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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#121bis-e meeting, we reached the following agreements:
	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.
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 contribution, we will discuss the following issues:
· Initial Beam-pairing Procedure
· BFD
· How SL beam failure is detected, Tx or Rx based manner?
· Beam failure detection granularity
· BFR
· BFR mechanism
Discussion
Initial Beam-pairing Procedure
In RAN2#121bis-e meeting, 8 companies raised the issue on initial beam-pairing, one company suggested to discuss beam pairing during SL unicast establishment procedure. 
In the last RAN1 meeting, the following agreements were reached on sidelink operation on FR2 licensed spectrum.
	Agreement
· RAN1 can study the following candidate procedure where initial beam pairing is performed before sidelink unicast link establishment, including at least the following steps and how to determine UE2:
… …
Agreement
RAN1 can study the following candidate procedure where initial beam pairing is performed during sidelink unicast link establishment 
……
Agreement
RAN1 can study the following candidate procedure where initial beam pairing starts after sidelink unicast link establishment between UE1 and UE2, including studying whether and in which cases initial beam pairing after sidelink unicast link establishment is feasible. 
……



Based on the above agreements, it is obvious that from RAN1 perspective, RAN1 was agreed to further study the following three options:
· Option 1: Initial beam pairing is performed before sidelink unicast link establishment;
· Option 2: Initial beam pairing is performed during sidelink unicast link establishment;
· Option 3: Initial beam pairing is performed after sidelink unicast link establishment.
Consider RAN1 will discuss this issue further, hence it is suggested RAN2 to wait for further conclusion from RAN1. 
Proposal 1: Regarding to the relationship between initial beam pairing and the sidelink unicast link establishment, RAN2 wait for RAN1 further conclusion.
[bookmark: _Ref114842916]BFD
Tx or Rx based manner
For BFD, based on the agreement reached on the last RAN2 meeting, it is obvious that one open issue is who performs the BFD, Tx UE or Rx UE?
In Uu, The UE performs beam failure detection based on reference signal. The UE determines that a beam failure occurs when the number of beam failure instance indications from the physical layer reaches a configured threshold before a configured timer expires. It is more like Rx-based manner. 
For SL BFD, Tx UE send reference signal to Rx UE, Rx UE performs beam failure detection on the reference signal, and Rx UE handles beam failure detection is used as baseline.
Whether Tx UE handles beam failure detection, it rely on RAN1 design, we can wait for RAN1 further progress.
Proposal 2: For beam failure detection, Rx based manner can be used as baseline, waits for more RAN1 progress to determine whether Tx based manner is also needed.
Beam failure detection granularity
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 only one BWP is used, beam failure detection should be based on BWP.
In addition, since an UE may have multiple unicast links, different unicast link may use different beam, if beam failure occurs in one unicast link, other unicast links may still work well, hence, the granularity of beam failure detection should be per BWP per PC5 unicast link.
Proposal 3: Beam failure can be detected based on per BWP, per PC5 unicast link.
BFR
In the last RAN2 meeting, it was agreed that:
	Upon beam failure is detection, support BFR signaling exchange between peer UEs, and further study e.g., RLF declaration due to beam failure.


Based on the above agreement, it is obvious that it is still unclear how UE performs BFR and which information should be exchanged between peer UE. 
In legacy Uu, RA or BFR MAC CE can be used for beam failure recovery. In SL FR2, there is no RACH procedure. Whether the legacy BFR MAC CE can be used depends on whether there is suitable beam to transmit the BFR MAC CE. Since the beam pairing totally depends on RAN1. It had wait for RAN1 conclusion before discussing the details of beam failure recovery.
Proposal 4: RAN2 can wait for more RAN1 progress before discussing the details of BFR.
If BFR is supported, once BFR failure, it is reasonable to trigger SL RLF. If the UE is in RRC_CONNECTED state, as legacy, UE should report SidelinkUEInformation to network to inform the SL RLF. According to the current RRC spec, the following SL RLF cause was indicated in the SidelinkUEInformation:

SL-Failure-r16 ::=                     SEQUENCE {
    sl-DestinationIdentity-r16             SL-DestinationIdentity-r16,
    sl-Failure-r16                         ENUMERATED {rlf,configFailure, drxReject-v1710, spare5, spare4, spare3, spare2, spare1}
}

Hence, since rlf has already been included in the cause value, hence no new cause value is needed.
Proposal 5: SL-RLF can be triggered if sidelink beam failure recovery is failed.
Conclusion
According to the analysis in section 2, the proposals on the above issue are as follows:
Proposal 1: Regarding to the relationship between initial beam pairing and the sidelink unicast link establishment, RAN2 wait for RAN1 further conclusion.
[bookmark: _GoBack]Proposal 2: For beam failure detection, Rx based manner can be used as baseline, waits for more RAN1 progress to determine whether Tx based manner is also needed.
[bookmark: _Ref69910645]Proposal 3: Beam failure can be detected based on per BWP, per PC5 unicast link.
Proposal 4: RAN2 can wait for more RAN1 progress before discussing the details of BFR.
Proposal 5: SL-RLF can be triggered if sidelink beam failure recovery is failed.
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