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1 Introduction
In RAN4 #98-e meeting, the performance requirement of CSI-SINR measurement was discussed. Most of issues have been concluded, but the applicability on the timing offset between the CSI-RS resources and reference timing together with the upper limit of the Es/Iot is still under discussion and the candidate options are captured in [1] as below: 
	· 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 paper, we provide our updated simulation results on the CSI-SINR measurement and give our proposals. 
2 Discussion
In last meeting, it was agreed to reuse SS-SINR measurement accuracy requirements for the CSI-SINR measurement, but there is no conclusion on the applicability on the timing offset and upper limit of Es/Iot. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]From the definition of CSI-SINR, it is more sensitive to the Es/Iot. As the value of Es/Iot increases, the power of interference becomes negligible comparing to the useful signals.  It means a small measurement error on the interference will result in very obvious error on the final measurement results. This impact can also be changed due to the timing offset since more interference is entered. 
To evaluate the timing offset together with Es/Iot, in this contribution, we give our updated simulation results for the different timing offset based on 15kHz SCS case. The simulation is based on the assumption in [3] and the results are shown in the Annex. 
[bookmark: _GoBack]Table 1 shows the measurement error for the different timing offset under the lower bound of Es/Iot (-6dB). According to the results, the measurement accuracy for the timing offset CP and –CP has some small difference, but there is no significant performance gap between the results, and the accuracy for both cases can achieve the current accuracy requirement. Also we don’t see big difference on the measurement accuracy when the timing offset is equal to 0.9*CP and exact CP. So it is reasonable to specify CSI-SINR measurement accuracy requirement when the timing offset between target CSI-RS and reference timing is smaller than or equal to CP which is aligned with CSI-RSRP measurement. 
Observation 1: The measurement accuracy for the timing offset CP and –CP has some small difference, but there is no significant performance gap between the results. 
Table 2 shows the simulation results for CSI-SINR measurement under higher Es/Iot taking EPA channel as an example. From the simulation, we can see that the measurement performance of CSI-SINR is getting worse as the Es/Iot increases when it reaches a certain threshold. And for the case that the timing offset is CP length, when the Es/Iot is larger than 15dB, the measurement error has been beyond 2dB. So the upper limit of Es/Iot under this case should be 15dB. For the case that timing offset is CP/2, when the Es/Iot is larger than 18dB, the measurement error is beyond 2dB. So the upper limit of Es/Iot in this case should be 18dB. To keep aligned with other CSI-RS based measurement, we propose to specify CSI-SINR measurement accuracy requirement when the timing offset is smaller than or equal to CP together with side condition Es/Iot ≤ 15dB. 
Proposal 1: Specify CSI-SINR measurement accuracy requirement when the timing offset between target CSI-RS and reference timing is smaller than or equal to CP, together with the side condition Es/Iot ≤ 15dB.
3 Summary
In this paper, we further discuss the performance requirements of CSI-SINR measurement, and the following observation and proposal are given：
Observation 1: The measurement accuracy for the timing offset CP and –CP has some small difference, but there is no significant performance gap between the results. 
Proposal 1: Specify CSI-SINR measurement accuracy requirement when the timing offset between target CSI-RS and reference timing is smaller than or equal to CP, together with the side condition Es/Iot ≤ 15dB.
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Annex Simulation results for CSI-SINR
The simulation results in this section include two parts. In table 1, we provide the simulation results of delta SINR under AWGN and EPA5 channel for different timing offset under Es/Iot = -6dB. 
In table 2, taking EPA channel as an example, we provide the simulation results of delta SINR under higher Es/Iot for the timing offset CP and CP/2 respectively. 
All the results are derived from CSI-RS configuration {D=3, PRB = 48}, 15kHz SCS and 5 samples. 
Table 1: Delta SINR, SINR=-5.97 dB, 5 samples，20M-15 KHz, D=3, 48PRB
	Channel

	Sample num
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	AWGN
	-CP
	-1.76
	-0.44
	0.89
	1.32
	1.33
	1.33

	
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]-0.9*CP
	-1.72
	-0.56
	0.78
	1.16
	1.34
	1.34

	
	-CP/2
	-1.51
	-0.48
	0.82
	1.03
	1.3
	1.3

	
	0
	-1.59
	-0.40
	1.15
	1.19
	1.55
	1.55

	
	CP/2
	-1.55
	-0.33
	0.98
	1.22
	1.31
	1.31

	
	0.9*CP
	-1.27
	-0.38
	0.96
	0.89
	1.34
	1.34

	
	CP
	-1.46
	-0.33
	1.16
	1.13
	1.49
	1.49

	EPA5
	-CP
	-2.01
	-0.5
	1.01
	1.51
	1.51
	1.51

	
	-0.9*CP
	-1.73
	-0.61
	0.88
	1.12
	1.49
	1.49

	
	-CP/2
	-1.67
	-0.38
	0.95
	1.29
	1.33
	1.33

	
	0
	-1.75
	-0.43
	1.20
	1.32
	1.63
	1.63

	
	CP/2
	-1.58
	-0.33
	0.92
	1.25
	1.25
	1.25

	
	0.9*CP
	-1.57
	-0.29
	1.08
	1.28
	1.37
	1.37

	
	CP
	-1.50
	-0.3
	1.17
	1.2
	1.47
	1.47



Table 2: Delta SINR, EPA, 5 samples, 20M-15 KHz, D=3, 48PRB
	Channel

	Es/Iot
	5% (dB)
	50% (dB)
	95% (dB)
	50%-5%
	95%-50%
	Relative accuracy

	CP
	10
	-1.57
	-0.03
	0.98
	1.54
	1.01
	1.54

	
	12
	-1.67
	-0.06
	1.03
	1.61
	1.09
	1.61

	
	15
	-1.77
	-0.10
	1.14
	1.67
	1.24
	1.67

	
	18
	-2.16
	-0.12
	1.43
	2.04
	1.55
	2.04

	
	20
	-2.54
	-0.17
	2.03
	2.37
	2.2
	2.37

	
	25
	-3.87
	-0.85
	3.51
	3.02
	4.36
	4.36

	CP/2
	10
	-1.52
	0.06
	0.97
	1.58
	0.91
	1.58

	
	12
	-1.56
	0.04
	0.98
	1.6
	0.94
	1.6

	
	15
	-1.69
	0.05
	1.22
	1.74
	1.17
	1.74

	
	18
	-1.96
	0.11
	1.83
	2.07
	1.72
	2.07

	
	20
	-2.10
	0.39
	2.88
	2.49
	2.49
	2.49

	
	25
	-3.7
	0
	3.65
	3.7
	3.65
	3.7
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