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Introduction
This contribution explains the reasons why beam failure recovery timer is useful. It is for information only.
In RAN2#100, the following agreements were made regarding the timer for the beam failure recovery procedure in NR:
Agreements

3	From RAN2 point of view beamFailureRecoveryTimer is not supported

 
In RAN1# AH 1801 the following agreements were made regarding the timer for the beam failure recovery procedure in NR: 

Agreement:
Behavior of Beam-failure-recovery-Timer
· Start Beam-failure-recovery-Timer upon beam failure detection event declared by UE
· Stop Beam-failure-recovery-Timer upon reception of gNB response for beam failure recovery request transmission
            Include as part of LS to RAN2

In RAN1# 90 the following agreements were made regarding the UE selection of SS block for PRACH transmission:

Agreements:
· It is up to UE implementation how to select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy threshold(s)
· If UE does not detect a SS block that satisfy threshold(s), it has the flexibility to select any SS block that allows UE to meet the target received power of the RACH preamble with its maximum transmit power
· UE has a flexibility to select its RX beam to find the list of SS blocks that satisfy the threshold(s)
· FFS: whether threshold(s) for SS block selection is configured or fixed in the spec 
· Counter of power ramping when UE changes its selected SS-block in message 1 re-transmission is unchanged

Beam failure recovery timer
In the beam failure recovery procedure, a UE is configured with a set of CSI-RS and/or SS/PBCH block by the higher layer parameter Candidate-Beam-RS-List. UE monitors the radio link quality of the reference signals in the Candidate-Beam-RS-List. Upon request from the higher layers the UE shall provide CSI RS and/or SS/PBCH block indexes from the Candidate-Beam-RS-List and the corresponding L1-RSRP measurements that are larger than or equal to the threshold CandidateBeamThreshold. 
When the measurement of beams in the Candidate-Beam-RS-List is below CandidateBeamThreshold, UE will not be able to perform beam failure recovery transmission over contention free random access (CFRA). In this scenario, UE switches to contention based random access (CBRA). UE checks if at least one of the SSBs (among all SSBs of a cell) with RSRP is above the rsrp-ThresholdSSB is available. If multiple SSBs satisfy the criteria then it selects an SSB above rsrp-ThresholdSSB. On the other hand, if all SSBs are below the rsrp-ThresholdSSB then UE selects any SSB for CBRA. 
In some scenarios, for e.g.:
· Due to signal blockage the RSRP of all the SSBs may fall significantly below the rsrp-ThresholdSSB. The computed power for PRACH transmission may turn out to be much higher than the UE maximum transmit power.
· The maximum permissible emission (MPE) requirement limits UE transmission power on certain SS/PBCH blocks. 
In both the above cases, a preamble transmission that does not meet the PRACH link budget requirement may result in PRACH failure. The transmission itself may be unnecessary and has the following drawbacks:
· Increases interference to UL transmissions on neighbouring cells. 
· May cause significant interference to DL transmissions (neighbouring gNB to nearby UE) due to dynamic/semi-static TDD configuration.
· Unnecessary PRACH transmission impacts UE battery life.   
Taking these into consideration, the following agreement was made in RAN 1 #90:
· It is up to UE implementation how to select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy threshold(s)
· If UE does not detect a SS block that satisfy threshold(s), it has the flexibility to select any SS block that allows UE to meet the target received power of the RACH preamble with its maximum transmit power
Based on this agreement, it does not make sense for UE to perform RACH if it does not detect any SSB that meets the target received power of RACH preamble even using its maximum transmission power. Otherwise, UE would waste power transmitting preamble that network would not be able to decode and yet create unnecessary interference. Since UE does not transmit preamble, the counter PREAMBLE_TRANSMISSION_ COUNTER will not be incremented. This could cause RACH procedure to keep running endlessly. 
We think a timer can be a good solution to prevent such an undesirable event from happening. This timer is started when beam failure is triggered, and the BFR RACH procedure is terminated either upon expiry of this timer or upon PREAMBLE_TRANSMISSION_COUNTER exceeding preambleTxMax.      
Observation: For BFR, a timer triggered upon detection of beam failure is a good solution to handle the scenario where UE does not detect any SSB that meets the target received power of RACH preamble at its maximum transmission power.

[bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we’d recommend RAN2 to discuss the following observation and its implication on the design of beam failure recovery procedure:
Observation: For BFR, a timer triggered upon detection of beam failure is a good solution to handle the scenario where UE does not detect any SSB that meets the target received power of RACH preamble at its maximum transmission power.
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