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1 	Introduction
In this paper we provide our view on the OOS evaluation period for SSB-based RLM in NR-U.  
2 OOS evaluation period for SSB-based RLM 
In the last meeting, there were discussions on how to extend the OOS evaluation period [1], and the options are listed below for reference.
 (
OOS evaluation period for SSB-based RLM
Option 2: OOS evaluation is based on Lout, where L
out
 ≤L
out,max 
is the number of SSBs not available at the UE during T
Evaluate_out_SSB 
Option 3: The evaluation period is scaled by a fixed scaler
FFS: 
excluding
 samples whose SNR is higher than X dB
)

The simulation result of the reliability of SSB presence detection in a single cell scenario has be provided in our previous paper [2], and it can be observed that UE may not be able to reliably detect the presence of SSB in low SNR region (e.g. SNR<-5dB). 

[bookmark: _Ref40089846]Observation 1: Extending OOS evaluation period based on Lout is not practical under low SNR condition. The mis-detection rate of SSB presence detection would be >10% when the SNR<-5dB.

For Option 2, it is relying on UE detection for the presence of SSBs to extend the OOS evaluation period. However, the evaluation period will be extended due to the mis-detection. For example, under SNR = -8dB, which is higher than Qout = -10dB, but it may still trigger OOS indication if the extension is exceeding the Lmax even without any LBT failure. 
[bookmark: _Ref40089848]Observation 2: For Option 2, OOS could be indicated in the SNR higher than Oout, because of mis-detection on SSB.



Option 3 is a reasonable compromised solution (from Option 1) in our view. At SNR which is higher than X dB, the UE can apply short evaluation period by excluding the unavailable SSB samples in the evaluation period. Therefore, Option 3 has same performance as Option 2 when the SNR is higher than XdB. 

At SNR which is lower than X dB, the UE will use the fixed evaluation period, and the OOS indication will not be triggered by Lmax, when it is reached due to the mis-detection of SSB. Besides, with the scaled evaluation period, UE is allowed to collect more SSB samples to confirm the SNR and reduce the chance to trigger OOS indication mistakenly. Thus, in relatively low SNR region, Option 3 becomes Option 1 and more reliable than Option 2 in our view. 

[bookmark: _Ref40089851]Observation 3: For Option 3, the chance to trigger OOS indication mistakenly can be reduced.

[bookmark: _Ref40089856]To determine the value of X in Option 3, it should be based on simulation result to first determine the threshold that UE can perform reliable detection, and then some margin to accommodate UE’s SNR estimation error is required. For example, in the test case of link recovery, the margin of L1-RSRP estimation was assumed 5dB. The exact value of X and the corresponding margin can be further discussed.

Proposal 1: For SSB-based RLM, the OOS evaluation period is scaled by a fixed scaler and the samples whose SNR is higher than X dB will be excluded for OOS evaluation (Option 3). 

The other remaining issue of Option 3 is the value of the fixed scalar. As the duration of the non-scaled period of OOS is twice the non-scaled period of INS, the L value is proposed to be twice than the Lmax of in-sync evaluation.
[bookmark: _Ref36710153]Proposal 2: OOS evaluation period is based on (10 + L) samples, where L is:
· L = 14 for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX
· L = 10 for 40<Max(TDRX,TSSB)≤320
· L = 6 for TDRX>320
3 Summary
In this paper, RLM requirements for NR-U have been discussed. We have the following observations and proposals:
Observation 1: Extending OOS evaluation period based on Lout is not practical under low SNR condition. The mis-detection rate of SSB presence detection would be >10% when the SNR<-5dB.
Observation 2: For Option 2, OOS could be indicated in the SNR higher than Oout, because of mis-detection on SSB.
Observation 3: For Option 3, the chance to trigger OOS indication mistakenly can be reduced.
Proposal 1: For SSB-based RLM, the OOS evaluation period is scaled by a fixed scaler and the samples whose SNR is higher than X dB will be excluded for OOS evaluation (Option 3). 
Proposal 2: OOS evaluation period is based on (10 + L) samples, where L is:
· L = 14 for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX
· L = 10 for 40<Max(TDRX,TSSB)≤320
· L = 6 for TDRX>320
References
[1] R4-2005367 WF on NR-U RRM Requirements (Part 2), MediaTek Inc.
[2] R4-2003616 Discussion on RLM requirement for NR-U, MediaTek Inc.

