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Introduction
During the RAN4#94-e-bis meeting, a way forward on RRM for NR HST [1] was approved. The question whether to specify SS-SINR accuracy requirements for NR HST remains open.  
At the RAN4#94-e-bis meeting, link simulation results for SS-SINR were provided and discussed in [2]. Further discussions and link simulation results for SS-SINR are provided in this document. Based on our discussions and simulation results, we attempt to answer the above open question. 
Discussion
Background
From [1], the following are agreed for SS-SINR: 
· Q1: whether to specify SS-SINR requirement
· Option 1 (CMCC, Ericsson, DoCoMo, Nokia, QC): Specify SS-SINR requirement
· Option 2 (vivo, MTK, Apple, Nokia): SINR accuracy requirement is not applicable to HST scenario
· Q2: If the answer to Q1 is Yes (Option 1), how to specify the SS-SINR requirements
· Option 1 (CMCC): Specify SS-SINR accuracy requirement for SNR <= [11] dB
· Option 2 (QC): SINR accuracy requirement is not applicable to HST scenario when SNR > 5 dB
· Option 3 (Nokia): Reusing Rel-15 intra-frequency SS-SINR accuracy requirements as a baseline for HST, where the lower bound SNR = [-3dB] and the upper bound of SNR = minimum of the absolute SNR value for SCS = 15 kHz and 30 kHz based on simulation results

SSB-based SS-SINR measurement accuracy
Let us start by examining Q2 first. There is no major difference among the three options in Q2. Basically, the three options differ in how the SNR upper bound is determined. Both Options 1 and 3 assume the Rel-15 intra-frequency SS-SINR accuracy requirements for FR1 are adopted for the HST case, which is used to determine the SNR upper bound, while it is not clear how the SNR upper bound = 5 dB is determined for Option 2. 
For Option 1, the SNR upper bound = 11 dB is based on simulation results for SCS = 30 kHz only [3]. The SNR upper bound is within the limit as observed in Figure 1(a), indicating the estimated SS-SINR begins to saturate at approximately SNR > 10 dB. Thus, the region for which SNR > 10 dB should be excluded from specifying the SS-SINR accuracy requirements. It can be observed in Figure 1(b) that the SS-SINR accuracy for SCS = 15 kHz can not meet the Rel-15 intra-frequency SS-SINR accuracy requirement at SNR = 11 dB. Consequently, Option 3 proposes to select the SNR upper bound as the minimum of the absolute SNR values for SCS = 15 kHz and 30 kHz, that is 
SNR = min((SNR for SCS=15 kHz), (SNR for SCS=30 kHz))     
From Tables 1 and 2, the SNR upper bound = 11 dB (for SCS = 30 kHz) and 7 dB (for SCS = 15 kHz) can satisfy the Rel-15 intra-frequency SS-SINR accuracy requirement. As discussed above, the minimum of the two SNR values is selected, which is SNR = 7 dB. Unlike the upper bound, the SNR lower bound = -3 dB for both SCS = 15 kHz and 30 kHz can meet the accuracy requirement.  
For the HST case, the Rel-15 intra-frequency SS-SINR accuracy requirements apply to -3 dB ≤ SNR ≤ 7 dB corresponding to Option 3. 
For the HST case, reusing the Rel-15 intra-frequency SS-SINR accuracy requirements, which apply to [-3] dB ≤ SNR ≤ [7] dB. 
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   	   (a) Mean estimated SS-SINR vs SNR		       (b) Mean delta SS-SINR vs SNR
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 Figure 2: CDF for delta SS-SINR for SCS = 15 kHz and 30 kHz

Table 1: SS-SINR accuracy for AWGN with 2048 Hz offset 
	SCS
	SSB Period
	SNR
(dB)
	5th percentile
	50th percentile
	95th percentile
	Absolute accuracy

	
15 kHz




(CFO = 2408 Hz)
	
5 ms
	-10
	-3.53
	-0.26
	1.79
	3.53

	
	
	-6
	-2.24
	-0.57
	0.74
	2.24

	
	
	-3
	-1.73
	-0.72
	0.21
	1.73

	
	
	0
	-1.63
	-0.94
	-0.25
	1.63

	
	
	3
	-1.84
	-1.34
	-0.81
	1.84

	
	
	6
	-2.43
	-2.03
	-1.6
	2.43

	
	
	7
	-2.73
	-2.36
	-1.95
	2.73

	
	
	8
	-3.08
	-2.74
	-2.34
	3.08

	
	
	9
	-3.49
	-3.17
	-2.8
	3.49

	
	
	10
	-3.96
	-3.66
	-3.31
	3.96

	
	
	11
	-4.48
	-4.2
	-3.88
	4.48

	
	
	12
	-5.06
	-4.8
	-4.5
	5.06

	
	
	13
	-5.7
	-5.46
	-5.18
	5.7

	
	
	14
	-6.38
	-6.16
	-5.91
	6.38

	
	
	15
	-7.12
	-6.91
	-6.68
	7.12

	
	
	16
	-7.89
	-7.71
	-7.5
	7.89

	
	
	17
	-8.7
	-8.53
	-8.34
	8.7

	
	
	18
	-9.55
	-9.39
	-9.21
	9.55

	
	
	19
	-10.41
	-10.27
	-10.11
	10.41

	
	
	20
	-11.31
	-11.17
	-11.03
	11.31



Table 2: SS-SINR accuracy for AWGN with 3334 Hz offset
	SCS
	SSB Period
	SNR
(dB)
	5th percentile
	50th percentile
	95th percentile
	Absolute accuracy

	
30 kHz






(CFO = 3334 Hz)
	
5 ms
	-6
	-1.46
	-0.13
	1.02
	1.46

	
	
	-3
	-1.17
	-0.25
	0.54
	1.17

	
	
	0
	-1.04
	-0.38
	0.18
	1.04

	
	
	3
	-1.12
	-0.62
	-0.16
	1.12

	
	
	6
	-1.42
	-1.02
	-0.61
	1.42

	
	
	7
	-1.58
	-1.21
	-0.81
	1.58

	
	
	8
	-1.79
	-1.44
	-1.05
	1.79

	
	
	9
	-2.05
	-1.71
	-1.34
	2.05

	
	
	10
	-2.35
	-2.03
	-1.67
	2.35

	
	
	11
	-2.71
	-2.39
	-2.05
	2.71

	
	
	12
	-3.12
	-2.82
	-2.49
	3.12

	
	
	13
	-3.59
	-3.3
	-2.99
	3.59

	
	
	14
	-4.11
	-3.84
	-3.55
	4.11

	
	
	15
	-4.69
	-4.44
	-4.16
	4.69

	
	
	16
	-5.32
	-5.09
	-4.83
	5.32

	
	
	17
	-6.01
	-5.79
	-5.55
	6.01

	
	
	18
	-6.74
	-6.53
	-6.31
	6.74

	
	
	19
	-7.51
	-7.32
	-7.12
	7.51

	
	
	20
	-8.32
	-8.15
	-7.96
	8.32



[bookmark: _Hlk39678573]With regard to Q1, it is reasonable to define the SS-SINR accuracy requirement as there is one for the non-HST case. However, the SNR range is limited to low SNR values as compared with the non-HST case based on the above discussions. As such, the strength of SS-SINR as a network quality indicator might not be fully exploited for HST scenarios. If RAN4 decides to specify the SS-SINR accuracy requirement, then it is recommended to specify such a requirement according to Proposal 1.    

Conclusion
The contribution has discussed the open issues with regard to the SS-SINR accuracy for NR HST along with comprehensive link simulation results. Based on our discussions, the SNR range is limited to low SNR values as compared with the non-HST case. As such, the strength of SS-SINR as a network quality indicator might not be fully exploited for HST scenarios. Nevertheless, if RAN4 decides to define the SS-SINR accuracy requirement, then it is recommended to specify such a requirement according to the following proposal:
1. If RAN4 decides to specify SS-SINR accuracy requirements for HST, then reusing the Rel-15 intra-frequency SS-SINR accuracy requirements that apply to [-3] dB ≤ SNR ≤ [7] dB. 
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