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1. Introduction

	Agreements in RAN1#89:
· Support the following channel(s) for beam failure recovery request transmission:

· Non-contention based channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case
· Support using PUCCH for beam failure recovery request transmission
· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources 
Agreements in RAN1#90bis:
· gNB response is transmitted via a PDCCH addressed to C-RNTI

· FFS: DCI format for gNB response

· Dedicated CORESET(s) is applied for monitoring gNB response for BFRQ. The CORESET is down-selected from the following two alternatives:

· Alt 1: the same CORESET (s) as before beam failure

· Alt 2: dedicatedly configured CORESET for beam failure recovery.

· For gNB to uniquely identify UE identity from a beam failure recovery request transmission
· A PRACH sequence is configured to UE
Agreements in RAN2#Adhoc1801:
1.
The beam failure detection is performed by MAC.


In this contribution, we discuss possible RAN2 design for handling beam recovery procedure. 
2. Discussion

Based on current RAN1 agreement, two possible alternatives for transmitting beam recovery request. The first alternative is transmitting beam recovery request through PUCCH. The second alternative is a non-contention channel based on PRACH. In current release, the second alternative is captured in TS38.321. In below, we further discuss the first alternative. 
Beam failure recovery request transmitted through PUCCH

For this alternative, after MAC receives beam failure indication from PHY layer, UE will perform transmission based on specific PUCCH resource. In RAN1’s discussion [90b-NR-18], the specific PUCCH resource could be existing periodic PUCCH-based beam report resources. Following current beam failure recovery procedure, the UE will start to monitor PDCCH addressed to C-RNTI on candidate beam in a ResponseWindowSize-BFR for confirming beam recovery. The PRACH transmission for beam failure recovery request is modelled as part of random access procedure. By this way, the specification effort is reduced. Based on similar logic of the second alternative, some benefits can be observed if RAN2 models this alternative as part of SR procedure. The first benefit is to align PUCCH transmission behavior in MAC specification. Secondly, after UE transmits SR, UE will start to monitor PDCCH regardless whether the UE is in DRX state or not. By modelling as SR procedure, specification effort could also be reduced. And we propose to capture the beam failure recovery request transmitted through PUCCH as SR for beam failure recovery request. And SR corresponding trigger should be captured in Beam Failure Recovery Request procedure.
Proposal 1-1: Similar to PRACH for BFRQ, MAC controls beam failure recovery request transmission on PUCCH. 
Proposal 1-2: Beam failure recovery request transmitted based on PUCCH is handled by SR procedure. 
On the other hand, considering multiple means for beam failure recovery, how to use different means should be discussed.
	
	Contention-free PRACH for BFRQ
	No Contention-free PRACH for BFRQ

	PUCCH for BFRQ
	Case 1
	Case 2

	No PUCCH for BFRQ
	Case 3
	Case 4


Table 1. Different conditions for UE to perform beam failure recovery request procedure
Case 1: A UE has both dedicated PRACH resource for BFRQ and PUCCH resource for BFRQ
In this case, the UE will have different means for performing beam failure recovery procedure. For this case, we propose to follow relation between SR procedure and RA procedure. And a RA procedure for beam recovery should be triggered after PUCCH transmission(s) for BFRQ has failed maximum times.
Case 2: A UE has dedicated PRACH resource for BFRQ, but no PUCCH resource for BFRQ
This case is already covered by current MAC specification. Nothing needs to be changed.
Case 3: A UE has PUCCH resource for BFRQ, but no dedicated PRACH resource for BFRQ
In such case, the UE could either select to perform PUCCH transmission for BFRQ or a contention based random access. Considering latency, if the UE has available PUCCH resource for BFRQ, it should be reasonable for UE to prioritize PUCCH for BFRQ over a contention random access procedure. Moreover, if Beam Failure Recovery Request procedure based on PUCCH is not success, the UE should fall back to trigger a (contention based) random access procedure. 
Case 4: A UE doesn’t have dedicated PRACH resource for BFRQ and PUCCH resource for BFRQ
In this case, it is similar to a case that UE is configured with dedicated PRACH resource, but none of them are available (i.e. over threshold). In such case, the UE should trigger a contention based random access procedure for recovering beam pair link.
As a conclusion, we propose the PUCCH transmission for BFRQ is prioritized over PRACH transmission for BFRQ and a random access procedure will be triggered if PUCCH transmission for BFRQ has failed maximum times.
Proposal 2: If a UE has both PRACH resource for BFRQ and PUCCH resource for BFRQ, the UE will prioritize PUCCH resource for BFRQ.

Proposal 3: If a UE cannot recover beam failure based on PUCCH resource for BFRQ (e.g. reaching maximum times), the UE will trigger a random access procedure.

In addition, currently, a UE can perform PRACH transmission for BFRQ regardless of measurement gap based on UE implementation. And UE monitors corresponding response within ResponseWindowSize-BFR regardless of measurement gap. Following the same principle, we propose that a UE can perform PUCCH transmission for BFRQ and monitor corresponding response regardless of measurement gap. 
Proposal 4: A UE can perform PUCCH transmission for BFRQ and monitor corresponding response regardless of the possible occurrence of a measurement gap.

3. Conclusion

In this contribution, we propose the following:
Proposal 1-1: Similar to PRACH for BFRQ, MAC controls beam failure recovery request transmission on PUCCH. 
Proposal 1-2: Beam failure recovery request transmitted based on PUCCH is handled by SR procedure. 
Proposal 2: If a UE has both PRACH resource for BFRQ and PUCCH resource for BFRQ, the UE will prioritize PUCCH resource for BFRQ.

Proposal 3: If a UE cannot recover beam failure based on PUCCH resource for BFRQ (e.g. reaching maximum times), the UE will trigger a random access procedure.

Proposal 4: A UE can perform PUCCH transmission for BFRQ and monitor corresponding response regardless of the possible occurrence of a measurement gap.
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