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Introduction
In RAN2#102 meeting, the consistency between RAN1 and RAN2 regarding BFR termination was discussed based on [2], and no conclusion was reached. 
In this contribution, we discuss how the contention-free BFR procedure is terminated. 
Discussion
The key issue here is whether contention-free BFR procedure is terminated whenever UE receives PDCCH on any search space/CORSET, or only when UE received PDCCH with the RRC configured search space recoverySearchSpaceId. The current MAC specification is along the first approach, i.e. any PDCCH addressed to C-RNTI stops contention-free BFR procedure, as below:
	>	if notification of a reception of a PDCCH transmission is received from lower layers; and
1>	if PDCCH transmission is addressed to the C-RNTI; and
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	consider the Random Access procedure successfully completed.



However, from section 6.l of TS 38.213 v15.2.0 [1] below, UE starts to monitor the PDCCH with RRC configured search space recoverySearchSpaceId after UE transmits PRACH.
	A UE may be provided with a control resource set and with an associated search space set by higher layer parameter recoverySearchSpaceId, as described in Subclause 10.1, for monitoring PDCCH in the control resource set.   
The UE may receive from higher layers, by parameter Beam-failure-recovery-request-RACH-Resource, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot  and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index  provided by higher layers [11, TS 38.321], the UE monitors PDCCH in the control resource set and with the associated search space for detection of a DCI format with CRC scrambled by C-RNTI starting from slot  within a window configured by higher layer parameter Beam-failure-recovery-request-window. For the PDCCH monitoring and for the corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters with index  until the UE receives by higher layers an activation for a TCI state or a parameter TCI-StatesPDCCH. The UE is expected to monitor PDCCH candidates in a search space provided by recoverySearchSpaceId from a time the UE transmits PRACH until a time the UE receives a MAC CE activation for a TCI state or higher layer parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList.
If the UE is not provided a control resource set for a search space set provided by recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE performs contention based random access procedure as described in Subclause 8.



Although there is no explicit mentioning of stopping RACH procedure based on reception of PDCCH on recoverySearchSpaceId in RAN1 spec, it is clear that recoverySearchSpaceId is critical for BFR procedure. RAN1 also agreed that the absence of the configuration of recoverySearchSpaceId results in contention-based RACH procedure, according to above cited RAN1 specification, as well as from RAN1 LS R1-1807883 [3]. 
Latest TS 38.331 v15.2.0 already captures that recoverySearchSpaceId is mandatory present for contention-free BFR, as below:
BeamFailureRecoveryConfig ::= 		SEQUENCE {
	rootSequenceIndex-BFR				INTEGER (0..137)						OPTIONAL,	-- Need M
	rach-ConfigBFR						RACH-ConfigGeneric					OPTIONAL,	-- Need M
	rsrp-ThresholdSSB				RSRP-Range								OPTIONAL,	-- Need M
	candidateBeamRSList					SEQUENCE (SIZE(1..maxNrofCandidateBeams)) OF PRACH-ResourceDedicatedBFR		OPTIONAL,	-- Need M
	ssb-perRACH-Occasion				ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen} 	OPTIONAL,	-- Need M
	ra-ssb-OccasionMaskIndex			INTEGER (0..15)						OPTIONAL, 	-- Need M
	recoverySearchSpaceId				SearchSpaceId					OPTIONAL,	-- Cond CF-BFR
	ra-Prioritization					RA-Prioritization				OPTIONAL,	-- Need R
	beamFailureRecoveryTimer			ENUMERATED {ms10, ms20, ms40, ms60, ms80, ms100, ms150, 
		ms200}			OPTIONAL,	-- Need M
	...
}


	BeamFailureRecoveryConfig field descriptions

	…

	recoverySearchSpaceId
Search space to use for BFR RAR. 



	Conditional Presence
	Explanation

	CF-BFR
	The field is mandatory present, Need R, if CF-BFR is configured. It is optionally present otherwise.



The main issue of stopping CF-BFR upon any C-RNTI detection is that gNB might not receive the PRACH preamble and can still schedule UE using original search spaces and CORSETs. If UE stops BFR procedure, UE can still run into beam failure problem and needs to initiate CF-BFR procedure again, which delays the recovery.
During the online discussion in RAN2 meeting, some companies argued that if UE can detect PDCCH in serving search space/CORSET, the radio condition is good enough. However, it should be noted that UE triggers BFR procedure once the radio condition is below a threshold (Qout,LR), as from section 6.l of TS 38.213 v15.2.0 [1] below.  
	The physical layer in the UE assesses the radio link quality according to the set  of resource configurations against the threshold Qout,LR [10, TS 38.133]. For the set , the UE assesses the radio link quality only according to periodic CSI-RS resource configurations or SS/PBCH blocks that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions monitored by the UE. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained from a SS/PBCH block. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by higher layer parameter powerControlOffsetSS. 
The physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set  that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity of periodic CSI-RS configurations or SS/PBCH blocks in the set  that the UE uses to assess the radio link quality and 2 msec. 



RAN1#91 meeting agreed that “The BLER used for beam failure recovery reuses RLM default BLER threshold for RLM out-of-sync declaration”. In TS 38.331, for RLM, if the PDCCH BLER is larger than 10%, the out-of-sync indication is provided to upper layer. Therefore it can be expected that even if beam failure is detected, UE still has high chance (90%) to detect PDCCH in current search space/CORSET. 
In summary, it is preferable to align RAN2 specification with RAN1 by correcting that UE only considers contention-free BFR successful upon reception of PDCCH on the search space with recoverySearchSpaceId. 
[bookmark: Proposal_CFBFR]Proposal 1: UE only considers contention-free BFR successful upon reception of PDCCH on the search space with recoverySearchSpaceId.
TP from [2] can be considered if Proposal 1 is agreeable.
If Proposal 1 cannot be agreed, it is proposed that a LS is sent to RAN1 to ask the usage of recoverySearchSpaceId during RAR reception for contention-free BFR.
[bookmark: Proposal_LS]Proposal 2: If proposal 1 cannot be agreed, a LS is sent to RAN1 to ask the usage of recoverySearchSpaceId during RAR reception for contention-free BFR.
Conclusion
In this contribution, we discuss how the contention-free BFR procedure is terminated.
We propose the following:
Proposal 1: UE only considers contention-free BFR successful upon reception of PDCCH on the search space with recoverySearchSpaceId.
Proposal 2: If proposal 1 cannot be agreed, a LS is sent to RAN1 to ask the usage of recoverySearchSpaceId during RAR reception for contention-free BFR.
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