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1	Introduction 
RAN4 is agreed [1] to further analyze NRSRP and NRSRQ measurement accuracy and define accuracy requirements. This section provides an overview of the agreed approach taken to simulate and specify requirements. 
Minimum number of sub frames containing NRS per L1 measurement period are to be used by the UE to define NRSRP/NRSRQ measurement accuracy requirements. 
Subset of the samples in the measurement period will be used for coherent averaging. Measurement accuracy requirements will be derived for maximum value obtained at the 5th and 95th percentiles of CDF.
RF margin of around 2-3 dB will be included when setting the requirement. 
The following is the set of simulation assumptions for measurement accuracy study:
Table 1: Simulation parameters for NB-IOT measurement accuracy studies
	Parameters
	Value
	Comments

	Measurement bandwidth
	1 resource blocks
	Both RSRP and RSRQ measured over 1 RB

	System bandwidth
	1 resource blocks
	

	L1 measurement period
	400 ms, 800 ms
	

	Number of subframes containing NRS per L1 measurement period
	30 for 400ms L1 measurement period
60 for 800ms L1 measurement period
	

	L3 filtering
	Disabled
	

	DRX
	OFF
	

	Antenna configuration
	1TX, 1RX
	

	Mobility
	Stationary UEs,
	

	Channel model
	AWGN, ETU 5Hz, EPA 5Hz
	Models stationary device

	Measurement type
	NB-RS only based
	

	CP length
	Normal
	

	Carrier frequency
	2 GHz
	

	Ec/Iot
	-15dB, …, 10 dB
	AWGN noise

	Frequency error modelling
	+/-50 Hz
	With respect to reference cell. Companies are encouraged to provide results also for +/- 100Hz



The simulation assumed that only SF#0 and SF#4 in each frame contain NRS. Three subframe coherent averaging is used which implies that the NRS tones of the 6 slots in SF#0, SF#4 and SF#10 are coherently averaged once every 40ms. The resulting NRSRP/NRSRQ result every 40ms is non-coherently averaged over the measurement period. Measurement accuracy results shown below are reported at the 95th-%ile point on the CDF.
2	AWGN Simulation Results
2.1	NRSRP Measurement Accuracy
The following table shows NRSRP Measurement Accuracy at 95-%tile point for AWGN:
	
	Meas Period = 400ms
	Meas Period = 800ms

	SNR=10dB
	3.3 dB
	4 dB

	SNR=-6dB
	6.2 dB
	5.9 dB

	SNR=-15dB
	12.3 dB
	12.3dB



3	ETU5Hz Simulation Results
3.1	NRSRP Measurement Accuracy
The following table shows NRSRP Measurement Accuracy at 95-%tile point:
	
	Meas Period = 400ms
	Meas Period = 800ms

	SNR=10dB
	5.5 dB
	4 dB

	SNR=-6dB
	7.3 dB
	5.6 dB

	SNR=-15dB
	12.6 dB
	12 dB



4	EPA5Hz Simulation Results
4.1	NRSRP Measurement Accuracy
The following table shows NRSRP Measurement Accuracy at 95-%tile point:
	
	Meas Period = 400ms
	Meas Period = 800ms

	SNR=10dB
	5.8 dB
	4 dB

	SNR=-6dB
	7.2 dB
	6 dB

	SNR=-15dB
	12.7 dB
	12 dB



Since NRSSI accuracy is expected to be very good, NRSRP and NRSRQ accuracy requirements can be the same.
5	Conclusions 
This paper contains simulation results for NRSRP and NRSRQ measurement accuracy for the purpose of alignment and subsequent requirement specification. 
Proposal 1: NRSRP/NRSRQ Measurement accuracy for normal coverage can be set to 6dB.
Proposal 2: NRSRP/NRSRQ Measurement accuracy for enhanced coverage can be set to 12dB.
[bookmark: _GoBack]Proposal 3: Measurement period should be set as 800ms for both normal and enhanced coverage modes.
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