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Introduction
RS-SINR measurement for multicarrier load distribution has been discussed in RAN4. In RAN4 #77, RS-SINR measurement accuracy was discussed, where we had provided simulation results showing that RS-SINR accuracy can be challenging for inter-frequency neighbour [1]. In this contribution, we provide simulations results with an alternative approach which shows improvement in accuracy of RS-SINR measurement.
Discussion
Our approach for measuring RS-SINR utilizes the fact that the background noise has a white (flat) spectrum, which allows for some amount of averaging. First, we discuss measurement accuracy in AWGN channel, where accuracy requirements will be defined. Then, we provide some insight into the potential accuracy of the measurement for fading channels.
Accuracy in AWGN channel
We provide simulation results showing the accuracy of RS-SINR measurement for inter-frequency neighbor. The link level assumptions that are followed are listed in Table 1, based on the agreed way forward [2].
Table 1: Link level simulation assumptions for RS-SINR measurement
	Parameters
	Value

	Measurement bandwidth
	6 resource blocks, 

	System bandwidth
	50 resource blocks

	Measurement sampling rate
	

	L3 filtering
	Disabled

	Transmit antenna
	1

	Receive antennas
	2

	Propagation conditions
	AWGN

	DRX/DTX
	OFF

	CP length
	Normal

	Carrier frequency
	2 GHz



In Figure 1, we show the average measured RS-SINR for an AWGN channel (without any frequency offset) as a function of the set RS-SINR. We can see that the measured average SINR monotonically increases with input SINR.
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Figure 1. Average RS-SINR measurement as a function of set SINR
The accuracy of RS-SINR measurement will depend on the variance in measurement. In Figure 2, we provide distribution of measured RS-SINR for an AWGN channel with SINR of 0, 10, 15 and 20dB. We can see that for SINR of 10, 15 and 20dB, the distribution of measured SINR is contained within ±2dB of the input SINR. However, for the lower range of SINR value, i.e., at 0dB, the distribution is wider and is contained within ±3dB. Since the measurement accuracy is worse at low SINR values, we should consider the accuracy of measurement at low SINR while defining requirements. 
Proposal 1: RS-SINR accuracy requirements should be defined considering the accuracy of measurements in both low and high-SINR values. Accuracy is worse in low SINR (about ±3dB). Accordingly the accuracy requirement should be defined.
Accuracy in fading channel
Low-doppler channels: In Figure 3, an example of the input SINR distribution for a Single Path 1Hz fading channel with average SINR = 20dB is shown. Since we are considering a fading channel, the input instantaneous SINR has a wide distribution. In Figure 3, we have also provided the distribution of the measured RS-SINR. We observe that measured and input instantaneous SINR distribution are similar. In Figure 4, we show the average measured SINR (where the average is computed across all observations) for the Single Path 1Hz channel. We observe a bias in measurement only at very low and high SINR values. Since every observation of a single path 1Hz channel is very close to AWGN channel, although with different instantaneous SINR values, we expect the accuracy (relative to instantaneous input SINR) to be similar to AWGN channel. 
High-doppler channels: As the doppler increases, the spectrum of the received signal itself widens. Averaging for the purposes of estimating noise also averages out the fade. Thus, the accuracy of RS-SINR measurement relative to instantaneous input SINR is likely to degrade. Hence while defining the accuracy requirements, high-doppler channels should not be considered.
Proposal 2: Accuracy requirements should be defined only in AWGN channel.
	SINR = 0dB 
	SINR = 10dB
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	SINR = 20dB
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Figure 2: RS-SINR measurement distribution for different SINR values[image: ]
Figure 3: RS-SINR distribution for Single Path 1Hz channel when SINR = 20dB
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Figure 4: Mean RS-SINR for Single Path 1Hz channel 


Conclusion
In this contribution, we presented simulations results for RS-SINR measurements of intra-frequency neighbour in AWGN channel as well as Single Path 1Hz fading channels. We make the following proposals.
Proposal 1: RS-SINR accuracy requirements should be defined considering the accuracy of measurements in both low and high-SINR values. Accuracy is worse in low SINR (about ±3dB). Accordingly the accuracy requirement should be defined.
Proposal 2: Accuracy requirements should be defined only in AWGN channel.
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