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1 Introduction

In last meeting, it is discussed whether UE consider contention-free BFR successfully terminated if a PDCCH addressed to C-RNTI is received on a search space other than the recovery search space. As a result, RAN2 send a LS [1] to RAN1 which includes the following two questions:
	Question 1: After UE sending PRACH for contention-free BFR, does the UE continue monitoring PDCCH candidates in configured search spaces monitored before PRACH, in addition to the search space indicated by recoverySearchSpaceId?

Question 2: If the answer to Question 1 is “Yes”, is the BFR RACH procedure considered successfully completed only if PDCCH is received in search space indicated by recoverySearchSpaceId?


In this paper we provide our view on this issue, along with a CR if RAN1 say yes or is neutral to Question 2.
2 Discussion

UE consider contention-free BFR successfully terminated 

· Option 1: when a PDDCH transmission addressed to C-RNTI is received (current MAC spec)

· Option 2: when a PDCCH transmission addressed to C-RNTI is receivd on the recovery seach space 
Currently, RAN1 spec specifies that the response to beam failure recovery request is in the form of PDCCH addressed to C-RNTI received in the recovery search space, i.e. Option 2.
	TS 38.213 Section 6. Link recovery procedures
…After the UE detects a DCI format with CRC scrambled by C-RNTI in the search space provided by recoverySearchSpaceId, the UE monitors PDCCH candidates in the search space provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or higher layer parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList.


Observation 1: Option 2 (i.e. receiving PDCCH addressed to C-RNTI on the recovery search space) is the defined behavior in RAN1 spec.
For option 1, the ongoing contention-free BFR is terminated regardless of whether the PDCCH is a response of BFR request; while for option 2, contention-free is terminated only when the reponse to BFR is received. We consider a case that that the preamble for BFR is not received by NW, but PDCCH from other search space is received by chance (BLER = 10% is the criteria for BFD). In this case, UE who adopts option 1 will consider the RACH procedure successfully completed and set BFI_COUNTER to 0. Since network is not aware of serving beam pair failure, UE probably has to trigger a new BFR procedure later after BFI_COUNTER reaches beamFailureInstanceMaxCount again. The latency due to probabilistic PDCCH reception during BFR may be large. For example, if we have beamFailureInstanceMaxCount, beamFailureDetectionTimer, and the periodicity of beam failure instance as n5, pbfd5, and 10 ms, the latency to re-trigger beam failure recovery procedure ranges from 50 ms to 250 ms.
	· beamFailureInstanceMaxCount: ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10}

· beamFailureDetectionTimer:  ENUMERATED {pbfd1, pbfd2, pbfd3, pbfd4, pbfd5, pbfd6, pbfd8, pbfd10}
· CSI-ResourcePeriodicityAndOffset: range from 4 to 640 slots
· periodicity of beam failure instance indicated to MAC layer (pbfd): the maximum between the shortest periodicity of periodic CSI-RS configurations or SS/PBCH blocks in the set 
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 that the UE uses to assess the radio link quality and 2 msec (as specified in TS 38.213 Section 6).


Observation 2: If during contention-free BFR, PDCCH from other search space is received successfully by chance, UE suffer from additional latency to recover the failed serving beam pair.
We therefore prefer Option 2, which ensure that network can detect UL preamble when BFR is successfully completed, and avoid probabilistic BFR latency.
Proposal 1: RAN2 confirms that the BFR RACH procedure is considered successfully completed only if PDCCH is received in search space indicated by recoverySearchSpaceId.

If option 2 is adopted, the MAC spec change would be in section 5.1.4 Random Access Response Reception. Since search space is transparent to MAC, in MAC spec we can refer to RAN1 spec to determine whether a received PDCCH serves as a response to beam failure recovery request. A corresponding CR is provided in [2].
Proposal 2: If Proposal 1 is adopted, agree the provided CR in [2].
3 Summary

In this paper, we analyze the pros and cons of the two BFR termination conditions on the tables: 
· Option 1: when a PDDCH transmission addressed to C-RNTI is received (current MAC spec)

· Option 2: when a PDCCH transmission addressed to C-RNTI is receivd on the recovery seach space 

We have the following observation:
Observation 1: Option 2 (i.e. receiving PDCCH addressed to C-RNTI on the recovery search space) is the defined behavior in RAN1 spec.
Observation 2: If during contention-free BFR, PDCCH from other search space is received successfully by chance, UE suffer from additional latency to recover the failed serving beam pair.
Based on the observation, we have the following proposals:

Proposal 1: RAN2 confirms that the BFR RACH procedure is considered successfully completed only if PDCCH is received in search space indicated by recoverySearchSpaceId.

Proposal 2: If Proposal 1 is adopted, agree the provided CR in [2].
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