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1. Introduction
In RAN4 #79 meeting, lots of discussions on measurement accuracy for RS-SINR but no agreements on accuracy requirements at low SINR were achieved. In this contribution we provide link level simulation results on RS-SINR measurement in order to facilitate finalization of RS-SINR accuracy requirements. 
2. Discussion
2.1 Simulation assumptions
Simulation assumptions are as in Table 1 which were agreed in way forward [1].
Table 1 Link Level simulation assumption for RS-SINR measurement
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	

	System bandwidth
	50 resource blocks
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	
	Implementation dependent (NOTE 1)

	L3 filtering
	Disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	

	Propagation conditions
	AWGN, ETU 30 and EPA 5
	

	DRX/DTX
	OFF
	

	CP length
	Normal
	

	Carrier frequency
	2 GHz
	

	Ec/Iot
	-8 dB, -6 dB, -3dB, 0dB
	AWGN noise 

	NOTE 1: Companies are requested to provide the details of the measurement sampling rate for interpretation and comparison of the results


2.2 Simulation results at low SINR
The RS-SINR measurement results for AWGN, EPA5 and ETU30 are shown in Figures 1, 2 and 3 respectively. The 5th percentile, 95th percentile and 50th percentile of Delta RS-SINR CDF for the above channels are summarized in Table 2 for deriving absolute accuracy and relative accuracy. Note that delta RS-SINR is the difference between estimated RS-SINR and ideal RS-SINR during one measurement period.
It can be seen from Table 2 that the RS-SINR absolute accuracy under AWGN is 2.1dB at SINR=-6dB and it is more than 0.5dB better at SINR=-3dB. The absolute accuracy under EPA5 and ETU30 channel is comparable of that under AWGN. 
The relative accuracy under AWGN is 2.2dB at SINR=-6dB and it is about 0.5dB better at SINR=-3dB.The measurement accuracy is getting worse under EPA5 and ETU30 channel. 
	Fig 1. Delta RS-SINR CDF curve under [image: image1.emf]-2 -1 0 1 2 3 4
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	Fig 2. Delta RS-SINR CDF curve under [image: image2.emf]-6 -4 -2 0 2 4 6
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	Fig 3. Delta RS-SINR CDF curve under [image: image3.emf]-2 -1 0 1 2 3 4 5 6 7 8
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Table 2: Delta RS-SINR CDF measurement accuracy w/o implementation margin

	Delta RS-SINR
	5%
	95%
	Absolute Accuracy
	Relative Accuracy

	Channel
	SNR(dB)
	
	
	
	

	AWGN
	-8
	0.31 
	2.72 
	2.72 
	2.42 

	　
	-6
	-0.10 
	2.10 
	2.10 
	2.20 

	　
	-3
	-0.32 
	1.43 
	1.43 
	1.75 

	　
	0
	-0.35 
	1.03 
	1.03 
	1.37 

	EPA5
	-8
	-0.54 
	3.50 
	3.50 
	4.04 

	　
	-6
	-0.82 
	2.41 
	2.41 
	3.23 

	　
	-3
	-0.86 
	1.52 
	1.52 
	2.37 

	　
	0
	-0.83 
	1.07 
	1.07 
	1.90 

	ETU30
	-8
	-0.58 
	2.73 
	2.73 
	3.31 

	　
	-6
	-1.08 
	1.75 
	1.75 
	2.83 

	　
	-3
	-1.55 
	0.75 
	1.55 
	2.30 

	　
	0
	-2.06 
	0.03 
	2.06 
	2.09 


2.3 Simulation results at high SINR
There were also discussions that at high SINR the accuracy of estimation would degrade. It was agreed in the last meeting that side condition for high SINR is 25dB. We provide simulation results of RS-SINR measurement up to 25dB in Figures 4~6 for AWGN, EPA5 and ETU30 channel model respectively.
It can be seen from figure 4 that RS-SINR measurement under AWGN is well aligned with ideal result. The accuracy under low SINR is getting worse but at high SINR (below 25dB) the accuracy is no worse than at -3dB SINR. The measurement under EPA5 channel as show in figure 5 is not getting worse up to 25dB. The measurement under ETU30 channel is getting worse when SINR increases and accuracy under 25dB SINR is worse than that under -3dB SINR. As RS-SINR measurement accuracy requirements are defined under AWGN channel, it is observed that the requirements under low SINR can be applied to 25dB side conditions.

Observation 1: The RS-SINR measurement accuracy requirements under low SINR can be applied to high SINR at 25dB.
	Fig 4. Estimated RS-SINR under AWGN[image: image4.emf]-10 -5 0 5 10 15 20 25 30
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	Fig 5. Estimated RS-SINR under EPA5 with different SINR[image: image5.emf]-10 -5 0 5 10 15 20 25 30
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	Fig 6. Estimated RS-SINR under ETU30 with different SINR[image: image6.emf]-10 -5 0 5 10 15 20 25 30
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3. Conclusion
In this contribution we provide link level simulation results on RS-SINR measurement. Following observations are presented. 
Observation 1: The RS-SINR measurement accuracy requirements under low SINR can be applied to high SINR at 25dB.
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