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1	Introduction
The simulation assumptions for studying the impact of relaxing RLM evaluation/BFD evaluation was revised [1]. In this contribution we present the SINR difference (delta SINR) for RLM-RS based on SSB for different relaxation factors and UE speeds as in agreed in [1]. 
2	Simulation Results
Tables 1 -6 show the PDCCH delta SINR for FR1 and FR2 for different DRX cycles (20 ms, 40 ms and 80 ms) at UE speed of 3 km/h and 30 km/h for different relaxation factors (2, 4, 6, and 8). The results show the delta SINR at max(1%, 99%), and the corresponding results for max(5%, 95%) can be found in the Appendix. The color-coding in the tables is as follows: 
· Green: delta SINR < 2 dB
· Yellow: delta SINR < 3 dB
· Orange: delta SINR > 3 dB

20ms DRX
	[bookmark: _Hlk66381964]
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	0,51
	1,02
	1,35
	1,59

	3 km/h
	OOS (10)
	1,45
	2,9
	3,72
	4,34

	30 km/h
	IS/BFD (5)
	1,09
	2,06
	2,8
	3,39

	30 km/h
	OOS (10)
	2,886
	6,169
	8,16
	9,47


Table 1 SINR error (max (1%, 99%)) for FR1 at different speeds for in-sync, out-of-sync and BFD.

	
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	0,94
	1,52
	1,81
	2,04

	3 km/h
	OOS (10)
	2,02
	3,34
	4,48
	5,55

	30 km/h
	IS/BFD (5)
	1,01
	1,64
	2,16
	2,63

	30 km/h
	OOS (10)
	2,16
	4,77
	6,53
	7,69


Table 2 SINR error (max (1%, 99%)) for FR2 at different speeds for in-sync, out-of-sync and BFD.

40ms DRX
	
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	0,68
	1,37
	1,75
	2,04

	3 km/h
	OOS (10)
	1,94
	3,40
	4,83
	5,67

	30 km/h
	IS/BFD (5)
	1,39
	2,86
	3,86
	4,46

	30 km/h
	OOS (10)
	4,12
	8,21
	10,33
	11,51


Table 3 SINR error (max (1%, 99%)) for FR1 at different speeds for in-sync, out-of-sync and BFD.


	
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	1,0
	1,64
	2,16
	2,63

	3 km/h
	OOS (10)
	2,16
	4,77
	6,54
	7,69

	30 km/h
	IS/BFD (5)
	1,38
	2,85
	3,86
	4,46

	30 km/h
	OOS (10)
	4,11
	8,21
	10,33
	11,51


Table 4 SINR error (max (1%, 99%)) for FR2 at different speeds for in-sync, out-of-sync and BFD.

80ms DRX

	
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	0,93
	1,75
	2,30
	2,72

	3 km/h
	OOS (10)
	2,78
	4,91
	6,54
	7,85

	30 km/h
	IS/BFD (5)
	1,94
	3,89
	4,99
	5,62

	30 km/h
	OOS (10)
	5,59
	10,15
	12,41
	13,86


Table 5 SINR error (max (1%, 99%)) for FR1 at different speeds for in-sync, out-of-sync and BFD.

	
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	1,14
	2,67
	3,35
	3,89

	3 km/h
	OOS (10)
	3,77
	6,99
	8,92
	10,77

	30 km/h
	IS/BFD (5)
	2,58
	5,20
	6,04
	6,92

	30 km/h
	OOS (10)
	7,23
	12,25
	14,33
	15,55


Table 6 SINR error (max (1%, 99%)) for FR2 at different speeds for in-sync, out-of-sync and BFD.
2.1	Impact to the latency of RLF
One of the open issues with the relaxation of evaluation period is the latency of RLF, which means the trigger of RLF is delayed due to the relaxed evaluation period. According to the TS38.133 section 8.1 and TS38.311, UE indicates Out-of-sync when the measured channel quality is worse than Qout, and UE starts the timer T310 when N310 consecutive out-of-sync indications are triggered. When the timer T310 is expired, UE triggers RLF and starts the RRC connection re-establishment procedure. For example, if we assume N310=1 and T310=1000ms, the latency of RLF is (Tevaluate_out + 1000) ms, where Tevalute_out is the RLM out-of-synch evaluation period, e.g., Max(200, Ceil(10 x P)) x TSSB) ms in the case of SSB-based RLM without DRX configuration. According to the formula of RLF latency, the relaxation of OOS evaluation period causes the delay of RLF. However as it is discussed in RAN4, UE can relax the evaluation period only when UE is in low mobility and high SNR condition, we think UE in relaxed mode rarely triggers out-of-synch. 
Table 3 shows the probability of triggering the out-of-synch indication during the relaxed evaluation mode, where we have calculated the probability the measured channel quality is worse than Qout (-10dB) when UE is in the power save mode with different threshold (T). For example of the T=0dB, UE goes to the (Rel-17) power save mode if the channel quality > T and UE goes back to the normal measurement (Rel-15) mode if the channel quality < T. From our simulation results, it is observed UE is rarely triggers the out-of-synch indication if we set higher threshold to go to power save mode, e.g., T>5dB. 
[bookmark: _Ref67916251]Table 3	Probability to trigger out-of-synch indication (SSB-based RLM).
	
	
	Threshold (T) to go to power save mode

	
	DRX cycle
	N/A (always in relaxed mode)
	-5dB
	0dB
	5dB

	FR1 3km/h
	20ms
	0.0212%
	0%
	0%
	0%

	
	40ms
	0.0058%
	0%
	0%
	0%

	
	80ms
	0%
	0%
	0%
	0%

	FR1 30km/h
	20ms
	0.269%
	0.0013%
	0%
	0%

	
	40ms
	0.124%
	0.0019%
	0%
	0%

	
	80ms
	0.0116%
	0%
	0%
	0%

	FR2 3km/h
	20ms
	0.220%
	0%
	0%
	0%

	
	40ms
	0.132%
	0%
	0%
	0%

	
	80ms
	0.0334%
	0%
	0%
	0%

	FR2 30km/h
	20ms
	1.709%
	0%
	0%
	0%

	
	40ms
	1.380%
	0%
	0%
	0%

	
	80ms
	0.364%
	0%
	0%
	0%



· Observation: Assuming high SINR threshold for entering the relaxed mode, no significant impact on latency for triggering RLF.
3		Summary
In this contribution we have presented simulation results showing the SINR error for RLM-RS based on SSB for in-sync and out-of-sync evaluations and for beam failure detection at different speeds, different DRX cycles, different relaxation factors for FR1 and FR2. The simulation results are discussed in our companion paper [2]. 
· Observation: Assuming high SINR threshold for entering the relaxed mode, no significant impact on latency for triggering RLF.
Appendix
 20ms DRX
	
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	0,28
	0,59
	0,78
	0,9

	3 km/h
	OOS (10)
	0,83
	1,65
	2,02
	2,27

	30 km/h
	IS/BFD (5)
	0,61
	1,02
	1,32
	1,51

	30 km/h
	OOS (10)
	1,35
	2,53
	3,41
	4,1


Table 4-a SINR error (max (5%, 95%)) for FR1 at different speeds for in-sync, out-of-sync and BFD.

	
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	0,57
	0,92
	1,06
	1,14

	3 km/h
	OOS (10)
	1,21
	1,76
	2,02
	2,20

	30 km/h
	IS/BFD (5)
	0,61
	0,90
	1,07
	1,18

	30 km/h
	OOS (10)
	1,13
	1,70
	2,11
	2,47


Table 5-a SINR error (max (5%, 95%)) for FR2 at different speeds for in-sync, out-of-sync and BFD.


40ms DRX
	
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	0,38
	0,78
	0,97
	1,09

	3 km/h
	OOS (10)
	1,11
	1,92
	2,33
	2,65

	30 km/h
	IS/BFD (5)
	0,70
	1,23
	1,66
	1,99

	30 km/h
	OOS (10)
	1,71
	3,55
	4,81
	5,72


Table 3-a SINR error (max (5%, 95%)) for FR1 at different speeds for in-sync, out-of-sync and BFD.

	
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	0,61
	0,90
	1,07
	1,18

	3 km/h
	OOS (10)
	1,12
	1,69
	2,11
	2,47

	30 km/h
	IS/BFD (5)
	0,69
	1,23
	1,66
	1,99

	30 km/h
	OOS (10)
	1,71
	3,54
	4,81
	5,72


Table 4-a SINR error (max (5%, 95%)) for FR2 at different speeds for in-sync, out-of-sync and BFD.

80ms DRX
	
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	0,52
	0092
	1,15
	1,30

	3 km/h
	OOS (10)
	1,26
	2,20
	2,86
	3,37

	30 km/h
	IS/BFD (5)
	0,87
	1,70
	2,34
	2,8

	30 km/h
	OOS (10)
	2,42
	5,06
	6,59
	7,57


Table 5-a SINR error (max (5%, 95%)) for FR1 at different speeds for in-sync, out-of-sync and BFD.

	
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	0,58
	0,92
	1,22
	1,51

	3 km/h
	OOS (10)
	1,67
	2,67
	3,98
	4,87

	30 km/h
	IS/BFD (5)
	0,99
	1,97
	2,88
	3,41

	30 km/h
	OOS (10)
	2,83
	6,23
	7,60
	8,53


Table 6-a SINR error (max (5%, 95%)) for FR2 at different speeds for in-sync, out-of-sync and BFD.
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