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This discussion document presents initial simulation results for RFPM as compared to E-CID from Polaris Wireless using the Information Theoretic simulation methodology.  The final form of this information will be included in Paragraph 7.1.1 of TR 36.809.
<First, and only, Changed Section>
7
Simulation results

7.1
Polaris Wireless simulation results
Figures 7.1.1-7.1.4 shows the CDFs for minimum achievable location error (σloc from section 6.4) for RFPM and Cell-ID/TA + AoA methods. The simulations are based on measurement of average signal strength of the CRS signals (RSRP) which are transmitted with a freq reuse factor of 6 and with a 3dB power gain over the traffic channel. 
Sections 7.1.1 considers the scenario when CRS signals transmitted in normal sub-frames are used for positioning, while section 7.1.2 assumes the presence of special PRS muted sub-frames in which no traffic is transmitted. Both synchronous and asynchronous network scenarios are considered. In the synchronous case, the muted sub-frames are assumed to be completely aligned across neighbouring cells while in the asynchronous case; they might be misaligned by up to half a sub-frame (Figure 7.1.5).  

A detailed set of parameters and their values used for generating Figures 7.1.1-7.1.4 is given in Table 7.1 below:-
	Case type
	Urban environment
	Suburban environment

	measurement bandwidth
	10 MHz
	10 MHz

	cellsPerTower
	3
	3

	towerSpacing
	500 m
	1732 m

	Gamma
	3.76
	3.76

	dRef
	100 m
	100 m

	Fbr
	30 dB
	30 dB

	indoorLoss
	10 dB
	10 dB

	centerLoc
	[0,0]
	[0,0]

	Azimuth
	0
	0

	rsrpRef
	-80.5 dBm
	-80.5 dBm

	noisePerTone
	-126 dBm/Hz
	-126 dBm/Hz

	loadingFactor
	0.5
	0.5

	decodeThreshold
	-6 dB
	-6 dB

	freqReuse
	6
	6

	crsGain
	3 dB
	3 dB

	sigRsrp
	5.77 dB
	5.77 dB

	sigMdl
	6 dB
	6 dB

	sigTA
	71 m
	71 m

	sigAoA
	15 degrees
	10 degrees

	sigRSTD
	3.6Ts
	3.6Ts

	sampleSpacing
	10 m
	10 m

	sampleDistThresh
	35 m
	35 m

	numTrials
	10
	10


Table7.1: Input parameters for simulation

7.1.1
CRS measured during Normal sub-frames 
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  CellID/TA      (67% = 508m, 95% = 1085m, 99% = 1398m), Fix = 100%

  CellID/TA + AoA      (67% = 95m, 95% = 153m, 99% = 188m), Fix = 100%

  RFPM (w/out AoA)      (67% = 298m, 95% = 491m, 99% = 634m), Fix = 100%

  RFPM (w/ AoA)      (67% = 87m, 95% = 115m, 99% = 156m), Fix = 100%
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  CellID/TA      (67% = 1748m, 95% = 3740m, 99% = 4807m), Fix = 100%

  CellID/TA + AoA      (67% = 162m, 95% = 320m, 99% = 407m), Fix = 100%

  RFPM (w/out AoA)       (67% = 1025m, 95% = 1800m, 99% = 2810m), Fix = 100%

  RFPM (w/ AoA)       (67% = 160m, 95% = 272m, 99% = 372m), Fix = 100%


7.1.2
CRS measured during PRS muted sub-frames
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  RFPM Synch      (67% = 20m, 95% = 22m, 99% = 24m), Fix = 100%

  OTDOA Synch     (67% = 21m, 95% = 24m, 99% = 27m), Fix = 100%

  RFPM Asynch      (67% = 26m, 95% = 72m, 99% = 76m), Fix = 100%

  OTDOA Asynch     (67% = 30m, 95% = NaNm, 99% = NaNm), Fix = 90%

  CellID/TA + AoA      (67% = 95m, 95% = 153m, 99% = 188m), Fix = 100%
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  RFPM Synch      (67% = 25m, 95% = 30m, 99% = 34m), Fix = 100%

  OTDOA Synch     (67% = 26m, 95% = 32m, 99% = 38m), Fix = 100%

  RFPM Asynch      (67% = 33m, 95% = 83m, 99% = 107m), Fix = 100%

  OTDOA Asynch     (67% = 35m, 95% = NaNm, 99% = NaNm), Fix = 87%

  CellID/TA + AoA      (67% = 162m, 95% = 319m, 99% = 405m), Fix = 100%
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Figure 7.1.1: Urban Environment: 500 m Inter-cell distance





Figure 7.1.2: Suburban Environment: 1732 m Inter-cell distance





Figure 7.1.3: Urban Environment: 500 m Inter-cell distance, Muted sub-frames in a Synchronous/Asynchronous Networks








Figure 7.1.4: Suburban Environment: 1732 m Inter-cell distance, Muted sub-frames in a Synchronous/Asynchronous Networks











Figure 7.1.5: Synchronous (left) versus Asynchronous (right) LTE








