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Introduction
[bookmark: _Ref481671177]In this paper, our views on the RRM requirements extended due to LBT impacts in FR2-2 are provided, including the RLM OOS and BFD.
[bookmark: _Ref78991552]LBT impacts on RRM requirements
In the last meeting, the RRM requirements extended due to LBT impacts are discussed in Meeting #102-e [2] as follows. · The step of FR2-2 RRM requirements extension due to missed SMTC/SSB occasions is equal to N SMTC/SSB occasions, where N is RX beam sweeping scaling factor
· The RRM requirements are extended by the number of SSB/SMTC occasions groups not available at UE. An SSB/SMTC occasions group consists of N consecutive SSB/SMTC occasions. An SSB/SMTC occasions group is not available, when at least one SSB/SMTC occasion in the group is not transmitted by the gNB.
· The definition of SSB/SMTC occasion follows Rel-16 NR-U definition
· FFS how to introduce the test case
· FFS if agreement applies to RLM OOS and BFD


I can be observed as the following Table 8.1A.2.2-1 and Table 8.5A.2.2-1, in FR1 NR-U, the existing RLM OOS and BFD requirements are extended by a fixed number of samples, rather than extended by the number of SSB/SMTC occasions (groups) not available. It also can be observed, for RLM OOS, the number of extended samples is 3 ~ 7 for SNR >= -7 dB and 6 ~ 14 in SNR < - 7dB; for BFD, the number of extended samples is 2 ~ 5 for SNR >= -7 dB and 3 ~ 7 in SNR < - 7dB.


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.



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.


[bookmark: _Ref95401874][bookmark: _Ref95428625]
[bookmark: _Ref92609113]Observation 1: In FR1 NR-U, the existing RLM OOS and BFD requirements are extended by a fixed number of samples, rather than extended by the number of SSB/SMTC occasions (groups) not available.

Therefore, with LBT, we propose the FR2-2 RLM OOS and BFD requirements are extended by K SSB/SMTC occasions groups, where K is the extending parameter which is regardless whether the SSB/SMTC occasions groups are available at UE or not. 
Besides, assuming low LBT failure probability in FR2-2, it would be sufficient to extend the delay by one additional SSB/SMTC occasions group, i.e. K=1. The exemplary tables are shown below: 
Table 8.5.2.2-2: Evaluation period TEvaluate_BFD_SSB for FR2
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil((5+K)  P  N)  TSSB)

	DRX cycle ≤ 320ms
	Max(50, Ceil((7.5+ K)  P  N)  Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil((5+ K)  P  N)  TDRX

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



Table 8.1.2.2-2: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR2
	[bookmark: _Hlk513850590]Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	Max(200, Ceil((10+ K)  P  N)  TSSB)
	Max(100, Ceil(5  P  N)  TSSB)

	DRX cycle≤320ms
	Max(200, Ceil((15+ K)  P  N)  Max(TDRX,TSSB))
	Max(100, Ceil(7.5  P  N)  Max(TDRX,TSSB))

	DRX cycle>320ms
	Ceil((10+ K)  P  N)  TDRX
	Ceil(5  P  N)  TDRX

	NOTE:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.



[bookmark: _Ref101266981]Proposal 1: With LBT, the FR2-2 RLM OOS and BFD requirements are extended by K SSB/SMTC occasions groups, where K is the extending parameter which is regardless whether the SSB/SMTC occasions groups are available at UE or not, and K=1.
In additional, one unified requirement can avoid complicated UE behaver and testing complexity, thus we propose not to differentiate the requirements for the case with channel condition of SNR >= -7 dB and the case with channel condition of SNR < - 7dB, i.e. the same K value for the both cases. 
[bookmark: _Ref101268026]Proposal 2: With LBT, for the FR2-2 RLM OOS and BFD requirements, same requirements for the case with channel condition of SNR >= -7 dB and the case with channel condition of SNR < - 7dB.
Conclusion
In this contribution, we discuss the RRM measurement requirement in FR2-2. We have the following observations and proposals.
Observation 1: In FR1 NR-U, the existing RLM OOS and BFD requirements are extended by a fixed number of samples, rather than extended by the number of SSB/SMTC occasions (groups) not available.
Proposal 1: With LBT, the FR2-2 RLM OOS and BFD requirements are extended by K SSB/SMTC occasions groups, where K is the extending parameter which is regardless whether the SSB/SMTC occasions groups are available at UE or not, and K=1.
Proposal 2: With LBT, for the FR2-2 RLM OOS and BFD requirements, same requirements for the case with channel condition of SNR >= -7 dB and the case with channel condition of SNR < - 7dB.
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