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Introduction
In RAN4#105 meeting, RAN4 discussed the impacts on L1 measurements for FR2 multi-Rx DL receptions and agreed that group-based reporting is considered for enabling simultaneous DL receptions with two different beams. In this contribution, we will provide the discussion on the impacts on L1-RSRP measurements for FR2 multi-Rx DL reception.
Discussion
Based on RAN4 agreements in [1, 2], group-based reporting is considered for enabling simultaneous DL receptions with two different beams.
Beam sweeping factor reduction
For non-group-based reporting, UE reporting the L1-RSRP measured results of an SSB/CSI-RS resource based on best Rx beam. For group-based reporting, UE reporting the L1-RSRP measured results of an SSB/CSI-RS resource pair based on best Rx beam pair. The “best Rx beam” for two resources between non-group-based reporting and group-based reporting could be different, as shown in Figure 1.
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Figure 1: Examples of “best beam” for non-group-based and group-based reporting
For example, the best Rx beam for each TRP with non-group-based reporting could be activated on the same antenna panel. However, considering simultaneous receptions, best Rx beam pair for two TRPs need to be activated on different antenna panels.
However, compared with non-group-based reporting, the configuration of group-based reporting just changes how to handle the measurement results for selecting “best beam” but does not change the measurement behaviour. For L1-RSRP measurements on SSB or CSI-RS with repetition ON, beam sweeping operation is still needed. For L1-RSRP measurements CSI-RS with repetition OFF, beam sweeping operation is not needed since best beam can be derived from L1-RSRP measurements on QCL-TypeD SSB or CSI-RS with repetition ON. The beam sweeping factor reduction could lead to the direction sweeping range reduction. If beam sweeping factor was reduced by half, then the direction sweeping range would also be reduced accordingly. Compared with legacy UE, the reduction of direction sweeping range for beam sweeping operation may lead that UE could not select to the best Rx beam and cause the performance degradation. Besides, beam sweeping factor reduction is not necessary for supporting simultaneous DL receptions from different directions with different QCL type D RS.
Proposal 1: For R18 multi-Rx DL receptions, beam sweeping factor reduction for L1-RSRP measurements is not considered, since it is not necessary for supporting simultaneous DL receptions and will cause beam performance degradation.
[bookmark: _Hlk126570502]Simultaneous reception of RSs for L1-RSRP
In TS38.214, the following are specified for group-based L1-RSRP reporting.
	For aperiodic CSI, and for periodic and semi-persistent CSI resource settings, each trigger state configured using the higher layer parameter CSI-AperiodicTriggerState is associated with one or multiple CSI-ReportConfig where the CSI-ReportConfig configured with groupBasedBeamReporting-r17 is linked to periodic or semi-persistent, setting(s): 
-	When one Resource Setting is configured, the Resource setting is given by resourcesForChannelMeasurement for L1-RSRP measurement. In such a case, the number of configured CSI Resource Sets in the Resource Setting is S=2
…
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index' or 'ssb-Index-RSRP- Index',
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different CRI or SSBRI for each report setting. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting-r17, the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance nrofReportedGroups, if configured, group(s) of two CRIs or SSBRIs selecting one CSI-RS or SSB from each of the two CSI Resource Sets for the report setting, where CSI-RS and/or SSB resources of each group can be received simultaneously by the UE.



For group-based L1-RSRP reporting, UE is configured with two resource sets as channel measurement. UE need to report the L1-RSRP measured results of one or more resource pairs. For one resource pair, one resource is from resource set 0 and the other is from resource set 1. The two resource sets for group-based L1-RSRP reporting can be considered to be associated with two TRPs. 
For RS with beam sweeping operation, UE will try multiple Rx beams for this RS in order to fine best beam. For a pair of SSB and CSI-RS resources, UE cannot guarantee simultaneous receptions on the SSB for all the combinations of Rx beam candidates for this RS pair, which are related to UE implementation. 
For a RS without beam sweeping operation, the best beam could be different when it combines with different RS resource from other set as a pair. 
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Figure 1: Example of RSs for group-based L1-RSRP measurements
For example, set 0 including CSI-RS#1/CSI-RS#2/SSB#1/SSB#2 and set 1 including CSI-RS#3/CSI-RS#4/SSB#3/SSB#4 are configured for group-based L1-RSRP measurements, where CSI-RS#n with repetition off is QCL Type D to SSB#n. The “best beam” for CSI-RS#1 derived from the combination of CSI-RS#1+ CSI-RS#3 may be different with the “best beam” for CSI-RS#1 derived from the combination of CSI-RS#1+ CSI-RS#4. For CSI-RS#1 in set 0, it is uncertainty which RS in set 1 will be combined as a group for beam reporting.
Proposal 2: For R18 multi-Rx DL receptions, simultaneous reception of any RS pair from different resource sets for group based L1-RSRP measurements is not always supported.
Proposal 3: For R18 multi-Rx DL receptions, measurement restrictions between L1-RSRP measurement RSs from different resource sets are still needed.
Conclusions
In this paper we provided our discussion on 1-RSRP measurements for FR2 multi-Rx DL reception. The followings are provided.
Proposal 1: For R18 multi-Rx DL receptions, beam sweeping factor reduction for L1-RSRP measurements is not considered, since it is not necessary for supporting simultaneous DL receptions and will cause beam performance degradation.
[bookmark: _Hlk127570802][bookmark: _GoBack]Proposal 2: For R18 multi-Rx DL receptions, simultaneous reception of any RS pair from different resource sets for group based L1-RSRP measurements is not always supported.
Proposal 3: For R18 multi-Rx DL receptions, measurement restrictions between L1-RSRP measurement RSs from different resource sets are still needed.
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