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Introduction
In RAN2#97bis meeting, it is agreed that
1:	For connected mode, UE declares RLF upon timer expiry due to DL OOS detection, random access procedure failure detection, and RLC failure detection.
FFS whether maximum ARQ retransmission is only criteria for  RLC failure (needs to be discussed in common UP/CP session). 
2	In NR RLM procedure, physical layer performs out of sync / in sync indication and RRC declares RLF. 
3	For RLF purposes, RAN2 preference is that the in sync / out of sync indication should be a per cell indication, and we aim for a single procedure for both multi-beam and single beam operation.
This contribution discusses the relationship between beam recovery failure and RLF.
Discussion
Beam Recovery Mechanism 
In [1], it has been agreed in RAN1#88bis meeting that UE beam failure recovery mechanism includes
· Beam failure detection
· New candidate beam identification
· Beam failure recovery request transmission
· UE monitors gNB response for beam failure recovery request
During the beam failure detection, UE monitors beam failure detection RS to assess if a beam failure trigger condition has been met. Beam failure detection RS at least includes periodic CSI-RS for beam management, and SS-block within the serving cell can be considered, if SS-block is also used in beam management as well. It is FFS that the trigger condition for declaring beam failure.
Observation1: The definition of Beam failure is FFS in RAN1.
UE monitors beam identification RS to find a new candidate beam in the identification of new candidate beam identification. Beam identification RS includes periodic CSI-RS for beam management if it is configured by NW and periodic CSI-RS and SS-blocks within the serving cell if SS-block is also used in beam management.
In beam failure recovery request transmission, information carried by beam failure recovery request includes at least one of followings: explicit/implicit information about identifying UE and new gNB TX beam information, and/or explicit/implicit information about identifying UE and whether or not new candidate beam exists. It is FFS to include information indicating UE beam failure, and/or additional information, e.g., new beam quality. Down-selection options for beam failure recovery request transmission is FFS. PRACH or PUCCH or PRACH-like (e.g., different parameter for preamble sequence from PRACH) are candidate solutions.
Observation2: Beam failure recovery request might be transmitted on PRACH or PUCCH or PRACH-like and it is up to the definition of beam failure in RAN1.
 UE monitors a control channel search space to receive gNB response for beam failure recovery request. If no beam failure recovery response is received, the procedure of beam failure recovery is failed.
Beam Recovery Failure and RLF 
There are two options of the definition of beam failure in RAN1.
Opiton1. One of the serving beam(s) failure
Option2. All serving beam(s) failure.
In option1, there are two cases of beam recovery depending on the channel used during beam recovery procedure. Note that PRACH or PRACH-like or PUCCH are candidates channel for beam recovery transmission in RAN1 discussion.
A. use of PUCCH: If UE has at least one serving beam available, beam recovery request (BRR) is sent on PUCCH of available serving beam. Beam recovery failure will not cause RLF since at least one serving beam available for transmission and L1 sends in-sync indication to L3. Therefore, introduction of new RLF triggers due the beam recovery failure is not foreseen. 
B. Use of PRACH:  beam failure recovery is triggered using PRACH. L1 sends out-sync indication to L3 until beam failure recovery successes. During the beam recovery procedure, two cases might cause RLF: RACH failure before T310 expires or T310 expires. Whether UE retries the beam failure recovery before RLF is detected is independent of RLF detection.  Similar to case B, there is no necessity for introduction of new RLF trigger due to beam recovery failure is identified.  
In option2, it is similar to the case B in option 1.  For both of the options, there is no necessity of introducing a new RLF trigger due to the beam recovery failure.  Currently agreed RLF triggers could be used to trigger RLF if all beams are failed. 
RLF detection has higher priority than beam recovery failure and the procedure of beam failure recovery should be stopped immediately once RLF is detected.
Proposal 1: There is no necessity of introducing new RLF trigger due to beam recovery failure whatever the solution finally agreed in RAN1. 
Proposal 2: RLF will trigger RRC connection re-establishment then beam failure recovery procedure should be stopped.
Conclusion
According to the agreement in RAN1#88bis, the following observation should be considered.
Observation1: The definition of Beam failure is FFS in RAN1.
Observation2: Beam failure recovery request might be transmitted on PRACH or PUCCH or PRACH-like and it is up to the definition of beam failure.
After the discussion on the relationship of beam recovery failure and RLF and propose:
Proposal 1: There is no necessity of introducing new RLF trigger due to beam recovery failure whatever the solution finally agreed in RAN1. 
Proposal 2: RLF will trigger RRC connection re-establishment then beam failure recovery procedure should be stopped.
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