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1
Introduction

In RAN4#66, the way forward for simulation assumptions with UE Rx-Tx timing difference for RFPM SI was agreed [1]. In this contribution, the simulation results for the baseline scenario with UE Rx-Tx timing difference according to the agreed simulation conditions are presented.
2
Simulation Conditions
As agreed in [1], the following error model for UE Rx-Tx timing difference will be added into the RFPM simulation:
· 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]) 
It should be pointed out that the above error model is defined based on the UE accuracy for the Rx-Tx timing difference measurements. Thus, it does not include all error RF sources, that can potentially have large impact on the Rx-Tx timing difference measurements.  
In the simulation, the following two types of errors will again be considered in RFPM simulation, as agreed in [2]:
· 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])
The simulation scenario in this contribustion will again be limited to the baseline scenario
· Intra-frequency RSRP and UE Rx-Tx time difference measurements performed in normal subframes, at full system load 

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
	10 MHz

	eNode B power
	46 dBm for 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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Scenario: Cell Distance 500 m (1.4 M3z,

= RFPM(CRS+TA): 199m (67%), 370m (35%)
= RFPM(CRS+PRS+TA): 114m (57%), 241m (95%)
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Figure 1: Simulation Results with carrier bandwidth of 1.4MHz bandwidth (Inter-Site distance = 500m)
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Scenario: Cell Distance 500 m (10 MHz,

= RFPM(CRS+TA): 194m (57%), 381 (35%)
= RFPM(CRS+PRS+TA): 112m (57%), 238m (95%)
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Figure 2: Simulation Results with carrier bandwidth of 10MHz (Inter-Site distance = 500m)
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Scenario: Cell Distance 1732 m (1.4 MHz,

= RFPM(CRS+TA): 721m (57%), 1409 (35%)
= RFPM(CRS+PRS+TA): 413m (57%), 963m (95%)
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Figure 3: Simulation Results with carrier bandwidth of 1.4MHz bandwidth (Inter-Site distance = 1732m)
[image: image4.jpg]CDF (%)

100

il

0

70

60

50

0

0

Eil

10

Scenario: Cell Distance 1732 m (10 M3z,

= RFPM(CRS+TA): 718m (57%), 1382m (95%)
= RFPM(CRS+PRS+TA): 380m (57%), 906m (95%)
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Figure 4: Simulation Results with carrier bandwidth of 10MHz (Inter-Site distance = 1732m)
5
Conclusion
In this paper, we presented our RFPM simulation results with UE Rx-Tx time difference measurements for the baseline scenario according to the agreed simulation assumptions in [1, 2]. 
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