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1.
Introduction

In RAN4#85, we had a discussion about the approach at somewhere between Black-box and White-box approach, so called Gray-box approach, where the size of array antennas in a DUT is known or their upper-limit size can be assumed but their placement is unknown. [1]  The current main preference in RAN4 is to keep adopting Black-box approach, but there still remains possibility to adopt Gray-box approach as long as the measurement uncertainty of Gray-box approach is acceptable.  This paper shows results of simulations to estimate the impact of MU in Gray-box approach.


2. Discussion

2.1 Measurement Distance and MU in Gray-box Approach

 In this paper, Gray-box approach means intermediate approach between Black-box and White-box, where the size of array antennas in a DUT is known or their upper-imit size can be assumed but their placement is unknown.

 As shown in Figure 2.1.1, the phase curvature observed at the distance of 2*D^2/lambda from an antenna whose size is ‘D’ is 1/16 of the wavelength, i.e. 22.5 degree.  In Gray-box approach as well, it seems reasonable to define a far-field distance in a similar way.  In Figure 2.1.2, array antennas in a DUT, one of which is within the smaller blue circle with size ‘D’ in diameter, are assumed to be placed within the DUT-size green circle but the exact positions are unknown.  As far as the distance ‘R’ between the DUT center, i.e. the green circle center, and the measurement antenna is larger than ‘l+2*D^2/lambda’, the phase curvature should be less than 22.5 degree. 

 In such Gray-box approach, measurement uncertainty shall be larger than White-box approach because of the following three factors.

A) Directivity of the measurement antenna

When an active array-antenna position is shifted from the center of the rotation, the signal level gets lower because of the directivity of the measurement antenna.

B) Path-loss difference caused by the placement of the array-antennas in a DUT

C) EIRP-measured-beam-direction shift, which causes measurement-point density valiation

Figure 2.2.1 shows an example of the measuremet setup where the measured-beam direction can be shifted as much as 7.1 degree.
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It woud be reasonable to understand that we can adopt Gray-box approach as long as we can accept the measurement uncertainties caused by adopting the Gray-box approach.

2.2 Simulation 
2.2.1  Simulation Conditions

We have performed a simple simulation to estimate the impact of the MU caused by adopting Gray-box approach, where the effects of the three factors ‘A)’,’B)’ and ‘C)’ shown in the previous section are taken into account to form distributions of measurement power, measurement-angle shift and measurement-point-density change.
The following parameters are assumed here.
· Quiet zone size



: 15cm

· Measurement distance


: 60cm

· Antenna placement in a DUT

: Figure 2.2.2 and Figure 2.2.3

· Directivity of Measurement antenna

: Figure 2.2.4

· Directivity of antenna in a DUT

: Figure 2.2.5
A measurement-antenna characteristics with wider beam-width should be better to reduce the signal level variation depending on the antenna positions in a DUT, while narrower beam-width could also be better to have a bigger antenna gain for a better link budget.  Here, the measurement antenna characteristic shown in Figure 2.2.4 has been selected as one of realistic compromised characteristics.

Regarding the directivity of antenna in a DUT, narrower beam-width could cause bigger TRP-measured-level fluctuation caused by the directivity of the measurement antenna.  As shown in Figure 2.2.5, the beam-width of the antenna in a DUT is selected to be narrower than the one that would be commonly used for actual UEs as the worst case scenario.  As an actual UE-antenna pattern, the document [3] shows an antenna-pattern example whose HPBW are 39.9 degree and 27.3 degree for elevation and azimuth cut respectively.
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2.2.2  EIRP Measurement

 In the EIRP simulation, it is assumed that the DUT autonomously steers its beam towards the measurement antenna so that the EIRP at the center of the beam shall be measured.
 Here, the measurement-uncertainty elements of ‘A)’ and ‘B)’ defined in section 2.1 are taken into account to create the simulation results of the EIRP-measurement-level fluctuation shown in Figure 2.2.6 / Table 2.2.1 and Figure 2.2.7 / Table 2.2.2.  The red and blue lines in the histgrams are the simulation results assuming the DUT-antenna arrangements shown in Figure 2.2.2 and Figure 2.2.3 respectively.
According to the agreed “Quiet Zone Characterization method” [5], the measurement uncertainty element of “Quality of quiet zone” includes the level fluctuation caused by ‘A)Directivity of the measurement-antenna’ and ‘B)Path-loss difference’.  Since the “Quiet Zone Characterization method” evaluates the Quiet zone quality by standard deviation, the expected quality of quiet zone value can be calculated as the following using the value in Table 2.2.1.  Here, the circular DUT-antenna arrangement in Figure 2.2.2 is assumed as the worst case.
An example calculation of expected quality of quiet zone according to the Quiet zone characterization method :

· Pure quality of quiet zone originated from factors except for the measurement antenna directivity : 0.85 dB

· Standard deviation of EIRP measurement level fluctuation caused by measurement antenna directivity : 0.48 dB

· Standard deviation of EIRP measurement level fluctuation caused by path-loss difference : 0.63 dB

· sqrt(0.852 + 0.482 + 0.632) = 1.16 dB
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Table 2.2.1  Statistics of EIRP measurement level fluctuation caused by “Meas. antenna directivity”
	
	Standard deviation
	Mean
	Maximum
	Minimum
	RMS

	DUT-antenna on circle
	0.48 dB
	-1.11 dB
	0.00 dB
	-1.85 dB
	1.22 dB

	DUT-antenna on rectangle area
	0.38 dB
	-0.50 dB
	0.00 dB
	-1.85 dB
	0.62 dB


Table 2.2.2  Statistics of EIRP measurement level fluctuation caused by “Path-loss”
	
	Standard deviation
	Mean
	Maximum
	Minimum
	RMS

	DUT-antenna on circle
	0.63 dB
	-0.02 dB
	1.16 dB
	-1.02 dB
	0.63 dB

	DUT-antenna on rectangle area
	0.40 dB
	-0.01 dB
	1.16 dB
	-1.02 dB
	0.40 dB


However, as shown in Table 2.2.1, the mean value of EIRP-measurement-level fluctuation caused by the measurement-antenna directivity is a minus value, because the measurement-antenna gain gets lower as the position gets apart from the beam-center direction as shown in Figure 2.2.4.
Observation1: The agreed “Quiet Zone Characterization method” [5] measures the standard deviation but ignores the mean signal-level reduction caused by the measurement-antenna directivity.  If we follow the agreed “Quiet Zone Characterization method” as it is, the measurement uncertainty could be underestimated.  Especially in Gray-box approach, where the measurement distance is in general shorter than in Black-box approach, the mean signal-level shift due to the measurement antenna directivity could be too big to ignore.

Following is an example calculation of quality of quiet zone including the mean signal-level reduction caused by the measurement-antenna directivity :

· Pure quality of quiet zone originated from factors except for the measurement antenna directivity : 0.85 dB

· RMS of EIRP measurement level fluctuation caused by measurement antenna directivity : 1.22 dB
· RMS of EIRP measurement level fluctuation caused by path-loss difference : 0.63 dB
· sqrt(0.852 + 1.222 + 0.632) = 1.61 dB
As calculated here, when the quality of quiet zone value inclues the mean signal-level reduction caused by the measurement-antenna directivity, the value of quality of quiet zone could be larger than 1.50, which is the value written in TR38.810 by the text proposal [2].  So the uncertainty assessment for EIRP measuements in Gray-box would be as shown in Table 2.2.3.

Proposal1: It needs to be further investigated how to incorporate into the MU assessment the effect of the mean signal-level reduction caused by the measurement-antenna directivity.
Table 2.2.3   Uncertainty assessment for EIRP measurement modified for Gray-box after copied from [2] (D=5cm, QZ-size=15cm)
	UID
	uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.50
	Rectangular
	1.73
	[0.29]

	2
	Measure distance uncertainty
	1.00
	Rectangular
	1.73
	[0.58]

	3
	Quality of quiet zone (Note1)
	1.61
	Actual
	1.00
	[1.61]

	4
	Mismatch 
	2.74
	U-shaped
	1.41
	[1.94]

	5
	Absolute antenna gain uncertainty of the measurement antenna
	0.00
	Normal
	2.00
	0.00

	6
	Uncertainty of the RF power measurement equipment
	2.16
	Normal
	2.00
	[1.08]

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.00
	Normal
	2.00
	1.00

	9
	Random uncertainty
	0.40
	Rectangular
	1.73
	[0.23]

	10
	Influence of the XPD
	0.68
	U-shaped
	1.41
	0.48

	Stage 1: Calibration measurement

	11
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	12
	Reference antenna positioning misalignment
	0.29
	Rectangular
	1.73
	0.17

	13
	Quality of quiet zone (Note 1)
	1.50
	Actual
	1.00
	[1.50]

	14
	Amplifier uncertainties
	0.00
	Normal
	2.00
	0.00

	15
	Uncertainty of the Network Analyzer
	0.40
	Normal
	2.00
	0.20

	16
	Reference antenna feed cable loss measurement uncertainty
	0.29
	Rectangular
	1.73
	0.17

	17
	Uncertainty of an absolute gain of the calibration antenna
	1.60
	Normal
	2.00
	[0.80]

	18
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.35
	Rectangular
	1.73
	[0.20]

	EIRP Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[6.76][6.79]


 For the estimation of EIRP measurement uncertainty, it would also be necessary to assess the impact of the measurement uncertainty elements of ‘C) EIRP-measured-beam-direction shift’ defined in section 2.1.  The simulation result is shown in Figure 2.2.8, with which we can understand that the absolute measurement-angle can be shifted up to 7.1 degree in the simulation conditions defined in 2.2.1, which is the result consistent with the image shown in Figure 2.2.1.

In EIRP measurement, the DUT autonomously steers its beam towards the measurement antenna, so the simulation result in Figure 2.2.8 tells us that the DUT-beam direction could be shifted as much as shown.  The impact of the DUT-beam direction shift against the EIRP-measurement uncertainty should depend on how sensitively the EIRP signal level changes with the DUT-beam-direction change.  If the EIRP-signal-level changes as shown in Figure 2.2.11 in the following section, the DUT-beam angle shift of 7.1 degree corresponds to around 0.1dB signal level reduction, which seems negligible in Table 2.2.3.

Observation2: The impact of Gray-box approach may not be big as shown in Table 2.2.3 compared with the impact of other measurement-uncertainty elements which are common in White-box and Gray-box.

Observation3: It may be necessary to further assess the impact of the DUT-beam-direction shift caused by Gray-box approach taking account of possible NR UE EIRP vs beam-direction characteristics.
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2.2.3  EIRP-CDF Measurement

 As shown in Figure 2.2.8, the absolute measurement-angle can be shifted up to 7.1 degree in the simulation conditions defined in 2.2.1.  Although the absolute measurement-angle shift itself does not affect EIRP-CDF measurement results, the measurement-point density change caused by the difference in each of the measurement-angle shifts should affect the result of EIRP-CDF measurements.  The measurement-point density would be changed within the range from 0.77 to 1.27 times as shown in Figure 2.2.9.

This section shows the simulation results to understand the impact of Gray-box approach in EIRP-CDF measurements.  In the simulation, the EIRP-CDF is assumed to be the one shown in Figure 2.2.10, which is one of the empirical CDF characteristics described in [4].  Assuming the following three conditions, the EIRP vs beam-direction characteristics shown in Figure 2.2.11 shall be derived.

· EIRP-CDF is as shown in Figure 2.2.10.

· The EIRP-signal level gets higher when the beam-direction gets closer to the boresight direction.

· The EIRP-signal levels are constant at the beam-angles where the angle between the boresight direction and the beam-direction is constant,

When the one-antenna and four-antenna placements are assumed as shown in Figure 2.2.12, the EIRP-CDF simulation results are calculated as shown in Figure 2.2.13 and Figure 2.2.14 respectively.  Here, just one of the antennas whose antenna gain gets the highest is selected to be active.  In Figure 2.2.13 and Figure 2.2.14, the green line is an ideal EIRP-CDF, where the activated DUT-antenna is always placed at the center of the rotation, while the red line is the EIRP-CDF which is expected to be measured in Grey-box approach with the center of the DUT placed at the center of rotation.  In this simulation condition, EIRP-CDF curves in Gray-box are deviated at 20%-tile as much as 2.4dB and 1.1dB in the one-antenna case and four-antenna case respectively.

Observation4: The deviation of EIRP-CDF curves in Gray-box approach get closer to the ideal ones when the number of antennas in a DUT increases.  In the simulation condition, the deviations at 20%-tile are 2.4dB and 1.1dB in one-antenna case and four-antenna case respectively.
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2.4.2  TRP Measurement

The simulation result of the TRP-measurement-level fluctuation is shown in Figure 2.2.15 and Table 2.2.4, which tell us the impact of the Gray-box measurement uncertainty elements of ‘A)’, ‘B)’ and ‘C)’ defined in 2.1.
Observation5: In the same way as in EIRP measurement, the TRP mean value is shifted towards minus direction due to the measurement-antenna directivity.

Observation6: The impact of Gray-box approach in TRP measurement seems not to be big compared with the impact of other measurement-uncertainty elements which are common in White-box and Gray-box. 

Table 2.2.4  Statistics of TRP measurement level fluctuation caused by A), B) and C) in section 2.1
	
	Standard deviation
	Mean
	Maximum
	Minimum
	RMS

	DUT-antenna on circle
	0.44 dB
	-0.91 dB
	-0.27 dB
	-1.60 dB
	1.01 dB

	DUT antenna on rectangle area
	0.29 dB
	-0.42 dB
	0.00 dB
	-1.13 dB
	0.51 dB




3.
Conclusion
In this paper, the following observations are found w.r.t the measurement uncertainties in Gray-box approach.  And one proposal is made at the last line.

Observation1: The agreed “Quiet Zone Characterization method” [5] measures the standard deviation but ignores the mean signal-level reduction caused by the measurement-antenna directivity.  If we follow the agreed “Quiet Zone Characterization method” as it is, the measurement uncertainty could be underestimated.  Especially in Gray-box approach, where the measurement distance is in general shorter than in Black-box approach, the mean signal-level shift due to the measurement antenna directivity could be too big to ignore.

Observation2: The impact of Gray-box approach may not be big as shown in Table 2.2.3 compared with the impact of other measurement-uncertainty elements which are common in White-box and Gray-box.

Observation3: It may be necessary to further assess the impact of the DUT-beam-direction shift caused by Gray-box approach taking account of possible NR UE EIRP vs beam-direction characteristics.
Observation4: The deviation of EIRP-CDF curves in Gray-box approach get closer to the ideal ones when the number of antennas in a DUT increases.  In the simulation condition, the deviations at 20%-tile are 2.4dB and 1.1dB in one-antenna case and four-antenna case respectively.
Observation5: In the same way as in EIRP measurement, the TRP mean value is shifted towards minus direction due to the measurement-antenna directivity.

Observation6: The impact of Gray-box approach in TRP measurement seems not to be big compared with the impact of other measurement-uncertainty elements which are common in White-box and Gray-box.
Proposal1: It needs to be further investigated how to incorporate into the MU assessment the effect of the mean signal-level reduction caused by the measurement-antenna directivity.

Proposal2: The Gray-box approach, where the size of array antennas in a DUT is known or their upper-limit size can be assumed but their placement is unknown, should be adopted as one of the OTA measurement methods in RAN4.
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Figure 2.1.1  phase curvature at the far-field criteria of 2*D^2/lambda





Figure 2.1.2  phase curvature in Gray-box approach





Figure 2.2.1   Simulation setup
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Antenna positions in DUT





Directivity of Measurement antenna 





15cm











The red circles show assumed antenna positions (81 points)





Figure 2.2.3   DUT-antenna placement on a rectangular area











The red circles show assumed antenna positions (72 points)





Figure 2.2.2   DUT-antenna placement on a circle
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Figure 2.2.5   Directivity of antenna in a DUT
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Figure 2.2.4   Directivity of Measurement antenna
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Figure 2.2.6  Distribution of EIRP measurement level fluctuation caused by “Meas. antenna directivity”
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Figure 2.2.7  Distribution of EIRP measurement level fluctuation caused by “Path-loss”
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Figure 2.2.8  Distribution of absolute measurement-angle shift
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Figure 2.2.9  Distribution of measurement-point density
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Figure 2.2.11  EIRP vs beam-direction characteristics





Probability





Normalized EIRP [dBm]





Figure 2.2.10  Empirical CDF [4]
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Figure 2.2.12   Antenna placement assumed for EIRP-CDF simulation
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Figure 2.2.14  Simulated measured EIRP-CDF assuming four antennas on a DUT





Red  : DUT center at the rotation center
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Figure 2.2.13  Simulated measured EIRP-CDF assuming one antenna on a DUT
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Figure 2.2.15  Distribution of TRP measurement results
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		-13		0.1495		0.0027		134.5072893017

		-12.9		0.153		0.0035		133.9475836057

		-12.8		0.1565		0.0035		133.3930995196

		-12.7		0.16		0.0035		132.8436430436

		-12.6		0.1635		0.0035		132.2990306441

		-12.5		0.167		0.0035		131.7590884682

		-12.4		0.171		0.004		131.1475192101

		-12.3		0.175		0.004		130.5416018735

		-12.2		0.179		0.004		129.9411166413

		-12.1		0.183		0.004		129.3458557352

		-12		0.187		0.004		128.7556224911

		-11.9		0.192		0.005		128.0246180546

		-11.8		0.197		0.005		127.3008355018

		-11.7		0.202		0.005		126.5839527076

		-11.6		0.207		0.005		125.8736668823

		-11.5		0.212		0.005		125.1696929239

		-11.4		0.2176		0.0056		124.3884041062

		-11.3		0.2232		0.0056		123.6143403016

		-11.2		0.2288		0.0056		122.8471671756

		-11.1		0.2344		0.0056		122.0865699002

		-11		0.24		0.0056		121.3322514976

		-10.9		0.246		0.006		120.5307023387

		-10.8		0.252		0.006		119.7357131076

		-10.7		0.258		0.006		118.9469758864

		-10.6		0.264		0.006		118.1641993696

		-10.5		0.27		0.006		117.3871075027

		-10.4		0.2791		0.0091		116.2187847269

		-10.3		0.2882		0.0091		115.0620801058

		-10.2		0.2973		0.0091		113.9161956253

		-10.1		0.3064		0.0091		112.7803870333

		-10		0.3155		0.0091		111.6539579109

		-9.9		0.325		0.0095		110.4873151147

		-9.8		0.3345		0.0095		109.3294826534

		-9.7		0.344		0.0095		108.1798011894

		-9.6		0.3535		0.0095		107.0376472942

		-9.5		0.363		0.0095		105.9024295628

		-9.4		0.3726		0.0096		104.7617345387

		-9.3		0.3822		0.0096		103.6269933494

		-9.2		0.3918		0.0096		102.4976751915

		-9.1		0.4014		0.0096		101.3732702106

		-9		0.411		0.0096		100.2532870824

		-8.9		0.4208		0.0098		99.1140386911

		-8.8		0.4306		0.0098		97.9784133755

		-8.7		0.4404		0.0098		96.8459345678

		-8.6		0.4502		0.0098		95.7161371719

		-8.5		0.46		0.0098		94.5885657358

		-8.4		0.4704		0.0104		93.3938945156

		-8.3		0.4808		0.0104		92.2006990032

		-8.2		0.4912		0.0104		91.0084577873

		-8.1		0.5016		0.0104		89.8166531926

		-8		0.512		0.0104		88.624769248

		-7.9		0.5236		0.0116		87.2946340518

		-7.8		0.5352		0.0116		85.9630377892

		-7.7		0.5468		0.0116		84.6292533336

		-7.6		0.5584		0.0116		83.2925427969

		-7.5		0.57		0.0116		81.9521537527

		-7.4		0.582		0.012		80.5608526294

		-7.3		0.594		0.012		79.1639105616

		-7.2		0.606		0.012		77.7604168438

		-7.1		0.618		0.012		76.3494233268

		-7		0.63		0.012		74.9299378551

		-6.9		0.643		0.013		73.3813673404

		-6.8		0.656		0.013		71.8201988106

		-6.7		0.669		0.013		70.2449299784

		-6.6		0.682		0.013		68.6539460494

		-6.5		0.695		0.013		67.0455005986

		-6.4		0.7084		0.0134		65.3672776925

		-6.3		0.7218		0.0134		63.6661980902

		-6.2		0.7352		0.0134		61.9397354686

		-6.1		0.7486		0.0134		60.1850742555

		-6		0.762		0.0134		58.399051888

		-5.9		0.7766		0.0146		56.4131754654

		-5.8		0.7912		0.0146		54.3804764942

		-5.7		0.8058		0.0146		52.2947164888

		-5.6		0.8204		0.0146		50.1485006181

		-5.5		0.835		0.0146		47.9329351975

		-5.4		0.8476		0.0126		45.9568432328

		-5.3		0.8602		0.0126		43.9124849418

		-5.2		0.8728		0.0126		41.7893397029

		-5.1		0.8854		0.0126		39.5742173981

		-5		0.898		0.0126		37.2501895551

		-4.9		0.9104		0.0124		34.835042817

		-4.8		0.9228		0.0124		32.2637219928

		-4.7		0.9352		0.0124		29.4948446059

		-4.6		0.9476		0.0124		26.4658692688

		-4.5		0.96		0.0124		23.0739180656

		-4.4		0.971		0.011		19.6098106889

		-4.3		0.982		0.011		15.420570793

		-4.2		0.989		0.007		12.0406077412

		-4.1		0.995		0.006		8.109614456

		-4		1		0.005		0

		-3.9		1		0		0

		-3.8		1		0		0

		-3.7		1		0		0

		-3.6		1		0		0

		-3.5		1		0		0

		-3.4		1		0		0

		-3.3		1		0		0

		-3.2		1		0		0

		-3.1		1		0		0

		-3		1		0		0

		-2.9		1		0		0

		-2.8		1		0		0

		-2.7		1		0		0

		-2.6		1		0		0

		-2.5		1		0		0

		-2.4		1		0		0

		-2.3		1		0		0

		-2.2		1		0		0

		-2.1		1		0		0

		-2		1		0		0

		-1.9		1		0		0

		-1.8		1		0		0

		-1.7		1		0		0

		-1.6		1		0		0

		-1.5		1		0		0

		-1.4		1		0		0

		-1.3		1		0		0

		-1.2		1		0		0

		-1.1		1		0		0

		-1		1		0		0

		-0.9		1		0		0

		-0.8		1		0		0

		-0.7		1		0		0

		-0.6		1		0		0

		-0.5		1		0		0

		-0.4		1		0		0

		-0.3		1		0		0

		-0.2		1		0		0

		-0.1		1		0		0

		0		1		0		0





Sheet1

		





Sheet2

		





Sheet3

		





		





		-30

		-29.9

		-29.8

		-29.7

		-29.6

		-29.5

		-29.4

		-29.3

		-29.2

		-29.1

		-29

		-28.9

		-28.8

		-28.7

		-28.6

		-28.5

		-28.4

		-28.3

		-28.2

		-28.1

		-28

		-27.9

		-27.8

		-27.7

		-27.6

		-27.5

		-27.4

		-27.3

		-27.2

		-27.1

		-27

		-26.9

		-26.8

		-26.7

		-26.6

		-26.5

		-26.4

		-26.3

		-26.2

		-26.1

		-26

		-25.9

		-25.8

		-25.7

		-25.6

		-25.5

		-25.4

		-25.3

		-25.2

		-25.1

		-25

		-24.9

		-24.8

		-24.7

		-24.6

		-24.5

		-24.4

		-24.3

		-24.2

		-24.1

		-24

		-23.9

		-23.8

		-23.7

		-23.6

		-23.5

		-23.4

		-23.3

		-23.2

		-23.1

		-23

		-22.9

		-22.8

		-22.7

		-22.6

		-22.5

		-22.4

		-22.3

		-22.2

		-22.1

		-22

		-21.9

		-21.8

		-21.7

		-21.6

		-21.5

		-21.4

		-21.3

		-21.2

		-21.1

		-21

		-20.9

		-20.8

		-20.7

		-20.6

		-20.5

		-20.4

		-20.3

		-20.2

		-20.1

		-20

		-19.9

		-19.8

		-19.7

		-19.6

		-19.5

		-19.4

		-19.3

		-19.2

		-19.1

		-19

		-18.9

		-18.8

		-18.7

		-18.6

		-18.5

		-18.4

		-18.3

		-18.2

		-18.1

		-18

		-17.9

		-17.8

		-17.7

		-17.6

		-17.5

		-17.4

		-17.3

		-17.2

		-17.1

		-17

		-16.9

		-16.8

		-16.7

		-16.6

		-16.5

		-16.4

		-16.3

		-16.2

		-16.1

		-16

		-15.9

		-15.8

		-15.7

		-15.6

		-15.5

		-15.4

		-15.3

		-15.2

		-15.1

		-15

		-14.9

		-14.8

		-14.7

		-14.6

		-14.5

		-14.4

		-14.3

		-14.2

		-14.1

		-14

		-13.9

		-13.8

		-13.7

		-13.6

		-13.5

		-13.4

		-13.3

		-13.2

		-13.1

		-13

		-12.9

		-12.8

		-12.7

		-12.6

		-12.5

		-12.4

		-12.3

		-12.2

		-12.1

		-12

		-11.9

		-11.8

		-11.7

		-11.6

		-11.5

		-11.4

		-11.3

		-11.2

		-11.1

		-11

		-10.9

		-10.8

		-10.7

		-10.6

		-10.5

		-10.4

		-10.3

		-10.2

		-10.1

		-10

		-9.9

		-9.8

		-9.7

		-9.6

		-9.5

		-9.4

		-9.3

		-9.2

		-9.1

		-9

		-8.9

		-8.8

		-8.7

		-8.6

		-8.5

		-8.4

		-8.3

		-8.2

		-8.1

		-8

		-7.9

		-7.8

		-7.7

		-7.6

		-7.5

		-7.4

		-7.3

		-7.2

		-7.1

		-7

		-6.9

		-6.8

		-6.7

		-6.6

		-6.5

		-6.4

		-6.3

		-6.2

		-6.1

		-6

		-5.9

		-5.8

		-5.7

		-5.6

		-5.5

		-5.4

		-5.3

		-5.2

		-5.1

		-5

		-4.9

		-4.8

		-4.7

		-4.6

		-4.5

		-4.4

		-4.3

		-4.2

		-4.1

		-4

		-3.9

		-3.8

		-3.7

		-3.6

		-3.5

		-3.4

		-3.3

		-3.2

		-3.1

		-3

		-2.9

		-2.8

		-2.7

		-2.6

		-2.5

		-2.4

		-2.3

		-2.2

		-2.1

		-2

		-1.9

		-1.8

		-1.7

		-1.6

		-1.5

		-1.4

		-1.3

		-1.2

		-1.1

		-1

		-0.9

		-0.8

		-0.7

		-0.6

		-0.5

		-0.4

		-0.3

		-0.2

		-0.1

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.0004

0.0008

0.0012

0.0016

0.002

0.0024

0.0028

0.0032

0.0036

0.004

0.0044

0.0048

0.0052

0.0056

0.006

0.0063

0.0066

0.0069

0.0072

0.0075

0.00784

0.00818

0.00852

0.00886

0.0092

0.00976

0.01032

0.01088

0.01144

0.012

0.0128

0.0136

0.0144

0.0152

0.016

0.0169

0.0178

0.0187

0.0196

0.0205

0.0214

0.0223

0.0232

0.0241

0.025

0.0256

0.0262

0.0268

0.0274

0.028

0.0286

0.0292

0.0298

0.0304

0.031

0.0316

0.0322

0.0328

0.0334

0.034

0.0348

0.0356

0.0364

0.0372

0.038

0.0385

0.039

0.0395

0.04

0.0405

0.0408

0.0411

0.0414

0.0417

0.042

0.0424

0.0428

0.0432

0.0436

0.044

0.0444

0.0448

0.0452

0.0456

0.046

0.0466

0.0472

0.0478

0.0484

0.049

0.0496

0.0502

0.0508

0.0514

0.052

0.0528

0.0536

0.0544

0.0552

0.056

0.057

0.058

0.059

0.06

0.061

0.062

0.063

0.064

0.065

0.066

0.067

0.068

0.069

0.07

0.071

0.0724

0.0738

0.0752

0.0766

0.078

0.0794

0.0808

0.0822

0.0836

0.085

0.0868

0.0886

0.0904

0.0922

0.094

0.0958

0.0976

0.0994

0.1012

0.103

0.1048

0.1066

0.1084

0.1102

0.112

0.1142

0.1164

0.1186

0.1208

0.123

0.1256

0.1282

0.1308

0.1334

0.136

0.1387

0.1414

0.1441

0.1468

0.1495

0.153

0.1565

0.16

0.1635

0.167

0.171

0.175

0.179

0.183

0.187

0.192

0.197

0.202

0.207

0.212

0.2176

0.2232

0.2288

0.2344

0.24

0.246

0.252

0.258

0.264

0.27

0.2791

0.2882

0.2973

0.3064

0.3155

0.325

0.3345

0.344

0.3535

0.363

0.3726

0.3822

0.3918

0.4014

0.411

0.4208

0.4306

0.4404

0.4502

0.46

0.4704

0.4808

0.4912

0.5016

0.512

0.5236

0.5352

0.5468

0.5584

0.57

0.582

0.594

0.606

0.618

0.63

0.643

0.656

0.669

0.682

0.695

0.7084

0.7218

0.7352

0.7486

0.762

0.7766

0.7912

0.8058

0.8204

0.835

0.8476

0.8602

0.8728

0.8854

0.898

0.9104

0.9228

0.9352

0.9476

0.96

0.971

0.982

0.989

0.995

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



		180

		177.7080160032

		176.7584289544

		176.0296376103

		175.4151144481

		174.8735999181

		174.3839350757

		173.9335513909

		173.5142603211

		173.120374465

		172.7477531349

		172.3932706532

		172.0544988389

		171.7295068143

		171.4167291338

		171.1148757298

		170.8949996031

		170.6802667937

		170.4703295907

		170.2648777186

		170.0636329279

		169.840325924

		169.6217733271

		169.407680812

		169.197783162

		168.9918403926

		168.6606925409

		168.3388251845

		168.0254898328

		167.7200332581

		167.4218813442

		167.0076267972

		166.6059650112

		166.2157948413

		165.8361663167

		165.4662530989

		165.0608153672

		164.6658563051

		164.2805857059

		163.9043075054

		163.5364047977

		163.1763277845

		162.8235839841

		162.4777302039

		162.1383659031

		161.8051276612

		161.5862075573

		161.3697716122

		161.1557341443

		160.9440142491

		160.7345354346

		160.5272252916

		160.3220151957

		160.1188400355

		159.9176379667

		159.718350187

		159.5209207309

		159.3252962816

		159.1314259992

		158.9392613627

		158.7487560243

		158.4972537336

		158.2485229778

		158.0024695629

		157.7590044527

		157.5180433826

		157.3686786449

		157.2202421093

		157.0727157056

		156.9260819344

		156.7803238428

		156.693282458

		156.6065469316

		156.5201138652

		156.4339799219

		156.3481418245

		156.2341456788

		156.1206622953

		156.0076843769

		155.8952047955

		155.7832165867

		155.671712944

		155.5606872143

		155.4501328932

		155.34004362

		155.2304131734

		155.0668145267

		154.9042145869

		154.7425939981

		154.5819340112

		154.4222164578

		154.2634237252

		154.105538733

		153.948544911

		153.7924261778

		153.637166921

		153.4314653984

		153.2272301761

		153.0244277965

		152.8230260307

		152.6229938159

		152.3748339456

		152.1287110681

		151.8845713977

		151.6423634237

		151.4020377784

		151.1635471143

		150.9268459898

		150.6918907645

		150.4586394999

		150.2270518686

		149.9970890688

		149.7687137449

		149.5418899128

		149.316582891

		149.0927592351

		148.7818369478

		148.473674095

		148.1681898008

		147.8653069454

		147.5649519251

		147.2670544324

		146.9715472524

		146.6783660762

		146.3874493275

		146.0987380031

		145.7306875643

		145.3660747673

		145.0047906848

		144.6467317956

		144.2917996163

		143.9399003641

		143.5909446484

		143.2448471876

		142.9015265493

		142.5609049107

		142.2229078385

		141.8874640848

		141.5545053997

		141.2239663565

		140.8957841911

		140.4977856633

		140.1031128224

		139.7116653953

		139.3233477363

		138.9380685317

		138.4865368405

		138.0389900563

		137.5952978932

		137.1553364953

		136.7189879976

		136.2695605707

		135.8237884843

		135.3815576276

		134.9427591863

		134.5072893017

		133.9475836057

		133.3930995196

		132.8436430436

		132.2990306441

		131.7590884682

		131.1475192101

		130.5416018735

		129.9411166413

		129.3458557352

		128.7556224911

		128.0246180546

		127.3008355018

		126.5839527076

		125.8736668823

		125.1696929239

		124.3884041062

		123.6143403016

		122.8471671756

		122.0865699002

		121.3322514976

		120.5307023387

		119.7357131076

		118.9469758864

		118.1641993696

		117.3871075027

		116.2187847269

		115.0620801058

		113.9161956253

		112.7803870333

		111.6539579109

		110.4873151147

		109.3294826534

		108.1798011894

		107.0376472942

		105.9024295628

		104.7617345387

		103.6269933494

		102.4976751915

		101.3732702106

		100.2532870824

		99.1140386911

		97.9784133755

		96.8459345678

		95.7161371719

		94.5885657358

		93.3938945156

		92.2006990032

		91.0084577873

		89.8166531926

		88.624769248

		87.2946340518

		85.9630377892

		84.6292533336

		83.2925427969

		81.9521537527

		80.5608526294

		79.1639105616

		77.7604168438

		76.3494233268

		74.9299378551

		73.3813673404

		71.8201988106

		70.2449299784

		68.6539460494

		67.0455005986

		65.3672776925

		63.6661980902

		61.9397354686

		60.1850742555

		58.399051888

		56.4131754654

		54.3804764942

		52.2947164888

		50.1485006181

		47.9329351975

		45.9568432328

		43.9124849418

		41.7893397029

		39.5742173981

		37.2501895551

		34.835042817

		32.2637219928

		29.4948446059

		26.4658692688

		23.0739180656

		19.6098106889

		15.420570793

		12.0406077412

		8.109614456

		0



-28.5

-28.4

-28.3

-28.2

-28.1

-28

-27.9

-27.8

-27.7

-27.6

-27.5

-27.4

-27.3

-27.2

-27.1

-27

-26.9

-26.8

-26.7

-26.6

-26.5

-26.4

-26.3

-26.2

-26.1

-26

-25.9

-25.8

-25.7

-25.6

-25.5

-25.4

-25.3

-25.2

-25.1

-25

-24.9

-24.8

-24.7

-24.6

-24.5

-24.4

-24.3

-24.2

-24.1

-24

-23.9

-23.8

-23.7

-23.6

-23.5

-23.4

-23.3

-23.2

-23.1

-23

-22.9

-22.8

-22.7

-22.6

-22.5

-22.4

-22.3

-22.2

-22.1

-22

-21.9

-21.8

-21.7

-21.6

-21.5

-21.4

-21.3

-21.2

-21.1

-21

-20.9

-20.8

-20.7

-20.6

-20.5

-20.4

-20.3

-20.2

-20.1

-20

-19.9

-19.8

-19.7

-19.6

-19.5

-19.4

-19.3

-19.2

-19.1

-19

-18.9

-18.8

-18.7

-18.6

-18.5

-18.4

-18.3

-18.2

-18.1

-18

-17.9

-17.8

-17.7

-17.6

-17.5

-17.4

-17.3

-17.2

-17.1

-17

-16.9

-16.8

-16.7

-16.6

-16.5

-16.4

-16.3

-16.2

-16.1

-16

-15.9

-15.8

-15.7

-15.6

-15.5

-15.4

-15.3

-15.2

-15.1

-15

-14.9

-14.8

-14.7

-14.6

-14.5

-14.4

-14.3

-14.2

-14.1

-14

-13.9

-13.8

-13.7

-13.6

-13.5

-13.4

-13.3

-13.2

-13.1

-13

-12.9

-12.8

-12.7

-12.6

-12.5

-12.4

-12.3

-12.2

-12.1

-12

-11.9

-11.8

-11.7

-11.6

-11.5

-11.4

-11.3

-11.2

-11.1

-11

-10.9

-10.8

-10.7

-10.6

-10.5

-10.4

-10.3

-10.2

-10.1

-10

-9.9

-9.8

-9.7

-9.6

-9.5

-9.4

-9.3

-9.2

-9.1

-9

-8.9

-8.8

-8.7

-8.6

-8.5

-8.4

-8.3

-8.2

-8.1

-8

-7.9

-7.8

-7.7

-7.6

-7.5

-7.4

-7.3

-7.2

-7.1

-7

-6.9

-6.8

-6.7

-6.6

-6.5

-6.4

-6.3

-6.2

-6.1

-6

-5.9

-5.8

-5.7

-5.6

-5.5

-5.4

-5.3

-5.2

-5.1

-5

-4.9

-4.8

-4.7

-4.6

-4.5

-4.4

-4.3

-4.2

-4.1

-4



		





Empirical CDF

0.8 -

0.6 -

T T T T | | .
LA
L4
Model 1 (L+R+FR+BA) <o
.
Model 2 (A+B) )
o
ses==eex Model 1 (L) o
Ad
=xr=ueax Model 2 (A) A
0" .:
5
:.
4
n: :'
0. ...
.. K
."" :.o
o" 5
oo” :.
R R
"
»“‘
“" .
""‘ ‘--‘ .
‘-" lllllllllllllll‘
L]

-25 -20 -15
normalized EIRP (dBm)

-10













-40 -35 -30 -25 -20 -15 -10 -5 0


normalized EIRP (dBm)


0


0.2


0.4


0.6


0.8


1


Empirical CDF


Model 1 (L+R+FR+BA)


Model 2  (A+B)


Model 1 (L)


Model 2 (A)





_1577505837.xls
Graph1

		180

		177.7080160032

		176.7584289544

		176.0296376103

		175.4151144481

		174.8735999181

		174.3839350757

		173.9335513909

		173.5142603211

		173.120374465

		172.7477531349

		172.3932706532

		172.0544988389

		171.7295068143

		171.4167291338

		171.1148757298

		170.8949996031

		170.6802667937

		170.4703295907

		170.2648777186

		170.0636329279

		169.840325924

		169.6217733271

		169.407680812

		169.197783162

		168.9918403926

		168.6606925409

		168.3388251845

		168.0254898328

		167.7200332581

		167.4218813442

		167.0076267972

		166.6059650112

		166.2157948413

		165.8361663167

		165.4662530989

		165.0608153672

		164.6658563051

		164.2805857059

		163.9043075054

		163.5364047977

		163.1763277845

		162.8235839841

		162.4777302039

		162.1383659031

		161.8051276612

		161.5862075573

		161.3697716122

		161.1557341443

		160.9440142491

		160.7345354346

		160.5272252916

		160.3220151957

		160.1188400355

		159.9176379667

		159.718350187

		159.5209207309

		159.3252962816

		159.1314259992

		158.9392613627

		158.7487560243

		158.4972537336

		158.2485229778

		158.0024695629

		157.7590044527

		157.5180433826

		157.3686786449

		157.2202421093

		157.0727157056

		156.9260819344

		156.7803238428

		156.693282458

		156.6065469316

		156.5201138652

		156.4339799219

		156.3481418245

		156.2341456788

		156.1206622953

		156.0076843769

		155.8952047955

		155.7832165867

		155.671712944

		155.5606872143

		155.4501328932

		155.34004362

		155.2304131734

		155.0668145267

		154.9042145869

		154.7425939981

		154.5819340112

		154.4222164578

		154.2634237252

		154.105538733

		153.948544911

		153.7924261778

		153.637166921

		153.4314653984

		153.2272301761

		153.0244277965

		152.8230260307

		152.6229938159

		152.3748339456

		152.1287110681

		151.8845713977

		151.6423634237

		151.4020377784

		151.1635471143

		150.9268459898

		150.6918907645

		150.4586394999

		150.2270518686

		149.9970890688

		149.7687137449

		149.5418899128

		149.316582891

		149.0927592351

		148.7818369478

		148.473674095

		148.1681898008

		147.8653069454

		147.5649519251

		147.2670544324

		146.9715472524

		146.6783660762

		146.3874493275

		146.0987380031

		145.7306875643

		145.3660747673

		145.0047906848

		144.6467317956

		144.2917996163

		143.9399003641

		143.5909446484

		143.2448471876

		142.9015265493

		142.5609049107

		142.2229078385

		141.8874640848

		141.5545053997

		141.2239663565

		140.8957841911

		140.4977856633

		140.1031128224

		139.7116653953

		139.3233477363

		138.9380685317

		138.4865368405

		138.0389900563

		137.5952978932

		137.1553364953

		136.7189879976

		136.2695605707

		135.8237884843

		135.3815576276

		134.9427591863

		134.5072893017

		133.9475836057

		133.3930995196

		132.8436430436

		132.2990306441

		131.7590884682

		131.1475192101

		130.5416018735

		129.9411166413

		129.3458557352

		128.7556224911

		128.0246180546

		127.3008355018

		126.5839527076

		125.8736668823

		125.1696929239

		124.3884041062

		123.6143403016

		122.8471671756

		122.0865699002

		121.3322514976

		120.5307023387

		119.7357131076

		118.9469758864

		118.1641993696

		117.3871075027

		116.2187847269

		115.0620801058

		113.9161956253

		112.7803870333

		111.6539579109

		110.4873151147

		109.3294826534

		108.1798011894

		107.0376472942

		105.9024295628

		104.7617345387

		103.6269933494

		102.4976751915

		101.3732702106

		100.2532870824

		99.1140386911

		97.9784133755

		96.8459345678

		95.7161371719

		94.5885657358

		93.3938945156

		92.2006990032

		91.0084577873

		89.8166531926

		88.624769248

		87.2946340518

		85.9630377892

		84.6292533336

		83.2925427969

		81.9521537527

		80.5608526294

		79.1639105616

		77.7604168438

		76.3494233268

		74.9299378551

		73.3813673404

		71.8201988106

		70.2449299784

		68.6539460494

		67.0455005986

		65.3672776925

		63.6661980902

		61.9397354686

		60.1850742555

		58.399051888

		56.4131754654

		54.3804764942

		52.2947164888

		50.1485006181

		47.9329351975

		45.9568432328

		43.9124849418

		41.7893397029

		39.5742173981

		37.2501895551

		34.835042817

		32.2637219928

		29.4948446059

		26.4658692688

		23.0739180656

		19.6098106889

		15.420570793

		12.0406077412

		8.109614456

		0



-28.5

-28.4

-28.3

-28.2

-28.1

-28

-27.9

-27.8

-27.7

-27.6

-27.5

-27.4

-27.3

-27.2

-27.1

-27

-26.9

-26.8

-26.7

-26.6

-26.5

-26.4

-26.3

-26.2

-26.1

-26

-25.9

-25.8

-25.7

-25.6

-25.5

-25.4

-25.3

-25.2

-25.1

-25

-24.9

-24.8

-24.7

-24.6

-24.5

-24.4

-24.3

-24.2

-24.1

-24

-23.9

-23.8

-23.7

-23.6

-23.5

-23.4

-23.3

-23.2

-23.1

-23

-22.9

-22.8

-22.7

-22.6

-22.5

-22.4

-22.3

-22.2

-22.1

-22

-21.9

-21.8

-21.7

-21.6

-21.5

-21.4

-21.3

-21.2

-21.1

-21

-20.9

-20.8

-20.7

-20.6

-20.5

-20.4

-20.3

-20.2

-20.1

-20

-19.9

-19.8

-19.7

-19.6

-19.5

-19.4

-19.3

-19.2

-19.1

-19

-18.9

-18.8

-18.7

-18.6

-18.5

-18.4

-18.3

-18.2

-18.1

-18

-17.9

-17.8

-17.7

-17.6

-17.5

-17.4

-17.3

-17.2

-17.1

-17

-16.9

-16.8

-16.7

-16.6

-16.5

-16.4

-16.3

-16.2

-16.1

-16

-15.9

-15.8

-15.7

-15.6

-15.5

-15.4

-15.3

-15.2

-15.1

-15

-14.9

-14.8

-14.7

-14.6

-14.5

-14.4

-14.3

-14.2

-14.1

-14

-13.9

-13.8

-13.7

-13.6

-13.5

-13.4

-13.3

-13.2

-13.1

-13

-12.9

-12.8

-12.7

-12.6

-12.5

-12.4

-12.3

-12.2

-12.1

-12

-11.9

-11.8

-11.7

-11.6

-11.5

-11.4

-11.3

-11.2

-11.1

-11

-10.9

-10.8

-10.7

-10.6

-10.5

-10.4

-10.3

-10.2

-10.1

-10

-9.9

-9.8

-9.7

-9.6

-9.5

-9.4

-9.3

-9.2

-9.1

-9

-8.9

-8.8

-8.7

-8.6

-8.5

-8.4

-8.3

-8.2

-8.1

-8

-7.9

-7.8

-7.7

-7.6

-7.5

-7.4

-7.3

-7.2

-7.1

-7

-6.9

-6.8

-6.7

-6.6

-6.5

-6.4

-6.3

-6.2

-6.1

-6

-5.9

-5.8

-5.7

-5.6

-5.5

-5.4

-5.3

-5.2

-5.1

-5

-4.9

-4.8

-4.7

-4.6

-4.5

-4.4

-4.3

-4.2

-4.1

-4



Sheet1

		

		EIRP		CDF		PDF		Angle

		-30		0		0		180

		-29.9		0		0		180

		-29.8		0		0		180

		-29.7		0		0		180

		-29.6		0		0		180

		-29.5		0		0		180

		-29.4		0		0		180

		-29.3		0		0		180

		-29.2		0		0		180

		-29.1		0		0		180

		-29		0		0		180

		-28.9		0		0		180

		-28.8		0		0		180

		-28.7		0		0		180

		-28.6		0		0		180

		-28.5		0		0		180

		-28.4		0.0004		0.0004		177.7080160032

		-28.3		0.0008		0.0004		176.7584289544

		-28.2		0.0012		0.0004		176.0296376103

		-28.1		0.0016		0.0004		175.4151144481

		-28		0.002		0.0004		174.8735999181

		-27.9		0.0024		0.0004		174.3839350757

		-27.8		0.0028		0.0004		173.9335513909

		-27.7		0.0032		0.0004		173.5142603211

		-27.6		0.0036		0.0004		173.120374465

		-27.5		0.004		0.0004		172.7477531349

		-27.4		0.0044		0.0004		172.3932706532

		-27.3		0.0048		0.0004		172.0544988389

		-27.2		0.0052		0.0004		171.7295068143

		-27.1		0.0056		0.0004		171.4167291338

		-27		0.006		0.0004		171.1148757298

		-26.9		0.0063		0.0003		170.8949996031

		-26.8		0.0066		0.0003		170.6802667937

		-26.7		0.0069		0.0003		170.4703295907

		-26.6		0.0072		0.0003		170.2648777186

		-26.5		0.0075		0.0003		170.0636329279

		-26.4		0.00784		0.00034		169.840325924

		-26.3		0.00818		0.00034		169.6217733271

		-26.2		0.00852		0.00034		169.407680812

		-26.1		0.00886		0.00034		169.197783162

		-26		0.0092		0.00034		168.9918403926

		-25.9		0.00976		0.00056		168.6606925409

		-25.8		0.01032		0.00056		168.3388251845

		-25.7		0.01088		0.00056		168.0254898328

		-25.6		0.01144		0.00056		167.7200332581

		-25.5		0.012		0.00056		167.4218813442

		-25.4		0.0128		0.0008		167.0076267972

		-25.3		0.0136		0.0008		166.6059650112

		-25.2		0.0144		0.0008		166.2157948413

		-25.1		0.0152		0.0008		165.8361663167

		-25		0.016		0.0008		165.4662530989

		-24.9		0.0169		0.0009		165.0608153672

		-24.8		0.0178		0.0009		164.6658563051

		-24.7		0.0187		0.0009		164.2805857059

		-24.6		0.0196		0.0009		163.9043075054

		-24.5		0.0205		0.0009		163.5364047977

		-24.4		0.0214		0.0009		163.1763277845

		-24.3		0.0223		0.0009		162.8235839841

		-24.2		0.0232		0.0009		162.4777302039

		-24.1		0.0241		0.0009		162.1383659031

		-24		0.025		0.0009		161.8051276612

		-23.9		0.0256		0.0006		161.5862075573

		-23.8		0.0262		0.0006		161.3697716122

		-23.7		0.0268		0.0006		161.1557341443

		-23.6		0.0274		0.0006		160.9440142491

		-23.5		0.028		0.0006		160.7345354346

		-23.4		0.0286		0.0006		160.5272252916

		-23.3		0.0292		0.0006		160.3220151957

		-23.2		0.0298		0.0006		160.1188400355

		-23.1		0.0304		0.0006		159.9176379667

		-23		0.031		0.0006		159.718350187

		-22.9		0.0316		0.0006		159.5209207309

		-22.8		0.0322		0.0006		159.3252962816

		-22.7		0.0328		0.0006		159.1314259992

		-22.6		0.0334		0.0006		158.9392613627

		-22.5		0.034		0.0006		158.7487560243

		-22.4		0.0348		0.0008		158.4972537336

		-22.3		0.0356		0.0008		158.2485229778

		-22.2		0.0364		0.0008		158.0024695629

		-22.1		0.0372		0.0008		157.7590044527

		-22		0.038		0.0008		157.5180433826

		-21.9		0.0385		0.0005		157.3686786449

		-21.8		0.039		0.0005		157.2202421093

		-21.7		0.0395		0.0005		157.0727157056

		-21.6		0.04		0.0005		156.9260819344

		-21.5		0.0405		0.0005		156.7803238428

		-21.4		0.0408		0.0003		156.693282458

		-21.3		0.0411		0.0003		156.6065469316

		-21.2		0.0414		0.0003		156.5201138652

		-21.1		0.0417		0.0003		156.4339799219

		-21		0.042		0.0003		156.3481418245

		-20.9		0.0424		0.0004		156.2341456788

		-20.8		0.0428		0.0004		156.1206622953

		-20.7		0.0432		0.0004		156.0076843769

		-20.6		0.0436		0.0004		155.8952047955

		-20.5		0.044		0.0004		155.7832165867

		-20.4		0.0444		0.0004		155.671712944

		-20.3		0.0448		0.0004		155.5606872143

		-20.2		0.0452		0.0004		155.4501328932

		-20.1		0.0456		0.0004		155.34004362

		-20		0.046		0.0004		155.2304131734

		-19.9		0.0466		0.0006		155.0668145267

		-19.8		0.0472		0.0006		154.9042145869

		-19.7		0.0478		0.0006		154.7425939981

		-19.6		0.0484		0.0006		154.5819340112

		-19.5		0.049		0.0006		154.4222164578

		-19.4		0.0496		0.0006		154.2634237252

		-19.3		0.0502		0.0006		154.105538733

		-19.2		0.0508		0.0006		153.948544911

		-19.1		0.0514		0.0006		153.7924261778

		-19		0.052		0.0006		153.637166921

		-18.9		0.0528		0.0008		153.4314653984

		-18.8		0.0536		0.0008		153.2272301761

		-18.7		0.0544		0.0008		153.0244277965

		-18.6		0.0552		0.0008		152.8230260307

		-18.5		0.056		0.0008		152.6229938159

		-18.4		0.057		0.001		152.3748339456

		-18.3		0.058		0.001		152.1287110681

		-18.2		0.059		0.001		151.8845713977

		-18.1		0.06		0.001		151.6423634237

		-18		0.061		0.001		151.4020377784

		-17.9		0.062		0.001		151.1635471143

		-17.8		0.063		0.001		150.9268459898

		-17.7		0.064		0.001		150.6918907645

		-17.6		0.065		0.001		150.4586394999

		-17.5		0.066		0.001		150.2270518686

		-17.4		0.067		0.001		149.9970890688

		-17.3		0.068		0.001		149.7687137449

		-17.2		0.069		0.001		149.5418899128

		-17.1		0.07		0.001		149.316582891

		-17		0.071		0.001		149.0927592351

		-16.9		0.0724		0.0014		148.7818369478

		-16.8		0.0738		0.0014		148.473674095

		-16.7		0.0752		0.0014		148.1681898008

		-16.6		0.0766		0.0014		147.8653069454

		-16.5		0.078		0.0014		147.5649519251

		-16.4		0.0794		0.0014		147.2670544324

		-16.3		0.0808		0.0014		146.9715472524

		-16.2		0.0822		0.0014		146.6783660762

		-16.1		0.0836		0.0014		146.3874493275

		-16		0.085		0.0014		146.0987380031

		-15.9		0.0868		0.0018		145.7306875643

		-15.8		0.0886		0.0018		145.3660747673

		-15.7		0.0904		0.0018		145.0047906848

		-15.6		0.0922		0.0018		144.6467317956

		-15.5		0.094		0.0018		144.2917996163

		-15.4		0.0958		0.0018		143.9399003641

		-15.3		0.0976		0.0018		143.5909446484

		-15.2		0.0994		0.0018		143.2448471876

		-15.1		0.1012		0.0018		142.9015265493

		-15		0.103		0.0018		142.5609049107

		-14.9		0.1048		0.0018		142.2229078385

		-14.8		0.1066		0.0018		141.8874640848

		-14.7		0.1084		0.0018		141.5545053997

		-14.6		0.1102		0.0018		141.2239663565

		-14.5		0.112		0.0018		140.8957841911

		-14.4		0.1142		0.0022		140.4977856633

		-14.3		0.1164		0.0022		140.1031128224

		-14.2		0.1186		0.0022		139.7116653953

		-14.1		0.1208		0.0022		139.3233477363

		-14		0.123		0.0022		138.9380685317

		-13.9		0.1256		0.0026		138.4865368405

		-13.8		0.1282		0.0026		138.0389900563

		-13.7		0.1308		0.0026		137.5952978932

		-13.6		0.1334		0.0026		137.1553364953

		-13.5		0.136		0.0026		136.7189879976

		-13.4		0.1387		0.0027		136.2695605707

		-13.3		0.1414		0.0027		135.8237884843

		-13.2		0.1441		0.0027		135.3815576276

		-13.1		0.1468		0.0027		134.9427591863

		-13		0.1495		0.0027		134.5072893017

		-12.9		0.153		0.0035		133.9475836057

		-12.8		0.1565		0.0035		133.3930995196

		-12.7		0.16		0.0035		132.8436430436

		-12.6		0.1635		0.0035		132.2990306441

		-12.5		0.167		0.0035		131.7590884682

		-12.4		0.171		0.004		131.1475192101

		-12.3		0.175		0.004		130.5416018735

		-12.2		0.179		0.004		129.9411166413

		-12.1		0.183		0.004		129.3458557352

		-12		0.187		0.004		128.7556224911

		-11.9		0.192		0.005		128.0246180546

		-11.8		0.197		0.005		127.3008355018

		-11.7		0.202		0.005		126.5839527076

		-11.6		0.207		0.005		125.8736668823

		-11.5		0.212		0.005		125.1696929239

		-11.4		0.2176		0.0056		124.3884041062

		-11.3		0.2232		0.0056		123.6143403016

		-11.2		0.2288		0.0056		122.8471671756

		-11.1		0.2344		0.0056		122.0865699002

		-11		0.24		0.0056		121.3322514976

		-10.9		0.246		0.006		120.5307023387

		-10.8		0.252		0.006		119.7357131076

		-10.7		0.258		0.006		118.9469758864

		-10.6		0.264		0.006		118.1641993696

		-10.5		0.27		0.006		117.3871075027

		-10.4		0.2791		0.0091		116.2187847269

		-10.3		0.2882		0.0091		115.0620801058

		-10.2		0.2973		0.0091		113.9161956253

		-10.1		0.3064		0.0091		112.7803870333

		-10		0.3155		0.0091		111.6539579109

		-9.9		0.325		0.0095		110.4873151147

		-9.8		0.3345		0.0095		109.3294826534

		-9.7		0.344		0.0095		108.1798011894

		-9.6		0.3535		0.0095		107.0376472942

		-9.5		0.363		0.0095		105.9024295628

		-9.4		0.3726		0.0096		104.7617345387

		-9.3		0.3822		0.0096		103.6269933494

		-9.2		0.3918		0.0096		102.4976751915

		-9.1		0.4014		0.0096		101.3732702106

		-9		0.411		0.0096		100.2532870824

		-8.9		0.4208		0.0098		99.1140386911

		-8.8		0.4306		0.0098		97.9784133755

		-8.7		0.4404		0.0098		96.8459345678

		-8.6		0.4502		0.0098		95.7161371719

		-8.5		0.46		0.0098		94.5885657358

		-8.4		0.4704		0.0104		93.3938945156

		-8.3		0.4808		0.0104		92.2006990032

		-8.2		0.4912		0.0104		91.0084577873

		-8.1		0.5016		0.0104		89.8166531926

		-8		0.512		0.0104		88.624769248

		-7.9		0.5236		0.0116		87.2946340518

		-7.8		0.5352		0.0116		85.9630377892

		-7.7		0.5468		0.0116		84.6292533336

		-7.6		0.5584		0.0116		83.2925427969

		-7.5		0.57		0.0116		81.9521537527

		-7.4		0.582		0.012		80.5608526294

		-7.3		0.594		0.012		79.1639105616

		-7.2		0.606		0.012		77.7604168438

		-7.1		0.618		0.012		76.3494233268

		-7		0.63		0.012		74.9299378551

		-6.9		0.643		0.013		73.3813673404

		-6.8		0.656		0.013		71.8201988106

		-6.7		0.669		0.013		70.2449299784

		-6.6		0.682		0.013		68.6539460494

		-6.5		0.695		0.013		67.0455005986

		-6.4		0.7084		0.0134		65.3672776925

		-6.3		0.7218		0.0134		63.6661980902

		-6.2		0.7352		0.0134		61.9397354686

		-6.1		0.7486		0.0134		60.1850742555

		-6		0.762		0.0134		58.399051888

		-5.9		0.7766		0.0146		56.4131754654

		-5.8		0.7912		0.0146		54.3804764942

		-5.7		0.8058		0.0146		52.2947164888

		-5.6		0.8204		0.0146		50.1485006181

		-5.5		0.835		0.0146		47.9329351975

		-5.4		0.8476		0.0126		45.9568432328

		-5.3		0.8602		0.0126		43.9124849418

		-5.2		0.8728		0.0126		41.7893397029

		-5.1		0.8854		0.0126		39.5742173981

		-5		0.898		0.0126		37.2501895551

		-4.9		0.9104		0.0124		34.835042817

		-4.8		0.9228		0.0124		32.2637219928

		-4.7		0.9352		0.0124		29.4948446059

		-4.6		0.9476		0.0124		26.4658692688

		-4.5		0.96		0.0124		23.0739180656

		-4.4		0.971		0.011		19.6098106889

		-4.3		0.982		0.011		15.420570793

		-4.2		0.989		0.007		12.0406077412

		-4.1		0.995		0.006		8.109614456

		-4		1		0.005		0

		-3.9		1		0		0

		-3.8		1		0		0

		-3.7		1		0		0

		-3.6		1		0		0

		-3.5		1		0		0

		-3.4		1		0		0

		-3.3		1		0		0

		-3.2		1		0		0

		-3.1		1		0		0

		-3		1		0		0

		-2.9		1		0		0

		-2.8		1		0		0

		-2.7		1		0		0

		-2.6		1		0		0

		-2.5		1		0		0

		-2.4		1		0		0

		-2.3		1		0		0

		-2.2		1		0		0

		-2.1		1		0		0

		-2		1		0		0

		-1.9		1		0		0

		-1.8		1		0		0

		-1.7		1		0		0

		-1.6		1		0		0

		-1.5		1		0		0

		-1.4		1		0		0

		-1.3		1		0		0

		-1.2		1		0		0

		-1.1		1		0		0

		-1		1		0		0

		-0.9		1		0		0

		-0.8		1		0		0

		-0.7		1		0		0

		-0.6		1		0		0

		-0.5		1		0		0

		-0.4		1		0		0

		-0.3		1		0		0

		-0.2		1		0		0

		-0.1		1		0		0

		0		1		0		0





Sheet1

		





Sheet2

		





Sheet3

		





		





		-30

		-29.9

		-29.8

		-29.7

		-29.6

		-29.5

		-29.4

		-29.3

		-29.2

		-29.1

		-29

		-28.9

		-28.8

		-28.7

		-28.6

		-28.5

		-28.4

		-28.3

		-28.2

		-28.1

		-28

		-27.9

		-27.8

		-27.7

		-27.6

		-27.5

		-27.4

		-27.3

		-27.2

		-27.1

		-27

		-26.9

		-26.8

		-26.7

		-26.6

		-26.5

		-26.4

		-26.3

		-26.2

		-26.1

		-26

		-25.9

		-25.8

		-25.7

		-25.6

		-25.5

		-25.4

		-25.3

		-25.2

		-25.1

		-25

		-24.9

		-24.8

		-24.7

		-24.6

		-24.5

		-24.4

		-24.3

		-24.2

		-24.1

		-24

		-23.9

		-23.8

		-23.7

		-23.6

		-23.5

		-23.4

		-23.3

		-23.2

		-23.1

		-23

		-22.9

		-22.8

		-22.7

		-22.6

		-22.5

		-22.4

		-22.3

		-22.2

		-22.1

		-22

		-21.9

		-21.8

		-21.7

		-21.6

		-21.5

		-21.4

		-21.3

		-21.2

		-21.1

		-21

		-20.9

		-20.8

		-20.7

		-20.6

		-20.5

		-20.4

		-20.3

		-20.2

		-20.1

		-20

		-19.9

		-19.8

		-19.7

		-19.6

		-19.5

		-19.4

		-19.3

		-19.2

		-19.1

		-19

		-18.9

		-18.8

		-18.7

		-18.6

		-18.5

		-18.4

		-18.3

		-18.2

		-18.1

		-18

		-17.9

		-17.8

		-17.7

		-17.6

		-17.5

		-17.4

		-17.3

		-17.2

		-17.1

		-17

		-16.9

		-16.8

		-16.7

		-16.6

		-16.5

		-16.4

		-16.3

		-16.2

		-16.1

		-16

		-15.9

		-15.8

		-15.7

		-15.6

		-15.5

		-15.4

		-15.3

		-15.2

		-15.1

		-15

		-14.9

		-14.8

		-14.7

		-14.6

		-14.5

		-14.4

		-14.3

		-14.2

		-14.1

		-14

		-13.9

		-13.8

		-13.7

		-13.6

		-13.5

		-13.4

		-13.3

		-13.2

		-13.1

		-13

		-12.9

		-12.8

		-12.7

		-12.6

		-12.5

		-12.4

		-12.3

		-12.2

		-12.1

		-12

		-11.9

		-11.8

		-11.7

		-11.6

		-11.5

		-11.4

		-11.3

		-11.2

		-11.1

		-11

		-10.9

		-10.8

		-10.7

		-10.6

		-10.5

		-10.4

		-10.3

		-10.2

		-10.1

		-10

		-9.9

		-9.8

		-9.7

		-9.6

		-9.5

		-9.4

		-9.3

		-9.2

		-9.1

		-9

		-8.9

		-8.8

		-8.7

		-8.6

		-8.5

		-8.4

		-8.3

		-8.2

		-8.1

		-8

		-7.9

		-7.8

		-7.7

		-7.6

		-7.5

		-7.4

		-7.3

		-7.2

		-7.1

		-7

		-6.9

		-6.8

		-6.7

		-6.6

		-6.5

		-6.4

		-6.3

		-6.2

		-6.1

		-6

		-5.9

		-5.8

		-5.7

		-5.6

		-5.5

		-5.4

		-5.3

		-5.2

		-5.1

		-5

		-4.9

		-4.8

		-4.7

		-4.6

		-4.5

		-4.4

		-4.3

		-4.2

		-4.1

		-4

		-3.9

		-3.8

		-3.7

		-3.6

		-3.5

		-3.4

		-3.3

		-3.2

		-3.1

		-3

		-2.9

		-2.8

		-2.7

		-2.6

		-2.5

		-2.4

		-2.3

		-2.2

		-2.1

		-2

		-1.9

		-1.8

		-1.7

		-1.6

		-1.5

		-1.4

		-1.3

		-1.2

		-1.1

		-1

		-0.9

		-0.8

		-0.7

		-0.6

		-0.5

		-0.4

		-0.3

		-0.2

		-0.1

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.0004

0.0008

0.0012

0.0016

0.002

0.0024

0.0028

0.0032

0.0036

0.004

0.0044

0.0048

0.0052

0.0056

0.006

0.0063

0.0066

0.0069

0.0072

0.0075

0.00784

0.00818

0.00852

0.00886

0.0092

0.00976

0.01032

0.01088

0.01144

0.012

0.0128

0.0136

0.0144

0.0152

0.016

0.0169

0.0178

0.0187

0.0196

0.0205

0.0214

0.0223

0.0232

0.0241

0.025

0.0256

0.0262

0.0268

0.0274

0.028

0.0286

0.0292

0.0298

0.0304

0.031

0.0316

0.0322

0.0328

0.0334

0.034

0.0348

0.0356

0.0364

0.0372

0.038

0.0385

0.039

0.0395

0.04

0.0405

0.0408

0.0411

0.0414

0.0417

0.042

0.0424

0.0428

0.0432

0.0436

0.044

0.0444

0.0448

0.0452

0.0456

0.046

0.0466

0.0472

0.0478

0.0484

0.049

0.0496

0.0502

0.0508

0.0514

0.052

0.0528

0.0536

0.0544

0.0552

0.056

0.057

0.058

0.059

0.06

0.061

0.062

0.063

0.064

0.065

0.066

0.067

0.068

0.069

0.07

0.071

0.0724

0.0738

0.0752

0.0766

0.078

0.0794

0.0808

0.0822

0.0836

0.085

0.0868

0.0886

0.0904

0.0922

0.094

0.0958

0.0976

0.0994

0.1012

0.103

0.1048

0.1066

0.1084

0.1102

0.112

0.1142

0.1164

0.1186

0.1208

0.123

0.1256

0.1282

0.1308

0.1334

0.136

0.1387

0.1414

0.1441

0.1468

0.1495

0.153

0.1565

0.16

0.1635

0.167

0.171

0.175

0.179

0.183

0.187

0.192

0.197

0.202

0.207

0.212

0.2176

0.2232

0.2288

0.2344

0.24

0.246

0.252

0.258

0.264

0.27

0.2791

0.2882

0.2973

0.3064

0.3155

0.325

0.3345

0.344

0.3535

0.363

0.3726

0.3822

0.3918

0.4014

0.411

0.4208

0.4306

0.4404

0.4502

0.46

0.4704

0.4808

0.4912

0.5016

0.512

0.5236

0.5352

0.5468

0.5584

0.57

0.582

0.594

0.606

0.618

0.63

0.643

0.656

0.669

0.682

0.695

0.7084

0.7218

0.7352

0.7486

0.762

0.7766

0.7912

0.8058

0.8204

0.835

0.8476

0.8602

0.8728

0.8854

0.898

0.9104

0.9228

0.9352

0.9476

0.96

0.971

0.982

0.989

0.995

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



		180

		177.7080160032

		176.7584289544

		176.0296376103

		175.4151144481

		174.8735999181

		174.3839350757

		173.9335513909

		173.5142603211

		173.120374465

		172.7477531349

		172.3932706532

		172.0544988389

		171.7295068143

		171.4167291338

		171.1148757298

		170.8949996031

		170.6802667937

		170.4703295907

		170.2648777186

		170.0636329279

		169.840325924

		169.6217733271

		169.407680812

		169.197783162

		168.9918403926

		168.6606925409

		168.3388251845

		168.0254898328

		167.7200332581

		167.4218813442

		167.0076267972

		166.6059650112

		166.2157948413

		165.8361663167

		165.4662530989

		165.0608153672

		164.6658563051

		164.2805857059

		163.9043075054

		163.5364047977

		163.1763277845

		162.8235839841

		162.4777302039

		162.1383659031

		161.8051276612

		161.5862075573

		161.3697716122

		161.1557341443

		160.9440142491

		160.7345354346

		160.5272252916

		160.3220151957

		160.1188400355

		159.9176379667

		159.718350187

		159.5209207309

		159.3252962816

		159.1314259992

		158.9392613627

		158.7487560243

		158.4972537336

		158.2485229778

		158.0024695629

		157.7590044527

		157.5180433826

		157.3686786449

		157.2202421093

		157.0727157056

		156.9260819344

		156.7803238428

		156.693282458

		156.6065469316

		156.5201138652

		156.4339799219

		156.3481418245

		156.2341456788

		156.1206622953

		156.0076843769

		155.8952047955

		155.7832165867

		155.671712944

		155.5606872143

		155.4501328932

		155.34004362

		155.2304131734

		155.0668145267

		154.9042145869

		154.7425939981

		154.5819340112

		154.4222164578

		154.2634237252

		154.105538733

		153.948544911

		153.7924261778

		153.637166921

		153.4314653984

		153.2272301761

		153.0244277965

		152.8230260307

		152.6229938159

		152.3748339456

		152.1287110681

		151.8845713977

		151.6423634237

		151.4020377784

		151.1635471143

		150.9268459898

		150.6918907645

		150.4586394999

		150.2270518686

		149.9970890688

		149.7687137449

		149.5418899128

		149.316582891

		149.0927592351

		148.7818369478

		148.473674095

		148.1681898008

		147.8653069454

		147.5649519251

		147.2670544324

		146.9715472524

		146.6783660762

		146.3874493275

		146.0987380031

		145.7306875643

		145.3660747673

		145.0047906848

		144.6467317956

		144.2917996163

		143.9399003641

		143.5909446484

		143.2448471876

		142.9015265493

		142.5609049107

		142.2229078385

		141.8874640848

		141.5545053997

		141.2239663565

		140.8957841911

		140.4977856633

		140.1031128224

		139.7116653953

		139.3233477363

		138.9380685317

		138.4865368405

		138.0389900563

		137.5952978932

		137.1553364953

		136.7189879976

		136.2695605707

		135.8237884843

		135.3815576276

		134.9427591863

		134.5072893017

		133.9475836057

		133.3930995196

		132.8436430436

		132.2990306441

		131.7590884682

		131.1475192101

		130.5416018735

		129.9411166413

		129.3458557352

		128.7556224911

		128.0246180546

		127.3008355018

		126.5839527076

		125.8736668823

		125.1696929239

		124.3884041062

		123.6143403016

		122.8471671756

		122.0865699002

		121.3322514976

		120.5307023387

		119.7357131076

		118.9469758864

		118.1641993696

		117.3871075027

		116.2187847269

		115.0620801058

		113.9161956253

		112.7803870333

		111.6539579109

		110.4873151147

		109.3294826534

		108.1798011894

		107.0376472942

		105.9024295628

		104.7617345387

		103.6269933494

		102.4976751915

		101.3732702106

		100.2532870824

		99.1140386911

		97.9784133755

		96.8459345678

		95.7161371719

		94.5885657358

		93.3938945156

		92.2006990032

		91.0084577873

		89.8166531926

		88.624769248

		87.2946340518

		85.9630377892

		84.6292533336

		83.2925427969

		81.9521537527

		80.5608526294

		79.1639105616

		77.7604168438

		76.3494233268

		74.9299378551

		73.3813673404

		71.8201988106

		70.2449299784

		68.6539460494

		67.0455005986

		65.3672776925

		63.6661980902

		61.9397354686

		60.1850742555

		58.399051888

		56.4131754654

		54.3804764942

		52.2947164888

		50.1485006181

		47.9329351975

		45.9568432328

		43.9124849418

		41.7893397029

		39.5742173981

		37.2501895551

		34.835042817

		32.2637219928

		29.4948446059

		26.4658692688

		23.0739180656

		19.6098106889

		15.420570793

		12.0406077412

		8.109614456

		0



-28.5

-28.4

-28.3

-28.2

-28.1

-28

-27.9

-27.8

-27.7

-27.6

-27.5

-27.4

-27.3

-27.2

-27.1

-27

-26.9

-26.8

-26.7

-26.6

-26.5

-26.4

-26.3

-26.2

-26.1

-26

-25.9

-25.8

-25.7

-25.6

-25.5

-25.4

-25.3

-25.2

-25.1

-25

-24.9

-24.8

-24.7

-24.6

-24.5

-24.4

-24.3

-24.2

-24.1

-24

-23.9

-23.8

-23.7

-23.6

-23.5

-23.4

-23.3

-23.2

-23.1

-23

-22.9

-22.8

-22.7

-22.6

-22.5

-22.4

-22.3

-22.2

-22.1

-22

-21.9

-21.8

-21.7

-21.6

-21.5

-21.4

-21.3

-21.2

-21.1

-21

-20.9

-20.8

-20.7

-20.6

-20.5

-20.4

-20.3

-20.2

-20.1

-20

-19.9

-19.8

-19.7

-19.6

-19.5

-19.4

-19.3

-19.2

-19.1

-19

-18.9

-18.8

-18.7

-18.6

-18.5

-18.4

-18.3

-18.2

-18.1

-18

-17.9

-17.8

-17.7

-17.6

-17.5

-17.4

-17.3

-17.2

-17.1

-17

-16.9

-16.8

-16.7

-16.6

-16.5

-16.4

-16.3

-16.2

-16.1

-16

-15.9

-15.8

-15.7

-15.6

-15.5

-15.4

-15.3

-15.2

-15.1

-15

-14.9

-14.8

-14.7

-14.6

-14.5

-14.4

-14.3

-14.2

-14.1

-14

-13.9

-13.8

-13.7

-13.6

-13.5

-13.4

-13.3

-13.2

-13.1

-13

-12.9

-12.8

-12.7

-12.6

-12.5

-12.4

-12.3

-12.2

-12.1

-12

-11.9

-11.8

-11.7

-11.6

-11.5

-11.4

-11.3

-11.2

-11.1

-11

-10.9

-10.8

-10.7

-10.6

-10.5

-10.4

-10.3

-10.2

-10.1

-10

-9.9

-9.8

-9.7

-9.6

-9.5

-9.4

-9.3

-9.2

-9.1

-9

-8.9

-8.8

-8.7

-8.6

-8.5

-8.4

-8.3

-8.2

-8.1

-8

-7.9

-7.8

-7.7

-7.6

-7.5

-7.4

-7.3

-7.2

-7.1

-7

-6.9

-6.8

-6.7

-6.6

-6.5

-6.4

-6.3

-6.2

-6.1

-6

-5.9

-5.8

-5.7

-5.6

-5.5

-5.4

-5.3

-5.2

-5.1

-5

-4.9

-4.8

-4.7

-4.6

-4.5

-4.4

-4.3

-4.2

-4.1

-4



		





Empirical CDF

0.8 -

0.6 -

T T T T | | .
LA
L4
Model 1 (L+R+FR+BA) <o
.
Model 2 (A+B) )
o
ses==eex Model 1 (L) o
Ad
=xr=ueax Model 2 (A) A
0" .:
5
:.
4
n: :'
0. ...
.. K
."" :.o
o" 5
oo” :.
R R
"
»“‘
“" .
""‘ ‘--‘ .
‘-" lllllllllllllll‘
L]

-25 -20 -15
normalized EIRP (dBm)

-10













-40 -35 -30 -25 -20 -15 -10 -5 0


normalized EIRP (dBm)


0


0.2


0.4


0.6


0.8


1


Empirical CDF


Model 1 (L+R+FR+BA)


Model 2  (A+B)


Model 1 (L)


Model 2 (A)





