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DescriptionIteam

SercommBrand Name

Nokia AIOSC Indoor 5GEquipment

2F, No. 3-1, YuanQu St. Taipei, Taiwan 115 R.O.C.Test Location

RadiationTest Condition

John Hsieh, SercommTest Engineer

ETS-Lindgren AMS-8500 Antenna Measurement Chamber Test Environment

May 2, 2024 ~ May 14, 2024Test Date

Test Information
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ETS-Lindgren AMS-8500 antenna measurement system with a size of 7.32(L) × 3.66(W) × 3.66(H) m3 is used for 

antenna performance test, which is based on the great-circle test method defined by CTIA. The multi-axis 

positioning system (MAPS) rotates the DUT around two orthogonal axes for full spherical coverage. 

Test Configuration
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Test Configuration



1. Fix the DUT on the dielectric support structure and connect the feeding cable to the antenna used for test

2. Set measurement parameters such as frequency range and sampling angle

3. Perform test and then get far-field data (radiation pattern, gain, efficiency)

4. Repeat test procedure for other antennas 

Test Setup & Procedure
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Test Equipment & Calibration
Network analyzer and reference antennas are used for calibration. Path loss and cable loss for different 

frequency bands can be checked and calculated. 
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Calibration
Due DateSerial No.Model No.CharacteristicsBrandInstrument

Dec. 31, 2024001697153126-700700 MHz ~ 900 MHzETS-LindgrenPrecision Sleeve Dipole 

Dec. 31, 2024001695923126-900900 MHz ~ 1000 MHzETS-LindgrenPrecision Sleeve Dipole 

Dec. 31, 2024001645993126-15501400 MHz ~ 1700 MHzETS-LindgrenPrecision Sleeve Dipole 

Dec. 31, 2024001695883126-18501700 MHz ~ 2000 MHzETS-LindgrenPrecision Sleeve Dipole 

Dec. 31, 2024001695933126-21502000 MHz ~ 2300 MHzETS-LindgrenPrecision Sleeve Dipole 

Dec. 31, 2024001695973126-25002300 MHz ~ 2700 MHzETS-LindgrenPrecision Sleeve Dipole 

Dec. 31, 2024002396523126-35003000 MHz ~ 4000 MHzETS-LindgrenPrecision Sleeve Dipole 

Dec. 31, 2024002397963126-45004000 MHz ~ 5000 MHzETS-LindgrenPrecision Sleeve Dipole 

Dec. 31, 2024001697283126-55005000 MHz ~ 6000 MHzETS-LindgrenPrecision Sleeve Dipole 

Dec. 31, 2024002354883126-65006000 MHz ~ 7200 MHzETS-LindgrenPrecision Sleeve Dipole 

Jan. 15, 2025BBHA 9120D-1294BBHA 9120D1 GHz ~ 18 GHzSCHWARZBECKHorn Antenna

Non-Calibration 
Required

1437EMQ-100Control chamber systemETS-LindgrenEMQuest Antenna 
Measurement Software

Test Equipment & Calibration
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FeedingPolarizationMaterial TypeFrequencyAnt No.

CableHorizontal FR4Dipole3300 MHz - 4200 MHzAnt 1 - 2

CableVerticalMetalPIFA3300 MHz - 4200 MHzAnt 3 - 4

CableVerticalMetalPIFA2400 MHz - 2500 MHzAnt 5

Antenna Structure & Placement
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Ant No.PolarizationQuantitySpecConnectorPart numberItem

Ant5Linear1Metal 48mm GY MMCX6172006WJH1

Ant4Linear1Metal 202mm BU MMCX6172006XJH2

Ant3Linear1Metal 49mm WH MMCX6172006YJH3

Ant2Linear1PCB 212mm RE MMCX6172006ZJH4

Ant1Linear1PCB 55mm BL MMCX6172007BJH5



Return Loss spec < -10 dB 
Isolation spec < -20 dB

Ant 1
Ant 2
Isolation

Return Loss & Isolation - Ant 1 & Ant 2

10



Return Loss spec < -10 dB 
Isolation spec < -20 dB

Ant 3
Ant 4
Isolation

Return Loss & Isolation - Ant 3 & Ant 4

11



Return Loss spec < -10 dB 

Ant 5

Return Loss - Ant 5
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Isolation spec < -20 dB

Isolation

Isolation - Ant 1 & Ant 3
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Isolation

Isolation spec < -20 dB

Isolation - Ant 1 & Ant 4
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Isolation

Isolation spec < -20 dB

Isolation - Ant 2 & Ant 3
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Isolation

Isolation spec < -20 dB

Isolation - Ant 2 & Ant 4
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Elevation Plane1
(YZ Plane)

Elevation Plane2
(XZ Plane)

Azimuth Plane

3450MHz
3800MHz
4200MHz

Ant 1

Downtilt 30 degree

2D Radiation Pattern - Ant 1
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Azimuth Plane

3450MHz
3800MHz
4200MHz

Ant 2

Elevation Plane1
(YZ Plane)

Elevation Plane2
(XZ Plane)

Downtilt 30 degree

2D Radiation Pattern - Ant 2
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Azimuth Plane

3450MHz
3800MHz
4200MHz

Ant 3

Elevation Plane1
(YZ Plane)

Elevation Plane2
(XZ Plane)

Downtilt 30 degree

2D Radiation Pattern - Ant 3
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Azimuth Plane

3450MHz
3800MHz
4200MHz

Ant 4

Elevation Plane1
(YZ Plane)

Elevation Plane2
(XZ Plane)

Downtilt 30 degree

2D Radiation Pattern - Ant 4
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2D Radiation Pattern - Ant 5 @2G
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Azimuth PlaneElevation Plane1
(YZ Plane)

Elevation Plane2
(XZ Plane)

2400MHz
2450MHz
2500MHz

Ant 4



Azimuth PlaneElevation Plane1
(YZ Plane)

Elevation Plane2
(XZ Plane)

3D Radiation Pattern - Ant 5 @2450MHz
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Efficiency
(%)

Peak Gain
(dBi)Frequency

Ant 1

71.23.673450 MHz

72.53.833550 MHz

70.44.373700 MHz

75.14.593800 MHz

74.84.323980 MHz

70.94.244200 MHz

Ant 2

71.83.613450 MHz

72.34.123550 MHz

70.44.063700 MHz

73.74.343800 MHz

72.14.273980 MHz

70.84.094200 MHz

Efficiency
(%)

Peak Gain
(dBi)Frequency

Ant 3

72.84.023450 MHz

71.54.333550 MHz

73.74.583700 MHz

74.44.263800 MHz

71.34.343980 MHz

72.64.254200 MHz

Ant 4

73.23.853450 MHz

72.54.153550 MHz

71.84.323700 MHz

73.34.293800 MHz

70.14.363980 MHz

71.64.144200 MHz

Ant 4Ant 3Ant 2Ant 1

4.194.304.084.17Average Gain (dBi)

Peak Gain & Efficiency @ Ant 1 ~ 4
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Peak Gain & Efficiency @ Ant 5
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Efficiency
(%)

Peak Gain
(dBi)Frequency

70.24.672400 MHz

71.54.832450 MHz

70.44.372500 MHz



FeedingPolarizationMaterial TypeFrequencyAnt No.
CableHorizontal FR4Dipole3300 MHz - 4200 MHzAnt 1 - 2

CableVerticalMetalPIFA3300 MHz - 4200 MHzAnt 3 - 4

Ant 4
Peak Gain (dBi)

Ant 3
Peak Gain (dBi)

Ant 2
Peak Gain (dBi)

Ant 1 
Peak Gain (dBi)

Frequency 
(MHz)

3.854.023.613.673450

4.154.334.123.833550

4.324.584.064.373700

4.294.264.344.593800

4.364.344.274.323980

4.144.254.094.244200

Directional Gain Calculation (1/2)
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Directional Gain Calculation 
(dBi)Description

DG @ 3450MHz = 5.52
DG @ 3550MHz = 5.32
DG @ 3700MHz = 5.46
DG @ 3800MHz = 5.27
DG @ 3980MHz = 5.38
DG @ 4200MHz = 5.49

• The device has 4 FR1 antennas, where Ant 1 & 2 are horizontal polarization and Ant 3 & 4 are 
vertical polarization. These two co-polarized antenna pairs are with orthogonal polarization to 
each other. 

• According to the regulation KDB 662911, the correlated gain for Ant 1 & 2 and Ant 3 & 4 can be 
calculated respectively. Then select the maximum value between them as directional gain.

• Directional correlated gain formula = 10log[(10G1/20+10G2/20+...+10Gn/20)2/Nant]dBi



Directional Gain Calculation (2/2)
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Directional Gain Calculation 
(dBi)Description

DG @ 3450MHz = 5.52
DG @ 3550MHz = 5.32
DG @ 3700MHz = 5.46
DG @ 3800MHz = 5.27
DG @ 3980MHz = 5.38
DG @ 4200MHz = 5.49

• 3450MHz maximum correlated gain is 5.52dBi from Ant 3 and Ant 4. This occurs at phi 285 / theta 
45 and calculation =10log[(10Ant3/20+10Ant4/20)2/2]dBi = 10log[(103.53/20+101.36/20)2/2]dBi = 5.52dBi

• 3550MHz maximum correlated gain is 5.32dBi from Ant 1 and Ant 2. This occurs at phi 45 / theta 45 
and calculation =10log[(10Ant1/20+10Ant2/20)2/2]dBi = 10log[(103/20+101.56/20)2/2]dBi = 5.32dBi

• 3700MHz maximum correlated gain is 5.46dBi from Ant 1 and Ant 2. This occurs at phi 165 / theta 
45 and calculation =10log[(10Ant1/20+10Ant2/20)2/2]dBi = 10log[(101.44/20+103.36/20)2/2]dBi = 5.46dBi

• 3800MHz maximum correlated gain is 5.27dBi from Ant 3 and Ant 4. This occurs at phi 285 / theta 
60 and calculation =10log[(10Ant3/20+10Ant4/20)2/2]dBi = 10log[(100.41/20+103.78/20)2/2]dBi = 5.27dBi

• 3980MHz maximum correlated gain is 5.38dBi from Ant 1 and Ant 2. This occurs at phi 225 / theta 
45 and calculation =10log[(10Ant1/20+10Ant2/20)2/2]dBi = 10log[(102.83/20+101.88/20)2/2]dBi = 5.38dBi

• 4200MHz maximum correlated gain is 5.49dBi from Ant 3 and Ant 4. This occurs at phi 255 / theta 
45 and calculation =10log[(10Ant3/20+10Ant4/20)2/2]dBi = 10log[(104.02/20+100.61/20)2/2]dBi = 5.49dBi



Appendix
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Raw Data Ant 1 @ 3450MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-15.41-20.35-19.95-14.14-16.33-12.52-9.7-5.76-0.521.661.8-0.83-8.340

-15.41-20.37-14.56-17.36-13.97-12.19-6.43-4.44-0.692.342.75-0.42-8.3415

-15.41-18.59-16.16-13.03-18.68-11.06-6.1-1.951.382.822.05-0.23-8.3430

-15.41-19.22-16.84-13.31-14.13-8.83-5-1.821.392.831.25-1.39-8.3445

-15.41-19.25-16.19-15.32-11.58-10.75-6.12-2.120.072.310.66-2.3-8.3460

-15.41-18.3-14.46-14.34-18.51-9.4-7.78-4.4-0.530.33-1.08-2.64-8.3475

-15.41-16.65-19.49-15.76-16.28-14.87-7.66-4.31-2.36-0.37-1.47-2.35-8.3490

-15.41-14.58-15.45-18.86-16.93-12.15-8.58-5.74-2.23-0.24-0.35-1.91-8.34105

-15.41-14.13-12.03-12.26-13.38-9.34-5.54-3.38-1.580.730.81-2.24-8.34120

-15.41-13.95-12.61-10.95-8.22-6.66-6.15-2.280.11.931.81-2.21-8.34135

-15.41-14.44-15.07-12.56-9.92-6.97-6.42-3.51-0.371.972.21-2.1-8.34150

-15.41-14.71-17.2-15.72-13.25-9.17-7.44-3.81-1.171.452.18-1.78-8.34165

-15.41-15.09-22.69-17.24-15.19-10.01-8.26-4.26-1.631.971.8-1.12-8.34180

-15.41-15.6-23.22-25.38-17.55-11.3-7.54-3.23-0.852.121.83-0.85-8.34195

-15.41-15.53-18.72-18.83-13.69-10.36-5.83-3.4-0.12.161.92-0.74-8.34210

-15.41-13.72-18.51-21.68-12.61-10.88-9.08-4.420.462.832.17-1.43-8.34225

-15.41-12.86-20.98-16.54-17.05-12.6-6.36-2.331.663.051.9-2.83-8.34240

-15.41-12.21-15.76-18.94-15.33-12.89-5.82-1.642.323.141.29-3.98-8.34255

-15.41-13.77-15.3-18.71-14.05-12.39-7.61-1.581.722.220.47-4.97-8.34270

-15.41-15.41-17.24-20.65-15.55-15.06-9.23-3.79-2.3-2.12-0.31-4.78-8.34285

-15.41-16.91-19.04-16.84-21.08-16.57-9.69-6.26-3.1-2.82-0.11-4.1-8.34300

-15.41-16.62-24.07-15.64-11.78-11.2-6.96-2.590.390.740.45-3.5-8.34315

-15.41-17.31-16.08-18.47-18.57-12.59-8.44-2.521.032.240.72-2.94-8.34330

-15.41-18.09-16.7-22.66-19.85-20.44-6.62-4.560.462.280.32-1.99-8.34345

-15.41-20.35-19.95-14.14-16.33-12.52-9.7-5.76-0.521.661.8-0.83-8.34360 28



Raw Data Ant 1 @ 3550MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-13.56-15.51-15.7-16.53-17.25-15.01-15.28-7.01-1.161.211.07-2.22-13.350

-13.56-16.04-14.16-22.05-15.86-11.91-8.95-6.52-1.532.091.87-0.98-13.3515

-13.56-16.37-17.04-13.75-17.12-15.24-6.81-3.87-0.221.431.06-0.64-13.3530

-13.56-17.39-15.73-13.52-18.85-9.01-6.86-2.661.0331.52-0.96-13.3545

-13.56-17.15-13.03-15.06-12.55-11.4-5.14-3.08-0.812.030.97-1.65-13.3560

-13.56-16.47-13.9-13.23-14.76-9.29-9.04-3.93-0.280.930.13-1.96-13.3575

-13.56-14.76-17.01-14.09-16.23-14.74-8.23-6.61-2.43-0.32-0.88-2.16-13.3590

-13.56-14.35-13.91-21.5-18.12-12.18-11.58-5.6-2.68-1.2-0.97-2.23-13.35105

-13.56-14.15-11.03-11.87-15-11.11-5.68-3.84-2.01-0.15-0.04-1.8-13.35120

-13.56-12.44-11.51-9.55-8.58-7.95-6.05-2.48-1.261.211.07-1.38-13.35135

-13.56-12.61-13.53-10.56-8.34-7.05-8.5-4-1.721.471.43-1.36-13.35150

-13.56-12.75-16.3-13.95-11.1-8.87-6.85-4.07-1.351.031.21-1.69-13.35165

-13.56-13.44-19.83-15.69-13.61-9.23-7.24-4.08-1.651.171.02-1.42-13.35180

-13.56-14.39-23.57-20.66-15.66-10.67-6.77-3.54-1.671.821.28-1.05-13.35195

-13.56-15.47-21.77-22.45-17.16-10.67-6.27-4-0.072.181.46-1.13-13.35210

-13.56-13.63-19.37-19.84-13.1-9.87-11.54-4.71-0.032.11.19-1.62-13.35225

-13.56-12.89-22.9-19.98-15.88-15.28-7.7-3.161.252.511.27-2.42-13.35240

-13.56-11.93-16.48-18.03-15.33-16.24-7.01-2.52.312.490.59-4.24-13.35255

-13.56-13.21-17.05-19.89-16.78-12.64-7.76-2.271.161.49-0.93-6.41-13.35270

-13.56-15.35-19.14-18.29-16.32-14.15-9.39-3.61-1.88-1.6-1.14-6.17-13.35285

-13.56-16.07-26.43-18.62-20.01-19.11-8.68-5.34-1.75-1.92-0.15-5.09-13.35300

-13.56-16.16-22.57-22.01-13.4-18.27-9.42-3.250.680.950.1-4.3-13.35315

-13.56-16.05-18.12-16.61-20.31-15.05-8.38-3.40.751.93-0.25-3.82-13.35330

-13.56-15.93-16.56-16.97-27.51-21.14-11.2-4.66-0.151.67-1.12-3.09-13.35345

-13.56-15.51-15.7-16.53-17.25-15.01-15.28-7.01-1.161.211.07-2.22-13.35360 29



Raw Data Ant 1 @ 3700MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-22.85-22.61-24.48-14.1-17.68-14.24-11.23-6.3-0.961.681.52-1.82-20.620

-22.85-25.64-17.44-17.04-15.41-13.01-7.83-4.37-0.482.182.27-1.22-20.6215

-22.85-27.21-18.55-15.71-18.88-11.65-6.51-2.390.722.672.48-0.96-20.6230

-22.85-21.41-22.26-14.09-12.58-8.67-5.14-1.840.831.851.2-1.45-20.6245

-22.85-19.36-25.27-19.56-14.28-11.18-5.99-2.23-0.420.82-0.5-2.65-20.6260

-22.85-21.01-22.96-19.61-16.26-12.43-8.51-4.72-2.35-0.71-0.93-2.95-20.6275

-22.85-20.5-20.72-18.49-21.97-13.95-9.9-4.74-2.64-1.13-0.96-2.29-20.6290

-22.85-20.41-17.83-17.19-13.16-12.72-8.45-5.47-2.17-0.030.24-1.81-20.62105

-22.85-20.15-14.22-14.24-12.22-10.35-6.35-3.44-1.660.651.33-1.39-20.62120

-22.85-19.9-14.08-13.6-11.94-7.7-5.59-2.91-0.871.011.79-1.22-20.62135

-22.85-21.84-15.89-13.93-11.32-7.57-6.06-3.41-1.231.091.92-1.44-20.62150

-22.85-21.06-19.5-16.45-15.52-9.44-7.45-4.86-1.531.441.57-1-20.62165

-22.85-21.34-24.11-25.71-18.67-11.25-7.86-4.27-1.161.871.14-0.7-20.62180

-22.85-18.63-18.84-20.15-17.32-10.55-8.83-4.39-1.381.431.92-0.52-20.62195

-22.85-17.43-16.04-18.65-12.59-9.8-5.99-2.95-0.511.721.98-1.27-20.62210

-22.85-16.3-18.53-22.73-13.87-12.04-8.17-4.89-0.752.261.61-2.11-20.62225

-22.85-17-27.95-14.64-17.33-14.61-9.3-3.530.922.11.29-3.08-20.62240

-22.85-15.74-16.92-16.98-21.03-14.18-7.59-1.531.642.790.71-4.05-20.62255

-22.85-17.55-21.62-19.73-18.33-11.61-8.26-2.230.71.95-0.15-5.73-20.62270

-22.85-20.26-22.54-17.74-18.43-12.38-9.55-4.37-2.37-1.5-1.26-5.47-20.62285

-22.85-18.89-15.72-17.25-15.09-17.11-9.72-6.41-2.81-3.2-0.59-3.95-20.62300

-22.85-17.71-18.94-14.01-13.15-9.76-6.51-2.67-0.040.330.91-2.7-20.62315

-22.85-17.88-19.16-17.61-19.24-12.96-10.43-3.610.241.991.47-2.01-20.62330

-22.85-19.32-18.63-20.48-15.82-20.01-12.58-5.36-0.382.121.11-1.89-20.62345

-22.85-22.61-24.48-14.1-17.68-14.24-11.23-6.3-0.961.681.52-1.82-20.62360 30



Raw Data Ant 1 @ 3800MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-12.2-13.54-13.85-19.64-15.68-22.13-9.17-5.11-0.641.19-1.15-1.72-7.080

-12.2-14.19-12.69-18.09-14.65-11.4-9.86-5.59-0.510.21-0.56-1.29-7.0815

-12.2-13.96-14.23-14.5-10.7-9.56-5.55-3.121.013.231.47-1.28-7.0830

-12.2-12.84-13.48-12.93-11.9-6.24-5.33-1.910.282.522.06-0.93-7.0845

-12.2-11.89-15.64-14.05-13.66-9.73-4.87-2.71-0.980.241.87-1.06-7.0860

-12.2-11.78-11.09-17.75-9.99-11.6-8.49-2.89-2.620.31.75-1.09-7.0875

-12.2-11.53-12.93-16.21-16.71-9.79-6.56-5.57-2.071.782.31-1.01-7.0890

-12.2-10.44-9.27-15.92-14.52-14.9-9.01-6.63-3.31.682.960.02-7.08105

-12.2-9.75-10.23-13.16-15.29-9.42-5.84-3.31-1.511.512.560.95-7.08120

-12.2-10.06-8.86-9.58-8.75-9.41-7.46-2.65-0.951.412.121.23-7.08135

-12.2-10.16-9.4-8.55-8.4-7.59-6.68-1.75-0.621.672.080.94-7.08150

-12.2-11.05-12.42-12.05-10.65-5.77-6.74-2.66-0.442.041.730.33-7.08165

-12.2-10.29-16.3-15.23-12.03-6.85-6.58-2.68-0.711.051.5-0.83-7.08180

-12.2-10.27-15.72-18.56-13.89-7.39-7.04-3.75-1.081.841.37-2.28-7.08195

-12.2-12.64-22.86-32.29-14.79-10.15-7.91-4.36-0.022.250.78-3.21-7.08210

-12.2-13-20.02-28.63-14.93-10.15-9.07-4.210.012.261.5-3.29-7.08225

-12.2-11.72-15.19-18.42-14.48-14.01-8.22-1.41.583.621.68-3.55-7.08240

-12.2-13.24-13.06-19.21-17.38-13.72-7.36-0.653.093.621.06-3.88-7.08255

-12.2-14.8-10.43-10.78-12.49-10.1-5.95-1.341.91.530.81-4.92-7.08270

-12.2-15.3-12.26-14.28-12.82-15.51-6.49-2.92-0.63-1.121.14-5.22-7.08285

-12.2-14.18-20.69-17.73-12.28-11.87-6.73-3.880.731.031.56-3.6-7.08300

-12.2-15-15.74-16.63-17.7-11.2-9.31-1.382.663.451.08-2.93-7.08315

-12.2-15.6-23.92-13.07-16.32-11.77-9.01-3.041.123.14-0.92-2.32-7.08330

-12.2-15.14-20.19-13.06-16.89-11.47-6.94-2.521.190.37-1.87-1.97-7.08345

-12.2-13.54-13.85-19.64-15.68-22.13-9.17-5.11-0.641.19-1.15-1.72-7.08360 31



Raw Data Ant 1 @ 3980MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-36.01-24.62-28.65-32.49-19.1-16.43-10.51-4.66-0.050.26-2.58-5.04-11.810

-36.01-25.35-22.72-18.79-18.08-14.16-9.83-3.130.951.11-2.19-3.98-11.8115

-36.01-20.6-28.39-21.03-18.85-14.73-8.59-5.05-10.1-0.84-2.45-11.8130

-36.01-18.36-23.13-21.6-18.59-16.01-10.61-4.82-1.92-0.45-0.05-1.23-11.8145

-36.01-17.98-20.09-17.97-14.56-12.14-8.58-5.76-2.220.660-0.24-11.8160

-36.01-20.1-19.46-22.5-26.24-15.82-10.93-5.11-1.310.60.13-0.16-11.8175

-36.01-21.8-23.01-24.33-15.03-13.63-11.34-6.3-3.24-1.85-0.07-0.36-11.8190

-36.01-19.86-17.25-20.82-16.48-12.26-9.01-4.61-2.18-0.920.37-0.95-11.81105

-36.01-24.28-24.84-19.06-16.64-15.19-11.56-5.53-3.43-0.650.31-0.95-11.81120

-36.01-36.35-28.82-19.18-19.29-13.03-10.99-6.58-2.340.770.21-0.51-11.81135

-36.01-26.35-22.67-18.28-13.78-13.49-11.48-7.2-2.641.251.07-0.32-11.81150

-36.01-22.81-18.33-20.76-19.73-13.64-12.28-5.48-2.411.431.81-0.5-11.81165

-36.01-24.14-17.73-18.89-19.14-13.96-10.18-6.57-2.051.91-1.64-11.81180

-36.01-25-23.09-19-16.08-14.21-10.99-5.45-0.861.440.3-3.05-11.81195

-36.01-27.72-26.47-22.84-16.31-14.99-12.03-5.14-1.41.130.97-4.17-11.81210

-36.01-27.19-23.6-18.89-16.77-13.47-10.32-4.3702.830.97-3.81-11.81225

-36.01-27.76-23.62-20.97-23.14-15.19-10.01-4.56-0.541.73-0.01-3.28-11.81240

-36.01-25.9-19.55-18.83-16-16.3-9.59-3.530.82.220.68-3.23-11.81255

-36.01-25.67-16.25-24.19-17.67-17.01-9.04-4.08-0.980.540.49-3.56-11.81270

-36.01-23.4-23.66-21.37-19.24-22.68-11.79-4.89-2.06-0.080.75-3.94-11.81285

-36.01-27.98-19.92-29.91-17.32-15.2-8.29-4.760.221.071.67-3.73-11.81300

-36.01-27.39-21.43-17.83-18.08-17.13-9.64-2.790.781.840.83-3.46-11.81315

-36.01-30.66-19.44-16.45-19.73-20.47-16.2-5.43-0.221.3-1.16-3.69-11.81330

-36.01-24.43-21.98-24.16-17.91-16.72-11.06-5.570-0.19-2.16-5.36-11.81345

-36.01-24.62-28.65-32.49-19.1-16.43-10.51-4.66-0.050.26-2.58-5.04-11.81360 32



Raw Data Ant 1 @ 4200MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-10.21-11.28-13.08-19.25-13.17-24.36-9.91-3.60.161.24-1.77-1.55-7.50

-10.21-11.68-12.67-17.87-11.73-14.84-9.95-6.14-1.3-0.620.05-1.94-7.515

-10.21-11.59-13.2-16.28-9.66-8.38-5.95-2.910.92.321.56-1.52-7.530

-10.21-11.24-15.11-12.69-9.33-7.37-5.44-2.56-0.670.772.09-1.23-7.545

-10.21-9.95-14.49-13.44-17.84-9.29-6.68-3.26-0.650.471.7-0.96-7.560

-10.21-9.37-9.45-16.44-9.54-15.44-6.65-3.91-2.930.991.63-0.73-7.575

-10.21-9.87-10.03-16.47-17.31-8.63-7.02-3.83-1.510.111.99-0.27-7.590

-10.21-9.51-7.81-12.2-17.24-15-9.04-6.47-3.480.232.020.26-7.5105

-10.21-9.44-10.18-11.28-21.3-9.63-7.04-5.57-1.740.961.890.74-7.5120

-10.21-9.7-9.56-9.46-8.25-10.89-6.22-4.41-2.120.131.641.42-7.5135

-10.21-10.19-10.4-6.6-7.64-6.49-6.03-2.02-1.710.611.50.97-7.5150

-10.21-10.21-11.71-10.41-9.57-6.18-7.58-2.6-0.362.051.16-0.02-7.5165

-10.21-9.46-14.69-14.12-11.43-6.89-7.43-2.46-0.711.511.14-0.86-7.5180

-10.21-8.92-13.36-16.02-10.7-6.25-6.21-3.22-0.641.091.81-2.32-7.5195

-10.21-11.36-21.05-22.31-13.57-9.4-9.7-3.84-0.421.481.45-3.63-7.5210

-10.21-12.06-16.84-21.11-13.61-8.61-7.86-3.61-1.72.251.37-4.88-7.5225

-10.21-11.33-13.81-14.85-13.68-11.1-8.68-2.031.133.871.3-6.59-7.5240

-10.21-10.96-11.31-14.79-14.63-15.26-7.16-0.423.223.450.52-7.89-7.5255

-10.21-12.1-9.71-8.95-13.49-13.74-8.38-2.770.31.84-0.07-7.84-7.5270

-10.21-12.52-9.62-14.54-11.06-13.97-5.61-3.95-3.03-1.351.51-5.37-7.5285

-10.21-12.71-14.98-16.68-12.98-14.53-8.7-4.9600.431.95-3.86-7.5300

-10.21-15.28-13.33-12.68-16.26-8.91-7.47-1.112.742.291.16-2.34-7.5315

-10.21-14.23-21.37-11.67-16.36-12.14-9.22-3.71.793.130.42-1.06-7.5330

-10.21-12.54-22.69-11.69-14.35-9.71-5.91-1.772.071.75-0.5-0.91-7.5345

-10.21-11.28-13.08-19.25-13.17-24.36-9.91-3.60.161.24-1.77-1.55-7.5360 33



Raw Data Ant 2 @ 3450MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-19.71-24.59-16.24-14.82-14.5-12.09-9.71-5.08-1.98-0.051.27-0.8-8.720

-19.71-21.37-13.55-13.46-12.28-10.39-7.55-5.36-1.90.31.16-0.69-8.7215

-19.71-20.85-14.19-13.63-11.72-10.27-7.25-4.2-1.011.122.07-0.27-8.7230

-19.71-17.68-18.56-14.41-16.65-13.53-8.63-4.41-0.641.712.36-0.44-8.7245

-19.71-16.58-18.08-18.35-19.09-17.5-8.94-4.091.192.662.01-1.17-8.7260

-19.71-16.42-21.71-19.62-20.31-14.98-9.18-3.211.332.51.43-1.33-8.7275

-19.71-18.38-20.51-18.85-17.34-13.68-9.25-3.480.872.841.86-1.28-8.7290

-19.71-23.7-16.04-18.7-18.68-20.3-9.33-4.440.472.551.62-1.59-8.72105

-19.71-25.84-19.52-16.67-17.8-14.71-9.58-5.350.151.380.28-2.2-8.72120

-19.71-21.37-23.14-16.07-14.35-15.22-9.33-5.120.311.19-0.28-3.03-8.72135

-19.71-18.21-24.89-16.78-16-14.17-8.17-4.030.811.590.69-3.75-8.72150

-19.71-17.94-21.27-21.63-28.4-16.92-9.08-4.040.692.51.11-4.21-8.72165

-19.71-19.3-22.91-17.61-18.07-20.1-8.7-5.360.362.140.35-4.28-8.72180

-19.71-20.21-19.33-18.68-15.72-16.81-8.3-6.55-0.470.9-0.04-3.54-8.72195

-19.71-21.66-20.49-19.88-15.84-14.56-7.41-3.94-1.050.280.02-2.95-8.72210

-19.71-20.23-23.11-18.44-19.35-14.13-8.94-3.49-1.33-0.540.08-3.25-8.72225

-19.71-23.85-24.44-13.78-22.76-14.04-9.35-4.43-1.2-0.08-0.01-3.74-8.72240

-19.71-23.75-14.55-12.2-16.71-13.92-7.85-4.22-0.330.720.45-3.85-8.72255

-19.71-22.89-13.53-10.85-11.84-12.2-5.99-3.290.091.751.18-3.41-8.72270

-19.71-21.27-12.65-11.72-8.73-8.82-5.25-2.290.771.80.88-2.52-8.72285

-19.71-23.72-13.49-11.96-11.33-9.61-6.91-3.11-0.621.760.66-1.83-8.72300

-19.71-21.7-17-12.98-12.64-10.26-6.07-4.15-1.481.620.99-1.07-8.72315

-19.71-20.88-19.61-15.79-12.7-8.56-5.82-3.050.231.511.05-0.82-8.72330

-19.71-20.78-17.65-17.83-14.83-12.2-6.88-4.27-0.810.641.15-0.68-8.72345

-19.71-24.59-16.24-14.82-14.5-12.09-9.71-5.08-1.98-0.051.27-0.8-8.72360 34



Raw Data Ant 2 @ 3550MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-17.13-14.55-11.9-12.29-12.19-13.11-10.91-7.66-4.35-0.56-0.45-1.44-11.420

-17.13-13.33-11.63-11.66-9.26-9.42-7.83-4.78-2.020.040.33-1.7-11.4215

-17.13-12.38-13.28-9.29-10.7-10.2-8.22-4.15-1.591.060.65-1.87-11.4230

-17.13-13.99-11.12-13.86-15.93-13.51-9.59-4.24-0.761.561.8-1.36-11.4245

-17.13-15.65-14.77-17.77-22.85-16.67-12.04-5.45-1.181.582.02-1.16-11.4260

-17.13-15.35-15.72-20.28-19.06-18.27-10.32-4.640.822.11.65-2.06-11.4275

-17.13-15.37-20.17-18.18-17.11-14.11-8.97-4.440.071.861.79-3.06-11.4290

-17.13-17.93-16.02-17.78-19.71-15.3-13.36-6.29-0.172.361.56-2.99-11.42105

-17.13-18.29-17.15-18.39-14.04-15.73-11.33-5.02-0.081.951.08-2.35-11.42120

-17.13-17.34-31.89-16.18-16.6-15.52-11.3-5.160.021.40.92-2.37-11.42135

-17.13-16.06-25.4-19.53-15.65-13.43-11.08-5.461.232.531.08-2.91-11.42150

-17.13-16.92-18.65-17.71-24.71-13.84-11.33-4.870.613.080.5-3.05-11.42165

-17.13-17.85-18.3-22.69-17.39-19.52-13.63-5.340.541.391.06-3.93-11.42180

-17.13-17.28-21.42-18.72-14.97-16.85-13.67-5.50.241.761.67-4.23-11.42195

-17.13-16.9-19.17-20.59-14.53-13.94-7.6-4.53-0.220.280.36-4.43-11.42210

-17.13-19.42-27.66-18.39-13.58-12.37-5.55-3.3-1.03-0.510.15-4.45-11.42225

-17.13-18.58-17.52-15.94-13.88-12.44-6.89-2.57-1.29-0.850.05-4.15-11.42240

-17.13-16.21-15.8-14.03-26.93-16.64-11.11-6.4-2.9-1.140-3.12-11.42255

-17.13-14.85-13.1-10.46-13.43-17.85-9.51-4.59-0.440.83-0.4-2.93-11.42270

-17.13-15.06-15.11-11.58-9.62-10.29-8.6-3.48-0.531.670.25-2.5-11.42285

-17.13-15.3-15.91-14.57-13.94-11.12-8-4.78-1.43-0.03-0.16-2.48-11.42300

-17.13-13.21-15.4-13.73-11.93-10.96-7.96-6.72-1.75-0.830.21-2.1-11.42315

-17.13-13.15-14.3-13.14-11.06-8.14-5.65-4.3-0.410.310.87-1.86-11.42330

-17.13-14.39-15.06-12.77-12.08-9.9-7.93-4.27-0.730.910.73-1.71-11.42345

-17.13-14.55-11.9-12.29-12.19-13.11-10.91-7.66-4.35-0.56-0.45-1.44-11.42360 35



Raw Data Ant 2 @ 3700MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-12.94-13.74-9.59-11.29-12.25-13.95-12.23-6.6-2.82-0.11.150.14-9.960

-12.94-13.18-10.35-10.63-8.58-8.93-6.62-5.01-1.24-0.20.870.31-9.9615

-12.94-12.42-11.59-9.01-8.8-8.29-6-4.06-0.761.591.62-0.06-9.9630

-12.94-13.35-10.23-11.48-13.22-10.54-8.1-3.010.262.092.11-0.52-9.9645

-12.94-12.64-11.87-15.56-19.08-14.14-9.32-3.502.332.69-0.75-9.9660

-12.94-12.25-14.9-16.14-16.32-17.72-9.61-3.821.322.532.78-0.83-9.9675

-12.94-13.22-16.08-17.17-16.97-12.36-8.46-3.640.492.962.79-1.63-9.9690

-12.94-15.9-16.82-17.75-17.8-13.97-11.66-6.111.253.352.21-2.37-9.96105

-12.94-15.8-18-14.04-13.22-16.05-9.9-3.931.492.461.82-2.36-9.96120

-12.94-13.89-21.53-17.37-18.69-20.28-12.88-5.50.392.081.92-2.54-9.96135

-12.94-13.02-19.02-18.33-20.26-16.07-13.12-4.472.033.231.87-2.91-9.96150

-12.94-14.14-16.59-17.98-18.31-12.79-13.95-6.90.573.361.47-2.98-9.96165

-12.94-16.6-15.23-19.76-17.56-14.46-11.49-3.680.742.42.33-2.61-9.96180

-12.94-15.37-15.74-24.48-14.96-17.77-11.44-3.251.512.312.09-2.22-9.96195

-12.94-15.76-20.02-18.54-13.15-13.19-8.55-3.361.630.360.16-2.16-9.96210

-12.94-16.77-24.39-17.77-10.28-11.46-4.28-2.411.851.720.52-2.55-9.96225

-12.94-13.48-17.92-13.99-10.7-11.37-4.81-1.340.140.990.24-2.79-9.96240

-12.94-11.17-14.85-14.29-16.75-13.1-8.77-3.18-1.15-0.58-0.11-2.21-9.96255

-12.94-10.11-11.8-11.99-16.97-16.51-9.27-3.83-0.411.61.09-1.77-9.96270

-12.94-11.07-15.81-11.06-11.19-11.16-8.57-3.54-0.012.311.91-1.49-9.96285

-12.94-10.92-12.72-13.73-12.21-10.21-6.82-3.86-0.021.271-1.95-9.96300

-12.94-9.21-11.72-12.46-10.86-13.34-8.56-6.51-1.420.420.85-2.2-9.96315

-12.94-9.56-9.97-12.36-8.72-7.24-5.1-3.78-0.940.521.95-1.72-9.96330

-12.94-11.13-10.05-8.57-9.17-7.51-6.67-3.23-0.681.482.5-1.03-9.96345

-12.94-13.74-9.59-11.29-12.25-13.95-12.23-6.6-2.82-0.11.150.14-9.96360 36



Raw Data Ant 2 @ 3800MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-18.5-18.71-17.52-18.22-23.65-19.28-9.93-9.79-3.86-0.84-0.64-3.14-9.710

-18.5-17.36-18.74-20.76-24.18-17.12-8.38-8.42-4.12-2.06-0.42-3.03-9.7115

-18.5-18.24-19.83-18.2-26.4-12.78-7.07-6.31-3-0.340.02-2.38-9.7130

-18.5-19.71-22.78-19-20.02-15.69-8.75-6.05-1.880.05-0.23-2.52-9.7145

-18.5-20.14-28.46-27.14-20.32-13.29-7.38-4.53-0.171.570.47-2.45-9.7160

-18.5-23.52-21.91-23.98-21.46-17.22-8.55-7.38-2.120.761.52-2.53-9.7175

-18.5-21.69-21.46-25.13-19.72-13.66-8.96-5.04-0.841.320.15-2.62-9.7190

-18.5-19.5-22.02-15.56-16.89-17.38-9.07-9.44-1.731.870.58-3.09-9.71105

-18.5-19.33-18.29-23.52-17.65-17.77-9.11-5.85-0.80.571.7-4.06-9.71120

-18.5-17.61-18.13-21.81-15.93-14.97-8.43-5.43-1.050.81.46-5.21-9.71135

-18.5-15.34-21.82-18.29-22.43-16.25-7.87-5.44-1.351.070.06-6.23-9.71150

-18.5-16.85-17.66-18.6-22.07-18.06-9.46-8.18-1.98-0.34-1.45-6.31-9.71165

-18.5-20.93-21.13-23.39-21.66-13.58-9.04-8.13-1.99-0.31-1.98-5.97-9.71180

-18.5-19.01-23.45-23.92-23.95-16.9-8.51-5.35-0.89-1.14-2.22-6.17-9.71195

-18.5-18.09-18.85-16.71-16.21-19.73-8.06-4.250.19-0.13-1.72-7.51-9.71210

-18.5-16.33-18.28-20.33-14.22-15.72-7.31-4.05-0.17-0.06-3-8.53-9.71225

-18.5-16.03-17.9-17.65-12.45-15.93-8.86-5.08-1.67-0.48-2.58-6.08-9.71240

-18.5-17.15-17.64-16.1-18.84-14.55-9.16-4.01-1.72-0.47-1.05-3.82-9.71255

-18.5-20.02-22.75-16.64-17.97-23.21-9.92-6.94-2.9-1.040.1-3.07-9.71270

-18.5-14.86-24.45-15.04-15.17-12.14-8.83-5.04-2.27-0.981.23-2.08-9.71285

-18.5-12.14-18.43-17.95-13.85-11.13-9.68-4.62-1.68-1.751.03-2.29-9.71300

-18.5-12.96-14.02-17.45-19.21-12.54-8.96-6.39-2.38-1.90.37-2.89-9.71315

-18.5-14.98-12.93-14.13-15.07-13.37-7.89-6.24-3.29-1.13-0.13-2.72-9.71330

-18.5-16.41-16.34-15.12-12.77-13.11-8.38-7.37-2.7-1.62-0.63-2.9-9.71345

-18.5-18.71-17.52-18.22-23.65-19.28-9.93-9.79-3.86-0.84-0.64-3.14-9.71360 37



Raw Data Ant 2 @ 3980MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-14.33-16.86-14.05-16.47-16.67-16.11-11.23-6.5-3.43-0.110.55-0.92-11.60

-14.33-18.45-13.45-15.6-12.74-13.43-8.63-7.09-2.6-0.35-0.34-0.48-11.615

-14.33-16.34-16.57-12.12-11.95-11.71-8.41-5.65-1.960.120.58-0.42-11.630

-14.33-17.23-14.39-14.74-16.61-13.08-8.4-4.42-0.551.191.54-0.75-11.645

-14.33-17.58-16.18-19.22-21.24-14.64-10.24-3.98-0.332.232.4-1.19-11.660

-14.33-15.81-17.45-18.91-18.81-17.73-11.8-4.780.22.312.37-1.86-11.675

-14.33-15.8-18.98-18.83-17.43-13.53-9.86-4.530.382.742.37-2.57-11.690

-14.33-16.26-21.11-19.01-23.26-18.65-14.32-7.580.632.721.63-3.37-11.6105

-14.33-16.07-19.16-15.75-15.02-14.81-8.88-3.590.641.231.12-3.8-11.6120

-14.33-13.99-19.33-18.92-16.55-16.77-12.4-5.29-0.511.11.34-3.91-11.6135

-14.33-14.13-20.29-17.77-18.7-16.09-10.26-4.780.191.621.17-3.57-11.6150

-14.33-16.15-18.21-18.74-19.42-15.63-15.44-8.02-0.541.720.8-3.15-11.6165

-14.33-17.1-15.39-27.06-18.67-15.46-11.22-4.95-0.260.991.12-3.36-11.6180

-14.33-16.54-17.39-24.01-17.85-17.9-9.08-3.331.761.170.05-3.94-11.6195

-14.33-16.71-22.4-15.7-15.99-18.27-11.52-3.511.620.27-0.84-4.24-11.6210

-14.33-16.43-21.05-16.87-11.87-14.16-6.06-3.571.741.88-0.25-4.54-11.6225

-14.33-13.16-16.48-17.69-11.24-12.17-6.11-2.64-0.40.53-1.75-4.03-11.6240

-14.33-11.42-16.75-19.37-14.3-13.09-9.65-3.99-1.84-0.55-1.24-2.71-11.6255

-14.33-12.49-13.13-14.98-16.09-13.91-9.05-4.41-1.461.240.65-2.67-11.6270

-14.33-15.01-18.28-12.7-11.66-13.53-8.72-5.21-0.731.261.17-2.57-11.6285

-14.33-12.84-14.99-15.77-11.41-10.77-7.28-3.81-0.491.170.49-3.38-11.6300

-14.33-10.73-16.24-13.44-14.85-12.31-9.08-5.84-2.250.390.82-3.5-11.6315

-14.33-11.41-11.49-14.32-10.88-9.12-7.41-4.8-1.56-0.211.12-2.97-11.6330

-14.33-13.33-12.2-10.4-10.62-9.45-7.24-4.11-1.440.591.34-2.24-11.6345

-14.33-16.86-14.05-16.47-16.67-16.11-11.23-6.5-3.43-0.110.55-0.92-11.6360 38



Raw Data Ant 2 @ 4200MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-17.35-17.29-18.64-15.8-14.67-10.62-7.48-5.89-2.37-1.41-1.15-2.49-10.760

-17.35-17.9-17.88-15.78-14.91-13.7-7.42-5.64-2.620.12-1.25-2.2-10.7615

-17.35-18.26-16.81-17.66-15.44-17.75-7.42-5.32-2.620.53-1.33-1.51-10.7630

-17.35-18.57-16.97-19.55-16.64-21.8-8.55-5-1.550.75-0.23-1.03-10.7645

-17.35-19-17.13-19.04-17.84-19.13-9.68-4.34-0.481.140.94-2.35-10.7660

-17.35-19.81-17.28-18.37-19.03-16.36-8.81-3.660.41.562.11-3.67-10.7675

-17.35-20.62-17.74-17.71-18.8-13.6-9.82-2.980.41.412.13-4.99-10.7690

-17.35-21.42-18.39-18-18.39-12.43-7.78-2.680.391.251.91-5.7-10.76105

-17.35-20.36-19.04-20.23-17.98-14.5-9.74-3.090.391.121.68-5.91-10.76120

-17.35-19.3-19.69-22.46-17.64-16.57-9.7-3.50.451.011.5-6.12-10.76135

-17.35-18.24-20.4-24.69-18.02-18.64-7.59-3.910.630.921.35-6.33-10.76150

-17.35-17.18-21.13-24.02-18.39-18.81-8.48-3.970.80.731.2-5.93-10.76165

-17.35-17-21.86-22.25-18.77-18.11-9.37-3.930.980.681.05-5.52-10.76180

-17.35-17.69-22.31-20.48-18.55-17.42-9.95-3.90.940.450.87-5.1-10.76195

-17.35-18.39-21.39-18.86-17.11-16.73-9.32-3.960.810.320.52-4.14-10.76210

-17.35-19.09-20.46-17.55-15.67-16.05-8.58-4.140.680.260.17-2.92-10.76225

-17.35-19.78-19.54-16.25-14.23-15.38-7.86-4.320.450.17-0.18-1.7-10.76240

-17.35-20.47-20.17-14.94-13.54-14.7-8.6-4.50-0.120.34-0.48-10.76255

-17.35-21.17-20.87-14.45-12.89-13.8-8.34-4.47-0.46-0.140.99-0.68-10.76270

-17.35-21.45-21.57-14.52-12.24-12.8-9.98-4.36-0.91-0.161.63-1.12-10.76285

-17.35-21.37-21.49-14.6-11.87-11.81-7.91-4.25-1.3-0.181.67-1.55-10.76300

-17.35-21.28-19.92-14.79-12.06-11-9.19-4.27-1.59-0.231.24-1.94-10.76315

-17.35-20.49-18.35-17.12-12.25-12.19-8.16-5.15-1.89-0.360.81-2.14-10.76330

-17.35-17.57-17.92-18.28-18.19-13.66-9.97-5.76-2.81-0.240.29-2.28-10.76345

-17.35-17.28-18.64-15.79-14.65-10.59-7.46-5.89-2.37-1.45-1.16-2.49-10.76360 39



Raw Data Ant 3 @ 3450MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-3.76-3.13-3.56-0.62-1.06-2.32-1.310.570.69-6.17-4.96-3.31-7.670

-3.76-2.99-1.170.84-1.82-0.98-2.77-0.821.4-2.25-3.58-3.4-7.6715

-3.76-3.41-1.27-1.63-5.2-6.95-2.82-1.31-1.19-2.48-1.88-5.09-7.6730

-3.76-4.62-5.53-11.68-7.78-3.91-5.72-3.69-2.05-3.21-0.72-3.24-7.6745

-3.76-5.89-9.2-4.03-5.2-2.52-6.13-4.950.11-1.23-1.33-1.39-7.6760

-3.76-5.99-4.59-4.7-4.3-2.66-1.35-2.63-4.56-1.6-3.19-1.31-7.6775

-3.76-6.62-5.79-11.02-2.8-2.76-2.43-3.46-7.06-9.3-3.69-1.72-7.6790

-3.76-7.06-18.78-9.06-19.29-15.23-6.91-6.54-7-4.48-0.09-1.95-7.67105

-3.76-9.91-9.6-11.85-7.06-8.1-4.85-4.69-5.72-2.23-0.15-1.18-7.67120

-3.76-9.97-11.28-14.06-5.99-6.7-4.84-3.93-3.13-5.31-3.44-0.85-7.67135

-3.76-9.24-15.67-9.26-5.57-5.88-5.51-3.6-7.64-7.25-3.81-1.51-7.67150

-3.76-8.26-9.67-8.5-4.42-7.15-1.85-0.52-0.46-2.8-6.62-2.41-7.67165

-3.76-8.29-11.54-12.15-4.71-6.69-3.230.730.67-7.41-9.03-1.99-7.67180

-3.76-8.88-7.32-4.79-9.61-10.53-7.16-3.56-2.45-7.82-5.56-0.56-7.67195

-3.76-9.25-12.87-7.48-11.49-9.26-5.38-2.95-2.69-5.28-5.240.71-7.67210

-3.76-7.59-8.6-3.92-9.35-13.06-4.4-2.45-0.170.53-3.021-7.67225

-3.76-5.71-4.58-5.68-2.76-2.360.991.74-1.46-0.02-0.790.69-7.67240

-3.76-4.11-6.67-2.77-4.17-1.820.320.87-8.370.60.450.41-7.67255

-3.76-3.64-3.92-5.2-2.08-1.180.211.32-2.442.070.570-7.67270

-3.76-3.32-5.44-5.14-5.91-5.44-1.830.420.823.53-0.63-0.09-7.67285

-3.76-4.76-12.06-9.23-4.98-4.84-1.45-0.533.522.370.61-0.97-7.67300

-3.76-8.3-4.69-9.65-4.860.040.344.091.872.672.94-2.43-7.67315

-3.76-10.66-3.59-6.73-7.22-4.35-2.72-1.052.512.042.42-4.49-7.67330

-3.76-7.24-5.52-7.67-10.44-5.59-2.78-0.412.12-0.94-1.46-5.17-7.67345

-3.76-3.13-3.56-0.62-1.06-2.32-1.310.570.69-6.17-4.96-3.31-7.67360 40



Raw Data Ant 3 @ 3550MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-7.36-5.9-3.51-2.68-2.17-1.97-1.47-0.57-1.71-6.98-1-12.9-11.350

-7.36-4.8-2.32-1.3-4.34-1.7-2.79-0.390.75-7.23-1.48-10.3-11.3515

-7.36-4.52-1.46-1-5.16-4.51-5.65-2.25-0.15-0.69-1.4-9.28-11.3530

-7.36-4.54-4-6.86-5.99-4.78-4.54-3.2-2.42-0.38-1.5-7.36-11.3545

-7.36-5.3-11.16-7.24-4.38-3.56-2.78-1.36-0.77-1.42-1.73-4.61-11.3560

-7.36-6.08-10.29-9.19-8.07-6.71-10.1-7.94-5.35-5.74-3.12-4.53-11.3575

-7.36-7.9-12.88-16.43-10.67-9.17-7.83-5.25-2.75-6.78-0.94-5.85-11.3590

-7.36-11.33-11.8-13.2-10.76-5.69-1.2-0.67-3.24-0.511.74-5.78-11.35105

-7.36-12.46-7.91-10.11-4.03-3.95-5.89-3.32-1.871.190.95-3.29-11.35120

-7.36-8.91-11.75-10.91-5.79-7.59-4.54-5.33-3.34-4.51-1.35-1.85-11.35135

-7.36-6.56-10.08-9.19-7.14-6.24-7.75-7.31-3.95-4.33-2.48-1.28-11.35150

-7.36-6.49-7.86-7.69-4.92-8.95-4.3-1.97-1.37-1.52-6.26-0.69-11.35165

-7.36-7.78-9.85-15.65-8.24-9.48-6.82-1.68-2.76-5.33-7.790.26-11.35180

-7.36-6.99-5.33-4.91-11.7-14.35-13.23-12.25-9.6-8.08-2.751.69-11.35195

-7.36-7.25-10.04-6.29-10.31-11.59-6.51-7.13-6.44-3.54-0.452.48-11.35210

-7.36-8.57-7.51-3.24-8.88-12.42-7.55-4.28-3.061.191.872.31-11.35225

-7.36-8.76-3.71-5.81-2.55-1.591.552.71-0.112.463.71.7-11.35240

-7.36-7.87-6.7-3.08-3.33-0.672.033.56-2.221.213.130.64-11.35255

-7.36-6.45-6.32-5.38-2.89-2.93-1.99-1.51-4.641.570.3-0.25-11.35270

-7.36-5.57-5.46-6.28-4.68-4.43-1.081.120.951.42-0.89-0.56-11.35285

-7.36-5.62-15.38-10.24-9.03-6.91-4.36-3.011.971.27-0.3-2.95-11.35300

-7.36-6.47-8.34-7.35-5.35-0.20.873.452.661.920.28-6.25-11.35315

-7.36-7.74-3.86-7.08-8.58-6.67-2.78-3.331.081.12.63-8.27-11.35330

-7.36-8.74-4.58-9.38-8.86-7.43-2.84-0.720.51.731.04-12.38-11.35345

-7.36-5.9-3.51-2.68-2.17-1.97-1.47-0.57-1.71-6.98-1-12.9-11.35360 41



Raw Data Ant 3 @ 3700MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-5.66-5.03-5.46-2.52-2.96-4.22-3.21-1.33-1.21-8.07-6.86-5.21-9.570

-5.66-4.89-3.07-1.06-3.72-2.88-4.67-2.72-0.5-4.15-5.48-5.3-9.5715

-5.66-5.31-3.17-3.53-7.1-8.85-4.72-3.21-3.09-4.38-3.78-6.99-9.5730

-5.66-6.52-7.43-13.58-9.68-5.81-7.62-5.59-3.95-5.11-2.62-5.14-9.5745

-5.66-7.79-11.1-5.93-7.1-4.42-8.03-6.85-1.79-3.13-3.23-3.29-9.5760

-5.66-7.89-6.49-6.6-6.2-4.56-3.25-4.53-6.46-3.5-5.09-3.21-9.5775

-5.66-8.52-7.69-12.92-4.7-4.66-4.33-5.36-8.96-11.2-5.59-3.62-9.5790

-5.66-8.96-20.68-10.96-21.19-17.13-8.81-8.44-8.9-6.38-1.99-3.85-9.57105

-5.66-11.81-11.5-13.75-8.96-10-6.75-6.59-7.62-4.13-2.05-3.08-9.57120

-5.66-11.87-13.18-15.96-7.89-8.6-6.74-5.83-5.03-7.21-5.34-2.75-9.57135

-5.66-11.14-17.57-11.16-7.47-7.78-7.41-5.5-9.54-9.15-5.71-3.41-9.57150

-5.66-10.16-11.57-10.4-6.32-9.05-3.75-2.42-2.36-4.7-8.52-4.31-9.57165

-5.66-10.19-13.44-26.05-6.61-8.59-5.13-1.17-1.23-9.31-13.93-3.89-9.57180

-5.66-10.78-9.22-6.69-11.51-12.43-9.06-5.46-4.35-9.72-7.46-2.46-9.57195

-5.66-11.15-14.77-9.38-13.39-11.16-7.28-4.85-4.59-7.18-7.14-1.19-9.57210

-5.66-9.49-10.5-5.82-11.25-14.96-6.3-4.35-2.07-1.37-4.92-0.9-9.57225

-5.66-7.61-6.48-7.58-4.66-4.26-0.91-0.16-3.36-1.92-2.69-1.21-9.57240

-5.66-6.01-8.57-4.67-6.07-3.72-1.58-1.03-10.27-1.3-1.45-1.49-9.57255

-5.66-5.54-5.82-7.1-3.98-3.08-1.69-0.58-4.340.17-1.33-1.9-9.57270

-5.66-5.22-7.34-7.04-7.81-7.34-3.73-1.48-1.081.63-2.53-1.99-9.57285

-5.66-6.66-13.96-11.13-6.88-6.74-3.35-2.431.620.47-1.29-2.87-9.57300

-5.66-10.2-6.59-11.55-6.76-1.86-1.562.19-0.030.771.04-4.33-9.57315

-5.66-12.56-5.49-8.63-9.12-6.25-4.62-2.950.610.140.52-6.39-9.57330

-5.66-9.14-7.42-9.57-12.34-7.49-4.68-2.310.22-2.84-3.36-7.07-9.57345

-5.66-5.03-5.46-2.52-2.96-4.22-3.21-1.33-1.21-8.07-6.86-5.21-9.57360 42



Raw Data Ant 3 @ 3800MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-3.17-3.77-3.14-3.57-0.63-1.07-2.33-1.320.560.68-6.18-4.97-3.320

-3.17-3.77-3-1.180.83-1.83-0.99-2.78-0.831.39-2.26-3.59-3.4115

-3.17-3.77-3.42-1.28-1.64-5.21-6.96-2.83-1.32-1.2-2.49-1.89-5.130

-3.17-3.77-4.63-5.54-11.69-7.79-3.92-5.73-3.7-2.06-3.22-0.73-3.2545

-3.17-3.77-5.9-9.21-4.04-5.21-2.53-6.14-4.960.1-1.24-1.34-1.460

-3.17-3.77-6-4.6-4.71-4.31-2.67-1.36-2.64-4.57-1.61-3.2-1.3275

-3.17-3.77-6.63-5.8-11.03-2.81-2.77-2.44-3.47-7.07-9.31-3.7-1.7390

-3.17-3.77-7.07-18.79-9.07-19.3-9.24-6.92-6.55-7.01-4.49-0.1-1.96105

-3.17-3.77-9.92-9.61-11.86-7.07-8.11-4.86-4.7-5.73-2.24-0.16-1.19120

-3.17-3.77-9.98-11.29-14.07-6-6.71-4.85-3.94-3.14-5.32-3.45-0.86135

-3.17-3.77-9.25-15.68-9.27-5.58-5.89-5.52-3.61-7.65-7.26-3.82-1.52150

-3.17-3.77-8.27-9.68-8.51-4.43-7.16-1.86-0.53-0.47-2.81-6.63-2.42165

-3.17-3.77-8.3-11.55-10.16-4.72-6.7-3.240.720.66-7.42-9.04-2180

-3.17-3.77-8.89-7.33-4.8-9.62-9.54-7.17-3.57-2.46-7.83-5.57-0.57195

-3.17-3.77-9.26-12.88-7.49-11.5-9.27-5.39-2.96-2.7-5.29-5.250.7210

-3.17-3.77-7.6-8.61-3.93-9.36-9.07-4.41-2.46-0.180.52-3.030.99225

-3.17-3.77-5.72-4.59-5.69-2.77-2.370.981.73-1.47-0.03-0.80.68240

-3.17-3.77-4.12-6.68-2.78-4.18-1.830.310.86-8.380.590.440.4255

-3.17-3.77-3.65-3.93-5.21-2.09-1.190.21.31-2.452.060.56-0.01270

-3.17-3.77-3.33-5.45-5.15-5.92-5.45-1.840.410.813.52-0.64-0.1285

-3.17-3.77-4.77-12.07-9.24-4.99-4.85-1.46-0.543.512.360.6-0.98300

-3.17-3.77-8.31-4.7-9.66-4.870.030.334.081.862.662.93-2.44315

-3.17-3.77-10.67-3.6-6.74-7.23-4.36-2.73-1.062.52.032.41-4.5330

-3.17-3.77-7.25-5.53-7.68-10.45-5.6-2.79-0.422.11-0.95-1.47-5.18345

-3.17-3.77-3.14-3.57-0.63-1.07-2.33-1.320.560.68-6.18-4.97-3.32360 43



Raw Data Ant 3 @ 3980MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-3.2-2.64-3.69-1.39-3.34-4.36-3.26-2.04-0.69-1.35-5.830.21-5.110

-3.2-3.03-2.25-1.72-3.87-3.8-6.11-3.930.390.46-6.17-0.66-5.1115

-3.2-3.84-4.11-6.51-8.93-7.15-4.57-3.95-2.38-1.7-6.33-1.71-5.1130

-3.2-4.79-10.84-8.48-5.32-4.52-6.02-5.72-3.76-5.87-5.15-0.77-5.1145

-3.2-5.2-6.94-3.38-6.48-5.26-5.07-3.74-2.210.2-3.57-0.71-5.1160

-3.2-5.05-2.04-2.65-2.42-0.291.491.62-0.90.57-2.93-1.5-5.1175

-3.2-5.36-4.08-6.11-0.6-0.960.570.67-7.36-5.29-7.11-2.84-5.1190

-3.2-5.43-14.38-6.16-7.98-9.52-12.55-11.69-6.99-7.08-4.97-3.54-5.11105

-3.2-7.46-11.5-8.44-14.36-12.85-6.43-7.79-9.15-12.77-2.36-3.53-5.11120

-3.2-8.23-12.38-10.77-8.96-7.51-6.49-4.3-5.15-4.32-5.88-4.02-5.11135

-3.2-7.94-17.13-14.24-6.68-7.41-3.72-2.87-8.51-6.62-5.99-4.77-5.11150

-3.2-7.5-10.37-12.4-4.52-4.37-2.080.3-0.72-6.31-3.03-5.6-5.11165

-3.2-7.86-12.15-12.06-5.21-6.4-2.970.010.88-8.74-2.44-6.97-5.11180

-3.2-10.44-10.61-8.21-7.62-9.39-6.16-1.63-1.87-2.83-2.25-9.06-5.11195

-3.2-11.87-14.06-11.86-13.51-9.34-6.69-3.23-2.52-5.49-4.76-8.1-5.11210

-3.2-7.46-9.36-6.31-9.84-11.77-3.13-1.64-1.19-4.3-6.76-4.05-5.11225

-3.2-5.78-6.38-6.3-4.56-5-1.49-2.96-6.17-1.77-4.99-1.56-5.11240

-3.2-4.26-5.95-3.05-4.22-3.35-0.98-1.4-6.033.090.11-0.09-5.11255

-3.2-4.66-5.55-8.02-4.34-1-0.521.19-2.972.96-0.420.19-5.11270

-3.2-5.25-9.25-6.09-10.51-13.56-7.71-4.15-0.952.97-1.930.96-5.11285

-3.2-7.75-7.32-8.2-5.4-3.88-1.39-0.832.4211.910.73-5.11300

-3.2-12.38-4.27-12.24-5.85-2.78-1.651.93-0.471.622.870.12-5.11315

-3.2-7.61-7.29-7.86-9.29-4.51-3.49-0.222.691.17-0.97-0.55-5.11330

-3.2-4.21-8.08-9.73-13.71-7.78-7.15-1.971.9-1.54-6.29-0.26-5.11345

-3.2-2.64-3.69-1.39-3.34-4.36-3.26-2.04-0.69-1.35-5.830.21-5.11360 44



Raw Data Ant 3 @ 4200MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-3.31-3.43-3.24-3.49-4.82-6.29-5.99-4.85-1.45-0.01-3.820.1-3.490

-3.31-4.63-3.13-3.55-4.93-5.68-4.98-5.51-1.242.26-3.31-0.16-3.4915

-3.31-7.1-8.21-7.97-7.73-2.8-1.74-1.15-0.950.39-3.630.37-3.4930

-3.31-9.28-12.98-6.46-4.26-7.77-6.6-6.86-2.99-0.37-3.570.68-3.4945

-3.31-8.77-6.62-6.7-6.17-6.58-2.85-1.51-3.270.26-0.76-0.22-3.4960

-3.31-6.57-2.42-4.67-4.87-2.39-1.460.43-0.16-0.21-1.04-2.75-3.4975

-3.31-5.26-3.54-5.85-1.13-2.380.951.86-3.1-7.35-6.56-5.24-3.4990

-3.31-4.66-15.01-5.98-9.41-9.28-9.89-8.13-5.41-7.29-6.61-8.46-3.49105

-3.31-6.58-16.4-6.98-10.18-5.15-1.4-2-1.92-15.38-3.21-14.46-3.49120

-3.31-7.72-13.24-8.46-6.34-4.43-4.26-0.83-0.13-1.04-5.53-12.72-3.49135

-3.31-6.4-11.56-12.26-4.54-5.88-1.63-1.45-3.61-1.69-2.59-9.02-3.49150

-3.31-6.67-8.15-7.06-2.76-0.950.232.561.01-1.550.05-7.24-3.49165

-3.31-8.1-8.47-9.77-2.32-2.52-1.23.563.45-3.350.2-8.13-3.49180

-3.31-10.15-9.53-6.46-4.13-6.32-3.651.541.391.651.74-12.91-3.49195

-3.31-11.68-10.54-11.78-9-7.94-7.07-1.11-0.660.340.65-6.54-3.49210

-3.31-8.47-7.06-5.78-8.98-9.18-1.260.25-0.38-0.57-0.84-2.28-3.49225

-3.31-6.21-5.67-4.63-4.47-3.87-1.8-0.5-4.49-0.27-1.17-0.33-3.49240

-3.31-3.77-5.98-3.12-4.09-3.610.570.5-1.924.02-0.140.73-3.49255

-3.31-4.11-6.15-6.36-6.03-3.56-3.86-1.55-5.170.39-3.051.43-3.49270

-3.31-5.62-8.51-5.44-7.06-12.23-9.83-5.26-1.91-2.56-1.722.86-3.49285

-3.31-8.02-3.55-10.67-5.35-2.581.42.343.23-1.10.732.83-3.49300

-3.31-10.36-4.96-11.4-6.3-2.89-1.012.260.541.790.352.51-3.49315

-3.31-5.5-8.88-7.76-12.62-4.41-2.961.212.51.63-2.692.05-3.49330

-3.31-3.4-6.59-4.81-6.02-6.72-5.12-1.841.081.02-4.531.13-3.49345

-3.31-3.43-3.24-3.49-4.82-6.29-5.99-4.85-1.45-0.01-3.820.1-3.49360 45



Raw Data Ant 4 @ 3450MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-6.47-17.04-5.63-4.89-10.21-5.92-4.93-0.910.10.770.44-0.720.490

-6.47-14-8.6-7.42-6.92-5.81-3.56-0.690.391.451.95-0.270.4915

-6.47-11.61-7.01-5.8-19.5-6.86-1.57-1.060.511.360.25-1.140.4930

-6.47-8.32-11.18-6.61-5.85-1.661.132.853.57-0.8-1.45-2.370.4945

-6.47-7-11.67-2.09-4.930.061.323.240.47-1.51.16-3.490.4960

-6.47-7.63-7.05-5.66-5.12-11.05-5.22-4.89-2.6-0.051.4-3.730.4975

-6.47-10.49-7.02-5.6-3.89-5.77-6.9-2.48-2.09-9.02-0.12-3.430.4990

-6.47-14.76-6.02-11.73-4.41-2.57-3.54-1.31.231.010.56-3.430.49105

-6.47-13.08-6.47-6.03-7.21-1.43-0.540.972.480.77-1.86-3.050.49120

-6.47-7.72-16.35-6.82-5.87-2.91-0.941.692.551.02-1.14-2.190.49135

-6.47-4.94-11.03-6.85-8.63-4.11-1.51.22.851.741.54-1.290.49150

-6.47-4.65-10.56-10.86-11.7-11.6-4.21-8.470.69-6.371.83-8.940.49165

-6.47-15.24-6.29-15.34-10.35-15.2-1.610.01-0.76-2.10.22-2.050.49180

-6.47-9.54-4.71-6.63-12.8-3.33-2.19-0.540.04-6.32-3.95-4.730.49195

-6.47-8.21-5.27-4.74-3.15-2.94-1.88-0.7-1.2-4.31-9.29-7.510.49210

-6.47-7.76-4.44-5.27-5.47-2.38-2.65-4.11-6.64-3.66-6.14-8.170.49225

-6.47-8-5.94-8.4-4.9-5.35-4.79-3.61-7.33-3.88-2.69-5.80.49240

-6.47-9.84-16.95-6.19-5.62-4.56-2.24-1.25-4.29-1.06-2.71-2.870.49255

-6.47-10.83-13.99-5.02-5.86-2.49-1.22-0.271.462.72-2.64-0.50.49270

-6.47-9.78-6.82-3.29-1.25-1.071.32.062.491.36-2.090.710.49285

-6.47-8.55-3.3-1.96-4.9-5.44-3.08-1.150.45-1.52-1.31.610.49300

-6.47-6.28-1.96-4.83-8.93-5.72-4.22-2.78-2.44-4.47-0.420.670.49315

-6.47-6.08-3.65-8.58-9.1-8.87-8.46-4.44-2.29-1.44-0.47-1.170.49330

-6.47-10.38-10.84-4.22-4.47-5.16-4.07-1.02-3.07-5.46-3.41-2.210.49345

-6.47-17.04-5.63-4.89-10.21-5.92-4.93-0.910.10.770.44-0.720.49360 46



Raw Data Ant 4 @ 3550MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-8.17-9.54-7.01-4.4-7.77-6.44-6.03-1.27-1.67-1.03-0.24-3.64-4.540

-8.17-10.46-9.99-4.93-8.74-8.58-4.38-3.37-0.63-0.56-0.69-1.59-4.5415

-8.17-13.2-6.99-6.04-10.39-5.74-5.35-1.78-1.520.75-0.460.01-4.5430

-8.17-11.61-16.26-14.68-3.59-3.95-2.45-0.6-0.26-3.260.15-0.1-4.5445

-8.17-8.34-16.74-7.06-6.11-4.17-6.76-2.09-2.46-1.080.5-2.02-4.5460

-8.17-8.4-15.93-5.81-13.25-11.48-8.23-8.02-3.70.17-0.02-5.11-4.5475

-8.17-9.89-11.95-6.79-5.51-11.87-10.54-8.75-5.29-5.53-1.98-7.86-4.5490

-8.17-13.77-7.2-7.93-11.87-6.54-10.22-5.79-3.47-3.4-2.3-6.78-4.54105

-8.17-11.78-8.6-6.71-6.1-7.22-4.7-1.020.510.74-0.01-4.12-4.54120

-8.17-8.95-11.49-7.11-6.42-4.5-3.03-2.230.082.291.59-2.08-4.54135

-8.17-8.01-9.44-10.08-6.67-2.17-0.061.883.122.240.3-1.99-4.54150

-8.17-9.34-7.42-11.61-14.69-4.13-2.37-2.093.29-2.28-1.28-6.86-4.54165

-8.17-19.02-8.12-14.37-13.42-10.59-6.33-4.09-0.71-0.74-5.01-4.64-4.54180

-8.17-10.99-8.82-7.94-6.57-6.33-3.32-0.52-0.43-2.66-7.11-7.24-4.54195

-8.17-7.8-7.62-3.79-13.36-2.71-3.24-2.75-1.73-4.04-3.72-7.14-4.54210

-8.17-7.45-5.77-8.53-2.36-5.03-1.64-1.68-1-4.38-2.67-5.82-4.54225

-8.17-8.35-8.54-7.43-4.8-4.36-3.58-0.011.6-1.24-2.11-6.68-4.54240

-8.17-10.28-10.5-10.25-7.23-5.02-1.420.592.05-1.52-0.88-8.61-4.54255

-8.17-13.39-7.91-10.48-3.97-5.120.090.020.880.370.55-8.33-4.54270

-8.17-19.24-5.08-4.49-3-1.121.943.193.390.53-1.59-6.45-4.54285

-8.17-15.09-3.81-1.93-3.95-1.61-0.971.31-0.59-0.05-1.98-3.61-4.54300

-8.17-10.3-2.69-3.11-8.46-4.22-4.81-2.8-3.29-3.76-3.58-3.42-4.54315

-8.17-8.8-3.01-11.21-6.23-6.66-3.46-2.05-3.71-5.14-1.99-4.74-4.54330

-8.17-8.93-10.89-5.96-4.52-4.85-1.79-0.06-0.69-4.25-2.55-6.31-4.54345

-8.17-9.54-7.01-4.4-7.77-6.44-6.03-1.27-1.67-1.03-0.24-3.64-4.54360 47



Raw Data Ant 4 @ 3700MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-10.01-7.42-6.28-4.04-8.33-6.17-5.6-0.36-1.66-0.281.55-1.72-5.640

-10.01-8.69-9.58-6.04-8.39-9.84-3.99-2.950.111.161.04-0.18-5.6415

-10.01-11.76-7.75-5.93-9.75-3.82-4.37-0.95-1.821.211.10.77-5.6430

-10.01-11.19-11.26-15.78-3.05-4.19-3.48-1.170.94-2.361.920.57-5.6445

-10.01-7.95-13.57-5.46-5.34-6.74-8.05-2.65-1.6-0.141.07-1.31-5.6460

-10.01-7-15.45-4.59-12.9-7.3-6.39-5.1-3.350.45-0.75-3.72-5.6475

-10.01-8.64-10.37-6.46-7.1-18.61-10.64-13.11-8.12-4.97-3.93-3.44-5.6490

-10.01-14.36-7.04-5.72-8.15-11.43-12.53-8.86-4.39-3.95-3.87-1.84-5.64105

-10.01-14.74-6.92-6.56-6.65-6.92-3.55-0.931.431.030.08-0.27-5.64120

-10.01-10.61-8.39-7.54-3.67-1.76-1.66-1.330.461.511.80.77-5.64135

-10.01-11.08-8.9-14.37-7.39-0.80.914.174.163.120.570.65-5.64150

-10.01-12.89-6.24-10-11.42-3.69-2.02-2.323.47-2.17-0.94-5.12-5.64165

-10.01-16.33-7.02-14.3-12.14-10.8-5.26-5.83-0.46-0.75-4.53-2.23-5.64180

-10.01-7.92-6.09-8.14-6.48-7.84-3.59-2.67-0.86-1.43-4.71-5.13-5.64195

-10.01-6.27-4.59-3.88-6.63-0.82-2.52-2.87-2.19-2.77-3.45-5.89-5.64210

-10.01-7.2-4.72-4.52-2.94-5.23-2.12-3.05-0.66-0.59-2.98-3.75-5.64225

-10.01-8.89-6.68-4.79-4.66-5.51-3.9-0.972.112.95-1.08-2.85-5.64240

-10.01-10.9-6.72-7.73-4.86-3.23-0.52.244.152.81-0.41-2.98-5.64255

-10.01-13.15-5.4-4.73-2.91-3.231.592.34.082.221.46-4.57-5.64270

-10.01-16.93-3.43-3.94-3.3-1.052.093.684.211.680.44-4.79-5.64285

-10.01-12.24-3.89-1.76-4.25-0.94-0.352.631.23-0.19-1.24-2.22-5.64300

-10.01-8.12-3.22-2.42-7.46-4.86-5.36-2.87-4.11-3.89-1.59-2-5.64315

-10.01-8.7-2.24-10.61-4.49-5.9-1.48-0.34-1.54-5.34-0.89-3.66-5.64330

-10.01-7.93-9.16-5.91-2.71-3.1-0.961.630.71-2.04-1.4-4.8-5.64345

-10.01-7.42-6.28-4.04-8.33-6.17-5.6-0.36-1.66-0.281.55-1.72-5.64360 48



Raw Data Ant 4 @ 3800MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-7.78-9.15-6.62-4.01-7.38-6.05-5.64-0.88-1.28-0.640.15-3.25-4.150

-7.78-10.07-9.6-4.54-8.35-8.19-3.99-2.98-0.24-0.17-0.3-1.2-4.1515

-7.78-12.81-6.6-5.65-10-5.35-4.96-1.39-1.131.14-0.070.4-4.1530

-7.78-11.22-15.87-14.29-3.2-3.56-2.06-0.210.13-2.870.540.29-4.1545

-7.78-7.95-16.35-6.67-5.72-3.78-6.37-1.7-2.07-0.690.89-1.63-4.1560

-7.78-8.01-15.54-5.42-12.86-11.09-7.84-7.63-3.310.560.37-4.72-4.1575

-7.78-9.5-11.56-6.4-5.12-11.48-8.15-8.36-4.9-5.14-1.59-7.47-4.1590

-7.78-13.38-6.81-7.54-11.48-6.15-7.83-5.4-3.08-3.01-1.91-6.39-4.15105

-7.78-11.39-8.21-6.32-5.71-6.83-4.31-0.630.91.130.38-3.73-4.15120

-7.78-8.56-11.1-6.72-6.03-4.11-2.64-1.840.472.681.98-1.69-4.15135

-7.78-7.62-9.05-9.69-6.28-1.780.332.273.512.630.69-1.6-4.15150

-7.78-8.95-7.03-11.22-14.3-3.74-1.98-1.73.68-1.89-0.89-6.47-4.15165

-7.78-18.63-7.73-13.98-13.03-10.2-5.94-3.7-0.32-0.35-4.62-4.25-4.15180

-7.78-10.6-8.43-7.55-6.18-5.94-2.93-0.13-0.04-2.27-6.72-6.85-4.15195

-7.78-7.41-7.23-3.4-12.97-2.32-2.85-2.36-1.34-3.65-3.33-6.75-4.15210

-7.78-7.06-5.38-8.14-1.97-4.64-1.25-1.29-0.61-3.99-2.28-5.43-4.15225

-7.78-7.96-8.15-7.04-4.41-3.97-3.190.381.99-0.85-1.72-6.29-4.15240

-7.78-9.89-10.11-9.86-6.84-4.63-1.030.982.44-1.13-0.49-8.22-4.15255

-7.78-13-7.52-10.09-3.58-4.730.480.411.270.760.94-7.94-4.15270

-7.78-18.85-4.69-4.1-2.61-0.732.333.583.780.92-1.2-6.06-4.15285

-7.78-14.7-3.42-1.54-3.56-1.22-0.581.7-0.20.34-1.59-3.22-4.15300

-7.78-9.91-2.3-2.72-8.07-3.83-4.42-2.41-2.9-3.37-3.19-3.03-4.15315

-7.78-8.41-2.62-10.82-5.84-6.27-3.07-1.66-3.32-4.75-1.6-4.35-4.15330

-7.78-8.54-10.5-5.57-4.13-4.46-1.40.33-0.3-3.86-2.16-5.92-4.15345

-7.78-9.15-6.62-4.01-7.38-6.05-5.64-0.88-1.28-0.640.15-3.25-4.15360 49



Raw Data Ant 4 @ 3980MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-9.46-6.68-8.61-4.65-11.32-10.06-4.65-1.15-0.78-1.68-1.350.62-8.210

-9.46-7.27-9.79-7.4-10.25-8.71-3.33-2.450-0.65-2.851.39-8.2115

-9.46-9.27-9.59-6.62-8.84-4.42-3.19-1.05-4-2.56-1.521.12-8.2130

-9.46-12.97-10.66-13.77-3.52-6.02-6.69-4.63-1.02-4.11-0.3-0.58-8.2145

-9.46-10.2-11.29-6.31-5.22-10.55-8.89-6.99-3.14-1.52-0.12-2.6-8.2160

-9.46-8.72-12.84-6.37-9.84-6.67-4.45-3.73-5.31-0.89-1.03-3.28-8.2175

-9.46-8.86-12.53-6.83-8.25-13.87-8.15-10.01-9.69-9.13-3.01-2.73-8.2190

-9.46-11.75-8.92-7.48-7.9-16.63-10.85-14.99-8.12-5.26-1.88-2.49-8.21105

-9.46-13.35-6.44-9.93-10.35-9.29-6.66-4.19-0.370.51-1.08-1.33-8.21120

-9.46-13.5-8.18-10.74-3.34-3.28-2.89-0.56-0.76-0.8-0.840.38-8.21135

-9.46-14.6-8.81-11.62-9.05-2.93-1.463.554.342.860.80.88-8.21150

-9.46-14.47-7.35-7.91-6.38-5.43-2.82-5.151.87-4.41-0.5-5.65-8.21165

-9.46-17.69-8.81-14.3-9.63-11.59-4.69-4.08-1.61-1.44-5.64-2.58-8.21180

-9.46-8.68-6.01-7.38-7.91-8.79-6.03-6.95-1.38-1.18-4.57-6.87-8.21195

-9.46-6.39-5.01-5.21-5.89-2.85-4.04-3.98-2.69-2.16-3.13-7.36-8.21210

-9.46-7.62-6.33-3.84-6.44-4.23-2.6-2.210.13-0.64-3.31-4.28-8.21225

-9.46-10.95-6.26-6.9-6.98-8.25-2.99-0.740.881.33-0.92-3.58-8.21240

-9.46-13.44-5.73-7.4-5.56-4.73-0.312.83.590.47-0.3-4.55-8.21255

-9.46-12.09-6.57-5.58-5.63-3.850.382.993.7-0.290.44-6.13-8.21270

-9.46-14.46-5.37-4.82-4.34-2.10.613.263.080.21-1.76-5.54-8.21285

-9.46-16.73-4.4-3.32-6.27-5.22-2.330.15-0.42-1.56-6.4-2.17-8.21300

-9.46-9.49-5.3-4.39-7.94-5.93-4.9-3.73-3.46-5.29-1.79-2.52-8.21315

-9.46-9.25-4.14-11.85-4.85-8.47-2.59-1.54-1.71-7.37-4.68-5.83-8.21330

-9.46-8.29-10.84-7.09-4.34-4.2-2.220.980.06-2.59-6.07-3.61-8.21345

-9.46-6.68-8.61-4.65-11.32-10.06-4.65-1.15-0.78-1.68-1.350.62-8.21360 50



Raw Data Ant 4 @ 4200MHz
1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-9.32-6.54-8.47-4.51-11.18-9.92-4.51-1.01-0.64-1.54-1.210.76-8.070

-9.32-7.13-9.65-7.26-10.11-8.57-3.19-2.310.14-0.51-2.711.53-8.0715

-9.32-9.13-9.45-6.48-8.7-4.28-3.05-0.91-3.86-2.42-1.381.26-8.0730

-9.32-12.83-10.52-13.63-3.38-5.88-6.55-4.49-0.88-3.97-0.16-0.44-8.0745

-9.32-10.06-11.15-6.17-5.08-10.41-8.75-6.85-3-1.380.02-2.46-8.0760

-9.32-8.58-12.7-6.23-9.7-6.53-4.31-3.59-5.17-0.75-0.89-3.14-8.0775

-9.32-8.72-12.39-6.69-8.11-13.73-8.01-9.87-9.55-8.99-2.87-2.59-8.0790

-9.32-11.61-8.78-7.34-7.76-16.49-7.71-14.85-7.98-5.12-1.74-2.35-8.07105

-9.32-13.21-6.3-9.79-10.21-9.15-6.52-4.05-0.230.65-0.94-1.19-8.07120

-9.32-13.36-8.04-10.6-3.2-3.14-2.75-0.42-0.62-0.66-0.70.52-8.07135

-9.32-14.46-8.67-11.48-8.91-2.79-1.323.694.1430.941.02-8.07150

-9.32-14.33-7.21-7.77-6.24-5.29-2.68-5.012.01-4.27-0.36-5.51-8.07165

-9.32-17.55-8.67-14.16-9.49-11.45-4.55-3.94-1.47-1.3-5.5-2.44-8.07180

-9.32-8.54-5.87-7.24-7.77-8.65-5.89-6.81-1.24-1.04-4.43-6.73-8.07195

-9.32-6.25-4.87-5.07-5.75-2.71-3.9-3.84-2.55-2.02-2.99-7.22-8.07210

-9.32-7.48-6.19-3.7-6.3-4.09-2.46-2.070.27-0.5-3.17-4.14-8.07225

-9.32-10.81-6.12-6.76-6.84-8.11-2.85-0.61.021.47-0.78-3.44-8.07240

-9.32-13.3-5.59-7.26-5.42-4.59-0.172.943.730.61-0.16-4.41-8.07255

-9.32-11.95-6.43-5.44-5.49-3.710.523.133.84-0.150.58-5.99-8.07270

-9.32-14.32-5.23-4.68-4.2-1.960.753.43.220.35-1.62-5.4-8.07285

-9.32-16.59-4.26-3.18-6.13-5.08-2.190.29-0.28-1.42-6.26-2.03-8.07300

-9.32-9.35-5.16-4.25-7.8-5.79-4.76-3.59-3.32-5.15-1.65-2.38-8.07315

-9.32-9.11-4-11.71-4.71-8.33-2.45-1.4-1.57-7.23-4.54-5.69-8.07330

-9.32-8.15-10.7-6.95-4.2-4.06-2.081.120.2-2.45-5.93-3.47-8.07345

-9.32-6.54-8.47-4.51-11.18-9.92-4.51-1.01-0.64-1.54-1.210.76-8.07360 51



Raw Data Ant 5 @ 2400MHz

52

1801651501351201059075604530150

Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-14.05-13.43-13.26-10.15-9.64-10.69-10.22-7.27-3.41-2.29-5.61-16.25-9.540

-14.05-13.7-13.63-9.18-7.61-9.49-8.42-5.41-3.02-1.92-5.27-16.22-9.5415

-14.05-13.17-14.44-9.92-8.24-5.97-7.56-5.66-4.64-3.95-3.89-9.53-9.5430

-14.05-13.26-15.25-11.33-9.23-5.93-10.18-6.45-4.73-4.03-2.05-5.25-9.5445

-14.05-14.49-16.27-11.68-10.82-8.45-12.79-6.67-4.25-0.62-0.17-2.61-9.5460

-14.05-15.71-17.39-11.65-12.41-10.84-12.85-6.88-2.922.611.31-0.78-9.5475

-14.05-18.59-18.5-10.95-10.6-12.86-10.96-5.17-0.433.222.65-1.65-9.5490

-14.05-22-16.37-9.35-8.64-14.89-9.1-2.462.063.843.98-2.51-9.54105

-14.05-24.13-13.25-7.75-7.44-13.32-8.040.240.9543.38-3.39-9.54120

-14.05-20.42-10.58-6.15-8.95-9.73-6.97-0.83-0.843.682.77-4.26-9.54135

-14.05-16.71-9.97-8.91-10.47-6.14-6.28-4.26-2.63.371.58-5.14-9.54150

-14.05-14.13-9.37-12.2-11.03-7.03-6.05-7.69-1.713.08-0.98-5.53-9.54165

-14.05-14.27-12.32-14.1-10.74-8.07-5.83-7.83-0.832.83-3.55-5.93-9.54180

-14.05-14.42-16.59-12.76-10.44-9.11-5.33-4.99-0.032.59-3.15-5.65-9.54195

-14.05-14.04-20.86-11.43-10.02-9.04-4.59-2.150.392.12-2.03-3.52-9.54210

-14.05-12.9-25.05-12.69-9.6-8.73-3.85-2.50.821.47-1.05-1.39-9.54225

-14.05-11.76-21.42-14.97-9.91-8.43-4.39-4.870.10.81-0.59-0.93-9.54240

-14.05-11.24-17.79-17.26-11.36-9.41-5.51-7.24-1.24-0.04-0.13-1.74-9.54255

-14.05-10.9-15.28-17.27-12.82-10.84-6.53-7.3-2.22-0.90.08-2.54-9.54270

-14.05-10.8-13.41-17.28-12.55-11.82-6.58-6.08-1.8-1-0.27-4.95-9.54285

-14.05-11.95-11.54-16.25-11.44-10.59-6.62-4.87-1.38-0.31-0.61-7.39-9.54300

-14.05-13.1-12.81-12.99-10.81-9.36-7.2-4.3-1.070.38-3.27-9.71-9.54315

-14.05-13.02-14.34-10.63-11.34-9.53-7.97-3.9-1.81-0.74-6.39-11.92-9.54330

-14.05-12.49-12.83-11.03-11.8-10.41-9.93-5.62-2.38-1.87-6.82-14.76-9.54345

-14.05-13.5-13.21-10.09-9.59-10.72-10.39-7.4-3.53-2.31-5.53-16.25-9.54360



Raw Data Ant 5 @ 2450MHz
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Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-13.71-13.87-11.93-8.86-10.38-11.6-10.35-7.03-2.41-0.66-1.97-8.15-7.260

-13.71-13.89-11.78-8.03-7.45-9.14-8.6-4.12-2.66-0.35-2.62-6.81-7.2615

-13.71-13.2-13.6-9.47-9.22-5.43-7.79-5.63-5.54-3.52-2.79-4.14-7.2630

-13.71-13.09-15.41-11.72-11.13-5.46-8.64-8.21-6.03-4.26-1.03-2.11-7.2645

-13.71-14-16.23-13.28-13.28-8.22-9.49-7.47-5.65-0.620.9-0.53-7.2660

-13.71-14.9-16.64-14.6-15.43-10.7-9.95-6.72-4.352.81.980.43-7.2675

-13.71-16.77-17.05-14.15-12.7-12.3-10.12-4.88-1.83.362.75-0.7-7.2690

-13.71-18.95-15.19-11.34-9.73-13.9-10.21-2.490.763.923.52-1.82-7.26105

-13.71-20.28-12.64-8.53-7.53-12.11-7.95-0.091.064.313.75-2.62-7.26120

-13.71-17.72-10.45-5.73-8.05-8.42-5.68-0.370.954.513.98-3.23-7.26135

-13.71-15.15-9.94-8.97-8.57-4.73-4.96-2.310.824.723.12-3.83-7.26150

-13.71-13.5-9.42-12.95-9.55-6.09-6.15-4.24-0.184.24-0.29-3.86-7.26165

-13.71-14.02-11.53-15.3-10.93-7.62-7.34-4.99-1.183.11-3.69-3.89-7.26180

-13.71-14.55-14.61-13.89-12.31-9.16-7.29-4.64-1.851.98-3.68-3.74-7.26195

-13.71-14.77-17.69-12.48-11.38-9.48-6.1-4.3-1.061.1-2.84-3.11-7.26210

-13.71-14.54-20.72-13.79-10.4-9.56-4.91-5.38-0.270.43-2.08-2.48-7.26225

-13.71-14.31-19.48-16.17-10.46-9.63-5.43-7.38-1.03-0.24-1.67-2.7-7.26240

-13.71-13.92-18.24-18.55-12.12-10.06-6.74-9.38-2.64-0.78-1.26-3.57-7.26255

-13.71-13.47-16.65-17.62-13.78-10.61-7.87-8.94-3.8-1.33-0.84-4.44-7.26270

-13.71-13.15-14.86-16.68-13.78-11.1-7.46-7.18-3.22-1.1-0.42-6.61-7.26285

-13.71-13.46-13.08-15.44-12.96-11.24-7.04-5.42-2.65-0.050.01-8.82-7.26300

-13.71-13.78-14.03-13.57-12.41-11.38-7.92-5.15-2.140.99-1.23-10.43-7.26315

-13.71-13.23-15.21-11.97-12.53-11.01-9.27-5.29-2.370.02-2.8-11.48-7.26330

-13.71-12.7-13.49-11.5-14.44-11.59-10.64-6.11-2.32-0.85-2.65-10.02-7.26345

-13.71-13.97-11.82-8.73-10.14-11.62-10.5-7.12-2.48-0.65-1.89-8.15-7.26360
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Theta 
Angle  
(˚)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Respons
e  (dB)

Phi 
Angle  
(˚)

-13.08-18.08-13.28-9.3-11.63-14.12-13.66-8.18-2.93-1.18-1.99-6.83-6.190

-13.08-16.65-12.71-8.55-7.43-9.99-9.72-3.7-1.91-0.75-2.95-5.92-6.1915

-13.08-13.35-13.86-9.67-9.18-5.63-7.04-5.13-4.36-3.3-3.88-3.28-6.1930

-13.08-11.36-15-11.47-11.18-5.96-9.2-8.09-4.84-3.71-1.42-1.24-6.1945

-13.08-11.69-14.65-14.18-13.61-9.73-11.37-7.85-4.59-0.251.320.38-6.1960

-13.08-12.02-13.71-17.21-16.03-12.91-11.75-7.6-3.522.992.571.25-6.1975

-13.08-14.54-12.76-17.33-13.56-14.3-10.77-5.72-1.323.313.28-0.34-6.1990

-13.08-17.75-11.99-13.56-10.86-15.68-9.76-30.883.623.99-1.94-6.19105

-13.08-20.08-11.27-9.8-8.67-13.6-8.14-0.281.363.93.93-2.87-6.19120

-13.08-18.39-10.56-6.04-8.34-9.57-6.52-0.241.534.143.86-3.4-6.19135

-13.08-16.7-9.81-8.5-8.01-5.54-6.33-1.851.664.382.98-3.93-6.19150

-13.08-15.39-9.07-11.74-8.61-6.87-7.92-3.46-0.464.010.23-3.96-6.19165

-13.08-14.99-10.74-13.87-10.07-8.38-9.5-4.26-2.573.05-2.53-3.98-6.19180

-13.08-14.58-13.31-13.45-11.52-9.9-9.21-4.31-3.962.09-2.14-3.81-6.19195

-13.08-14.46-15.87-13.02-11.1-10.51-7.2-4.37-2.171.51-0.98-3.1-6.19210

-13.08-14.74-18.44-14.17-10.64-10.93-5.18-5.4-0.381.25-0.11-2.39-6.19225

-13.08-15.03-21.67-15.93-11.05-11.36-5.76-7.06-0.730.98-0.28-2.76-6.19240

-13.08-15.26-24.9-17.69-12.79-11.54-7.52-8.71-2.25-0.15-0.44-3.95-6.19255

-13.08-15.46-22.77-17.04-14.53-11.64-9.08-8.98-3.46-1.29-0.3-5.14-6.19270

-13.08-15.81-17.64-16.39-15.91-12.04-8.79-8.51-3.47-1.350.51-6.15-6.19285

-13.08-16.84-12.51-15.5-17.12-13.97-8.5-8.03-3.48-0.281.32-7.15-6.19300

-13.08-17.87-13.91-14.09-16.91-15.9-8.49-7.28-3.440.790.67-7.51-6.19315

-13.08-18.26-15.97-12.68-13.16-12.98-8.57-6.45-2.950.17-0.45-7.26-6.19330

-13.08-18.45-15.01-11.6-14.36-12.17-10.11-6.52-3.03-0.61-0.88-6.92-6.19345

-13.08-17.97-13.12-9.18-11.57-14.26-14.13-8.29-3.07-1.2-2-6.83-6.19360
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