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1	Introduction
At last RAN4 meeting the simulation assumptions for studying the impact of relaxing RLM evaluation/BFD evaluation was agreed [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
Figure 1 and Figure 2 show the CDF of delta SINR over 5 samples in FR1 and FR2 respectively with no DRX. Similarly, Figure 3 and Figure 4 show the CDF of delta SINR over 10 samples in FR1 and FR2 respectively with no DRX. It is observed the delta SINR (deviation from Rel-15 SINR estimation) is larger with the larger relaxation factor regardless of frequency range or UE mobility. 
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[bookmark: _Ref61460788]Figure 1: Delta SINR for averaging over 5 samples at 3 km/h (left) and 30 km/h (right) for FR1 channel model UMi model.
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[bookmark: _Ref61460796]Figure 2	Delta SINR for averaging over 5 samples at 3 km/h (left) and 30 km/h (right) for FR2 channel model UMi model.
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Figure 3: Delta SINR for averaging over 10 samples at 3 km/h (left) and 30 km/h (right) for FR1 channel model UMi model.
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Figure 4	Delta SINR for averaging over 10 samples at 3 km/h (left) and 30 km/h (right) for FR2 channel model UMi model.

2.1. Summary of results

	
	Relaxation factor
	2
	4
	6
	8

	3 km/h
	IS/BFD (5)
	0.39
	0.89
	1.2
	1.4

	3 km/h
	OOS (10)
	1.30
	2.59
	3.27
	3.76

	30 km/h
	IS/BFD (5)
	1.14
	2.24
	2.95
	3.46

	30 km/h
	OOS (10)
	3.20
	6.21
	7.76
	8.76


[bookmark: _Ref61461240]Table 1 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
	0.94
	1.12
	1.24

	3 km/h
	OOS (10)
	1.26
	1.96
	2.44
	2.85

	30 km/h
	IS/BFD (5)
	0.74
	1.52
	2.12
	2.56

	30 km/h
	OOS (10)
	2.17
	4.70
	6.40
	7.52


[bookmark: _Ref61461242]Table 2 SINR error (max (5%, 95%)) for FR2 at different speeds for in-sync, out-of-sync and BFD.
Table 1 and Table 2 summarize the simulation results, where we put the MAX(abs(5% of CDF), (95% of CDF)) for FR1 and FR2, respectively. For each table the deviation is summarized with regard to UE mobility (3km/h, 30km/h), the number of samples (10 for RLM out-of-synch and 5 for BFD and RLM In-synch), and relaxation factors (2, 4, 6, and 8). 
The color-coding in the Table 1 and 2 is as follows: 
· Green: delta SINR < 2 dB
· Yellow: delta SINR < 3 dB
· Orange: delta SINR > 3 dB

The summary of the results shows that some degree of relaxation (e.g. by factor 4) can be allowed at low mobility case (3 km/h) for in-sync and beam failure detection, depending on the allowed estimation deviation. For out-of-sync, however, the deviation is much higher than for in-sync and therefore the allowed relaxation should be smaller (e.g. by factor 2). It shall be noted that the out-of-sync evaluations are based on 10 samples while 5 samples are used for in-sync/BFD evaluations. 
For UE speed at 30 km/h, the deviation increases considerably compared to 3 km/h, relaxation (if allowed) should be much smaller (e.g. by factor 2). The results also show that out-of-sync evaluation becomes difficult due to the higher deviation and in such scenarios relaxation should not be allowed. 
Another interesting observation is that the deviation at FR2 is relatively small compared to FR1. If more analysis confirms this is the case, then it is also possible to define different factors for FR1 and FR2. Although the deviation is smaller in FR2, it shall be noted that the same relaxation factor results in different sampling rate in FR1 and FR2 due to scaling factor N applied in FR2.  

Proposal #1: RAN4 to discuss whether different relaxation factors can be allowed for FR1 and FR2 based on simulation study. 
The simulation study shows the relation between the deviation and different relaxation factors. RAN4 needs to discuss how much the deviation can be tolerated and whether an additional SINR margin needs to considered due e.g. different implementations. The relaxation factors can be discussed and decided based on the summary of simulations.  
Proposal #2: RAN4 to discuss and agree reference SINR error (that can be tolerated) and the scaling factors is decided based on that. 
3		Summary
In this contribution simulation results showing the SINR error for RLM-RS based on SSB when measurement is relaxed by different factors for FR1, FR2 for in-sync, out-of-sync evaluations and beam failure detection at different UE speeds are presented. Based on these results, following proposals are made:
Proposal #1: RAN4 to discuss whether different relaxation factors can be allowed for FR1 and FR2 based on simulation study. 
Proposal #2: RAN4 to discuss and agree reference SINR error (that can be tolerated) and the scaling factors is decided based on that. 
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