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1	Introduction
RAN4#100-e approved the way forward on the availability of SSB occasions for RLM/BFD/L1-RSRP as a part of NR-U RRM Core Requirements [1]. The agreed conclusion of the availability of SSB occasions for CBD and the remaining open issue are shown as below.
	· 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. 
· FFS: whether to consider P factor for RLM/BFD/L1-RSRP.


2	Overview
In the last several meetings, companies discussed the issues related to terminology updates for NR-U due to CSSF, and it was agreed that the UE, which is configured in DRX, is not required to determine the availability of SSB occasions for CBD more frequent than:
· Once per Max(25ms, P* TSSB) if TDRX ≤ 320ms
· Once per P* TDRX if TDRX > 320ms.
[bookmark: _Ref71031776]Then, we discuss the open issue listed above in the WF and provide our view about whether P factor need to be considered for RLM/BFD/L1-RSRP.
P factor is utilized to determine the evaluation period and computed as
	
-	, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, and these measurement gaps are overlapping with some but not all occasions of the SSB; and

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


P factor is used to represent the measurement gaps overlapping with the SSB occasions. In the last meeting, we agreed that P factor should be considered for the availability of SSB occasions for CBD since UE would not perform CBD in MG duration. Similarly, P factor should also be considered for BFD since UE would not perform BFD in MG duration. The availability of SSB occasions for RLM was agreed previously with L1 indication interval, which is derived as the RLM evaluation period related to P factor. Moreover, the UE shall be capable of performing L1-RSRP measurements based on the configured SSB resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period. Therefore, P factor should be considered for RLM/BFD/L1-RSRP. We provide more details in the next section.
3	Discussion
As for the availability of SSB occasions for RLM, it was agreed previously that the UE is not required to determine the availability of SSB occasions more frequent than once per L1 indication interval [2]. The L1 indication interval for RLM is derived from the RLM evaluation period as shown in Table 8.1A.2.2-1. Therefore, we propose that when the DRX is configured and TDRX ≤ 320ms, the UE should be not required to determine the availability of SSB occasions for RLM more frequent than once per Max(100ms, P*Max(TDRX, TSSB)) since TEvaluate_in_SSB,CCA is always smaller than TEvaluate_out_SSB,CCA. If TDRX > 320ms, the UE should be not required to determine the availability of SSB occasions for RLM more frequent than once per P*TDRX.
Table 8.1A.2.2-1: Evaluation period TEvaluate_out_SSB,CCA and TEvaluate_in_SSB,CCA
	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.
[bookmark: SSB_RLM]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.



Observation 1: The availability of SSB occasions for RLM was agreed previously with L1 indication interval, which is derived as the RLM evaluation period related to P factor.
As for the availability of SSB occasions for BFD, P factor should also be considered since UE would not perform BFD in MG duration. The availability of SSB occasions for BFD can be derived from the BFD evaluation period in Table 8.5A.2.2-1. Therefore, we propose that when the DRX is configured and TDRX ≤ 320ms, the UE should be not required to determine the availability of SSB occasions for BFD more frequent than once per Max(50ms, P*Max(TDRX, TSSB)). If TDRX > 320ms, the UE should be not required to determine the availability of SSB occasions for BFD more frequent than once per P*TDRX.
Table 8.5A.2.2-1: Evaluation period TEvaluate_BFD_SSB_CCA
	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.



Observation 2: UE would not perform BFD in MG duration.
As for the availability of SSB occasions for L1-RSRP, P factor should also be considered according to the L1-RSRP measurement period in Table 9.5A.4.1-1. The UE shall be capable of performing L1-RSRP measurements based on the configured SSB resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB_CCA [3]. Therefore, we propose that when the DRX is configured and TDRX ≤ 320ms, the UE should be not required to determine the availability of SSB occasions for L1-RSRP more frequent than once per Max(TReport, P*Max(TDRX, TSSB)). If TDRX > 320ms, the UE should be not required to determine the availability of SSB occasions for BFD more frequent than once per P*TDRX.
Table 9.5A.4.1-1: Measurement period TL1-RSRP_Measurement_Period_SSB_CCA for FR1
	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.



Observation 3: UE shall be capable of performing L1-RSRP measurements based on the configured SSB resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period.
Proposal: For RLM/BFD/L1-RSRP, the P factor should also be considered.
For RLM, the UE, which is configured in DRX, is not required to determine the availability of SSB occasions more frequent than:
· Once per Max(100ms, P*Max(TDRX, TSSB)), if TDRX ≤ 320ms
· Once per P*TDRX,	if TDRX > 320ms. 
For BFD, the UE, which is configured in DRX, is not required to determine the availability of SSB occasions more frequent than:
· Once per Max(50ms, P*Max(TDRX, TSSB)), if TDRX ≤ 320ms 
· Once per P*TDRX,	if TDRX > 320ms. 
For L1-RSRP, the UE, which is configured in DRX, is not required to determine the availability of SSB occasions more frequent than:
· Once per Max(TReport, P*Max(TDRX, TSSB)), if TDRX ≤ 320ms
· Once per P*TDRX,	if TDRX > 320ms. 
4	Summary
Observation 1: The availability of SSB occasions for RLM was agreed previously with L1 indication interval, which is derived as the RLM evaluation period related to P factor.
Observation 2: UE would not perform BFD in MG duration.
Observation 3: UE shall be capable of performing L1-RSRP measurements based on the configured SSB resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period.
Proposal: For RLM/BFD/L1-RSRP, the P factor should also be considered.
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