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1
Introduction

In RAN4#66bis, the way forward on inter-RAT RFPM was agreed [1]. In this contribution, we present the initial simulation results for inter-RAT RFPM according to the agreed simulation conditions.
2
Simulation Conditions
As agreed in [1], the following error model for GSM RSSI will be used for RFPM simulation:
· MSR BS operating E-UTRA and GSM, total output power = 46 dBm

· LTE transmit power: 43 dBm

· GSM BCCH carrier power: 43 dBm

· BCCH reuse factor: 12

· BSIC Decode threshold of 9 dB

· BCCH detection threshold: -104dBm
· Carrier RSSI  real-time measurement error model for GSM
· Follows normal distribution with zero mean
· RMS = 5.7 dB (assume (6dB at 90%-ile measurement accuracy [TS 45.008])
· Prediction and reference data error models for GSM (Same as for LTE)
· Two components, e1+e2, each following normal distribution with zero mean
· e1: RMS = 9 dB (for 90% of randomly selected UEs)
· e2: RMS = 13 dB (for 10% of randomly selected UEs)
Also, the following error model for UE Rx-Tx timing difference was agreed previously for RFPM simulation [2]:
· UE Rx-Tx time difference measurement error model 

· Follows normal distribution with zero mean 

· RMS = 6Ts (assume (10Ts at 90%-ile measurement accuracy [TS 36.133]) 
In addition, the following two types of errors are also considered in RFPM simulation, as agreed in [3]:
· Prediction and reference data errors which are modelled as
· Two components, e1+e2, each following normal distribution with zero mean
· e1: RMS = 9 dB (for 90% of randomly selected UEs)

· e2: RMS = 13 dB (for 10% of randomly selected UEs)
· Intra-frequency RSRP real-time measurements which are modelled as
· Follows normal distribution with zero mean
· RMS = 6.5 dB (normal subframes at full system load; assume (8dB at 90%-ile measurement accuracy [TS 36.133])

· RMS= 5.7 dB (subframes with reduced interference; assume (6dB at 90%-ile measurement accuracy [TS 36.133])
3
Simulation Parameters
The following table presents the simulation parameters.

Table 1 – Simulation Parameters
	Parameter
	Value

	Cell layout
	Hexagonal Grid, wrap around

	Number of sites
	19 sites, with 3-sectored antennas at each site

	Inter-Site distance
	500m, 1732m

	Antenna gain
	15 dBi (3-sector antenna as defined in TR 36.942)

	Distance-dependent pathloss
	L=128.1+37.6log10(R) (R in km) 

	Carrier frequency
	2 GHz (E-UTRAN FDD band 1)

	Minimum distance between UE and BS
	35 m

	Carrier bandwidth
	1.4MHz, 10 MHz

	UE noise figure
	9 dB

	Lognormal shadowing standard deviation
	8 dB

	Shadowing correlation
	Between sites
	0.5

	
	Between sectors
	1

	Correlation distance of shadowing
	50 m

	Channel model
	ETU

	Network synchronization
	Synchronous

	Cyclic prefix
	Normal

	PRS and positioning subframe configuration
	As defined in TS 36.211. Used for RSTD measurements. No data transmitted during these positioning subframes

	Number of UE receive antennas
	2

	Traffic load in non-positioning subframes
	Full load


4 Simulation Results
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RFPM(CRS+TA): 200m (67%), 383m (95%)

RFPM(CRS+PRS+TA): 122m (67%), 271m (95%)

RFPM(CRS+GSM+TA): 160m (67%), 358m (95%)

RFPM(CRS+PRS+GSM+TA): 100m (67%), 227m (95%)


Figure 1: Simulation Results with carrier bandwidth of 1.4MHz bandwidth (Inter-Site distance = 500m)
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RFPM(CRS+TA): 192m (67%), 383m (95%)

RFPM(CRS+PRS+TA): 112m (67%), 264m (95%)

RFPM(CRS+GSM+TA): 153m (67%), 349m (95%)

RFPM(CRS+PRS+GSM+TA): 92m (67%), 219m (95%)


Figure 2: Simulation Results with carrier bandwidth of 10MHz (Inter-Site distance = 500m)
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RFPM(CRS+TA): 731m (67%), 1409m (95%)

RFPM(CRS+PRS+TA): 403m (67%), 884m (95%)

RFPM(CRS+GSM+TA): 592m (67%), 1326m (95%)

RFPM(CRS+PRS+GSM+TA): 357m (67%), 818m (95%)


Figure 3: Simulation Results with carrier bandwidth of 1.4MHz bandwidth (Inter-Site distance = 1732m)
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RFPM(CRS+TA): 715m (67%), 1379m (95%)

RFPM(CRS+PRS+TA): 375m (67%), 899m (95%)

RFPM(CRS+GSM+TA): 551m (67%), 1312m (95%)

RFPM(CRS+PRS+GSM+TA): 330m (67%), 832m (95%)


Figure 4: Simulation Results with carrier bandwidth of 10MHz (Inter-Site distance = 1732m)
5
Conclusion
In this paper, we present the initial simulation results for inter-RAT RFPM according to the agreed simulation conditions. 
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