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1	Introduction
RAN4#99-e agreed with the way forward on the availability of SSB monitoring occasions for CBD [1], and the remaining open issue is whether the same rules are applicable for RLM/BFD/L1-RSRP.
	Availability of SSB occasions for CBD
· For CBD, the UE, which is configured in DRX, is not required to determine the availability of SSB occasions more frequent than:
· Once per Max(25ms, P* TSSB) if TDRX ≤ 320ms
· Once per P* TDRX if TDRX > 320ms.
Availability of SSB occasions for RLM/BFD/L1-RSRP
· FFS: whether to consider P factor for RLM/BFD/L1-RSRP



This contribution discusses the remaining open issue for the availability of SSB occasions. 
2	Discussion
Table 1, Table 2, Table 3, and Table 4 show the evaluation periods of RLM, BFD, CBD, and L1-RSRP for NR-U. According to the agreements so far [1], the following evaluation periods depend on the number of available SSB occasions:
· RLM Qin
· CBD
· L1-RSRP
This means RLM Qout and BFD evaluation periods do not depend on the available SSB occasions. 
Observation 1: Evaluation periods of RLM Qin, CBD, and L1-RSRP depend on the available SSB occasions. 
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Table 1	Evaluation period of RLM Qin/Qout for NR-U (TS38.133 Table 8.1A.2.2-1).
	Configuration
	TEvaluate_out_SSB,CCA (ms)
	TEvaluate_in_SSB,CCA (ms)

	
	RLM-RS SSB Es/IotNote4 ≥-7 dB
	RLM-RS SSB Es/Iot Note4 <-7 dB
	

	no DRX
	Max(200, Ceil(17*P)*TSSB)
	Max(200, Ceil(24*P)*TSSB)
	Max(100, Ceil((5+Lin)*P)*TSSB)

	DRX cycle≤320
	Max(200, Ceil(1.5*15*P)*Max(TDRX,TSSB))
	Max(200, Ceil(1.5*20*P)*Max(TDRX,TSSB))
	Max(100, Ceil(1.5*(5+Lin)*P)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil(13*P)*TDRX
	Ceil(16*P)*TDRX
	Ceil((5+Lin)*P)*TDRX

	NOTE 1:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.
NOTE 2:	Lin is the number of RLM-RS SSB occasions which are not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max. [The UE is not required to determine the availability of SSB occasions more frequent than once per DRX cycle length, when configured with DRX.]
NOTE 3:	Lin,max=7 for Max(TDRX,TSSB) ≤ 40 assuming TDRX=0 for non-DRX case, 
	Lin,max=5 for 40<Max(TDRX,TSSB)≤320,
	Lin,max=3 for TDRX>320.
NOTE 4:	RLM-RS SSB Es/Iot is the averaged Es/Iot over the most recent previous out-of-sync evaluation period.



[bookmark: _Ref77604873]Table 2	Evaluation period of BFD for NR-U (TS 38.133 Table 8.5A.2.2-1).
	Configuration
	TEvaluate_BFD_SSB_CCA (ms)  

	
	BFD-RS SSB Es/Iot Note2 ≥ -7 dB
	BFD-RS SSB Es/Iot Note2 < -7 dB

	no DRX
	Max(50, Ceil((10  P)  TSSB))
	Max(50, Ceil((12  P)  TSSB))

	DRX cycle ≤ 320ms
	Max(50, Ceil(1.5  8  P)  Max(TDRX,TSSB))
	Max(50, Ceil(1.5  10  P)  Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(7  P)  TDRX
	Ceil(8  P)  TDRX

	Note 1:	TSSB is the periodicity of SSB in the set . TDRX is the DRX cycle length.
Note 2:	BFD-RS SSB Es/Iot is the averaged BFD-RS SSB Es/Iot over the most recent previous evaluation period.



[bookmark: _Ref77604875]Table 3	Evaluation period of CBD for NR-U (TS 38.133 8.5A.5.2-1).
	Configuration
	TEvaluate_CBD_SSB_CCA (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil((3 + LCBD)  P)  TSSB)

	DRX cycle > 320ms
	Ceil((3 + LCBD)  P)  TDRX

	Note 1:	TSSB is the periodicity of SSB in the set . TDRX is the DRX cycle length.
Note 2:	LCBD is the number of CBD-RS SSB occasions not available at the UE during TEvaluate_CBD_SSB_CCA where LCBD ≤ LCBD,max. [The UE is not required to determine the availability of SSB occasions more frequent than once per DRX cycle length, when configured with DRX.]
Note 3:	LCBD,max=7 for Max(TDRX, TSSB) ≤ 40 assuming TDRX=0 for non-DRX, 
LCBD,max=5 for 40 < Max(TDRX, TSSB) ≤ 320, 
LCBD,max=3 for TDRX > 320.
Note 4	If LCBD>LCBD,max, the UE shall assume no new candidate beams are found for this evaluation period.



[bookmark: _Ref77604877]Table 4	Evaluation period of L1-RSRP for NR-U (TS 38.133 Table 9.5A.4.1-1).
	Configuration
	TL1-RSRP_Measurement_Period_SSB_CCA (ms) 

	non-DRX
	max(TReport, ceil((M+L1)*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*(M+L1)*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil((M+L1)*P)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. 
TReport is configured periodicity for reporting.
Note 2:	L1=0 if higher layer parameter timeRestrictionForChannelMeasurement is configured. Otherwise L1 is the number of SSBs not available at the UE during TL1-RSRP_Measurement_Period_SSB_CCA where L1 ≤ L1max.
Note 3:	L1max =7 for Max(TDRX,TSSB) ≤ 40ms assuming TDRX=0 for non-DRX,
L1max =5 for 40ms < Max(TDRX, TSSB) ≤ 320ms, 
L1max =3 for TDRX > 320ms.



In [1], RAN4 agreed that UE is not required to determine the availability of SSB occasions for CBD evaluation more frequent than:
· Once per Max(25ms, P* TSSB) if TDRX ≤ 320ms
· Once per P* TDRX if TDRX > 320ms.
From the consistency of requirements, we propose to specify the monitoring of SSB availability for RLM Qin and L1-RSRP as follows:
Proposal 1: For RLM Qin, the UE, which is configured in DRX, is not required to determine the availability of SSB occasions more frequent than:
· Once per Max(100ms, 1.5 x P x Max(TDRX, TSSB)) if TDRX ≤ 320ms
· Once per P x TDRX if TDRX > 320ms
Proposal 2: For L1-RSRP measurement, the UE, which is configured in DRX, is not required to determine the availability of SSB occasions more frequent than:
· Once per Max(TReport, 1.5 x P x Max(TDRX, TSSB)) if TDRX ≤ 320ms
· Once per P x TDRX if TDRX > 320ms
3	Summary
Observation 1: Evaluation periods of RLM Qin, CBD, and L1-RSRP depend on the available SSB occasions. 
Proposal 1: For RLM Qin, the UE, which is configured in DRX, is not required to determine the availability of SSB occasions more frequent than:
· Once per Max(100ms, 1.5 x P x Max(TDRX, TSSB)) if TDRX ≤ 320ms
· Once per P x TDRX if TDRX > 320ms
Proposal 2: For L1-RSRP measurement, the UE, which is configured in DRX, is not required to determine the availability of SSB occasions more frequent than:
· Once per Max(TReport, 1.5 x P x Max(TDRX, TSSB)) if TDRX ≤ 320ms
· Once per P x TDRX if TDRX > 320ms
4	References
[1] [bookmark: _Ref67054409][bookmark: _Ref70959263]R4-2108253, “WF on NR-U RRM Core Requirements”, Ericsson.  
3

