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[bookmark: _Toc526331690]8.5	Link Recovery Procedures
[bookmark: _Toc526331691]8.5.1	Introduction


The UE shall assess the downlink link quality of a serving cell based on the reference signal in the set  as specificed specified in TS 38.213 [3] in order to detect beam failure instance. The RS resources in the set  can be periodic CSI-RS resources and/or SSBs. UE is not required to perform beam failure detection outside the active DL BWP.

On each RS resource in the set , the UE shall estimate the radio link quality and compare it to the threshold Qout_LR for the purpose of accessing downlink radio link quality of the serving cell.
The threshold Qout_LR is defined as the level at which the downlink radio level link cannot be reliably received and shall correspond to the BLERout[TBD]as indicated by higher layer parameter rlmInSyncOutOfSyncThreshold block error rate of a hypothetical PDCCH transmission. For SSB based beam failure detection, Qout_LR_SSB is derived based on the hypothetical PDCCH transmission parameters listed in Table 8.5.2.1-1. For CSI-RS based beam failure detection, Qout_LR_CSI-RS is derived based on the hypothetical PDCCH transmission parameters listed in Table 8.5.3.1-1.


The UE shall perform L1-RSRP measurements based on the reference signal in the set as specified in TS 38.213 [3] in order to detect candidate beam with L1-RSRP measurement that is better than the threshold indicated by higher layer parameter rsrp-ThresholdSSB and rsrp-ThresholdCSI-rs. The RS resources in the set  can be periodic CSI-RS resources and/or SSBs or both SSB and CSI-RS. UE is not required to perform candidate beam detection outside the active DL BWP.

On each RS resource in the set , the UE shall perform L1-RSRP measurements and compare it to the threshold rsrp-ThresholdSSB or rsrp-ThresholdCSI-rsQin_LR for the purpose of selecting new beam(s) for beam failure recovery.
The threshold Qin_LR corresponds to the value of higher layer parameter candidateBeamThreshold.
For a UE not supporting simultaneousRxDataSSB-DiffNumerology [14], the UE is not expected to perform beam failure detection measurements if the SCS of the CSI-RS used for beam failure detection and the SCS of the SSB used for beam failure detection are different, and the CSI-RS and SSB are FDM-ed in the same OFDM symbol. 
8.5.2	Requirements for SSB based beam failure detection
8.5.2.1	Introduction

The requirements in this section apply for each SSB resource in the set  configured for a serving cell, provided that the SSB configured for beam failure detection are actually transmitted within the UE active DL BWP during the entire evaluation period specified in section 8.5.2.2.
Table 8.5.2.1-1: PDCCH transmission parameters for beam failure instance
	Attribute
	Value for BLER

	DCI format
	1-0

	Number of control OFDM symbols
	Same as the number of symbols of RMSI CORESET

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (MHz)
	Same as the number of PRBs of RMSI CORESET

	Sub-carrier spacing (kHz)
	Same as the SCS of RMSI CORESET

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Same as the CP length of RMSI CORESET

	Mapping from REG to CCE
	Distributed



8.5.2.2	Minimum requirement

UE shall be able to evaluate whether the downlink radio link quality onf all the configured SSB resources in set  estimated over the last TEvaluate_BFD_SSB [ms] period becomes worse than the threshold Qout_LR_SSB. within TEvaluate_BFD_SSB [ms] period.
The value of TEvaluate_BFD_SSB is defined in Table 8.5.2.2-1 for FR1.
The value of TEvaluate_BFD_SSB is defined in Table 8.5.2.2-2 for FR2 with
-	N=1,
if UE is not provided higher layer parameter failureDetectionResource and UE is provided by higher layer parameter TCI-state for PDCCH SSB that has QCL-TypeD, or
if the SSB configured for BFD beam failure detection resource is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or
if the SSB configured for beam failure detection resourceBFD is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting and the QCL association is known to UE, and a CSI report with L1-RSRP measurement for the SSB configured for beam failure detection resource BFD has been made within [TBD]ms;
-	N=FFS8, otherwise.
For FR1,
-	P=1/(1 – TSSB/MGRP), when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.
For FR2,
-	P=1/(1 – TSSB/TSMTCperiod), when beam failure detection resource BFD-RS is not overlapped with measurement gap and beam failure detection resource BFD-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod).
-	P is Psharing factor, when beam failure detection resourceBFD-RS is not overlapped with measurement gap and beam failure detection resource BFD-RS is fully overlapped with SMTC period (TSSB = TSMTCperiod).
-	P is 1/(1- TSSB/MGRP - TSSB/TSMTCperiod), when beam failure detection resourceBFD-RS is partially overlapped with measurement gap and beam failure detection resourceBFD-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and
-	TSMTCperiod ≠ MGRP or
-	TSMTCperiod = MGRP and TSSB < 0.5*TSMTCperiod
-	P is 1/(1- TSSB /MGRP)* Psharing factor, when beam failure detection resourceBFD-RS is partially overlapped with measurement gap and beam failure detection resourceBFD-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and TSMTCperiod = MGRP  and TSSB = 0.5*TSMTCperiod
-	P is 1/{1- TSSB /min (TSMTCperiod ,MGRP)}, when beam failure detection resourceBFD-RS is partially overlapped with measurement gap (TSSB <MGRP) and beam failure detection resourceBFD-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap.
-	P is 1/(1- TSSB /MGRP)* Psharing factor, when beam failure detection resourceBFD-RS is partially overlapped with measurement gap and beam failure detection resourceBFD-RS is fully overlapped with SMTC occasion (TSSB = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)
-	Psharing factor = 3.
If the high layer in TS 38.331 [2] signaling of smtc2 is configured, TSMTCperiod corresponds to the value of higher layer parameter smtc2; Otherwise TSMTCperiod corresponds to the value of higher layer parameter smtc1.
Longer evaluation period would be expected if the combination of beam failure detection resourceBFD-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
Table 8.5.2.2-1: Evaluation period TEvaluate_BFD_SSB for FR1
	Configuration
	TEvaluate_BFD_SSB (ms) 

	non-no DRX
	max([50], ceil(5*P)*TSSB)

	DRX cycle ≤ 320ms
	max([50], ceil(7.5*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(5*P)*TDRX

	Note:	TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length.



Table 8.5.2.2-2: Evaluation period TEvaluate_BFD_out for FR2
	Configuration
	TEvaluate_BFD_SSB (ms) 

	non-no DRX
	max([50], ceil(5*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max([50], ceil(7.5*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(5*P*N)*TDRX

	Note:	TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length.



8.5.3	Requirements for CSI-RS based beam failure detection
8.5.3.1	Introduction
The requirements in this section apply for each CSI-RS resource in the set [image: ] configured for a serving cell, provided that the CSI-RS resource configured for beam failure detection are actually transmitted within the UE active DL BWP during the entire evaluation period specified in section 8.5.3.2. UE is not expected to perform beam failure detection measurements on the CSI-RS configured as beam failure detection resource if the CSI-RS is not QCL-ed with any CORESET configured in the UE active BWP.
Table 8.5.3.1-1: PDCCH transmission parameters for beam failure instance
	Attribute
	Value for BLER

	DCI format
	1-0

	Number of control OFDM symbols
	Same as the number of symbols of CORESET QCLed with respective CSI-RS for beam failure detection resourceBFD

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	0dB

	Bandwidth (MHz)
	Same as the number of PRBs of CORESET QCLed with respective CSI-RS for beam failure detection resourceBFD

	Sub-carrier spacing (kHz)
	Same as the SCS of CORESET QCLed with respective CSI-RS for beam failure detection resourceBFD

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Same as the CP length of CORESET QCLed with respective CSI-RS for beam failure detection resourceBFD

	Mapping from REG to CCE
	Distributed



8.5.3.2	Minimum requirement
Editor’s note: The requirements below have been derived without considering gap sharing when CSI-RS resource for BFD are partially overlapping with measurement gaps.

UE shall be able to evaluate whether the downlink radio link quality onf all the configured CSI-RS resources in set  estimated over the last TEvaluate_BFD_CSI-RS [ms] period becomes worse than the threshold Qout_LR_CSI-RS within TEvaluate_BFD_CSI-RS [ms] period.
The value of TEvaluate_BFD_CSI-RS is defined in Table 8.5.3.2-1 for FR1.
The value of TEvaluate_BFD_CSI-RS is defined in Table 8.5.3.2-2 for FR2 with
-	N=1,
if UE is not provided higher layer parameter RadioLinkMonitoringRS and UE is provided by higher layer parameter TCI-state for PDCCH CSI-RS that has QCL-TypeD, or
if the CSI-RS configured for beam failure detection resourceBFD is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or
if the CSI-RS resource configured for beam failure detection BFD is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting or SSBs configured for L1-RSRP reporting, all CSI-RS resources configured for beam failure detection BFD are mutually TDMed, and the QCL association is known to UE and a CSI report with L1-RSRP measurement for the CSI-RS configured for beam failure detection resourceBFD has been made within [TBD]ms;
-	N=FFS8, otherwise.
For FR1,
-	P=1/(1 – TCSI-RS/MGRP), when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CSI-RS; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.
For FR2,
-	P=1, when beam failure detection resource BFD-RS is not overlapped with measurement gap and also not overlapped with SMTC occasion.
-	P=1/(1 – TCSI-RS/MGRP) , when beam failure detection resourceBFD-RS is partially overlapped with measurement gap and beam failure detection resourceBFD-RS is not overlapped with SMTC occasion (TCSI-RS < MGRP)
-	P=1/(1 – TCSI-RS /TSMTCperiod), when beam failure detection resourceBFD-RS is not overlapped with measurement gap and beam failure detection resourceBFD-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod).
-	P is Psharing factor, when beam failure detection resourceBFD-RS is not overlapped with measurement gap and beam failure detection resourceBFD-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod).
-	P is 1/(1- TCSI-RS /MGRP - TCSI-RS /TSMTCperiod), when beam failure detection resourceBFD-RS is partially overlapped with measurement gap and beam failure detection resourceBFD-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and
-	TSMTCperiod ≠ MGRP or
-	TSMTCperiod = MGRP and TCSI-RS < 0.5*TSMTCperiod
-	P is 1/(1- TCSI-RS /MGRP)* Psharing factor, when beam failure detection resourceBFD-RS is partially overlapped with measurement gap and beam failure detection resourceBFD-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and TSMTCperiod = MGRP  and TCSI-RS = 0.5*TSMTCperiod
-	P is 1/{1- TCSI-RS /min (TSMTCperiod ,MGRP)}, when beam failure detection resourceBFD-RS is partially overlapped with measurement gap (TCSI-RS < MGRP) and beam failure detection resourceBFD-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap.
-	P is 1/(1- TCSI-RS /MGRP)* Psharing factor, when beam failure detection resourceBFD-RS is partially overlapped with measurement gap and beam failure detection resourceBFD-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)
-	Psharing factor is 3.
If the high layer in TS 38.331 [2] signaling of smtc2 is configured, TSMTCperiod corresponds to the value of higher layer parameter smtc2; Otherwise TSMTCperiod corresponds to the value of higher layer parameter smtc1.
Editor’s Note: FFS definition of overlap between CSI-RS for beam failure detection resourceBFD-RS and SMTC
Longer evaluation period would be expected if the combination of beam failure detection resourceBFD-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
The values of MBFD used in Table 8.5.3.2-1 and Table 8.5.3.2-2 are defined as
-	MBFD = 10, if the CSI-RS resource configured for beam failure detectionBFD is transmitted with Density = 3.
Table 8.5.3.2-1: Evaluation period TEvaluate_BFD_CSI-RS for FR1
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	non-no DRX
	max([50], [MBFD *P] * TCSI-RS)

	DRX cycle ≤ 320ms
	max([50], [1.5×MBFD *P]*max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD*P] * TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Table 8.5.3.2-2: Evaluation period TEvaluate_BFD_CSI-RS for FR2
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	non-no DRX
	max([50], [MBFD *P*N] * TCSI-RS)

	DRX cycle ≤ 320ms
	max([50], [1.5×MBFD*P*N]*max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD *P*N] * TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



[bookmark: _Hlk528930970]8.5.4	Minimum requirement for L1 indication

[bookmark: _Hlk528930005]When the radio link quality on all the configured RS resources in set  is worse than Qout_LR, Layer 1 of the UE shall send a beam failure instance indication for the cell to the higher layers. A Layer 32 filter shall may be applied to the beam failure instance indications as specified in [2].

The beam failure instance evaluation for the configured RS resources in set  shall be performed as specified in section 6 in [3]. Two successive indications from Layer 1 shall be separated by at least TIndication_interval_BFD.



When DRX is not used, TIndication_interval_BFD is max(2ms, TBFD-RS,M), where TBFD-RS,M is the shortest periodicity of all configured RS resources in set  for the accessed cellactive TCI state, which correspondings to either the shortest periodicity of the SSB TSSB specified in section 8.5.2 if a RS resource in the set  or CSI-RS is SSB, or TCSI-RS specified in section 8.5.3 if a RS resource in the set  is CSI-RS.
When DRX is used, TIndication_interval_BFD is max(1.5*DRX_cycle_length, 1.5*TBFD-RS,M) if DRX cycle_length is less than or equal to 320ms, and TIndication_interval is DRX_cycle_length if DRX cycle_length is greater than 320ms.
8.5.5	Requirements for SSB based candidate beam detection
8.5.5.1	Introduction
The requirements in this section apply for each SSB resource in the set [image: ] configured for a serving cell, provided that the SSBs configured for candidate beam detection are actually transmitted within UE active DL BWP during the entire evaluation period specified in section 8.5.5.2.
8.5.5.2	Minimum requirement
UE shall be able to evaluate whether the L1-RSRP measured on the configured SSB resource in set [image: ] estimated over the last TEvaluate_CBD_SSB [ms] period becomes better than the threshold Qin_LR within TEvaluate_CBD_SSB [ms] period.
The value of TEvaluate_CBD_SSB is defined in Table 8.5.5.2-1 for FR1.
The value of TEvaluate_CBD_SSB is defined in Table 8.5.5.2-2 for FR2 with N=FFS8.
Editor’s Note: FFS whether N=1 need to be applied for SSB based candidate beam detection in FR2.
Where,
-	P=1/(1 – TSSB/MGRP), when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.
Editor’s Note: FFS whether longer evaluation period would be expected if SMTC occasions are overlapping with occasions of the SSB.
[bookmark: _Hlk528763089][Longer evaluation period would be expected if the SSB is on the same OFDM symbols with RLM/BFD/BM-RS, or other CBD-RS, according to the measurement restrictions defined in section TBD.]
Table 8.5.5.2-1: Evaluation period TEvaluate_CBD_SSB for FR1
	Configuration
	TEvaluate_CBD_SSB (ms) 

	non-DRX
	max(TBD, ceil([TBD3]*P) * TSSB)

	DRX cycle ≤ 320ms
	max(TBD, ceil([TBD3]*P*1.5) * max(TDRX,TSSB) )

	DRX cycle > 320ms
	ceil([TBD3]*P) * TDRX

	Note:	TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length.



Table 8.5.5.2-2: Evaluation period TEvaluate_CBD_out for FR2
	Configuration
	TEvaluate_CBD_SSB (ms) 

	non-DRX
	max(TBD, ceil([TBD3]*P*N) * TSSB

	DRX cycle ≤ 320ms
	max(TBD, ceil([TBD3]*P*N*1.5) * max(TDRX,TSSB)

	DRX cycle > 320ms
	ceil([TBD3]*P*N) * TDRX

	Note:	TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length.



Editor’s Note: FFS whether the evaluation period for candidate beam detection need to be scaled in FR2
8.5.6	Requirements for CSI-RS based candidate beam detection
8.5.6.1	Introduction
The requirements in this section apply for each CSI-RS resource in the set [image: ] configured for a serving cell, provided that the CSI-RS resources configured for candidate beam detection are actually transmitted within UE active DL BWP during the entire evaluation period specified in section 8.5.6.2.
8.5.6.2	Minimum requirement
UE shall be able to evaluate whether the L1-RSRP measured on the configured CSI-RS resource in set [image: ] estimated over the last TEvaluate_CBD_CSI-RS [ms] period becomes better than the threshold Qin_LR within TEvaluate_CBD_CSI-RS [ms] period.
The value of TEvaluate_CBD_CSI-RS is defined in Table 8.5.6.2-1 for FR1.
The value of TEvaluate_CBD_CSI-RS is defined in Table 8.5.6.2-2 for FR2 with N=FFS8.
Editor’s Note: FFS whether N=1 need to be applied for CSI-RS based candidate beam detection in FR2.
Where,
-	P=1/(1 – TCSI-RS/MGRP), when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CSI-RS; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.
Editor’s Note: FFS whether longer evaluation period would be expected if SMTC occasions are overlapping with measurement occasions of the CSI-RS configured for .
[Longer evaluation period would be expected if the CSI-RS is on the same OFDM symbols with RLM/BFD/BM-RS, or other CBD-RS, according to the measurement restrictions defined in section TBD.]
The values of MCBD used in Table 8.5.6.2-1 and Table 8.5.6.2-2 are defined as
· MCBD = TBD5, if the CSI-RS resource configured in the set [image: ] is transmitted with Density = 3.
Table 8.5.6.2-1: Evaluation period TEvaluate_CBD_CSI-RS for FR1
	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	non-DRX
	max(TBD, ceil(MCBD *P) * TCSI-RS)

	DRX cycle ≤ 320ms
	max(TBD, ceil(MCBD *P*N) * max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	ceil(MCBD *P) *TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Table 8.5.6.2-2: Evaluation period TEvaluate_BFDCBD_CSI-RS for FR2
	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	non-DRX
	max(TBD, ceil(MCBD *P*N) * TCSI-RS)

	DRX cycle ≤ 320ms
	max(TBD, ceil(MCBD *P*N*1.5) * max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	ceil(MCBD *P*N) *TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Editor’s Note: FFS whether the evaluation period for candidate beam detection need to be scaled under the following conditions:
	UE does not support simultaneousRxDataSSB-DiffNumerology [14], and
	The CSI-RS resource configured for CBD has different SCS with SSB resource, and
	The CSI-RS resource is overlapped with SMTC window or overlapped with SSB resource in the same symbol.
8.5.7	Scheduling availability of UE during beam failure detection
Scheduling availability restrictions when the UE is performing beam failure detection are described in the following clauses.
8.5.7.1	Scheduling availability of UE performing beam failure detection with a same subcarrier spacing as PDSCH/PDCCH on FR1
There are no scheduling restrictions due to beam failure detection performed on SSB configured as beam failure detection resourceBFD-RS with the same SCS as PDSCH/PDCCH in FR1.
8.5.7.2	Scheduling availability of UE performing beam failure detection with a different subcarrier spacing than PDSCH/PDCCH on FR1
For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to beam failure detection based on SSB as beam failure detection resourceBFD-RS. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to beam failure detection based on SSB configured as beam failure detection resourceBFD-RS.
-	The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured for beam failure detection.
The following scheduling restrictions apply due to beam failure detection based on CSI-RS as BFD-RS.
-	The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on CSI-RS symbols to be measured for beam failure detection. 
When intra-band carrier aggregation in FR1 is configured,  the scheduling restrictions apply to all SCells that are aggregated in the same band as the PCell or PSCell. When inter-band carrier aggregation within FR1 is configured, there are no scheduling restrictions on FR1 serving cell(s) configured in other bands than the bands in which PCell or PSCell is configured.
8.5.7.3	Scheduling availability of UE performing beam failure detection on FR2
The following scheduling restriction applies due to beam failure detection on an FR2 PCell and/or PSCell.
-	If UE is not provided higher layer parameter failureDetectionResources and UE is provided by higher layer parameter TCI-state for PDCCH SSB/CSI-RS that has QCL-Type D, or if the SSB/CSI-RS for beam failure detectionBFD is QCL-Type D with DM-RS for PDCCH
	-	There are no scheduling restrictions due to beam failure detection performed with same SCS as PDSCH/PDCCH.
-	Otherwise
-	The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on beam failure detection resource BFD-RS symbols to be measured for beam failure detection, except for RMSI PDCCH/PDSCH and PDCCH/PDSCH which is not required to be received by RRC_CONNECTED mode UEwhen the UE has valid system information.
When intra-band carrier aggregation is configured, the following scheduling restrictions apply to all SCells configured in the same band as the PCell and/or PSCell on which beam failure is detected.
-	For the case where no RSs are provided for beam failure detectionBFD, or where beam failure detection resourceBFD-RS is explicitly configured and is QCLed with active TCI state for PDCCH/PDSCH
-	There are no scheduling restrictions due to beam failure detection performed with a same SCS as PDSCH/PDCCH.
-	When performing beam failure detection with a different SCS than PDSCH/PDCCH, for UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to beam failure detection. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured for beam failure detection.
-	For the case where beam failure detection resourceBFD-RS is explicitly configured and is not QCLed with active TCI state for PDCCH/PDSCH
-	The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on beam failure detection resourceBFD-RS symbols to be measured for beam failure detection.
Editor’s Note: FFS scheduling restrictions for inter-band carrier aggregation will be defined depending on band combination in future.
8.5.7.4	Scheduling availability of UE performing beam failure detection on FR1 or FR2 in case of FR1-FR2 inter-band CA
There are no scheduling restrictions on FR1 serving cell(s) due to beam failure detection performed on FR2 serving PCell and/or PSCell.
There are no scheduling restrictions on FR2 serving cell(s) due to beam failure detection performed on FR1 serving PCell and/or PSCell.
8.5.8	Scheduling availability of UE during candidate beam detection 
Scheduling availability restrictions when the UE is performing L1-RSRP measurement for candidate beam detection are described in the following clauses. 
[bookmark: _Toc520237495]8.5.8.1	Scheduling availability of UE performing L1-RSRP measurement with a same subcarrier spacing as PDSCH/PDCCH on FR1
There are no scheduling restrictions due to L1-RSRP measurement performed on SSB configured as link recovery detection resource with the same SCS as PDSCH/PDCCH in FR1.
[bookmark: _Toc520237496]8.5.8.2	Scheduling availability of UE performing L1-RSRP measurement with a different subcarrier spacing than PDSCH/PDCCH on FR1
For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to L1-RSRP measurement based on SSB as link recovery detection resource. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to L1-RSRP measurement based on SSB configured as link recovery detection resource.
-	The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured for L1-RSRP. 
When intra-band carrier aggregation in FR1 is configured, the scheduling restrictions apply to all serving cells that are aggregated in the same band as the cell where L1-RSRP measurement is performed. When inter-band carrier aggregation within FR1 is configured, there are no scheduling restrictions on FR1 serving cell(s) configured in other bands.
[bookmark: _Toc520237497]8.5.8.3	Scheduling availability of UE performing L1-RSRP measurement on FR2
The following scheduling restriction applies due to L1-RSRP measurement based a link recovery detection resource performed on an FR2 serving cell.
-	The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on the link recovery detection resource symbols to be measured for L1-RSRP, when the UE has valid system information.
-	Editor’s Note: FFS whether the case of no scheduling restrictions due to L1-RSRP measurements based on the link recovery detection resource is need.
When intra-band carrier aggregation is configured, the scheduling restrictions apply to all serving cells that are aggregated in the same band as the serving cell where L1-RSRP measurement for candidate beam detection is performed.
Editor’s Note: FFS scheduling restrictions for inter-band carrier aggregation will be defined depending on band combination in future. 
[bookmark: _Toc520237498]8.5.8.4	Scheduling availability of UE performing L1-RSRP measurement on FR1 or FR2 in case of FR1-FR2 inter-band CA
There are no scheduling restrictions on FR1 serving cell(s) due to L1-RSRP measurement performed on FR2 serving cell(s). 
There are no scheduling restrictions on FR2 serving cell(s) due to L1-RSRP measurement performed on FR1 serving cell(s). 
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