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1 Introduction
In RAN2#100 meeting, beam failure recovery procedure was discussed in both the main session and UP session. In the main session, following agreements were made:
Agreements
1	The reception of the gNB response to beam recovery request sent on RACH is based on the monitoring of a PDCCH addressed to C-RNTI within a time duration configured by RRC.
2	Beam recovery can take place on a candidate beam (e.g. beams above threshold) with dedicated PRACH resources either associated with an SSB or CSI-RS resource.
FFS In which spec the criteria for a candidate beam for beam recovery is specified
3: 	When more than one beam is a valid candidate, it is up to UE implementation to select the beam.
FFS Whether we need to configure candidate beams for recovery with a mixture of SSB based and CSI-RS resource based beams. Any RAN1 agreement on this can be checked
FFS Behaviour in case the beam recovery attempt is not successful
FFS Whether beam recovery is supported using CBRA. 

Agreements
1:	For beam recovery purposes RRC signalling allows the case of configuring both SSB + CSI-RS (i.e. simultaneously) for new candidate beam identification. The case where only one of SSB or CSI-RS resource is configured is also covered – i.e. this is network configuration.
2.   When more than one beam is a valid candidate, it is up to UE implementation to select either the SSB based resource or the CSI-RS based resource.
In UP session, following agreements were made:
Agreements
1. Beam failure recovery using a dedicated PRACH preamble is specified in the MAC and triggered upon indication from Physical layer.  RAN2 assumes that the PHY layer does the detection of beam failure.    
2. Beam selection is specified in the MAC similar to the HO case
3. The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based.  
One RAN2 LS [1] was sent to RAN1 informing the above agreements. A separate section in MAC spec describes the beam failure recovery procedure. One LS [2] from RAN1 informs RAN2 the new RAN1 agreements and asks RAN2 to consider beam failure detection, mechanism of beam failure recovery supervision, beam failure recovery request transmission on non-contention based PRACH and gNB response monitoring through a dedicated CORESET. 
It was observed that there are some misalignments between current RAN2 procedure and RAN1 agreements for beam failure recovery procedure. In this contribution, we identify the misalignment between RAN1 and RAN2 agreements and discuss how to fix the misalignment in MAC spec. Furthermore, the draft CR corresponding to the proposals is provided in our companion Tdoc [4].
2 Misalignment between RAN1 and RAN2
In this section we identify the potential misalignment between the agreements of RAN1 and RAN2 for the basic steps of beam failure recovery, including:
· Beam failure detection
· New candidate beam identification
· Supervision of beam failure recovery request transmission
· Failure/Success of Beam Failure Recovery Procedure
· Parameters of Dedicated PRACH resource 
2.1 Beam Failure Detection
According to RAN1 LS, a beam recovery request is triggered if beam failure is detected. Beam failure is detected by counting a number of consecutive detected beam failure instances, configured by NrOfBeamFailureInstance.  Each beam failure instance is counted if the measured hypothetical PDCCH BLER is above a threshold. Since PHY layer is designed for instantaneous behavior with very short duration considering the higher requirement on processing and storage, it is not proper to implement the counting of certain events on PHY layer, especially when the interval between the consecutive events is long and several numbers of events are observed. It’s more proper for MAC layer to perform beam failure detection by counter a number of beam failure instances. So PHY layer will indicate beam failure instances to MAC layer, and MAC layer determines when to trigger beam failure recovery request transmission. 
In current MAC spec “ if beam failure indication has been received from lower layers, 	start beamFailureRecoveryTimer; initiate a Random Access procedure (see subclause 5.1) on the SpCell”, beam failure is detected by PHY layer and indicated to MAC, which consequently triggers beam failure recovery request transmission. 
Misalignment 1 for beam failure detection:
· RAN1 understanding: Beam failure is detected by counting a number of consecutive detected beam failure instances by MAC layer. Beam failure instance is indicated from PHY layer to MAC layer. 
· RAN2 understanding: Beam failure detection is performed by PHY layer and indicated to MAC layer directly. 
Proposal 1: MAC layer detects beam failure by counting a number of consecutive detected beam failure instances, which is indicated from PHY layer. 
According to RAN1 LS, beam failure recovery transmission is triggered when both beam failure is detected and candidate beam is identified. Beam failure detection itself can’t trigger beam failure recovery request transmission. 
In current MAC spec, beam failure recovery transmission is directly triggered by beam failure detection. 
Misalignment 2 for beam failure recovery request transmission:
· RAN1 understanding: beam failure recovery transmission is triggered when both beam failure is detected and candidate beam is identified.
· RAN2 understanding: beam failure recovery transmission is directly triggered by beam failure detection.
Proposal 2: Beam failure recovery transmission is triggered when both beam failure is detected and candidate beam is identified. 
2.2 New Candidate Beam Identification
According to RAN1 LS, candidate beam selection is based on L1-RSRP and is identified when L1-RSRP is higher than a threshold. The threshold CandidateBeamThreshold is configured for CSI-RS. For SSB, the threshold is not explicitly configured, which is CandidateBeamThreshold+ powerControlOffsetSS.  The candidate beam is selected from a configured Candidate-Beam-RS-List. 
In current MAC spec, the common threshold for rsrp-ThresholdSSB and csirs-dedicatedRACH-Threshold are used for PRACH resource selection for all kinds of purposes, which trigger random access procedure. So the threshold is actually L3-RSRP, which is acquired from L3 filter for RRM measurement. 
Misalignment 3 for new candidate beam identification:
· RAN1 understanding: candidate beam selection is based on L1-RSRP and a L1-RSRP threshold.
· RAN2 understanding: candidate beam selection is based on L3-RSRP and a L3-RSRP threshold.  
Proposal 3: Candidate beam selection is based on L1-RSRP and the corresponding L1-RSRP threshold. 
2.3 Supervision of Beam Failure Recovery Request Transmission
In RAN1 NR AH#2 meeting, RAN1 agreed “the certain number of beam failure recovery request transmissions is NW configurable by using some parameters. Parameters used by the NW could be: Number of transmissions, solely based on timer, Combination of above.” According to RAN1 LS, beam failure recovery request transmission is supervised by Beam-failure-recovery-Timer and PreambleTransMax-BFR, although detailed UE behavior related to Beam-failure-recovery-Timer is FFS. RAN1 only asked RAN2 to consider Resources for beam failure recovery request transmission by non-contention based channel based on PRACH, since RAN1 has not decided whether to support contention-based RA procedure for beam failure recovery request transmission, the parameter PreambleTransMax-BFR is only used to control request transmission through dedicated PRACH. 
In current MAC spec, common RA procedure/parameters are used, which means the same procedure for HO, initial access, etc. is used also for beam failure recovery transmission. So the parameter ra-PreambleTx-Max is used for control the transmission number of beam failure recovery request transmission over both dedicated PRACH channel and common PRACH channel. 
Misalignment 4 for Beam Failure Recovery Request supervision:
· RAN1 understanding: beam failure recovery request is transmitted through dedicated PRACH resource with the maximum transmission number PreambleTransMax-BFR.
· RAN2 understanding: beam failure recovery request is transmitted through both dedicated PRACH resource and common PRACH resource with the maximum transmission number ra-PreambleTx-Max.
Proposal 4: Beam failure recovery request is transmitted through dedicated PRACH resource with the maximum transmission number PreambleTransMax-BFR. FFS on how to support contention based RA procedure as a fallback mechanism.
2.4 Failure/Success of Beam Failure Recovery Procedure
According to RAN1 LS, the timer Beam-failure-recovery-Timer is used to control the overall beam failure recovery procedure, which will first use the dedicated PRACH channel and may potentially fall back to contention-based RA procedure. If PDCCH addressed to C-RNTI is received, beam recovery procedure considered as succeed; if the beamFailureRecoveryTimer expires, beam recovery procedure considered as failed. When beam recovery procedure fails, beam recovery failure is indicated to upper layer. 
In current MAC spec, gNB response monitoring for beam failure recovery request is harmonized as RAR reception. If maximum number of preamble transmission is reached, UE will indicate a RA problem to upper layer, which eventually triggers RLF in RRC. However, the interaction between beam failure recovery and RLM/RLF is deprioritized. There is no agreement that RA failure should be triggered when the beam recovery request transmission number reaches PreambleTransMax-BFR. It is very likely that the value of PreambleTransMax-BFR is different from PreambleTx-Max for normal RA procedure. Furthermore, the dedicated PRACH resource for beam failure recovery request is orthogonal to the normal dedicated PRACH resource, maximum transmission number of beam failure recovery request transmission over the dedicated PRACH resource doesn’t represent the normal RA condition. It is not proper to indicate random access problem to upper layer directly without involvement of beam failure recovery request procedure defined in 5.17. 
Misalignment 5 for failure/Success of Beam Failure Recovery Procedure:
· RAN1 understanding: If maximum transmission number of beam failure recovery request over dedicated PRACH resource is reached, UE considers it as beam recovery failure. 
· RAN2 understanding: If maximum transmission number of beam failure recovery request over dedicated PRACH resource is reached, UE considers it as random access failure.
Proposal 5: If maximum transmission number of beam failure recovery request over dedicated PRACH resource is reached, UE considers it as beam recovery failure. 
2.5 Parameters of Dedicated PRACH resource 
Current RAN1 spec only supports beam failure recovery request transmission over dedicated PRACH resource, which is different from the dedicated PRACH resource for normal PRACH. A lists of new parameters specific for beam failure recovery request transmission over dedicated PRACH resources are defined by RAN1, including PreambleInitialReceivedTargetPower-BFR, ra-PreambleIndexConfig-BFR, PreambleTransMax-BFR, powerRampingStep-BFR, CandidateBeamThreshold, PRACH-resource-dedicated-BFR (Candidate-Beam-RS, ra-PreambleIndex-BFR, prach-FreqOffset-BFR). 
In current MAC spec, common parameters for the PRACH related configuration are used for normal RA procedure and beam failure recovery request. 
Misalignment 6 for Parameters of Dedicated PRACH resource:
· RAN1 understanding: A new set of parameters for dedicated PRACH resources configuration is defined particularly for beam failure recovery request transmission. 
· RAN2 understanding: Same set of parameters for the PRACH related configuration are used for normal RA procedure and beam failure recovery request.
Proposal 6: The new set of parameters for dedicated PRACH resources configuration defined for beam failure recovery request transmission should be captured in MAC spec. 
3 Conclusion	
In this contribution, we identify the misalignment between RAN1 and RAN2 agreements:
Misalignment 1 for beam failure detection:
· RAN1 understanding: Beam failure is detected by counting a number of consecutive detected beam failure instances by MAC layer. Beam failure instance is indicated from PHY layer to MAC layer. 
· RAN2 understanding: Beam failure detection is performed by PHY layer and indicated to MAC layer directly. 
Misalignment 2 for beam failure recovery request transmission:
· RAN1 understanding: beam failure recovery transmission is triggered when both beam failure is detected and candidate beam is identified.
· RAN2 understanding: beam failure recovery transmission is directly triggered by beam failure detection.
Misalignment 3 for new candidate beam identification:
· RAN1 understanding: candidate beam selection is based on L1-RSRP and a L1-RSRP threshold.
· RAN2 understanding: candidate beam selection is based on L3-RSRP and a L3-RSRP threshold.  
Misalignment 4 for Beam Failure Recovery Request supervision:
· RAN1 understanding: beam failure recovery request is transmitted through dedicated PRACH resource with the maximum transmission number PreambleTransMax-BFR.
· RAN2 understanding: beam failure recovery request is transmitted through both dedicated PRACH resource and common PRACH resource with the maximum transmission number ra-PreambleTx-Max.
Misalignment 5 for failure/Success of Beam Failure Recovery Procedure:
· RAN1 understanding: If maximum transmission number of beam failure recovery request over dedicated PRACH resource is reached, UE considers it as beam recovery failure. 
· RAN2 understanding: If maximum transmission number of beam failure recovery request over dedicated PRACH resource is reached, UE considers it as random access failure.
Misalignment 6 for Parameters of Dedicated PRACH resource:
· RAN1 understanding: A new set of parameters for dedicated PRACH resources configuration is defined particularly for beam failure recovery request transmission. 
· RAN2 understanding: Same set of parameters for the PRACH related configuration are used for normal RA procedure and beam failure recovery request.
RAN2 should consider following proposals to fix the misalignments between RAN1 and RAN2:
Proposal 1: MAC layer detects beam failure by counting a number of consecutive detected beam failure instances, which is indicated from PHY layer. 
Proposal 2: Beam failure recovery transmission is triggered when both beam failure is detected and candidate beam is identified. 
Proposal 3: Candidate beam selection is based on L1-RSRP and the corresponding L1-RSRP threshold. 
Proposal 4: Beam failure recovery request is transmitted through dedicated PRACH resource with the maximum transmission number PreambleTransMax-BFR. FFS on how to support contention based RA procedure as a fallback mechanism.
Proposal 5: If maximum transmission number of beam failure recovery request over dedicated PRACH resource is reached, UE considers it as beam recovery failure. 
Proposal 6: The new set of parameters for dedicated PRACH resources configuration defined for beam failure recovery request transmission should be captured in MAC spec. 
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