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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 RAN2#121bis meeting, sidelink operation on FR2 spectrum was firstly discussed and following agreements were made
	Agreement
For beam failure detection, reuse Uu design of timer + counter based mechanism as baseline, and R2 further study how SL beam failure is detected. FFS on Tx or Rx UE based manner.
Agreement: 

Upon beam failure is detection, support BFR signaling exchange between peer UEs, and further study e.g., RLF declaration due to beam failure.


In this paper, the RAN2 issues of sidelink operation on FR2 spectrum is further 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 from Rx UE point of view and 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: For Rx UE manner, Sidelink beam failure is detected by counting sidelink beam failure instance indication from the lower layers to the MAC entity.
From Tx UE point of view, it is also necessary to monitor sidelink beam failure. Otherwise, if beam failure happens between the Tx UE and Rx UE for the unicast link, Tx UE will receive DTX from Rx UE continuously. Then following the legacy way, Tx UE will trigger RLF and release the unicast link. In this case, there is no chance for Rx UE to recover from the sidelink beam failure even they are not far away but just have different relative angle. On the other hand, RAN1 agreed to study the selection of both Tx beam and Rx beam as following, it is also naturally to study the Tx beam monitoring and beam failure detection from Tx UE point of view.
	Agreement
For UE1 and UE2 in a unicast link, RAN1 to study the selection of both UE1’s transmit beam and UE2’s corresponding receive beam. 
· Note: this applies for both PSCCH/PSSCH transmission/reception and PSFCH transmission/reception. 


Proposal 3: Suggest RAN2 to study the Tx UE based beam failure detection

From Tx UE point of view, since there has no associated RS for beam monitoring, Tx UE needs to determine beam failure case by other means. For example, Tx UE can use RLC retransmission number or consecutive DTX or timer expiry that similar as SL-RLF triggering to detect beam failure, and the value can be set specifically for BFD, to differentiate with the value for SL-RLF.
Proposal 4: For Tx UE based BFD, Tx UE may detect beam failure based on similar criterion for SL-RLF. How to differentiate beam failure or radio link failure needs FFS.
For beam failure recovery

In last meeting, beam failure recovery was discussed and it was agreed “Upon beam failure is detection, support BFR signaling exchange between peer UEs, and further study e.g., RLF declaration due to beam failure”. So 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 5: After beam failure detected on sidelink, sidelink BFR request and response is exchanged on configured candidate beams.
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: For Rx UE manner, Sidelink beam failure is detected by counting sidelink beam failure instance indication from the lower layers to the MAC entity.

Proposal 3: Suggest RAN2 to study the Tx UE based beam failure detection

Proposal 4: For Tx UE based BFD, Tx UE may detect beam failure based on similar criterion for SL-RLF. How to differentiate beam failure or radio link failure needs FFS.
Proposal 5: After beam failure detected on sidelink, sidelink BFR request and response is exchanged on configured candidate beams
4. References 
[1] RP-230077, WID revision: NR sidelink evolution[image: image1.png]



3

