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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In RAN1#112 meeting, RAN1 initially discussed the issue of FR2 SL beam management and reached the following conclusion:  
For the study of FR2 SL beam management, RAN1 agreed to further study following aspects:
how transmit beam(s) training and/or receive beam(s) training is performed
whether and how spatial related information (e.g., TCI, QCL, beam ID, etc) information could be identified
the relationship between PC5 unicast link establishment and sidelink initial beam pairing
sidelink beam measurement and reporting schemes
sidelink beam indication and switching schemes
information related to a sidelink beam failure instance

This paper discusses the overview of the potential RAN2 impact for FR2 SL beam management.
Discussion
From air interface perspective, the beam management includes beamforming-based initial access, beam maintenance, beam failure detection and recovery, and beam-based RRM measurement report. For initial access, the initial beam-pairing is performed between the network and UE during random access procedure, which basically allows the UE and the network to coordinate the selected beams. The beam maintenance procedure over the air interface is based on the UE measurements on the gNB DL Transmission beams, and then the gNB decides its DL Transmission beam based on UE’s report and indicates the DL beam to the UE. So basically, this procedure is used to ensure the data transmission between the gNB and the UE is performed over the potentially best beam(s). Over the air interface, the beam failure detection (BFD) is managed based on a type of counting mechanism, for example, when the beam failure instance indication from lower layers to MAC layer reaches the maximum value (expressed by a threshold) within a configured duration , the UE declares beam failure and triggers the BFR recovery procedure. For NR, the RRM measurement was enhanced from LTE by introducing the beam level measurement/filtering together with the calculation of the cell level RRM measurement. Then for NR both beam level and cell level RRM measurement report are supported e.g. for mobility management.

From sidelink-FR2 perspective, there is no random access procedure between the two paired UEs, then there may be no need to take an initial beam-pairing procedure in this case. However, in order to maximize the transmission efficiency over the sidelink-FR2, it would be helpful to maintain the best beam for the SL communication. However, as the sidelink involves two paired UEs, RAN2 needs to discuss a possible mechanism for the coordination between the paired UEs for Sidelink Beam report and beam feedback, which means one UE may be assigned to report the beam measurement and the other paired UE should confirm its selection of the best beam for SL communication. 

Proposal-1: RAN2 to discuss the mechanism for Sidelink Beam report and Sidelink Beam Selection for the purpose of beam maintenance for sidelink on FR2.  

As over the air interface, the beam failure detection and recovery procedure should be also applied but the difference for sidelink on FR2 is that both UEs should support the beam failure detection and recovery procedure unless there is fixed configuration for one UE to take such procedure. For the actual mechanism, we think the NR Uu BFD/BFR procedure, which is based counters and timers, should be reused in the SL-FR2 BFD/BFR procedure.   
Proposal-2: The basic principle of NR Uu BFD/BFR procedure should be reused in the SL-FR2 BFD/BFR procedure.   
Proposal-3: RAN2 needs to discuss which UE (one of the UE pair, or both) is expected to perform SL-FR2 BFD/BFR procedure.

As in NR Uu, when Uu RLF is declared while the Uu BFR procedure fails, a procedure of declaring SL BFR failure as SL RLF in Sidelink FR2 should be supported as well.
Proposal-4: SL RLF can be triggered if declaring SL BFR failure for Sidelink-FR2 operation.

In legacy sidelink operation, the measurement over the sidelink is based on the RSRP measurement towards the paired UEs for open loop power control, however, for SL FR2, it may be worthwhile to also consider the beam level measurement also to support open loop power control. Then the SL RSRP report can include both total RSRP and SSB based RSRP for each beam.    
Proposal-5: SL RSRP report can be enhanced to include both total RSRP and SSB based RSRP for each beam to support open loop power control over sidelink on FR2.

Conclusion and Proposal
We have the following proposals:
Proposal-1: RAN2 to discuss the mechanism for Sidelink Beam report and Sidelink Beam Selection for the purpose of beam maintenance for sidelink FR2.
Proposal-2: The basic principle of NR Uu BFD/BFR procedure should be reused in the SL-FR2 BFD/BFR procedure.   
Proposal-3: RAN2 needs to discuss which UE (one of the UE pair, or both) is expected to perform SL-FR2 BFD/BFR procedure.
Proposal-4: SL RLF can be triggered if declaring SL BFR failure for Sidelink-FR2 operation.
Proposal-5: SL RSRP report can be enhanced to include both total RSRP and SSB based RSRP for each beam to support open loop power control over sidelink on FR2.
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