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1. Introduction
In this contribution, we would like to discuss the following issues:
· The BFD on sidelink TX and RX UE.
· Beam failure detection/recovery and RLF
2. Discussion
2.1 BFD for TX and RX UE
In RAN2 #121bis-e meeting, it was agreed that[1]:
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. 
It is still not clear whether/how TX and RX UE based beam failure detection is supported.
In our understanding, to reuse Uu design of timer and counter-based mechanism as baseline is more of the perspective of RX UE, when in Uu BFD/BFR, the RX UE (while TX is the gNB) can monitor the beam quality on Uu. 
However, in sidelink, it should be noticed that based on Rel-16/Rel-17 sidelink, the RLF is based on TX UE, when the following conditions are met[2]:
1>	upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or
1>	upon T400 expiry for a specific destination; or
1>	upon indication from MAC entity that the maximum number of consecutive HARQ DTX for a specific destination has been reached; or
1> upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a specific destination:
[bookmark: _Ref134550361]Observation 1: RLF on PC5 is mainly detected by TX UE based on e.g. maximum number of retransmissions in RLC and maximum number of consecutive HARQ DTX in MAC.
Therefore, we understand the TX UE should also be involved in the BFD. In this way, the TX UE can clearly know both the beam failure as well as the link failure, and can perform related recovery procedure accordingly. Otherwise, it may happen that when the beam failure is detected by the RX UE, the TX UE already triggers RLF and release the link, which makes the BFD/BFR at RX UE meaningless.
[bookmark: _Ref134550362]Observation 2:  Beam failure detection and RLF detection at a same node can help to coordinate the two procedures better, otherwise if the beam failure is detected by the RX UE, but the TX UE already triggers RLF and release the link, it makes the BFD/BFR at RX UE meaningless.
Therefore, we propose that TX-UE based BFD should also be supported. The way of detection can be similar as RLF, e.g. based on HARQ DTX.
[bookmark: _Ref134550364]Proposal 1: TX-based Beam failure detection is supported. FFS how to implement it (e.g. based on HARQ feedback).
[bookmark: _GoBack]2.2 Relationship between BFD/BFR and RLF 
In RAN2 #121bis-e meeting, it was agreed:
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 Uu, RLF is declared when the BFR procedure fails (i.e., failure of random access procedure on SpCell). In PC5, as there is no RACH procedure, it is questionable whether/how RLF should be triggered. To answer the question, it should be first discussed whether the beam failure detection is per link, because the RLF is per destination[2]:
2>	consider sidelink radio link failure to be detected for this destination;
On one hand, if one thinks the beam concept is a pure spatial factor and should cover all the link on that direction, it seems justifiable. On the other hand, if we follow the similar idea in Uu multiple-TRP case where the beam failure detection is per TRP, it seems also acceptable to define the beam failure detection per link. Therefore, it should be discussed in RAN2.
[bookmark: _Ref134550365]Proposal 2: RAN2 to discuss whether the BFD/BFR is performed per destination or not.
And if the BFD/BFR is per destination, then the RLF triggering can follow the same idea as in Uu, i.e. when the BFR procedure fails, the RLF would be triggered. 
[bookmark: _Ref134550368]Proposal 3: If BFD/BFR is performed per destination, RLF would be trigger for a destination when BFR procedure for that destination fails.
3. Conclusion
[bookmark: _Hlk110351495]In this contribution, we discussed the following two issues:
· The BFD on sidelink TX and RX UE.
· Beam failure detection/recovery and RLF
And we have the following observations and proposals: 
Observation 1: RLF on PC5 is mainly detected by TX UE based on e.g. maximum number of retransmissions in RLC and maximum number of consecutive HARQ DTX in MAC.
Observation 2:  Beam failure detection and RLF detection at a same node can help to coordinate the two procedures better, otherwise if the beam failure is detected by the RX UE, but the TX UE already triggers RLF and release the link, it makes the BFD/BFR at RX UE meaningless.
Proposal 1: TX-based Beam failure detection is supported. FFS how to implement it (e.g. based on HARQ feedback).
Proposal 2: RAN2 to discuss whether the BFD/BFR is performed per destination or not.
Proposal 3: If BFD/BFR is performed per destination, RLF would be trigger for a destination when BFR procedure for that destination fails.
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