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<Start of modified section>
4.5.5
Link recovery procedures
4.5.5.0
Minimum conformance requirements

4.5.5.0.1
Minimum conformance requirements for SSB-based beam failure detection
UE shall be able to evaluate whether the downlink radio link quality on the configured SSB resource in set 
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 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 4.5.5.0.1-1 for FR1.

For FR1,

-
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, 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.

-
P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.

Longer evaluation period would be expected if the combination of BFD-RS resource, SMTC occasion and measurement gap configurations does not meet pervious conditions.
Table 4.5.5.0.1-1: Evaluation period TEvaluate_BFD_SSB for FR1

	Configuration
	TEvaluate_BFD_SSB (ms) 

	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: image4.wmf]0

q

. TDRX is the DRX cycle length.


The UE is required to be capable of measuring SSB for BFD without measurement gaps. The UE is required to perform the SSB measurements with measurement restrictions as described in the following clauses.
For FR1, when the SSB for BFD measurement is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, 

-
If SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for BFD measurement without any restriction;

-
If SSB and CSI-RS have different SCS,

-
If UE supports simultaneousRxDataSSB-DiffNumerology, UE shall be able to measure the SSB for BFD measurement without any restriction;

-
If UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not both SSB for BFD measurement and CSI-RS. Longer measurement period for SSB based BFD measurement is expected, and no requirements are defined.
The normative reference for this requirement is TS 38.133 [6] clauses 8.5.2.2 and 8.5.2.3.
4.5.5.0.2
Minimum conformance requirements for CSI-RS-based beam failure detection
UE shall be able to evaluate whether the downlink radio link quality on the CSI-RS resource in set 
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 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 4.5.5.0.2-1 for FR1.

For FR1,

-
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, 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.

-
P = 1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.

Longer evaluation period would be expected if the combination of the BFD-RS resource, SMTC occasion and measurement gap configurations does not meet pervious conditions.
The values of MBFD used in Table 4.5.5.0.2-1 is defined as

-
MBFD = 10, if the CSI-RS resource(s) in set [image: image8.wmf]0

q

 used for BFD is transmitted with Density = 3.
The values of PBFD used in Table 4.5.5.0.2-1 is defined as


For each CSI-RS resource in the set [image: image9.wmf]0
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 configured for PCell or PSCell

-
PBFD = 1,.


For each CSI-RS resource in the set [image: image10.wmf]0
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 configured for a SCell

-
PBFD is the number of band(s) on which UE is performing beam failure detection only for SCell.
Table 4.5.5.0.2-1: Evaluation period TEvaluate_BFD_CSI-RS for FR1

	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, (MBFD ( P ( PBFD) ( TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, (1.5 × MBFD ( P ( PBFD) ( Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	(MBFD ( P ( PBFD) ( TDRX

	Note:
TCSI-RS is the periodicity of CSI-RS resource in the set [image: image11.wmf]0
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. TDRX is the DRX cycle length.


The UE is required to be capable of measuring CSI-RS for BFD without measurement gaps. The UE is required to perform the CSI-RS measurements with measurement restrictions as described in the following clauses.

For both FR1 and FR2, when the CSI-RS for BFD measurement is in the same OFDM symbol as SSB for RLM, BFD, CBD or L1-RSRP measurement, UE is not required to receive CSI-RS for BFD measurement in the PRBs that overlap with an SSB.

For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has same SCS than CSI-RS for BFD measurement, the UE shall be able to perform CSI-RS measurement without restrictions.

For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different SCS than CSI-RS for BFD measurement, the UE shall be able to perform CSI-RS measurement with restrictions according to its capabilities:

-
If the UE supports simultaneousRxDataSSB-DiffNumerology the UE shall be able to perform CSI-RS measurement without restrictions.

-
If the UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not both CSI-RS for BFD measurement and SSB. Longer measurement period for CSI-RS based BFD measurement is expected, and no requirements are defined.
For FR1, when the CSI-RS for BFD measurement is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, UE shall be able to measure the CSI-RS for BFD measurement without any restriction.
The normative reference for this requirement is TS 38.133 [6] clauses 8.5.3.2 and 8.5.3.3.
<End of modified section>
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