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1 Introduction
The simulation methodology and parameters for RFPM was approved in RAN4 #62[1], and some initial simulation results were provided in [2]. Based on the comments from other companies [3], the RFPM performances under small BW are worthy to be evaluated. In this contribution, the further simulation results for RFPM under small BW are provided.
2 Discussion
2.1  Simulation assumptions
The simulation assumptions were agreed in [2], and the small BW types of 1.4MHz, 3MHz and 5MHz are included in this contribution. For comparison, three positioning methods are evaluated: RFPM (including RSTD), OTDOA and eCID, and three grid sizes are considered for RFPM such as 10m*10m, 50m*50m, 100m*100m. Thus the general simulation assumption can be drawn as follows,
Table 1. General simulation assumptions

	Parameter
	Value

	Cell layout
	Hexagonal Grid, wrap around

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

	Inter-Site distance
	500 m, 1732 m

	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)

	Penetration loss and UE speed
	Indoor: 20 dB, 3 km/h for 500m and 1732m (Case 1 and Case 3)

Outdoor: 10 dB, 30 km/h for 500m (Case 2) 

	Minimum distance between UE and BS
	35 m

	Carrier bandwidth
	1.4/3/5 MHz

	eNode B power
	43dBm –1.4, 3, 5MHz carrier,   
46/49dBm – 10, 20MHz carrier

	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

Optional: Urban A, Urban B and Bad Urban profiles of T1P1

	Network synchronization
	Synchronous

	Cyclic prefix
	Normal

	Number of eNodeB transmit antennas
	2

	Number of CRS antenna ports
	1

	Number of PRS antenna ports
	1

	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 transmit antennas
	1

	Number of UE receive antennas
	2

	Number of eNodeB receive antennas
	2

	Traffic load in non-positioning subframes
	Full load

	Grid size
	10m*10m/50m*50m/100m*100m 


2.2  Simulation results and analysis
Based on the assumptions, the simulation results for comparison under small BW are shown as follows,
Table 2. Simulation results
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Based on the simulation results, the positioning accuracy of these methods can be summarized in Table 3. 
Table 3 Positioning accuracy summary (unit: m)

	1.4MHz
	Positioning method
	67%
	95%
	99%

	
	RFPM 10*10
	42.89
	160.2
	269.6

	
	RFPM 50*50
	51.5
	189.3
	285.2

	
	RFPM 100*100
	67.5
	204.7
	357

	
	OTDOA
	75.38
	341.3
	926.4

	
	Single-cell E-CID
	140.5
	331.6
	423.3

	3MHz
	Positioning method
	67%
	95%
	99%

	
	RFPM 10*10
	38.35
	85.04
	161.4

	
	RFPM 50*50
	49.23
	109.5
	181.2

	
	RFPM 100*100
	64.9
	138.7
	207.5

	
	OTDOA
	51.62
	284.5
	895

	
	Single-cell E-CID
	127.6
	321
	415.8

	5MHz
	Positioning method
	67%
	95%
	99%

	
	RFPM 10*10
	32.1
	75.4
	131.8

	
	RFPM 50*50
	38.04
	78.34
	165.9

	
	RFPM 100*100
	57.55
	101
	171.8

	
	OTDOA
	36.21
	282.9
	810.6

	
	Single-cell E-CID
	119
	299
	383.5

	10MHz [2]
	Positioning method
	67%
	95%
	99%

	
	RFPM 10*10
	5.6
	23.6
	44.2

	
	RFPM 20*20
	22
	40.1
	56.2

	
	RFPM 50*50
	32.8
	56.9
	73.7

	
	OTDOA
	8.7
	175.9
	350

	
	Single-cell E-CID
	118.3
	264.2
	357.3


Thus following observations can be obtained,

Observation1: All positioning performance deteriorate when the BW become smaller.
Observation2: The positioning accuracy of RFPM is impacted by the size of grid. When the grid size enlarges from 10*10m to 100*100m, the RFPM positioning accuracy degrades.

Observation3:  OTDOA is more sensitive to BW decreasing than RFPM, and under 1.4MHz BW 10m*10m and 50m*50m RFPM outperform OTDOA remarkably.
3 Conclusion
This contribution provides the further simulation results for RFPM under small BW. From the simulation results and observations, one proposal can be drawn as,

Proposal: OTDOA is more sensitive to bandwidth decreasing than RFPM.
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