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Introduction
The following has been agreed from e-mail discussion [91-NR-08] after RAN1 #91 meeting:

Agreements:
If the Candidate-Beam-RS-List includes both CSI-RS resource indexes and SSB indexes, AND only SSB indexes are associated with PRACH resources, 
· UE identifies PRACH resources for CSI-RS resource(s) in the Candidate-Beam-RS-List via spatial QCL indication between SSBs and CSI-RS resources, if UE-identified new beam(s) is associated with CSI-RS resource(s) 
· UE sends BFRQ through a PRACH resource associated with the SSB, which is spatially QCLed with the CSI-RS resource. 
· Note: in case the Candidate-Beam-RS-List includes both CSI-RS resource indexes and SSB indexes, AND only SSB indexes are associated with PRACH resources, a UE is not expected to be configured by Candidate-Beam-RS-List a CSI-RS resource which does not have a spatial QCL association with any of the SSB in the same Candidate-Beam-RS-List.
Agreements: If there are multiple beams above the threshold for new beam identification, it is up to UE implementation to select a PRACH resource associated to the SSB/CSI-RS resource satisfying the threshold condition.
Agreements: Upon receiving gNB response for beam failure recovery request transmission,
· UE shall monitor CORESET-BFR for dedicated PDCCH reception until one of the following conditions is met: 
· Reconfigured by gNB to another CORESET for receiving dedicated PDCCH and activated by MAC-CE a TCI state if the configured CORESET has K>1 configured TCI states 
· FFS: if a default TCI state can be assumed for PDCCH after reconfiguration without MAC-CE activation
· Re-indicated by gNB to another TCI state(s) by MAC-CE of CORESET(s) before beam failure
· Until the reconfiguration/activation/re-indication of TCI state(s) for PDCCH, UE shall assume DMRS of PDSCH is spatial QCL’ed with DL RS of the UE-identified candidate beam in the beam failure recovery request
· After the reconfiguration/activation/re-indication of TCI state(s) for PDCCH, UE is not expected to receive a DCI in CORESET-BFR.
· Note: this applies to same carrier case.

In this contribution, we further discuss on the remaining issues and details on beam failure recovery.
Remaining Issues
CORESETs to monitor during beam recovery
The CORSET-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 the monitoring CORESET to CORESET-BFR upon receiving the gNB response.
Proposal 1: 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 2: 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.

Contention-based PRACH for beam failure recovery request
It has been proposed to support contention-based PRACH resources for beam failure recovery request with 4-step RACH procedures which seems to be identical to the 4-step RACH procedure used for initial access procedure. One possible difference would be the use of CSI-RS for new beam identification. 
When beam failure occurs, a UE potentially declare RLF after the UE failed to recover the beam since it is highly likely that the out-of-sync occurs continuously if the UE couldn’t recover the beams for the control channel. Therefore, the contention based PRACH resources will be used for initial access when RLF declared. Note that the use of 4-step RACH after RLF can be considered as a fallback operation when beam recovery is failed.
RAN2 has agreed that contention-based PRACH resource is used when all candidate beams which associated with contention-free PRACH resources are below the configured threshold, otherwise contention-free PRACH resource is used [1]. Within a beam failure recovery timer, there is a possibility that the quality of one or more candidate beams becomes better and meet the threshold requirement. Note that a different set of beams may be used for initial access and beam management, therefore a UE should keep monitor the quality of candidate beams within the beam failure recovery timer. Hence, 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

Conclusion
In this contribution, we discussed the remaining issues and details on beam failure recovery, and propose the following: 
Proposal 1: 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 2: 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.
Proposal 3: contention-based PRACH resources can be used for beam failure recovery request after beam failure recovery timer is expired
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