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1. Introduction

In the NR sidelink WID [1], there is an objective to study sidelink operation on FR2 licensed spectrum, which is as following

	1. Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2]
· Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]

· 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]
· Beam management in FR2 licensed spectrum considers sidelink unicast communication only.


In last RAN1 meeting, sidelink operation on FR2 spectrum was firstly discussed and following agreements were made
	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.


In this paper, the RAN2 impact of sidelink operation on FR2 spectrum is discussed.

2. Discussion on RAN2 impact
From RAN1 agreements, we could see that beam pairing, beam measurement and reporting schemes, beam indication and switching schemes, and beam failure instance indication from PHY will be studied. From RAN2 perspective, as similar to legacy NR Uu, is mainly focus on beam failure detection and recovery procedure.
For configuration

In legacy NR Uu, the beam failure detection and recovery procedure are configured per serving cell or per BFD-RS set if serving cell is configured with two BFD-RS sets. For sidelink operation on FR2 spectrum, since beam management in FR2 licensed spectrum considers sidelink unicast communication only as defined in objective, the beam failure detection and recovery procedure for sidelink is naturally configured per unicast connection.
Proposal 1: Beam failure detection and recovery procedure for sidelink is configured per unicast connection.
For beam failure detection

In legacy NR Uu, beam failure is detected by counting beam failure instance indication from the lower layers to the MAC entity. For sidelink, since there will be also beam failure instance indication from the lower layers as captured in RAN1 agreement, it is better to reuse the legacy NR scheme that the sidelink beam failure is detected by counting sidelink beam failure instance indication from the lower layers to the MAC entity, and the details design related to the sidelink beam failure instance indication depends on RAN1’s conclusions.
Proposal 2: Sidelink beam failure is detected by counting sidelink beam failure instance indication from the lower layers to the MAC entity.
For beam failure recovery

For beam failure recovery procedure, in legacy NR Uu, if beam failure detected for SpCell or BFR is triggered for both BFD-RS sets of SpCell, the RACH procedure is triggered on SpCell. Or if beam failure detected for PSCell and SCG is deactivated, MAC entity will indicate to upper layers which is then initiate SCG failure information procedure. Or if beam failure detected for SCell, BFR is triggered for SCell. UE will report BFR MAC CE by associated RACH resource or UL-SCH resource to gNB, which contains candidate beams detected by UE. Then UE receives BFR response from gNB.

For sidelink operation, since there has no RACH procedure, the beam failure recovery procedure needs new design. After beam failure detected on sidelink, we think sidelink UE can send sidelink BFR request to peer UE which contains reference signal on candidate beams for peer UE measurement, and peer UE can send BFR response to indicate the selected new beams. The associated signalling procedures may include impacts to the candidate beams configuration and the criteria for the new beam determination. Further discussions will also be required on the contents of the BFR request/response and corresponding UE behaviours for both initiate UE and peer UE side. However, more RAN2 work may be meaningful pending further inputs from RAN1. The details of the associated procedures on BFR can be further studied.
Proposal 3: After beam failure detected on sidelink, sidelink BFR request and response is exchanged between peer UEs to determine the new beam(s). FFS for the detail procedure.
3. Conclusion

In this contribution, the following observations and proposals are made:
Proposal 1: Beam failure detection and recovery procedure for sidelink is configured per unicast connection.
Proposal 2: Sidelink beam failure is detected by counting sidelink beam failure instance indication from the lower layers to the MAC entity.
Proposal 3: After beam failure detected on sidelink, sidelink BFR request and response is exchanged between peer UEs to determine new beam. FFS for the detail procedure.
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