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1. Introduction
In the RAN1 #91 meeting, the following agreements were achieved for beam failure recovery.
Agreement:
For a UE, only periodic CSI-RS or SSB which is spatially QCL’ed with PDCCH DMRS is used for beam failure detection
Support explicit configuration for the periodic CSI-RS for beam failure detection
If this configuration is not made, the default mode is the following:
UE expects at least one of periodic CSI-RS or SSB is spatially QCL’ed to PDCCH DMRS
Agreement: 
The measurement metric for candidate beam selection is L1-RSRP
· An RRC parameter is introduced to configure the threshold value for L1-RSRP based on CSI-RS
· Another threshold can be implicitly derived for L1-RSRP based on SSB
Agreement
The BLER used for beam failure recovery reuses RLM default BLER threshold for RLM out-of-sync declaration
Agreement 
The starting point of the observation window of gNB response to beam failure recovery request transmission is 4 slots
And in the email discussion after RAN1 #91 meeting, below agreements were reached.
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 provide some discussion on the remaining issues of beam failure recovery.
2. Discussion
2.1 Beam Failure Detection
In the previous RAN1 #91 meeting the following working assumption on radio link monitoring had been achieved:
Working assumption:
· 2 port CSI-RS is not supported for RLM purposes

To align with the radio link monitoring working assumption, 2 port CSI-RS should not be used for beam failure detection, either.
The other reason of not using two port CSI-RS for beam failure detection is that explicit configuration of periodic CSI-RS for beam failure detection is supported. And if the configuration is not made, at least one of the periodic CSI-RS or SSB is spatially QCL’ed with PDCCH DMRS.
Thus if two port CSI-RS is used for beam failure detection, it should be indicated which CSI-RS port is QCL’ed with PDCCH DMRS, which requires additional signaling.
Proposal 1: For beam failure detection, 2-port CSI-RS should not be used.
Text proposals to TS 38.213 v15.0.0 is shown as below.
	…
6	Link reconfiguration procedures



A UE can be configured, for a serving cell, with a set  of periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set  of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig, the UE determines  to include SS/PBCH blocks and periodic CSI-RS configurations with same values for higher layer parameter TCI-StatesPDCCH as for control resource sets that the UE is configured for monitoring PDCCH as described in Subclause 10.1. 
Note: For CSI-RS for beam failure detection, only one port CSI-RS could be used.
…



2.2 New Candidate Beam Identification
If SSB only is configured for new candidate beam identification, the new identified gNode B Tx beam in the beam failure recovery request will be SSB beam. The previous configured CSI-RS resource may not be valid anymore because the new SSB beam may be in different direction. In order to further find the available CSI-RS beam, the gNode B should trigger the CSI-RS reconfiguration procedure after sending the response to the beam failure recovery request.
Proposal 2: If SSB only is used for new candidate beam identification, the CSI-RS reconfiguration should be performed after the response to the beam failure recovery request.
3. Conclusion
In this contribution we have provided our views on mechanisms to recovery from beam failure. From the discussion, we have the following proposals.
Proposal 1: For beam failure detection, 2-port CSI-RS should not be used.
Proposal 2: If SSB only is used for new candidate beam identification, the CSI-RS reconfiguration should be performed after the response to the beam failure recovery request.
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