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This CR proposes the modification of previous content in paragraph seven (7) of the draft TR 36.809 to include simulations that add Inter-RAT and CRS signal levels. 
<First Changed Section>
7
Simulation results
Figures 7.1.1-7.3.2 show the CDFs for minimum achievable location error (σloc from section 6.4) for RFPM and ECID 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 considers the scenario when CRS signals transmitted in normal subframes are used for positioning, while section 7.2 assumes the presence of special muted subframes in which no traffic is transmitted. The addition of muted subframes improves the hearability of CRS signals and therefore improves the positioning performance significantly as evidenced by figures 7.2.1 and 7.2.2. Both synchronous and asynchronous network scenarios are considered. In the synchronous case, the muted subframes are assumed to be completely aligned across neighboring cells while in the asynchronous case, they might be misaligned by up to half a subframe (Figure 7.0.1).
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Section 7.3 repeats the muted subframe simulations assuming the presence of another collocated UMTS network (Inter-RAT) whose signal strength measurements (RSSI) are available along with the LTE measurements for positioning.  
A detailed set of parameters and their values used for generating Figures 7.1.1-7.3.2 is given below.

7.1
CRS with normal subframes 
7.1.1 
Urban Environment
	cellsPerTower
	3

	towerSpacing
	500

	Gamma
	3.76

	beamWidth
	120

	dRef
	100

	Fbr
	30

	indoorLoss
	10

	centerLoc
	[0,0]

	Azimuth
	0

	rsrpRef
	-80.5

	noisePerTone
	-126

	loadingFactor
	0.5

	decodeThreshold
	-6

	rsGain
	3

	freqReuse
	6

	sigRsrp
	1

	sigMdl
	6

	sigTA
	50

	sampleSpacing
	10

	sampleDistThresh
	35

	numTrials
	10
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  RFPM       (67% = 219m, 95% = 358m, 99% = 470m), Fix = 100%

  ECID       (67% = 379m, 95% = 813m, 99% = 1058m), Fix = 100%



7.1.2 
Suburban Environment
	cellsPerTower
	3

	towerSpacing
	1732

	Gamma
	3.76

	beamWidth
	120

	dRef
	100

	Fbr
	30

	indoorLoss
	10

	centerLoc
	[0,0]

	Azimuth
	0

	rsrpRef
	-80.5

	noisePerTone
	-126

	loadingFactor
	0.5

	decodeThreshold
	-6

	rsGain
	3

	freqReuse
	6

	sigRsrp
	1

	sigMdl
	6

	sigTA
	50

	sampleSpacing
	10

	sampleDistThresh
	35

	numTrials
	10
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  RFPM       (67% = 763m, 95% = 1343m, 99% = 2141m), Fix = 100%

  ECID       (67% = 1313m, 95% = 2818m, 99% = 3599m), Fix = 100%


7.2
CRS with muted subframes
The parameters used are identical to those used in section 7.1 
7.2.1 
Urban Environment
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  RFPM SYNC       (67% = 103m, 95% = 130m, 99% = 149m), Fix = 100%

  ECID       (67% = 380m, 95% = 813m, 99% = 1048m), Fix = 100%

  RFPM ASYNC      (67% = 159m, 95% = 275m, 99% = 363m), Fix = 100%


7.2.2 
Suburban Environment
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  RFPM SYNC       (67% = 436m, 95% = 678m, 99% = 967m), Fix = 100%

  ECID       (67% = 1313m, 95% = 2817m, 99% = 3591m), Fix = 100%

  RFPM ASYNC      (67% = 606m, 95% = 1040m, 99% = 1393m), Fix = 100%


7.3
CRS with muted subframes AND UMTS Inter-RAT

The LTE parameters used are identical to those used in section 7.1. The UMTS towers are assumed to equal in number and collocated with the LTE towers. Some other relevant UMTS parameters used are given below: 
	Azimuth
	0

	rssiRef
	-68.7

	noisePerTone
	-126

	loadingFactor
	0.5

	decodeThreshold
	-20



7.3.1 
Urban Environment
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  RFPM + I-RAT SYNC       (67% = 88m, 95% = 109m, 99% = 126m), Fix = 100%

  ECID       (67% = 382m, 95% = 808m, 99% = 1032m), Fix = 100%

  RFPM + I-RAT ASYNC       (67% = 111m, 95% = 182m, 99% = 240m), Fix = 100%


7.3.2 
Suburban Environment
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  RFPM + I-RAT SYNC       (67% = 332m, 95% = 460m, 99% = 586m), Fix = 100%

  ECID       (67% = 1311m, 95% = 2808m, 99% = 3585m), Fix = 100%

  RFPM + I-RAT ASYNC      (67% = 364m, 95% = 570m, 99% = 791m), Fix = 100%














Figure 7.0.1: Synchronous (left) versus Asynchronous (right) LTE





Figure 7.3.2: suburban environment: 1732 m inter-cell distance, muted subframes + Inter-RAT





Figure 6: Suburban Environment: 1732 m Inter-cell distance, EIPDL Scenario





Figure 7.3.1: urban environment: 500 m inter-cell distance, muted subframes + Inter-RAT








Table 7.3: UMTS Network Parameters





Figure 7.2.2: suburban environment: 1732 m inter-cell distance, muted subframes








Figure 64: Suburban Environment: 1732 m Inter-cell distance, EIPDL Scenario





Figure 7.2.1: urban environment: 500 m inter-cell distance, muted subframes








Figure 7.1.2: Suburban Environment: 1732 m Inter-cell distance with normal subframes








Table 7.1.2: suburban environment: 1732 m inter-cell distance








Figure 7.1.1: urban Environment: 500 m inter-cell distance with normal subframes





Table 7.1.1: Urban Environment: 500 m Inter-cell distance








