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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#98-e meeting, there were discussions on uppler bound of SINR for the CSI-SINR measurement accuracy requirements. However, no conclusion was made. The open issue was captured in the agreed WF [1] as follows.

	· Issue 2-3-1: The upper limit of Es/Iot for CSI-SINR measurement with timing offset(T△)
· Option 1: Es/Iot ≤ [10] dB for the case that timing offset is within CP. 
· Option 2: Es/Iot ≤ [18] dB for the case that timing offset is within CP/2. 



In this contribution, we further provide our views on upper bound of SINR for CSI-SINR measurement accuracy requirements.
2. Discussion
In order to determin the upper bound of SINR for CSI-SINR measurement requirements, simulation compaign based on further updated simulation assumption [2] was encouraged. The update simulation results to evaluate CSI-SINR accuracy under higher SINR are provided in Table 1 and Table 2 respectively for different timing offsets and channel models.
Table 1. simulation results of CSI-SINR accuracy under {4GHz, AWGN, 48PRB, D=3, 15KHz SCS}
	SINR(dB)
	5%
	50%
	95%
	5%
	50%
	95%
	5%
	50%
	95%
	5%
	50%
	95%

	
	-CP
	-0.9CP
	-0.5CP
	0

	6
	-1.24 
	-0.87 
	-0.53 
	-1.12 
	-0.78 
	-0.42 
	-0.18 
	0.11 
	0.47 
	-0.26 
	0.12 
	0.54 

	10
	-2.08 
	-1.66 
	-1.26 
	-1.80 
	-1.38 
	-1.13 
	-0.22 
	0.12 
	0.48 
	-0.31 
	0.12 
	0.52 

	12
	-2.76 
	-2.30 
	-1.88 
	-2.40 
	-1.95 
	-1.67 
	-0.24 
	0.14 
	0.51 
	-0.30 
	0.12 
	0.56 

	15
	-4.18 
	-3.61 
	-3.17 
	-3.71 
	-3.21 
	-2.80 
	-0.24 
	0.18 
	0.57 
	-0.27 
	0.14 
	0.66 

	18
	-6.16 
	-5.47 
	-4.84 
	-5.54 
	-4.93 
	-4.38 
	-0.21 
	0.23 
	0.67 
	-0.31 
	0.17 
	0.83 

	20
	-7.70 
	-6.96 
	-6.24 
	-6.97 
	-6.30 
	-5.68 
	-0.20 
	0.31 
	0.81 
	-0.37 
	0.24 
	1.06 

	25
	-12.08 
	-11.28 
	-10.50 
	-11.25 
	-10.54 
	-9.64 
	-0.26 
	0.68 
	2.35 
	-0.60 
	0.62 
	3.39 

	
	CP
	0.9CP
	0.5CP 
	

	6
	-2.22 
	-1.65 
	-0.94 
	-1.14 
	-0.79 
	-0.39 
	-0.13 
	0.11 
	0.57 
	
	
	

	10
	-3.75 
	-2.91 
	-2.24 
	-2.04 
	-1.64 
	-1.15 
	-0.13 
	0.09 
	0.54 
	
	
	

	12
	-4.77 
	-3.85 
	-3.11 
	-2.75 
	-2.30 
	-1.70 
	-0.17 
	0.13 
	0.50 
	
	
	

	15
	-6.87 
	-5.66 
	-4.75 
	-4.14 
	-3.72 
	-2.97 
	-0.16 
	0.15 
	0.50 
	
	
	

	18
	-9.21 
	-7.77 
	-6.89 
	-6.06 
	-5.59 
	-4.79 
	-0.24 
	0.21 
	0.65 
	
	
	

	20
	-10.80 
	-9.42 
	-8.52 
	-7.61 
	-7.09 
	-6.22 
	-0.29 
	0.28 
	0.82 
	 
	
	 

	25
	-15.43 
	-13.95 
	-12.96 
	-12.05 
	-11.45 
	-10.46 
	-0.42 
	0.66 
	2.07 
	 
	 
	 


Table 2. simulation results of CSI-SINR accuracy under {4GHz, ETU70, 48PRB, D=3, 15KHz SCS}
	SINR(dB)
	5%
	50%
	95%
	5%
	50%
	95%
	5%
	50%
	95%
	5%
	50%
	95%

	
	-CP
	-0.9CP
	-0.5CP
	0

	6
	-2.11 
	-1.41 
	-0.87 
	-1.87 
	-1.25 
	-0.79 
	-0.73 
	-0.37 
	0.28 
	-0.73 
	-0.22 
	0.25 

	10
	-3.63 
	-2.39 
	-1.76 
	-3.19 
	-2.15 
	-1.59 
	-1.27 
	-0.68 
	0.08 
	-1.04 
	-0.60 
	0.05 

	12
	-4.56 
	-3.21 
	-2.42 
	-4.07 
	-2.80 
	-2.22 
	-1.66 
	-0.93 
	0.08 
	-1.49 
	-0.87 
	-0.10 

	15
	-6.36 
	-4.71 
	-3.90 
	-5.76 
	-4.24 
	-3.54 
	-2.64 
	-1.35 
	0.06 
	-2.44 
	-1.49 
	-0.23 

	18
	-8.56 
	-6.68 
	-5.77 
	-7.96 
	-6.10 
	-5.35 
	-3.91 
	-1.84 
	0.71 
	-3.92 
	-1.95 
	0.48 

	20
	-10.11 
	-8.18 
	-7.18 
	-9.61 
	-7.57 
	-6.64 
	-4.98 
	-2.52 
	2.46 
	-4.86 
	-2.33 
	4.04 

	25
	-14.55 
	-12.49 
	-11.39 
	-13.99 
	-11.82 
	-10.67 
	-10.09 
	-6.00 
	-0.31 
	-9.57 
	-5.94 
	2.34 

	
	CP
	0.9CP
	0.5CP 
	

	6
	-2.22 
	-1.65 
	-0.94 
	-2.14 
	-1.45 
	-1.02 
	-0.97 
	-0.43 
	0.10 
	
	
	

	10
	-3.75 
	-2.91 
	-2.24 
	-3.64 
	-2.63 
	-2.09 
	-1.57 
	-0.91 
	-0.18 
	
	
	

	12
	-4.77 
	-3.85 
	-3.11 
	-4.70 
	-3.55 
	-2.84 
	-1.85 
	-1.23 
	-0.36 
	
	
	

	15
	-6.87 
	-5.66 
	-4.75 
	-6.66 
	-5.25 
	-4.34 
	-3.00 
	-1.98 
	-0.75 
	
	
	

	18
	-9.21 
	-7.77 
	-6.89 
	-8.73 
	-7.35 
	-6.32 
	-4.51 
	-3.16 
	-1.17 
	
	
	

	20
	-10.80 
	-9.42 
	-8.52 
	-10.16 
	-8.90 
	-7.84 
	-5.86 
	-4.13 
	0.00 
	 
	
	 

	25
	-15.43 
	-13.95 
	-12.96 
	-14.50 
	-13.34 
	-12.17 
	-10.03 
	-7.36 
	-0.67 
	 
	 
	 


It can be seen from Table 1 that under AWGN channel if timing offset is less than CP/2 the CSI-SINR accuracy is not much impacted when Es/Iot goes very high, e.g., 25dB. 
It can also be seen from Table 1 that CSI-SINR accuracy is very sensitive to timing offset. The FFT window is sampled at CP/2 to take both positive and negative timing offset impact into accout. When there is inter symbol interference due to large timing offset, e.g., larger than CP/2, the CSI-SINR accuracy degrades largely even under AWGN channel. 
Observation 1. When timing offset is no larger than CP/2, Es/Iot can be as high as 25dB under AWGN channel with accuracy requirements of 3dB being met.
Observation 2. When timing offset is no larger than CP, Es/Iot can be 12dB under AWGN channel with accuracy requirements of 3dB being met.

It can be seen from Table 2 that under ETU70 channel the CSI-SINR accuracy is highly impacted when Es/Iot goes higher even if there is no timing offset. Due to channel delay spread inter-symbol interference has big impact on CSI-SINR measurement when Es/Iot goes higher. The timing offset will lead to even worse accuracy when it exceeds CP/2.
Observation 3. When timing offset is no larger than CP/2, Es/Iot can be as high as 15dB under ETU70 channel with accuracy requirements of 3dB being met.
Observation 4. When timing offset is no larger than CP, Es/Iot can be 6dB under ETU70 channel with accuracy requirements of 3dB being met.

Based on the simulation results and observations, it seems the upper limit can be defined as Es/Iot ≤ [15] dB under the condition that timing offset is within CP/2.
There is another option that upper limit of Es/Iot is defined for AWGN channel only. Then uppler limit can be 25dB if timing offset is within CP/2.
Proposal 1a: The upper limit of Ês/Iot for CSI-SINR accuracy can be set as 15dB under the condition of timing offset is within CP/2.
Proposal 1b: The upper limit of Ês/Iot for CSI-SINR accuracy can be set as 25dB under the condition of timing offset is within CP/2 and for AWGN channel only.

3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on upper bound of Es/Iot for CSI-SINR measurement accuracy requirements. Based on analysis following proposals are present.
Proposal 1a: The upper limit of Ês/Iot for CSI-SINR accuracy can be set as 15dB under the condition of timing offset is within CP/2.
Proposal 1b: The upper limit of Ês/Iot for CSI-SINR accuracy can be set as 25dB under the condition of timing offset is within CP/2 and for AWGN channel only.
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