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Introduction
[bookmark: _Ref494215420]In RAN1#92b [1], basically the progress on BFR is only on text change, yet there are still many remaining issues that should have been fixed due to no consensus. In this contribution, we are going to provide our view on some remaining issues of BFR.

Discussion
Monitoring behavior of CORESET BFR
For monitoring BFR request response, UE shall monitor a dedicated CORESET on a dedicated search space configured for BFR in a window with configured duration starting from 4 slots after the slot containing PRACH. Current 38.213 [2] captured the parameter as Beam-failure-recovery-request-window.
	


 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 [5, 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, and .



Checking the latest the specification [3], the window is configured in the IE ra-ResponseWindow under the parent IE rach-ConfigBFR, so TS 38.213 should be aligned with the latest higher layer parameter.
BeamFailureRecoveryConfig ::= 		SEQUENCE {
	rootSequenceIndex-BFR				INTEGER (0..137)															OPTIONAL,	-- Need M
	rach-ConfigBFR						RACH-ConfigGeneric															OPTIONAL,	-- Need M
	candidateBeamThreshold				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
	recoveryControlResourceSetId		ControlResourceSetId														OPTIONAL	,	-- Need S
	recoverySearchSpaceId				SearchSpaceId																OPTIONAL,	-- Need S
	...
}

RACH-ConfigGeneric ::= 				SEQUENCE {
	prach-ConfigurationIndex			INTEGER (0..255),
	msg1-FDM							ENUMERATED {one, two, four, eight},
	msg1-FrequencyStart					INTEGER (0..maxNrofPhysicalResourceBlocks-1),
	zeroCorrelationZoneConfig			INTEGER(0..15),
[bookmark: _Hlk508206977]	preambleReceivedTargetPower			INTEGER (-200..-74),
[bookmark: _Hlk505955758]	preambleTransMax 					ENUMERATED {n3, n4, n5, n6, n7,	n8, n10, n20, n50, n100, n200},
	powerRampingStep					ENUMERATED {dB0, dB2, dB4, dB6},
[bookmark: _Hlk505324461]	ra-ResponseWindow					ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80},
	...
}

Proposal 1: Regarding the window configuration for monitoring CORESET_BFR, align the parameter name to TS 38.331.

It is also agreed in RAN1#91 and captured in the current 38.213 [2] that UE should continue to monitor CORESET_BFR until receiving the reconfiguration of CORESET or the activation of new TCI states of CORESETs other than CORESET_BFR, even after UE has successfully received the gNB’s response to the BFR request. Since the succeeding PDCCH transmitted in CORESET_BFR is no longer initiated by the BFR request, the window shall not be applied, which means that UE shall monitor CORESET_BFR in the associated search space, just as monitoring other CORESETs in the associated search spaces, not confined by the window configured for RA response.
Meanwhile, MAC specification [6] already captured the similar behavior for contention-based random access, after successfully detecting an RAR addressing to the preamble index. We think that similar behavior should be specified for contention-free random access.
	The MAC entity may stop ra-ResponseWindow (and hence monitoring for Random Access Response(s)) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX.



Proposal 2: Clarify that UE’s behavior of monitoring CORESET_BFR after successfully receiving the gNB’s response is no longer confined by the monitoring window.

CORESET_BFR and CORESET 0
Since RAN1 agreed that a dedicated CORESET and a dedicated search space are configured for BFR purpose, and they are one-to-one mapped, supporting CORESET 0 to be configured to CORESET_BFR is not justified. Meanwhile, in our understanding, CORESET_BFR should not be configured with any TCI state, while for CORESET 0, it can be configured with a TCI state for UE to receive unicast PDSCH. Therefore,  we propose
Proposal 3: CORESET 0 cannot be configured as CORESET_BFR at least for the following case:
· CORESET 0 is configured with TCI states

In the current RRC specification [3], the default BFR search space is assumed to be search space 0, which is associated with CORESET 0. Therefore, in our understanding, if the default search space 0 is used, CORESET 0 should not be configured with any TCI states.
	recoverySearchSpaceId
Search space to use for BFR RAR. If the field is absent, the UE uses the initial Serach Space (SearchSpaceId = 0).



Observation 1: If recoverySearchSpaceId is configured, when CORESET 0 and search space 0 are used for BFR, UE does not expect to be configured with any TCI states for CORESET 0.

BFR in a BWP without CORESET_BFR or PRACH
Based on the email discussion [NR#92bis][BWP]Final version of BWP summary [5], there are two interpretations on the highlighted sentence in the working assumption made in RAN1#91[4], on whether PRACH may not be configured in a BWP.
	Agreements:
•        C-SS in each DL BWP of the PCell/PScell
•        On C-SS, Yp ,kp= 0.
•        In Rel.15,
•        For scheduling RMSI, OSI, Paging, UE monitors common search space in the PCell only
•        In addition, for random access and fall back, UE monitors common search space in the PCell and PSCell only
  Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP
      NOTE: RAN1 does not expect additional impact on the UE behavior due to not having PRACH resource in the BWP
•        Working assumption: In Rel.15,
•        A UE is expected to monitor C-SS (if configured) in the activated BWP
•        Full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling.
•        All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.



· Interpretation 1) PRACH resource is always configured in each configured BWP?
· Interpretation 2) or PRACH resource can be configured in some of configured BWPs (i.e., only in initial BWP) and the case when PRACH resource is not configured in the active BWP is handled based on the current RAN2 agreement?
Since RAN2 [6] already capture the UE behavior for a BWP not configured with any PRACH, UE is to switch to the initialDownlink BWP and initialUplink BWP and perform the RA procedure. We tend to go with interpretation 2, and BWP switching also applies for BFR based RA procedure.
	Upon initiation of the Random Access procedure, the MAC entity shall:
1>	if PRACH occasions are configured for the active UL BWP:
2>	perform the Random Access procedure on the active DL BWP and UL BWP.
1>	else (i.e. PRACH occasions are not configured for the active UL BWP):
2>	switch to initialDownlinkBWPinitial DL BWP and initialUplinkBWPUL BWP;
2>	perform the Random Access procedure on the initialDownlinkBWPinitial DL BWP and initialUplinkBWPUL BWP.



Since PUCCH based BFR is not supported in Rel-15, to align with the current MAC spec, it does not make any sense to configure CORESET_BFR on the BWP on an unpaired spectrum when the paired UL BWP is not configured with any PRACH, since UE would anyway switch to the initial BWP. For paired spectrum, since a DL can be paired with any UL BWP, where some UL BWP may be configured with PRACH.  For a BWP not configured with CORESET_BFR but with PRACH, BFR cannot be carried out, either, but the PRACH could be used for other purpose; in this way, UE is forced to resume the normal operation till BWP timer expires or gNB reconfigure the TCI states.
Proposal 4: UE does not expect to be configured with CORESET_BFR on a BWP on a unpaired spectrum when the paired UL BWP is not configured with PRACH.
Observation 2: UE does not perform BFR on a BWP not configured with CORESET_BFR, including the initial active DL BWP, and the BWP configured with PRACH.

Default q0 selection
It was agreed in [4] that 
	Agreement:
For a UE, only periodic CSI-RS or SSB which is spatially QCL’ed with PDCCH DMRS is used for beam failure detection
· Support explicit configuration for the periodic CSI-RS for beam failure detection
· If this configuration is not made, the default mode is the following:
· UE expects at least one of periodic CSI-RS or SSB is spatially QCL’ed to PDCCH DMRS



If the active TCI state for the serving CORESETs is composed of two RS’s, which RS is used to evaluate the hypothetical BLER was not determined in RAN1#92b. In our understanding, we have set up the power offset between CSI-RS and PDCCH DMRS, and explicitly derived the power offset between SSB and PDCCH DMRS, and for PDCCH TCI state, the resource RS for QCL-TypeD is CSI-RS for BM or SSB, so it is clear and simple to derive the BLER solely based on the RS for QCL-TypeD.
Proposal 5: For implicitly deriving q0, if the CORESET is configured with a TCI state of two RS’s, use the RS associated with QCL-TypeD.

Conclusion
In this contribution, we present our views on the remaining issues of BFR. Based on the discussion, we have the following observations and proposals:
Observation 1: If recoverySearchSpaceId is configured, when CORESET 0 and search space 0 are used for BFR, UE does not expect to be configured with any TCI states for CORESET 0.
[bookmark: _GoBack]Observation 2: UE does not perform BFR on a BWP not configured with CORESET_BFR, including the initial active DL BWP, and the BWP configured with PRACH.
Proposal 1: Regarding the window configuration for monitoring CORESET_BFR, align the parameter name to TS 38.331.
Proposal 2: Clarify that UE’s behavior of monitoring CORESET_BFR after successfully receiving the gNB’s response is no longer confined by the monitoring window.
Proposal 3: CORESET 0 cannot be configured as CORESET_BFR at least for the following case:
· CORESET 0 is configured with TCI states
Proposal 4: UE does not expect to be configured with CORESET_BFR on a BWP on a unpaired spectrum when the paired UL BWP is not configured with PRACH.
Proposal 5: For implicitly deriving q0, if the CORESET is configured with a TCI state of two RS’s, use the RS associated with QCL-TypeD.
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