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1 Introduction

Link simulation assumptions for RSRP and RSRQ accuracy studies for low-cost MTC UE with 1 Rx was agreed in RAN4#70 [1]. In this paper, we present our initial simulation results according to the agreed simulation assumptions. 
2 Simulation Assumptions
The simulation was carried out according to the following assumptions [1]

Table 1: Simulation parameters for RSRP/RSRQ measurement accuracy studies

	Parameters
	Value
	Comments

	Frame structure type
	1
	FDD

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms, 400 ms
	

	Measurement sampling rate
	
	Implementation dependent (NOTE 1)

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	1
	

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	AWGN, ETU and EPA
	

	Doppler Frequency: ETU and EPA
	70 Hz and 5 Hz
	

	CP length
	Normal
	

	Carrier frequency
	2 GHz
	

	Ec/Iot
	-6 dB … 3 dB
	AWGN noise 

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


3 Simulation Results
Results are shown as delta cdf of delta between measured RSRP/RSRQ and ideal RSRP/RSRQ. Ideal RSRP/RSRQ is measured at the antenna connector without any noise in Reference Symbol REs for RSRP estimation. However, the any noise/interferences in non-Reference REs are included in RSSI calculation for the ideal RSRQ.
The simulation results on delta RSRP and delta RSRQ for different propagation conditions are given in the following sections.
3.1  RSRP Results
[image: image1.emf]-1.5 -1 -0.5 0 0.5 1 1.5

0

10

20

30

40

50

60

70

80

90

100

(Measured RSRP - Ideal RSRP)(dB)

CDF (%)

CRS Delta RSRP with AWGN (2 Rx)

 

 

SNR =  -8 dB

SNR =  -6 dB

SNR =  -4 dB

SNR =   0 dB

SNR =   4 dB

[image: image2.emf]-3 -2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2

0

10

20

30

40

50

60

70

80

90

100

(Measured RSRP - Ideal RSRP)(dB)

CDF (%)

CRS Delta RSRP with AWGN (1 Rx)

 

 

SNR =  -8 dB

SNR =  -6 dB

SNR =  -4 dB

SNR =   0 dB

SNR =   4 dB


Figure 3.1-1  Delta RSRP under AWGN channel
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Figure 3.1-2.  Delta RSRP under ETU70 channel
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Figure 3.1-3.  Delta RSRP under EPA5 channel model
3.2  RSRQ Results
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Figure 3.2-1.  Delta RSRP under AWGN channel
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Figure 3.2-2.  Delta RSRQ under ETU70 channel
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Figure 3.2-3.  Delta RSRQ under EPA5 channel model

4 Summary 

In this paper, we presented the RSRP and RSRQ simulation results for low-cost MTC UE with 1Rx in comparison with the results with 2Rx. The simulation results show that difference of the RSRP and RSRQ accuracy is normally less than 1dB. 
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