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Introduction
The following has been agreed RAN1 NR-AH#1801 meeting [1]:
Agreement:
For beam failure detection model, PHY performs detection of beam failure instances, and indicates a flag to higher layer if a beam failure instance is detected
· FFS: When/Whether PHY needs to report candidate beam list and beam failure instance to MAC
· FFS: Whether non-beam failure instance is defined or is needed

Agreement:
Change candidate beam selection model to the following alternatives:
· PHY performs L1-RSRP evaluation of each candidate new beam, provides to higher layer the subset of {beam RS index, L1-RSRP measurements} that satisfies the L1-RSRP threshold
· RAN 1 expects higher layer to perform new candidate beam selection based on the subset of {beam RS index, RSRP measurements}
· Note: The mapping between beam RS index(es) to PRACH resource(s)/sequence(s) is done in MAC
· Support for candidate beam selection model is specified in the RAN2 specifications

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

Agreement: 
· From RAN1 perspective, contention-free PRACH-based beam failure recovery is considered unsuccessful when one of the following conditions is met
· Upon expiry of Beam-failure-recovery-Timer 
· Upon reaching max. # of BFRQ transmissions

Agreement: 
· 
Indication of beam failure instance to higher layer is periodic and indication interval is determined by the shortest periodicity of BFD RS , which is also lower bounded by [10] ms.
· Note: if the evaluation is below beam failure instance BLER threshold, there is no indication to higher layer.
· PHY provides to higher layer one or more sets of {beam RS index, L1-RSRP measurement} that satisfies the L1-RSRP threshold upon higher layer request.

In this contribution, we further discuss on the remaining issues and details on beam failure recovery.
Remaining Issues
Beam recovery failure
It has been agreed that when beam failure recovery timer is expired or BFRQ transmission reaches a maximum number configured, it is considered as beam recovery failure based on contention-free PRACH-based beam failure recovery. However, it is still unclear how the BFRQ transmission is counted and what is UE behavior after the contention-free PRACH-based beam failure recovery is unsuccessful.
RAN2 has agreed that contention-based PRACH can be used when there is no candidate beam in list of which L1-RSRP is above a threshold configured. Based on this agreement, contention-based PRACH can be used at anytime if beam failure is declared and no candidate beam exists in the list. Therefore, even before the beam failure recovery timer expires, contention-based PRACH resource can be used and the BFRQ transmission counter can be kept increasing. If the max number of BFRQ is reached, a UE will stop using contention-free PRACH resource for beam recovery. This leads to use contention-based PRACH resource without trying to keep monitoring the new candidate beam in the list once failed. RAN1 has designed the beam failure recovery procedure based on contention-free PRACH resources with associated DL-RS for a UE to keep searching new candidate beam within the time window as the beam quality can change dynamically. Therefore, it seems to be safer to increase the counter for BFRQ transmission only when contention-free PRACH is used.
Proposal 1: the counter for BFRQ transmission is only increased when contention-free PRACH is used.
In addition, using contention-based PRACH resource for beam recovery should be allowed even though the beam recovery timer is expired until the RLF is declared or maximum allowed number of contention-based PRACH transmissions is reached. Hence, the beam failure recovery timer should be used only for contention-free PRACH based beam recovery.       
Proposal 2: the beam failure recovery timer only applies for contention-free PRACH based beam recovery.

Contention-based PRACH for BFR
The L1-RSRP is used as a metric for new candidate beam search while hypothetical BLER of the serving CORESETs is used as a metric for beam failure detection since the L1-RSRP itself couldn’t indicate the quality of the control channel as interference information is missing and miss-aligned with RLM measurement. On the other hand, L1-RSRP is used for new candidate beam search as it requires much less measurement complexity and delay for large number of candidate beams.
Therefore, when a UE failed to find a new candidate beam from the contention-free PRACH resource, where the L1-RSRP of a candidate beam should be above a threshold, using contention-based PRACH resource will help as it can select and candidate beam without any restriction by UE implementation.
Based on this observation, the use of contention-based PRACH for beam recovery may be beneficial after a UE failed to recover beams using contention-free PRACH. Thus, a UE should use contention-free PRACH resource within the configured beam failure recovery timer and the contention-based PRACH resource can be used when the beam failure recovery timer is expired. 
Proposal 3: contention-based PRACH resources can be used for beam failure recovery request after beam failure recovery timer is expired

CORESETs to monitor during beam recovery
The CORESET-BFR has been introduced for a UE to monitor a DCI during beam recovery procedures and it is dedicated for beam recovery purposes. From the agreements in [91-NR-08], a UE shall monitor the CORESET-BFR upon receiving gNB response corresponding to the beam failure recovery request transmission. However, the UE behavior of monitoring the serving CORESETs before the beam recovery request transmission has not been defined.
After the reception of gNB response corresponding to the beam failure recovery request transmission, a UE is not required to monitor the serving CORESETs since the CORESET-BFR replaces the serving CORESETs unless UE is configured with new serving CORSETs or TCI states update for the previous failed CORESETs. Also, as the number of NR-PDCCH candidates for CORESET-BFR will be limited, monitoring the failed CORESET will increase blind decoding complexity at a UE receiver unnecessarily and/or increase blocking probability if the failed CORESETs and CORESET-BFR should be monitored in the same slot. Therefore, it is appropriate to limit UE monitoring CORESET to CORESET-BFR upon receiving the gNB response.
Proposal 4: a UE is not required to monitor failed serving CORESET(s) when the UE monitors CORESET-BFR upon receiving gNB response for beam failure recovery request transmission.
Although a UE may not need to monitor serving CORESET(s) upon receiving gNB response, the UE may be required to monitor the serving CORESET(s) before the reception of the gNB response. During the period between sending beam recovery request and receiving gNB response, there is a possibility that the failed serving beams get recovered while the beam recovery request is not received by the gNB. Therefore, it is safer that a UE monitors serving CORESET(s) even after sending beam failure recovery request if the UE hasn’t received corresponding gNB response. 
Proposal 5: a UE shall monitor both serving CORESET(s) and CORESET-BFR after the UE sends beam failure recovery request transmission until it receives corresponding gNB response.

Conclusion
In this contribution, we discussed the remaining issues and details on beam failure recovery, and propose the following: 
Proposal 1: the counter for BFRQ transmission is only increased when contention-free PRACH is used.
Proposal 2: the beam failure recovery timer only applies for contention-free PRACH based beam recovery.
Proposal 3: contention-based PRACH resources can be used for beam failure recovery request after beam failure recovery timer is expired
Proposal 4: a UE is not required to monitor failed serving CORESET(s) when the UE monitors CORESET-BFR upon receiving gNB response for beam failure recovery request transmission.
Proposal 5: a UE shall monitor both serving CORESET(s) and CORESET-BFR after the UE sends beam failure recovery request transmission until it receives corresponding gNB response.
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