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1. Introduction
The LBT impact on RRM requirements for FR2-2 was initially discussed in last meeting with agreements captured in [1]. In this paper, we further provide our views on remaining issues related to LBT operation.
2. Discussion
Based on the discussion in last meeting, the agreements and remaining issues of LBT impacts for FR2-2 as summarized as follows:
	· RAN4 will define FR2-2 RRM requirements with CCA in Rel-17
· RAN4 will include the RRM requirements with LBT in FR2-2 in the clauses created for NR-U
· Adopt the relaxation methods used in NR-U (core requirements are extended to compensate the missed samples) as a baseline
· RAN4 will reflect the LBT failures by extending the RRM requirements by N*SMTC/SSB occasions when there is at least one SMTC/SSB occasion not available at UE within N*SMTC/SSB occasions, where N is:
· Option 1: N is equal to the RX beams sweeping scaling factor
· Option 2: N is defined on case-by-case basis
· Other options are not precluded
· Maintain the working assumption on the number of SSB successive candidate positions of the same SSB index that UE is required to monitor for RRM requirements with CCA
· FFS whether to apply scaling to the maximum number of allowed measurement occasions to be missed due to LBT failure



RAN 4 agree to extend the RRM requirements by N*SMTC/SSB occasions when there is at least one SMTC/SSB occasion not available at UE within N*SMTC/SSB occasions. It is because when UE loss an occasion for measurement, at worst case, UE may need another N occasions consider beam sweeping. Then, from our understanding, N should be the RX beam seeping scaling factor.
Proposal 1: N is equal to the RX beams sweeping scaling factor
Another issues is how to reflect the above delay extension in the spec and whether to apply scaling to the maximum number of missed measurement occasions of LBT failure. We take the requirements for RLM in-sync as example. In Rel-16 NR-U, the requirements of TEvaluate_in_SSB,CCA (ms) is defined as follows. It could be observed that TEvaluate_in_SSB,CCA is extended by Lin, which is the number of RLM-RS SSB occasions which are not available at the UE during TEvaluate_in_SSB,CCA. However, if keeping the exiting definition of Lin, it could leads to that delay is over extended. For instance, if there is two unavailable SSB occasions within N SSB occasions, the agreement is to extend the delay with another N SSB occasions. But the existing wording of Lin means that the delay will be extended by 2*N SSB occasions. Thus, it is suggested that Lin is defined as the number of SSB/SMTC occasions group not available at UE which consists of N SSB/SMTC occasions. And an SSN/SMTC group is not available when at least one SSB/SMTC occasions is not available in the group.
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.
NOTE 2:	When DRX is not configured, 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. When DRX is configured, Lin is the number of DRX cycles in which at least one RLM-RS SSB occasion is 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.



Thus, L* and  L*, max is the number of unavailable groups, and there is no need to be scaled by beam sweeping factors.
Proposal 2: L* and L*, max is defined as the number of SSB/SMTC occasions groups not available at UE. An SSB/SMTC group consists of N SSB/SMTC occasions, and it is not available when at least one SSB/SMTC occasions is not available in the group.
Based on proposal 2, the requirements for RLM in-sync is updated as follows:
Table 8.1A.2.2-2: Evaluation period TEvaluate_out_SSB,CCA and TEvaluate_in_SSB,CCA for FR2-2
	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*N)*TSSB)
	Max(200, Ceil(24*P*N)*TSSB)
	Max(100, Ceil((5+Lin)*P*N)*TSSB)

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

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

	NOTE 1:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.
NOTE 2:	When DRX is not configured, Lin is the number of RLM-RS SSB occasions groups which are not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max. An RLM-RS SSB occasions group consists of N RLM-RS SSB occasions, and the RLM-RS SSB occasions group is not available at the UE when at least one RLM-SSB occasion is not available in the group. When DRX is configured, Lin is the number of DRX cycles groups which are not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max. A DRX group consists of N DRX cycles, and the DRX group is not available when there is at least one DRX in which at least one RLM-RS SSB occasion is not available. 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.




3. Conclusions


Proposal 1: N is equal to the RX beams sweeping scaling factor
Proposal 2: L* and L*, max is defined as the number of SSB/SMTC occasions groups not available at UE. An SSB/SMTC group consists of N SSB/SMTC occasions, and it is not available when at least one SSB/SMTC occasions is not available in the group.
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