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History of This Report

Sandy Hsu Initial Issue of report May 14,2025



1. Antenna Information
| nAntennaPeakgainw/cableloss(dBi) |

Antenna

Wi-Fi-0

Wi-Fi-1

Wi-Fi-2

Wi-Fi-3

6E-0

6E-1

6E-2

6E-3

Antenna PN.

98MB1PIPFOO0O

98MB1PIPFO01

98MB1PIPF002

98MB1PIPFO03

98P01VIPF002

98P0O1VIPFOO1

98P01VIPFOOO

98P0O1VIPFOO3

Antenna Position

2/5G Ant. 1

2/5G Ant. 2

2/5G Ant. 3

2/5G Ant. 4

6G Ant. 5

6G Ant. 6

6G Ant. 7

6G Ant. 8

Cable Length

55 mm

64 mm

69 mm

66 mm

101 mm

181 mm

153 mm

147 mm

Antenna Type

PCB

PCB

PCB

PCB

PCB

PCB

PCB

PCB

Connector

[-PEX
20278-112R-13

[-PEX
20278-112R-1

[-PEX
20278-112R-1

[-PEX
20278-112R-1

[-PEX
20278-112R-1

[-PEX
20278-112R-1

I-PEX
20278-112R-1

[-PEX
20278-112R-1

Mode of Operation

2.4G+5G

2.4G+5G

2.4G+5G

2.4G+5G

6G

6G

6G

6G



2. Test Frequency

Band (MHz) Test Frequency (MHz)

2400-2483.5 2450
5150-5250 5250
5250-5350 5300
5470-5725 5550
5725-5850 5850
5925-6425 5925
6425-6525 6525
6525-6875 6875

6875-7125 7125



3. Testing Location

Test Lab : MasterWave Technology Co., Ltd.

ADD : No. 19, Hezun N. Rd., Zhongli Dist., Taoyuan City 320, Taiwan (R.O.C.)

TEL : 886-3-452-9998

FAX : 886-3-452-2866

Test Condition Test Chamber

Test Engineer

Test Environment (°C/%)

Test Date

Passive MVG-SG24

Sandy Hsu

22.5~24.5°C /50~55%

15/May/2025

Note :

Test Site Information

Brand Name : MVG

Dimension : 4m X4m X 4m
Characteristic : Fully Anechoic Chamber




4. Test Facility and Configuration

Test Configuration : MVG-SG24 (Standard)

Chamber : Fully Anechoic Chamber

Measurement Antenna : Dual Polarization Horn Antenna
Turntable : Multi-axis positioner (Azimuths / Elevations )
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clevation -/4+7.5°




5. Calibration Information

Satimo - SG24 Calibration Method
Annual calibration using MA.1.4.D Orthomodal Calibration Procedure by MVVG company which
IS the agent of Satimo Antenna System.

Calibration Procedure :

1. Checking reference probe frequency response.

A reference probe is a probe included in the arch without any antenna. With this configuration, the reference probe is not
affected by the AUT, nevertheless it is subjected to the same environment conditions (temperature, ...) than the other probes.
Using a reference probe gives the possibility to cancel the drift due to temperature variation or a long term variation.
This test allows to check the good functioning of the reference probe.
2. Checking dynamic range.

One of the main characteristics of MVG systems is the dynamic range, these measurements have to be performed very
carefully. The more dynamic the system has and the more it will be able to measure low signals.

3. Checking stability.
A short stability is done to check the repeatability of the system.
4. Calibration system with standard horn antenna SH400
A short stability is done to check the repeatability of the system.
5. Measure standard dipole antenna and calibrate gain data to gain table.
Standard dipole antenna :
SD900/SD1900/SD2450



6. Test Method

SG 24 uses analog RF signal generators to emit EM waves

from the probe array to the antenna under test (AUT) or vice

versa. It uses the NPAC as an RF receiver for antenna measurements. The NPAC also
drives the electronic scanning

of the probe array.

DG Steps -

1. Each Phi and Theta polarization antenna gain are measured for all test
angles.

2. Composite Phi and Theta antenna gain are computed, using formula in
KDB662911 DO1 d) (i) and e) (ii), for all angles.

3. Composite antenna gain are examined for all angles to determine max
gain and Phi/Theta position. Max gain and Phi/Theta position are
listed in section 7 tables



7. Measured Values and Calculation of Maximum Gain Positions

DG_1SS max value position

2/5G Ant.
Ant. 1 (dBi)
Ant. 2 (dBi) 4.28 4,52 5.13 -1.10 4.22
Ant. 3 (dBi) 0.07 -1.34 -0.57 -0.72 0.55
Ant. 4 (dBi)) 4.13 0.80 0.80 -5.98 -3.64
DG [1SS] (dBi) 7.78 6.04 6.55 5.74 5.36
Polarization Phi Phi Theta Theta Phi
0() 270 75 75 105 45
() 165 15 15 150 15

Note : The DG 1SS max value position is the maximum value of section 11 table DG 1SS Result.



7. Measured Values and Calculation of Maximum Gain Positions

DG_1SS max value position
6G Ant.

5.9GH: 6 5GH: 6.8GH: 7.1 Ghz

Ant. 5 (dBi)
Ant. 6 (dBi) 3.89 2.75 0.96 -0.71
Ant. 7 (dBi) 0.49 -3.98 1.42 2.45
Ant. 8 (dBi)) -6.62 -1.670 -1.08 1.05
DG [1SS] (dBi) 7.38 6.79 7.68 8.24
Polarization Theta Phi Theta Theta
o() 90 90 90 75
D(") 60 60 75 75

Note : The DG 1SS max value position is the maximum value of section 11 table DG 1SS Result.



7. Measured Values and Calculation of Maximum Gain Positions

DG_1SS max value position calculation

2/5G Ant.
Ant. 1 [107(G/20)] 107(-3.77/20) 107(-8.55/20) 107(-7.68/20) 107(3.92/20) 107(-8.88/20)
Ant. 2 [107(G/20)] 107(4.28/20) 107(4.52/20) 107(5.13/20) 107(-1.1/20) 107(4.22/20)
Ant. 3 [107(G/20)] 107(0.07/20) 107(-1.34/20) 107(-0.57/20) 107(-0.72/20) 107(0.55/20)
Ant. 4 [107(G/20)] 107(4.13/20) 107(0.80/20) 107(0.80/20) 107(-5.98/20) 107(-3.64/20)
Ant. 1 [10~(G/20)] value 0.65 0.37 0.41 1.57 0.36
Ant. 2 [107(G/20)] value 1.64 1.68 1.81 0.88 1.63
Ant. 3 [107(G/20)] value 1.01 0.86 0.94 0.92 1.07
Ant. 4 [10~(G/20)] value 1.61 1.10 1.10 0.50 0.66
Sum All Antenna [Amax] 4.90 4,01 4.25 3.87 3.71
DG[10*log(Amax”2/Nant)] 7.78 6.04 6.55 5.74 5.36
Note :

Directional Gain(1SS) is the max value of every angle. Each position value is calculated by KDB662911 D01 d)(i)
Directional gain (1SS)= 10*log(10”(Gant1/20)+10~(Gant2/20)+ 10~ (Gant3/20)+ 10~ (Gant4/20)+......)A2/Nant)



7. Measured Values and Calculation of Maximum Gain Positions

DG_1SS max value position calculation

6G Ant.

Ant. 5 [107(G/20)] 107(4.02/20) 107(3.76/20) 107(4.44/20) 107(5.05/20)

Ant. 6 [107(G/20)] 107(3.89/20) 107(2.75/20) 107(0.96/20) 107(-0.71/20)

Ant. 7 [107(G/20)] 107(0.49/20) 107(-3.98/20) 107(1.42/20) 107(2.45/20)

Ant. 8 [107(G/20)] 107(-6.62/20) 107(-1.67/20) 107(-1.08/20) 107°(1.05/20)
Ant. 5 [107(G/20)] value 1.59 1.54 1.67 1.79
Ant. 6 [107(G/20)] value 1.56 1.37 1.12 0.92
Ant. 7 [107(G/20)] value 1.06 0.63 1.18 1.33
Ant. 8 [107(G/20)] value 0.47 0.83 0.88 1.13
Sum All Antenna [Amax] 4.68 4.37 4.84 5.16
DG[10*log(Amax”2/Nant)] 7.38 6.79 7.68 8.24

Note :

Directional Gain(1SS) is the max value of every angle. Each position value is calculated by KDB662911 D01 d)(i)
Directional gain (1SS)= 10*log(10”(Gant1/20)+10~(Gant2/20)+ 10~ (Gant3/20)+ 10~ (Gant4/20)+......)A2/Nant)



8. Summary of Test Result

Ant. 1 Max Gain (dBi)
Ant. 2 Max Gain (dBi)
Ant. 3 Max Gain (dBi)
Ant. 4 Max Gain (dBi)
Ant. 1 Polarization/0()/®()
Ant. 2 Polarization/0(")/®(")
Ant. 3 Polarization/0(")/®(")
Ant. 4 Polarization/0()/®()
Max Gain (dBi)
DG [15S] (dBi)
DG [255] (dBi)

DG [4SS] (dBi)

Note:

5.43

4.25

4.65

Theta/285/15

Phi/300/15

Phi/75/120

Theta/90/15

5.43

7.78

5.43

5.43

5.29

3.26

4.10

Theta/105/150

Phi/60/15

Phi/30/15

Theta/105/90

5.29

6.04

5.29

5.29

1. Antenna max gain is the max value of each individual antenna through all measurement angles.

2. The max gain is the max value of all antennas.
3. Directional Gain (2SS) = Directional Gain (1SS) —
4. Directional Gain (4SS) = Directional Gain (1SS) —

5.80

4.62

5.17

Theta/105/150

Phi/60/15

Phi/30/15

Theta/105/90

5.80

6.55

5.80

5.80

3dB. If directional gain is less than max gain, use max gain as directional gain. Refer to KDB662911D01 (F) (2) (e) (ii)
6dB. If directional gain is less than max gain, use max gain as directional gain. Refer to KDB662911D01 (F) (2) (e) (ii)

3.14

3.23

4.60

Theta/105/150

Phi/60/15

Phi/45/105

Theta/105/90

4.60

5.74

4.60

4.60

4.22

3.09

3.74

Theta/105/150

Phi/45/15

Phi/30/90

Theta/105/90

4.22

5.36

4.22

4.22



8. Summary of Test Result

Ant. 5 Max Gain (dBi)

Ant. 6 Max Gain (dBi) 4.77 2.75 4.41 531
Ant. 7 Max Gain (dBi) 3.76 2.68 3.30 4.84
Ant. 8 Max Gain (dBi) 3.54 2.06 2.89 3.91
Ant. 5 Polarization/0(")/®(") Phi/105/60 Phi/90/75 Phi/90/75 Phi/75/75
Ant. 6 Polarization/0O(°)/®() Theta/90/45 Theta/75/45 Theta/75/45 Theta/75/45
Ant. 7 Polarization/0(°)/®() Theta/300/150 Theta/45/15 Theta/45/15 Theta/0/60
Ant. 8 Polarization/0(’)/®(’) Phi/105/120 Phi/105/165 Phi/105/165 Phi/225/30
Max Gain (dBi) 4.77 4.31 4.44 5.91
DG [1SS] (dBi) 7.38 6.79 7.68 8.24
DG [2SS] (dBi) 4.77 4.31 4.44 5.91
DG [4SS] (dBi) 4.77 4.31 4.44 5.91
Note:
1. Antenna max gain is the max value of each individual antenna through all measurement angles.
2. The max gain is the max value of all antennas. 4 76693685 5495

3. Directional Gain (2SS) = Directional Gain (1SS) — 3dB. If directional gain is less than max gain, use max gain as directional gain. Refer to KDB662911D01 (F) (2) (e) (ii)
4. Directional Gain (4SS) = Directional Gain (1SS) — 6dB. If directional gain is less than max gain, use max gain as directional gain. Refer to KDB662911D01 (F) (2) (e) (ii)



9. Test Setup

Relative to the measurement antenna, first
position 0 degree of phi angle and theta angle
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10. Test Equipment and Calibration Data

Describe Manufacturer Model Number Serial Number Cal. Date Cal. Due Date

Full Anechoic Wireless

- th_ _
gt MVG SG - 24 N/A May.23t%h-2024 | May.23th-2025
Test Software MVG Wave Studio N/A NCR | -

Multi-Axis Positioning .
System (MAPS) MAC23 DUT positioner N/A NCR | -
Turn Table MAC23 N/A N/A N.CR | = -
A DI T Keysight E5080B MY59201608 | Jun.06th-2024 = Jun.06th-2025
Analyzer
Horn antenna MVG SH400 N/A N.CR | = -

Note :
Calibration Interval of instruments listed above is one year.
NCR means Non-Calibration required



11. Test Results

Please refer to appendix
Appendix A — Antenna Composite Gain Data of 2.4GHz&5GHz

Appendix B — Antenna Composite Gain Data of 6GHz7.
Appendix C — Antenna Pattern of 2.45GHz&5GHz
Appendix D — Antenna Pattern of 6GHz

Appendix E — Test Photos



Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

Freq. 2.45GHz 5.2GHz 5.3GHz 5.6GHz 5.8GHz
Ant. 1 Max Gain (dBi) 5.09 4.62 5.67 3.92 2.90
Ant. 2 Max Gain (dBi) 5.43 5.29 5.80 3.14 4.22
Ant. 3 Max Gain (dBi) 4.25 3.26 4.62 3.23 3.09
Ant. 4 Max Gain (dBi) 4.65 4.10 5.17 4.60 3.74
Ant. 1 Polarization/0(")/®(") Theta/285/15 Theta/105/150 Theta/105/150 Theta/105/150 Theta/105/150
Ant. 2 Polarization/0(")/®() Phi/300/15 Phi/60/15 Phi/60/15 Phi/60/15 Phi/45/15
Ant. 3 Polarization/0(")/®(") Phi/75/120 Phi/30/15 Phi/30/15 Phi/45/105 Phi/30/90
Ant. 4 Polarization/Q(")/®(") Theta/90/15 Theta/105/90 Theta/105/90 Theta/105/90 Theta/105/90
Max Gain (dBi) 5.43 5.29 5.80 4.60 4.22
DG [1SS] (dBi) 7.78 6.04 6.55 5.74 5.36
DG [2SS] (dBi) 5.43 5.29 5.80 4.60 4.22
DG [4SS] (dBi) 5.43 5.29 5.80 4.60 4.22




Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

DG 1SS Result

Frequencies=2450(MHz) Phi

15
60
5.26

30
150
2.73

60
240
2.60

75
330
6.10

90
60
5.07

105
150
2.79

150
240
5.22

165
330
3.60

Theta

30
165
-0.21

60
255
2.64

75
345
5.79

90
75
6.18

165
0.94

150
255
5.84

165
345
4.50

Azimuths
Elevations

Directional gain (dB)

15.
75

6.93 7

30
180
3.88

60
270
2.72

75

5.87

90
90
5.36

105
180
3.88

150
270
6.69

165

15
90
42

45
195
2.00

60
285
5.23

75
15
4.37

90
105
4.63

120
195
1.73
150

5.70

0

5.87

15

105
7.60

45
210
4.71

60
300
5.23

75
30
4.09

90
120
2.17

120
210
3.11

150
300
4.86

165
15
5.52

0
0

5.87

15
120
6.51

45
225
3.37

60
315
5.12

75
45
4.28

90
135
3.88

120
225
3.33

150

4.45

165
30
4.62

4.52

0 0 0 0 0
15 30 45 60 75 90
3.63 453 4.86 6.38 7.60
15 15 15 15 30
135 150 165 180 195
5.92 3.20 -0.21 3.88 1.64
45 45 45 45
240 255 270 285
3.82 4.56 3.58 5.36
60 60 60 60 60
330 345 0 15 30
5.95 5.85 5.87 4.45 3.88
75 75 75 75 75
60 75 90 105 120
4.60 4.95 4.70 4.57 2.26
90 90 90 105 105
150 165 180 195 210
2.55 1.28 3.88 1.89 3.15
120 120 120 120 120
240 255 270 285 300
2.90 1.85 3.50 4.59 531
150 150 150 150 150
330 345 0 15 30
3.82 4.63 5.87 5.35 4.44
165 165 165 165
45 60 75 90
4.83 6.38 5.99 4.90

0
105
7.41

30
210
4.30

45
300
5.34

60
45
4.12

75
135
3.76

105
225
2.19

120
315
5.52

150
45
5.07

165
105

4.78

0
120
5.74

30

3.67

45
315
4.75

60
60
4.45

75
150
2.35

105
240
1.93

120
330
5.19

150
60
6.42

165
120
3.33

0
135
5.61

30
240
4.63

45
330
5.95

75
165
1.26

105
255
2.39

120
345
5.02

150
75
5.74

165
135
2.28

0 0 0
150 165 180
3.53 0.27 3.88
30 30 30
255 270 285
5.12 4.70 6.32
45 45 45
345 0 15
5.84 5.87 4.59
60 60 60
75 90 105
4.61 4.52 4.69
75 90 90
180 195 210
3.88 1.94 3.34
105 105 105
270 285 300
4.08 4.70 5.64
120 120 120
0 15 30
5.87 4.84 4.47
150 150 150
90 105 120
4.55 5.54 3.35
165 165
150 165
128  -0.02

15
195
1.06

30
300
5.86

45
30
3.80

60
120
3.84

90
225
1.58

105
315
6.00

120
45
4.94

150
135
221

165
180

3.88

15 15 15 15 15 15 15
210 225 240 255 270 285 300
3.30 3.81 4.82 4.47 4.89 6.99 6.37
30 30 30 30 30 30
315 330 345 0 15 30
4.48 5.83 5.82 5.87 4.70 3.81
45 45 45 45 45 45
45 60 75 90 105 120
431 4.90 5.58 5.64 5.89 5.73
60 60 60 60 75 75
135 150 165 180 195 210
4.07 231 0.87 3.88 1.97 3.78
90 90 90 90 90
240 255 270 285 300
1.52 2.78 4.59 5.08 5.58
105 105 105 105 105 105
330 345 0 15 30 45
5.81 5.30 5.87 4.55 4.46 4.74
120 120 120 120 120 120
60 75 90 105 120 135
5.88 6.28 3.37 4.40 2.83 3.20
150 150 150 165 165 165
150 165 180 195 210 225
1.30 -0.28 3.88 0.85 3.67 5.56
0 0 0 0 0
195 210 225 240 255
0.46 213 3.20 4.06 3.79
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240
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

DG 1SS Result

Frequencies=5250(MHz) Phi Azimuths 0 0 0 0 0 0 0 0 0 0 0 0 0 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Theta Elevations 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45
D';‘i::‘(’g;)' 133 0.56 221 3.15 4.44 5.04 4.07 3.37 0.24 -0.97 -0.50 -2.68 -7.60 -1.76 1.01 171 0.44 0.94 0.39 1.65 0.63 157 252 214 133 0.62 2.78 4.05

15 15 15 15 15 15 15 15 15 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30

60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135

5.12 6.04 4.93 2.69 -2.14 -1.88 -1.98 -3.74 -7.60 -1.86 -0.02 1.09 0.62 -0.19 -0.32 1.15 -0.07 0.68 1.97 2.46 1.33 111 2.66 3.39 4.13 3.21 2.47 0.17 -3.74 -1.76

30 30 30 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 60 60 60
150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225

-2.57 -4.32 -7.60 -2.43 -0.93 -0.33 0.34 -1.01 -1.56 0.36 -0.01 1.00 2.10 2.63 1.33 1.06 2.06 2.05 2.87 3.25 1.75 -0.04 -2.13 -2.04 -3.70 -4.21 -7.60 -3.44 -0.92 -1.16

60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 75 75 75 75 75 75 75 75 75
240 255 270 285 300 315 330 345 0 15 30 45 60 75 920 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315

0.27 -1.00 -1.35 0.42 1.12 0.69 2.24 2.80 1.33 0.82 1.52 1.28 2.10 3.64 2.98 3.15 0.51 -0.86 -4.29 -4.54 -7.60 -4.19 -1.81 =il 0.54 1.38 2.13 0.86 213 0.52

75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90
330 345 0 15 30 45 60 75 920 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45

241 2.92 1.33 0.83 1.65 1.55 2.55 3.04 2.86 431 2.13 2.22 -3.06 -5.11 -7.60 -4.02 -1.43 -0.91 1.58 3.48 3.66 2.75 2.76 0.55 2.25 294 1.33 0.98 1.84 2.22

90 90 920 920 920 920 920 920 920 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105
60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135

2.83 2.75 3.68 4.44 2.55 4.10 -1.45 -4.85 -7.60 -3.40 0.34 1.16 1.63 3.72 4.32 4.01 3.61 2.05 191 2.79 1.33 0.93 1.93 2.76 2.62 4.20 4.42 4.53 3.06 4.88

105 105 105 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 150 150 150
150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

DG 1SS Result
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

Gain Result_Antl

Frequency=

5250(MHz) Phi 0 0 0 0 0 0 0 0 0 0 0 0 0 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Theta 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60
E Total. dB 307 41637 -1479  -1073 832 996 954 708 577 519 964 1025  -1749 664 -135 0.29 0.24 017  -106 28 7129 815 994 1396  -1317 1577  -1334 931 888

15 15 15 15 15 15 15 15 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30

75 % 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 % 105 120 135 150

-855  -1513  -15.00  -11.79 935 -1450  -1027  -17.49 -6.19 -1.79 -0.04 0.49 -0.10 -0.45 -1.14 -6.22 -6.65  -11.88  -1424  -13.17  -15.66  -13.19 -9.10 -7.08 -4.43 944  -1086  -15.08  -1342  -18.15
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-4.06 -4.20 -3.69 -4.62 -10.64 -1590 -13.74 -13.17 -17.73 -1434 -12.17 -10.57 -5.44 -7.51 -6.24 -9.97 -15.16 -14.48 -13.92 -17.49 -9.53 -6.05 -5.00 -4.63 -3.96 -4.11 -6.35 -5.33  -13.97 -15.03
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-13.15  -13.17 -19.40 -1446 -17.43 -13.76 -7.73 -8.62 -4.96 -9.18 -10.02 -11.61 -14.53 -17.49 -11.72 -7.57 -7.05 -6.02 -3.91 -4.39 -7.74 -6.71 -14.70 -13.55 -12.82 -13.17 -19.74 -1448 -17.40 -12.54
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-10.86 -17.49 -15.68 -8.42 -11.00 -11.98 -10.81 -10.96 -12.89 -12.15 -11.33 -12.46 -13.57 -13.17 -1569 -17.70 -9.20 -6.74 -3.20 -5.52 0.01 -3.47 -0.52 -4.55 -9.69 -17.49 -13.92 -10.38 -8.91 -7.22

150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 165 165 165 165 165 165 165 165 165 165
255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

Gain Result_Antl
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

Gain Result_Antl

Frequency=
5850(MHz)  Phi 0 0 0 0 0 0 0 0 0 0 0 0 0 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Theta 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60
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-19.92  -20.95 -9.59 -7.60 -7.21 -5.62 -2.72 -2.94 -4.49 -6.72 -8.46 -14.79 -11.85 -1497 -1845 -13.60 -11.32 -7.06 -5.83 -4.24 -4.96 -11.49 -13.76 -23.72 -22.25 -20.95 -11.16 -10.22 -9.70 -5.39

60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 75 75 75 75 75 75 75 75 75 75
255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330
=},1l2) -3.48 -5.10 -9.31 -9.31 -15.02 -12.38 -1497 -17.03 -1545 -12.74 -7.47 -6.11 -5.89 -4.35 -7.93 -12.89 -18.68 -18.61 -20.95 -12.91 -12.07 -8.91 =35, 3Ll -3.25 -4.52 -5.48 -10.63 -11.20 -16.77

75 75 75 75 75 75 75 75 75 75 75 75 75 75 920 920 90 90 90 90 90 90 90 90 90 90 90 90 90 90
345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60
-12.78 -14.97 -1533 -15.01 -18.11 -6.17 -2.88 -3.75 -3.76 -9.55 -10.26 -11.14 -16.04 -20.95 -13.79 -12.94 -9.36 -4.17 -2.67 -3.60 -4.63 -7.31  -12.43 -20.68 -13.05 -14.97 -13.90 -11.32 -13.35 -5.28

920 920 920 920 920 920 920 920 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105
75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150
-2.01 -1.80 -5.42 -15.04 -8.15 -7.69 -1491 -20.95 -1430 -12.10 -10.29 -4.51 -2.60 -3.36 -4.17 -6.67 -12.23 -20.77 -13.58 -14.97 -13.58 -9.12 -7.92 -5.35 -2.90 -2.78 -4.16 -7.16 -5.23 -6.64

105 105 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 150 150 150 150
165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240
-1493 -20.95 -15.21 -10.68 -10.28 -7.56 -4.46 -5.63 -5.74 -7.72  -1035 -14.19 -1436 -1497 -14.08 -8.37 -5.26 -4.70 -1.04 -0.71 111 -1.80 -2.46 -8.00 -16.54 -20.95 -17.82 -1433 -15.06 -12.16

150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 165 165 165 165 165 165 165 165 165 165
255 270 285 300 315 330 345 0 15 30 45 60 75 920 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330
-9.87 -9.50 -7.22 -7.59 -7.20 -10.79 -18.85 -14.97 -1290 -12.02 -5.26 -3.37 0.47 0.23 2.90 0.67 -0.48 -8.08 -12.78 -20.95 -14.72 -14.47 -15.16 -1480 -11.90 -8.57 -6.29 -8.59 -8.94 -13.83

165 165 165 165 165 165 165 165 165 165 165 165 165 165 0 0 0 0 0 0 0 0 0 0 0
345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345
-22.12 -1497 -12.13 -1533 -6.24 -6.04 -121 -356 -095 -326 -2.16 -6.40 -1032 -2095 975 -466 -243 -281 -206 -577 -413 925 -7.74 -15.90 _11.84



Frequency=
2450(MHz)

15
75
4.08

30
165
-8.22

60
255
-1.94

75

4.08

920
75
-4.29

105
165
-6.36

150
255
151

165
345

3.64

Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

Gain Result_Ant2

Phi
Theta
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

Gain Result_Ant2

Frequency=
5250(MHz)  Phi 0 0 0 0 0 0 0 0 0 0 0 0 0 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Theta 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60
E Total. dB -4.04 -7.80 =241 1.63 3.61 3.98 3.68 2.13 -1.46 -3.19 =232 463 -12.02 -0.11 -8.19 -5.14 -7.56 -8.68 =174 =231 0.04 0.50 0.87 -1.12 -4.04 -7.96 -2.28 253 529
15 15 15 15 15 15 15 15 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150
4.52 2.68 0.76 -4.85 2341 -4.16 =577 -12.02 -8.14 -5.90 -4.49 -5.32 -6.20 -6.02 -3.79 -1.98 -0.15 0.04 -1.75 -4.04 -7.25 -2.28 0.48 1.51 -1.02 -4.95 -4.48 -6.89 -3.83 -5.65
30 30 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 60 60 60 60
165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240
-6.79 -12.02 -8.81 -6.94 -4.86 -4.06 -6.38 -1.96 -4.63 -3.79 -0.44 -0.12 -1.98 -4.04 -6.36 -3.54 -4.08 -4.73 -5.55 -7.93 -8.60 -3.58 -5.33 -8.03 -7.64 0 -1202 -11.24 -9.61 -5.99 -4.50
60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 75 75 75 75 75 75 75 75 75 75
255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330
-10.37 -0.68 -3.94 -3.51 -0.98 0.02 2212 -4.04 -5.33 -4.98 -6.73 -6.35 -4.77 -1.29 -4.66 311 -7.04 -8.38 -8.41 -12.02 -11.85 -10.85 -10.67 -5.20 -6.06 -5.66 -4.27 -2.95 -1.86 0.13
75 75 75 75 75 75 75 75 75 75 75 75 75 75 920 920 90 90 90 90 90 90 920 90 90 90 90 90 90 90
345 0 15 30 45 60 75 920 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60
2297 -4.04 -4.28 -4.93 -6.27 -5.51 -8.08 -12.91 -6.13 -3.10 -5.31 -7.46 -8.98 -12.02 -9.02 -7.01 -9.92 -6.11 471 -5.59 -7.69 -5.40 -3.00 -0.43 -4.11 -4.04 -3.50 -4.30 -4.80 -5.20
90 90 90 920 920 920 920 920 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105
75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150
-12.68 -6.31 -7.90 -4.07 -4.48 -8.96 -9.73 -12.02 -6.73 -3.67 -3.30 -5.69 -6.60 =743 2921 -7.96 324 -1.23 -4.48 -4.04 2313 -3.48 -3.40 -5.69 -5.60 -1.90 -4.23 -4.41 -4.84  -10.81
105 105 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 150 150 150 150
165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240
-11.92 -12.02 -5.09 -1.87 -0.71 -3.64 -6.89 -6.85 -4.83 -4.59 -2.96 -2.18 -4.24 -4.04 -2.63 -2.26 -2.79 -5.57 -6.83 -4.52 -5.90 -5.10 -5.24 -9.38 -1434  -12.02 -3.49 -1.07 -0.33 -0.08
150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 165 165 165 165 165 165 165 165 165 165
255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330
-0.63 -5.01 -2.74 -2.37 -2.35 -1.83 -4.91 -4.04 -0.70 1.76 -0.12 -0.54 -3.87 2322 -3.30 =347 2217 -6.24 -9.66  -12.02 -3.76 -0.93 -1.72 0.19 1.93 -0.01 1.06 0.17 -0.44 -1.70
165 165 165 165 165 165 165 165 165 165 165 165 165 165 0 0 0 0 0 0 0 0 0 0 0
345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345
-6.40 -4.04 -0.42 2.87 0.64 0.16 -1.19 -4.59 -5.07 -6.78 -2.51 -7.44 -9.08 -12.02 -9.68 -8.57 -6.26 -11.22 -9.21 -8.79 -1.82 -0.46 0.22 2.19 -0.60
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

Gain Result_Ant2

Phi
Theta
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

Gain Result_Ant2

Frequency=
5550(MHz)  Phi 0 0 0 0 0 0 0 0 0 0 0 0 0 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Theta 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60
E Total. dB -1.56 -2.38 -1.26 111 2.00 1.72 2.70 1.88 -2.50 -0.48 -1.26 -328  -1023  -10.05  -14.78 -9.87 -9.30 -6.51 -5.05 =243 0.12 -0.82 -1.38 -0.67 -1.56 -3.09 -1.03 2.56 3.14
15 15 15 15 15 15 15 15 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150
3.03 2.71 2.72 -4.44 -0.33 -1.20 2350 -10.23 -12.19 -12.31 -7.96 =577 -4.49 -6.34 -5.20 -0.97 -1.00 -0.45 -0.84 -1.56 -4.01 111 1.62 0.55 -0.07 0.17 -0.58 -8.95 -0.55 -0.87
30 30 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 60 60 60 60
165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240
2391 -10.23 -9.24 -9.27 -8.18 -4.48 -6.11 -9.36 -9.03 -2.92 -0.16 0.03 -0.39 -1.56 -4.16 -1.10 -1.34 -3.67 -3.81 -7.92 -9.03 -6.80 -0.38 =225 466 -10.23 -6.61 -10.18 -6.12 -4.32
60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 75 75 75 75 75 75 75 75 75 75
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

Gain Result_Ant3
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

Gain Result_Ant3
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Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

Gain Result_Ant3
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-4.28

30
150
-5.01

60
240
-8.00

75
330
-6.23

90
60
-0.20

105
150
-4.10

150
240
-3.82

165
330
-12.19

0
345
-14.60



Appendix A - Antenna Composite Gain Data of 2.4GHz&5GHz

Gain Result_Ant4

Frequency=
5850(MHz)  Phi 0 0 0 0 0 0 0 0 0 0 0 0 0 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Theta 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60
E Total. dB -10.90 -7.16 -2.87 -3.42 -4.61 -1.54 1.26 1.46 -1.98 -5.22 -6.77 2782 -19.04 2022 -23.69  -11.63  -15.86 -9.98 -7.78 -8.86 979 -1079  -11.97  -10.68  -10.90 -6.84 -3.03 -3.64 -5.70
15 15 15 15 15 15 15 15 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150

0.68 1.39 241 -1.66 -3.99 -5.29 892 -1904  -1432  -1491  -1230  -1641  -11.62  -11.65 9.17  -11.31  -11.60  -11.74  -10.84  -10.90 -6.61 -5.51 -4.91 -5.34 -0.26 -2.86 021 -2.34 9.10 -4.59

30 30 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 60 60 60 60
165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240
-8.91 -19.04  -11.66 -748  -1320  -11.31 -84 -13.03 2789 -1070  -10.88  -10.38  -11.88  -10.90 -7.48 -8.11 -5.03 -5.19 -0.13 -2.09 -0.58 -1.92 -16.30 -5.81 -1.67  -1904  -10.06 -4.48 9.17 =119

60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 75 75 75 75 75 75 75 75 75 75
255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330
-5.06 -6.68 -1.26 =132 931 -8.68  -11.24  -10.90 9.89 9.02 -4.86 -4.49 0.32 -0.23 1.14 -0.19 -6.81 -6.94 -145  -19.04 -8.87 -4.45 5.1 -1.34 -3.16 -3.52 -8.20 -7.48 9.712 -6.79

75 75 75 75 75 75 75 75 75 75 75 75 75 75 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90
345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60
-10.01 -1090  -10.92 =192 -4.71 -3.18 2.04 274 3.65 1.81 -1.57 -6.73 -894  -19.04 =133 -4.37 -3.06 -3.08 -1.29 0.35 377 -1065  -10.82 561 -1033 <1090 -10.81 -1.95 -4.80 -2.55

920 920 920 920 920 920 920 920 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105
75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150
1.93 344 3.74 233 -0.56 -390 -1051 -19.04 -5.51 -2.86 -2.06 -1.78 1.31 1.98 0.93 544 -12.779 574 -1185 <1090 -11.48 9.64 -5.14 -1.66 1.35 1.86 1.88 -0.27 -0.52 -3.30

105 105 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 150 150 150 150
165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240
-12.71 -19.04 -4.18 -1.53 -0.59 0.49 1.99 1.03 0.40 -2.57 -8.66 -6.64  -1445  -1090  -1207  -14.85 -6.31 -1.72 0.58 0.06 -0.41 -3.57 -1.71 -5260 -1538  -19.04 -5.17 -1.55 -2.18 =372

150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 165 165 165 165 165 165 165 165 165 165
255 270 285 300 315 330 345 0 15 30 45 60 75 920 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330
-1.78 -3.10 -1.25 -9.08 -9.98 -843  -1248  -1090  -10.01 -13.25 -1.29 -2.51 217 -3.43 S1.56  -14.26 -1.63 -8.02 9.61 -19.04 -6.37 -3.86 -6.73 -2.02 -0.57 -3.46 -4.82 -7.10 -6.08 -4.00

165 165 165 165 165 165 165 165 165 165 165 165 165 165 0 0 0 0 0 0 0 0 0 0 0
345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345
-8.74 -10.90 -10.11 -12.23 -8.73 -1.04 -4.60 -4.99 -6.29 -10.89 -10.76 -13.76 -11.59 -19.04 -18.74 -25.26 -17.54 -12.84 -14.14 -11.55 -8.84 -8.67 -12.58 -13.78 -10.99



Appendix B - Antenna Composite Gain

Data of 6GHzZ

Freq. 5.9GHz 6.5GHz 6.8GHz 7.1 GHz
Ant. 5 Max Gain (dBi) 4.08 4.31 4.44 5.91
Ant. 6 Max Gain (dBi) 4.77 2.75 441 5.31
Ant. 7 Max Gain (dBi) 3.76 2.68 3.30 4.84
Ant. 8 Max Gain (dBi) 3.54 2.06 2.89 3.91
Ant. 5 Polarization/0(")/®(’) Phi/105/60 Phi/90/75 Phi/90/75 Phi/75/75
Ant. 6 Polarization/0(")/®() Theta/90/45 Theta/75/45 Theta/75/45 Theta/75/45
Ant. 7 Polarization/0(")/®(’) Theta/300/150 Theta/45/15 Theta/45/15 Theta/0/60
Ant. 8 Polarization/0(’)/®(’) Phi/105/120 Phi/105/165 Phi/105/165 Phi/225/30
Max Gain (dBi) 4.77 431 4.44 5.91
DG [15S] (dBi) 7.38 6.79 7.68 8.24
DG [2SS] (dBi) 4.77 4.31 4.44 5.91
DG [4SS] (dBi) 4.77 431 4.44 5.91




Frequencies=

5925(MHz) i

theta

Appendix B - Antenna Composite Gain Data of 6GHz
DG 1SS Result

Azimuths

Elevations
Directional
gain (dB)

i3
60
3.70

30
150
2.7/

60
240
2335

75
330
-0.67

90
60
6.31

105
150
0.67

135
240
2.03

330
191

165
60
237

0 0
0 15
1.28 -1.45
15 15
75 20
4.21 0.89
30 30
165 180
-4.73  -11.42
60 60
255 270
3.24 3.12
75 75
345 0
0.72 1.28
90 90
75 920
4.23 3.89
105 105
165 180
-1.60 -11.42
135 135
255 270
1.05 2.66
150 150
345 0
-0.06 1.28
165
75
1.88

30
2.68

15
105
1.18

45
195
-2.57

60
285
2.16

75
15
3.63

90
105
3.45

120
195
-3.53

135
285
3.23

15
2.63

165
90
1.37

45
3.85

15
120
3.01

45
210
2.05

60
300
0.88

75
30
3.79

90
120
4.42

120
210
-0.99

135
300
248

30
-0.11

165
105
1.18

0
60
291
15 15
135 150
3.51 -3.32
45 45
225 240
118 1.44
60 60
315 330
3.18 0.47
75 75
45 60
3.21 6.00
90 90
135 150
5.62 171
120 120
225 240
1.30 1.15
135 135
315 330
5.17 2.74
150 150
45 60
1.51 0.91
165
120
0.74

0
75

1.81

15
165
-6.74

45
255
1.06

60
345
0.10

75
75
5.42

90
165
-1.61

120
255
2.21

135
345
1.43

150
75
2.61

165
135
1.06

0
90

-0.06

15
180
-11.42

45
270
0.25

60
1.28
75

90
4.63

90
180
-11.42

120

270
1.21

135

1.28

90
0.99

165
150
-0.09

0
105
-0.68

30
195
-2.71

45
285
118

60
15
3.05

75
105
3.12

105
195
-2.81

120
285
3.12

135
15
3.17

105
0.91

165
165
=218

0 0
120 135
1.10 2.41

30 30
210 225
2.19 1.97
45 45

300 315
0.58 0.13
60 60
30 45
4.25 2.69
75 75
120 135
1.55 4.80

105 105

210 225

0.86 0.67

120 120
300 315
3.39 4.11
135 135
30 45
-0.32 0.73
150 150
120 135
1.72 2.81
165
180
-11.42

0 0 0 15
150 165 180 195
-2.67 -6.82 -11.42 -2.05
30 30 30 30 30
240 255 270 285 300
1.12 -0.46 0.39 0.60 2.38
45 45 45 45 45
330 345 0 15 30
0.73 -0.78 1.28 2.32 4.73
60 60 60 60 60
60 75 90 105 120
4.54 6.14 7.38 5.91 2.65
75 75 75 90 90
150 165 180 195 210
1.44 -1.45 -11.42 -2.65 1.78
105 105 105 105 105
240 255 270 285 300
-1.70 1.06 2.28 2.68 4.14
120 120 120 120 120
330 345 0 15 30
291 2.34 1.28 3.50 1.53
135 135 135 135 135
60 75 90 105 120
3.26 4.95 291 2.78 3.01
150 150 150 165 165
150 165 180 195 210
0.97 -2.50 -11.42 -5.80 -0.52
0 0 0 0
195 210 225 240
-1.58 138 -0.71 251

15 15
210 225
1.61 0.64
30 30
315 330
-0.81 0.17
45 45
45 60
3.71 5.64
60 60
135 150
3.70 0.10
90 90
225 240
2.79 1.90
105 105
315 330
2.48 1.24
120 120
45 60
1.38 3.80
135 135
135 150
4.97 1.97
165 165
225 240
0.65 -1.69
0
255
-1.48

15
240
-0.74

30
345
-1.69

45
75
5.85

60
165
-1.93

920
255
171

105
345
2.33

120
75
5.12

135
165
-1.28

255
-1.21

270
0.00

15
255
-1.87

30

1.28

45
90
6.99

60
180
-11.42

920
270
2.63

105

1.28

120
90
2.29

135
180
-11.42

165
270
-3.30

285
-0.85

15
270
0.08

30
15
1.28

45
105
6.37

75
195
-2.81

90
285
2.19

105
15
3.85

120
105
5.26

150
195
-5.00

285
0.54

15
285
-0.61

30
30
4.70

45
120
2.82

75
210
2.05

90
300
2.85

105
30
3.39

120
120
4.97

150
210
-2.27

300
3.15

300
2.02

15
300
1.74

30
45
5.68

45
135
2.42

75
225
3.77

920
315
3.76

105
45
3.00

120
135
4.55

150
225
0.10

315
2.92

315
0.13

15
315
-0.77

30
60
4.57

45
150
-1.43

75
240
4.02

90
330
-0.72

105
60
4.57

120
150
1.27

150
240
0.01

330
242

0
330
0.63

15
330
0.34

30
75
4.63

45
165
-3.08

75
255
242

90
345
1.58

105
75
2.70

120
165
-1.19

150
255
-0.79

345
=il 3}l

345
-1.20

30
920
3.22

45
180
-11.42

75
270
3.01
90
1.28
105
90
3.31
120

180
-11.42

150
270
241

165

1.28

345
0.21

15

1.28

30
105
3.49

60
195
-2.51

75
285
3.10

920
15
3.96

105
105
3.60

135
195
-4.05

150
285
2.79

15
1.58

15
15
-0.10

30
120
0.81

60
210
2.23

75
300
-1.54

90
30
3.66

105
120
5.47

135
210
-2.76

150
300
2.79

165
30
0.55

30
135
2.90

60
225
3.01

75
315
3.99

90
45
3.71

105
135
5.32

135
225
2.19

150
315
3.54

45
1.55

15
30
3.58

15
45
5.74



Appendix B - Antenna Composite Gain Data of 6GHz

DG 1SS Result

Frequencies=

6525(MHz) phi Azimuths

theta Elevations
Directional
gain (dB)

i3
60
4.49

30
150
-2.14

60
240

-0.48

75
330
-0.40

90
60
4.99

105
150
-0.84

135
240

-0.18

330
291

165
60
221

0 0
0 15
-0.88 3.87
15 15
75 90
3.20 2.07
30 30
165 180
595 -1787
60 60
255 270
0.11 0.64
75 75
345 0
1.65 -0.88
90 90
75 90
4.87 331
105 105
165 180
-4.08 -17.87
135 135
255 270
0.95 4.13
150 150
345 0
1.89 -0.88
165
75
1.11

30
4.62

15
105
0.02

45
195
-2.47

60
285

3.94

75
15
0.92

90
105
339

120
195
-6.73

135
285

3.86

15
0.03

165
90

-0.39

45
4.26

15
120

-0.90

45
210
0.54

60
300
0.10

75
30
3.59

90
120
234

120
210
-1.37

135
300

3.76

30
0.06

165
105
1.47

0
60
2.65
15 15
135 150
2.87 -1.86
45 45
225 240
0.40 -1.47
60 60
315 330
2.57 -1.97
75 75
45 60
5.19 4.86
90 90
135 150
5.57 -1.77
120 120
225 240
1.26 3.15
135 135
315 330
0.86 2.04
150 150
45 60
0.29 2.67
165
120
0.51

30
135
4.34

60
225
2.54

75
315

1.26

90
45

5.27

105
135
4.90

135
225
1.23

150
315

3.09

45
-1.00



Appendix B - Antenna Composite Gain Data of 6GHz
DG 1SS Result

Frequencies=

6875(MHz) phi Azimuths 0 0 0 0 0 0 0 0 0 0 0 0 0 15 15 15 15 15 15 15 15 15
theta Elevations 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315
Directional
pnis 067 325 3% 500 413 327 340 190 05 125 310 85 771 38 026 065 328 -7 038 023 105 040
i3 15 15 15 15 15 15 15 i3 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
60 75 20 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60
475 sS4l 371 001 222 393 201 834 771 Al LSS 160 241 L4708 143 L7 100 009 022 067 347 530 568 422
30 30 30 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45
150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150
27 57 771 28 143 240 001 06 037 271 -006 242 011 -049 067 272 SI11 484 607 632 48 505 250 431 530
60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 75 75 75 75
240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240
176 109 L7 419 129 223 148 088 067 L7 434 49 661 60l 635 619 402 333 358 409 1771 442 19 255 14l
75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 920 90 920 90 920 920 90 90 920 90
330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330
32 <120 067 116 281 468 560 726 768 601 432 407 181 375 .77 526 130 L7 LSL 246 237 257 298 008 38l
90 90 90 90 90 90 90 90 90 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105
60 75 920 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60
489 666 608 471 258 4% 171 310 771 595 -l06 108 429 332 271 426 043 342 407 061 067 195 289 454 549
105 105 105 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120
150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150
239 32 171 655 -LIT 210 406 368 432 303 260 35 327 034 067 18 341 391 400 369 458 406 38 333 265
135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 150 150 150 150
240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240
01l 103 425 4% 088 282 323 072 067  L72 273 219 331 487 28 302 042 276 244 675 771 561 15 049 25
150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 165 165 165 165 165 165 165 165 165 165
330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330
21 12 067 18 133 132 38 238 165 28 021 212 238 638 771 557 035 L9 16l 042 272 297 249 390 272
165 165 165 165 165 165 165 165 165 0 0 0 0 0 0 0 0 0 0
60 75 90 105 120 135 150 165 180 195 210 25 240 255 20 285 300 315 330
203 198 084 238 -L10 124 298 478 117 364 -159 L13 265 148 085 030 150 154 0,09

15
330
0.36

30
75
5.61

45
165
-4.33

75
255

2.00

90
345
-1.22

105
75
4.65

120
165
-4.53

150
255

1.59

15
345
0.51

30
920
441

45
180
-17.71

75
270

1.96

90

0.67

105
90
5.75

120
180
-17.11

150
270
1.74

0.67

345
1.51

0.67

30
105
3.15

60
195
273

75
285

0.56

90
15

1.46

105
105
5.53

135
195
-6.02

150
285

3.34

1.92

30
120
2.80

60
210
0.56

75
300
3.67

90
30
232

105
120
3.52

135
210

-1.94

150
300
2.82

165
30
-0.05

15
15
3.75

30
135
478

60
225
1.99

75
315

1.39

90
45

443

105
135
4.61

135
225
1.93

150
315

4.40

45
2.05

15
30
491

15
45
6.06



Frequencies=

7125(MHz) i

theta

Appendix B - Antenna Composite Gain Data of 6GHz
DG 1SS Result

Azimuths

Elevations
Directional
gain (dB)

i3
60
5.73

30
150
-0.40

60
240

2.96

75
330
455

90
60
5.54

105
150
-0.23

135
240
1.32

330
2.94

165

425

0 0
0 15
3.07 5.02
15 15
75 20
6.04 6.42
30 30
165 180
447 -16.59
60 60
255 270
175 2.61
75 75
345 0
1.35 3.07
90 90
75 920
7.01 711
105 105
165 180
-1.02 -16.59
135 135
255 270
3.23 3.90
150 150
345 0
3.37 3.07
165
75
392

30

4.30

15
105
2.08

45
195
-1.53

60
285
4.24

75
15
1.70

90
105
5.37

120
195
-3.78

135
285

5.93

15
3.89

165
90
1.64

45

5.12

15
120
0.62

45
210
3.03

60
300
2.66

75
30
4.20

90
120
5.03

120
210
0.67

135
300

2.57

150
30

231

165
105
2.53

0
60
6.49
15 15
135 150
474 0.54
45 45
225 240
3.14 225
60 60
315 330
2.95 3.12
75 75
45 60
6.15 7.13
90 90
135 150
4.15 0.66
120 120
225 240
2.79 441
135 135
315 330
4.12 3.05
150 150
45 60
3.76 4.89
165
120
-0.95

75

5.16

15
165
-5.88

45
255

0.09

60
345

1.62

8.

75
75
24

90
165
-121

120
255
4.98

135
345

3.29

150
75

4.

10

165
135
0.90

0 0 0 0
90 105 120 135 150
4.93 274 1.28 2.06 -1.50
i3 30 30 30 30
180 195 210 225 240
-16.59 -2.64 2.63 2.56 -1.24
45 45 45 45 45
270 285 300 315 330
0.45 2.69 -0.95 247 1.68
60 60 60 60 60
0 15 30 45 60
3.07 2.59 5.90 5.56 7.18
75 75 75 75 75
90 105 120 135 150
7.20 6.43 5.66 391 0.76
90 105 105 105 105
180 195 210 225 240
-16.59 -6.59 -1.42 0.82 5.71
120 120 120 120 120
270 285 300 315 330
5.18 393 4.08 433 2.71
135 135 135 135 135
0 15 30 45 60
3.07 3.85 4.01 2.56 3.07
150 150 150 150 150
90 105 120 135 150
2.63 4.07 0.74 3.17 1.07
165 165 165 0
150 165 180 195
-0.70 -4.49 -16.59 -3.26

0 0 15
165 180 195
-6.64 -16.59 -3.00
30 30 30 30
255 270 285 300
3.44 -0.16 2.72 1.72
45 45 45 45
345 0 15 30
1.79 3.07 3.84 6.74
60 60 60 60
75 90 105 120
7.79 6.70 6.59 4.00
75 75 920 90
165 180 195 210
2269 -16.59 -6.18 0.52
105 105 105 105
255 270 285 300
5.65 425 4.56 2.46
120 120 120 120
345 0 15 30
341 3.07 3.98 5.95
135 135 135 135
75 90 105 120
6.11 423 5.04 1.01
150 150 165 165
165 180 195 210
-6.36  -16.59 -4.50 -0.79
0 0 0
210 225 240
0.07 0.31 -1.09

15 15
210 225
0.89 1.22
30 30
315 330
2.50 1.83
45 45
45 60
6.15 6.48
60 60
135 150
4.10 -1.27
920 90
225 240
1.23 2.99
105 105
315 330
421 313
120 120
45 60
431 392
135 135
135 150
3.80 027
165 165
225 240
0.55 -2.02
0
255
1.88

15
240

-1.37

30
345
1.74

45
75
7.65

60
165

-3.87

90
255

321

105
345
2.73

120
75
3.56

135
165

-4.87

165
255

1.53

0
270
-0.31

15
255

0.55

30
0
3.07

45
90
4.61

60
180

-16.59

90
270

3.21

105

3.07

120
90
432

135
180

-16.59

165
270

4.68

285
0.33

15
270

0.80

30
15
4.85

45
105
4.65

75
195

-3.26

90
285

4.10

105
15
3.60

120
105
4.81

150
195

-3.43

165
285

448

15
285

0.76

30
30
6.44

45
120
3.06

75
210
2.08

90
300

2.86

105
30
5.12

120
120
4.01

150
210

-0.49

165
300

473

300
0.87

15 15 15 15 15
300 315 330 345 0
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Appendix B - Antenna Composite Gain Data of 6GHz
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Appendix B - Antenna Composite Gain Data of 6GHz
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-2.38
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165
120
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-0.52
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-5.08
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-8.07
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1.95
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-1.59
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2.15
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-9.06
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270
-9.40

45

-0.76
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240
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180
-17.14
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270
0.28

120

-0.76
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920
-4.38
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150
-4.16
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-17.14

30
285
-1.31
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15
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442
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-13.61
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285
-0.41
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15
0.39
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-2.33

15
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-5.69
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300
-0.08
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224
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244
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-2.26
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300
-8.04
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30
241
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-6.27
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-8.72
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210
-4.95
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45
1.66
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135
287
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-3.34
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315
-0.09
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45
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135
-5.09
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180
-17.14

Gain Data of 6GHzZ
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225
-6.87

30
330
2232

45
60
037

60
150
-4.98

90
240
0.23

105
330
0.52

120
60
-0.87

150
150
-5.24

15 15
240 255
372 097
30 30
345 0
481 076
45 45
75 90
-1.10 1.20
60 60
165 180
857 -17.14
9 9
255 270
059 154
105 105
345 0
332 076
120 120
75 90
201 -LI11
150 150
165 180
1166 -17.14
0
210
5.16

15
270
-5.64

30
15
-0.51

45
105
2.34

75
195
-8.24

90

1.55
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15
-0.73
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105
-3.39

165
195
-11.96
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-141
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285
-3.34
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1.50

45
120
0.67
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210
0.07
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300
-0.78
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30
0.13
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120
-1.03
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210
-7.04

0
240
-341
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300
-0.32
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45
2.15

45
135
3.81

75
225
0.27

90

-3.92

105
45
2.62

120
135
-0.74

165
225
=192

0
255
-0.08

15 15 15 15 15
315 330 345 0 15
049 106 278 076 061
30 30 30 30
60 75 90 105
065  -L53 360  -2.08
45 45 45 60
150 165 180 195
308 751 -1714 565
75 75 75 75
240 255 270 285
06 043 203 247
90 90 90 90
330 345 0 15
28 515 076 360
105 105 105 105
60 75 90 105
33 129 39 685
120 120 120 150
150 165 180 195
788 548 1714 856
165 165 165 165
240 255 270 285
1476 567 261 269
0 0 0
270 285 300
875 0.03 190

15 15
30 45
0.13 0.99
30 30
120 135
1.85 3.02
60 60
210 225
0.02 0.55
75 75
300 315
2.51 -0.15
90 90
30 45
-6.58 0.55
105 105
120 135
-6.37 -1.24
150 150
210 225
-5.01 -12.44
165 165
300 315
-4.79 -0.39
0 0
315 330
1.09 0.15
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60
-2.52

30
150
-0.36

60
240
1.17

75
330
274
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60
3.00
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150
-9.63

150
240
-8.07

165
330
-0.95

345
-0.43



Appendix B - Antenna Composite Gain Data of 6GHz

Gain Result_Ant6

Frequency=
5925(MHz)  Phi 0 0
Theta 0 15
E Total. dB -1.39 -0.75
15 15 15 15 15
75 90 105 120 135
-2.13 -2.40 -5.46 2247 -6.10
30 30 45 45 45
165 180 195 210 225
-10.99 -19.83 -9.89 -5.81 -11.32
60 60 60 60 60
255 270 285 300 315
-4.64 -1.76 =750 -10.85 -6.03
75 75 75 75 75
345 0 15 30 45
-2.31 -1.39 -0.61 -4.09 -8.57
90 90 90 920 920
75 90 105 120 135
-9.49 -11.01 -1.34 2213 -8.07
105 105 120 120 120
165 180 195 210 225
-13.07 -19.83 -9.90 -8.09 -4.08
150 150 150 150 150
255 270 285 300 315
-11.97 -4.53 -5.21 -4.29 0.85
165 165 165 165
345 0 15 30
-0.77 -1.39 -5.87 -8.24

30
-0.44

15
150
-13.51

45
240
-5.87

60
330
-5.93

75
60
371

920
150
-15.39

120
240
3719

150
330
0.68

165
45
-7.80

0 0 0 0 0 0
45 60 75 90 105 120
-1.38 -3.92 -6.00 447 -11.16 -8.41
15 15 30 30 30
165 180 195 210 225
-15.10  -19.83 -9.04 -1.08  -16.84
45 45 45 45 45
255 270 285 300 315
5.1 -5.89 -1.20 -9.80 -8.57
60 60 60 60 60
345 0 15 30 45
-2.66 -1.39 -0.65 -1.75 -4.36
75 75 75 75 75
75 90 105 120 135
512 -3.76 -8.88 -9.06 -5.87
920 920 105 105 105
165 180 195 210 225
-11.21 -19.83  -12.12 -5.75 -6.85
120 120 120 120 120
255 270 285 300 315
-1.19 -4.01 -6.08 -3.44 -0.64
150 150 150 150 150
345 0 15 30 45
-0.51 -1.39 -3.92 -1.11 -1.82
165 165 165 165
60 75 920 105
-6.17 -5.93 -11.48 -19.05

135
-1.50

30
240
-10.22

45
330
-6.57

60
60
-12.10

75

-11.00

105
240
-6.56

120
330
-191

150
60
-11.29

165
120
-7.66

150
-12.35

30
255
-6.88

45
345
-3.65

60
75
-0.45

75
165
-8.34

105
255
-5.93

120
345
-0.11

150
75
-14.23

165

-12.72

0 0 15
165 180 195
1559 -1983 820

30 30 30
270 285 300
659 672 495
45 45 45
0 15 30
139 045 0.06
60 60 60
90 105 120
389 4128 248
75 9 9
180 195 210
1983 -1239 593
105 105 105
270 285 300
271 1026 625
120 120 120
0 15 30
139 -0l 362
150 150 150
90 105 120
1296 -1668  -834

165 165

150 165

9.92 932

15
210
-8.53

30
315
-7.68

45
45
0.06

60
135
-3.67

90
225
-4.02

105
315
-3.84

120
45
-4.00

150
135
-11.62

165

-19.83

15
225
-17.00

30
330
-8.04

45
60
-1.09

60
150
=113

90
240
-343

105
330
-4.39

120
60
-2.35

150
150
-8.31

15 15 15 15 15 15 15 15 15 15 15 15 15
240 255 270 285 300 315 330 345 0 15 30 45 60
809 -1227 -1563 918 908 -1185 -1039  -674  -139 050 060 087  -422
30 30 30 30 30 30 30 30 30 30 30 30
345 0 15 30 45 60 75 90 105 120 135 150
541 <139 -0.32 0.87 179 171 0.83 061 411 -157 46 152
45 45 45 45 45 45 45 45 60 60 60 60
75 90 105 120 135 150 165 180 195 210 225 240
216 471 071 085  -210 -581  -805 -1983 -10.11  -495 646  -7.43
60 60 75 75 75 75 75 75 75 75 75 75
165 180 195 210 225 240 255 270 285 300 315 330
713 1983 -1089 525 354 479 929 28  -516 -1407 380  -5.09
9 9 9 9 9 9 9 9 9 9 9 9
255 270 285 300 315 330 345 0 15 30 45 60
803 319 722 755 405 513 166 -139 046 499 174 -1.00
105 105 105 105 105 105 105 105 105 105 105 105
345 0 15 30 45 60 75 90 105 120 135 150
069  -139 051 344 409 068 654 783 726 -157 -1119  -1601
120 120 120 120 120 120 120 120 150 150 150 150
75 90 105 120 135 150 165 180 195 210 225 240
470 430 -1096  -388 697 892 -1196 -1983 -1133 -1730 616 657
150 150 165 165 165 165 165 165 165 165 165 165
165 180 195 210 225 240 255 270 285 300 315 330
1042 -1983  -1380  -11.00  -7.84  -636  -1028  -828 620 217  -101  -0.20
0 0 0 0 0 0 0 0 0 0
210 225 240 255 270 285 300 315 330 345
9.07 -18.78 -17.45 -16.79 -14.15 -12.37 -8.98 -12.15 -10.37 6.90



Appendix B - Antenna Composite Gain Data of 6GHz

Gain Result_Ant6

Frequency=
6525(MHz)  Phi 0 0 0 0 0 0 0 0 0 0 0 0 0 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Theta 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60
E Total. dB -5.54 -0.50 -0.71 -1.89 -12.24 -5.44 -5.41 -6.15  -10.77 -5.95 =552 -1141 2175 -13.55 424 -1228  -12.16 -6.85 -6.89 -9.92 -6.63  -1681  -12.49 -5.66 -5.54 -0.04 022 =215 -6.60
15 15 15 15 15 15 15 15 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150

291 -6.21 275 -5.18 2256 -1051 -1275 0 22175 -15.78 2192 -10.38 -9.69 -1.22 -4.51 -6.81 -3.85 873 -13.06 -6.58 -5.54 -0.67 -0.82 -0.38 -0.94 -2.33 -1.45 277 -10.06 -1.54 0 -11.69

30 30 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 60 60 60 60
165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240
-13.71 2175 -1447 0 -11.35 5.1 9.75 -4.58 -2.87 -5.33 -6.97 -620  -10.23 -1.11 -5.54 -1.82 =244 -0.55 0.96 1.53 0.07 -2.06 -2.07 -1.30 9.00 -1600 2175  -1123  -13.62 -4.37 -9.95

60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 75 75 75 75 75 75 75 75 75 75
255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330
9.65 222 -2.05 -9.66 -6.13 -8.64 -6.28 -5.54 241 -2.82 -1.79 -4.67 1.17 275 -3.40 -0.79 -6.02 -9.67  -18.12  -21.75 -8.67 -8.47 -8.23 -8.83 -10.04 -7.58 -351 -891 -9.01 =748

75 75 75 75 75 75 75 75 75 75 75 75 75 75 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90
345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60

-5.45 -5.54 -2.59 241 379 -8.15 -3.89 0.12 -5.36 -4.94 457 -1208  -1656  -21.75 -1.38 -3.26 826 -10.67 -741 -5.84 -6.83 2160 -10.99 -6.45 -5.53 -5.54 -3.36 -240 =122 -3.85

920 920 920 920 920 920 920 920 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105
75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150
9.78 -141 -6.33  -14.82 -1.59  -1085  -1513 2175 =142 217 -2.95 -4.55 -5.86 -4.25 -1.55 -4.86 -6.13 -4.89 -5.49 -5.54 -4.86 -3.16 -5.21 314 -1311 -13.06 457 -1478 -598  -11.78

105 105 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 150 150 150 150
165 180 195 210 225 240 255 270 285 300 315 330 345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240
-1299 2175 9.20 -5.14 -4.91 -4.05 -5.61 9.64 2275 2.1 -3.08 -3.14 -4.80 -5.54 -6.37 -4.28 -5.16 -2.19 -6.77 -6.16 -6.53 -6.00  -1474  -1218  -11.24  -21.75  -11.03 =192 -9.58 -8.36

150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 165 165 165 165 165 165 165 165 165 165
255 270 285 300 315 330 345 0 15 30 45 60 75 920 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330
-4.55 -1.36 -6.37 31 -3.97 -3.70 -3.37 -5.54 -5.60 -6.16 -1.47 -6.76 -8.30 -1.89 -8.07 -8.42 -6.47  -1065  -1705  -21.75  -10.30 -356  -11.82 -13.33 -4.06 442 -10.56 -8.11 -3.18 276

165 165 165 165 165 165 165 165 165 165 165 165 165 165 0 0 0 0 0 0 0 0 0 0 0
345 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345
-1.89 -5.54 -4.51 -11.27 -14.11 -1.64 -1.19 9.34 -12.28 992 -12.12 -8.72 -14.39 22175 -12.41 -4.87 -891 -18.01 -14.98 -16.78 2121 -10.82 -11.30 -11.23 -4.72



Frequency=
6875(MHz)

15
75
-0.47

30
165
-22.52

60
255
-15.51

75

-1.49

920
75
-2.76

105
165
9317

150
255
-4.50

165
345
-4.16

Appendix B - Antenna Composite
Gain Result_Ant6

Phi
Theta
E Total. dB
15 15
90 105
-3.16 -4.23
30 45
180 195
22263 -10.98
60 60
270 285
-3.09 -2.65
75 75
0 15
-5.73 -5.36
90 90
90 105
-1.92 -6.16
105 120
180 195
22263 -18.49
150 150
270 285
-2.64 -2.26
165
0
-5.73

0
0

-5.73

15
120
-1.35

45
210
-10.48

60
300
-1.56

75
30
-1.84

920
120
-6.42

120
210
-1.72

150
300
-3.93

165
15
-1.45

15
-1.85

15
135
311

45
225
-3.96

60
315
-10.48

75
45
-3.48

920
135
-4.83

120
225
-6.19

150
315
-1.92

165
30
-11.73

30
0.14

15
150
-11.90

45
240
-1.95

60
330
-1.30

75
60
-4.49

920
150
-11.10

120
240
-4.44

150
330
2241

165
45
-13.03

0 0 0

45 60 75

-3.65 -5.21 -5.86
15 15
165 180
22313 -22.63
45 45
255 270
=191 -2.49
60 60
345 0
-1.93 -5.73
75 75
75 90
-1.65 0.96
920 920
165 180
9.3 -22.63
120 120
255 270
-4.10 -1.31
150 150
345 0
-5.01 -5.73

165 165

60 75

-1.46 -11.77

0 0
90 105
-3.17 -4.80
30 30
195 210
-10.63 -8.49
45 45
285 300
-4.43 -8.55
60 60
15 30
-3.67 -0.36
75 75
105 120
-1.74 -1.11
105 105
195 210
-15.07 -5.30
120 120
285 300
-1.73 -4.02
150 150
15 30
-7.01 -1.08
165
920
-14.83

0
120
-6.95

30
225
2112

45
315
-10.23

60
45
-1.62

75

-11.22

105
225
-2.62

120
315
-1.44

150
45
-14.38

165
105
-5.44

0
135
-5.04

30
240
-18.70

45
330
-6.61

60
60
2.06

75

-8.30

105
240
-1.32

120
330
-1.26

150
60
-7.08

165
120
-11.72

0
150
-6.68

30
255
-1.19

45
345
-8.31

60
75
179

75
165
-12.06

105
255
-8.17

120
345
-4.51

150
75
-14.52

165

-11.70

0
165
-13.28

30
270
-4.09

45

-5.73

60
90
217

75
180
-22.63

105

270
-3.31

120

-5.73

150
920
-8.67

2122

180
-22.63

30
285
-5.58

45
15
-146

60
105
1.45

90

-12.32

105
285
-0.39

120
15
-5.64

150
105
-5.30

15
195
-9.95

30
300
-8.87

45
30
113

60
120
-1.15

90
210
-5.31

105
300
-4.35

120
30
221

150
120
-13.38

165
165
9.44

15
210
-6.49

30
315
-12.82

45
45
-1.19

60
135
5.5

90
225
-2.67

105
315
-3.06

120
45
-9.03

150
135
=791

165
180
-22.63

Gain Data of 6GHzZ

15
225
-6.32

30
330
-8.86

45
60
227

60
150
-6.77

90
240
-5.24

105
330
-2.51

120
60
-341

150
150
-8.25

15 15 15
240 255 270
-13.19 -15.94 -8.63
30 30 30
345 0 15
-9.80 -5.73 -0.10
45 45 45
75 90 105
441 -1.67 0.10
60 60 75
165 180 195
-1546  -22.63 -12.14
90 90 90
255 270 285
-8.15 -2.38 -4.11
105 105 105
345 0 15
-5.29 -5.73 -5.26
120 120 120
75 90 105
-6.72 -9.44 -5.23
150 150 165
165 180 195
-11.03 -22.63 9.19
0 0
210 225
-8.81 -6.95

15
285

-17.70

30
30
2.13

45
120
-5.19

75
210
-1.16

90
300
-6.90

105
30
-3.94

120
120
-1.11

165
210
-4.31

240
-9.01

15
300
-8.51

30
45
-0.34

45
135
-1.33

75
225
-5.27

90

-6.19

105
45
-6.89

120
135
-7.09

165
225
-6.09

15 15 15 15 15 15 15 15

315 330 345 0 15 30 45 60

975 902 -1046 573 <019 189 -153  -340

30 30 30 30 30 30 30

60 75 90 105 120 135 150

4.62 065 268 385 309  -159  -1261

45 45 45 60 60 60 60

150 165 180 195 210 225 240

943 1749 263  -1199 964 690  -568
75 75 75 75 75 75 75
240 255 270 285 300 315 330
843 971 608 611 502 672 -7.06

9 9 9 9 9 9 9

330 345 0 15 30 45 60

564 641 573 551 366 310 -6.87

105 105 105 105 105 105 105

60 75 90 105 120 135 150

280 961 307 539 -1246 393 9.3

120 120 120 150 150 150 150

150 165 180 195 210 225 240

21030 -1313 2263 960 883 645  -13.62

165 165 165 165 165 165 165

240 255 270 285 300 315 330

13 412 343 587 770 -181 LIS

0 0 0 0 0 0

270 285 300 315 330 345

-6.56 -15.03 -8.20 -12.69 9,01 871



Frequency=
7125(MHz)

15
75
-1.67

30
165
-15.89

60
255
-14.09

75

-5.94

920
75
-2.98

105
165
-8.23

150
255
-3.40

165
345
-2.30

Appendix B - Antenna Composite
Gain Result_Ant6

Phi
Theta
E Total. dB
15 15
90 105
-0.49 -4.64
30 45
180 195
-19.48  -11.31
60 60
270 285
-3.87 -4.04
75 75
0 15
-4.45 -4.49
90 90
90 105
-0.35 -3.60
105 120
180 195
-19.48  -13.05
150 150
270 285
2221 -4.11
165
0
-4.45

0
0

445

15
120
-4.15

45
210
-9.01

60
300
-6.56

75
30
-1.21

920
120
-4.09

120
210
-5.39

150
300
-3.03

165
15
-6.82

15
-0.78

15
135
-2.36

45
225
-6.04

60
315
-1.59

75
45
-0.51

920
135
9.57

120
225
-1.25

150
315
0.05

165
30
-6.59

30
-0.12

15
150
-9.89

45
240
-5.86

60
330
-6.64

75
60
-0.37

920
150
-6.93

120
240
-5.74

150
330
-1.84

165
45
-10.24

0 0 0

45 60 75

-2.88 -3.30 -1.11
15 15
165 180
-1459 1948
45 45
255 270
-13.13 -2.03
60 60
345 0
-6.10 -4.45
75 75
75 90
-0.711 0.98
920 920
165 180
-1.46 - -1948
120 120
255 270
-1.38 -1.13
150 150
345 0
-2.98 -4.45

165 165

60 75

-5.43 -6.92

0 0
9 105
055 521
30 30
195 210
1039 915
45 45
285 300
429 969
60 60
15 30
241 066
75 75
105 120
099 059
105 105
195 210
1469 123
120 120
285 300
061 -1.87
150 150
15 30
693 844
165
%0
-6.90

0
120
-4.31

30
225
-6.72

45
315
-18.51

60
45
171

75

-8.06

105
225
-5.02

120
315
0.67

150
45
-10.20

165

-1.25

0
135
-5.56

30
240
-16.41

45
330
-6.11

60
60
340

75

-6.86

105
240
-1.09

120
330
-1.92

150
60
-5.18

165
120
-9.50

150
-9.21

30
255
-5.73

45
345
-6.03

60
75
392

75
165
-9.95

105
255
-1.97

120
345
-2.55

150
75
-8.84

165

-11.36

165
-11.72

30
270
-3.40

45

-4.45

60
90
1.36

75
180
-19.48
105

270
-1.54

120

-4.45

150
920
9.54

165

-6.41

180
-19.48

30
285
-5.42

45
15
-0.14

60
105
1.80

90

-16.03

105
285
0.30

120
15
-6.73

150
105
-3.35

15
195
-9.60

30
300
-8.41

45
30
230

60
120
-2.54

90
210
-8.88

105
300
-1.35

120
30
-1.27

150
120
-11.30

165
165
-1.09

Gain Data of 6GHzZ

15 15
210 225
608 -591
30 30
315 330
1441 610
45 45
45 60
2.08 0.63
60 60
135 150
339 747
9 9
225 240
234 381
105 105
315 330
110 340
120 120
45 60
726 367
150 150
135 150
815 477
165 0
180 195
-19.48 -8.05

15 15
240 255
-1412 -10.98
30 30
345 0
-6.16 -4.45
45 45
75 90
531 -1.44
60 60
165 180
-1356 -1948
90 90
255 270
-8.39 -0.85
105 105
345 0
-329 -4.45
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Appendix B - Antenna Composite Gain Data of 6GHz
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Appendix B - Antenna Composite Gain Data of 6GHz
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Appendix B - Antenna Composite Gain Data of 6GHz
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Appendix B - Antenna Composite Gain Data of 6GHz
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Appendix B - Antenna Composite Gain Data of 6GHz

Gain Result_An8
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Appendix B - Antenna Composite Gain Data of 6GHz

Gain Result_An8
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Appendix B - Antenna Composite Gain Data of 6GHz

Gain Result_An8
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Appendix B - Antenna Composite Gain Data of 6GHz
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458 333
75 %
180 195
3728 -1087
105 105
270 285
403 294
120 120
0 15
-2.68 1.09
150 150
) 105
142 331

165

150

215

15
195
-12.08

30
300
-1.62

45
30
-2.93

60
120
-4.25

90
210
9.39

105
300
-5.51

120
30
1.00

150
120
-6.55

165
165
-14.76

15 15
210 225
132 191
30 30
315 330
008 -116
45 45
45 60
155 483
60 60
135 150
834 731
9 9
225 240
452 130
105 105
315 330
834 151
120 120
45 60
077 -0.16
150 150
135 150
175 144
165 0
180 195
-37.28 -11.37

15 15 15 15
240 255 270 285
692 214 023 -14
30 30 30 30
345 0 15 30
105 268 590 474
45 45 45 45
75 % 105 120
156 891 644 513
60 60 75 75
165 180 195 210
1522 3728 565 590
% % % %
255 270 285 300
040 290 631 262
105 105 105 105
345 0 15 30
365 268 0.51 0.66
120 120 120 120
75 % 105 120
066 2.03 104 158
150 150 165 165
165 180 195 210
1304 3728 1196 -10.43
0 0 0
210 225 240
-7.66 741 -11.34

15
300
-0.40

30
45
-2.84

45
135
-7.81

75
225
-2.65

90

-4.67

105
45
0.73

120
135
-0.96

165
225
-5.75

15 15 15 15 15 15 15 15
315 330 345 0 15 30 45 60
231 051 -092 268 549 557 294 299

30 30 30 30 30 30 30

60 75 90 105 120 135 150

595 207 218 067 670 691 874

45 45 45 60 60 60 60

150 165 180 195 210 225 240

967 -1430 3728 451 122 050  -171
75 75 75 75 75 75 75

240 255 270 285 300 315 330

09 246 214 -301 08 457 213
9 9 9 9 9 9 9
330 345 0 15 30 45 60
406 301 268 064 013 001 0.75
105 105 105 105 105 105 105
60 75 90 105 120 135 150
100 -1.60 057 258 070 -137 697
120 120 120 150 150 150 150
150 165 180 195 210 225 240
344 1288 3728 886  -1097 719 112
165 165 165 165 165 165 165
240 255 270 285 300 315 330
785 -1187 610 48 270 674  -1501
0 0 0 0 0 0
270 285 300 315 330 345
3.8 -132 271 5.17 9.69 556



Appendix C - Antenna Pattern of 2.45GHz&5GHz

Odeg Z

Legend

2450.00(MHz)
—5250.00[MHz)
—5300.00(MHz)

—5850.00[MHz)

X S0deg

2450MHz Total Gain_ 4.
5250MHz Total Gain_ 1.034
5300MHz Total Gain_1.69 ¢ (

(225°)

5850MHz Total Gain_2.06 ¢ (0°) © (255°) 1gq4e,

Antl

270deg

Legend

2450.00(MHz)
—5250.00[MHz)
—5300.00(MHz)

——5OE0.00(MHz)

Y S0deg

2450MHz Total Gain_ 0.5
5250MHz Total Gain_ -3.91
5300MHz Total Gain_-2.25 ¢ (9

5850MHz Total Gain_-2.67 ¢ (90°) 6 (75°)180deg

270deg

Legend
2450.00(MHz)
—5250.00(MHz]
—5300.00(MHz)

—5850.00(MHz]

2450MHz Total Gain_ 2.
5250MHz Total Gain_ 0.91
5300MHz Total Gain_ 1.49

5850MHz Total Gain_ 1.51

¢ (15

¢ (135°)

6 (9E0des

270deg



Appendix C - Antenna Pattern of 2.45GHz&5GHz

Odeg Z

Legend Legend Legend
2450, 00(MHz) 2450.00(MHz] 2450 00(MHz)

——5250.00[MHz] ——9150.00(MHz) ——F260.00(MHz]

———F300.00{MHz] ——5250.00(MHz) ——F300.00(MHz]

———5850.00(MHz) :ggggggmﬂ ———BBS0.00(MHzZ)

270d 270ch
X S0deg \ 5 afiien ¥Ud99 - S0deg =

2450MHz Total Ga@n_ R 4 & 0°) i 0 1-0-5 "- 2450MHz Total Gam_ . ,,’ 2450MHz Total Gam_
5250MHz Total ng_ 3.68™0 (00) (50 5250MHz Total Gain_ -0.4 5250MHz Total Gain_3.6
5300MHz Total Gain_4.08 ¢ (62)._6 (90")_ 5300MHz Total Gain_ 0.43 5300MHz Total Gain_4.08 &
5850MHz Total Gain_1.97 ¢ (0°) © (90°) 180deq 5850MHz Total Gain_-0.20 & (90°) © (438hdeg 5850MHz Total Gain_3.75 ¢ (15°) 6 (Qweg

Ant2



Appendix C - Antenna Pattern of 2.45GHz&5GHz

Z

(Odeg

Legend

2450.00(MHz)
—5250.00[MHz]
—5300.00(Hz)

—5850.00[MHz)

X S0deg

2450MHz Total Gain_ 3:
5250MHz Total Gain_ 2.8
5300MHz Total Gain_ 4.21

5850MHz Total Gain_-0.15 ¢ (0°) 0 (19fafikeq

Ant3

270deg

Legend

2450.00(hHz)
—5250.00(MHz)
—H5300.00(kHz)

—H5850.00(MHz)

9¥ieq

5250MHz Total Gain_ 2,
5300MHz Total Gain_4.10

5850MHz Total Gain_ 1.28

¢ (90°) 6 16084°)

’ 0.4B5181[2450MHz]

270deg

Legend

2450.00(MHz)
—5250.00[MHz)
—5300.00(MHz)

——GB50.00[MHz)

o0

2450MHz Total Gain_
(135°) 6

5250MHz Total Gain_ 0.87
5300MHz Total Gain_0.84 ¢

90°)

5850MHz Total Gain_-1.03 ¢ (15°) 6 (t0%s

900).. .-

270deg



Legend
2450.00(hHz)
—5250.00(MHz|
—5300.00(MHz)

—5850.00(MHz|

X S0deg

Appendix C - Antenna Pattern of 2.45GHz&5GHz

Odeg Z

2450MHz Total Gain_
5250MHz Total Gain_ -0.

5300MHz Total Gain_ 0.44

5850MHz Total Gain_1.46 ¢ (0°) 6 (1058},

Ant4

27ldeg

Legend

2450.00(MHz)

—5250.00(MHz]

—5300.00(MHz]
[

—5850.00(MHz]

Odeg Z

2450MHz Total Gain_ I

5250MHz Total Gain_4.10™
5300MHz Total Gain_5.17 &

5850MHz Total Gain_3.74 ¢ (90°) 6 (108839

270deg

Legend

2450.00[MHz)
——5250.00(MHz]
——5300.00(MHz)

—5850.00(MHz]

5300MHz Total Gain_5.17 ¢ (81

5850MHz Total Gain_3.48 ¢ (87°) ©

270deq



Legend
5525.00[MHz]
—6300.00(MHz)
—6525.00MHz)

—7125.00(MHz)

Appendix D - Antenna Pattern of 6GHz

Odeg Z

X 90deg

7125MHz Total Gain_ 0.10 ¢ (0°) © (MW?)SDd

Ant5

3°)

leg

270deq

Odeg

Legend
5925.00(MHz)
—6300.00(MHz]
—6525.00(MHz)

—7125.00(MHz)

%deg

7125MHz Total Gain_1.98 ¢ (90°) 6 (81fd0deg

270deq

Legend

5525.00(MHz)
—FE300.00(MHz|
—E525.00(MHz)

—7125.00(MHz|

S0deg

6250MHz Total Gain_5,
6300MHz Total Gain_4.60

270deg




Legend
5925.00(MHz)
—F6300.00(MHz)
—6525.00(MHz)
]

—7125.00[MHz

Appendix D

Odeg Z

Xﬂﬂdeg

5925MHz Total Gain
6300MHz Total Gain_ -0;
6525MHz Total Gain_ -0.5

7125MHz Total Gain_039 ¢ (0°) 6 (273},

Ant6

- Antenna Pattern of 6GHz
=7

270deg

Legend
5925.00(MHz)
—6300.00[+Hz)
—H525.00(MHz)

— 7125 00Hz)

Yo

5925MHz Total Gain_>
6525MHz Total Gain_ -0.
6300MHz Total Gain_ -1.51

7125MHz Total Gain_0.52 ¢ (90°) 6 (48

270deg

Legend

5925.00(MHz)
—6300.00(MHz]
—65265.00(MHz)

—7125.00(MHz)

6300MHz Total Gain_2.75 ¢

7125MHz Total Gain_1.74 ¢ (66°

Z70deg



Odeg Z

Appendix D - Antenna Pattern of 6GHz

Odeq Z

Legend Legend Legend

B325.00(MHz) R925.00(MHz] F925.00MHz)
—HR300.00(kHz] —FR300.00[MHz) —(300.00[Hz]
—HE525.00(kHz] —FE525.00(MHz] —hR25.00(MHz]
—7125.00(kHz] —7125.00(MHz] —7125.00[MHz]

270deg 270deg 270deg
X S0deg Y=g

5925MHz Total Gain_ 5925MHz Total Gain™
6300MEz Total Gain 3. ; 6525MHz Total Gain_3. ¥
6525MHz Total Gain_2.44 ¢ (0.0 (45°) | 6300MHz Total Gain_2.29 ¢ 6300MHz Total Gain_1.89 &

7125MHz Total Gain_ 5.07 ¢ (0°) © (570)landeg 7125MHz Total Gain_0.92 ¢ (90°) 6 (188e 7125MHz Total Gain_2.64 ® (105°) 6 (ks

Ant7



Appendix D - Antenna Pattern of 6GHz

lOdeg Z Odeg Z (deg X

Legend
Legend R925.00(MHz] Legend
B325.00[MHz) —(300.00[MHz] 5925.00(MHz]
—E300.00[MHz] ——FE525.00[MHz) —E300.00[MHz]
—(525.00(MHz] —(625.00(MHz]
—7125.00[MHz]
—7125.00[MHz] —7125.00[MHz]
270deg
270, 270,
XDdeg - YSDdeg SDdYeg -
S925MHz Total Gain, 1.39%-(0°) 672700 5925MHz Total Gain_0: 5925MHz Total Gain, 2.63
6300MHz Total Gain_3:23% 3 6525MHz Total Gain_ 2.72 6250MHz Total Gain_ 2
6525MHz Total Gain_2.43 : 6300MHz Total Gain_1.80 ¢ (90° 6300MHz Total Gain_1.29 ) §(909)
7125MHz Total Gain_2.77 ¢ (09 6 (3120 7125MHz Total Gain_1.57 ¢ (90°) © (7590 7125MHz Total Gain_1.51 ¢ (150°) © (e}

Ant8



Appendix E — Test Photo
Antenna loaded in host platform

98MB1PIPFO03 98P0O1VIPFOO03

Wi-Fi-0 Wi-Fi-3 6E-3
98MB1PIPFO00 98P01VIPF002
6E-0
98P01VIPFOO0O 98MB1PIPFO01
6E-2 Wi-Fi-1

98P0O1VIPFOO1
6E-1

98MB1PIPF002 o
Wi-Fi-2



Antenna Info.— Antenna test samples

40

06P00104X2

:

(3) |HPEX(20278-112R-13) Brass |Gold | 1
(2) |cable @1.13LLS |White | 1
(1) |pce FRé  |Black | 1
ITEM Name Materlal | Finish | QTY|




Antenna Info.— Antenna test samples

40
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E 06P00105X2
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®

(3) | PEX(20278-112R-13) Brass  |Gold | 1
(2) | Cable 113LLS | Yellow | 1
(1) |pcB FR4 Black | 1
ITEM Name Material | Finish | QTY




Antenna Info.— Antenna test samples
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(3) | PEX(20278-112R13) Brass  |Gold | 1
(2) | Cable 113LLS | Orange| 1
(1) |pcB FR4 Black | 1
ITEM Name Material | Finish




Antenna Info.— Antenna test samples

06P00107X2
(@)]
= T
—— @

(3) | -PEX(20278-112R-13) Brass | Gold | 1
(2) | Cable 113LLS |Red | 1
(1)|pcB FR4 Black | 1
ITEM Name Material | Finish | Q




Antenna Info.— Antenna test samples

15
T 3 )
l : i

2
o G

1533
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4 | -
E | -
! UL LU LR ELLLERELLS L L ] L LR L A L i
= o

. e
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. vl (3) | PEX(20278-112R-13) Brass | Gold

- @ Cable 1.13LLS | Blue

.. ) |pcs FRé | Black
B 24

ITEM Name Material | Finish




Antenna Info.— Antenna test samples

23
17253 _| 06V00010X2
=) 2

@
(3) | -PEX(20278-112R-13) Brass | Gokd
(2) | Cable 113LLS | Gray
(1) |pcB FR4 Black
ITEM Name Material | Finish




Antenna Info.— Antenna test samples

23

| - |

06V00011X2

= < =
—

S E
Y -

l. (3) | HPEX(20278-112R-13) Brass | Gokd

|. (2) | Cable 113LLS | Black

(1) |pcB FR4 Black

st ITEM Name Material | Finish




Antenna Info.— Antenna test samples

18,5

| -~nE- -+

06V00012X2

14

(3) | IPEX(20278-112R13) Brass | Gold
(2) | Cable 113LLS | Green
(1) |pca FR4 Black
ITEM Name Material | Finish
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Master Wave Technology Co., Ltd

THANK YOU
FOR YOUR ATTENTION.

We welcome your questions, suggestions and comments!




