sasran can. ANtenna Composite Gain Test Report

Report No. : AP232914-01

Antenna Composite Gain Test Report

Equipment DOCSIS 3.1 Residential Voice Gateway
Brand Name Technicolor
Model Name CGA437ATCH5 ; CGA437AXXXXX (where X can be alphanumeric, -,
or blank)
Applicant Technicolor Connected Home USALLC
4855 Peachtree Industrial Blvd.
Suite 200
Norcross, Georgia 30092
Manufacturer Technicolor Connected Home USALLC

4855 Peachtree Industrial Blvd.

Suite 200

Norcross, Georgia 30092
Sample Received Mar. 30, 2022
Start Test Date Apr. 06, 2022
Final Test Date Apr. 07, 2022

r o /

/"l J

/,1{4}(\.}(2 .l ;’;Sz AN

~" Approved by: Jackson Tsai

SPORTON INTERNATIONAL INC. Hsinhua Laboratory
No.52, Huaya 1st Rd., Guishan Dist., Taoyuan City 333411, Taiwan (R.O.C.)

TEL : 886-3-327-3456
FAX : 886-3-327-0973
Report Template No.: HE1-U3 Ver1.0

Page No. :10f14
Issued Date : Nov. 22, 2022
Report Version 1 02




seanron can. ANtenna Composite Gain Test Report Report No. : AP232914-01

Table of Contents

History of this test report...........ooi i ———— 3
1. Operation Mode and Antenna INformation ..o s e 4
2, LIS A =T e 11T TN 5
3. QLIS 13T e T oY o N 5
4, Test Facility and Configuration ... 6
5. Reference Calibration ... ———— 7
6. TeSt MEtROM ... e 8
7. Measured Values and Calculation of Maximum Gain Positions..........cccccoeminiinnnninieeneee 9
8. Summary of Test ReSUIt ... ——————— 11
9. IS5 0 T=1 (T 2 12
10. Test Equipment and Calibration Data ... e 13
1. TSt RESUILS ..ot 14
TEL : 886-3-327-3456 Page No. :20f 14

FAX : 886-3-327-0973 Issued Date : Nov. 22, 2022

Report Template No.: HE1-U3 Ver1.0 Report Version 1 02



seanron can. ANtenna Composite Gain Test Report Report No. : AP232914-01

History of this test report

Report No. |Version Description Issued Date

AP232914-01 01 Initial issue of report Nov. 16, 2022

Revise Antenna Location photo
AP232914-01 02 This report is the latest version replacing for the Nov. 22, 2022
report issued on Nov. 16, 2022
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SPORTON LAB.

Antenna Composite Gain Test Report Report No. : AP232914-01

1. Operation Mode and Antenna Information

2G AirlQ -
Dumbo?2

2G3 - PerpFold

.

2G2 - Dumbo?2

Front Rear
EUT
Antenna Position Plil:‘t Brand Name| Model Name |Ant. Type [ Connector | Modes of Operation
2G1 - PerpTall (Ant1) 1 Technicolor | 2G1 - PerpTall PIFA [I-PEX/UFL 2.4GHz
2G2 - Dumbo2 (Ant2) 2 Technicolor [2G2 - Dumbo2| PIFA |I-PEX/UFL 2.4GHz
2G3 - PerpFold (Ant3)] 3 Technicolor (2G3 - PerpFold| PIFA [I-PEX/UFL 2.4GHz
5G1 - Para2 (Ant1) 1 Technicolor | 5G1 - Para2 PIFA |I-PEX/UFL 5GHz
5G2 - Perp2 (Ant2) 2 Technicolor | 5G2 - Perp2 PIFA |I-PEX/UFL 5GHz
5G3 - Para2 (Ant3) 3 Technicolor | 5G3 - Para2 PIFA [I-PEX/UFL 5GHz
5G4 - Perp2 (Ant4) 4 Technicolor | 5G4 - Perp2 PIFA |I-PEX/UFL 5GHz
Note:
2.4GHz Operation Mode (3TX/3RX)
2G1 - PerpTall (Ant1) ~ 2G3 — PerpFold (Ant3) could transmit/receive simultaneously.
5GHz Operation Mode (4TX/4RX)
5G1 - Para2 (Ant1) ~ 5G4 - Perp2 (Ant4) could transmit/receive simultaneously.
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2. Test Frequency

The listed frequency of each bands are selected to represent each frequency bands

Band [MHz] Test Frequency [MHz]
2400-2483.5 2400
2400-2483.5 2450
2400-2483.5 2483.5
5150-5250 5200
5250-5350 5300
5470-5725 5600
5725-5850 5785

3. Testing Location

Test Lab. : S;-)orton International Inc. Hsinhua Laboratory

No.14-1, Ln. 19, Wen 33rd St., Guishan Dist., Taoyuan City 333010, Taiwan
XI Wen 33rd.St. | ADD:
(R.O.C)
TEL: 886-3-318-0787 FAX: 886-3-318-0287
Test Condition | Test Site No. | Test Engineer Test Environment Test Date
Radiated 05CHO03-HY Rex Liao 23.5~24.5°C / 40~50% | 06/Apr/2022~07/Apr/2022

Note:

Testing Site Information

Brand Name: TDK

Dimension: 11m*6m*6m

Characteristic: Fully Anechoic Chamber
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4. Test Facility and Configuration
Test configuration: Reference to CITA OTA distributed-axes system configuration.

Chamber: Fully Anechoic Chamber.
Measurement antenna: Single Polarization Horn antenna calibrated according to ANSI C63.5.

#Reference to CTIA “ctia-test-plan-for-wireless-device-over-the-air-performance-ver-3-7-1”

v

Low Reflectivity
EUT Paositioner

Measurement Antenna
L]
& — axis

; Pos. Direction
B-pol 0 of Rotation

Z

o - axis

Pos. Direction
of Rotation C‘I—J

) Shielded Anechoic Chamber E/_ga

| I

TEL : 886-3-327-3456 Page No. 1 60of 14
FAX : 886-3-327-0973 Issued Date : Nov. 22, 2022
Report Version 1 02

Report Template No.: HE1-U3 Ver1.0



seanron can. ANtenna Composite Gain Test Report Report No. : AP232914-01

5. Reference Calibration
Connected cables to VNA calibration kit and use network analyzer internal function to do calibration. Do

short, open and load to each side. Then connect through to both side and calibrate G values. The cable

loss is calibrated and set inside the network analyzer.

Measurement Antenna is connected to port1 of Network analyzer and reference antenna connected to
port 2 of Network Analyzer. Record G values and used with reference antenna gain to calculate gain

factor.

L. Reference Antenna

.V; 3 l «
~.'.—E<.-‘)!
———oe
Metwork Network
Analyrer Analyzer s
Frequency
2400 | 2450 | 2500 | 5150 | 5200 | 5300 | 5600 | 5750 | 5800 | 5900 | 6000 | 6500 | 7000 | 7500
(MHz)
G reading
-314 | -314 | -31.3 | -31.3 -31 -30.7 | -30.1 | -30.5 | -30.5 | -30.8 | -31.3 | -32.8 | -344 | -354
(dB)
Reference
gain 10.2 10.4 10.6 12.4 12.8 13.4 13.4 13.3 13.3 13.1 13.2 12.3 11.7 111
(dBi)
Factor
41.34 | 4155 | 41.68 | 43.24 | 43.56 | 43.68 | 43.79 | 43.91 | 43.99 | 4443 | 4449 | 45.24 | 46.12 | 46.31
(dB)
Note:

G reading (dB) =20*log(V2/V1)=10*log(P2/P1)
V2 is the voltage of VNA port2 is measured, V1 is the voltage of VNA port1 is the reference source.
P2 is the power of VNA port2 is measured, P1 is the power of VNA port1 is the reference source.

Factor = gain factor + power gain conversion= (Reference antenna gain)-(G reading)
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seanron can. ANtenna Composite Gain Test Report Report No. : AP232914-01

6. Test Method
EUT set on multi-axis positioner and adjust EUT’s physical center to measurement reference center.
Measurement antenna set at phi polarization and 1.5 meter height. Port 1 of Network analyzer connect to
antenna 1 of EUT. Record G value every 15 degree from 0 to 345 degree on Phi angle and 0 to 180 on
theta angle of multi-axis positioner. Then set measurement antenna to theta polarization and repeat

process. Repeat process to each antenna of EUT.

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 D01 d) (i) and e)
(i), 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.

Note: Antenna gain = G reading + factor, The factor of chapter five includes reference antenna gain factor

and power gain conversion.
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7. Measured Values and Calculation of Maximum Gain Positions
DG_1SS max value position

Frequency (Hz) 2.4G 2.45G 2.4835G
Ant. 1 (dBi) 2.88 3.08 2.96
Ant. 2 (dBi) -16.42 -16.51 -16.93
Ant. 3 (dBi) 2.67 2.44 2.46

DG [1SS] (dBi) 4.49 4.47 4.4
Polarization Phi Phi Phi

o(°) 60 60 60
(%) 260 270 270

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

DG_1SS max value position calculation

Frequency (Hz) 2.4G 2.45G 2.4835G

Ant. 1 [104(G/20)]

107(2.88/20)

107(3.08/20)

107(2.96/20)

Ant. 2 [10M(G/20)]

107(-16.42/20)

107(-16.51/20)

107(-16.93/20)

Ant. 3 [107(G/20)] 107(2.67/20) 107(2.44/20) 107(2.46/20)
Ant. 1 [107(G/20)] value 1.393 1.426 1.406
Ant. 2 [107(G/20)] value 0.151 0.149 0.142
Ant. 3 [107(G/20)] value 1.36 1.324 1.327
Sum All Antenna [Amax] 2.904 2.899 2.876

DG [10*log(Amax”2/Nant)] 4.49 4.47 4.4

Note:
Directional Gain (1SS) is the max value of every look angle. Each position value is calculated by KDB662911 D01 d) (i).
Directional gain (1SS) = 10*log(10"(Gant1/20)+10™( Gant2/20)+ +10°( Ganta/20) +10”( Gana/20)+.....)*2/Nan)
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DG_1SS max value position

Frequency (Hz) 5.2G 5.3G 5.6G 5.785G
Ant. 1 (dBi) -4.76 -6.2 -3.68 -6.03
Ant. 2 (dBi) -1.07 -1.27 2.53 2.28
Ant. 3 (dBi) -2.73 -2.16 -2.26 -6.02
Ant. 4 (dBi) -0.96 -1.82 -1.31 -1.75

DG [1SS] (dBi) 3.77 3.36 5.16 3.85
Polarization Theta Theta Theta Theta

o(°) 50 50 60 60
D(°) 160 160 350 350
DG_1SS max value position calculation
Frequency (Hz) 5.2G 5.3G 5.6G 5.785G

Ant. 1 [10%(G/20)]

107(-4.76/20)

107(-6.2/20)

107(-3.68/20)

107(-6.03/20)

Ant. 2 [104(G/20)]

107(-1.07/20)

107(-1.27/20)

107(2.53/20)

107(2.28/20)

Ant. 3 [107(G/20)]

107(-2.73/20)

107(-2.16/20)

107(-2.26/20)

107(-6.02/20)

Ant. 4 [10%(G/20)]

107(-0.96/20)

107(-1.82/20)

107(-1.31/20)

107(-1.75/20)

Ant. 1 [10M(G/20)] value 0.578 0.49 0.655 0.499
Ant. 2 [10M(G/20)] value 0.884 0.864 1.338 1.3
Ant. 3 [10M(G/20)] value 0.73 0.78 0.771 0.5
Ant. 4 [10M(G/20)] value 0.895 0.811 0.86 0.818
Sum All Antenna [Amax] 3.088 2.945 3.624 3.117
DG [10*log(Amax”2/Nant)] 3.77 3.36 5.16 3.85

Note:

Directional Gain (1SS) is the max value of every look angle. Each position value is calculated by KDB662911 D01 d) (i).

Directional gain (1SS) = 10*10g(10%(Gant1/20)+107( Gan2/20)+ +10( Gana/20) +104( Gana/20)+.....)"2/Nant)
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8. Summary of Test Result
Frequency (Hz) 24G 2.45G 2.4835G
Ant. 1 Max Gain (dBi) 2.88 3.61 3.29
Ant. 2 Max Gain (dBi) 4.63 4.58 4.7
Ant. 3 Max Gain (dBi) 2.81 2.44 2.46
Ant. 1 Polarization/©(°)/®(°) Phi/60/260 Phi/160/260 Phi/160/260
Ant. 2 Polarization/©(°)/®(°) Theta/100/300 Theta/100/300 Theta/110/300
Ant. 3 Polarization/©(°)/®(°) Phi/50/270 Phi/60/270 Phi/60/270
Max Gain (dBi) 4.63 4.58 4.7
DG [1SS] (dBi) 4.49 4.47 4.4
DG [3SS] (dBi) 1.04 1.04 0.98
Frequency (Hz) 5.2G 5.3G 5.6G 5.785G
Ant. 1 Max Gain (dBi) 2.52 2.34 2.2 2.37
Ant. 2 Max Gain (dBi) 2.87 2.38 2.89 243
Ant. 3 Max Gain (dBi) 2.08 2.58 2.44 2.26
Ant. 4 Max Gain (dBi) 2.14 2.75 2.13 2.1
Ant. 1 Polarization/© (")/ @ () Phi/10/260 Theta/0/180 Phi/20/100 Phi/20/100
Ant. 2 Polarization/© (")/ ® (") Theta/70/190 Theta/80/180 Theta/70/350 Theta/60/340
Ant. 3 Polarization/© (")/ ® (") Phi/140/90 Phi/140/90 Theta/20/0 Theta/150/160
Ant. 4 Polarization/© (")/ @ (") Phi/90/230 Phi/100/230 Theta/130/260 Theta/130/290
Max Gain (dBi) 2.87 2.75 2.89 243
DG [1SS] (dBi) 3.77 3.36 5.16 3.85
DG [2SS] (dBi) 2.87 2.75 2.89 2.43
DG [4SS] (dBi) -1.94 -1.71 -0.51 -1.46
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.

3. Directional Gain (2SS) = Directional Gain (1SS) — 3dB. If directional gain is less than max gain, use max

gain as directional gain.
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9. Test Setup

Test Position
Relative to the measurement antenna, first position 0 degrees of phi angle and theta angle.
:
|
'
l .
; %«b —axis
1 — Pos. Direction
- of Rotation
Measurement Antenna ;
:
L
'
!
1
1
. I
0 - axis '
Pos. Direction z ' >
of Rotation :
Antenna Pattern Coordination
Note:
Photos of Test Position: Please refer to the test photos in the appendix.
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10. Test Equipment and Calibration Data

Calibration Calibration

Instrument Brand Model No. Serial No. Characteristics
Date Due Date

Horn Antenna SCHWARZBECK | BBHA9120D | BBHA 9120D-1292 1GHz~18GHz | Aug. 04, 2021 | Aug. 03, 2022

ENA Series Network
AGILENT E5071C MY46419201 100kHz~8.5GHz | Feb. 21, 2022 | Feb. 20, 2023
Analyzer

Test Software SPORTON SENSE-RDG V1.0.6 - N.C.R. N.C.R.

Note: Calibration Interval of instruments listed above is one year.

NCR means Non-Calibration required.
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11. Test Results

Please refer to the appendix.

Appendix A — Radiated Composite Gain 0f 2.4 GHz............cooiii e, Page 15
Appendix B — Radiated Composite Gain of 5GHzZ.............coooiiiii Page 20
Appendix C.1 —Antenna Pattern of 2.4GHz........ ... Page 26
Appendix C.2 — Antenna Pattern of SGHz........ ..o Page 29
ApPeNndiX D — Test PhotOS. .. ... Page 33

— THE END———
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Q_! Radiated Composite Gain Appendix A
Freq(H) 246 2456 2.4835G
Ant. 1 Max Gain (dBi) 2388 361 329
Ant. 2 Max Gain (dBi) 4.63 4.58 47
Ant. 3 Max Gain (dBi) 281 244 246
Ant. 1 Polarization/@(°)/®(°) Phi/60/260 Phi/160/260 Phi/160/260
Ant. 2 )P(°) Theta/100/300 Theta/100/300 Theta/110/300
Ant. 3 V(%) Phi/50/270 Phil60/270 Phi/60/270
Max Gain (dBi) 483 4.58 47
DG [1SS] (dBi) 449 447 44
DG [3SS] (dBi) 1.04 1.04 0.98
Page No. A1of A5
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DG 1SS Result
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Gain Result
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Radiated Composite Gain Appendix B
Freq(Hz) 526 536 56G 57856
Ant. 1 Max Gain (dBi) 252 234 22 237
Ant. 2 Max Gain (dBi) 2.87 2.38 2.89 243
Ant. 3 Max Gain (dBi) 2.08 2.58 244 2.26
Ant. 4 Max Gain (dBi) 2.14 2.75 213 21
Ant. 1 Polarization/0(°)/®(°) Phi/10/260 Theta/0/180 Phi/20/100 Phi/20/100
Ant. 2 Polarization/0(°)/®(°) Theta/70/1190 Theta/80/180 Theta/70/350 Theta/60/340
Ant. 3 Polarization/0(°)/®(°) Phi/140/90 Phi/140/90 Theta/20/0 Theta/150/160
Ant. 4 Polarization/(°)/®(°) Phi/90/230 Phi/100/230 Theta/130/260 Theta/130/290
Max Gain (dBi) 287 275 2.89 243
DG [1S8] (dBi) 377 3.36 5.16 3.85
DG [2SS] (dBi) 287 275 289 243
DG [4SS] (dBi) 1.94 A.71 051 146

Sporton International Inc.
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DG 1SS Result
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Gain Result
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._! Antenna Pattern Appendix C.1

Total Gain Data

Freq(Hz) 24GIPol. Total/Ant. 1 - - - + 1 + + - b b o
Gain B0°)(10°) ©(20°)ib(30°) BA40°)ID(S0°) B(60°)D(70°) D(80°)/H{(90°) B(100°)p(10°) B(120°)i(130°) B(140°)/(150°) B(160°)/d(170°) D(180°)/0(190°) ©(200)/9(210°) O (230°) O ID(250°) O 1 O L D(300°)/( B(340°)iD(350°)
8(0°) 050061 041020 0.78/-0.98 -0.92-067 -0.53/-0.58 -0.601-0.58 0.50-0.44 0141005 0.26/0.27 0.241-0.10 0401087 A211.22 -1.08-1.15 -1.2311.39 1471118 -1.08-0.83 0.16/0.13
o) D02001 X EERE 2w2n EEET 2wz EERE] Tz 0508 Tazost EERID Fev2n Zwan 2w2a 2 RO %008
o) e087 EEEED BT 85480 B 09 J00570 ] 573318 S O] S0 S04 e T 285206 S0
o) w0 019071 To5ast S 78701 SsE e STt ST L] E] So1605 Swan S 28491 %904 Toa0T
o) EERE] Sorae Sewel SaaT 455480 EEn YRE ToTen B EETE) B a0t 50008 ] ToBte iz
8(50°) -5.271-4.54 -3.89/-5.91 -6.66/-5.12 2941174 172190 -205-2.14 1651091 0311025 0.94/-2.14 -3.23/-3.39 2231051 09511.97 26413.05 3.3413.30 267160 3211465
6(60°) 9881830 590M964 7701410 2381190 2691340 284200 17375 1651125 “091H 01 1644118 00412 200271 313517 280225 136039 690-893
Gov) | avos Sos% 281078 EETE) Sovan EE S EEE] Z512% EIZE] S0 ez 21 s 2% EEXED
6(80°) 1343989 5611591 £.99-6.95 -5.2614.33 -5.261-7.59 -9.73-896 £6.204.28 341511 -7.07/-6.05 551731 -8.75/-543 -1.9710.01 1.13/1.66 1210052 063/1.35 97111180
o) 278758 EEEE S w2 37 ] 021584 359501 SosT s 0ia0 7as2 29505 [0 609 [T oraa7s
©(1007) 1031793 -4.4014.12 -5.24/-5.16 4471350 3381333 313413 718529 -278/-3.36 7.1619.20 -5.83/4.52 -4.221-254 -1.2310.47 0.90/1.66 1.6610.86 0.12-0.84 10471230
) Sw2n ] 0 o045t 3% 2820 2825 27548 775578 FES T 3 TS 07028 0608 74989
) w528 EE B Swn e 2wt T 290370 6758 R 5538 0% 200 46015 w0z Ssas
B(130°7) 2321045 -0.151-145 -3.34/-354 -158/0.28 1.281.36 066/-0.85 3191442 -3311-4.19 7.3315.49 -3.35-3.79 -4.25/-2.56 -0.28/1.43 2401236 1341017 179321 2881373
S 088083 D624z 70880 78256 S22 22 2318 G2z P 2t 58t Swan Te5057 S0 2w 3008
S00) 4% s2tas ) EEZT S0 2330 22 TETg oz T1905 SR T508 Bk o 2 2120
Suer) | ezven EERES [ 1807 0Z700k 45080 20140 ) CE0 e 230291 S8 S0 34629 220108 2601360
) Ss0r 019083 e T60TS 015057 ECEE] EC 3078 ET) ) FEEE] D505 EGRED 2t B 461038 297126
S0e0) e 226 o 0%z B et S S04 Seriest 59 S0 0sza 2ot 221008 et EE 27 e
Froata) 245670 ToAat 1 g - - - - - J ] g
Gain P(0°)0(10°) 9(20°)9(30°) (40°)D(50°) (60°)9(70°) 9(80°)9(90°) (100°)B(110°) P(120°)D(130°) (140°)0(150°) P(160°)D(170°) (180°)(190°) §(200°)0(210°) 9(220°)0(230°) B(240°)0(250°) (260 (280°)0 P(300°)Y (3207 (340°)/D(350°)
50) 084050 024001 0w 050072 oa08s o S it 056106 BEE o 090056 030008 01505 212020 048047 058084 100058
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o0 a2 04203 o301 [ o102 st 25104 Qa0 011008 L] 25080 7208 255081 5074 79081 205000 00017
8(20°) 0.17/0.03 091086 -069-062 046031 -0.37-0.58 0.90/-1.13 1.081-0.86 069-0.73 -0.88-1.19 143152 1.35-1.00 0.75-047 0.37-024 0.32-046 -0.761-0.45 0.2000.09
8(30°) -0.09-0.32 -1.37/-0.82 0.01/0.58 0.941.17 113082 0281035 -0.941-1.21 -1.15-1.28 -168/-2.18 -2.36/-2.15 -163-1.01 -0.41/0.00 0.3610.53 0.3610.08 -0.23-017 0.0200.04
B(40°) -081-078 0730047 0.9211.34 161185 1.9411.85 158105 006069 -0.88/-1.04 -1.70/-245 -278/-265 21128 -0.60-0.09 0.3810.69 0.7600.75 -0.01-0.36 -061-080
6(50°) -382-330 -069/029 0.6300.87 1301167 1591.32 0.94/0.63 0.07/-1.00 1.46/-1.96 -3.18/4.40 -4.03/-285 -1.3510.11 0.66/1.34 1.982.27 221170 -1.10-1.88 2811367
o) BT T 005050 ) s [ CRE] ST ) T2 T2wom et s B aan EXEE
e(10°) -9.12-927 -485-3.29 1911056 049121 1661163 1210085 0281135 -3.58/-5.45 1721747 5.33-3.18 -1.06/0.59 154/1.99 1.851.23 073041 -3.13-5.38 713823
6(80°) -6.75-6.64 4871458 2821082 0.400.91 1301.34 0.830.15 0.52-2.51 57711051 13691052 6.771-3.94 -1.4900.11 1.07/1.67 1821148 0.741-0.09 -4.38-5.11 5771634
o) s 355301 20w 07500 oa0s PR Tz TR g 540339 20708 o005 5 o4 SevsT 2T
©(1007) -4.36-4.69 6441527 -3.0500.06 1.011.03 127142 0791032 -1.391:3.01 5.49/-7.13 £.91/6.09 -5.09/-4.94 -5.926.07 4251135 0.1500.14 0.3000.18 441514 465442
B0 e 275 248008 20023 11074 Qw25 aT9618 aT3%0 B0 SET B2 2509 T oz 7801018 o3eTs
o) = S0 o005 [ B2 SR TS T2 A Sen o S o009 st 2602 St
B(130°) -861-7.55 226028 1.0000.30 -02710.36 -0.55-0.51 0.18/-0.50 -1.65-253 2641367 -553-7.22 -9.78-13.09 -11.81-9.09 491293 242172 -219-339 -10.03-13.38 11711006
B(140°) -4.58-369 -333-2.39 -05300.39 0.4610.17 -0.16-0.60 -162/-3.03 -487/6.26 6.93/-749 -6.98/-5.35 -4.35/-393 -4.18/-396 -350/-353 4201498 -6.03-7.01 -9.78-9.69 1291562
S00) a4 0z asenol R 082031 002002 oz047 038018 o0 Sunn Zovast ) 2018 225 ey EERT
B(160°) -1240-11.40 -264/-1.34 -0.75-0.14 0.36/0.86 1081125 1261119 087/0.22 0771164 -266/-3.36 -3.85/4.96 £.98-9.42 104311076 10221903 -8.221803 -0.0411033 107011146
) 00w s ) PEEE EEEE B Tewee SE8% T3 T Sovst ] 38595 2% 20935 2840
S0 450 858 4561 09650 ) X Tasaar 553440 35025 20 TS Zwan a2 S0 I Saser STt
Froqte) | 2483570l ToAnt 3 ; - P P T " - - 7 7 7 7 7 7 7

Gain 0°)O(107) ©(20°)0(307) (40°)D(50°) (60°)0(707) D(80°)0(907) (100°)B(110°) (120D (130°) (140°)(150°) B(160°)D(170°) (180°)0(190°) §(200°)0(210°) (220°)0(230°) B(240°)0(250°) 0(260°)0(270°) 0(280°)/0(290°) P(300°)/D(3107) 0(320°)/B(330°) (340°)/D(350°)
607 0304 054086 072086 05E055 062080 04043 ozs027 03050 072076 075058 ez 0wz EXIE o ooTnzs oaane [ 022017
8(10°) -0.12-002 0.01/0.07 0.11/0.09 0.06/-0.01 -00710.06 0.111026 048061 0.3910.09 0.28/0.44 048030 0.121-0.14 0.26-0.48 064-0.74 0.71-052 0.43-0.18 0.020.10 -0.10-0.15 032030
o) EEED (ERE] T 0002 008025 02000 0T 0508 055028 2505 Seiiol T Te50 o5t 050058 0720% EERE) 2%
o0 202 2w2% 007 010085 o 1908 Gatoar EE] T EERES ETRE] EET EXE 065070 035013 o a1 e
5u0) EER) EETES 5503 053090 [ [ERS 050 TERE] IERE EERE] 208 50T 23005 052030 o012 008015 0z ]
oE0) 465400 3025 602 01040 05 TS 04078 R 65200 289378 350279 Tev0rs 20087 e G o0k o0t 256402
o60) S0 ) Toost 2300 Tanat 28075 005 R S804 s T EEE [ (=) 2z [ 5an 298
S00) 76748 Ba55 Smze 5018 058087 2010 0203 7205 300537 75577 0028 EER T 179125 073020 IERE] 287431 S3e%
060 5195% 6955 S0 Z190% 025017 078050 01505 w25 S0 T2em T 230 e Teie 06002 00 T st
6(90°) -301-399 4211380 -293/-2.54 77071 -065-0.85 -0.71-082 -1.68/-259 2521313 455664 -B.00/-764 -5.33-3.40 -169-0.40 0541140 1.88/1.61 1.0300.35 -0.761-2.84 4921471 354281
B(100) S S2vset S T52050 [ [ [ Te02eT S ) EET S 350 008030 04028 IEE] 714 a7533
) waen 5376 20221 24040 20001 126002 224412 451580 7120 Sass 18572 860 216058 st [0 EE] 9 T
B(120°) -8.26-803 -6.7914.35 1621019 -0.85-046 109152 0.58/-1.24 3.16/-3.95 4.99/-784 -8.256.79 £.69/-5.64 4.7216.32 -8.80-1025 6.40/-285 -1.35-062 -1.04-242 -4.81/-10.51 13.621-9.30 T8
o) SATe% G947 2200 (B0 [TTE] Teom 072106 20t P S5 e Tewen Sawaat 201%0 Zwan S274T B 2s s
) 9502 2% 4228 07001 02502 023005 wza R ST T8 G555 B 35035 S [ Saen 015 8865
B00) B 2a0m 2003 21403 088073 03006 0% ooz ooz 249086 Qs EEEE Fi2est e 2001246 02147 2% 00278
Se) | tezsties 2050 FEZE] D905t D0z ] =g [Ex [EZES Zewast ST RS SoweT T 38988 956106 2 1301203
) a0 52095 874 ) a6t EE 3848 585752 0021084 010850 Fowear Sivsst S0 Sz EEET 205448 2945 EETT)
S0 B B3 565607 565740 758801 62010 a3 799670 sS40 320280 285292 3353 J60500 5758 S35 EE 7260 76530
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e% Antenna Pattern Appendix C.1

SPORTON LAB.

E1(XY plane) — ©(90)®d(0-360)
E2(XZ plane) — ©(0-180)®(0) and ©(0-180)d(180)
E3(YZ plane) — ©(0-180)®(90) and ©(0-180)d(270)

XY_Ant. 1 XY_Ant. 2 XY_Ant. 3

[l 2:46_Tota1 Gain_1.91_6(90)(250) [l 246.Total Gain_4.03_0001(300) [l 2:46_Tota1 Gain_0.75_690)0(270)
[l 2456 Total Gain_1.48 600)61250) [l 2456 Total Gain 3.8 000260 [l 2456 Total Gain_1.55_000)6(260)
[l 248356 Total Gain_1.3_ots0)0(290) [l 2:48356_Total Gain_3.82_0100/0(260) [l 2.48356_Total Gain_1.83_ 000/ 2(260)

XZ_Ant. 1 XZ Ant. 2 XZ Ant. 3

[l 246_Tota1 Gain_0.88_6140/(0) [l 246.Total Gain_0.89_0(110)(0) [l 2:46_Tota1 Gain_0.54_e(10)(0)
[l 2456 Total Gain_1.99_6(2006(0) [l 2456 Total Gain 0.76_0(B0)(0) [l 2456 Total Gain_0.42 611 0600)
[l 248356 Total Gain_2.42_02009(0) S [l 2:48356_Total Gain_0.84_02809(0) [l 248356 Total Gain_0.48_ 0501901

YZ Ant. 1 YZ_Ant. 2 YZ Ant. 3

[l 246 Total Gain 3.17_010/2(300) [l 246 Total Gain 3.63 00)0(260) [l 246 Total Gain 2.87_010/2(310)
[l 2:456.Tota Gain_3.81.0012200) [l 2456_Totel Gein 29 00)>250) [l 2:456.Total Gain_2.52 001G 00)
[l 2:48356_Total Gain.3.64 00)#(200) [l 2:48356_Total Gain 2.94_010)#(270) [l 2:48356_Total Gain_2.52_ 00)#300)
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._’ Antenna Pattern Appendix C.2

Total Gain Data

Freq(Hz) 5.2G/Pol. Total/Ant. 1 - |- - + - B - - - o

Gain D(0°)D(10°) B(20°)/9(30°) D(40°)id(50°) B(60°)/H(70°) D(B0°)D(90°) B(100°)®(110°) ®(120°)/0(130°) ®(140°)/0(150°) B(160°)i(170°) B(180°)D(190°) D(200)/9(210°) hd L ) B(240°)( Pz (270°) B(280°)/9(290°) B(300°)D(310°) B(320°)9(330°) B(340°)iD(350°)
5] om0t 02803 006020 200010 o0 a0z 022000 018021 0000k D203 051073 085080 085055 2001 15004 229007 2007 003008
o(0) 005013 00002 oot Ts1z10 Fe220 w2 EERE] Te3202 Tsaan o508t 9o 002058 oouna ] T =D = 10013
8(20°) AA7211 2281332 4171316 2141172 -151-1.03 102079 Q71143 -1.81/-1.90 1231148 161067 -0.55-0.65 -0.68/-0.55 -081-064 -0.58/0.08 0220070 0.6410.62 067057 0.2200.18
8(30°) 104339 463500 482384 3861264 221123 123096 0801049 1151245 309386, 402315 1524114 094141 1791204 1661157 123063 062-077 082-097 1181034
Sur) 2204 WA B Sw2s 2002 EETT 2an 2 S Ery S0 St EET] 265180 w07 EEZE] 202102 62
8(50°) 301711 -8.35-6.03 -5.80-3.34 1131027 -0.08/0.46 0.730.36 082217 2571287 4121641 6221495 -4.801-7.48 -10.07/-7.55 4271343 -3.30-249 -2.15-261 1771140 111097 1.741-1.96
01(60°) 87411139 11341078 1082643 4001291 242168 1151036 063188 324409 5761135 7091511 80711003 975848 699-398 2071118 1671231 269379 254234 3371633
o0v) | -esvos 3585 Faaat 2 w20 Swen 29301 B0 SoTs S0 oa® v Saiae w5 S0 56565 BT 03316
6(80°) -13.76-10.50 -11.83-9.99 0621528 2301321 -3.39/-366 3421279 -1.2410.15 1.2815.04 7.3119.85 10111877 -9.56-10.04 “N7316.22 -4.09-5.00 -5.3114.05 -4.91/-5.03 -9.49/-11.00 -6.03-7.58 10591014
o) 22 2T “zez 495380 2wt 2%am a2 a7 FEXED Taweat ek STt EETE EE 310780 Totreat EEE] “2wan
6(100°) -8.52-7.94 -8.37/-883 -6.62-361 2721251 -2.15/-259 -343-395 -246-3.24 579813 114411071 -12241-14.10 -13.751-13.03 -11.401-11.57 12911870 4541470 -4.15/-8.20 -12611-11.03 -13.281-10.99 6701057
o) | nsszes TR Se0a0t Zemas D350 EEEE) 82 Sawsh EEE] BRG] 27178 Ssis Saweat T35 R Tosone oz ETEED
8(120) -829-1131 -721-6.06 -6.06-3.83 2.18/-1.29 0.09/0.10 -0.35/-158 -4.35/-5.55 -5.61/-8.60 13181172 -8.48/-756 -8.24/-869 -851/-8.39 -29416.36 11.95/-1054 102411049 13901287 11.061-9.49 6.52/-5.02
B(130°) 12881279 -10.76-9.72 -8.60-6.31 -4.0411.78 -0.66/0.34 -0.2211.82 487719 -9.48/-7.96 8101847 75311033 -9.57-7.55 6411788 8091932 -8.98/-8.55 7091022 105911228 -10.12-10.21 77211089
St | mesiae B 248520 291216 Ta8088 05212 35608 %2 S50 B Tt T75e% 02288 7 ETEED Torgant P EEE)
B(150°) 12041959 -8.261-7.08 -6.98-5.84 -3.98/-4.04 -288/-2.24 -197-282 2221301 -5.39-8.11 128611312 1357/-12.92 13431207 10.76/-9.29 99411379 140211127 9511237 -11.86/-12.14. 11.38-12.28 10591065
i) 37540 Sazsa BT 2mn 2231 25502 B2 47348 G405 a6t (XD e 0711208 0877 EEEE] 500958 ] a5
() S48 EEZE] E B 260365 Swan 229450 B 0w 1205 205 TSm0 ot 280 ERE) ECRS 125008 25680
o) STe0 B 07568 561519 EERE] s E] EEEE 201008 EETT] o508 S Taist 002 S Saen 75691 21567
Freq(Hz) 53GHPol. TotallAnt. 1 f - 3 - 3

Gan SOO0) | o@ojenr) | OHI)0ET) | GR0Iens) | oeojeE) 00010 1207100120 P40J0(10) 00 8010 20 o 0 e yorr) oo o0y ey Ay
o) 2506 TTe08 07088 08058 053088 05408 os3140 e Taz Za2ns 070037 035043 008037 oz 0205 058057 083079 S
8(10°) 0.63/0.53 0.150.08 020024 -03910.36 -0.18/0.64 1.1600.75 054070 0.90/0.88 0.6000.16 0421065 -0.26-029 051/0.87 1.0500.82 1.28/1.37 1021090 1.201.55 1.19/1.06 1150074
o) 259106 2024 2015 59008 [ T =5 050064 o705 %03 DT 00086 200045 o7 28084 02809 05003 055010
o0 35468 R a0 PERE] T30t 2021 21203 03105 oo K] 2w EORE EEE 2% L 053051 0058 076
6(40°) -268/-4.88 -2371-245 170119 -1.19-1.92 -2211.50 223122 -3.08/-286 2921322 -5.08-4.74 -3.99/4.92 -4.741-4.60 -3.96-1.74 -157/-278 0951094 065161 -1.861-2.54
o) 0573 20314 00 018052 02080 Swsm A B s 5 GousTe Sowan 281200 EERE) EETTS B
o60) = 376310 230145 s ] SEst e Fanse 560691 ST EET EXE B EEE) B 490760
8(10°) -13.73-12.38 -11.021-6.80 2611250 -256/-264 28213271 -3.68/-4.40 4541657 -6.86/-7.26 -9.841-767 -11.37/-10.02 -1266/-12.74 8341527 -38414.10 -3.76/-4.04 2941353 -4.2516.01 -6.79-10.82
oEr) | nanze 63T BE] EER 252 Swn T L Se058 Tasn ST SEvsT 75408 SBas 0953 490 218088
oE) | -eior oo FETT] Se2t EERE] EEE T S0 Tz Sowsn S0 S10921 Sasat S22t Sioez BT FETE] 3561341
Sy | eaom e2T3 TRE] 325261 6622 268447 24% SwTT2 2201268 2961331 2981198 049070 75180 sase 20088 Ss52e 3383 aT143%
o(r) | osaatz 083515 50038 21915 e EEE 21820 ST EERE] B 043756 78T EETE] R EXIEE E) 270z 021
8(120°) -9.46/-8.74 -6.36-5.03 4571337 2961186 -1.00/-0.16 -0.27-068 -3.98/-6.06 1271743 -11.86/-13.62 -8.39-529 -5.07-5.06 5.00-7.23 3131489 114141174 -11.30-10.13 1377111347 -7.70-8.28
St | e AT Ta54 S22 2108 EEZE] S50 Fovsol 956901 52075 TaeR 589601 B3 94705 5031298 e 0180 o910
B(140°) -10.8219.85 -8.271-7.55 -4.90-3.86 -3.311-2.36 1221062 1041137 233420 6.998.85 1135952 -6.46/-4.38 -4.49-6.08 6.5118.75 12.05-13.27 130411243 797828 11741347 1241/-11.46 13181275
B(150°) 1247895 -7.93-801 -9.70-6.90 4541249 T80 -1.03-1.76 -2211-307 -4.921-7.50 -10.76/-13.14 12421223 -13.58/-11.02 -10.76/-10.17 -13.08/-13.80 -12.88/-11.98 -8.24/-9.52 -11.03-10.75 -13.43113.05 13521337
(o) B % 21620 w2 Zaw2T 220 28038 EXEEET ) EE) S50n STaon EEEE] EEE] S Tsn ETEE Teeot
8(170°) -4.76/-362 -3.661-2.85 2681222 2481-252 -2.00/-1.99 -2.30-2.57 309428 5.23/-7.06 92211276 13.03-12.53 ~11.14/-10.92 10501281 ~11.81/-11.05 1051-10.11 114141178 11271082 +10.63/-8.00 774555
) B Sz Sz S254 88 EEZT EERT) 9% SgoH081 T B T [ s v 385430 B S9sa0 505408
Freate) Se0Pa, ToalAni 1 ] : - : - : - :
Gain P(0°)(10°) D(20°)/(30°) P[40°)/D(50°) P(B0°)/B(T0°) D(80°)P(90°) ®(100°)®(110°) @(120°)/9(130°) O(140°)/0(150°) B(160°)/®(170°) (180°)/®(190°) ©[200°)0(210°) ©(220°)/®(230°) [240°)0(250°) ©(260°V0(270°) ©(280°)/®(290°) B(300°)/D(310°) O(320°)0(330°) B(340°)/®(350°)
8(0°) -0.20-0.05 -0.58-0.32 0441012 -03010.13 0.25:0.31 0441057 0.24-049 081082 -079-1.02 110079 -091-092 -0.95-0.67 1121096 -1.13-068 -0.53-0.56 0941072 -051-0.36 -0.42-0.07
8(10°) 1131184 -2.35-2.87 -263-1.88 0.7710.19 -0.09/0.05 -0.20-0.02 0.56/-0.81 1.520-1.03 159081 021029 -0.76-0.13 0.0200.26 0.5410.53 065063 0870.77 0491023 1131149 1.001-0.98
Ser) 2028 29n 019076 ] B0 2220 ot a0 SEERE 501 208 ] e T T500 021070 e [ERE]
8(30°) -283-393 -388-0.40 0.32/1.05 151157 1.802.1 2011168 1671130 0991000 0911202 -0.90-0.74 067166 143064 0.08-0.31 -0.68-0.40 0.09/0.74 0651.25 1.0910.66 122065
6(40°) 6091901 680424 423188 EXIER) 131120 138182 1161096 0560029 0491248 8722 1561210 751157 1221020 0150.12 026117 040069 049111 1301228
o60) EERE] ST ErE] o002 o 2022 055002 TR 56408 Sovas 1295 27 2 7516 w08 059008 w25 279180
8(60°) -5.26/-8.58 -863-6.24 0651093 -2051-241 1871110 0.07-0.52 -2481-281 2271676 8131654 -4.03-354 £6.28/-5.74 3341334 -3.38-1.95 -1.58/-0.81 -22311.02 027233 -4.98/-348
a(10°) -9.84/-12.58 -11.76/-10.13 503463 412514 5741464 ~2.80/-253 393433 -387/-869 -9.6419.05 4831542 5221-337 613277 -0.3200.58 0221127 -356/-5.93 4571326 -6501-744
Ser) | oeis ) STRE] EERT) ErE 272w 36458 Sa0s2 7605 0008 EERE) % 200205 BT oz Sou0m ]
8(90°) 136711356 -9.161-7.64 3621329 -3.211-337 -3.261-266 2231347 -4.01/-5.08 7251907 -9.56/-10.03 -11.06/-7.51 11119413 -85816.77 -1.1300.14 -1.2011167 5711310 -5.48/-11.58 11491254
0(100°) 10441348 10491778 233207 345292 3841293 5301675 8101938 9381137 11931344 -10.19-1032 -13.3017.28 759751 1021 078543 13551811 6901682 100611053
o) | e 887701 092138 EETE 2eian 2524 e ST901 Tosaar ST w2 Ssi09 37868 Sz “2wiets BT S2nie
Su) | 1zmem a9 060085 A2 21819 20455 ERIES 00785 07555 05508 Ta88T EZEE] 077 B T 05052 o202
o) | erem o577 153089 05T 02t EE) Twen Sa 28072 Swen I TERE] S5t IR X EEXE 94345
6(140%) -8.15/-9.66 -12.95/-4.96 3131097 -0.08/0.26 0.26-063 -3.23/-585 6.1716.12 72711202 13.051-4.48 3471547 -5.31/-6.40 13411277 11.95/-10.83 -6.53/-8.86 -13.09-1062 -10.341-1261 135711070
8(150°) 1013983 -1061-13.04 -3371-299 2501111 -1.03-0.86 1341211 -3511-5.97 873882 -789-7.70 -10.27-1096 ~7.68/-8.66 -13.3411049 1343987 1391873 11471308 -14.08-13.68 141711382
o) 2049 32840 340338 2%an IEEE] 2 7517680 543 B T e EEET) B0 Sz Tosaar 03T 3
B(170°) -2.95-3.17 -375-355 2751162 1161083 042045 -0.31-084 -152-292 -458/-6.46 10831185 -1213-13.22 12811153 11331115 10671072 -965-9.61 -975111.36 7341716 5441447
e 25558 SoveTt T4 ST S35 785 B7812a1 3150 S 510865 eea77 1056930 801661 50619 o058 70376 e T2
Freq) 5785o. TowlAnt 1 7 v / F ; v - 7
Gain P(0°)(10°) ©(20°)/(30°) D(40°)i(50%) O(60°)/D(70%) B(80°)D(90°) B(100°)id(110°) ®(120°)/0(130°) ®(140°)/0(150°) B(160°)/®(170°) D(180°)p(190°) o (21 O 1Al ) B(240°)/0; ©(260°)/0(270°) ©(280°)/®(290°) B(300°)/D(310°) O(320°)0(330°) B(340°)/®(350°)
50 06047 032080 019022 04203 07205 ) e 05055 (=3 0E0% 76085 T2 o810 [ e (3 06084 084087
o0 073040 w7078 e 2281% [E2A 205208 [ o 1308t E) REE 00008 o0z D570 [ 050082 TETX 035074
8(207) -0.99-0.20 0.951.51 2661270 252235 2420226 2021151 197145 0.71/0.37 -0.58-0.55 -0.28-0.10 0.26/0.35 0.5500.42 031032 0.84/0.60 0.851.22 0.661-0.49 -2.06/-1.99
8(30°) 2371148 020119 260233 226223 214215 17172 112081 0451032 1001078 0951126 0191026 036003 028057 07010.30 067110 081092 0271272
o) o018 = =] = ) 2B o7 TIRED 0 BT EEZE) EEE 228 oozt o061 (B

8(50°) 13711845 -5.861-343 178193 -268/-2.00 -1.38-0.37 065063 0351070 0.59-2.05 3381224 -3.10-284 259243 2901312 2451111 003023 0.500.11 052122

6(60°) 9311026 504614 1631269 311225 153094 139128 0461256 445413 769623 6871300 290486 414262 24310 0291153 2581129 006-1.42

0(10°) 140611221 42271714 4221324 373315 193139 2241214 1491305 433486 6841900 669349 2851343 615456 1161059 0501200 283406 771208

o) S781081 S2ds076 425438 Jo0st 8958 EEEE] S0 Tae52 10851355 a8t 90758 S B 29101 s 868

oEr) | ez BT ERET] 261350 EEZT] S04a08 ST e T2 T2rmes ) Se0004 et 3585 575408 27574 Se019
6(100°) -11.16/-8.03 1731932 -5.69/-345 -254/-2.06 -4.09-4.33 -5.87/-5.59 6.256.41 6.49/-10.26 -11.02-1281 -0.04/-7.50 -9.511-10.83 8871790 0.46/0.53 052643 -13571-8.02 -7.35-8.52 9.61/-9.15
(110 10921038 -6.541-5.53 -3.36/-1.94 2.05/-1.54 2431232 -3.501-5.14 4.92/6.08 ~10.11/-6.89 575611 -5.13-889 6.83/6.69 -3491-755 9.84-12.18 -8.13114.01 1272710 6471394 10.43/-8.86
oiar) | ais s e 22 Sewan Sae0 509 SsiTal ) 2847 BIE) CTE] a Sevest ST St T
B(130°) -10.42-12.04 171532 2001192 178227 2511277 -353-5.72 101411005 7631856 0471504 2771575 -9.86/-9.20 -10.2517.08 732731 -5.49/-13.16 -99016.14 105411366 -8.551-5.23
o) | amin EEETTS TS0 007 aier 29usT8 729508 az72 25760 S50 S0187 B Seaane a75108 0561040 2217 T0576%
S0 | foowrie N 20015 e D515 20145 st e T2 ) B Seoar oz T720% T ee e
6(160°) -6.69-883 12431092 -4.66/-3.89 -366/-3.50 -4.66/-5.06 -760-8.49 897857 -891-747 171644 £6.26/6.18 -687-7.98 -893-7.24 -827-11.78 134411276 -9.81-6.53 -5.86/-6.42
(170°) 7691669 6241469 1.56/-1.10 0971103 571204 2351245 88011171 1911151 13461324 134211334 130011284 121811224 11211087 10881145 9971867 9261789,
o) | -ooooan S50 20078 745638 st FERIE] TrE008 TseA e e TRE] Soves e e 125 o704
Freq(z) 5.2G/Pol. TotallAnt 2 - - - -- - - - -

Gain B(0°)i(10°) B(20°)9(30°) D(40°)B(50°) D(60°)(70°) B(80°)iB(90°) B(100°)ib(10°) B(120°)®(130°) B(140°)(150°) (160" B(180°)b(190°) 9 I B(220°)1b{230°) D(240° )/ Rt I9(270°) 5(280°)16(290°) i ha R s B340°)
501 25588 589582 53Tt W10 Sows3 e S0vsat w005 S48 a6 B3 Sas B B SH582 52107 a5
o(0) awaz 295260 EEET) 2890t 38T EEDT EEE = ) EERED Sos0s BT EETE T Tz B Sors 846
e(20°) -2.081.79 -166/-1.66 3011329 -2.96/-365 -4.55/-4.38 -5.01-5.37 -6.08-5.49 -5.94/-6.05 6.711-861 -9.26-8.53 8241821 9.21111.07 -10.27/-9.28 -8.82-8.15 1.36/-5.84 4431294 195153 -1.55/-1.98
o) T EEE 318385 1548 Ssst 5] FERTS e st o 779790 Sz EETXS BT 359330 20072 T80
B(40°) 0261046 0741072 1851237 3411447 4111452 -464/-345 293272 182188 146205 275393 521626 811705 -4.83-5.08 -367/-260 -23111.76 -2.36-164 -1.18/-0.06
S0 03118 066169 25928 251272 213210 EEED 059051 030021 02902 A0 2940 EEI St S0 EETE) [ ETRE)
o60) %14 20 30510 Saa w20 I FYERE) oS00H 05076 om0 212 2527 B 361328 R 772
a(10°) 0.52-0.75 1211226 -3471-5.04 -3.44/-205 0430050 0131.06 0.83/0.33 0.891.18 2341293 1641114 0.7010.75 -250-290 -5.06/-8.39 171547 2821183 1.1210.79
o(80°) 03721 362419 5551683 5621228 1381122 090072 016055 164071 154/180 1511106 0971037 138008 1450199 50411046 1113558 1991074
(30°) 395285 493710 81817.35 351174 0290087 138031 0.2210.06 0611016 130038 0201032 036208 038065 2351265 231424 699855 794438
8(100°) 6861543 -1.13-7.88 118811324 £6.071-3.47 -1.061-1.84 233176 149134 0.79/-1.60 -16410.41 -1.27-006 0.05/0.97 1411160 0.24/-5.35 10.141-4.66 -5.541-7.66 8211417
) EET TTea ECET) BEE) EERT 38919 25025 29400 2] 005 T30 385357 e ez ST S51a16
8(120°) -7.29-7.38 7241698 13261981 -4.91/4.44 4871571 7.946.10 5.73/-4.92 -5.2517.78 -6.31-281 370063 -1.95/-2.82 -5.861-7.34 -3.48/-8.50 -7.3016.22 -397-826 -10.62-5.94
o) | uzmin SRR 5301951 5580 2% 677 TA74T S51718 AT 37475 747301 S0t 2918 558589 Sove02 1280745
e 0351018 2731260 990751 san staTs a5 16 B19805 21208 B San Sawes ) T Sen B
B(150°) -6.65/-10.25 -892-9.34 790767 8201813 870961 -10.65-8.88 TATH543 -5.08/-5.19 -4.86/-6.33 73411043 -786-4.25 -4.40/-867 -1282-13.11 -11.89/-8.37 -8.141987 -1060-13.13 -10.07/-6.94
B(160°) 12141968 1751594 7601894 10231123 11641082 -9.561-7.99 -8.26/-8.51 5.94/4.75 -4.50-3.34 319422 541565 6.53/-7.66 174747 749854 10131024 -8.67/-8.07 1241925 17511077
o) | -oetans 298130 s Sarnes 704010 Tor01008 ) TS T e ECET) T2 BRI 6900 EXIE) S0aiete 51906
6(180°) -11.161-11.67 124311242 -11.2510.72 -10841-11.06 -1069/-10.93 -10.10-10.81 -10.36110.79 -10.0619.03 -8.88/-754 7511670 -5.95-7.07 -8.12/-855 -11534-12.39 -11.751-11.64 -1090111.39 -10.88/-11.59 102211092
Froqi) 53670 ToaAn2 7 v P P - 7
Gan SOO0) | o@ojenr) | OHI)0ET) | e60Ieqs) | oeojeE) 00010 P1207)0(10) P0JO(10) 00 101010 2002107 2010 P20 010 0 10R0) 000G P20 ]
o) 0765 590697 ] 625530 S9tiss 09625 063 SeoT SeT19 T 507683 St S99t Sovost 5630 942 a73721
S0 Jaias 7938 376574 ) 31629 B 38180 384505 Taass X aven 201 e 6841683 503t 50940
) 227 32300 36145 430435 19490 BT Svn ey 1558 75701 Soek eTiiest s 715028 SH 36408 342
o00) 27907 Sz 2wt s P ST EYEEE 28108 e EE] ez St EEr 505651 S48 0835 200206 [
(40°) 048032 0111076 1461241 259323 345421 5081443 3311315 1851169 1611244 2001231 3901528 6901956 1023784 5271498 3381252 AT4ATT 1091093 048024
o60) B 008064 70478 26733 Ssiaz 22 35050 708 036000 oama [EZE] PERE S0 525297 TeAn 095050 002 052077
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._! Antenna Pattern Appendix C.2

6(60°) 059/0.74 047-0.16 -0.76-229 4251577 -7.08/-5.82 -4.39-284 234151 -1.00/-0.66 0171052 0.8200.10 47128 238322 -346-279 -399-3.78 2151059 099054 0.56/0.72
S00) o 08503 EEZE] 525547 Se5 2691 o804 oze0 it oz T 216002 TET B2 Sovdst 401200 o507 EEE
560 IERES B EETT) 470 G618 a2 0% 035007 s e 500 o R Ziwaa St 2wia 053010
8(90°) -0.60/-1.33 313427 -6.46/-8.09 £6.19/4.16 71072 054-1.25 -047/0.04 043041 -1.15/0.08 -163-1.38 -1.970.10 -159-0.86 -0.44/-0.40 1571434 -567-4.28 -1.970.41
0(100°) 3111203 315441 8991968 6161412 2671266 414317 249215 2381357 357153 3371284 381142 042048 0561259 4651462 532777 4391109
o(10) TR SweH 0Tz Tt Savs2 5018 EE 265273 2ot EIEET) EEES Zawae ams e BT 209447 851331
8(120°) 4.19-5.24 -6.61-6.89 75711130 -13521-8.34 £6.05-5.22 -6.2716.36 703721 5911483 -4.801-5.63 -5.071-361 -382-045 -268/-4.95 -6.09-7.11 -3661-7.81 7451624 -365-6.65 7121-344
o) | ezson 13001108 05329 R 165563 T 002 FERE] G015 T2e0r ek 75565 Sz 33T SeweTs e e
6(140%) 122211073 -11.57/-12.38 13.08/-12.95 113141094 102711076 -928-10.12 -9.28-9.41 7.501-6.88 7291897 94401114 11461743 -T87/-756 -5.66/-9.13 6221778 -6.46/-384 4821845 -11.15-11.81 -13.68/-10.10
B(150°) -7.09/-8.87 1121938 9241984 9991913 -9.37/-10.05 -11.45(-12.32 -9.59-7.91 -8.14/-8.91 7571710 -7.00-7.72 -7.39-4.66 -3235.15 83111236 13471321 -11.091-10.11 9211822 -8.00-1207 1327/-9.98
o) IE] 83773 0501234 5027 31370 EETr w27 EEE] ) EELZ3 SrvsH Sevast s S R 0w Tawes 40813
B(170°) -8.87-1237 -13.671-14.05 13601354 131911363 133711283 -13.39-12.76 -12.19-1158 120111146 124811358 13391329 -13.00-12.71 135011343 132611325 -13.041-13.90 135711142 -9.351-8.41 -7.801-7.87 1571825
Sl | -aesan ) Tasa 24 61202 3091260 35532 ERE aves0 55908 796 S0 Tores Seza 0471085 10831056 046084 261248
Freqte) S60PoL TowlAn 2 ; 7 v / ; F ; ; v - 7
Gain DO°YO(10°) D(20°)/(30°) D(40°)ib(50°) D(60°)id(70°) B(B0°)B(90°) D(100°)ip{(110°) ©(120°)/0(130°) ©(140°)i(150°) D(160°)p(170°) D(180°)p(190°) D(200°)9(210°) B(220°)10(230°) D(240°)P(250°) D(260°)0(270°) B(280°)/0(290°) D(300°)D(310°) D(320°)0(330°) B(340°)D(350°)
8(0°) -7.58-7.24 -7.05-763 -8.30-845 -8.24/-765 1971796 -8.39-845 -8.75-9.39 9.18-9.21 9. 36 -9.03-8.15 -869-8.88 -862-8.14 -7.201-7.36 172779 7.10/-766 8231830 1431784 8121693
) 468 570 0595 ToiieTe 52079 7770 e S0aTs 56728 FouTa R FEE L) B T [EE )
8(20°) -5.00-5.61 -6.381-7.86 10891219 -11.921-11.39 10691791 £6.68/-5.32 -4.10/-3.48 3511383 -366-3.88 -5.42-5.81 £6.256.24 -67915.10 -4.88/-4.45 -4.22/4.14 -4.2614.62 5271481
8(30°) 224325 -4.85-7.46 7911962 9.3219.25 -8.261-6.82 £526.14 4.58-363 343288 -3.251-247 -210-284 4.02-4.21 -5.1515.45 -4.881-4.14 -3.39/-3.35 114061 -0.58/-1.51
S oo A ] ECRE] ] S S SERE] S0 3 28040 Sausar B St = ]
6(50°) 1741083 009005 3411578 7521798 -6.93-4.74 34722 059017 -070-1.02 0.0410.06 0.80-0.76 2361241 -3331475 -5.501-4.04 3111109 0421126 214224
o) P o804 a1 S50 Sere S90261 T 5119 4088 o450 21105 EELT] S99 2a5 s 25217
o00) 214208 2 410679 S2140 0310 2028 I 00078 X 4000z S0w0sT R Sersst BZE) w0 207
©(80°) 1.0500.87 1.3900.03 2751234 -1.94/-154 1941231 74122 0.50/0.26 -1.3511.26 0.1500.22 1181067 1171134 1621512 -4.59-3.00 -293-299 -1.01-058 1201231
8(90°) 048/0.42 014135 -5.15/-4.90 -1.76/-1.39 1121261 -3.07-3.05 1.231-0.96 1191146 1371026 -0.93-1.87 -0.4911.05 0.53-0.45 -0.35/0.06 0.40/-1.94 -3.781-297 -0.4611.80
6(100°) -1.86-4.11 -2501-1.31 4.65/-5.73 -5.59/-3.86 -349-347 -3.00-3.03 1.20-1.44 2311-2.24 -261-187 -205-1.19 -253-0.70 -1.36-1.72 -0.82/0.60 0.58/-1.76. 3411372 -3.00/0.84
8(110°) -4.24/-588 -351-6.19 04411041 12221740 -3.98/-1.93 2281326 -4.894.92 -3.90/-4.48 545769 7231362 -4.30-5.76 -4.33/-382 -3621-241 601521 -4.38/-5.80 11501046 -9.10-7.59 -7.621-1.96
6(120°) 656627 3811356 7671183 12001788 593564 4820614 5561660 592437 513721 7231420 5351278 663515 4371469 77821 592985 839818 2961855 859430
B(130°) -B.67/-848 -11.96/-7.52 744985 134811205 8611681 857954 -10.36/-7.56 -5.95/-4 67 -6.76/-8.98 7921588 -6.81-5.89 7991676 -8.1616.32 -9.18-1059 -3.92/-9.00 7531935 13.1416.18
©(140°) -10.25-12.20 12221141 -13.20113.08 133211385 -10.64/-9.58 -8.94-994 1263937 7.221-4.90 5741721 -9.1311024 13451944 -10.35-9.75 -85219.31 -9.75-1007 -10.20-6.93 -12941-13.02 “12.11-9.90
0(150°) ~1139-838 802:922 90611091 102111333 1641161 1245-1051 830662 7671690 6491550 508633 734815 8961772 7511855 96511090 873752 7571118 9831311 12991163
6(160°) -841/-8.15 11871281 -1197/-12.04 -13.58/-12.80 -11.02/-8.57 -8.741-1052 -1265/9.09 759/-5.33 4641472 -5.99/-8.08 -8.03-10.29 137211314 -11.66/-11.63 101211349 13951115 -0.76/-8.54 -8.02/-8.15
8(170°) -8.18-9.85 134011215 12651283 121611162 -11.7612.70 109911147 -9.76/-9.00 -8.06/-8.30 09111294 -13.36113.14 131911342 13421346 138711352 114811153 0761872 -8.48-7.92 6741667
ol | adezes 3761350 Ttz R EERT) EEE 2wz e EEET) Tws 351356 T4 o a9 EEET T 2701388
Freate) 5765670 TowlAnt 2 7 T E 7 : ; v 7
Gain D(0°)D(10°) ©(20°)/9(30°) D(40°)/9(50°) D(60°)/H(70°) B(80°)B(90°) ®(100°)/®(1107) B(120°)/0(130°) D(140°)/®(150°) B(160°)/(1: D(180°)/(1¢ P P L LAl ) B(240°)/( Pz (270°) ©(280°)i0(290°) B(300°)H(310°) B(320°)D(330°) B(340°)i9(350°)
o) 08223 29413 078108 Sos08 087080 05078 1079103 e01058 o0z 5951087 092113 SRR 95055 ERE] Too0s EERE EEEE] 651038
o(0) = 5294 w098 0w Siavzor Tz 220 e TTem 53867 S50 B S04t 09808 [T =) ) 00054
e(20°) 647799 104711129 117811074 12.901-13.83 -11.64/-9.96 7481-5.74 4771420 4171501 -4.941-4.54 5621-5.94 -6.07/-6.10 5211526 -4.2814.01 -4.561-4.76 5231533
o) ane 7578 ST Te9st [ TR ETRE] R EETE e ST ) 320 EERE) s
e(407) -2.03-267 -5.86/-6.18 -6.68/-7.07 7511696 -5.94/-3.74 -343/-248 -21811.33 -0.36-025 016022 -0.96/-2.27 -4.2914.01 -395/-2.33 -0.3400.52 0491012
8(50°) 1.141.08 -5.06/-6.10 1281667 5421396 -350-249 199142 1251087 0.4610.01 05010.85 2401395 5.4416.98 -4.5011.96 0.14/0.87 130074
B(60°) 1490155 1211238 3201405 524271 2111232 1001085 1161082 089-048 066081 061003 4451586 329195 1021093 022094 263243
8(10) 121137 -264/-385 -3.94/-254 1811210 -1.36-1.20 0.111-049 -10H1.71 -193-096 -05300.26 -0.14/-064 2371344 -3.211453 4571466 -2.4600.12 1.14/1.00 247221
o) EE] 291% Tev2k Zaos 8600 s 0200 BEG 276058 T D] S 75281 255058 0% e
o) 04038 064106 34315 ooz 08918 EEE 0191051 018 EETT) e a0 053087 o430 T T EREE) EXED
6(100°) 164474 -3601-2.56 3951383 -199/-2.35 2331301 184201 -0.10/-1.39 -367/4.09 -4.3811.92 -1.231.01 -1.96/-0.76 0.15-0.08 -0.55/1.03 084173 -5.66-2.77 3441292 -1.49/0.03
) S5 94 Sae2 B2E] S S Tea B ST SR I 16595 Sewan S EETE] T ST
D) T2 57T 6118 Taa% 57516 %542l I Se ST 0T S22 ) st s Sawet s o508 58546
B(130°) -6.86-9.55 -961-8.56 10.42/-13.10 135611068 789792 -8.7411207 -9.69-7.37 6.91/6.26 871135 10.841-5.76 1731619 9.42/-10.16 10981867 102011280 5551264 11.561-9.79 707147 9.64/-4.85
) a8 a0 20 EEET) BT e S B Tawan FET) D S [T v S8 076866 T 235058
o(0) oz = a0 RGeS s os02 s TR S35T EEEE] S =X et R s o505 oz ETERrE
o) S350 258 R 0808 et 642 = AT o161 4945 B 2971015 a8 a0 S0z R 11031088 03202
o) | szom EXEEET BT EEE 2101080 rearost e [ e D Tt Toaase T EEEE] EEE Toesese FET )
o) | -asian s a0 Torize R EERE 2aieTs Sz Tz Tasin KRS ERREE) Towan ERE szt Tasua0t Tz o255t
Freq(Hz) 5.2G/Pol. TotallAnt 3 - 4 - - - - - a - -
Gain 9(0°)/@(10°) 0(20°)0(30°) (40°)0(50°) (607 P(70%) 9(80°)0(80°) 9(100°)9(110°) 0(120°)0(130°) 0(140°)0(150°) 9(160°)9(170°) 9(180°)0(190°) 01200°9(210°) 9(220°)0(230") 0240°)0250°) 01260°)0(270°) 0(280°)0(290°) Q30079310 0(320°)0(330°) 934070307
501 SavsTs Sovss8 519569 S350 Sovst 52088 S0 ] Soust 85487 525504 San %418 otz 3was EEE 25467 493568
8(10°) -4.82-589 -6.88/-6.94 6441694 7221620 6.09/-5.33 -4.381-4.82 3911273 202185 1941236 -266-369 4251426 -4.03/-386 -3.32-348 -3.35-3.29 -38514.18 3971414 -3.601-3.99
(20°) 8821884 952-993 540376 263209 2191221 2491340 2461256, 1801195 2011268 3551366 303294 118107 1801272 4341573 696890 763865
o) ) S 22050 Ta0at EETE Soven S0z RS e 2903 277 a9 EEEE] 525580 B
e(40°) -5.69/-6.90 -7.1516.30 0.59/0.09 -0.020.69 0.88/1.31 1761120 0521020 1.751-3.16 3971517 -6.1414.69 5.2914.79 0.79-1.75 201202 -28315.02 6421517 -4.40/-5.84
0(50°) 6561857 8527 229146 -09711.08 1051073 1701316 336229 1641496 430470 589-605 §21/555 3161199 2871446 773712 4161386 3350449
o60) 5040 =R EEZI P 2525 2529 S0 Soren 9t 310 ] X 0% ) EERE]) )
S0 | -2s0-ats oase 452505 Se5ast 0145 S0t e T763 550500 29084 0563 555625 78738 Saen 555500 25573
oEr) | aras Ba% 5401361 221 2035 EET) T 51655 S e 50595 ) s EET) 555508 559635
o) ezt 05528 EET 25022 251080 ) I Toasa T 06030 Towrze EE 39180 315951 Sz ELE
(o) 576805 e EXEEE) ST S Seiss S61025 EXIET T EEEE] EEE) EEED S0 ) Sa208 Saen Bz
) 850 ] 03027 TS e Swen 57155 S5iez ) EETE) P Seves0 SR 265638 a7z 750531
8(120°) 9.971-5.54 271497 -760/-11.09 6.56/-4.84 -4.951-4.94 -299-0.19 0.00-082 -3.28/-6.85 -6.3414.27 -4.561-7.88 -8.62/-8.16 443794 -5.85/-4.86 -6.99/-9.90 12001598 -4.26/-1067
o) 515391 028 mTe S To00¢ a0 I O Sewas SavT8 25 Swen 002 25172 Som BT
6(140%) 134211031 -6.22-467 2221-0.33 199244 234193 1.201-0.57 0.2311.05 253319 4091351 -3.19/-6.80 -5.111-8.98 -5.22-748 92711094 4821439 -458-3.86 3221522
S0 Sawese S T Ta0200 a5 ) e 043080 025087 29418 a1 IE 0801347 13501064 To040t 25943
S0 72 EERE] T252%0 Tev201 X Toie 20t 24525 EEET) EERT ) 28630 T30 2% 20 0%
) 591608 9507 39173 %aT 65 0076 715708 ) At S65% ECTE 2wats T B 8720 358801
B(180°) 73213 -269-390 -4.90/-4.86 -4.90/-5.96 -5.69-6.47 -5.86/-5.11 5.55/-5.24 4.62-4.83 -388-4.20 3451328 -3.94/-369 -4.2014.13 4.18/-3.26 -2.961-203 971172 1271119
Freate) 53670, ToalAni3 E - - - B ¥ ; - ;
Gain P(O°)(10°) D(20°)(30°) P(40°)id(50°) O(B0°)/B(70°) D(80°)P(90°) ®(100°)i(110°) ®(120°)/0(130°) ®(140°)/0(150°) B(160°)/®(170°) B(180°)/®(190°) 0[200°)0(210°) $(220°)/®(230°) [240°)0(250°) ©(260°)0(270°) ©(280°)/®(290°) B(300°)/D(310°) O(320°J0(330°) B(340°)/®(350°)
8(0°) -1.35-1.10 1231159 -1.80-1.95 167263 -2.38/-2.04 201221 -258-2.18 -1.87/-2.06 219208 1641199 2351225 -270/-265 2421222 -2471-263 -255/-2.38 2351241 266191 -1.92/-1.93
o0 a2 A BT RS a21a0 2870 a8 2ean 2z Zenan T 208 T %178 Te0208 20T ] 2230
o) aman st Wk 53147 B S 37995 e 7530 EEE s 206 o0zt S 2903 oa00%s 28 12430
8(30°) 6.55/-6.85 -7891-7.55 -5.241-4.05 3381273 -1.330.58 1441249 -265-3.98 -5.24/-4.52 -4.66/-5.02 -4.68-2.24 -0.98-1.20 -219/-3.34 183092 0.77-0.86 -1.36/-1.46 1841173 -2051-266 3611631
B(40°) -6.86/-10.50 -6.98-5.64 4261315 2421146 -1.28/1.07 1241013 047090 0271-2.16 3261449 -4.80-4.37 4961490 5.13/-356 419392 2941125 1190152 239392 4471427 3821440
o) EERE) EITEE 220 5519 EERES v 3% e 6200 s B ) 200 [T 22 008786
S60) 47650 298 3021% a4 [ 89170 EERES 23055 458555 505345 v TR S0 391430 536555 TR
o0 | eazos 048633 44050 Az RE 26743 SaoTs ] o2 088703 78502 EERE) 550880 ] e
Ser) | raim 25408 X S0zt 005105 s S22 SaroH ez Sas1e07 G 525 250370 g I
e(90°) 9691391 13201691 -4.321-362 -1.39:0.11 -0.60-207 -5.201-5.55 613770 9221124 -963-9.37 111411162 -10.36/-6.95 -0.83-0.52 113159 4431503 -5.38-5.87
0(100°) 530977 803733 4381580 419295 4871799 769679 796H12.13 43111299 1194921 134411124 140611255 1009598 5211541 4961601 783121 1073866
o(110) oA %620 0361281 013618 6870 ooz SoziTe 0761208 555 St i om0 S ) s Ta27sl
) B85z 276568 005787 610 29275 272450 a6 S5 082 1078 2769 S48 556891 82
B(130%) -4.05/-3.32 -4.33-4.14 -282/-7.18 -4.95(-2.22 -168-1.13 012066 3.18/-6.02 1203/-7.73 5241359 -5.50-7.44 6.02/1.86 6.29-743 -5.89/-3.35 247/-369 -11.25/-8.38
S | ez S0ast 203007 228 S0z (2 156358 S22t 394 S0t ) S o83t 7548 S5
o(0) I 235415 a2 Zas 38162 ) 23018 [EE] ) wen ST 5697 78387 R 5743
6(160°) -0.52-0.31 -0.54/-157 712544 -346/-3.57 -357-399 463480 4.50/-3.68 -351/-345 3211340 4431492 5.89/-5.14. 4191364 -4.46/-4 87 465/-2.98 145106
8(170°) 877702 -561-5.53 4.19/-4.50 -4.29/4.60 -5.48-6.02 £.88/-8.48 -7.66/-6.37 5.36/-4.24 3341352 3771310 2211083 0.52-093 -1.90/-247 -3.441-4.07 4541561
o) 2wz 262397 50597 752 T I S Soias T ] Tovem ) O J9420 Seon
Freq(Hz) 5.6GIPol TotallAnt 3 - - - - 4 - - - o - - - - -

Gain B(0°)i(10°) B(20°)9(30°) O(40°)D(50°) B(60°)id(70°) (80 )D(90°) B(100°)/®(10°) B(120°)/(130°) B(140°)/(150°) B(160°)b(1 B(180°)/b(1 O I: ©(220°)1b(230°) D(240° )/ O 9(270°) ©(280°)/0(290°) O Io(: B(340°)B(350°)
&) EEZES ECE EURE] T 2070 EEEED EEZED B Swiost EXEED KRR T EERI T390 EERE) 58 218167
o(0) 2608 A28 EEEN] T T sz 20923 2%222 ERE) EETrS a0 EE] EERE] 7508 BB EET 035051
) 250120 w2 342480 a2 29555 389978 S5 25023 210220 LT 09108 1% Sz 2] Qw0 [EED
Se0) 08100 w2z B 36139 S0t 2929 2823% BT ) A ) Jaiest 529510 T8 005 L]
o) Sz 3256 EXIET 2z 2002 2mia% %46 062 S0 EET B B St B EERE o 9%
S60) Sz 505528 456413 Jon0 B S0 420555 es2o3 EEEE] ST 4 ST o748 27928 2002 296081
o60) 358 BEE] Saase G552 BE] ST0sH 2 B3 BT B0 EEE] S BT 330 Swsn Zana
8(10°) -5.74/-7.34 10331725 -4.78/-4.36 -385/4.58 -483-5.38 -5.95/-6.56 6201829 -846/-8.36 93011043 -10.061-9.90 132411330 10251985 -8.98-9.70 -8.45-10.40 147785 -6.211-4.55
e(80°) -B.56/-7.43 1207558 7.72-7.89 4.36/-3.91 4621518 5911623 6.2316.22 12411050 12.75/-10.82 ST91LT27 9971923 6031385 -255-2.10 2.23-2.80 4.45/-1.78 -796-8.83 7.15/-8.86
8(90°) 763793 -9.60-7.16 -10.40-5.96 -4.001-242 -4571-878 -6.22/-4.06 -5.25/-757 -8.70-11.52 -12.391-13.11 -11.57/-9.98 -7.66/-561 485204 1.38-0.58 1271138 -4.04/-887 1033963 -7.36/-8.06
6(100°) -6.95-5.76 4921703 71315.72 -4.74/-352 -4.99-845 -9.93-8.01 -8.55/-12.05 10.65/-9.59 -10441-11.24 140111356 -11.96/-11.62 -888-7.76 452-321 -268/-4.43 7431895 -9.05-9.86 1225/-9.37
B8(110°) -391-391 478775 7401039 7681673 -6.53-846 128411326 11.21110.72 135711246 2711135 -11.55/-12.47 ~11.041-9.56 -8.53-9.28 113644 -8.86/-8.67 9.3519.21 -8.261-6.85 -6.321-4.02
oiar) | ewom S0 Faeiet R Sowan 59505 sEeTT Ta0s ek S0 259550 Swen T29e0 S SE08 STEEE) TT088
B(130°) -2811-381 -4.02-6.30 6.67/-8.74 -8.094-7.81 7851827 -5.48/-5.08 6.3716.97 -5.85/-6.05 5711414 53111058 £.94/-4.25 54311061 -5.90/-4.08 -4.9516.55 11721742 3791445
8(140°) -1063-13.18 1202895 -10.14/-6.32 -3.76/-3.19 -4.02-6.36 -B67-9.01 6.821-6.44 6.901-6.57 -8.001-4.36 -303-523 -5.55/-6.04 -13.401-9.40 -10.18/-7.02 4621624 -6.95-6.64 5.171-5.89
B(150°) -5.23-3.27 -248-4.39 74611262 -10.0916.85 -4.48/-389 -4.98-7.16 -9.33/-6.66 2500007 0.16/-152 275281 -6.541-11.36 -11.29-1081 8011757 6.31-9.36 11431112 -7.561-5.91 -4.191-4.04
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._! Antenna Pattern Appendix C.2

6(160°) -4.06-5.34 401378 -5.56/-7.19 -6.7315.69 7.02-745 -8.16-9.01 9.10-845 -768/-783 -850/-10.98 -9.99-7.79 -6.37-5.66 -5.64/-4.98 -4.1214.39 -385-3.11 -357/4.58 -6.1215.87 -4.561-3.92 3571327
) 27 8521047 Bz 00Tt 57010658 8510 170108 023 T0zest 76391 2528 o0 088081 B EER e 0218 51385
6(180°) -4.111-391 -4.861-5.83 -8.85-823 8.46/-9.19 756775 -892-8.82 920873 746/-7.24 -6.44/-6.86 6911764 -8.06/-8.98 -9.50/-9.34 107711078 10391983 -9.88/-9.88 -8.28-842 -B.491-787 7411520
Freq(Hz) 5.785G/Pol. TotallAnt 3 - - - - - - - -- - - - - - - -
Gain D(O°)O(10°) B(20°)(30°) D(40°)B(50°) D(60°)H(70°) B(80°)iB(90°) B(100°)ib(10°) D(120°)/(130°) B(160°) H(180°)/( 9 at B(220°)b{230°) D(240° )/ 9 P(270°) ©(280°)i0(290°) Ll a ; IP: B(340°)ib(350°)
o) 2220 2018 27824 250248 286313 2921 2025 FERE] EE 2600229 222 2297 39328 281238 285250 259213 2128
8(10°) -1.91/-282 -2.75-386 -4.501-4.41 -4.1515.02 -4.60/4.13 -4.66/-5.22 432405 3351327 -3.09-366 413419 -4.36/-4.83 -4.48/-5.11 452389 -3.37/-380 3451296 2831187 -1.99/-207
S G0 a2 20840 376448 130440 0935 49 109323 33T 15489 425387 3280 250260 230215 2128 a2
o0 25125 e G514 89714 T2t Sovast 45551 EEEg B EET S SR ey EEES 152280
e(40°) 449/-328 -3.19-4.94 -6.321-4.52 -45114.11 -5.28-7.05 -9.97-9.99 4411427 -6.86/-6.91 -5.40-6.15 £421-595 4.10-5.14 -5.09/-3.80 3741328 -4.05-353 269327
(50°) 2941383 6051758 5171523 546551 4381359 4251485 653597 6751665 626799 6561669 3191231 3221348 2311259 2330411 5541576
Ser) S s 2oz B EEEE Swen FoTe [T Favest S0 5] 20 EEET 24 Er
S0 S0575 a7 sT21 EZE) B 35590 7590n a2 oz 090800 20 Jo0ss1 59440 718 790058
) asen o071 EIE S48 Sasa 058 0w 0w ERED 271840 S e e a0 SWad
8(90°) -13.0019.18 -8.36-5.45 -11.341-6.78 -3.93/-1.47 -3.95-7.85 -359/-2.75 -10.96/-10.80 -11.2211355 -9.2711095 -9.44/6.42 275185 -3.19/-369 3771914 -13.33-10.81 -757/-10.98
6(100°) 162733 -5.31-6.32 -8.04/-6.06 5.20-3.17 -5.87-9.03 £.02-396 -8.66/-1042 12.86/-13.44 -13521-13.08 ~11.09-12.39 -4.40-2.33 -243/-286 6131113 -967-8.30 -8.85/-8.73
) 28950 EERES T F5565% Sevost e Tasiar EEEE Twan Towes EEZED B S0 5810 S7552
8(120) 10221144 -6.35-6.01 8261931 -B41-11.20 -9.08-5.54 -5.03-6.01 -9.85/-10.38 -8.24/-788 -9.151-1242 139411077 -5.5216.08 -11.401-6.54 74811050 -11.721-7.08 -7.33-10.30
B(130°) 2121357 -385-6.41 6.07/-9.60 11531196 12331816 £.97/-4.80 6.81/-6.97 1371637 79411043 9.371-1.74 -4.85-5.36 £51-388 4.931-6.97 12451854 5.1214.73
6(140%) -9.771-11.55 -13.14-1037 10.25-12.60 13.09/-7.41 -479/-4.93 -6.46-5.92 -5.12-7.09 10451023 1357/-4.95 403626 1071760 129411051 6221670 11741835 -6.1817.38 753628 -5.48/-7.60
B(150°) -6.39-3.99 -2541-362 71811341 8471691 £6.27/-5.86 7321836 -5.33-276 1010093 278134 1641370 -5.78-8.09 134711373 -8.7916.81 463770 -10.7419.55 -5411570 -5.0014.71 -5.061-5.81
B(160°) -5.08/-6.49 4681477 -5.76/-6.38 6.371-5.28 £6.39/-754 1921833 -8.34-9.00 -11.3911227 ~10.94/-11.00 10.25/-8.99 -9.74-7.01 -7.55/-7.42 -6.92-744 1401522 -4.221-4.90 -7.031-7.54 -6.92-5.17 4.2713.16.
o) [ D B Tea0 ERER D a6 e Tawi 81510 ) 22 Zwan 2sva 32 ST e 361565
6(180°) -544/-5.48 -4.99/-6.90 7931790 -7601-7.86 765-7.79 -860-895 -9.68/-9.88 -7.90/-7.56 7661747 7821764 -8.56-8.79 -8.20/-8.14 -8271-765 -788-7.32 775817 -7.00-7.59 7131883 9194712
Froqi) 526P0 Toalha 4 - P - - " " P P 7 7 - - 7 B 7
Gein QOYOIT) | ORI)0G0) | GE0IeE0) | oe0iens) | oeryess) 00010 P1207)0(10) P0JO(10) 070 10 J(10) 2002107 ] 000 P20)010) P20 10R0) 0G0 207000 A0
8(0°) -5.70/-6.60 -6.294.23 -4.2914.52 -4.1015.38 -4.2514.77 -4.66/-5.28 439524 -4.43/-4.00 -4.0914.78 -5.921-5.37 -5.3214.37 -4.99/-4.20 4221483 487463 -4.44/-545 -5.15-5.80 5911592
a(10°) -5.00-5.28 -4.30-345 -349-366 -4.09/-4.94 461423 -4.2014.59 4641448 -3.81/-4.12 4711510 -5.50-5.72 6.01/6.57 -6.9916.07 7401877 8241675 -5.18/-6.19 -7.00-6.23 5.101-5.72
8(20°) -3.79-3.37 -3.36-292 2221-269 -3.39/-3.26 2821317 2731218 -210/-2.16 1231101 1081142 2251337 4291542 535549 7951878 1201513 4201472 5131525 -5.00/-4.34
8(30°) -2.65/-2.83 -3.70-340 -37614.10 -396/4.59 -4.134.27 2721239 -193-1.49 -0.53/-0.88 0.2800.09 1111265 -4.36/-5.38 -5.78-7.07 745764 -6.88/4.32 -260-1.99 -288-303 -2.94/-264
S0) 211260 2571218 21230 34 T S04 3% aTos ) EEZE) 209385 eren S0 Se2as 2961151 26 219161
o) 2 250178 24540 Sovest [EE Zewan 205174 [ 0812 Dswos ) 17555 T S8 T2 EEIEEn B
8(60°) -1.15-0.58 1351273 -4.726.11 -8.30/-7.98 -4.85-3.06 1721150 0171005 0.5500.22 -0.17-1.86 2821462 75681897 -9.07-852 £.16/-5.22 6011344 -1.38-0.72 -0.65/0.04
a(70°) 179157 -0.761-251 5331373 1.23-5.97 -4.93-4.62 -3.54/-294 209153 1451.03 097067 3511527 8231846 733541 5771718 -5.461-3.75 -3.00-1.39 0.111:055
o0 EEE] 291088 Sasm a5l Saves B EEEED ETRE] ] [ S 2m o SR 2805
8(90°) -4.36/-255 -4.70-4.83 786648 8.41/-8.76 -8.76/-6.40 -5.1914.16 -3.25/-3.06 388/-3.73 0.591.48 0.04/1.85 2811356 255151 0.27-0.76 2441191 145149
6(100°) 4401747 EEE 70817.33 8651858 -10.36-11.09 0981670 5501441 2711468 0571059 128012 201297 1661275 152503 3241243 1381263
o(110) S0Te a0 ooz T2wiesn ] EEER Se20s Jeio 000 29k [ [ZE] 059087 S2a EEEE]
8(120°) 6.45-9.14 6651218 10.39/-10.01 138011157 -9.85-9.88 12831282 -1085/10.12 7271907 069119 -1.90-4.32 0.83/0.04 -083-4.61 1221214 £6.39/-3.80 4231387 -5.82-6.21
R 70079 B TR EERIE] 00041151 euzz 18807 oza - 052087 S 203 21546 e 128 2wan 301678
©(140%) -1.76/-6.38 -7.22-856 -10.18-12.04 -13.051-11.89 10761071 -13.18112.88 12361117 119011342 7991654 2451139 5421854 -354/-4.68 4931445 -3.28-342 -360-5.21 . 2 -8.06/-13.11
B(150°) 8311951 -13.12113.02 0741147 12.75111.31 122811366 1347/-14.05 131111001 6.75/-7.28 12.151-6.60 3441558 -8.56/-8.89 -8.421-10.39 -8.2116.86 6.71-766 -9.861-11.00 -5.261-4.78 -6.99-5.97 10271925
6(160°) -6.04/-9.93 -12.00-1341 2771151 9221769 6841744 -9.81-9.00 755-9.38 11.38/-11.88. 9.40/-7.02 5521515 587760 7871825 10131147 +10.08/8.56 101711156 10.47/-10.94 13.10-10.45 7.285.98
8(170°) -12.19-13.60 -1253111.22 -10.00-10.37 102011063 -9.94111.03 -11.00/-12.23 12171176 13761371 10401062 -8.50-7.97 -86419.12 -8.01/-7.90 1ATI8T4 -8.73-862 702681 -B.56/-11.16 -13.321-1067 -11.18-1095
Suer) | -zenion 08195 a0 oz ERER 23106 XERIE ERIE] EPTIEeE Ta0a262 Tz 275180 EETS 000 ) 9781108 261250 Teaaa
Freqte) 53070, ToalAnt 4 7 v v 7 7 7 7 7 v 7 7
Gain D(0°)iD(10°) B(20°)(30°) D(40°)iD(50°) D(60°)i®(70°) B(B0°)B(90°) D(100°)ip{(110°) D(120°)i9(130°) B(140°)ip(150°) B(160°)i(170°) B(180°)iD(190°) Rt (21 B(220°)0(230°) D(240° )/ . IP(270°) B(280°)i9(290°) B(300°)D(310°) D(320°)9(330°) B(340°)/D(350°)
8(0°) -4.674.97 -5.95-6.29 -5.7115.86 6.55/6.45 -5.56/-5.15 5221572 £.56/-5.86 6.00/-6.68 -6.55/-5.82 -6.19-5.90 -6.65-5.91 5.3516.25 -6.456.37 -6.30-6.02 -5.99/-5.84 -5.15/-6.55 -1.37-6.05 5221523
) 0680 536567 45045 B B S0 BT EEE] Swsn 0958 S Tanost 0076 TSt %65 55053 S 1a0
8(20) -5441-5.21 -5.96/-5.40 -309-249 201170 -1.261.80 1791185 -1.28-1.33 202260 -285-3.08 -3.25-3.18 -342/-4.40 -5.951-8.22 -9.37-6.68 -5.47/6.33 -63715.27 -4.3814.07 463571
o) w2 28925 2728 R 178150 R 128048 oaanat FEERG 340458 S0 55080 S515 Sa21 383918 316192
) EEE] 20212 41538 1035 E] e R s061 035050 Sawar 26w Tiwass S A RS EOTE]
6(50°) 0.26/-1.58 -0.90-035 3201362 -4.30/-3.59 3941474 -3.23-1.80 -0.78/0.09 21197 2721534 7731852 -5.111-3.38 -1.86/-1.99 -1.80-0.15 0.49/0.04
S60) a0z 047088 S50 ST 19425 297200 o730 S0 TS Saiest 921906 T3 ST 089028 403
) T 21 T B 048 BT 25080 EXd 2937 Soen ) EETE Te0s Svos B0
6(80°) -0.90/-1.30 -353-395 3201379 -4.53/-4.86 8311951 -6.85-5.98 -745-5.54 573231 -0.49/0.20 0.2500.09 0.34/0.06 -301-5.89 -4.86/-5.06 4791272 267212 1190044
6(90°) -3.36-2.86 -5.28-5.62 -6.68/-5.65 1711238 -6.951-391 -4.08-5.44 4.84/4.03 1531213 0.771.00 2601248 067/-2.24 341371 -3451.03 1431037 113081
6(100°) -4.59-5.47 -8.10-7.89 7941695 83711047 -11.26/-7.85 -6.40/-6.42 5.69/-5.36 208/-3.79 -0.010.96 2571412 2091042 1541344 2671097 0821103 0201193
8(110°) -353-5.48 72311188 116741091 111311330 -12951-10.24 112411252 6211825 3341337 4041422 031147 0.59/-4.44 -0.46-290 5971219 1071235 237471 081052
o) | 4son TRERIEG 05815 ar520 10T EERE] ase2l ) e 56058 TS 25022 50228 228 148 021267
8(130°) -7.041-817 94711232 127411055 128111364 124711110 -1045113.34 10431116 -458/14.15 -8.32-4.14 -206/0.28 2171614 0461164 428028 1271312 -9.89/-6.60 -3201-2.18
B(140°) 878677 -9.56-10.31 10.54/-13.44 121311185 -13.60113.82 13.24/-13.38 133611394 ~13.00113.02 725519 -6.50-10.89 3671341 -5.881-5.41 -192-340 -5.43/4.00 1131661 7831371 7.05/6.53
o) | esvoa 7160 T 2s20 22035 13061316 TR 5075 06689 T8t 7251087 S Swent S0 S0 B 531055
©(160°) -5.87-9.02 -10.66/-12.60 139111164 9451932 10691059 -9.76/-1098 12671200 115911061 -8.96/-7.31 -6.75-7.80 768875 10671282 -10.3219.00 -11.32-12.86 133411144 -10.82-11.63 -8.40/-6.58
Sum) | eanost S0eT R 531008 281185 ] s Sz 02872 e 250 F90T% Seren To9Tss Teven 0T B aTar02
6(180°) 13.63-11.00 -10.83-9.98 -8.88/-10.05 10511155 -12.54/1368 13.271-13.05 -12.05/-10.18 10471021 ~1099-11.71 ~11.89-10.01 10.73-1027 11521924 8731949 -9.80-9.78 788778 7.76/-8.66 11271261 -13.20/-14.03
Freate) 556P0 TowlAnt 4 E - - - 7 - - - -
Gain D(0°)P(10°) ©(20°)/9(30°) D(40°)i(50°) B(B0°)ID(70°) B(80°)B(90°) B(100°)®(110°) B(120°)D(130°) ®(140°)/D(150°) B(160°)(1’ B(180°)/(1¢ P P L LAd ) P i P (270°) ©(280°)i0(290°) B(300°)H(310°) B(320°)0(330°) D(340°)D(350°)
50 BT o058 52 S0l B e e w616 ST Saven S0es ST S0 Swsar s 2% S0es Swen
8(10°) 4.96/-5.45 4321494 -56215.70 -5.6014.59 -463/-5.90 6171542 -5.80-6.07 -5.28/-452 389356 -391-386 4271483 531622 7321650 6221748 891823 -7.0916.68 -7.36-5.98 -4.39/-4.01
8(20°) -5.014.70 432422 -4.3214.58 -4.501-3.96 -3.28-3.31 -3071-254 215251 -3.10/-2.16. 2. 45 233332 -3.56-4.51 5.76/-7.15. 7891713 634761 119311251 -9.04/-6.36 -4.881-4.20 361-4.24
o) 26 aman 2138 251206 2w 2w EORE] aon ) 025058 2aan S e 2oTiTs [ERE o0 EEE ST
e(40°) 0.88/0.34 -162-334 2951432 4311447 -393-3.70 -3.59-299 -243-345 242151 0.97/0.58 -0.32-013 -1.33/-2.80 -4.891-757 11571158 9371572 -3.141086 -0.31-005 019021
8(50°) 159071 1521186 233285 292/-289 -3.90/-348 -3.00-2.31 202180 0.7910.25 0.3810.86 1.050053 0.24/1.55 -3831-7.02 -7.86-9.40 9.16/-5.94 220016 1340031 0270051
01(60°) 109034 0651063 204230 383499 345295 2401108 1301071 1101004 084043 043-103 2511502 528798 8501897 6671463 311167 027/1.39 121145
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8(130°) 6441773 -13.691-9.02 7341933 120111303 128411291 133111307 125011292 13721144 -5.361-4.92 -5.60-1.30 -4.85-6.52 -0.790.10 0.3200.24 2180018 -0.79/097 0.86/-0.64 -457-5.39 -399/-2.28
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B(150°) -10.16-13.28 -12.241-1268 -10.54/-11.79 1121980 -12.40-10.45 11431278 -12.78/-864 7.18/-6.05 9771114 -11.041-1024 401448 -5.01/-7.88 ~11.261-6.57 -392-6.85 132611049 -7.055.08 4481473 -5.60/-10.56
B(160°) -6.111-8.81 9971723 87311207 10.39/-9.59 9.59/-12.05 -11.621-1268 136911328 12431178 -8.42/-6.34 6511990 12741985 -8.23-8.54 10.50/-10.43 -B.681-7.31 95311234 -12.60/-10.77 -9.53-865 7.51/-6.06
o) | aesaz 03156 5561017 Sowz 20w EERT S2i2ar 20 54190 s 7075 TS RE] Faveor eTisT S92 e R
6(180°) -11.80/-11.89 10151831 7781833 -883-9.11 8771891 -862-847 862728 6.95/-7.35 742774 7331692 1411677 -6.85-7.12 -6.601-6.50 -6.02-577 -6.44/-758 -8.30-9.34 -0.941-10.37 -13.05-12.96
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8(30°) -1.84/-3.05 2121203 -295-4.06 4371470 -380/-2.99 2741354 3211220 -1.28-0.97 1001067 -0.80-229 -288-3.56 -4.65-5.20 -6411-8.02 124511364 133711165 8261533 4251309 163165
e(40°) -1.39-1.18 -2.3811.03 2471340 -2.85/-4.30 -4.51/4.03 3471428 -4.07-283 1971023 0.96/0.39 0.8300.04 -1.58/-1.85 2711461 -5.991-7.77 -8.56/-9.36 -10.93-8.74 4261320 2081119 1.59/-1.80
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8(60°) 1.0711.38 -0.68-0.17 1921192 3241456 -4.48/-3.03 -3.08-275 283071 -007/0.38 021-0.36 -0.86-0.17 0.12-0.40 -0.99/-4.59 -6.3617.73 10.24/-11.38 1621622 3. 81 -0.0910.02 022063
8(10°) 1.381-0.13 -0.88-1.34 -5.89/-5.13 -3.75-3.48 -4.461-4.36 -4.32-3.06 1601055 1511142 -1.970.16 1.911-1.90 2271415 631748 -5.70/-4.68 3121129 0271042 1201.09
o) ) EEZ S9Ts 12535 Er] B S22 S EXIEE EEK 2was EEE ) w0z vz 2618
6(90°) -1.80/-3.58 557428 -10.281-7.90 -£6.96/-5.17 3411360 -469-367 5571518 5721439 -3.13-1.86 1721180 065/-240 -3.324.26 484177 0.301.01 1430065 1.06/0.72
(100°) 4841502 87769 9621914 8121697 5811684 5671307 3171334 6651749 854211 03722 026083 106178 2201085 1271205 2011033 008107
) 7566 315 83285 a7iee 05378 2mmaa 909505 443608 52631 S EET ] S04 RS s oz
8(120°) -7.96/-7.47 -13.2618.07 -11.87/-1248 127011083 -1062/-10.20 -1288113.02 9.14/-757 -7.811-7.03 -4.071-4.02 -5.210.31 771087 -098-8.54 122131 -6.80/-0.88 1851252 4411149 -2601-5.98
S 515501 ST Tosveor Town o535 Tawes 05303 Se Seaa EERE [ 0417088 S050% 2051 [ TR 20735
6(140%) 971811 -12.50-11.97 10971875 9.22/-8.92 -13.30113.34 128111180 -B.06/-7.98 6.15/-8.49 84211337 0431135 207143 -5.3014.28 -0.39-1.90 -13.371-467 2301433 -6.04-5.05 7.58/-13.98
B(150°) 117911342 -11.18/-10.83 09311359 11791081 -126419.70 -851-8.04 -8.86/-7.49 -8.92/-784 89811351 13811695 3631664 -10.3216.14 -2.20-5.50 -13.77/-8.58 -4.78-3.86 411411 -356/-8.83
3] 81780 825757 R EERES 0%11%6 ezt Taa2% T ) ETIEE F5iTs e Saee R avees (57 B
8(170°) -13.19-12.94 10051982 -8.861-8.31 79219.20 87711182 -1268/-11.70 -1161/-11.06 9.34/8.50 6.74/-6.98 TA0LT A 6711536 -4.95/-4.80 -5.74/-5.90 -5.78/-5.15 -5.3116.34 -6.81-6.80 83711362
a0 2701177 S0s0e5 780038 08195 S0 750751 EERE 545650 S5 522508 oo 561478 S92 51550 Ba043 65540 SaTTAT o928
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SPORTON LAB.

Antenna Pattern

Appendix C.2

E1(XY plane) — ©(90)®d(0-360)
E2(XZ plane) — ©(0-180)®(0) and ©(0-180)d(180)
E3(YZ plane) — ©(0-180)®(90) and ©(0-180)d(270)
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- — |
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