial relation of SRS resource in the same CC is updated through the default beam rules. Then the same spatial relation is also updated for the SRS resources with the same ID in the CC list configured for uplink. 
For the wording of this issue, in section 6.2.1 of TS38.214, ‘the spatial relation, if applicable, with a reference to the RS with 'QCL-TypeD'’ is adopted for default beam operation of SRS, so we can reuse ‘spatial relation’ to replace ‘spatialRelationInfo’, which can represent the default beam or spatialRelationInfo. For the concern for the case that the gNB updates QCL assumption for multiple CORESETs in multiple CCs in the CC list, the DL CC list and UL CC list are configured simultaneously for the same set of CCs, the intended operation is the updated QCL assumption for multiple CORESETs should be with the same ‘QCL-TypeD’ relationship through a MAC CE in a CC.
· Clarify UE behavior as the proposed TP when the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’ and the higher payer parameter simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16 is configured.
	TS 38.214

6.2.1
UE sounding procedure
< Unchanged parts are omitted >
When a spatialRelationInfo the spatial relation is activated/updated for a semi-persistent or aperiodic SRS resource configured by the higher layer parameter SRS-Resource by a MAC CE for a set of CCs/BWPs, where the applicable list of CCs is indicated by higher layer parameter simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16,, the spatialRelationInfospatial relation is applied for the semi-persistent or aperiodic SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.
When the higher layer parameter enableDefaultBeamPlForSRS is set 'enabled', and if the higher layer parameter spatialRelationInfo for the SRS resource, except for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'beamManagement' or for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' with configuration of associatedCSI-RS or for the SRS resource configured by the higher layer parameter SRS-PosResourceSet-r16, is not configured in FR2 and if the UE is not configured with higher layer parameter(s) pathlossReferenceRS, and if the UE is not configured with different values of CORESETPoolIndex in ControlResourceSets, and is not provided at least one TCI codepoint mapped with two TCI states, the UE shall transmit the target SRS resource in an active UL BWP of a CC,

-
according to the spatial relation, if applicable, with a reference to the RS with 'QCL-TypeD' corresponding to the QCL assumption of the CORESET with the lowest controlResourceSetId in the active DL BWP in the CC.

-
according to the spatial relation, if applicable, with a reference to the RS with 'QCL-TypeD' in the activated TCI state with the lowest ID applicable to PDSCH in the active DL BWP of the CC if the UE is not configured with any CORESET in the active DL BWP of the CC
< Unchanged parts are omitted >


4. QCL assumption of IMR for L1-SINR measurement

In RAN1 #100b-e meeting, the QCL assumption of NZP IMR for L1-SINR measurement is modified and described in TS 38.214 as follows.
	 TS 38.214  5.2.1.2  Resource settings
-
UE may apply the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting.


The spec does not exclude the case that the QCL-TypeD RSs for CMR and its associated NZP IMR are different. If the configured QCL-TypeD RS for NZP IMR is different from the QCL-TypeD RS of CMR, the UE behavior for NZP CSI-RS resource measurement should be clarified, because the UE is not expected to measure one NZP CSI-RS transmission instance with multiple different QCL-TypeD (refer to RAN1 #99 agreement).  
For example, NZP CSI-RS resource #1 is configured as CMR for L1-SINR, the associated NZP CSI-RS resource #2 is configured as IMR for L1-SINR and also configured as measurement resource for L1-RSRP, where the QCL-TypeD RS configuration for NZP CSI-RS resource #1 and NZP CSI-RS resource #2 is different. According to TS 38.214, for L1-RSRP and for L1-SINR, the UE may measure the same NZP CSI-RS resource with different QCL assumption in different time instance. In the instance for interference measurement of L1-SINR report, the UE applies the QCL-TypeD RS of NZP CSI-RS resource #1 as the QCL-TypeD assumption for the NZP CSI-RS resource #2, but in the instance for channel measurement of L1-RSRP report, the configured QCL-TypeD assumption of NZP CSI-RS resource #2 is used. 
There is ambiguity for QCL assumption of CSI-RS resource when aperiodic L1-SINR report is triggered and the report setting is associated with periodic/semi-persistent CSI-RS resource setting. Before the triggering DCI, the configured QCL-TypeD assumption of NZP CSI-RS resource #2 is used for L1-RSRP measurement. However when the NZP CSI-RS resource #2 before the triggering DCI is also used for interference measurement of L1-SINR report, the interference measurement may not be available because the UE has not received the triggering DCI and cannot apply the QCL-TypeD assumption of NZP CSI-RS resource #1 (CMR for L1-SINR) for NZP CSI-RS resource #2. Thus current description in the CR is not correct for this scenario.
· Support the proposed TP.
	TS 38.214

5.2.1.2
Resource settings
< Unchanged parts are omitted >
-
When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where each SSB or NZP CSI-RS resource for channel measurement is associated with one CSI-IM resource or one NZP CSI-RS resource for interference measurement by the ordering of the SSB or NZP CSI-RS resource for channel measurement and CSI-IM resource or NZP CSI-RS resource for interference measurement in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.

-
UE may apply the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting, except when aperiodic L1-SINR report is triggered and the report setting is associated with periodic/semi-persistent CSI-RS resource setting.
-
UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.
< Unchanged parts are omitted >


5. Conclusion

In this contribution, we have the following proposals for multi-beam transmission schemes.
· Clarify whether the following measurement restriction could be configured simultaneously when one resource setting is associated with L1-SINR:

· timeRestrictionForChannelMeasurements
· timeRestrictionForInterferenceMeasurements
· Support the proposed TP.
· Clarify UE behavior as the proposed TP when the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’ and the higher payer parameter simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16 is configured.
· Support the proposed TP.
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