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1. Introduction
In last RAN#95e meeting the RRM requirements for RLM requirements in NR-U were discussed with agreements captured in [1]. In this paper, we further present our views on the remaining issues. 
2. Discussion
Based on the discussion in the last RAN4#95e meeting, the agreements and remaining issues are listed as follows:
	· The set of SSBs that UE is required to monitor
· Wait for RAN1 feedback 
· Whether UE is able to distinguish the unavailable RLM-RS in low SNR in NR-U 
· Option 1: UE is not able to distinguish the unavailable RLM-RS for Es/Iot ≤ -7dB in NR-U
· Option 2: UE is not able to distinguish the unavailable RLM-RS for Es/Iot ≤ -XdB in NR-U. X is FFS based on simulation results.
· Availability of Q factor 
· Except for initial access, Q factor is always known to UE.
· SSB-based OOS evaluation period
· For SINREST ≤ X dB the OOS evaluation period 
· Option 1: Keep unchanged
· Option 2: Fixed extension of number of samples as follows: 
· L = TBD for max(TSSB, TDRX) ≤ 40, 
· L = TBD for 40 <Max(TDRX, TSSB)≤320 
· L = TBD for TDRX >320
· For SINREST > X dB the OOS evaluation period is FFS
· X = [-7dB]
· SINREST is the estimated SINR at the UE side
· Option 1: Filtered SINR estimate over evaluation period
· Option 2: Current SSB SINR estimate
· Option 3: last available SSB SINR
· Other options are not precluded
· CSI-RS based RLM requirement
· Continue discussion in #96e meeting



For the issue about the set of SSBs that UE is required to monitor, we will discuss it in a separate paper which is a general issues related to almost all requirements in NR-U.
One of the remaining issue is the SNR condition that UE could distinguish the unavailable RLM-RS. Option 1 (-7 dB) is based on the SNR condition of T2 in the RLM test cases. It is calculated based on the SNR for Qout and necessary margin. It means UE shall not trigger OOS when SNR is above -7 dB. 
Observation 1: UE shall not trigger OOS when the SNR is above -7 dB.
However from our understanding, even with the SNR condition above -7 dB, it is still possible that UE mis-detect the presence of the RLM-RS.
Observation 2: Even with the higher SNR condition, it is still possible that UE mis-detect the presence of the RLM-RS.
Therefore, it is more reasonable to say that UE shall take the RLM-RS above -7 dB as available.
Proposal 1: RLM-RS above -7 dB shall be considered as available RLM-RS from UE’s perspective.
As discussed in the last RAN4 meeting, the OOS evaluation period shall be considered for different SINR conditions. However, due to lack of further discussion based on the conclusion drawn in the GTW session, the current proposals and methods to divide different cases are not clear enough. 
As we pointed out during the GTW session, the definition of SINREST is not very clear. For option 1, it means that SINREST is the the filtered SINR over the evaluation period. From our understanding, it is not realistic for implementation as the motivation of RLM is to evaluate the SINR condition, so it is unreasonable to determine which evaluation period to use based on a “to be evaluated result”. 
Observation 3: SINREST should not be the evaluated SINR over the evaluation period.
From our understanding, SINREST should be the current SSB SINR, which could be very low due to LBT failure or deep fading. The current framework captured in the WF seems like there are two sets of requirements for high/low SINR conditions. However, if SINREST is estimated by the current SSB SINR, it is confusing to choose which set of requirements to use as the estimated SINR for each SSB could change frequently due to LBT failure. So it is more reasonable to consider the OOS evaluation period in a unified method.
As defined for other requirements for NR-U, where the corresponding period is extended according to the unavailable SSB/SMTC/DRX when the SINR condition could be guaranteed for UE. The tricky part for RLM OOS is that the low SINR results could be resulted from LBT failure or deep fading, so the extending has to consider all these low SINR samples. The worst case is that we have to extend the evaluation period for all samples. In other cases with higher SINR conditions, we assume that UE could distinguish these unavailable samples; for RLM OOS, based on proposal 1, at least we could consider some of these samples as available, and in these way we don’t need to extend the evaluation period for these samples to avoid a too long evaluation period. 
Observation 4: In other cases with higher SINR conditions, it is assumed that UE could distinguish these unavailable samples; for RLM OOS, based on proposal 1, at least we could consider some of these samples as available, and in these way we don’t need to extend the evaluation period for these samples to avoid a too long evaluation period. 
Based on the above analysis, it is suggested to extend the evaluation period only based on the samples that could not be considered as available (SINREST< -7 dB). Thus, we present the following text proposal for the SSB-based OOS evaluation period:

	Configuration
	TEvaluate_out_SSB,CCA (ms) 
	TEvaluate_in_SSB,CCA (ms) 

	no DRX
	Max(200, Ceil((10-Lout,avaiable) K P)  TSSB)
	Max(100, Ceil((5+Lin)*P)*TSSB)

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

	DRX cycle>320
	Ceil((10-Lout,available)  K  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 SSB RLM-RS resources not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max.
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:  Lout,avaiable is the number of available SSB RLM-RS at UE, where Es/Iot > [-7] dB.
NOTE 5:  K = [2] for Max(TDRX,TSSB) ≤ 320 assuming TDRX=0 for non-DRX case,
          K = [1.5] for TDRX>320.




Proposal 2: 
	Configuration
	TEvaluate_out_SSB,CCA (ms) 
	TEvaluate_in_SSB,CCA (ms) 

	no DRX
	Max(200, Ceil((10-Lout,available) K P)  TSSB)
	Max(100, Ceil((5+Lin)*P)*TSSB)

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

	DRX cycle>320
	Ceil((10-Lout,available)  K  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 SSB RLM-RS resources not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max.
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:  Lout,avaiable is the number of available SSB RLM-RS at UE, where Es/Iot > [-7] dB.
NOTE 5:  K = [2] for Max(TDRX,TSSB) ≤ 320 assuming TDRX=0 for non-DRX case,
          K = [1.5] for TDRX>320.




3. Conclusions
Observation 1: UE shall not trigger OOS when the SNR is above -7 dB.
Observation 2: Even with the higher SNR condition, it is still possible that UE mis-detect the presence of the RLM-RS.
Proposal 1: RLM-RS above -7 dB shall be considered as available RLM-RS from UE’s perspective.
Observation 3: SINREST should not be the evaluated SINR over the evaluation period.
Observation 4: In other cases with higher SINR conditions, it is assumed that UE could distinguish these unavailable samples; for RLM OOS, based on proposal 1, at least we could consider some of these samples as available, and in these way we don’t need to extend the evaluation period for these samples to avoid a too long evaluation period. 
Proposal 2: 
	Configuration
	TEvaluate_out_SSB,CCA (ms) 
	TEvaluate_in_SSB,CCA (ms) 

	no DRX
	Max(200, Ceil((10-Lout) K P)  TSSB)
	Max(100, Ceil((5+Lin)*P)*TSSB)

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

	DRX cycle>320
	Ceil((10-Lout)  K  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 SSB RLM-RS resources not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max.
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:  Lout,avaiable is the number of available SSM RLM-RS at UE, where Es/Iot > -7 dB.
NOTE 5:  K = 2 for Max(TDRX,TSSB) ≤ 320 assuming TDRX=0 for non-DRX case,
          K = 1.5 for TDRX>320.
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