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1. Introduction
In RAN4 #79 meeting, there were lots of discussions [10~15] on measurement accuracy for RS-SINR but no agreements on accuracy requirements at low SINR were achieved. The only agreement on accuracy requirements is the upper bound to which the requirements applied.
Regarding RS-SINR accuracy requirements the agreements are as follows.

· Specify RS-SINR accuracy requirements with an upper bound Es/Iot side condition.

· Upper bound:  [25]dB; 

In this contribution, we suggested methodology to derived RS-SINR absolute and relative accuracy requirements and based on companies results proposals on requirements are also present. 
2. Discussion
It is hard to achieve agreements on RS-SINR measurement accuracy requirements without a methodology for deriving the requirements. It was proposed in [8] a methodology for deriving absolute accuracy and relative accuracy during the evaluation of RSRP/RSRQ accuracy under high Doppler conditions.
For absolute accuracy, methodology in equation (1) was proposed and later was agreed to be used to derive absolute accuracy requirements.

Mabsolute=max(abs(CDF_value at 95th percentile) ,abs( CDF value at 5th percentile))     (1)
For relative accuracy, methodology in equation (2) was proposed.

Mrelative=CDF_value at 95th percentile – CDF value at 5th percentile                               (2)
There were discussions whether (CDF_value at 95th percentile – CDF value at 5th percentile)/2 should be used to derive relative accuracy requirements. In [9] it was analysed that for normal distribution if the measurement is unbiased then a factor of 1/2 need to be multiplied. Given the RS-SINR measurement is biased methodology in equation (2) is preferable. The relative accuracy requirements for RSRP/RSRQ under high Doppler conditions was derived based on two cells setup simulation results. As no two cells simulation was performed for RS-SINR measurement, methodology in equation (2) seems to be the only one to derive requirements.

Above methodology could be used derive Mabsolute and Mrelative based on each company simulation results. Then the Mabsolute and Mrelative could be averaged among companies’ results to derive corresponding requirements. If the results is well aligned between companies then requirements is derived by averaging. If the results spread is large then maybe 0.5dB extra margin can be added as we did in defining UE demodulation requirements.
As RS-SINR measurement is similar to RSRP/RSRQ measurement, above mentioned methodologies could be used.
Proposal 1: For RS-SINR absolute accuracy, methodology Mabsolute=max(abs(CDF_value at 95th percentile) ,abs( CDF value at 5th percentile)) is used. 
Proposal 2: For RS-SINR relative accuracy, methodology Mrelative=CDF_value at 95th percentile – CDF value at 5th percentile is used. 
Proposal 3: RS-SINR absolute and relative accuracy requirements are derived by averaging companies Mabsolute and Mrelative. If Mabsolute and Mrelative are not aligned well then 0.5dB extra margin could be considered. 
Companies have provided RS-SINR measurement simulation results [1~7] over the past meetings. The results are compiled into Table 1 and Table 2 for -6dB and -3dB side conditions respectively. Note that results in [2] are not included as no digital values are provided.
Table 1. RS-SINR accuracy (dB), AWGN, 6RB, Es/Iot = -6dB
	
	5th percentile
	95th percentile
	Absolute accuracy
(Mabsolute)
	Relative accuracy
(Mrelative)

	Ericsson (R4-155767)
	1.979848
	3.197642
	3.197642
	1.217794

	Huawei (R4-157077)
	-0.56
	1.82
	1.82
	2.38

	Samsung (R4-157328)
	0.17
	2.94
	2.94
	2.77

	CMCC (R4-163761)
	-0.91
	2.43
	2.43
	3.34

	Qualcomm (R4-163624)
	-1.5
	4
	4
	5.5

	ZTE (R4-165579)
	-0.1
	2.1
	2.1
	2.2

	Average
	　
	　
	2.75 
	2.90 


Table 2. RS-SINR accuracy (dB), AWGN, 6RB, Es/Iot = -3dB
	
	5th percentile
	95th percentile
	Absolute accuracy
(Mabsolute)
	Relative accuracy
(Mrelative)

	Ericsson (R4-155767)
	1.233434
	2.304352
	2.304352
	1.070918

	Huawei (R4-157077)
	-0.38
	1.27
	1.27
	1.65

	Samsung (R4-157328)
	-0.04
	2.11
	2.11
	2.15

	CMCC (R4-163761)
	-0.5
	1.77
	1.77
	2.27

	Qualcomm (R4-163624)
	-1.25
	3.25
	3.25
	4.5

	ZTE (R4-165579)
	-0.32
	1.43
	1.43
	1.75

	Average
	　
	　
	2.02 
	2.23 


It is observed that the results are not well aligned so 0.5dB extra margin should be added to the average. Based on the statistics in Table 1 and Table 2 following accuracy requirements for RS-SINR measurements are proposed.
Proposal 4: For RS-SINR absolute accuracy the requirements is 3.3 dB at Es/Iot = -6dB and 2.5dB at Es/Iot = -3dB.
Proposal 5: For RS-SINR relative accuracy the requirements is 3.4 dB at Es/Iot = -6dB and 2.7dB at Es/Iot = -3dB.

3. Conclusion
In this contribution, we suggested methodology to derived RS-SINR absolute and relative accuracy requirements and based on companies results proposals on requirements are also present. 

Proposal 1: For RS-SINR absolute accuracy, methodology Mabsolute=max(abs(CDF_value at 95th percentile) ,abs( CDF value at 5th percentile)) is used. 
Proposal 2: For RS-SINR relative accuracy, methodology Mrelative=CDF_value at 95th percentile – CDF value at 5th percentile is used. 
Proposal 3: RS-SINR absolute and relative accuracy requirements are derived by averaging companies Mabsolute and Mrelative. If Mabsolute and Mrelative are not well aligned then 0.5dB extra margin could be considered. 
Proposal 4: For RS-SINR absolute accuracy the requirements is 3.3 dB at Es/Iot = -6dB and 2.5dB at Es/Iot = -3dB.

Proposal 5: For RS-SINR relative accuracy the requirements is 3.4 dB at Es/Iot = -6dB and 2.7dB at Es/Iot = -3dB.
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