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1 Introduction
In last meeting , the WF is agreed[1]. There are many open issues, and we will analyze some of them:
	· Simultaneous reception of two different QCL-Type D RSs for L1 measurement 
· Aspects for L1-RSRP measurement requirements enhancement
· BFD/CBD


2 Discussion
	Issue 1-2-2-1: Simultaneous reception of two different QCL-Type D RSs for L1 measurement
· Proposals
· Option 1: For the case when both different QCL-Type D RSs are received by two different UE Rx panels at a time, no measurement restriction and scheduling availability are needed because of beamforming conflict.
· Option 2: For the case when two different QCL-Type D RSs are received by same UE Rx panel at a time, the legacy R15/R16 requirement (e.g., measurement restriction and scheduling availability) should be reused.
· Option 3: UE is assumed to perform simultaneous data receptions with different beam directions or perform simultaneous L1 measurements with different beam directions.
· Option 4: Simultaneous DL reception of same or different type of RSs from different directions is supported for defining L1 measurement requirements to support multi-TRP operation.



For L1-RSRP measurement, it’s better to first clarify the scenario whether it’s intra-cell TRP or inter-cell TRP and whether it’s SSB or CSI-RS based measurement. Here, we only focus on the scenario that the signal directions from two TRPs are different.
[bookmark: _Hlk115352628]For intra-cell TRP, for SSB based L1-RSRP, if the SSB index configuration for two TRPs are different, SSB index will not overlap. UE will not receive from the SSBs simultaneously from two TRPs. There is no such scenario.
[bookmark: _Hlk115352594]Observation 1: For SSB based L1-RSRP in  intra-cell multi-TRP, if the SSB index configuration for two TRPs are different, UE will not receive from the SSBs simultaneously from two TRPs since these SSB are not overlapped.
[bookmark: _Hlk115352662]If the SSB index configuration are the same for two TRPs, SSB with same index from two TRPs will overlap. In legacy single panel case, UE can’t differentiate SSBs from two TRPs since the cell ID are the same. UE will perform RX beam sweeping and only maintain one RX beam corresponding to one SSB index. When there are two signals from two TRPs, UE will still choose one direction of them.
When UE has two panels, it needs further discussion whether UE can  differentiate SSBs from two TRPs with the same cell ID. From our understanding, similar as single panel, UE still can’t differentiate SSBs from two TRPs. 
Observation 2: For SSB based L1-RSRP in  intra-cell multi-TRP, if the SSB configuration for two TRPs are the same, UE can’t differentiate SSBs from two TRPs with single panel or multi-panels. 
In summary, for SSB based L1-RSRP, no matter SSB configurations are the same for different from two TRP, UE will not perform simultaneous multi-panel measurement.
Proposal 1: For intra-cell multi-TRP, UE can’t perform SSB based simultaneous multi-panel L1-RSRP measurement from different TRPs.
For inter-cell TRP, even though the SSB index from two TRPs are the same, since the cell ID of SSBs are different, UE can differentiate the SSB from two TRPs. UE may perform SSB based L1-RSRP measurement simultaneously for two TRPs by multi-panels. The legacy measurement restriction and scheduling restriction can be further updated. 
Proposal 2: For inter-cell multi-TRP, UE may perform SSB based simultaneous multi-panel L1-RSRP measurement from different TRPs.
[bookmark: _Hlk115352722]For CSI-RS based L1-RSRP in intra-cell TRP scenario, it’s possible that two different CSI-RS indexes are configured for two TRP, where the two CSI-RS exist in one symbol while in different frequency domain. Therefore, it’s possible that UE will receive two CSI-RSs from two TRPs simultaneously. 
However, In Rel-17 inter-cell beam management, no CSI-RS based L1-RSRP measurement is defined for cell with additional PCI. It needs further discussion whether CSI-RS based L1-RSRP measurement requirement for another TRP needs to be defined in Rel-18. For TRP specific link recovery, both SSB and CSI-RS based BFD/CBD requirement are defined.
Observation 3: For intra-cell and inter-cell multi-TRP, UE may perform CSI-RS based simultaneous multi-panel L1-RSRP measurement. However, no CSI-RS based L1-RSRP measurement is defined in Rel-17 inter-cell BM.
Proposal 3: For intra-cell and inter-cell multi-TRP, UE may perform CSI-RS based simultaneous multi-panel L1-RSRP measurement. Further discuss whether CSI-RS based L1-RSRP measurement requirement for cell with additional PCI needs to be defined in Rel-18.
	Issue 1-2-3-1: Aspects for L1-RSRP measurement requirements enhancement
· Proposals
· Option 1: FFS whether L1-RSRP measurement requirements can be enhanced on following aspects
· Beam sweeping factor N 
· Sharing factor Psharing factor for both SSB based measurement and CSI-RS based measurement
· Measurement restrictions for both SSB based and CSI-RS based L1-RSRP 
· Scheduling restrictions for both SSB based and CSI-RS based L1-RSRP 
Issue 1-2-3-2: impacts on sharing factors PSC and PCDP when UE is performing simultaneous L1-RSRP measurements on two RSs from different TRPs
· Proposals
· Option 1: FFS Study the conditions when UE is able to perform simultaneous L1-RSRP measurements on two RSs from different TRPs, and investigate the impacts on sharing factors PSC and PCDP.



[bookmark: _Hlk115352842]As analysis before, SSB based multi-panel simultaneous L1-RSRP measurement can’t be applied in intra-cell multi-TRP scenario. There is no CSI-RS based L1-RSRP measurement requirement for inter-cell BM in Rel-17. In currently stage, it seems that only SSB based L1-RSRP measurement requirement for inter-cell multi-TRP can be enhanced. 
Proposal 4: For SSB based L1-RSRP, sharing factors, measurement restriction, scheduling restriction between serving cell and cell with additional PCI can be further studied only for inter-cell multi-TRP scenario.
BFD/CBD
While for BFD/CBD, similarly, for SSB based BFD/CBD, sharing factors, measurement restriction, scheduling restriction between serving cell and cell with different PCI can be further studied for inter-cell multi-TRP scenario.
Proposal 5: For SSB based BFD/CBD, sharing factors, measurement restriction, scheduling restriction between serving cell and cell with additional PCI can be further studied only for inter-cell multi-TRP scenario.
CSI-RS based measurement requirement are defined for TRP specific link recovery. however, since CSI-RS based L1-RSRP requirement is not defined in Rel-17 inter cell BM, it seems that CSI-RS based CBD can’t be supported.
For BFD, it also needs to clarify whether CSI-RS based L1-SINR measurement can be performed.
Observation 4: Since CSI-RS based L1-RSRP requirement is not defined in Rel-17 inter-cell BM, it seems that CSI-RS based CBD can’t be supported either.
Proposal 6: Clarify whether CSI-RS based BFD and CBD can be supported in Rel-18 multi-panel WI.
3 Conclusion
In this contribution, we provide our views regarding multi-panel simultaneous reception:
Observation 1: For SSB based L1-RSRP in  intra-cell multi-TRP, if the SSB index configuration for two TRPs are different, UE will not receive from the SSBs simultaneously from two TRPs since these SSB are not overlapped.
Observation 2: For SSB based L1-RSRP in  intra-cell multi-TRP, if the SSB configuration for two TRPs are the same, UE can’t differentiate SSBs from two TRPs with single panel or multi-panels. 
Proposal 1: For intra-cell multi-TRP, UE can’t perform SSB based simultaneous multi-panel L1-RSRP measurement from different TRPs.
Proposal 2: For inter-cell multi-TRP, UE may perform SSB based simultaneous multi-panel L1-RSRP measurement from different TRPs.
Observation 3: For intra-cell and inter-cell multi-TRP, UE may perform CSI-RS based simultaneous multi-panel L1-RSRP measurement. However, no CSI-RS based L1-RSRP measurement is defined in Rel-17 inter-cell BM.
Proposal 3: For intra-cell and inter-cell multi-TRP, UE may perform CSI-RS based simultaneous multi-panel L1-RSRP measurement. Further discuss whether CSI-RS based L1-RSRP measurement requirement for cell with additional PCI needs to be defined in Rel-18.
Proposal 4: For SSB based L1-RSRP, sharing factors, measurement restriction, scheduling restriction between serving cell and cell with additional PCI can be further studied only for inter-cell multi-TRP scenario.
Proposal 5: For SSB based BFD/CBD, sharing factors, measurement restriction, scheduling restriction between serving cell and cell with additional PCI can be further studied only for inter-cell multi-TRP scenario.
Observation 4: Since CSI-RS based L1-RSRP requirement is not defined in Rel-17 inter-cell BM, it seems that CSI-RS based CBD can’t be supported either.
Proposal 6: Clarify whether CSI-RS based BFD and CBD can be supported in Rel-18 multi-panel WI.
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