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2. Test Frequency

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

Band [MHZz] 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. : Sporton International Inc. Hsinhua Laboratory

XI Wen 33rd.St.

ADD:

No.14-1, Ln. 19, Wen 33rd St., Guishan Dist., Taoyuan City 333010, Taiwan

(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 05CHO3-HY Rex Liao 23~24°C | 40~50% 27/Jun/2022~07/Jul/2022
Note:

Testing Site Information

Brand Name: TDK

Dimension: 11m*6m*6m
Characteristic: Fully Anechoic Chamber

TEL : 886-3-327-3456
FAX : 886-3-327-0973
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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: Dual Polarization Horn antenna
Turntable: Multi-axis positioner (Theta and Phi angle).

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

A4

Low Reflectivity
EUT Positioner

Measurement Antenna

¢ — axis
Pos. Direction
of Rotation

B-pol

Pos. Direction '
of Rotation C‘I—J
E Shielded Anechoic Chamber E/_ga
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Report No. : AP262320

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 portl 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.

Through

Network
Analyzer

Measurement Antenna

‘Shielded Anechoic Chamber

Network
Analyzer

. Reference Antenna

Frequency
2400 | 2450 | 2500 | 5150 | 5200 | 5300 | 5600 | 5750 | 5800 | 5900 | 6000 | 6500 | 7000 | 7500
(MHz)
G reading
-31.4 | -31.4 | -31.3 | -31.3 | -31 | -30.7 | -30.1 | -30.5 | -30.5 | -30.8 | -31.3 | -32.8 | -34.4 | -35.4
(dB)
Reference
gain 102 | 104 | 106 | 124 | 128 | 134 | 134 | 133 | 133 | 131 | 132 | 123 | 11.7 | 111
(dBi)
Factor
41.34 | 4155 | 41.68 | 43.24 | 43.56 | 43.68 | 43.79 | 43.91 | 43.99 | 44.43 | 44.49 | 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 portl is the reference source.
P2 is the power of VNA port2 is measured, P1 is the power of VNA portl is the reference source.
Factor = gain factor + power gain conversion= (Reference antenna gain)-(G reading)
TEL : 886-3-327-3456 Page No. 7 0f14
FAX : 886-3-327-0973 Issued Date : Oct. 19, 2022
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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 10 degree from 0 to 350 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.

TEL : 886-3-327-3456 Page No. : 8of 14

FAX : 886-3-327-0973 Issued Date 1 Oct. 19, 2022
Report Template No.: HE1-U3 Ver1.0 Report Version 101



Report No. : AP262320

SPORTON LAG.

7. Measured Values and Calculation of Maximum Gain Positions

Antenna Composite Gain Test Report

DG_1SS max value position
Frequency (Hz) 2.4G 2.45G 2.4835G
Ant. 1 (dBi) -2.02 -3.38 -4.36
Ant. 2 (dBi) 1.97 2.05 3.2
DG [1SS] (dBi) 3.21 2.76 3.23
Polarization Theta Theta Theta
o(°) 90 90 90
(%) 10 10 10
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 [10N(G/20)] 107(-2.02/20) 107(-3.38/20) 107(-4.36/20)
Ant. 2 [10M(G/20)] 107(1.97/20) 107(2.05/20) 107(3.2/20)
Ant. 1 [101(G/20)] value 0.793 0.678 0.605
Ant. 2 [10(G/20)] value 1.255 1.266 1.445
Sum All Antenna [Amax] 2.047 1.944 2.051
DG [10*log(Amax”*2/Nant)] 3.21 2,76 3.23

)*2/Nani)

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(10M(Gant1/20)+107( Gan2/20)+ +10N( Gania/20) +107( Gana/20)+

Page No. 1 90of 14
Issued Date 1 Oct. 19, 2022
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Antenna Composite Gain Test Report

Report No. : AP262320

DG_1SS max value position

Frequency (Hz) 5.2G 5.3G 5.6G 5.785G
Ant. 1 (dBi) 4.09 2.71 -4.32 -1.47
Ant. 2 (dBi) -2.45 -1.01 0.85 2.59
Ant. 3 (dBi) -3.48 -3.31 1.14 1.74
Ant. 4 (dBi) -4.06 -3.41 -3.12 -9.99

DG [1SS] (dBi) 5.23 5.14 4.98 5.41
Polarization Theta Theta Theta Theta

o(°) 50 50 60 80
d(°) 90 80 340 350
DG_1SS max value position calculation
Frequency (Hz) 5.2G 5.3G 5.6G 5.785G
Ant. 1 [10MG/20)] 107(4.09/20) 107(2.71/20) 107(-4.32/20) 107(-1.47/20)

Ant. 2 [104(G/20)]

107(-2.45/20)

107(-1.01/20)

107(0.85/20)

107(2.59/20)

Ant. 3 [104(G/20)]

104(-3.48/20)

107(-3.31/20)

107(1.14/20)

107(1.74/20)

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

107(-4.06/20)

107(-3.41/20)

10/(-3.12/20)

107(-9.99/20)

Ant. 1 [101(G/20)] value 1.601 1.366 0.608 0.844
Ant. 2 [10M(G/20)] value 0.754 0.89 1.103 1.347
Ant. 3 [10(G/20)] value 0.67 0.683 1.14 1.222
Ant. 4 [107(G/20)] value 0.627 0.675 0.698 0.317
Sum All Antenna [Amax] 3.652 3.615 3.549 3.73
DG [10*log(Amax”*2/Nant)] 5.23 5.14 4.98 5.41

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)+ +107( Gana/20) +10%( Gana/20)+.....)"2/Nany)
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Antenna Composite Gain Test Report

Report No. : AP262320

8. Summary of Test Result

Frequency (Hz) 2.4G 2.45G 2.4835G
Ant. 1 Max Gain (dBi) 0.68 2.17 2.28
Ant. 2 Max Gain (dBi) 2.47 2.05 3.2
Ant. 1 Polarization/O(°)/®(°) Phi/10/320 Phi/100/150 Phi/100/150
Ant. 2 Polarization/O(°)/®(°) Theta/100/40 Theta/90/10 Theta/90/10
Max Gain (dBi) 2.47 2.17 3.2
DG [1SS] (dBi) 3.21 2.76 3.23
DG [2SS] (dBi) 247 217 3.2
Frequency (Hz) 5.2G 5.3G 5.6G 5.785G
Ant. 1 Max Gain (dBi) 4.09 3.63 3.13 3.29
Ant. 2 Max Gain (dBi) 2.57 2.67 2.32 2.7
Ant. 3 Max Gain (dBi) 2.33 2.8 3.81 2.51
Ant. 4 Max Gain (dBi) 3.75 3.81 2.76 2.65
Ant. 1 Polarization/O(°)/®(° Theta/50/90 Theta/60/90 Theta/110/90 Theta/110/110
Ant. 2 Polarization/O(°)/®(° Theta/80/340 Theta/80/340 Theta/80/350 Theta/70/350
Ant. 3 Polarization/O(°)/®(° Theta/70/350 Theta/80/350 Theta/80/350 Phi/60/120
Ant. 4 Polarization/O(°)/®(° Theta/10/300 Theta/20/290 Theta/40/100 Theta/40/110
Max Gain (dBi) 4.09 3.81 3.81 3.29
DG [1SS] (dBi) 5.23 5.14 4.98 5.41
DG [2SS] (dBi) 4.09 3.81 3.81 3.29
DG [3SS] (dBi) 4.09 3.81 3.81 3.29
DG [4SS] (dBi) 4.09 3.81 3.81 3.29

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.

4. Directional Gain (3SS) = Directional Gain (1SS) — 4.77dB. If directional gain is less than max gain, use

max gain as directional gain.

5. Directional Gain (4SS) = Directional Gain (1SS) — 6dB. If directional gain is less than max gain, use max

gain as directional gain.

TEL : 886-3-327-3456
FAX : 886-3-327-0973

Report Template No.: HE1-U3 Ver1.0

Page No. 111 0of 14
Issued Date 1 Oct. 19, 2022
Report Version 101




seawran can.  ANtenna Composite Gain Test Report Report No. : AP262320

9. Test Setup

Test Position
Relative to the measurement antenna, first position 0 degrees of phi angle and theta angle.
;
I
'
' .
' J—
S - Y
i Pos. Direction
- of Rotation
Measurement Antenna '
|
L
'
!
1
1
. I
0 - axis '
Pos. Direction ' >
of Rotation -
Antenna Pattern Coordination
Note:
Photos of Test Position: Please refer to the test photos in the appendix.
TEL : 886-3-327-3456 Page No. :120f 14
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10. Test Equipment and Calibration Data

librati librati
Instrument Brand Model No. Serial No. Characteristics Calibration Calibration
Date Due Date
Horn Antenna SCHWARZBECK | BBHA9120D | BBHA 9120D-1292 1GHz~18GHz | Aug. 04, 2021 | Aug. 03, 2022
Dual Polarization
Sporton S0209DP S0209DP-001 2GHz~9GHz N.C.R. N.C.R.
Horn Antenna
ENA Series Network
AGILENT E5071C MY46419201 100kHz~8.5GHz | Feb. 21,2022 | Feb. 20, 2023
Analyzer
VNA Calibration Kit TS RF TS85033E-F - DC~9GHz N.C.R. N.C.R.
Multi-axis positioner Sporton MAPSO01 MAPS01-001 Theta / Phi axis N.C.R. N.C.R.
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.
TEL : 886-3-327-3456 Page No. 113 0f 14
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11. Test Results

Please refer to the appendix.

Appendix A — Radiated Composite Gain 0f 2.4 GHZ...........coiiiiiii e Page 15
Appendix B — Radiated Composite Gain of 5GHZ..........c.cooiiiiiii e Page 21
Appendix C — Antenna Pattern of 2.4GHZ...........oiiiiii e Page 30
Appendix D —Antenna Pattern of 5GHzZ. ... Page 33
APPENIX E — TeSt PhOTOS. ... e Page 37

— THE END———
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.' Radiated Composite Gain Data

v v Appendix A
Freq(Hz) 2.4G 245G 2.4835G
Ant. 1 Max Gain (dBi) 0.68 217 2.28
Ant. 2 Max Gain (dBi) 247 2.05 32
Ant. 1 Polarization/O(°)/®(°) Phi/10/320 Phi/100/150 Phi/100/150
Ant. 2 Polarization/0(°)/®(°) Theta/100/40 Theta/90/10 Theta/90/10
Max Gain (dBi) 247 217 32
DG [1SS] (dBi) 3.21 2.76 3.23
DG [2SS] (dBi) 247 217 32
Sporton International Inc. Page No. A1 of A6
Report No. AP262320
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.’ Radiated Composite Gain Data Appendix A
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B(150°) 152211385 -10.96/-8.62 171818 -9.11-9.87 9.69-9.17 -6.2414.92 3771293 2521279 -361-4.85 £.16-7.27 -8.89/-1258 1837146 -BA47/-584 4.94-4.77 46747 -5.541-7.68 ~11.09-14.03
1(160°) 129711226 11161001 97711086 12551136 13051148 702606 537517 5386.11 EXIET) 833867 100341278 1526154 144501433 -16.061-18.52 17541-10.04 18.061-10.12 17.981-139
B(170°) -8.89-9.81 109411202 14411753 -16.93113.02 -1061/-8.66 -7.3816.54 -6.2116.09 621654 -8.2419.04 -9.99111.39 -13.36115.7 -18.941-18.33 -18.53/-17.62 -14.3911223 -11.00/-10.66 -106/-10.03 -897/-845
o) R Te5o-1880 6121373 Saen B47% 6% w6 ) e 691 62 247008 2874 E) 465 57578
Freqte) 245670 TheiAn 1 7 E v v ¥ 7 " g
Gain DO°YP(10°) D(20°)/(30°) D(40°)/D(50°) O(B0°)/B(70°) B(80°)P(90°) B(100°)ip(110°) O(120°J0(130°) B(140°)/0(150°) B(160°)/®(170°) B(180° (1 B(200°)/0(210°) B[220/ @ B(250°) B(260°)/®(270°) Rl A ) D(300°)IP(311 @ P(: B(340°)ib(350°)
8(0°) -368-252 191153 1.85/-2.12 -26/-363 -5.351-7.57 -10.73-15.78 192611542 994166 431272 AT1.01 074073 101161 -248-3.712 -5.431-7.86 11211422 13951106 -7.56/-5.14
) EEZT R 75230 243 5559 2185 et 45680 R 07 07308 EOEE] T J05% s T ST
8(20°) 371225 122105 064112 -208/-348 -5.66/-8.29 11211329 -13.08-11.17 AML72 -5.6314.26 -3.04-221 1621141 1440167 -2.04/-255 3421504 -7.861-12.86 -18.26-16.14 -9.39/-5.84
8(30°) 2171138 -0.83-0.24 0037 0.94/-2.08 -367-5.55 731859 -8.88/-8.3 -7.16/-6.32 -5.66/-4.95 -4.211-345 2671229 213226 -268/-349 4.94/-7.35 -181-17.76 15631929 565347
S ST s T S 2wn S = TEa 4T S0 Tia 353719 1555 SE o ] ECEE] =
6(50°) -3.86/-3.35 -365-4.42 2281141 -0.86-0.79 1071153 2201341 -4.07/-38 -3.28/-3.39 -4.1515.12 -5.886.75 71817 661678 8011047 12271943 797696 -5.84/-4.66
e1(60°) 572166 -8.19-1083 -6.51-4.4 -294/-2.35 235253 -3.2214.19 522156 -5.95/-6.85 7941808 -8.32-951 939177 76881 14411479 12231769 -5.09-389 -3.98-4.61 511529
o00) ot 78667 IR o788 49603 070 781 st %% aee 88 257 oo ST s S0t R
e(80°) 702544 411383 -10.28113.14 -17.051-16.23 13281111 -9.81-10.18 -13.89-18.15 -1.93-11.78 -11.3612.16. -14.04117.02 -14811-10.33 7.024.7 -36314.28 -6.141-8.88 1221256 9711829
8(90°) -376-3.38 3151317 -7.08/-8.38 ~10.38/-15.93 18.87/-13.98 -9.97-10.1 1.11-9.63 -9.93-9.52 11281159 19.09/-16.07 -9.59-6.67 5.14/464 -4.95/-6.28 9.41/-10.72 -8.36-6.53 4.931-397
6(100°) -8.36/-7.03 -6.18-5.94 7.16/-8.21 -955-12.34 19.36/-17.03 10451922 107811149 11411157 122116147 -18.4/-1848 13081768 51237 27429 4.32/-6.69 -8.501-7.85 -6.85-6.93 -7.96/-8.87
8(110°) -7.951-7.84 -8.76/-1089 -1295112.03 119111336 -18.861-18.21 -12.741-10.94 -8.85/-9.49 -13.041-13.97 -116/-15.82 -18.56/-12.86. -10.0216.15 -4.86/-5.79 £6.355.11 4.16/-4.3 461413 4691663
Star) | e T T Te2st S5 0T TooTa EE T RS ST EIZE] EX 7 0935 e S30a
B(130°) -12.16/-16.36 17211118 -5.58-4.66 4491512 -6.561-8.61 11191487 ATB11784 134311274 13.261-10.18 672522 4441246 026002 103271 -341-2.36 069-0.2 1771548 9.52/10.86
©(140°) 6.3214.12 31251 205162 -162-2.14 341 -5.411-7.18 1003114 -14.66/-11.87 -9.68-7.22 -5.234.16 2871091 03501 142342 -5.21-6.04 -5.641-5.51 £.88-9.3 108211112
o) T Bea EEE S5 ST e 0364 EEXTRI) s 50593 EET (T Tavaat 2 Twen s B
6(160°) -14.07118.77 -18.051-17.98 18.13/-16.22 14711481 -15.03/-12.97 10.241-8.87 -841/-883 10771443 183711764 16.25/-12.06 -9.78/-7.92 -6.73-5.86 5521593 714942 12011382 -14.841-14.18 124611144 11421125
8(170°) -18.83/-14.68 -11.621-9.76 -8.361-7.22 6421637 -£.84/-7.48 7911855 -9.4411051 -11.851-13.12 -14.04114.16. -13.981-13.08 120211079 -9.5018.51 179727 -758/-8.35 -9.54-11.14 -1352-16.7 176411862 -186/-1821
o) | 00ezs T066% a2t SO IERE] e 056902 TSRTTS TS0z EERXD T 58 B B 7488 255817 1805795 o121
Froqlie) | 248350Po. PhiA 1 F v ; v 7 E
Gain DO°)YO(10°) B(20°)(30°) D(40°)/D(50°) D(60°)iB(70°) B(B0°)B(90°) B(100°)ip{(110°) @ IB(130°) P(140°)/®(150°) D(160°)/p(1 Rl V(1 (200°)®(210°) Bl P @ IB(250°) P(260°)/®(270°) Rl A Rl A @: P(: B(340°)ip(350°)
50) 2wa% 588849 12431883 st 548 38 %02 21018 049107 200348 46045 41929 721002 Soi42 PR 0803 0028 06138
[ s S5 T s Fava Saz st 2805 2819 EEE Sowear 206701 e B9 25 EEE 005018 vt
8(20°) 2191379 59871 12921191 -18.39111.2 £.91/4.55 3041219 -1.661-1.42 151,75 210282 -3.71-4.79 £.04/-783 -103-13.11 14.35/-11.13 1571502 29211.22 0.280.12 018013 0.2810.99
(30°) 232416 662-943 13151852 1587978 599138 221132 071048 052077 132212 302-398 493612 7911122 4711253 8271488 -25210.96 020,11 008021 -068-1.36
B(40°) 277146 67189 -11621-15.82 -16.44/-11.06 7341481 -291-1.4 -0.3600.18 02610 0.7311.75 -29414.18 -5.16/-6.18 8431141 14931247 -8.09/4.97 295167 -0.88-0.4 0.3-059 -1.071.79
B(50°) 711909 -1161/14.32 1768184 15.891-9.8 -624139 205059 0360.7 0521013 -1.16-24 -388-5.3 £2116.28 -6.991-8.01 -9.44/1001 -8.53/-5.95 4.221-3.09 275298 -35314.19 -4.89/-5.94
o60) 29145 T51s W7 ) et 2908 o 205038 oSiTs ] I 05558 051715 ezl Sai2e B St Szt
a(10°) -3.324.48 7461291 -18.15-1248 96111053 135311028 -1.18-0.9 0971112 1.78/-2.56 2891272 274373 -65719.13 182311365 £7114 -35313.76 -345-227 -1.2711.03 -1.63/-256
6(80°) 224339 -5.00-8.27 1263/-14.78 11861092 -1246/-13.38 -110.32 0.75/0.44 -0.26/-1.06 1921296 4.3916.19 80311223 -18.4513.18 -8.18/6.12 -5.25/-3.96 246139 0521017 0.3711.16.
S EETT) Swest A T 01 B o Gavoar EET) EEZE) Gais TS5 B 15385 i EEEE] o
6(100°) -2.92-365 -6.23-1043 -13.3411023 -75/-8.02 -969-9.15 41221 0321153 2000228 1661023 -082-1.32 278631 11641123 -9.46/-7.38 -5.82/6.37 1711598 -3-1.05 -0.24-0.56 -156/-2.73
8(110°) £.58/-6.47 75111013 10741775 -5.58/-5.36 £.23-7.38 142444 1.0910.94. 2050217 13062 0281131 -5.04/-8.28 RALEAK] -766-895 ~10.121-10.92 -7.58/-3.58 1281052 0.75-1.54 -31-5.09
) TRz T en 7% s EECE) EE [ [EE0 T v R Sas TonTs S0an Srze w9562 a78788
B(130°) 841773 -6.16-5.84 -6.86/-8.22 7921676 £6.25663 1T 9131718 -5.24/-3.36 1341074 -188-325 -2.58)-2.37 -3541-4.98 -1.4/-1306 185611153 -7816.14 -5.06-4.72 -5.63-7.41 -8.99/-9.58
) B Twa% EE Sean I 27756 IEIE] 00 275218 ECEE 7326 EIE RS Tosste S5 TT EEE 26525 )
B(150°) 10421043 -9.31-843 8041841 9.53-9.92 -98/-9.42 -8.861-8.31 7021541 379251 1872 2331376 561789 10031411 179911345 -7.861-5.32 4.48/-4.44 453471 51764 7.94/-9.38
6(160°) -10.52-10.02 -9.18-8.56 -88-10 1761271 1291218 111541025 -9.28-7.98 £.826.02 -5.55/-5.74 -6.57-7.84 881939 10591132 -15.201-14.33 12591122 137111628 186311743 1911879 13831125
o) IR Sam EERED 8261451 Tae% Swen a2t Seue01 Swen Torer0st 20 e EERE] Teirest Tz 502 Sen T80
6(180°) 93711172 -14.8/-18.09 A76-17.77 1529124 -107/9.25 -8.08-729 -6.85/-6.68 661689 7.34/-782 -8.84/-10.16. 1771391 -17.0211872 -17.96-18.95 18331134 10.481-8.78 1741712 6441624 651174
Freq(Hz) 2.4835G/Pol. ThetalAnt. 1 - -- - - - - - - - - 4- - - -
Gain D(0°)P(10°) B(20°)/9(30°) P[40°)/D(50°) P(B0°)/D(70°) B(80°)B(90°) B(100°)/®(110°) P(120°)9(130°) B(140°)/9(150°) B(160°)/®(170°) P(180°)O(190°) B(200°)9(210°) (220°)P(230°) ©[240°)9(250°) B(260°)/®(270°) B(280°)/®(290°) B(300°)/®(310°) 9(320°)0(330°) B(340°)/D(350°)
6(07) 308227 1471095 081078 076/098. 1551247 36515 PR 1800-18.18 103663 391196 0741009 033043 028:0.13 o221 385644 01772 1951-1215 799522
8(10°) 372241 -1.56-1.16 -098-093 0921113 -168/-261 3721538 7931133 -166/-17.24 11641175 -5.06-3.12 -1.84-0.87 0271002 0.03-021 0.94/-208 -3.58/-5.59 -8.58-13.1 -16.481-12.41 -84/-562
8(20°) -3.78-2.26 -1.36-0.88 0.7-08 -0.89/1.21 1.811-2.86 4121563 715298 121111257 11141917 1221546 -4.02-282 1941132 -0.98-0.95 -1.38/-2.04 -2.85/-4.21 -6.48/-10.67 18.25/-16.63 9.99/-6.16.
o) g oz 021003 EXEES SwnT 218 Swem G500 7T Seewm S5 EETT] 2008 22t EETE] S EZRIE] B
B(40°) -2.96/-2.36 2151191 -163-146 1.24/-1.04 -1.24/-1.58 -2071-255 3411476 6.111663 -5.88/-5.03 4921512 541529 449363 -3.23-326 -3.741-5.08 -7.39-1094 17411935 15261964 6.1614.23
8(50°) 441379 -3.79-4.28 -4.091-3.02 -2.26/-1.59 -1.3711.47 152186 -246-352 451453 -3771-356 -393-4.49 -5.2216 66167 -6.61-6.81 761987 14041178 -18.34-13.89 -11.35(-9.37 -1.371-563
o) ST S0 502t 2529 22t EET 2T Jas 524505 70074 3205 %75 585705 355125 To591351 558647 570560 Saan
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._’ Radiated Composite Gain Data Appendix A

8(10°) 18711273 -9.781-9.92 -12.88/-19.15 -18.69/-15.04 -10.02/-7.52 -6.31-5.81 -5.86/-6.42 752-9.01 10591023 9411907 9129 1917123 -8.83-12.09 7711621 -10.1317.36 -6.1216.01 78111161 -16.53/-18.75.
6(80°) -10.33-8.16 -6.69-6.77 -852112.12 14.3-19.23 -18.67/-15.19 11.310.03 -9.85-10.17 12571773 A7.04113.74 13641134 118712 13.17/-15.76 -18.82-18.17 -11.99/-8.03 -5.94/-6.06 -769-9.9 1291591 1391246
o) S0 St EAEES 0w araes 7oA w08 i a2 Frear08e 263168 Tes106 Tz R S84808 Tosaase 2599 01667
Suor) | eeos ) Sosat 214 Sosi128 25en Soartor Sz EOERE] ez Sostan Fazsse EET B S 49085 Sz
S(10) | osorz BT a0 oSt EEET et T2 Sowa oz a4 EE Tawen ST T EEZT) 456 Se2a1
8(120) -16.17/-13.36 -9.941679 495382 3.04/-2.34 -202-247 -4.461-761 -10.65-13.56 -18.15/-18.67 147611457 18.51/-19.44 -19.0313.05 -862-8.16 -5.58-2.94 -3.33-6.07 7363 -5.09-5.25 -7.89-1261 -17.26119.78
B(130°) 16131733 16171958 -6.88/-5.66 5071452 -4.49/-5.05 -6.32-851 -11.31/-14.58 182511777 16031554 16841128 -785-5.85 -542-386 1291041 -1.34/-246 -2571-1.81 068-0.5 2311662 120211391
) 20 566401 275217 TSI Tet2sz a4 576 04143 2% T = aata 05008 22T ST 3952 7215 sz
B(150°) -10.29/9.98 9.21-866 -83218.13 7.641-6.62 -5.66/-5.09 4921496 -5.37-6.55 -862-1282 18.4/-18.13 11611787 539133 1431005 04701 -1.16/-2.94 4731645 T2747 -6.891-7 7.69/-9.03
B(160°) -13.96/-16.83 184111767 17.28/-14.03 -13.381-14.44 154301365 1111941 -844/-828 9.4/-11.96 16.91-17.81 18.76/-12.94 941693 -5.35-4.62 4.75-5.84 75311001 -13.0315.11 -16.151-15.41 -13.25-11.62 113211218
o) | s “25a77 6% 9621 e S31071 a2z 213208 e 14251388 szt 2102 et SeieaT EERE] B 1908185
6(180°) 161954 811723 659603 5881614 663741 8361996 1219-16.16 18.88-18.56 15611298 0971952 8271142 6581602 561551 558639 78111019 13671183 -19.06-17.85 A7.97114.43
Froqia) 24670 PriAn 2 P ; - - : ; ; ; - - : - - ;

Gan QOO0) | 0@0jeEr) | OMIIGET) | GR0Iens) | oeojeEr) 000110 200107 P00 070 (18000107 2002107 o2)our) SO0 D000 201 0E0) H0YDE) P00 e
8(0°) 187185 -19.261-18.89 -19.08-18.49 -18.36/-18.24 178211783 707167 -16.291-16.21 -16.06/-16.66 -17.76118.26 -18.761-18.91 190211869 -18.06/-18.81 17121599 -15.45/-14.46 136211385 -14.161-14.84 -15.561-16.73 -17.98/-18.88
e(10°) -17.46117.99 -18.69117.84 18.08/-18.56 -17.64/-18.82 -19.07/:19.01 182211655 -15.431-14.85 15.16/-15.66 16.51-17.92 19.54/-17.71 17.760-18.72 -18.27/-1828 18.11/-18.08 -18.320-18.17 -17.74118.09 -18.581-19.43 -18.48/-18.3 18391755
oar) | eswen 219 Tsas Teieea 50 59128 R 22 s o509 EER To1aTs ) SsssT 8831878 1726183 B Tes-a
8(30°) -15.1/-14.94 -15.201-15.83 -16.19-15.81 -14.361-12.14 ~11.2411098 -9.971-891 -B07-7.84 85199 12111454 17211841 173211868 -17.53-1829 7131762 187711887 19311759 -18.541-18.67 A7.151-16.85 -16.58/-15.62
8(40°) 13541379 -14391-15.94 17.33/-18.16 1711506 139211194 10.27/-8.96 -187-6.96 £.72-157 951175 1351/-14.58 163711877 17.91/-18.53 177911827 -18.13-18.37 -18.42/-16.44. 15.67/-15.84 -16.151-15.25 -14.3511352
SEr) | asa EERT ERE) g R 5008 S5z 1808 Tz oS0z BT Sasan 501166 S50 EERE] asisst Sse2 6581536
©(60°) -128-13.01 -14.561-17.32 -17.35117.99 -17.871-19.07 -16.1/-12.22 9641878 -8.95-10.1 12181615 -17.94114.14 117199 -B.75-7.57 -7.08-7.98 103211226 117211042 10481115 1291299 126211326 13911321
o0 | emis Teseet AT ETEDN 919887 EEE a8 e et 5680 ) e o5 TawaAt Tres T 252 5921941
o60) B8 0516 6T T a0 R 2wz ERTES SSIT Tt B s SosiaTT 63625 s 281178 S2s2e R
6(90°) -14.541163 -18.88-18.39 -17.57119.02 18711895 -18.86/-18.14 -18.681-15.92 1481452 12621998 79681653 -5.5415.03 -5.3116.52 -8-10.16 1411866 -17.88/-1359 1711154 -12361-13.74 -15.561-16.29 -15.86/-14.88
St | e EE BB e ToTe: EERE T T ) EXEE] S0vs07 54508 A s 9T s 225 T
o) | oosst 85 28 75T Swi0az ) “o0z-ose 007988 B42671 a1 EEE] ) 7551079 Toaast aarood Swen ) BEXE]
8(120°) 12381907 -758-868 ~11.24/-11.08 9.3319.61 119311464 14,16/-12.89 1267/-11.83 11171094 84864 -5.661-5.12 -4.7914.39 3191287 42711615 171814 -8.26/-8.13 -7.561-7.58 88935 -9.68-11.83
o) | emor T8 Sa2AT E) Toiess [ T X T Smet Si9e2 T S5 72578 ) FoveTt e 74578
6(140%) -6.55-6.43 -5.781-5.34 -6.01-782 9221873 726647 -6.46/-7.02 76884 -10.65/-16.37 -17.82-19.09 15.76/-10.79 £.39-361 26301 -4.36-5.51 -6.33-6.81 7421-8.46 -875/-7.86 -7.04/-759 7.75-7.02
B(150°) -B61-7.94 -1.2616.77 -1.15-882 14111325 128711243 13.021-13.97 141611427 15991878 -19.76/-15.65 12071851 601433 -38314.31 -5.05-5.37 -5.44/-5.19 -5.35/-5.85 -6.62-6.67 -6.27-6.45 7.531-8.77
o) | sreea B EEE] TR Teanenz EEET] e e Teviene R I R 2125 EERE] Tow0m Tosi0s ) 032288
B(170°) -13.68-14.04 13771341 -12.92/-11.82 10.37/-9.79 -94/9.47 -9.2519.45 -10.19110.62 118411372 16131777 18.45/-17.63 -17.82118.33 -19-7.71 -15.431-14.24 -13.82-13.11 131311368 14611501 A15.11414.11 1352133
Suer) | -emos S0d6-1008 72875 TR B38 Sieh “00z04z REXE) R R 821577 3490 Sosaes a0 a8 78 EEE eon2 osiee
Freate) 74670, Theh 2 7 / 7 v ¥ 7 v 7 ;

Gain (0°)D(10°) ©(20°)/(30°) ©[40°)/D(50°) O(60°)/D(70%) B(80°)PD(90°) D(100°)(110°) O(120°)0(130°) ©(140°)/0(150°) B(160°)/®(170%) O(180°)0(190°) ©(200°)/0(210°) (220°)(230°) ©(240°)/0(250°) ®(260°)/®(270°) ©(280°)/®(290°) B(300°)/D(310°) ©(320°)0(330°) B(340°)/®(350°)
50 085103 0261089 2T 75144 5521629 257 o6 719658 4921961 2e2ns 2328 3108 a9 645857 T 021837 863168 g2l
o0 2 B Tan 021038 “oseAiae 29Tt 77983 L 856118 64585 5561655 7883 e EE e 612145 SRy Ton0ss
o) B 559843 528791 Savas EEZE] EEETS ST R 71658 et o105 oo S04 e Towrast ez 0w a5
S0 Swen B892 568601 5553 54156 535748 e R 579376 1308135 51688 e a2 a8 BERE S7e121 081104 019977
o) TeE e st 34234 S s [T EERT 05596 EXEIE EED T B2 B S 7708 T 778741
S0 BT ST 22t T8 Sowaal 25928 EEEE] Seest STl 505758 Sev0a w0t o5 T ST S 25500 46
S60) 250205 EEXE] 0800 026004 275086 S 2w272 ) Sa% B2 71992 5597% a0 Sa4 6 Twas Saan wan B
o) o005t w708 s 202 R 228 26128 37548 St62 ) TosaTien ETEA Swen amae 270222 T 2088 44056
6(80°) 121173 1671141 15611.7 1.061-0.26 -1.15-1.49 1721148 -087-0.73 14/-289 -4.03/-4.88 -5.871-7.54 9.2711095 1121975 -8.06/-6.81 5.31-3.75 -265/-2.34 2141192 169146 -0.88/0.18
S60) TS e P Tawoat Taon w0s 025072 [E2S ] T 7976 57553 EXE] Ze EXEE] B R 01078
6(100°) 159163 1521193 247225 14T 081054 -0.68-1.16 -0.83-0.31 -1.15/-382 -548-58 831161 -967/-809 141503 36/-32 -268/-1.76 074052 106149 -2.28-242 -0.65/0.98
8(110°) 235221 1.1411.18 83 05411 203198 196215 -205-246 -4.49/-8.38 1061224 17.71/-19.67 15311456 12151747 -5.38-5.2 5.071-35 1561077 0941073 -091-203 -1.2611.04
) 02071 0552% T500 051022 [ I EER 51085 Sz oz 205 525657 B2 B0 FRRE] e B 312176
B(130°) 110.21 0.01-1.36 2181149 0921114 186127 33114 -4.95-6.57 95111292 1366113 -12941-13.99 -15.86/-14.19 11141029 11291128 12311965 -6.191:3.94 -358-398 -3271-259 -2921-262
S0 A 8514 I B a6 a6 24655 678668 ez 646337 0T Tog1s KR 71648 3435 S0 S19285
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Freq(Hz) 245G/Pol. PhilAnt. 2 - - - -- - - - -- - 4~ -- - -
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501 3051374 13791305 R EXE] 87830 2542 FEEE] IR 81107 EE 5551547 B, 201071 953908 [ 88 2301031 731236
o) | -ezs a2 7209 a91e7 = 5% S0t S0sst Sa 0% 2sa 62 SR A 208 e S0 %% EXEE] RIS
Sa) | oz TesBEs TaAs282 262278 279 0zeks 183 ] 5081038 266642 9051808 807861 53028 11651075 oiwe osas S 083191
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8(120°) -9.38/-6.38 0941971 -8.89/-9.73 -11.16-10.91 911182 -8.41-828 -8.36/-9.67 -8.611-6.77 61155 -49/-395 2371193 -3.281-5.12 632723 7341716 -6.79-7.03 -8.05-793 -8.37/10.03
B(130°) 10491051 82711168 301147 -8.506.17 4841429 -4.08-4.19 -5.38-8.23 9.571-8.24 8041894 -7854.33 2161217 -361-5.03 -5.78/6.05 6.07/-6.46 -6.34-6.31 41835 7811
o) B 35158 2L e Saee SEsE T Tese0t s Se52n T AT Seiat O] 78521 57672 B
B(150°) -8.03/-7.08 -562-744 101311232 -129/-13.49 -14.041-13.83 12961269 -14.98-18.24 187911593 -116/-7.89 497-334 2741309 384443 451436 4421486 -5.441-5.41 -5.2015.93 7511861
B(160°) 15291593 13.56/-15.69 ~18.34118.36 -16.88/-15.2 13.761-12.87 ~1236113.1 14721176 17911803 18.68/-14.78 121911074 10.17/-10.42 -1083-10.75 -10.05/-9.34 -8.95/-8.93 -8.87-843 1911824 9.7211261
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a(10°) -035/0.12 0.0410.09 0.8400.2 0.43-1.04 1913 341-33 -4.3216.07 /7,94 9.76-11.71 125411326 1291066 -799-5.85 -4.68/-3.92 2731257 23167 1.221-094
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8(90°) 16412.05 1.77/1.06 153142 1331135 -0.97-068 192452 131916 ~1028110.24 0411773 -5.78-5.09 4431322 -298-1.89 0.910.04 064147
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8(120°) 0.88/0.87 1121349 1.741-269 -38/4.45 441543 921577 16.91-14.41 -12.351-11.03 11411103 8841723 1031772 704429 1621043 -0.65-0.36 0014112 235108
B(130°) 013068 003205 3351444 5481761 98011388 165411516 140711521 -16.34/-13.82 12711086 -1188/-13.15 1152767 417124 232223 1294113 189166
©(140%) -129-0.41 -0.38-164 -6.84/-7.94 123211384 -16.861-19.14 17641185 7771821 183411472 -13.00-128 129411268 -11.48-9.32 -6.1913.82 -288-298 -3.141-257 2071185
B(150°) 06081 0531051 9619.76 -9.3211094 145111787 19.21-18.75 17.761-16.07 14541333 12791306 13.11-13.03 -11.561-8.66 -5.56/-3.16 73143 1111094 -0.4610.12
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oar) | serem EEEE 86718 9785 RIS e I ) 069 9% TewTas 7574 ST Tesies ERE s EER) 0591125 26147
6(50°) -18.9119.26 -17.46/-19.05 -18.541-19.02 175111826 -18.4/-15.08 122711056 -961-9.39 9221996 12291611 -19.051-17.89 -18.86/-16.35 14611488 172811867 -16.051-12.81 -1083-10.11 -1052-11.79 -13.081-14.15 -15.45119.09
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8(130°) -12.15-11.44 1721665 8111122 -11.581-9.36 7071523 -349-367 -4.88/-782 1711855 7471404 19188 -3.31-4.56 -4.781-4.68 -4.69/-5.46 -6.22-667 82396 -894/-9.33
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._! Radiated Composite Gain Data Appendix A
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Gain D(0°)NP(10°) D(20°)/9(30°) D(40°)ip(50°) D(60°)i®(70°) (B0°)B(90°) B(100°)ip{(110°) @ P(130°) B(140°)/0(150°) D(160°)(1’ Rl (1S B(200°)/®(210°) Lt d Lt (250°) B(260°)/®(270°) L I Ll I P P B(340°)ip(350°)
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6(80°) 20222 1490098 1241111 -0.02/-1.66 -2.721-3.02 -5.211-1.26 -8.81/-9.76 “NAT-11.86 ~13.03-16.83 18511159 11.07/-8.35 6.51-5.02 1421061 0.1810.34 08125
8(90°) 27132 25415 1250083 -0.68/-2.38 -3.14/-3.08 -3.23-5.78 -8.01/-8.06 94111134 -11.95/-12.02 “11.13-9.22 6.99-565 4971374 -1.2600.02 092161 1971218
6(100°) 0.77/045 -0.05-0.37 0351061 175289 281122 30772 10.02-9.22 -1.94111.76 8271737 75967 -5.68/-5.76 -5.82/-4.27 2751297 29193 -1.39-042 0.751.03
8(110°) 1.85/1.06 -0.28-0.07 1.031.02 043-2.36 299241 -3.91-843 13412 16.49/-13.84 104211011 -865-5.69 4.41-4.98 -4.98/-297 1.1610.74 -0.88-0.32 -0.78-1.53 047137
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6(140°) -1.59-0.66 0571192 -4.3415.97 5.971-6.21 7.16-9.24 11961392 14.451-13.67 14011689 17651829 18.621-18.81 -16.49-12.01 10111003 -1067-10.19 962784 5231317 -269-321 -3.36-2.59 2140213
B(150°) 11118 085-0.3 2151447 -6.59/-7.91 9331047 -11.07-1081 -10.61/-1154 -14.09-17.84 -18.58/-18.03 18.011-18.19 147211209 -11.01-11.08 -11.48/-11.38 -9.95-7.25 4371214 102073 -0.741051 0.01/0.56
6(160°) -3.12-303 347463 6.36-8.7 -11.2411247 -11.69-10.15 891778 -7.35-783 -9.15-10.71 2114139 -15.781-16.24 -15.821-14.59 -14.51/-15.06 -16.621-16.74 -154/-1245 -963/-7.55 -6.55-6.24 -6.03-579 -4.96/-388
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o) 8168 25 Taer e 28302 62302 S2ee22r 0w BT 54265 5369 “ss7087 “2oe T ] a0t BE] T
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v v Radiated Composite Gain Data Appendix B
Freq(Hz) 5.2G 5.3G 5.6G 5.785G
Ant. 1 Max Gain (dBi) 4.09 3.63 3.13 3.29
Ant. 2 Max Gain (dBi) 257 267 2.32 2.7
Ant. 3 Max Gain (dBi) 233 2.8 3.81 2.51
Ant. 4 Max Gain (dBi) 3.75 3.81 2.76 265
Ant. 1 Polarization/0(°)/®(°) Theta/50/90 Theta/60/90 Theta/110/90 Theta/110/110
Ant. 2 Polarization/@(°)/®(°) Theta/80/340 Theta/80/340 Theta/80/350 Theta/70/350
Ant. 3 Polarization/0(°)/®(°) Theta/70/350 Theta/80/350 Theta/80/350 Phi/60/120
Ant. 4 Polarization/0(°)/®(°) Theta/10/300 Theta/20/290 Theta/40/100 Theta/40/110
Max Gain (dBi) 4.09 3.81 3.81 3.29
DG [1SS] (dBi) 5.23 5.14 4.98 541
DG [2SS] (dBi) 4.09 3.81 3.81 3.29
DG [3SS] (dBi) 4.09 3.81 3.81 3.29
DG [4SS] (dBi) 4.09 3.81 3.81 3.29
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._! Radiated Composite Gain Data Appendix B

DG 1SS Result

Freq(Hz) 5.2G/Pol. Phil- - - - + 1 + + - b b o
DG{dBi) D0°)P(10°) D(20°)/H(30°) D40°)D(50°) D(B0°)D(T0°) D(80°)/H(90°) D(100°)D(110°) B(120°)ip{130°) B(140°)/0(150°) B(160°)i(170°) ®(180°)/0(190°) B(200°)/®(210°) P (230°) Lt (250°) P d P VD Rl A D(320°) B(340°)ip(350°)
o) 29102 I 22917 31283 286220 10z 0.1 RTEES g2 706 071158 2291 296291 2621 127085 01908 2518 261238
o) EXET) XD a2 2245 Zaei 152055 ) B8 200208 EEED) T S0 ) ) ) 01508 0704 o1
8(20°) 117078 0.5810.29 068/0.73 05705 0.5300.87 0630.31 011025 0381005 1211247 175101 171287 3531401 4.314.02 365291 1.8900.68 002-0.28 -0.0400.3 0851.28
S 2 025 021088 12914 e B 720 039125 3250 o045 Toaze 39076 36031 IS 07904 12 )
Sur) P OBt G073 T3S T2ae = o0t cwn IR 208 z087 P 22108 003052 300 07203 T2z
6(50°) 1.98/1.25 0011067 015113 0.45-0.05 0.091.09 2061244 1641001 187284 -3.96/-1.59 0.030.9 1.0000.07 147107 0.6610.79 0.7100.17 0231013 072127 202243
S0 FEET] 79105 w28 EEET] EIE] 2z 126051 220 245087 S0 204z 0808 1051 0908 55048 80058 0605
o00) 2waz 25tz o8 EE (] T FE 05504 3278 2niz EERE e 58058 52000 B a0 %z
e(80°) -3.02-351 2991219 -1.38-1.99 -0.95-095 0610.05 172197 1280062 1.781-2.87 -3.35/-3.34 -353/4.33 -283-3.24 099121 1.3500.34 112111 2.3612.89 281115 097066
o) Sz 25130 e oz 135073 B 05315 2528 30482 e 182 R EERE EEEE] 50 EE] o008
©(1007) 15215 1561371 -2621-259 2621202 3051344 -162-1.08 2621677 -62-23 332348 -488/-2.15 -19/-3.08 092428 32513 1791213 -1.3-1.94 -3.04-3.18 1431125
R 22950 S226 250 2220 27 R R EERE 721 EE EEE B 39361 259075 21215 EEEE S
o) 228 Swias a2z 5003 o112 T 530887 e 70247 w4 a2 v 38 vt st 2T w2
B(130°) -296-3.12 1731226 061033 0411052 06129 -0.39-321 -4.99/-8.27 7941684 -11.22-9.59 -5.55/-5.94 332523 -5.26/-3.12 -0.54-355 -0.76/1.05 2451419 -6.84-5.24 42601
) BT BT 2av2ds Syt 076052 00605 SEs ) ae0i615 744 7928 06T BRI 26004 269708 B850 T2
S00) oo 2423 25125 Zaan 2313 8% 501842 9797 ) B 5% 125508 ST 3545 S 07 4%93%
B(160°) -4.08-245 2411305 -345/-382 -4.2514.34 4311389 -385-4.58 571185 -8.821-6.88 -4.321-255 2611442 -6.7/-9.85 -5.88/-6.52 695729 -7.38-8.52 -8.33-6.77 -5.3614.25 -3.3614.34
S B a1 B S5an 0548 B 553461 G258 S0ed S0t [EEE) 255365 ST S 3853 2t ezvent
S | Mmoaies 0771091 0561038 01404 o004 Bt [ 523691 O Swen 5 oot 5065 S B EEE) 0361045
Freq(tz) 52G/Pol Thelal - - - - - & - - - -
DG(dBi) B0°)(10°) B(20°)/6(30°) B40°)PB(50°) B(60°)D(70°) O(80°)/H(90°) B(100°)/b(10°) B(120°)i(130°) B(140°)/(150°) B(160°)i(170°) B(180°)i9(190°) (200)/9(210°) 9 I9(230°) 9 D(250°) D(260° )/ 9 . hd I hd h B(340°)1b(350°)
607 302 0609 06 2aast 2158 0% £ 27218 ez o207 0080 e 5319 EET osees 2125 275288 2120
8(10°) 0.481-0.08 0.380.21 0780.7 0.30.98 -165/-1.67 £0.7500.18 1211229 289/3.09 2981255 156058 0.16/-0.89 131163 215222 147008 1.2411.89 2481261 22211 129094
8(20°) 0810.92 1.151.34 1571144 0.8500.57 0.08-0.63 1191072 0.011.18 2580317 312232 14007 1521-244 2211213 1940112 001121 20412.28 2381246 213155 0.81/0.66
o) [ 2528 Zai2% e Zranat 508 oas072 =0 [EE] [ERE 3056 S EERE oatize Zoi25 (e e X
e(40°) 256321 4030401 4.16/4.59 457145 4.4614.38 3781249 0771069 1511-1.98 1171086 -2.921-566 £.75-8.44 10751901 £.27/-384 121103 177174 141167 2241252 2591256
8(50°) 2761305 362326 3571364 3841447 5.0415.23 48942 3041164 061348 3411352 352341 -4.041653 8041677 52245 -1.7810.68 0.64-0.05 02300.32 1.3612.62 29298
61(60°) 280252 2971244 27183 2151293 37241 416399 348214 0.981-1.08 1711315 243358 3161537 611384 299216 108129 098016 0961185 22413.44 3741343
8(10°) 243/1.96 2561219 2112 1.181.32 2320286 3541355 3181206 1.02-0.36 091107 1850068 147135 -3.65/-1.56 06305 065-0.14 -1.38-0.17 0.751255 271337 3850395
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._! Radiated Composite Gain Data Appendix B
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Gain Result
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.' Radiated Composite Gain Data Appendix B

6(40°) -5.1919.62 13911262 7.96-5.31 -20210.14 0.88/1.37 172123 0.41-0.96 -363/4.35 £.04/6.27 -7.56/-8.45 10711261 12671906 -4.98/-1.87 -0.391.52 2550213 153155 1.140.12 -1.39-294
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8(120°) -462/-754 -763-9.37 1269185 1687163 -13.741-11.09 811848 -9.98-8.18 11.26/-11.88. -8.96/-9.88 1017196 10311491 10361585 -11.01/-1042 9.28/-5.05 -8.116.04 5541864 12151513 386155
E) 252 01745 EEET Sos0 STe EEE) S0 EERr) T o500 ] e ER0G 3757 S Sa9% Tores 200
) o761 SatTe 12961086 78147 Swas 250 s T Savst I Towze EEEET] 653105 3716 D awea esueat “o7iast
500 aTaaT ez Seeses | sz St S9ss S0 ] S25570 2548 Fa5260 EEE o3 a7 Taee 1030891 B BRI
Sl | ortost ) 71873 RCA T 9 T8 Saaa BT T55m B SEis 05T e ) T8 619988 6376
o) | eames 2461045 25 535085 Twazs 2140 ) ST SR 006178 ovsat st 54663 T e “osvem [ 2
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._' Antenna Pattern Appendix C

Total Gain Data

Freq(Hz) 24GIPol. Total/Ant. 1 - |- - - 1 - + - - 1 o -

Gain D(0°)V0(10°) B(20°)0(30°) D(40°)D(50°) O(60°)B(70°) B(B0°)iD(90°) B(100°)ip(10°) D(120°)9(130°) B(140°)/(150°) B(160°)i(170°) O(180°)(190°) ©(200)/9(210°) 9 I O I(250°) ©(260°)/0(270°) B(280°)( O I: ©(320°)/0(330°) B(340°)iD(350°)
5] aanss 055080 055055 0340003 o202 w048 Dav0d 2301 201018 02025 ogrio 02030 250081 261056 051025 010028 038047 055057
o(0) 055088 07058 074073 [0 oz 015008 002003 D020 00008 005005 7R uoa 052058 w0 oot 062070 73087 0608
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8(50°) 0.89/0.53 -0.73-278 -4.601-4.62 -344/-2.32 -1.280.14 0.6000.89 0801043 001:0.22 0.38/-0.85 1541210 -269-3.12 -356814.10 -5.37-6.67 760-7.07 -5.60/-4.01 2641147 069-0.10 0.4810.87
B1(60°) -1.75-2.15 3371552 -8.50-9.17 6.701-4.76 -387/-294 -2.15-1.70 174229 -3.00-3.27 382463 5241544 -5.64/-6.25 -6.601-7.56 -8.93/-8.56 -5.80/-3.44 1871081 000051 031029 -1.08-159
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6(100°) -2.331.74 1841260 -2861-249 2251243 -3.48/-4 60 -6.0415.94 423239 091-0.11 0451081 071116 2231292 -23911.78 1751192 -195/-2.93 -5.1616.92 -5.09-266 -1.36-0.91

) 301280 EEE S0a2 Zw22 25535 TR S0t L] D730t 020 STor 205247 EXIE 47966 S2ian EERE 146

8(120) -4.18-4.04 3741401 4551456 -365/-2.22 -1.08/-0.80 1391243 343387 -453/-385 -0.97/0.76 024128 0471.19 1.3610.36 0651191 -4.88-8.11 7971563 2391078 1371318

B(130°) -6.68/-6.54 -6.09-5.14 -4.751-4.80 -4801-3.79 248185 198263 -3.99/-5.89 1741691 4341346 -381-281 0.81-0.03 -0.040.17 0.501-0.00 -159/-266 -260-2.02 -0.6000.20 0.92-396

o) I 57939 3527 280208 T2i0e Ta00a s [0 00001 S0 00 T2018 SR Tev2n 2270 26922 25140

B(150°) -1.54/-7.95 -858-9.10 0411962 0.94/-10.19 -9.53-7.90 -6.01-421 269167 BRIERTY 1.50-1.84 -2.201-262 2771232 1351040 -0.06-025 052086 1461251 -3.26-355 -3.82-485

i) S0vsa1 EEEE B 538948 T ) BT 22 28953 75 LT EEEE] a0 S6%85 S48 1085 T2 050881

o) ) B S0ieE e e ) EEpT S5 T a0 52550 Sasa 568500 o178 O R 312

o) 068 = B 740734 IR 578 279758 5551 7507 EESE 0558 Sois40 EET Sien ssi S e o8
Froqi) 245670 TowAni 1 E ¥ v y - :

Gan SOO0)_ | o@ojenr) | OHI)0ET) | GR0Iens) | oeojeE) 00010 120700107 P0JO(10] 00 (10700107 002107 o200 D000 D000 201 0E0) SO0 PR207J000) IO
o) 220 035083 09134 et o 80185 75169 A58 153150 28100 83058 006056 6woT8 m08 0805 006 %068 w0013
8(10°) 0471019 -0.33-0.55 -083-1.22 -1581-1.74 -1.66/-1.62 -166/-1.59 157166 -1.88-2.01 2031194 1541122 0.85-0.63 -061-062 0.59-0.58 0.59-0.50 -03910.35 -0.39-0.54 062050 0391021
8(20°) 0.01-0.01 0.010.03 001022 -0.50-0.63 0.64/-0.60 -067-0.72 0.82-1.04 1.39/-1.66 1.88/-1.95 -1.89-1.74 -1.4511.34 1261130 -1.26-1.10 0.83-0.44 003017 0.111-0.06 0.18-0.32 -0.2510.07
o0 05028 05020 038033 o107 0z 0z 020 00 T s 758 EET EERE Tai% oevoat FET 003004 oz
8(40°) -1.84/-2.39 -289-281 1.361-0.82 0.36/-0.04 0.220055 085097 091066 0.30-0.13 0711133 191242 2811310 -3.1813.11 -3.06/-2.88 2571221 -168-1.34 -1.26-1.39 -1.501-1.72
o) 0219 28740 210 “oot07s I 203185 s 075028 [EEE Tanaa 1546 S0600 a8 Sieast S EZE 2%
o60) w2 52950 576418 200172 o503 50017 Qw07 Toa 64 2m2% 2w2% 0946 S5t 715458 S EETT] EEEE] 055050
8(10°) -2.53-2.57 -3.05-4.21 -5.46/6.21 749647 -361-1.55 0.30-0.01 0.18-0.64 1521221 2221201 -2.35-3.41 4641724 11691140 £.41/-367 -2521-2.06 1571098 063-0.72 1201204
8(80°) 061098 131224 -6.4016.75 -8.65-11.06 8751429 -1.0910.38 0571017 -0.501-1.24 2131334 -4.86/-6.60 -8.56/-12.70 13291830 472264 1621148 1681178 141085

o) THE0es 03147 521560 Saer2 EERE) OE] st 6018 Sz St Faier F75502 B 25035 EXEE T

S0 20204 2858 EEE 581751 76291 B2E) 2% 3802 021 e 528430 280188 EEZE] ST 259041 051050

) a4 I 35938 e Swes 21805 T2na 20 RS Saen Sz EEET) 38553 IERE ] oanz

8(120°) -6.09/-5.33 -391-3.13 161077 -0.45/-0.86 -1971-3.02 -2.19-063 0.18/0.50 1322201 11124 -1.76-0.23 0.26-0.05 0.15-0.59 -267/-5.88 -6.56/-3.37 1281059 -1.80-4.11 -5.301-5.84
) Beh Ses8 Sev2e 240300 I ads1007 B8 Szan i 19038 051001 085050 %22 205082 072119 02138 76847
B(140°) -861-5.23 2851114 0.381-0.02 0191002 -0.68/-159 -260/-3.41 -3571-2.92 201147 1071046 0.04/0.06 0.2000.93 1240043 1.14/-2.26 2491220 -161-1.07 +158/-3.08 -4781-6.09
B(150) 7451724 6211520 5471520 -4.50/-4.05 3771350 -3.26/-3.03 291274 2431252 -269-278 -2.56/-1.86 -0.84/0.05 042004 -065-1.38 -2.061-2.66 -2.771-266 -290-3.75 5211650
ol | -oaros 035037 o Tows T T00557 S5z Sz B Sovea Sl 50550 Sowsar S 057255 297125 1401076 055013
8(170°) -8.47/-859 -8.2617.73 6.05/-5.52 5.32/-5.02 4630442 452475 5.16/-5.68 6.17/-6.65 1211760 788807 8071175 7471694 1.24/-786 8.31/-864 -9.1319.69 982947 -8.521-8.01
B(180°) £.64/-6.56 6.19-5.94 5.75/-5.43 5.341-5.32 5321524 -5.35/-5.50 -5.926.13 6.16/-6.32 -6.2816.34 £.36-6.20 -584/-5.38 -5.04/-4.64 -4.45/-4.55 -4.8115.30 -5.80-6.25 6111622 -6.2516.36
Freqte) | 248%GP. ToalAni 1 E - : : ; - - : : -

Gan QOO0) | o@0jenr) | OMIIOET) | GR0Iens) | oerjeEr) 0001107 2001 EUGEE] 0170 (180010 2002107 o2y our) PO P00 2000 P00 EEarEa] S0 D)
8(0°) 013001 -0.13-025 -05210.71 -06510.59 057052 -0.34-0.18 0.15-0.10 0.10-0.11 -0.1210.00 0.1500.36 052050 052048 0360028 002010 -0.1610.25 -0.36-0.40 023001 0.06/0.12
(107 032006 0.13:043 083077 066059 045051 0561059 071083 0901092 088068 045017 001007 014019 0.04-0.10 015011 001005 016042 059046
8(20) 0100005 005022 081080 -0.641061 -0.541-0.57 -0.661-0.83 1141140 1601191 2101210 -1.9011.63 0781055 0441027 0130055 085047 024022 0.16/0.16
8(30°) 091079 0.66/0.57 0.010.12 0.2200.34 0530068 0700053 0281002 0.4310.96 1521199 223231 2181196 1781151 ~1.14/-0.56 0.01/0.40 0440025 0.16/0.07 0.29/0.65
) 01503 = 08 2201 oS [EE] 608 04300 FEE] Zz2m0 2952% Ze5an w0t T 7505 216008 010047
o60) 2426 aaas 208058 e s 10208 iz [ e 209318 B et S ST 2ov2et 281308 2wan
S60) 27880 75617 406287 AR0r 0snAT e 3091 045038 w2 22124 3063 298 B 3328 22148 615 1208
o00) a8 et Si0821 ST 2os 00017 X ERETS 20 260 BT 5w WA Zei21e EEE) 240087 T4924
560 stz 281485 S0 EERE 582301 2406 058051 o108 iz 0 Sanne 5521 S613% PERE EETT 2505 w08
6(90°) 0.16-0.55 -2.16-391 -9.30-8.98 -8.84/-7.29 -4.561-1.54 05511.35 1201105 o2 1541242 -3.02-4.08 -6.23110.74 1.37-7.79 4511311 -2.791-2.46 1751116 0.88-0.51 0271008
3] Zav2m ECTT ST S0 BT e s Ts0s EEEED 260t Tos St T2 2898 BB T30 Ti22m
8(110°) -5.20/-5.08 -6.28-863 4571422 -4.856.12 1121430 -0.88/1.12 2190237 159/088 0.39-1.20 443778 -684/16.14 6.64/-5.86 -5.19/-5.99 -4.36/-1.40 041083 0511010 1431366
Sz T2 EET] TeT08 0408 02 121015 gt 7422 405 266146 %172 EERE S0 46248 [ 220 FCE]
D) %728 5431 B2 221276 37578 S0 S0zt T1a080 S T (ERE] o T25% Tt e08 = 7282
S S 23001 oon oozt R S0 S5 25118 Saens 22503 25013 060007 080 ot EERE EETE]) Sz
S(0) T 520585 54145 ST 4531 Sr2m 2man EEEE) R 249200 2802 05028 2320 EETE] 265276 ) G806
D) 0920 569806 5481048 SosTan a8 S S910 5254 st 0w 2% W % o2 STETE 2208 T
S BT 775728 o960 Se0s61 ST 0063 B6v580 S0 7ot S50 Sep018 “01298 S0vens B3ws01 ST0978 51050 S75787 Tt
R T8 72668 w2575 Sans2 S 20541 S0 380 G748 B a6 G278 W S50 Savea 75580 B2 S21661
Freqta] 246P0 Toalhat 2 J - - - - - v -
Gain B(0°)(10°) B(20°)0(30°) D40°)/(50°) D(60°)(70°) D(BO°)D(90°) B(100°)/p(10°) D I0(130°) B(140°)/(150°) B(160°)b(1 D(180° )/ B(200°)/0(210°) 0 I O ID(250°) ©(260°)/0(270°) (280°)( O I: ©(320°)/0(330°) B(340°)ID(350°)
50 019988 9751025 1061158 2tz Tasiase T a3 Tasas ERXREE s EERE 207248 2001283 2o ETRE] 2w TaRaTs 502185
o(0) IR 70886 e 949880 032078 razE aaaz st s T R 506528 T 535528 Tsuase s 215088 omas
8(20°) 873840 -8.15-8.09 783755 £.94/-7.19 7481802 -8.84-9.97 211211 133311367 13.89/-13.65 143711572 16.05/-15.60 -15.94-14.99 15.12-15.34 137311246 -11.09/-10.60 10091952 -9.3619.01
8(30°) -830-7.79 -7.38/-6.83 6.2215.58 4401454 4781513 -557/-6.24 -753/-9.16 -10.55/-11.12 -1167/-1228 -13.00/-14.68 14521442 -12.84/-12.09 115401112 109011073 -10.93-1049 9.90/-9.51 929877
B(40°) 6.2216.03 -5.66/-5.11 4331356 -3.201-3.40 -373-399 431473 -5.49/6.44 7151756 -8.20-943 -M6711371 127011061 -8.59-7.28 £.211-5.74 -66515.99 -6.70-7.34 -7.36-7.11 -69216.46
8(50°) -3.85-3.58 3391315 2641200 -1.85/-1.96 2021214 -2.39-3.08 4211517 5151513 -5.83-7.30 -9.1119.25 7841617 -5.08-4.29 -3.56/-3.07 -2.83-3.06 -3.7314.51 -5.02-4.84 4571425
S60) 2o ECE) e IETT) G258 ) S48 sest B 175 ERZED ] ] 300340 R a0
a(10°) 0.08/0.58 0.76/0.94 054-1.22 1751223 233274 -359/4.45 4531461 -5.241563 -5.66/-5.40 5731673 £6.79-5.86 4371319 2431197 1611143 -164/-1.54 1291060
e(80°) 1201181 1.76/1.50 0.96/-1.13 -1.2511.04 061-0.58 1.221-243 -2.95/-3.08 -34314.02 4141469 -5.656.25 6.16-6.01 -4.971-351 233187 164149 -1.35-1.15 -0.64/0.34
8(90°) 1641203 2.00/1.98 0.4110.35 -0.38-0.18 0.38/085 032105 185164 193271 -3.3714.04 -4.33-4.07 -3.761-3.48 2690156 0771085 -1.2011.36 -142-0.94 0.0000.91
6(100°) 1.78/1.84 1.66/2.01 0.7210.46 -0.60-1.00 065-0.15 0.74/-265 3141237 2711379 3731331 -3.191-266 -2.36-2.78 2531167 0661044 -0.96-1.23 -1.84-201 -0.4911.09
(1107 2591262 1711162 -1.34/-1.40 132140 141187 343598 -6.36/-5.64 -6.781-7.84 £.95-6.75 6.12-4.11 -3.36-4.14 4.48-3.11 1181028 -0.30-0.02 021115 -0.681.27
8(120°) 0491.14 0.15-1.45 -0.10/-0.60 -068-077 1211251 -5.21/-768 -6.65/-5.16 448396 -391/-345 2011136 -2.33-387 -4.34/-359 1671051 -0.49-057 0441121 2251135
8(130°) -0.40/0.59 0651-0.34 134177 1941237 299407 £.31-898 -8.6317.07 -6.92-796 -8.29-5.56 -3231293 413563 6071541 -367/-2.30 -1.98-2.14 1781148 1611143
B(140°) -0.56/0.09 0.35-0.17 222231 -281-368 -4.701-5.95 84511316 -14.261-14.71 13.601-10.05 -5.98-3.17 206233 -3.501-4.55 5.13/-5.04 -4.28/-3.16 2291219 -2.39-2.35 -1.89-1.30
B(150°) 011028 047037 -5.66/-5.40 -5.31-542 -5.85/-6.94 -8.88/-11.19 -12.401-11.62 -0.95-7.38 -5.24/-385 -3.09-350 -4.16-4.51 -450/-388 3131220 1471108 -1.091.22 1121075
6(160°) -5.31-5.03 -5.20-5.70 -6.45/-5.39 -4.841-4.82 -5.28-5.96 7211898 104511177 124411178 111111026 -10.76/-11.34 -1N75-11.25 -1068/-9.73 8741780 TATI644 -5.91/-583 -5.86/-5.76
E ) 5510 B B B o9 253979 04110 1190310 41345 Sasane 2501208 EERE] SRPREE 279216 e
6(180°) 651651 642628 6141579 5.75/-5.98 6511694 7411763 -7.98/-8.16 -842/-853 -8.821-9.22 -9.48-9.44 972968 9411892 -B44/-8.12 -785-782 7571745 1191713 692658 -6.56/-6.51
Freq(Hz) 245G/Pol. Total/Ant 2 - - - - o +- - - - - - - - - -
Gain B(0°)P(10°) B(20°)/9(30°) D(40°)/D(50°) D(B0°)ID(70°) B(80°)B(90°) B(100°)/®(110°) O(120°)0(130°) B(140°)/D(150°) B(160°)/®(170°) O(180°)0(190°) B(200°)D(210°) Ll l Lt (250°) ) Lk 0 B(320°)/®(330°) L i
o) IEEE] 850825 st 77213 I 272169 285750 a7t T Te921 Ss5s1 ST 7503 EEIZ TVt ]
8(10°) -6.96/-7.03 -6.86/-6.75 -6.5416.60 6.44/6.73 -7.08/-7.52 -71.59-747 -760/-7.50 -7.7018.33 -9.08-9.98 10721157 -1290-13.05 11.61/-10.08 6711633 £.27116.44 -683-6.88
8(20°) -5.014.93 -5.65-6.19 B87-T.11 71.94/-784 766/-7.96 -8.301-8.81 -9.85-11.28 12531356 -14.89/-15.65 134401197 -6.061-5.47 -5.05/-4.94 -4.995.12
o) 0148 44T S2ss w76 S5eTs S5i06 e 20318 4561415 e Tosieat Sovsn B EE)
Sur) B 271200 28103 EERE Jaws0 ST EEXE) 27902 R 250 2E B61552 =2 ST S
S0 EEE]) ST 27338 EIE] S5 BZE) TEn o0 08 SaT EXEE) Ze5275 FE 279408 35028
©(60°) 131092 -046/10.57 -0.90/-1.08 1221136 1431184 -3.36-5.29 -6.1716.20 -6.98/-7.85 -769-6.04 -460-3.89 -34213.11 2711252 -362-4.04 -360/-2.86 2471199
8(10°) 0271018 0.9000.26 0.3110.74 -1.30-203 -2461-269 -3.96/-5.85 6.721-6.42 -6.48/-6.57 -5.7914.77 -4.661-5.21 -5.28-4.83 4.14/-3.32 2331212 1911149 1131086
) B 0210 EERE EET Zawas e SrosT 5552 St 7067 535586 s EGET) EERE 808
6(90°) 168/2.09 0231102 1431133 -1.1811.07 065-0.41 147333 4001344 3121318 332372 4121437 432451 -3.96/-2.52 -1.751-2.06 2151147 072004 07In.23
8(100°) 073037 0.04-1.13 -1.350.96 -0.90-1.08 0871064 -164/-3.99 4.7213.40 3271391 345121 2441208 2221330 -3.28-2.22 1.56/-2.10 -3.09-3.15 -3.28-2.36 -0.56/0.58
) 2% w2 T EIE) ETRE] 251488 ) S056% Sers10 g 20 Sk %04 0w0% 0157 )
8(120°) 127162 0971191 -3.071-357 -331-296 -295-361 -5.75-8.72 -80116.08 -5.1814.43 402347 1491081 1751322 -365-251 0.5900.41 030049 0641030 1381031
8(130°) 0.2511.00 1471175 219221 2101201 -2.111-256 -4.06/-7.18 8771744 707802 -1.211-387 1661159 -3.01-4.41 -4.75-3.77 201-0.96 -0.87-0.80 0.34-0.38 -08710.77
o) o080 369375 3w S04 I oz 525575 4505 B EERE] 040 S6145 St EERE) EEZE]) 085040
B(150°) 1.16/1.46 -5.141-7.06 794823 -8.10-7.80 1.76-8.72 -11.73115.04 -15.98/-14.10 10661728 452293 2331267 -3.35-387 3721299 1941092 -0.1900.25 0.29/0.26 0.320067
(o) SR 02303 S06751 s 581668 274071 2sTa0 Toa3A2 11351004 5098 So2100 Sazst G815k S04 S92 EE)
8(170°) 111811035 6.2415.70 -5.18/4.79 -4.66/-4.53 -47015.11 -5.91/6.93 79919.24 10.60-10.98 -11.78/-11.99 -12.80-13.38 -1478/-15.34 -15.06/-14.85 153111520 -15.421-14.50 127111150 10831147
6(180°) 6.17-5.94 -5.79/-5.64 -5.63/-6.08 -6.80/-7.35 1791791 788793 786781 7.84/-7.98 8131817 -8.19-8.14 8261830 8471822 -8.34/-8.44 -8.371-8.27 -801-769 719646 -6.1216.03
Freq(Hz) 24835G/Pol. TotallAnt 2 - - - - I - - - - - -
Gain P(0°)(10°) D(20°)/(30°) D[40°)/D(50°) O(B0°)/B(70°) B(80°)D(90°) ®(100°)i(110°) O(120°J0(130°) O(140°)/0(150°) B(160°)/®(170°) O(180°)0(190°) B(200°)/0(210°) (220°)P(230°) ©[240°)/0(250°) B(260°)/®(270°) B(280°)/®(290°) O(300°)0(310°) B(320°)/0(330°) B(340°)/®(350°)
50 48750 5% 08658 579675 89113 EE 01 B9 ez 905035 955058 919008 Se5452 a0 EEDD) 7418 S5 775780
S0 B Sasse s Sas a1931 05608 59906 525570 745640 953108 a2k 2 108911045 Se0 85082 T8 Bousat T
o) e awan 3tz 38144 19508 S0 S Seveal SBITST a19121 2o AT e T Tor9s3 20T st w4 205590
8(30°) -2.78-263 -2771-283 2791294 -3.32-4.14 -4.38/4.53 481565 £.37/6.95 1511768 -8.291-9.54 -1042/-11.98 -12.66/-14.50 152111577 -152313.19 -11.20-9.37 -5.1614.25 3511347 3071300
B(40°) -4.18-3.92 -356-3.03 2371186 -1.75-1.90 <2.10/-2.40 -298-3.76 -4.58)-5.39 8.771-867 10051162 ~1200/-11.88 12811355 13521249 -11.08-10.19 9.10/-863 71261633 -5.471-5.07 -4.881-4.52
o60) 25 109087 03t 02408 09258 373450 a0 F75eT 0811041 0701162 R B 948 S0 375401 EET] RS 275200
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.’ Antenna Pattern Appendix C

o60] 0z 06102 085058 0T 2o 2026 2was ST 75073 S2ven 56 aiene 252et 20208 2025t R %05
a(10°) 0.69/0.65 0.10-0.29 051025 0.86/-1.23 183237 -2.56/-2.83 -4.48/6.96 761/-8.26 -8.3418.17 -7.08-5.40 -4.69/-4.80 4541373 -2.78-2.18 -0.98-0.78 -0.4210.02 -0.010.20
560 20228 o7 [ERES EEEE) 05 S S00e0 TRE ) S ) vt S0vaT 078 BE] 086130
o0 28828 2581560 o522l 2929 2228 25028 305500 ST EE 36140 EEZT S04 Jzan 243050 I 2022
E) o7 019015 50280 250 R EETE 25552 Swian ECEE] I 250508 ) 55408 25014 G050 osin2
B(1107) 2061.51 037/048 1521163 0421130 -185-1.35 1161142 152153 2711597 6.94/-5.83 -6.64-7.14 -5.59-4.91 4021223 -198-3.39 -4.06/-2.55 -0.2800.30 0.10-0.84 0.101.48
) st oo Sien otz EERE 298 EXIEXE B45018 a8tiost et J2ia% EEEE) 2w a2 ooz a0 R
o) 042105 045129 2551% e IERE 75150 e e ST ST [ 20118 Ze09% 38925 EXE 0z001 08208t
S 02087 2508 T Zewzsl 285 EEE] EETE] T Tz 512050 S Sz wan S8 EEZE) EXEE S
S0 T s EREE 459518 T295 BT o210 2o ERE 0 EETES Sz 275500 26570 ooz 051037
(a0 2928 31840 BEEE] EEEED 5552 o Seve T iz 205105 EE 75T Swan Farem 305381 382401
B(170°) -10.82-1046 -9.61-8.58 6.221-5.67 -5.27/-4.97 4641430 -4.48/-5.03 572666 769/-8.58 9621999 106611147 -12.54113.08 137811363 -13.0211275 1272191 10971041 -10.20-1046
a0 5383 5253 Sers% So728 765750 T8 780 2582 00802 S 82584 872867 See7s S0e 0 254
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e% Antenna Pattern

SPORTON LAB.

Appendix

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

XY_Ant. 1

XY_Ant. 2

[l 2:46_Tota1 Gain_1.23_090)(0)
[l 2456 Total Gain_L67_000)6140)
248356 Total G

[l 246.Total Gain_2.17_0001(50)
[l 2456 Total Gain 2.00_050)(10)
2.48356_Total Ga

[l 2:46_Tota1 Gain_1.23_6(90)(0)

[l 2456 Total Gain_1.15 660/600)
248356 Total Gai

XZ_Ant. 2

YZ_Ant. 1

[l 2:46_Tota1 Gain_2.59_6(110/(0)
[l 2456 Total Gain_2.27 01110)6(0)
248356 Total G

[l 2456 Total Gain 0.74_0(0)0(50)
248356

YZ_Ant. 2

[l 246.Total Gain_0.91_0(0)220)

[l 2:46_Total Gain_-0.35_0(0)(90)

[l 2456 Total Gain_0.74_0(01(70)
248356 Total Gai
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._! Antenna Pattern Appendix D

Total Gain Data

Freq(Hz) 5.2G/Pol. Total/Ant. 1 R - |- + - + B - b i+
Gain D(0°)b(10°) ©(20°)/(30°) D(40°)/®(50°) B(60°)/®(70°) ©(80°)I9(90°) D(100°)(110°) P(120°)/®(130°) B(140°)p(1 B(160°)/(1: D(180°)/D(190°) B(2007)/(210°) hd i ) b (250°) P h B(280°)/0(290°) P P(: D(320°)1( D(340°)/D(350°)
5] 15701366 15481385 STRTRrE) 38140 145553 5325 sATe w0372 304268 a0 220 ERE 603547 5701544 522540 BT 2% 033
i) 75850 06168 S2si R ez szt 2o zen o120 2620 a0 Tz a0 02010 046103 08085 e sest S
8(20°) 4141396 4241555 -7.201-7.38 7201693 -6.52-5.88 -54915.38 -5.89/-6.58 -6.70-7.62 8381997 11481413 -14.03112.56 -11.03-1005 -9.00-7.95 7201660 £62-1.25 7811871 -8.86/-8.01 £.35/-5.02
S0) 359225 158 26028 25920 0 075038 Tewst e e Swrie R ERIEE Tosa 04 55509 74257 B G064 512a%
S EERE] o0z ow0 0209 [Er o0 D620 EERE) X 6000 S0z T8 Ao ST Faieal EERT Sas% 59590
8(50°) 0.2900.63 0.9500.64 0.59/0.45 1861294 377412 3871299 1.90-1.71 -5.06/-7.99 -7.26/-5.84 -5.16/-6.43 -6.081-5.85 -4.87/-5.36 -661-741 9.19/11.35 11551791 -6.78-6.47 8121800 -4.90/-1.80
S60) 347008 05502 3000 ] S0 3980 2000 22945 ST ERE Se T % 610 2% 50948 7061701 A
S0 %2 S EIEE] 85058 E=E) 28022 500 o ERRES 2w S0 J02m T ) Tasiese S0 Sovs
6(80°) 2581232 0.1411.16 1541125 0.2000.05 0.59/1.84 2720241 0.96/1.02 1311229 -2.36/-3.98 252521 -2801-4.28 -299/0.92 1111269 -5.271-785 12411001 -6.941-5.14 -245/-3.05
() 1781-1.49 -0.05/1.09 1742202 185193 231336 373384 271236 0141183 26015.11 2941355 1831268 215106 0791168 4841542 8391656 629631 1881187

6(100°) -205-3.15 040123 2651253 219201 2541323 33503.14 172121 0991200 -1.88/-1.03 0.10-0.40 -0. 59 -388/-285 1541220 -5.37-5.81 -B57/-9.24 -6.1214.46 -68115.16 -240/4.16

B8(110°) 2101147 008185 352430 362254 207198 152094 062078 2191255 173200 671255 2981355 6511649 4961414 883-9.14 9481913 6661709 6231271 242147

8(120) -2.25-0.44 -1.0910.25 1711278 3141272 1.2600.26 0.11-046 0.2911.00 2121336 4111396 448561 5.04/-5.17 12771653 3521328 -6.9519.32 -6.59-8.07 82011031 4291241 2711143

B(130°) -8.214.00 4071377 3441224 131128 -0.75-1.33 2871263 -2.36-244 2621318 -38116.60 1221934 8011714 9641171 9.11/-10.09 87311049 -5.39/4.62 -12.371-11.94 £.25/-765

Sar) | sz TR 09am 29021 ZE26 ERTET IEEE 2 I T2 X s e 700 R S SE500

B(150°) 4.82-4.28 3741360 2991301 3111257 -1.83-1.35 139183 21121 -2271-254 260/-2.34 2291344 4871661 7.35/-7.66 -B.37/-1095 14.37/-13.34 -12.38/-12.80 13.02-1243 -5.33/4.52

i) 36386 EERE a0 S0 BT T S9a1 24 2% 2w agioat Tasa S92 EEEE) S290% 056650 5217688 B

o) 85966 S5 B T EE) EE] et EEED ECEE EETE) X [ 57988 T EE] ) R 1408052

o) | 2wz SEraR T Tow S 2wz ez 2z 010w oot o EER 2s Towan K EEE 25z

Freq(Hz) 5.3G/Pol, Total/Ant, 1 F n [ - - +
Gan QUVOI0) | o@ryour) | ouojese) SE0IO00) | _oeryour) 1007001107 120700120 1000150 00 10700120 200 J0210) ) D000 w20 P20 10R0) P00 o200 P00
o) 586148 565458 450153 5521458 Sasise TSt 81505 st 520 5711580 54711553 oz e 502153 15501492 52611507 52151 STz 1387
T T50ia0s 206047 s S0505 o085 S0 %103 0151088 S0zt ez 2081158 e EERE] ez RS onzar ezzm
o) 79807 1084 30641 Serae 79388 a7 B EETT) 10061105 Tosoaz a5 8eTs ) 00 719750 a0648 2
o) S22 S0 EE Sazon 0008 00020 aw20 EERT Fa5ea ETRE ErRE) 00806 2 T 08 05751 s
6(40°) -1.86/-1.90 -1.0810.77 -005-0.09 -0.05/0.52 1211166 144/0.79 0.58/-1.64 -250-391 142827 -9.86-11.21 119911172 10131936 120111061 -9.00/-5.94 4931561 -687-7.34 Ane2mm
a(50°) 1051061 0341028 029057 1482200 284322 3082.32 056/2.10 4411786 1025-150 1051833 7071626 6681774 93011082 1093868 8211650 4911323 3171175
6(60°) 1141066 022025 010006, 076181 306371 373 1841017 2451456 6751782 729586 5231527 5431550 72011205 1311936 631486 380208 1971143
8(10°) -3.361-3.28 2191219 250265 2261053 130241 3130255 1300075 -150-2.36 -206-3.20 -2 vl -3.36/-2.38 169271 4931838 -12.18/-7.86 -6.761-5.52 -6.161-4.43 -3.371-3.02
6(80°) 2591284 -0.46/-0.30 -0.341-050 -083-0.32 0571167 221144 0.3311.36 3701306 0.20-2.10 0.20/-269 -2.90/-0.36 0.03-151 4211555 -9.58/-8.83 5731546 5771549 -3.04/-366
) 509 00503 085108 Zanit Suzh 00 EETT] [E3 EEEE 2% [ERE] Saeat Towen A EEZED T

8(100°) -3.15-2.99 0.4411.11 165146 23413.16 330215 1310072 0.34-0.17 002023 0471-1.56 -3.32/1.60 -0.23167 -5.051-4.90 9121017 -8.57-5.56 -5.691-4.60 2541655

o010 39135 oana 327 236118 e 052008 EETX] ooz B 252 ] 97 St a0 e 55240 2020

8(120°) -187-0.51 0381111 286/3.36 293227 0.73-064 1131168 -1.83-163 1261162 -3.18-368 12131758 3711367 7711102 -5.92/-8.37 -BATI861 5271264 -258-2.11

) T80 Savsal 228 05208 Dav010 22950 Zavast Te2m Sast 251504 0281016 027348 ) 0508 S0 2

B(140°) 13.661-8.70 -5.49-4.07 -3.2513.05 219171 -261-287 1.68/-1.10 -0.68/-0.55 073182 -5.62-5.81 9.57/-9.64 11.061-11.71 11.49/-14.40 12901372 103511072 -B.66/-8.57 -6.86/-8.21 9691141

B(150°) -331-1.92 2131239 2321312 3011310 -203-1.08 0941095 0.94-060 -0.35-0.18 -1.41/-284 502744 -9.601-10.14 100111362 14.68/-13.90 115911021 -10.48/-11.55 1271582 -4.99/-3.92

(o) 2wk T T 29370 w278 2824 S 7007 Towan Swes D] B T2 055974 925903 T2s8 2029

8(170°) -8.83/-7.04 6121564 5511495 -4.561-3.94 -383-388 4.54/-5.86 -7.03-7.32 1231808 187765 7.82/-8.40 97011138 12731297 ~11.46/-9.70 -8.78/-8.93 -9.38-1046 -10.38-11.73 -12,60/-11.08

B(180°) 12711160 115011261 13.18/-1267 NT75-11.23 11.58/-11.55 “1201-11.01 -10.11/-9.35 -9.3519.99 9.74-9.55 9301920 -9511-10.06 10.70/-11.57 1240/-13.33 -14.261-14.10 132211202 110141032 11711085

Freate) S6aPa ToAnt 1 ; - - - 7 ;

Gain @(0°)p(10°) 9[20°)/®(30°) 40°)/®(50°) O(B0°)/B(T0°) D(B0°)iD(90°) @(100°)VO(110°) ®(120°)/9(130°) O(140°)P(150°) B(160°)/®(170°) ®(180°)O(190°) ©(200°)/®(210°) $(220°)/®(230°) 9[240°)0(250°) (260°)0(270°) ©(280°)/®(290°) O(300°VO(310°) B(320°)/®(330°) B(340°)/P(350°)
8(0°) -8.141-7.66 8211799 7951835 -869-870 -9.03-967 9501891 9.35-9.32 9211857 -8.1417.70 -760-8.05 8011850 -8.92/-8.86 -852-8.15 -846/-8.47 -8.39/-8.34 9011944 0961972 917834

S(10) 79068 St EE 2612 ) Ss8 Jovsad S sS4 ST R eeasd Saso1551 5881487 RS 70 e S
) AT S EET Zwaa 2018 EER Tvan EEE ST B ST SsTst e Szm 2oz EEEE) Tasizer Tosess
8(30°) -5.1013.16 -1.86/-1.87 201141 1261042 0.07/053 0.06/-0.30 0.33-0.57 1101177 2331313 -369-4.69 -54916.95 -857/-10.34 SNT111.03 -0.07-854 -8.36-9.13 107811223 141511162 8291667
) w20 EEET %20 EEZE) S0 05505 L Tt IR Se9en R Temise ) ETEE] Towen 076 S0t 2wt
o) S EEE] e oSt 70 o20s Fovn Zien S 1063 Ssiss1 EETT) 0w ToaTm 10508 Soiot S5 a0 S
6(60°) 1.020.33 003177 -337-248 -2.1511.06 -0.5410.13 038004 -1.2411.70 3401479 6281643 -5.69/-7.06 -6.301-7.95 -8.46/-757 748681 -8.88-1225 1283759 -5.02-4.24 -4.3813.57 -22611.28
S 0102 o2 20926 3624 T (R T2 a7sm 8952 Twen 7956 ) 90450 e7r0a1 T4 3515 2% TR
o) EERE] 20143 EEEE) 75573 S 072082 [ oazst 551450 S0t EE ) 070 EET = EEE Sanze EERE
8(90°) -2.561-2.38 -160-1.79 -4.7916.69 4171290 161053 145/1.06 0.34)-249 -2.70-2.86 -3.98/-4.22 -352-385 . 82 297015 1.32-0.09 -5.65/-5.15 -6.94-5.48 25681345 2101617

B(100°) 454192 097119 3841439 218012 2100292 317305 1541026 113235 2071204 013163 0261176 4251234 0141016 1230588 7501809 8351930 9141686

S010) 2nia TeinaT [ 00080 250021 S1020 [ D50 53t Sanae G 055108 ) B L EEE]

8(120°) 0.36/10.64 229211 0.86/-0.25 -0.01-0.18 0171157 -360/-368 -353-1.86 041059 5.75-4.04 9.93/6.35 -3.741-268 -6.991-7.07 -5.48/-9.74 -6.561-6.25 -4.89/-4.89

o) 088028 00305 (X3 a0t R ] S CXEEN) ST 7803 S%051 38508 St SoseT

6(140%) 4971272 -1.36-253 -267-289 -3501-4.38 2881112 081029 -5.18-6.69 10134851 -9.05-8.95 -10.65/-14.02 12451797 -6.82-11.09 84511271 14521954

o) e Zw2s ENEE] S8 5238 30924 2019 25077 25 24T 55103 950105 31607 ST 28715

o) R T 559488 BT EEZE] TS 22 00T [EZE] TR T ETRE] S TR0 54335 28425

B(170°) -9.1616.86 -6391572 5271492 -450-3.94 -362-321 -3.00-3.66 4481561 -6.1616.83 -6.83/6.56 £.55/-6.97 -953-10.16 -11.701-12.08 -10.781-9.40 -8.75/-8.32 -867-878 -1063-11.72

S(0) 8508% Szas S2ue1e a0 1003950 [ETES EET Bavas S20en 698 B85 03 o305 30136 93275 %706 I

Freqt) | 578500l TolAnt 1 7 ; 7 ; 7 v v
Gain D(0°)p(10°) B(20°)/b(30°) P(40°)/®(50°) D(60°)/H(70°) ©(B0°)/9(90°) B(100°)(110°) ©(120°)/(130°) O(1407/0(150°) B(160°)i(170°) ©(180°)/0(190°) B(200°)/p(21 B(220°)/0{230°) O ID(250°) O L B(280°)16(290°) D(300°)9(310°) B(320°)D(330°) B(340°)/0(350°)
50 s 451478 STveH 5862 519600 ) Sevsds 54555 STt ERZE] EETE) T S0t SaseT Seraan B PO B
i) 48380 22 22 EET 7208 IERE] Tvem s ST Swest 75589 SE SR T2wet SRR e g
8(20°) -3921-284 -25111.91 1491087 -045-0.06 0.0810.59 0.54/0.64 062030 0411169 3121372 467562 -4.19/-4.91 -5.53-6.95 -10.34-9.60 -1096-14.17 152711118 -B57/-5.86
8(30°) 3581249 3191441 4301435 3791277 1301034 012017 004003 083238 2841384 4501448 4471510 604655 7351819 92611060 1021/946 580546
S e EEE 940 S EEET BIE] [ Tozan Sawest S9i0z EEE EE0 w6z B2 9319 54
S0 2961580 S22n 090 et 5009 03010 015057 e EE) S7ven 0T FERT 315510 ) ] Fi0s
a(60°) 1231228 2131201 295409 425335 338-1.98 1351091 1871258 5451658 492423 5561563 664-923 136911397 13771882 594535 3411291 1951189
6(10°) 017019 202224 279376 4301380 269161 100M071 152319 5681657 582538 2701243 2661334 53211120 1223774 3461097 ~084-0.00 031081
6(80°) 008051 2741342 293:393 6.1614.69 3361145, 159178 202498 533139 3541298 414112 0.9411.14 663466 7561921 689353 281174 063064
o) 050048 EXTy Taa Twam 69080 W% ) EEEE) ) Za0H 508 7% ST Swan Za2 Ti9308

6(100°) -037-1.57 -5.63-4.62 -2.861-1.07 -0.5200.84 1711276 1641-0.02 -0.10-1.38 1821088 0.06/-0.99 -4.09/-2.04 021148 750298 -9.48/-4.02 4771575 1471452 -3.15-3.18

Sw) 004 201210 8714 256031 30553 £ 069028 202 076085 asss! 028 529 29481 omu0E 73863 2

) 020 04804 FET] osa0Te o008 Teist Za08 ) [ 05480 Swan 2610 EXETS ST Tevsu 008

8(130°) 0.79/1.04 04500.73 0.69/0.18 0.15-0.08 1541233 -3.08-3.26 2741057 082024 -295-0.87 7531501 -14791-10.19 -7.86/-10.10 -3.76/-5.62 7.02-11.61 -15.021-858 -5.74/-160

B(140°) -2.5611.39 198289 -353-3.02 -365-4.69 344211 -2021.09 0.130.18 0.391.59 362460 813769 9.10/-13.60 ~11.481-6.87 -8.59/-14.84 -8.83-1365 1327/-15.74 -12.3815.72

SUrs0) EZE Zesa 958 214 St WA 25015 BT w008 EEE, T8k EE] T o T2rTm T B0

6(160°) 3171326 3791328 230111 0120012 -3.13:3.01 -2661-261 -20411.18 1081161 2781550 -6.96/-5.45 £.74-1025 -11.64/-11.32 -964/6.36 4721506 -4.141225 -196-2.29

() a75730 S 65430 362% 2671281 354d 161 73068 58707 821705 CRIE] 25223 4010% EEE 0801313 ran2se EERE)

o) G465 TS8R T S0t 76 St Suiew SEI00 Som0a Sao ssiet T8 et 754690 oA 430048 Saea

Freq(Hz) 5.2G/Pol. TotallAnt. 2 - - - - - /- 4 - 4
Gain D0°)D(10°) B(20°)ib(30°) D(40°)id(50°) B(60°)iD(70°) B(80°)/9(90°) B(100°) D(110°) B(120°)/(130°) P(140°)P(150°) B(160°)p(170°) D(180°)/0(190°) hd I B(220°)16{230°) O D(250°) D(260°)/0 5(280°)1b(290°) 9 P A ha B(340°)/9(350°)
6(07) 137189 180175 30121 ERIEr 110102 149149 163149 EPTEE) 116127 1061132 1251121 115113 30114 105091 0821030 099100 EEEr
e(10°) 2451184 -163-1.08 -065-067 -098-0.72 0321050 044068 0971118 151184 2311243 2231212 229210 1831203 -1.82-201 2201224 2321283 -3.15/-2.96
Ser) as6271 21919 G2z EERE EE 618 5135 07505 09201 4488 a4z 350248 29088 591 228 645 0425
(30 3241242 1951155 1561160 750181 1921157 1221097 144232 269412 5071566 562473 373289, 97142 062027 1341138 1851242 266347
Sur) R 010094 aoTt 051005 05504 2% S35 Faves EET S04 EEE 22525 280285 Siov0se 2]
B(50°) 1131297 017027 0931156 173061 1971623 10.39/9.44 895471 4971731 8351768 523-360 0411087 1181187 045039 025016
8(60°) -2.3114.46 -1.761-1.31 -1.56/-1.00 -0.0200.90 1.0210.13 -188/-5.06 85011029 11511821 -6.00/-6.00 -4.56/-2.89 -1.01-1.29 1221164 0.14/1.00 088/0.33
8(10°) -25113.05 -200-230 173128 -0.031.57 232101 -1.3314.00 5171525 4.4514.12 -6.7516.37 -4.96/-3.73 -3.40-281 0.69/-0.35 0180011 0.951.27 241166
8(80°) 056/-283 1651225 0.9410.16 101172 126027 3481546 4771452 2941373 4211422 4541459 3341353 0501066 1.14/154 151224 3421253
8(90°) 3711512 1621031 0.09-297 -5.82-748 4181674 -2.29-247 3741321 -261/-3.02 -4.01-346 -4.161-3.77 2451160 -04810.79 1380096

8(100°) 781177 2461154 -361-9.88 9421640 -4.48/6.21 -2061-2.36 -5.591-4.69 4.1311.54 -5.20-8.34 -3.1111.83 -260-5.30 -382-1.91 1.24/-355

8(110°) 6101731 8471316 4451782 5651479 6601645 582286 66411029 4401432 2381876 3711042 001020 201155 0501288

8(120°) -9.84/-8.62 5841290 -5.85/-8.55 -13.39-11.01 -0.0017.32 7331575 -0.781-7.04 -4.84/-257 -1.901-4.88 -2200.71 -1.7511.01 -6.13-1.82 023281

Suor) | szl S0z Si0280 So068 55002 S8z o a4l Swen 335047 %% 73878 3607

oua) | emom s e S Atz 74663 s i1 BrE] e EERE T e 0368

B(150°) 2031362 4411394 -6.3216.52 -5.95/-8.92 -11.791-9.56 -69315.01 -5.53-8.80 123411048 971995 -764-5.35 -6.99/-6.07 -5.781-6.17 -68915.71 -3.34/-1.56

B(160°) -0.60/-1.61 -199-281 8291834 -7.74/-1040 14.19/-15.30 12.09/-9.51 -9.46/-1081 -10.79-10.89 10.921-8.84 -6.87-5.53 9.35-10.68 -9.661-8.27 -5.401-3.10 -1.38-0.50

8(170°) -5.2116.97 -8.3519.17 -11.721-10.40 912845 7951812 1841770 -8.281870 -8531-7.93 -6.94/-6.68 -6.41/-6.81 -8.96/-8.00 -6.58-5.24 -398-384 -385-4.17

6(180°) 10211859 1611728 -6.7516.07 -6.441-749 7841797 192766 1911822 -8.66/-9.60 105111181 -11.761-11.50 -10.56/-9.69 -9.3419.09 8411841 -8.12/-7.96 -853-9.20 9711120 -12.58-12.01

Freq(Hz) 53G/Pol. Total/Ant. 2 I 4 + n o - - I - + n n
Gain D(0°)b(10°) ©[20°)/®(30°) [40°)/®(50°) P(BO°)/D(70°) ®(B0°)i®(90°) ®(100°)YO(110°) ®(120°)/0(130°) (140°)P(150°) B(160°)/®(170%) ®(180°)/0(190°) ) O A ) D(240°)/0(250°) D(260°)/0: ©(280°)/®(290°) O(300°)0(310°) B(320°)/®(330°) B(340°)/0(350°)
8(0°) 1231145 -1.56-1.73 2101236 -250-1.92 -2.26-265 2311223 1921188 1471151 159183 -189-2.26 243242 208199 AT -169-1.72 1221085 -0.70-063 0.54-0.96
500 s T To018 Sia0ss 0073 1251150 2w22 270276 343400 I 43T B9 29928 27226 243280 20518 83180
o) 2812 2zm2n w2 RIS 704 EETE 2K EEE) FETT] S5 G169 EEEE) FERE] EEET EERE 2 a7
8(30°) -2.19-2.06 2541231 2381216 1191126 1161121 -263-362 3971443 -5.3116.02 674772 £6.07/-358 -198-1.76 -098-032 0.170.35 -0.51-086 1561202 -1.89/-2.36
e(40°) 045M0.72 -0.26/-1.02 -1.180.15. -001-034 -0.27-053 -0.401-0.07 0.3711.26 293510 -6.99/-8.87 -1226114.26 -14.28110.32 1.241-5.33 -396-292 2211146 -1.74/-2.18 -2.30-049 081141 1.0410.30
560 050071 EERE EETT] ot 05515 081 S04 EEETEr Siraess 2450 BT 52410 200055 23000 0002 218007 e
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._! Antenna Pattern Appendix D

6(60°) -168-2.78 198155 -069-1.77 1771094 051012 077121 1.071024 -166/-4.31 -866/-1293 10751952 -10.141-9.41 -9.56/-9.14 -4.64/-1.80 -0.111-0.02 007091 -0.2900.14 1.7212.88 254188
) 26292 a1 08108 EERE] 051025 BEE) 2532 EEZTS e 548 730776 7165538 EERE) 02001 B IR 210 2902
o) S EEZE] 001058 EETE) EET w10 s 20672 SE0% e BT S9an 2w Soost o002 8] 20z 10200
8(90°) 2931323 -4.89-2.02 2121225 -5.2415.03 2921081 1041187 1.031-1.56 -4656.55 -344/569 -2671-3.56 -6.3316.56 4711323 -3.76l-244 189177 047197 1.470.28 2402.11
(100°) 5101562 5411418 3311262 323351 231087 033002 242811 7751725 4261489 042147 5841600 4481172 5871668 339341 4541528 1751085 004092
G010 B ST 2w s EEZT) o0 B o058 ST EE S0 Ja3% S 2%z or0e Swats 091089
8(120°) -80717.70 -64114.13 -160-227 3681693 7571337 -5.18-9.29 -14.2411049 -10.161-8.22 947492 -0.1916.33 -4.86/-2.74 -2.16-4.97 -0.331.28 -0.56-1.10 -356810.76 1311192
o) | seam 746350 o622 096t S48 To007 e 5564 Sn 775650 ERES Sevast 75002 I 251420 259480
6(140%) -9.1219.81 -6.16-7.62 7101718 8491957 7651443 -4.15-6.30 10.56/-16.03 9.22/-845 -9.66/-6.36 -6. 81 -6.69/-4.96 11941495 -194/-0.28 013258 -5.91/-12.04 -947/-869
B(150°) 2321437 -5.2015.00 -663-8.80 0441926 -892-792 £45-9.13 10341995 -8.84/-5.75 -5.23-792 -12.38113.18 12671087 -7.88-4.98 £6.01-5.05 -4.3914.93 -5.261-4.94 391215
o) 09107 EERE] 25405 59050 a0 FERED R 76610 S Sa2e et Sawant 509551 9243 aTa2s a0
B(170°) -5.991-847 -9.80/-1065 1211079 -11.88-11.10 10051972 -85117.95 697669 -6.2716.61 6791724 151729 -6. a7 -4.55/-4.06 -45215.11 -7.96/-7.33 -6.00-4.46 -368-3.22 -3.26/-4.36
e [EEL Saea G968 77185 S8z 11760 B08e S0e6 FERE oA %15 T893 868 s 9102 130028
Freqte) 56Pa TomA 2 7 ; 7 ; 7 v v
Gain D(0°)p(10°) B(20°)/d(30%) P(40°)/D(50°) O(60°)/D(70%) B(B0°)i®(90°) ®(100°)0(110°) ®(120°)/0(130°) (140°)P(150°) B(160°)/®(170%) ®(180°)/0(190°) B(200°)ib(211 O 1A ) : (250°) ®(280°)/®(290°) O(300°)0(310°) B(320°)/®(330°) B(340°)/(350°)
8(0°) -3.7914.16 4491515 -5.36-5.19 -5.28-4.31 -346-334 3411342 -360-3.72 -39314.04 -4.19/-4.42 4.2014.26 4141382 -3.7414.10 -4.681-4.87 -382-3.35 3181311 3041302 -3.18/-3.45
1) 370407 5500 Sas% 55545 EEIES 116330 ] EETE) PR S 28310 34599 250 ST 570560 510418 Si9a%
8(20°) -281-282 2861363 3981429 -4.08/-4.05 4391310 2941256 202411 085068 -087-1.38 -166/-1.80 -156/-1.36 115133 -2.11/-285 -3.99/4.30 3911403 -370-3.09 -247/-253
S0 T8930 EEEE 20291 2252 2552 22087 23101 D507 e S 28218 o0 e ) 200 008013 2555
S s EEE] ] a0 20T EXE 25 EET S49% S50 w5 Sav2m e EETT) 8005 osenor 019018
8(50°) -064/-1.06 -2951-4.85 -398-385 -25011.73 -190-0.55 111164 1541-0.04 1611327 7011646 -9.26/-8.08 -6541-8.41 -5.721467 £6.256.05 3441143 0.821.38 1671119
S60) 24030 20250 TE4 6 2% 29005 T o004 20usT Soen B2 B 7% 3wa 72428 o7z B
500) FZ2E] e EATT) Sest s [EI o S0 S0 EE ST 0% Swan 005049 006008 8%
6(80°) 1.4600.01 289485 -6.80-4.97 -5.2215.82 -5.31-1.87 031207 230173 0771301 -6.5015.93 249213 -3.15-1.42 -1.79-383 3731188 084/1.66 145147 254299
5] Tai2s Sse T awan 291 =T 0% Ze0sst Se5500 22n 100030 2525 S0 s 073007 08069
6(100°) -198-2.28 -6.2416.45 -5.66/-3.39 -4.46-332 -395-2.25 -0.40/0.03 -155/-365 -6.10-9.34 6871411 061143 -357/-0.86 -348-5.25 6.34/-389 012119 011026 165067
B(110°) -3.591-5.60 -10.66/-10.89 -8.62-5.07 -3561-2.34 -2.36-1.44 1151195 -5.09/-10.57 89311172 9.211-3.07 0.73-017 5.54/-2.60 -4.18-8.76 -4.09/-4.55 73274 -5671-5.21 -1.82-352
() STa w5975 72045 2042 B 25297 573108 s a0 B2 [ s EORE 2093 EORE] D9
B(130°) -507-219 -4.89-5.08 -4.2014.04 4611535 -6.68-228 185148 403675 -9.70-9.86 11411832 -5.79-0.83 -763/-2.35 4241314 -3.24/-066 -523-1.39 -15.261-5.16 -1.881-0.94
©(140°) -10.05-11.27 13.16/-12.88 -8.36-6.87 -6.55-8.18 1731671 -4.94/-6.03 -5.89-6.91 -9.40-1284 -9.97/-6.38 -365/-4.35 -4.49/-5.98 6.1915.99 1497995 7.59/-4.36 -3.001-7.51 6.08-11.40 £6.78/-8.84
S(1s0) 2360 Sesen Szt e 002781 ) Sawst T2e5esT T EEE ] g a0 500746 62 0465 Swam
6(160°) -152-1.83 1791160 1871302 4851672 -8.31-1060 9341849 -8.01-9.97 1257/-14 67 9.82/-7.26 1271990 124611267 -11.23-863 -6.52-5.78 -4.921-564 -6.18-4.45 -3201229 178145
o) 36144 S PR 1571278 0821168 I ETT] EER 725748 T o134 729658 v B15078 75518 a7 3381
o) 85183 75968 SE5% B BE] 82388 5] 078 TSTaT T ) CRE] S ) SR 625771 %068
Freq(Hz) 5.785G/Pol. TotallAnt. 2 - - - - - /- 4 4
Gain B(0°)/B(10°) 9(20°)/$(30°) B40°)/D(50°) B(60°)/D(70°) D(80°)i9(90°) B(100°)(110°) B(120°)(130°) P(140°)P(150°) B(160°)ip(170°) P(180°)/(190°) i A R fAd ) Rt P R B(290°) o ad Rl hal P{340°)/(350°)
607 2151266 276:3.04 299280 308309 343344 312259 238232 231275 314304 3361367 3251286 295275 290295 258258 296265 2471214 203185
0(10°) 221233 251-249 308329 3681306 2781248 2051226 239257 2991325 3801385 3761385 3541331 268247 2121213 205231
8(20°) 249296 3911413 4731478 2871312 4.3914.13 2941201 1.75/-2.00 -253-3.32 -3651-3.36 -3.05-281 2501273 -2511-248 205142 1381205 -255/-263
(30 322139 3831418 3651309 38739 231187 1671149 2051286 336315 2321198 2451258 2641301 2181131 Q71032 08810.36. 1011198
6(40°) -0721-2.08 -3.3014.63 -4.09-3.09 2231198 0.23/0.55 002053 2031448 -5.78/-6.42 4481444 -395-3.27 4211450 -4601-285 -0.6010.32 1851243 1.98/1.03
B(50°) 020024 1751394 4181370 229-140 124071 0981304 76711097 13051331 80517.04 5330525 3861387 605416 302-159 052115, 190183
S 17508 2man 2sia2 a2 28015 040450 Sosiaa IR 0532 4250 o5 P EERE 2518 EEE]
8(10°) 172129 1851432 7111443 4041300 3.05/1.86 1611552 -87019.76 £68-5.15 1-7.06. -3821-367 4571520 -4.18/-3.40 013072 0.66/1.15 274303
6(60°) 124125 2311465 659344 618390 3161 178446 8871890 2051475 5771579 17528 231317 3101053 13477 189085 235807
0(907) 0201048 376727 713406 5411289 242075 290493 718649 302414 633764 3461072 267334 436023 076172 054032 170175
6(100°) -0.80-141 -4.56/-6.34 7281384 -5.15-341 -1.06-4.11 -8391972 -6.801-4.40 -1.92-4.02 -11.40-8.76 -286/-0.83 -6.19-4.94 -5.84/-270 0.3910.09 1321137 173034
ey 081/-343 643813 1761505 -354-338 68111330 85411224 -10.19-5.10 3741421 14911013 -3.091.15 -5.18-8.03 2.801-2.56 -0.47-086 ANT74 0.28/0.09
D) EETE] Towmzer Swes %0t ) Sziea 221 S EERE Swn 280 IrEE 0321 408 40291
) S22 B a0z 60481 ) 01016 45397 Faast 780428 1008155 a1 20 EZE] SE552 [
o) | sis Savens ETE] SeH B2 KR Twen ) TR ) TeaTa S e 95587 704076
o) a2 EXE Tem oW B ToieT0 5517600 Fovst Tosuz0r 510 8 516600 EE] 359002 2ot
o) Te1210 EERES 257481 1008325 0227 51243 956776 S0 EETE) 2861088 et Be0ess 258 ] 2375
() T Swes Ssi0% T EEE Sovest 778 ST S [T T8 5056 St 00457 1253% 3%
6(180°) -10.39/-10.88 -10.541-9.60 8571877 -850-870 -9.50-1046 115111279 12681173 976927 9.2019.15 941879 -8.568-8.84 -8.33/-8.58 -B60-874 10.26/-10.58 -10.19-9.69 -9.07-9.55 9601033 -10.71/-10.06
Froqi) 526Pa. TowAnt 3 P P - " " P ¥ T 7 v 7 v
Gan QUVO0) | o@ryour) | ouojese) SE0IO00) | _oeryour) B10070(1107) P1207)0(120) 1000150 070 1070010 20010210) ] D000 w001 0 10R0) P00 20 0E0) P00
501 0128 KR 070080 0zt 019030 o0 255057 0505 055055 Gavist EERE] st 080082 23002 (B 0045 053058 8075
500 EERE] EEEE) EERE) R 018 072070 4 0204 052050 X 013007 0290% 45050 a0t K] EETT o125 2w
) 22915 R (EET3 Swn 28 20015 Ti50aT Nz o0 T SRRy 038005 0% 000 2020 2tz 303Z 028
o) D204 088018 EEE S0 w0 0305 a0 o2t S032% a3 2503 055080 o750 T5i0sT R 25208 000
6(40°) -0.4000.28 06900.13 -0.40/0.39 0.18-0.78 0771012 053/0.83 0671055 -3.111-5.90 7.54/6.72 -1.75-8.56 -2921-287 256212 -1.86-3.03 -361/-3.39 2471116 0.05/0.80 0.7900.15
o60) o007 03912 0550% EEg T i (KD EET Satiost e STvoH San w2z Zw2n 209200 w077 TS0
o) EEE 2m2z R ot 205030 [EI] w2 ] e BZE) e Bz BRI Tazow D0 EX [
S00) 125006 ou1a 48580 ST 2207 08022 015128 331460 SssT ) 8401082 B15517 2040 050k 003051 e 261245 215257
S 15922 22045 2man e EERE ] 206144 %9748 54160 Tt T ST ai0s0 o510 s 2% 315180 200
6(90°) 3451317 -4.08/-4.54 2781376 4321572 3721189 042023 £0.76/-362 -48515.19 4531527 -3.55/-1.64 2531257 2311.92 -299-220 -051-050 234147 -0.2300.14 062128 -0.7410.18.
S0 28238 293 esen 8676 S04 252% 45585 55153 55055 301005 3053 25008 S0 B Ze261 EEZE] S50 ECRE]
G010 ] 2505 Savent e EETE] ST ) EET) S04 B e 30087 awen w0 Saias 010052 et 0238
8(120°) -762-8.42 -6.1314.47 3841430 -6.5216.21 133492 -5.18/-6.97 -13.06115.13 -9.501-8.42 -9.80-9.07 6.86/-4.06 -8.83-5.28 259193 0721578 0.0000.82 -1.97/-0.06 0.10/-1.64 -3.441-3.52 0.59-1.00
o) | swzs Tsa 29737 E5Te A 7568 BTG e Tewia Fa9an8 ST5601 B Tewes Tov0s 318 03550 501120 6752
6(140%) -5.52/-7.68 -6.37-7.86 -9.97/-11.26 -8921722 -6.281350 3321490 -7150-9.92 14.84/-15.55 16.11/-11.38. -8.75-820 -8.8317.31 882478 -9.1819.92 2180019 -2.92/-3.00 1441226 7131991 -15.48/-8.90
B(150°) -313-3.38 3911386 -5.53-7.99 -840-7.16 -5.88-5.72 6.03-5.95 7851206 ~11.901-8.80 -6.55/-6.13 -1.76-9.38 -10.53-1249 12251921 -8.89-6.13 3471284 -4.406.73 -1.1817.34 -7.951-7.24 5.19/-3.45
S0 Sz a7z S e = 79975 852116 S5 [EEE) 200 T T e ST564 T Ten St a0n
o) | sz 205004 r5em EERT 7504 ToraosT e 055901 758700 20 Tieas X S Swser EE EAIEES ) T
Suer) | e o281 520775 759770 aves TR 0v08 wen a2 S0 518500 27358 003 BT a3 70101050 10361305 EERS
Freate) E TowA ; - - - B - - -
Gain D(0°)p(10°) 9[20°)/(30°) D40°)/®(50°) O(B0°)/B(70°) B(B0°)iD(90°) ®(100°VO(110°) ®(120°)/0(130°) O(140°)0(150°) B(160°)/®(170°) ®(180°)/O(190°) ©(200°)/®(210°) w A ) ©[240°)0(250°) ©(280°)/®(290°) O(300°)0(310°) B(320°)/9(330°) B(340°)/0(350°)
8(0°) -0.82-061 -1.09-1.10 1191147 1211135 1241137 -09810.70 £0520.79 -084-1.19 1011112 113128 1371153 1291091 -0.91-066 0.790.55 -0.30-0.25 -0421052 047-0.39
S(0) 0303 0s07 0910 08087 AT S EERG EREED Gzn EEEE Tt T0208 o Tavost Saost 03005 mon
o) I o EETT 2w 22 EEEE S 75071 5215 2w EETE EERE 050001 %11 s EE2E] 25125
8(30°) -1510.76 0361099 1781228 -200-240 213119 0711048 0571090 -1.38-246 4041477 4.25-369 -3381293 -1.90/-1.35 -0.79-1.08 063046 -0.79-092 -060-061 0871138
) EETE en 51908 T30 T30 s [0 TovTs e o551 50540 302 2828 28a0 2818 082005 03003
S0 R w0 T 20 0 Same 5% 08 ez 051808 S2von T80Tt FEZE) 507 7o
S60) 2161270 EERE 0321% 370010 T 07015 05608 626643 S0l 616920 790787 a8 978 EE 279084 020075
500 To0rst 003128 075378 86047 ] ) 331518 SR e Ta0ds Tasal [ERE] 02503 T Tead EE]
50 [0 R S0 55087 a1t 0603 EEEE STzt 3298 Saa B Sazost 130030 Zio2%d e Teazs
o) 210200 3228 s9ase ETET) e B S Sa0! EERE] Sz 7260 275150 272 07047 20091 02508
oG] 302310 Soi6% ez Sase 2527 R Tevs%e T B ERE] ST et oA 72500 36138 eT0s
S0 258540 ez sz oo ) Ba51058 e o0z et 38505 o500 EERE] [TE] B
Sz 26 566610 s FansTe 590786 a3 016788 o808 0641 Sa24 08559 23080 023 219018
B(130%) -9.58/-11.68 4291390 -5.501-8.76 6421572 4.25/-5.83 ~10.1613.03 11481214 14.69/-9.64 6.3914.25 9.81/-5.82 5.93/-5.21 771700 3211149 -072-568 313521
Sr) | e 15081530 2099 EERE S ST 03149 EERE) 2 %840 BT 30 ai2st 50268 06748
o) 280419 wr0sm Towem 737660 Ses R0 Tae5ee Tan S R Tees om0 EXEE) B Sein
6(160°) -202-2.90 3651470 -5.68/-7.88 -9.49/-11.90 12491997 8.261-7.70 9.111-13.32 15.02-12.50 7.75/-5.94 667-9.46 122211495 15501286 -B69-7.13 -5.85/-6.39 6711627 1911124
8(170°) NT114.37 ~11.40-10.79 9571892 1911790 -798-869 9.24/-9.49 -9.53-9.87 9341917 -8.31/-768 167176 1.741-6.26 5.09/-4.18 4221461 £6.10/6.20 -5.56-5.16 -5.95/-8.46
e S8an T07e8 Twezm T 2085 6% 5070 T8 IZE] Tt Sae% SHest Sor Sa00 T ) o
Freq(Hz) 5.6G/Pol. Total/Ant. 3 - - - - - - - - - - 4~ - -~ +
Gain D0°)b(10°) ©(20°)/9(30°) D(40°)id(50°) D(60°)/H(70°) B(80°)I9(90°) B(100°)(110°) ©(120°)/(130°) L4 I B(160°)(1: ©(180°)/9(190°) (20071 B(220°)10{230°) : I(250°) 0 I ©(280')/9(290°) O IO; L I B(340°)/D(350°)
B(0) 2881280 2991364 3661329 360321 251272 3311924 3541349 3461379 3901394 402405 3881375 3941393 382-359 3011934 279-280 2861308 3081297
610 220232 358-348 33239 370-a82 368310 329298 305314 274243 226206 2161231 280292 EXIEE 230299 2861272 266287
o) T 25032 %78 20742 27064 a4 S eve s o300 10009 2 20719 209215 2072
S0) EERE 246278 ] S 22 Zwen 28300 029 T500st Ta5087 =T T30 9008 [CRE] Tewan
S 205088 EEZE 291 o500 o5 EEZT) ST St T EERE) 2w era 70 D308 00515
o) 0Tl 013078 65075 076153 21074 2830 ) 2428 755672 100413 898 Je5280 708 o7 0403
a1(60°) 067157 1211107 182-082 065140 166/0.00 3931060 141911086 88511045 1210111 67 8721623 429381 2401226 174035 028165 1571139
8(70°) 1311054 3721249 3571196 049/139 0621154 -6.90-1244 -13.12-1052 -9.301-9.87 7241591 5.13-3.98 271125 007159 0.14/0.50 1861275
6(80°) 037110 389222 3704179 0.041.12 046172 571836 1011830 5751676 1249694 3261262 2261326 273118 111293 299237 296399
S0) 0041 75048 2% 072 v ez266 To5E 2380 55708 S0 BRI ERE] 2a% g 26000
6(100°) 1341062 8531654 1131718 -6.761-4.17 -5.211665 -7.2816.12 5.10-4.79 -1.86/-0.83 -607-7.39 42211 -5.1814.56 -5.16/-5.52 -0.25/1.08 052023 096/1.76
8(10°) -3.061-2.27 10211715 6751723 -6.55/-6.98 10601055 7.141-5.56 -5.75/-6.92 491340 9.79/-745 3.331.22 -5.93-763 6121585 -3.16-090 0.2310.78 0.92/0.55
D) 340510 73030 56758 T8 s9621 048549 es0571 401555 815 o585 109300 Zam 35003 008 ERE BEE]
B(130°) -6.521-4.36 -54316.12 -6.90-5.84 -5.31-7.95 1066659 -6.38-7.78 124801062 10531924 -3.64/-4.57 -9.5604.11 -4.121-5.15 -0.37-6.03 3711052 1261239 9251334 1221082
o) | s 5211508 ) a2 e Taraz S0i1128 0S4 1T 2w B o207 Swats e 371275 005362 S0 S05745
B(150°) 2721559 -5.63-4.60 -6.501-12.08 -13.99-13.01 -9.50-8.74 8471966 -13.55/-15.67 -1380111.73. -10.87/-10.32 110211220 127711326 -13.55/-10.37 -9.96/-5.81 -303-234 -3.45/-4.87 -4.56/-5.53 -69116.15 -4.46/-269
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._! Antenna Pattern Appendix D

6(160°) 211169 1991279 -4.7516.46 -8.78/-10.90 -11.1512.90 113111043 108011364 -15.2811326 -86516.97 7511071 151211505 -15.9412.86 -863-6.44 4991472 4841691 -8.76-8.00 -5.80-4.08 -3.26-2.16
8(170°) -6.89/-8.11 -8.70-10.36 117311060 -9.77-854 84611005 -9.331-9.32 -8.82-8.07 -8.241-7.81 -7.56/-7.83 793759 -7.08/-6.55 -5.471-5.02 -4.361-4.13 -4.20-4.65 -4.85-5.23 -4.81-4.34 4.441-4.43 -4.92/6.00
6(180°) -0.85-8.44 7821123 -6.77-6.65 -6.15-5.78 -6.55/-6.19 1071742 7431726 -6.96/-6.55 5.94/-5.41 -5.01-4.80 467515 -5.65/-6.00 -5.771-643 7201801 -860-8.73 9811048 -10.36/-11.86 -14.001-12.96
Freq(Hz) 5.785G/Pol. TotallAnt. 3 - - - - - - - - - - - - -- -
Gain B(0°)/B(10°) 9(20°)/$(30°) B40°)/D(50°) B(B0°)ID(70°) B(B0°)/D(90°) D(100°VD(110°) B(120°)/9(130°) L il Ll A P(180°)/P(190°) Ll W » A ) P (250°) P )i » P(290°) Rt IP(; L i B(340°)/P(350°)
o) 06307 26425 260238 2116 180156 EERE] 0136 a8 2z 21282 279305 20272 a2 EERE] 74219 225275 w20 202t
8(10°) -28413.11 311331 -340-358 -357-293 2501231 200174 1641118 08681094 1251154 -2061-2.76 -2.98/-3.08 -2841-249 2581221 2391270 256240 2611291 279323
o) 3030 343386 386431 350407 151485 RS 7907 os0T 2175 732 T 6520 26026 280217 2062 247250 228
S0 20211 22122 20220 a4 STt E) 313218 202 EETE] ] oSt G 2020 2T5220 s 059023 [T
Sur) 2omaat AT 2524t 2w EEET) Saza S 020007 Tt Sast Saea St 229200 5% FIRED ETE] ) 216247
SE0) 208280 250260 R Swor 063 2360161 XZE] S Faz040 S50 Seva a5 JEse Bou4sT Sa50se os2as 038008
o) ERET EEET) S o508 X0 EGEE owsm e “2eas S B EET Zovze St 25003 o a0
S0 FTE] ) ) oE2% 28071 29585 Toaron 2T B 551980 EEEE) EE S0 oz EERE) o507
o) s 2258 28310 o83 2307 348925 52928 805407 ST 24612 w278 375431 EER 2 002 2
6(90°) -2.35-0.06 2941214 1281042 0.80/0.94 0651179 -4.58/-8.98 8421497 113441 -2.03/-0.60 143280 3221250 -4.41/-269 1911236 1.9900.13 1631198
o) 220 20 22 EEEYS 2 T S0% 231008 2805 Sova0 05180 S0 D 080030 Touiz
8(110°) 268-1.07 8121572 418217 3861601 63516.18 10.36115.13 9881752 56514.16 268113 3011096 333-5.06 489471 054001 0401300 031009
8(120°) 2481419 -6.50-7.18 -409-5.38 -5.98-7.24 -6.5616.90 -11.56/-15.91 1144777 -66314.95 -2.19-049 -3.17/-2.06 2.96/-11.55 3461184 7411161 -1.650.46 2271296 251054
B(130°) -5.401-2.08 -5.361-5.83 -647-7.32 -11.8419.18 -8.83-9.84 105341153 ~12021-11.94 -9.071-5.68 -253-5.14 12401525 -3.94/-7.05 0.25-6.56 1681.02 398114 -4.08-0.16 -9.96/-3.97 -048/004
6(140%) 12191261 -13.84/-10.04 -7.66/-6.86 -6.99-7.82 -11.03-9.51 -7.3916.96 -851-9.31 15.40/-13.60 10.13/-9.45 445576 10491795 -8.82/-7.00 -7.2619.09 144243 -6.25/-487 -1471-6.56 4021978 412745
B(150°) 2891427 -363-291 4231653 -10.341-10.66 749680 -748/-7.08 -890-11.32 127311221 9221830 107011557 13511865 -7.86/-8.94 791508 -356-360 -4.86/-6.09 -4.96-5.24 84311041 -B.76/-4.31
B(160°) 1641090 1441253 -4.28-6.57 -8.58-9.92 -9.79-9.39 -9.52-8.92 96311251 15.91/-15.79 -9.571-6.69 £.82-892 129311326 119111005 -8.26-6.97 -5851-5.74 661177 10301921 -7.031-5.62 4611331
o) 6047 755950 EETT FE o198 o0z g EEET) SEaTs ECRE] e S0 EEES S0 ST 31488 s 12550
6(180°) 10201999 -9321783 -687-7.00 -6.501-6.34 -6.741-7.05 112774 775783 7641699 -6.7716.00 601573 -5.8816.50 -6.86/-6.52 -67217.11 -769-7.89 T69-1.72 -9.30/-11.13 133011327 128411221
Freq(Hz) 5.2G/Pol. Total/Ant. 4 - - 4 n n - - - - I - + n - n
Gan QUVO0) | o@ryour) | ouojose) SE0IO00) | oeryour) 100701107 120700120 10700150 070 10700107 20010210 ) D000 v yoEn) 0 10R0) 0010 20 0E0) P00
8(0°) 0.8410.97 1.191.49 176196 2261244 2521244 250227 232235 2290228 2121199 1.83/1.85 1990227 2541275 2911296 280271 261263 2471230 1.9511.70 146/1.44
S0 25024 241240 257288 2ot 2318 Ta0es 055083 2z S ) 2T 275276 281292 30508 S6208T 0w 37505 B
) 285286 24 221200 EE) T2 %0015 080031 052106 [EEEA 2020 ] 391880 B 362355 A% [ ] 330510
8(30°) 2451212 1.58/1.80 2500247 2331235 1.93/1.62 1310085 003138 -0.87/0.05 0.220.58 1701240 2801282 2541248 2.98/3.90 4600457 3661265 2381257 2581261 2460248
) e Tt e ) ER 089028 26428 Soisa 258084 012005 0z307 205083 5] 156258 S0 240 2105 052139
o) 015086 e 232t £ 2078 EEEE 22 2Tt EET s 00070 70 S0 [ 7508 oz oAz ot
6(60°) 0961040 -085-080 -066-0.88 1181138 101125 1161082 -1.30-227 3181312 1571039 -0.08-0.46 113086 -1.00-1.56 -1.30-264 -4.10/-3.05 2721253 211169 -1.78/-1.08
8(10°) -3.581-3.97 3321271 2021180 107110 -0.45/-0.08 0111128 3151333 1.05 -0.88-0.20 1480122 0121052 -1.98-4.05 -4.68/-4.72 -4,05-3.28 -3.58/-3.58 -2681-5.22
560 %2 e T ET] Sman St Foen T EEZ] Tz w7803 EEE S s EEET) [ER
8(90°) 0231097 1041180 -063-081 -6.11-8.79 9751012 12911122 -8.99-7.31 -5.69/-6.42 387227 11-1.09 -1.58/-0.49 0.80-0.79 -4.22/-334 2341235 1471071 0271023
6(100°) 0401087 -0.3510.18 079101 5861117 127011017 9631229 1299734 5981522 233139 1.0413.19 6951237 0561222 5471406 2761179 2841229 0351097
S0 028002 oot G [EEE] st S vz Swss Sovzne v EXEET Fa02% T v o 04 o002
8(120°) 197/0.53 0041112 -1.30-0.36 0.19/0.95 -0.2811.79 2761533 192829 -7.341-7.06 -3.12-340 2541253 -8.96/-3.01 2261524 5.15/-5.06 -1.33-293 5241183 157055
R 20m T 016031 007 078056 Sas EE Se5e17 S20070 Swsm T80 2618 2008 ) 73847 3Was
©(140%) 2811350 -2.561-1.81 -1.31-1.01 -051-028 1411190 1611218 -3.401-3.77 -4.3014.85 -8461-14.22 13421883 7021888 -8.86/-9.30 -B61-7.54 -9.111-473 5671020 8091774 -5.24/1478
B(150°) 0211026 1781345 -4.3414.53 4201343 1741092 -0.59-0.65 0.66/-2.02 3511457 10.35/-9.58 £.13-829 647538 -9.96-11.73 9.54-11.79 1345/-13.16 -1050-11.06 -15.541-15.07 ~11.021-6.04 2641087
6(160°) -3.41/-2.56 2331325 4571561 5421478 407334 -3.03/-2.82 -290/-264 1951204 2061164 -146/-2.38 5.15/-10.86 1143838 94311210 13791363 12371084 10.62-13.94 13.0117.69 -6.01/-4.39
8(170°) -11.54/-8.40 -6.33-5.96 -5.88/-5.39 5.111-4.87 -4.20-359 -32913.02 -367/-546 -8.56/-11.94 -13.95-14.25 10991870 -6.86/-5.70 570651 7791941 -10.56/-11.27 962111 -6.2016.33 7331942 119411443
6(180°) 15.501-15.34 14.67/-15.77 15.30/-15.80 13.89/-13.88 13.76/-14.96 -14.80-14.77 135311178 -9.501-8.44 7191747 191814 -8.52-8.25 -8.48/-843 -8.79-9.97 10.16/-10.76 116941174 12.301-13.80 15.21/-14.43 13.84/15.00
Freqia) 536Pa. TowlAn & 7 7 7 v 7 - 7 7 7 v 7 B -
Gain D(0°)b(10°) B(20°)/D(30°) D(40°)id(50°) D(60°)/®(70°) D(B0°)id(90°) ®(100°)O(110°) B(120°)/0(130°) O(140°)(150°) (160°)ip{170°) ®(180°)/0(190°) B(200°)Ip(211 R i ) @ (250°) @ D B(280°)i9(290°) @ (31 D(340°)/D(350°)
8(0°) 0690.71 095121 12ma21 1.06/1.11 121141 1571140 1.2011.04 0.930.70 0610.71 083072 0.9810.94 1.0911.06 0920094 123144 13111.08 1.1410.98 0.89/0.98
) Te7es 1672 [E) 053048 oToe [ [0 T 09108 8097 [EZE] [5G 7025 2o g 2 s
8(20°) 2761252 2601253 203159 1361128 1.34/1.82 1941179 145/1.00 0.711.07 1341139 1561219 3.0413.50 3541351 3.2213.10 3.0212.94 341394 3.99/4.10 2991282
S0 22 2123 a0 060080 R 5] 1008 23018 02500 B 2o 248278 Sot48 ] 3508 B 22210
) £ 258 2w e ) ] ) 2920 T250st TE0n Sane [ T2 208 Tz e T
8(50°) 0.952.10 2671265 2571.97 1200041 011043 -085/-1.86 -295-3.07 2631160 1311089 052094 1.3000.89 0.74/0.20 0250091 137075 085151 1.2300.89 019027
6(60°) 1421064 0.3000.34 0.871.03 0.3410.04 -0.65-0.87 138134 -1.38-2.18 2481343 -3.08/-2.51 -1.3511.43 1181091 1.091-0.62 0071032 -061-1.32 -1.40/-1.33 1181168 -1.80-1.74
) Zevar TEs w0 [ 0505 0500 005038 0% 25125 2508 oot EE 20w T FE B S0vsor
6(80°) 2261223 -0.7610.55 0841121 -198-252 2161166 -1.83/-1.65 -159-1.99 3431341 -30013.14 -2.36-165 029042 -0.87/0.40 1.49/00.80 -093-1.18 3271423 -3.36-322 -1.00/-2.14
S0 0918 EEE) [ERED 1051 a515% 8951 R 372610 85237 052081 7m0 126016 205268 37555 a2t [
6(100°) -1.08-0.97 -0.80-0.33 001065 -4.99/-10.90 -14.41/15.07 -15.37/13.00 12801851 7.3315.63 231167 0301271 525174 -0.18-2.38 -6.85-4.15 -5.29/-3.38 -3.08-262 148193
B(110%) -06710.77 042119 165142 -3.16-7.12 -8.43-10.80 134911186 8441658 -4.58/-3.02 -353-363 -308-5.16 £47/-348 1421290 13921650 872544 165141 055-1.29
a(120°) 0.85-0.51 0.51-0.74 021041 -0.53-1.73 -3.59/-5.30 -8.63-10.19 -7.901-6.88 6.65/-5.55 -464)-399 -3.071-2.04 -7.86/-2.31 -264-6.27 748871 5.35/-5.60 1971375 143009
8(130°) -0.29/0.20 1.1410.46 0.751.03 1150086 0801370 -458/-4.93 -46214.01 -5.65/-7.83 -5.911-11.08 -6.68/-7.37 -11.781-3.92 2971204 2021781 -5.08-1.72 4541454 3411351
B(140°) 1701245 0881030 0.36/0.51 0.83-0.07 012008 1431213 2511257 -5.58-11.44 152011246 84611045 -9.46/-7.10 -7.3516.16 -788-9.58 -1062-6.01 -5.77-7.85 -5.13-353
o) 015030 02 ot %070 03200 T EGEE] RE] BE Sooot FOREE] o004 I B S T
©(160°) -3.231-258 -32914.98 -6.92-8.03 562445 3881382 433392 2921237 -21611.71 085-1.28 3571871 -1.27-9.92 -10.201-12.89 13.55/-14.92 133411286 -13.03-1278 6.39/4.52
8(170°) -11.70-8.87 1011692 7051599 -5.2014.58 -383-313 2931268 -3.58/-5.19 7661011 120311325 134911142 -9.34-7.85 811874 -9.37-1058 14611179 ~11.34/-8.86 187171 8521968 10941291
6(180°) -14.77/-14.05 14.79/-13.55 13631324 1351/-14.15 14.44/-1376 14211294 14131438 14.08/-12.52 A1.77-11.06 -9.27-897 8.41/-861 9.1819.63 110711228 12.26/-12.52 11721128 13.16/-14.75 15.01-14.74 ~14.56/-14.83
Freqe) 55Po TolAnt & - - - - - - - - - - -
Gain D(0°)p(10°) D(20°)/H(30°) D40°)/D(50°) D(B0°)ID(70°) B(80°)B(90°) B(100°)(110°) D(120°)/(130°) @ hd D(160°)(1: D(180°)/D(190°) i Al R Al ) Rt (250°) @ hd B{280°)/6(290°) @ I(: D(340°)/D(350°)
B(0°) 1011123 113-1.06 0901092 059:051 036024 0030.18 002013 0391072 o071 083083 0661033 01310.00 0.15-015 0081025 0751123 149129 0371032
8(10°) -100-1.26 -09510.31 0.0200.44 062063 0.67/0.60 0.38/0.01 -0.08-0.39 -065-0.66 0741059 0.34-0.40 0.09/0.37 0.56/0.60 0.8810.67 047/0.06 071137 -1.31-1.08
o) 209 051 2 176 Tt Tia02s a0z 0z3016 a0 208013 05110 07028 21003 85126 Sainz
a(30°) 04710.18 013026 1141168 265305 2761250 219191 1361022 159149 035003 053104 032032 043027 042086 100048 030020 0.09:0.05
©(40°) 0.18/0.50 0.8910.96 17921 2320265 3.06/3.52 3513.00 1.87/1.00 0.26-0.33 001093 1371108 0.46/0.35 1.06/1.43 137115 1201154 0.77-0.84 0.16/0.25
8(50°) 1221038 0.1300.38 1051167 210279 3.303.26 3061275 162062 2271266 1191035 0.56-1.10 1711188 -251-2.36 -093-041 0210864 181173 1491144
a(60°) 134161 0220001 0011030 05610.90 101101 052008 0971243 3751331 223222 183211 2161312 252159 163-1.04 171263 263-269 2541337
8(107) -2961-3.46 2721191 1221049 0691145 1431170 2221221 237221 -3.70-4.45 3411296 -1.90-2.24 238116 -0.63-094 -1.70-1.67 414381 3751566 -4.11-397
o) 29038 242 245 28215 200316 Sati2st 25993 549 az2a 25178 084021 i 001058 265010 Sa2n260 2030
S 2an BT st S0 3540 Tavem T e T 2w 225051 [EX] ERIEES B [Er EZE]
6(100°) 1281123 -0.3610.65 0721098 2161574 1711861 -10.3519.51 -12.86/-15.86 13041833 -8.05-8.80 -8.2614.83 5.28-217 063-1.12 -300-266 -4.59/-2.56 1991327 -6.351215 0.731.37
Se) 053031 213018 T2 052218 Seen Toaaa0t 120 Sosvem 007807 565500 369973 474308 EEDE FabaTt S 20026 409202 05167
8(120°) 1.87/1.61 -0230.15 0.86/1.33 1241031 -160-387 4731631 1781710 -6.7816.20 6.80/-6.36 897621 -7.06/-3.56 -11.37-1.82 -2861-5.62 7321449 -4.97/-4.46 2201507 TAT51 1.000065
8(130°) 0941027 0051094 1761031 -0.96-0.98 1131332 3911474 4391239 -2881-289 -887-8.26 -14.68/-1361 -10.27/-4.15 -3.05-6.92 -4.2517.70 6471184 4871625 042359 -2.19/-2.56
S0 Sen2rt 226 251 196407 ST 250 EERT 20143 709101 051297 ] S5-1081 S04 osa6sz 5311080 868567 2400
B(150°) -2.33-4.37 -6.61/-10.09 -11.33/-7.83 -6.92-4.64 -4.56/-4 87 -350-2.79 -4.30-4.46 348475 -288-3.38 8201672 9.11115.29 -10.76/-754 1711889 88711206 114311147 7011398 2251176
o) 75T EETT ez S o558 T30 R TR avose S22 391058 2244 Tasa510 EERT st “oeias Bo040
o) 548701 So532 535465 D YT awea T e Tz ez S0 ] 5751550 EI et T EREE]
6(180°) -7.39-6.61 6711677 -6.95/-7.86 -8.83-8.66 -859-7.72 -7.30-7.55 -B47-1034 -11.86/-10.80 10.791-9.96 -9.66/-9.74 10421168 122311371 127911056 -10.11/-10.00 -9.19/-9.06 -8.99-821 -8.29-848 -8.32/-7.56
Freq(Hz) 5.785GIPol. TotallAnt 4 /- - - - - - - /- - 4 - 4
Gain B(0°)/B(10°) 9(20°)/$(30°) B40°)/B(50°) B(B0°)ID(70°) B(B0°)/D(90°) D(100°)D(110°) B(120°)/9(130°) B(140°)P(150°) B(160°)/®(170°) P(180°)/(190°) D d » A ) P: 9(250°) P )i » B(290°) P al Ll d B(340°)/P(350°)
o) 23019 18673 e EERES o701 001031 D650 S29ist (ERT B R oS005T o202 21603 060% 049078 a2
o0) 053018 e 005 220021 000t 051007 2200 o7 136180 22 EETE] EERE EERE] BRI ey S0t S
5] [ETE 006008 072100 220050 00 B0 Desat ECRE] EERED [ 21900 030008 025060 075139 R T30 070078
8(30°) -0.200.51 1.15/1.14 1.161.91 2401230 2161191 1751159 1470073 011081 AM.70 0931029 0.6810.60 -0.08/-0.66 -0.71-0.34 -0.94/-0.52 -0.26-0.73 031014 013019
B(40°) 104162 1961212 2261243 2871298 2981289 2901285 2301.05 0291126 0.94-0.94 0671.18 1.1600.72 0.66/0.83 0.760.61 1030041 0671056 0.34-0.20 0.19/0.93
6(50°) 032072 087136 169238 2771283 271252 224192 143051 081182 181169 0611056 001066 125059 055071 063032 074029 0451075 032085
8(60°) 1241031 1.06/1.14 1341116 124124 1.85/1.92 161147 0581087 3021302 -1.7610.78 0.20-0.55 027122 029147 2251135 0671.24 -2.38-2.86 1751360 25231
8(70°) 5.21/-248 0.8600.41 1171087 0.2500.27 0.8400.72 0521010 092136 -269-382 -353-4.22 275270 1071110 1.851-2.10 -0.65-0.89 201/-286 -3.53-4.08 3.111-383 -3.2014.78
o) S0617 55925 Taon IGEE] 2w 050 202140 EXORE] Towset B 1508 w0 Toa0H EETED S50 Saws EERE)
6(90°) 1781365 3711279 2401195 -2661-2.59 2451273 -3.371460 5441693 8201649 4141322 0.33-145 -0.5000.20 1600055 -2541-3.31 2351192 188184 -0.88/-1.87
o) 25172 EET D925 S0y Bo6-1038 Soso-zsn S2aeds ST TS 28210 S18258 0118 0028 EE] 21808 FRE]
o010 008008 2805 oaToet S50 Saoion Svosr EEET] 7T L) w2k EEET) 0% 258 275318 52 [
8(120°) 255/1.90 0670055 0.9200.92 2991641 -67218.09 9.18-7.25 -890-6.75 4771426 £67-531 1271430 -8.501-0.99 -1.591-4.52 -5.70/-4.54 2481370 7201001 191159
(o) 15027 201050 00031 EEERED 28150 383491 a7 26815 B TR 95650 Saosat 2] ) 824295 22010
6(140%) -370-3.18 -288-221 2141196 1121267 2341088 189221 1501151 191286 -4.80-564 -9.50/-11.95 -9.45/-6.82 -7.39-9.37 -3.56/-6.55 -11.141-6.99 991701 -8.351-4.44 -456/-4.78
B(150°) -25914.18 -5.5616.75 -5.03-363 -5.1414.25 4831627 -489-3.18 -4.78-7.04 -5.1015.61 -345-2.33 -5.891-5.97 -6641-1256 -9.75-6.73 82311044 -1030113.47 11521851 -5.261-3.05 -153-1.52
(o) 520683 Saa00 ToaTiest 2429 2520 22548 52478 308138 25001 03278 7581028 25846 TRy asta 1192398 AT 275407
8(170°) -9.1216.34 -5.05/-4.65 -469-4.15 2941274 -3051-294 3491471 6021712 9751264 142811427 12471892 -7.90/-860 103711284 14.29/-15.16 147211407 -10.07/-7.66 -6.59/-763 -9.94-1078
6(180°) -56715.00 -4.9515.05 5171573 -6.2815.62 -6.5016.13 741958 -10.261-9.86 -0.7019.65 -8.80/-9.49 9911065 111341148 1029848 -833-835 780-7.79 -8.09-8.00 -740-7.18 £47/-5.32
Sporton International Inc. Page No. : D3 of D4

Report No. 1 AP262320



e% Antenna Pattern

SPORTON LAB.

Appendix D

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

[l 5:26_Total Gain_3.84_690)(1.10)

XY_Ant. 2

[l 5:36.Total Gain 3.1, 000030(50)

[l 5.56_Total Gain_1.45_00001@(100)

5.7856_Total Gain_1.65_0{90)(240)

[l 526 7ot Gain_1.38_0001(320)

XY_Ant. 3

[l 5:56.Total Gain_L.87_000010)

[l 5:36 Total Gain_2.4_0(00Y0(340)

5.785G_Total Gain_2.42_B(30)9(120)

[l 5:26_Tota1 Gain_0.52_090)(320)

5.7856_Total Gain_2.36_0(90)(310)

5.785G_Total Gain_1.43_0(240)(0)

A /gﬁ \
Iz N,
,/// YA
g;/:\{\ \\QJ /E

|
\ e
§ =

X
] e \\K
“ 1/ N
P K < N .
NS S ¥ /// N =iy
2= = S
XY_Ant. 4 XZ Ant. 1 XZ_Ant. 2

[l 5:26_Total Gain_0.8 ©(90)0(240) [l 526.Total Gain_-0.1_6260)0(0) [l 5:26_Total Gain_-0.56_0(80/0(0)

[l 536 Total Gain_1.26_0000y0(240) [l 5:36 Total Gain_0.02.6260(0) [l 536 Total Gain.0.6.050/9(0)
5.66_Total Gain_15_8(00/0(240) . 5.6G_Total Gain_1.02_0(60)9(0) 5.66_Total Gain_1.46_0(80)0(0)

] — ] > (]
57856 _Total Gain 1.6 0(90)9(240) i

5.7856_Total Gain_1.75_6(60)(0)

=

\ PR P e )
N P \\ =
=
e #
— NS S
XZ_Ant. 3 XZ Ant. 4 YZ Ant. 1
[l 526.Total Gain 125 000190) [l 5:26 Total Gain_2.85 0209(0) [l 526 Total Gain 412 000(50)
[l 5:36_70t01 Gain 1:37_080120) [l 536 Total Gain 276, 02012(0) g [l 5:35_Tot01 Gain 3.71_001(60)
| | [ N ==~ |
= [l 5:56_Total Gain_-0.37_0(@012(0) [l 5:56._Total Gain_L.67_0u20)2(0) / N - [l 5.56_Total Gain 321 0101(110)
N  d
A 5.7856_Total Gain -0.31 8260)P(0) 5.785G Total Gain_2.55_0(120)0(0) ™~ 5.785G_Total Gain_3.31 0(0)®(110)
e
M A

] I . e
<»/}/ /\ e S
I =I5 BNy
b /> i / ¥ L %
i SN 7 A ﬁé
A NS \/ T
eaE el QT
J i
T\ 4 (I 4k
N A
./ . 1
N A s
- <
YZ_Ant. 2 YZ_Ant. 3 YZ_Ant. 4
Il 526 1ot Gain 052 009330 Il 526 ot Gain 11 000200 526 ot Gain 457, 009330
[l 5:36._1ota1 Gain 0.77_0010(50) [l 5:36_Total Gain_0.85 01(240) [l 5:36._Tota1 Gain 3.98_001(330)
/:'T . 5.6G_Total Gai .45_0(0)®(60) 1 . 5.6G_Total Gain_1.17_©(0)®(230) . 5.6G_Total 3.52_6(0)(40)
7 % 5.785G_Total Gain_-1.4_0(0)®(50) /// ‘\ o 5.785G_Total Gain_1.02_0(0)®(230) D ~ 5.785G_Total Gain_2.89_6(0)®(40)
% S BN IN N 7856 ain_-1.4. 7856, ain_1.02_ S - 7856 ain_2.89_
J /<i// ] FORS, = J
A v Y
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