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Introduction
In RAN4#97, the RRM accuracy requirements for CSI-SINR are discussed, and the outcomes are captured in [1]. There are several issues to be further discussed:
· Side condition on timing offset and the upper limit of Es/Iot
In addition, updated simulation assumption is agreed in [2].
In this paper we will provide our views on the remaining issues in CSI-SINR accuracy requirements based on updated simulation results.  
Discussion
Simulation results
In Table 1 we show our updated simulation results based on [2].
· The timing error simulated include 0, CP, 1.5*CP and 2.5*CP
· Since the simulated timing error is in number of CP lengths, it is expected that the results would be similar w.r.t. SCS, so only 30kHz SCS is simulated.
· A number of Es/Iot conditions are simulated (-6dB, 12dB, 25dB)
Table 1: CSI-SINR accuracy with different timing errors at -6dB
	Channel 
	SNR (dB)
	Timing error

	
	
	0
	CP
	1.5*CP
	2.5*CP

	
	
	5%
	95%
	5%
	95%
	5%
	95%
	5%
	95%

	AWGN
	-6
	-0.81
	0.72
	-1.23
	0.30
	-1.69
	-0.04
	-2.63
	-0.73

	
	12
	-0.88
	-0.45
	-4.23
	-3.35
	-6.21
	-5.34
	-8.99
	-8.10

	
	25
	-6.37
	-6.16
	-14.88
	-13.55
	-17.74
	-16.67
	-21.12
	-20.21

	EPA5
	-6
	-0.88
	0.70
	-1.33
	0.29
	-1.73
	-0.00
	-2.65
	-0.77

	
	12
	-1.10
	-0.28
	-4.94
	-2.97
	-7.13
	-4.66
	-10.06
	-7.29

	
	25
	-7.22
	-3.95
	-15.71
	-12.17
	-18.68
	-15.12
	-22.25
	-18.76

	TDL-A30 (3km/h)
	-6
	-0.79
	0.01
	-1.31
	0.29
	-1.69
	-0.02
	-2.77
	-0.70

	
	12
	-1.19
	-0.42
	-5.10
	-3.20
	-7.11
	-4.93
	-9.95
	-7.57

	
	25
	-7.28
	-4.55
	-15.55
	-12.71
	-18.53
	-15.65
	-21.91
	-19.08

	TDL-C30 (30km/h)
	-6
	-0.85
	0.75
	-1.30
	0.35
	-1.67
	-0.02
	-2.72
	-0.77

	
	12
	-1.15
	-0.42
	-5.38
	-3.06
	-7.33
	-4.87
	-10.29
	-7.35

	
	25
	-7.32
	-4.88
	-15.91
	-12.36
	-18.94
	-15.32
	-22.28
	-18.68


Side condition on timing offset and the upper limit of Es/Iot
	· Specify the following L3 CSI-SINR measurement accuracy requirements
· Case 1: the timing offset between the reference measurement timing and the target CSI-RS in one layer is smaller or equal to [CP]
· FFS: Reuse the accuracy requirements of SS-RSRP
· FFS on whether gNB needs to know that the timing offset is smaller or equal to CP and how to provide such information if needed
· FFS: Case 2: the timing offset between the reference measurement timing and the target CSI-RS in one layer is larger than [CP]
· Reference measurement timing for one layer is the 
· Intra-frequency case: Serving cell timing
· Inter-frequency case: Up to UE implementation and shall be based on the timing of one of the target cells
· Note: UE may use a single or multiple reference measurement timings for different measurements on different symbols
· RAN4 to discuss how to handle the upper limit of Ês/Iot in the CSI-SINR accuracy requirement together with the timing offset. 
· Companies are encouraged to study the upper limit of Ês/Iot of CSI-SINR measurement together with the timing offset and provide views in RAN4 #98e meeting
· The lower bound of side condition(Ês/Iot) for CSI-SINR accuracy requirements can be same as that of L3 SS-SINR measurement


As can be seen from Table 1, 
· At -6dB side condition, the impact of the timing error is similar as that for CSI-RSRP. This is because at -6dB the noise is the dominating factor in the denominator, so the error in the denominator does not change much when the RSRP estimation inaccuracy increases with larger timing error, and the total CSI-SINR accuracy is determined by the CSI-RSRP accuracy in the numerator.
· At 25dB side condition, the impact of the timing error is much larger. The reason is that RSRP is the dominating factor in the denominator, and a small error in RSRP will cause a big (relative) change in the denominator. With larger timing error, the inaccuracy increases in RSRP estimation, and this is “amplified” in the SINR accuracy.
A number of observations can be made from Table 1 to derive the timing error and upper limit for CSI-SINR
· With timing error as zero, the CSI-SINR accuracy is in worst case 7.5dB at 25dB side condition, which is a bit worse than the 6dB accuracy requirements for SS-SINR. 
· With timing error as CP, the 25dB SINR upper bound cannot be reached, as the accuracy at 25dB side condition is ~15dB.
· With timing error as 1.5*CP, accuracy of 7.5dB can be achieved with at 12dB condition. 
· With timing error as 2.5*CP, accuracy at 12dB condition is 10dB. 
Therefore, we suggest to define two sets of accuracy for CSI-SINR:
· Case 1: timing error is <= CP/2, and the upper limit of Es/Iot condition is 25dB (same as SS-SINR), and the accuracy is 7.5dB
· Case 2: timing error is <= 1.5*CP, and the upper limit of Es/Iot condition is 12dB, and the accuracy is also 7.5dB
Proposal 1: define two sets of accuracy requirements for CSI-SINR:
· Case 1: timing error is <= CP/2, and the upper limit of Es/Iot condition is 25dB (same as SS-SINR), and the accuracy is [7.5]dB
· Case 2: timing error is <= 1.5*CP, and the upper limit of Es/Iot condition is 12dB, and the accuracy is also [7.5]dB
Conclusions
In this paper we provided our views on the remaining issues in CSI-SINR accuracy requirements based on updated simulation results.  
Proposal 1: define two sets of accuracy requirements for CSI-SINR:
· Case 1: timing error is <= CP/2, and the upper limit of Es/Iot condition is 25dB (same as SS-SINR), and the accuracy is [7.5]dB
· Case 2: timing error is <= 1.5*CP, and the upper limit of Es/Iot condition is 12dB, and the accuracy is also [7.5]dB
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