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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN#99e meeting, the WID of NR sidelink evolution was modified as following [1]:
	3. [bookmark: _Hlk89917254]Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2] (Determine in RAN#98-e whether to continue the study or study + specification work for FR2 until the end of R18)
· [bookmark: _Hlk89917271]Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]
· [bookmark: _Hlk89917283]Study is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery, etc) by reusing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible. [RAN1, RAN2]
· [bookmark: _Hlk89917309]Beam management in FR2 licensed spectrum considers sidelink unicast communication only.


In this contribution, RAN2 impacts for sidelink operation on FR2 licensed spectrum will be discussed.
Discussion
[bookmark: _Ref114842916]In RAN1#112 meeting, RAN1 has made some agreements on study scopes for RAN1 on sidelink operation on FR2 licensed spectrum. 	
	Agreement
For sidelink beam management, RAN1 is to study
· 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 (e.g., whether initial beam pairing procedure starts before, during or after sidelink unicast link establishment procedure.)
Agreement
RAN1 is to study sidelink beam measurement and reporting schemes (e.g., periodicity, contents, container, timing, procedure, etc.) for sidelink beam maintenance.

Agreement
RAN1 is to study sidelink beam indication and switching schemes (e.g., framework, general procedure, contents, signaling, timing, etc.) for sidelink beam maintenance.

Agreement
RAN1 is to study the information related to a sidelink beam failure instance that the PHY layer provides to the MAC layer.



For NR Uu, operations on FR2 only focus on BFD and BFR. Similarly, for NR SL, we think RAN2 can mainly focus on BFD and BFR.
Proposal 1: Similar as NR Uu, for NR SL operation on FR2, RAN2 can mainly focus on BFD and BFR.
In the following, the details of BFD and BFR for SL on FR2 will be further discussed in detail:
BFD
In NR Uu, the corresponding description for beam failure detection in TS38.321 is as below:
	The MAC entity shall for each Serving Cell configured for beam failure detection:
1>	if the Serving Cell is configured with two BFD-RS sets:
2>	if beam failure instance indication for a BFD-RS set has been received from lower layers:
3>	start or restart the beamFailureDetectionTimer of the BFD-RS set;
3>	increment BFI_COUNTER of the BFD-RS set by 1;
3>	if BFI_COUNTER of the BFD-RS set >= beamFailureInstanceMaxCount:
4>	trigger a BFR for this BFD-RS set of the Serving Cell;
2>	if BFR is triggered for both BFD-RS sets of the SpCell and the Beam Failure Recovery procedure is not successfully completed for any of the BFD-RS sets:
3>	initiate a Random Access procedure (see clause 5.1) on the SpCell;
2>	if the Serving Cell is SpCell and the Random Access procedure initiated for beam failure recovery of both BFD-RS sets of SpCell is successfully completed (see clause 5.1):
3>	set BFI_COUNTER of each BFD-RS set of SpCell to 0.
3>	consider the Beam Failure Recovery procedure successfully completed.
2>	if the beamFailureDetectionTimer of this BFD-RS set expires; or
2>	if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers or by the BFD-RS Indication MAC CE associated with a BFD-RS set of the Serving Cell:
3>	set BFI_COUNTER of the BFD-RS set to 0.
2>	if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of this BFD-RS set of the Serving Cell:
3>	set BFI_COUNTER of the BFD-RS set to 0;
3>	consider the Beam Failure Recovery procedure successfully completed for this BFD-RS set and cancel all the triggered BFRs of this BFD-RS set of the Serving Cell.
2>	if the Serving Cell is SCell and the SCell is deactivated as specified in clause 5.9:
3>	set BFI_COUNTER of each BFD-RS set of SCell to 0;
3>	consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs of all BFD-RS sets of the Serving Cell.
1>	else:
2>	if beam failure instance indication has been received from lower layers:
3>	start or restart the beamFailureDetectionTimer;
3>	increment BFI_COUNTER by 1;
3>	if BFI_COUNTER >= beamFailureInstanceMaxCount:
4>	if the Serving Cell is SCell:
5>	trigger a BFR for this Serving Cell;
4>	else if the Serving Cell is PSCell and, the SCG is deactivated:
5>	if beam failure of the PSCell has not been indicated to upper layers since the SCG was deactivated or since the deactivated SCG was last reconfigured with BFD-RS:
6> indicate beam failure of the PSCell to upper layers.


Based on the above description, it is obvious that for NR Uu, beam failure detection is based on serving cell. But for SL on FR2, considering BWP is used, beam failure detection should be based on BWP.
Proposal 2: For NR SL operation on FR2, beam failure should be detected based on SL BWP.
In addition, in NR Uu, beam failure is detected by counting beam failure instance indication from the lower layers to the MAC entity. If the BFI_COUNTER reaches to a configured threshold, beam failure is detected.
For NR SL operation on FR2, the same beam failure detection model can be used as baseline.
Proposal 3: Similar as NR Uu, for NR SL operation on FR2, the beam failure detection can be based on beam failure instance indication and beam failure indication counter. 
BFR
In RAN#99e meeting, SL CA is agreed to be supported for NR sidelink evolution it is possible to perform beam failure recovery through another SL BWP. Details procedure for SL BFR should be further studied.
Proposal 4: SL beam failure recovery procedure should be considered, details procedure should be further studied.
Conclusion
According to the analysis in section 2, the proposals on the above issue are as follows:
Proposal 1: Similar as NR Uu, for NR SL operation on FR2, RAN2 can mainly focus on BFD and BFR.
Proposal 2: For NR SL operation on FR2, beam failure should be detected based on SL BWP.
Proposal 3: Similar as NR Uu, for NR SL operation on FR2, the beam failure detection can be based on beam failure instance indication and beam failure indication counter. 
[bookmark: _Ref69910645]Proposal 4: SL beam failure recovery procedure should be considered, details procedure should be further studied.
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