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1 Introduction
In last RAN1 meeting, the following agreements were archived on sidelink operation on FR2 licensed spectrum [1]:
	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 contribution, we discuss RAN2 aspects of this topic.
2 Discussion
1.1. Initial Beam-pairing Procedure
RAN1 agreed to discuss the relationship between PC5 unicast link establishment and sidelink initial beam paring. For initial beam paring starts before and after sidelink unicast link establishment procedure, RAN1 will further discuss and design the reference signal, e.g. S-SSB or SL CSI-RS. For initial beam paring starts during sidelink unicast link establishment procedure, if RAN1 agrees to support, RAN2 should discuss how it can be done. 

In Uu beam management, initial beam pairing is done during RACH procedure where SSB is used as the measured reference signal. gNB transmits a sequence of SSB beam with different direction and UE detects the best beam among them and sends PRACH to the location which is mapped to a specific SSB beam ID. Similar design can be used in sidelink for initial beam paring starts during sidelink unicast link establishment procedure. That is, Tx UE broadcasts DCR message to Rx UEs using beam sweeping. Rx UE then sends SMC to Tx UE which indicates the best beam ID. If UE supports beam correspondence, Rx UE is able to determine its best transmission beam to Tx UE based on its measurement on DCR messages. Then, Rx UE can use a specific beam to send SMC:
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Figure 1 Sidelink unicast establishment with initial beam paring
RAN2 also needs to discuss how to carry beam ID information, e.g. in MAC PDU header or a new MAC CE. Base on the above analysis, we propose:
Proposal 1: RAN2 to discuss the initial beam paring procedure during sidelink unicast establishment procedure. 
1.2. Beam Failure Detection and Recovery

In Uu BFR procedure, periodic BFD-RS (q0) and candidate-RS (q1) are supported for beam quality monitoring and new beam identification, respectively. Similar to Uu’s case, we can also introduce the concept of q0 and q1 for sidelink beam failure recovery. Beam failure instance can inherit the definition of Uu’s, i.g., based on the monitoring result of q0. However, besides q0 there are more options for determining the beam quality. For instance, HARQ-ACK information, CSI report and CBR values, which reflect beam quality directly or indirectly, can also be considered and is being discussed in RAN1. 
Observation 1: The definition of beam failure instance can be determined via a down-selection in RAN1 among the following parameters:

· CSI-RS measurement

· HARQ-ACK

· CSI report

· CBR value

In Uu link, UE always follows the BRF configuration provided by gNB. When BF event occurs, UE transmits BFR information to gNB, including information about selected candidate beam. Then, gNB selects a new beam and sends the BFRQ to UE for recovery. Unlike Uu’s case, in SL, Tx UE and Rx UE is more equivalent. Thus, beam failure monitoring/declaration can be performed at Tx UE or Rx- UE. 
If Rx UE based beam failure detection is supported, the following example of beam failure detection and recovery procedure can be considered:

[image: image2.emf]Beam failure event

BFI=1BFI=2BFI=3

q

0

q

0

q

0

q

0

BFI>max

BFRR BFRQ

Tx UE

Rx UE


Figure 2 Example of Rx UE based beam failure detection and recovery procedure

For Tx UE based beam failure detection, e.g. based on HARQ-ACK information, CSI report and CBR values, Tx UE may start beam recovery without indication or request from Rx UE. For example, Tx UE can select a new beam from candidate beams after it detects beam failure.
Proposal 2: Detection of beam failure event could be performed at Tx UE or Rx UE, and RAN2 to discuss the beam failure detection and recovery mechanisms, respectively. 
3 Conclusion

In this contribution, we provide our view on sidelink operation on FR2. We then made the following observation and proposals:
Observation 1: The definition of beam failure instance can be determined via a down-selection in RAN1 among the following parameters:

· CSI-RS measurement

· HARQ-ACK

· CSI report

· CBR value

Proposal 1: RAN2 to discuss the initial beam paring procedure during sidelink unicast establishment procedure.
Proposal 2: Detection of beam failure event could be performed at Tx UE or Rx UE, and RAN2 to discuss the beam failure detection and recovery mechanisms, respectively. 
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