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Introduction
In this contribution, we discuss on the following remaining issues for beam recovery:
· Corrections on not supporting contention-free based beam failure recovery when CORESET-BFR and/or SearchSpace-BFR are not configured
· Clarification on a UE behavior for monitoring previously configured search space when the UE monitors SearchSpace-BFR
Text Proposals for BFR
In the last RAN1 meeting, it has been agreed that if a CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, the beam failure recovery based on contention-free PRACH BFR is not supported as following [1]:

Agreement
· (Working Assumption) If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE assumes contention-free PRACH BFR is not performed. 
· In this case, SearchSpace-0 or CORESET-0 is not used for monitoring contention-free PRACH BFR response.
· If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE can still perform contention-based PRACH BFR based on configuration.
· Send LS to RAN2

The agreement has not properly captured in RAN1 specifications. The following is proposed as text proposal to capture the agreement correctly:

	Modified clause (6 of TS 38.213 v15.2.0)


…
[skipped Text]
…
The UE may receive by higher layer parameter PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot [image: ] and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index [image: ] provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI starting from slot [image: ] within a window configured by higher layer parameter BeamFailureRecoveryConfig. For the PDCCH monitoring and for the corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters with index [image: ] until the UE receives by higher layers an activation for a TCI state or any of the parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. 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.

If the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE does not expect to provide to higher layers the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set receive a PDCCH order triggering a PRACH transmission.

	End of modifications



In addition, the RAN2 specification (TS 38.331) has not properly captured the RAN1 agreements since it still uses initial CORESET (ControlResourceSetId = 0) when CORESET-BFR (recoveryControlResourceSetId) is not configured. Therefore, it should be also corrected to avoid misalignment between RAN1 and RAN2 specifications.
Proposal 1: Adopt the text proposal to fix the agreement of not supporting CFRA based BFR.
Proposal 2: Send an LS to inform RAN2 the RAN1 agreements with expected specification update regarding CORESET-BFR.

The following questions have been raised by RAN2 to clarify the UE behaviors whether to monitor previously configured search spaces when SearchSpace-BFR is monitored; and when the UE considers beam failure recovery procedure is successful [2]:
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?

[bookmark: _GoBack]Regarding the first question, RAN1 has already agreed that the UE has to monitor the previously configured search spaces while monitoring the SearchSpace-BFR. RAN1 has not captured the UE behavior since a UE shall monitor all configured search spaces unless the specification allows to skip monitoring the previously configured search spaces while monitoring the SearchSpace-BFR. For better clarity of RAN1 specification, we propose to capture the following text proposal.

	Modified clause (6 of TS 38.213 v15.2.0)


…
[skipped Text]
…
The UE may receive by higher layer parameter PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot [image: ] and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index [image: ] provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI starting from slot [image: ] within a window configured by higher layer parameter BeamFailureRecoveryConfig. The UE shall monitor PDCCH in search spaces previously configured while monitoring PDCCH in the search space provided by higher layer parameter recoverySearchSpaceId. For the PDCCH monitoring and for the corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters with index [image: ] until the UE receives by higher layers an activation for a TCI state or any of the parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. 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.
If the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE does not expect to receive a PDCCH order triggering a PRACH transmission.
	End of modifications



Regarding the question 2, RAN1 has discussed the issue and concluded that the DCI received in SearchSpace-BFR should be only considered as gNB response. Therefore, RAN1 can answer accordingly in the reply LS.
Proposal 3: Adopt the text proposal to clarify UE behaviors for PDCCH monitoring when SearchSpace-BFR is monitored.

Conclusion
In this contribution, we discussed the remaining issues for beam failure recovery, and propose the following: 
Proposal 1: Adopt the text proposal to fix the agreement of not supporting CFRA based BFR.
Proposal 2: Send an LS to inform RAN2 the RAN1 agreements with expected specification update regarding CORESET-BFR.
Proposal 3: Adopt the text proposal to clarify UE behaviors for PDCCH monitoring when SearchSpace-BFR is monitored.
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