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Test Information

hean——peserption

Brand Name Canopy

Equipment Sentinel

Test Location 8F, No. 3-1, YuanQu St. Taipei, Taiwan 115 R.O.C.
Test Condition Radiation

Test Engineer Shian Chuang, Sercomm

Test Environment  ETS-Lindgren AMS-8500 Antenna Measurement Chamber
Test Date Jun. 1, 2023 ~ Jun. 30, 2023
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Test Configuration

ETS-Lindgren AMS-8500 antenna measurement system with a size of 7.32(L) x 3.66(W) x 3.66(H) m3 is used
for antenna performance test, which is based on the great-circle test method defined by CTIA. The multi-
axis positioning system (MAPS) rotates the DUT around two orthogonal axes for full spherical coverage.
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Test Setup & Procedure

Fix the DUT on the dielectric support structure and connect the feeding cable to the antenna used for test
Set measurement parameters such as frequency range and sampling angle

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

H w nNoe

Repeat test procedure for other antennas

SEICLD/TIN

Confidential & Proprietary



Test Equipment & Calibration

Network analyzer and reference antennas are used for calibration. Path loss and cable loss for different
frequency bands can be checked and calculated.
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Test Equipment & Calibration

Brand Characteristics Model No. Calibration
Due Date

Precision Sleeve Dipole ETS-Lindgren 700 MHz ~ 900 MHz 3126-700 00169715 b. 23,2024

Precision Sleeve Dipole ETS-Lindgren 900 MHz ~ 1000 MHz 3126-900 00169592 Feb. 23, 2024

Precision Sleeve Dipole ETS-Lindgren 1400 MHz ~ 1700 MHz 3126-1550 00164599 Feb. 23, 2024

Precision Sleeve Dipole ETS-Lindgren 1700 MHz ~ 2000 MHz 3126-1850 00169588 Feb. 23, 2024

Precision Sleeve Dipole ETS-Lindgren 2000 MHz ~ 2300 MHz 3126-2150 00169593 Feb. 23, 2024

Precision Sleeve Dipole ETS-Lindgren 2300 MHz ~ 2700 MHz 3126-2500 00169597 Feb. 23, 2024

Precision Sleeve Dipole ETS-Lindgren 5000 MHz ~ 6000 MHz 3126-5500 00169728 Feb. 23, 2024

Horn Antenna SCHWARZBECK 1 GHz~ 18 GHz BBHA 9120D BBHA 9120D-1294 Apr. 7, 2024

EMQuest Antenna ETS-Lindgren Control chamber system  EMQ-100 1437 Non-Calibration Required

Measurement Software
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Antenna Specification

“

Antenna LTE Main Antenna LTE Aux Antenna WiFi Antenna GPS Antenna BLE Antenna
Operation Band LTE B12 LTEB2 LTE B4 LTE B12 LTE B2 LTE B4 WiFi 2.4G WiFi 5G GPS 11 BLE
Frequency
(MHz) 699~746 1850~1990 1710~2155 699~746 1850~1990 1710~2155  2400~2500 5150~5850 1575~1610 2400~2500

Tx:1.24~1.32 Tx:2.31~2.41 Tx:2.18~2.23
Peak Gain

(dBi) Rx: 1.25~1.57 Rx:1.70~2.15 Rx:1.96~2.23 3.09~3.51 2.2~4.09 2.59~2.8 2.3~3.1
Rx:1.27~1.35 Rx:2.32~2.41 Rx:2.16~2.25

Effi;:;:)ncy 56~62 62~65 57~63 56~61 56~57 58~61 68~73 62~69 61~68 71~73
Polarization Linear Linear Linear Linear Linear Linear Linear Linear Linear Linear
R“‘;;';l"““ <-6dB <-10dB <-10dB <-6dB <-10dB <-10dB <-10dB <-10dB <-10dB <-10dB
Material Metal Metal Metal PCB PCB
Type PIFA PIFA PIFA Dipole Dipole
Feeding Trace Trace Trace&Cable Cable Cable
Connector - - - Ipex MHF | Ipex MHEF |
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Antenna Design Information

Ant No. Operating Band Type Material Feeding Dimension
LTE Main & Aux B2/B4/B12 PIFA Metal RF Trace 75 x 18 x 13 mm3
. 2400 MHz ~ 2500 MHz
WiFi Ant PIFA Metal RF Trace 25x7 x 10 mm3
5150 MHz ~ 5850 MHz
BLE Ant 2400 MHz ~ 2500 MHz Dipole PCB 1.13 Normal Cable 40 x 10 x 0.4 mm3
GPS Ant 1575 MHz Dipole PCB 1.13 Normal Cable 65 x 10 x 0.4 mm3
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Return Loss — LTE Main Ant

14, dB.Mag 10 dB/.Ref 0.dB. Cal int.Offs

M1 699.000000 MHz -10.9070 dB
M2 746.000000 MHz -14.8928 dB
M3 1.710000 GHz -10.2790 dB
M4 2.150000 GHz -8.8529 dB

Start 500 MHz Pwr -10 dBm Bw 1 kHz Stop 3 GHz
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Return Loss — LTE Aux Ant

4,.dB.Mag..10.dB/.Ref.0.dB, Cal int. Offs

M1 699.000000 MHz -12.3517 dB
M2 746.000000 MHz -15.5947 dB
M3 1.710000 GHz -10.2499 dB
M4 2.150000 GHz -10.4458 dB

Start 500 MHz Pwr -10 dBm Bw 1 kHz Stop 3 GHz
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Return Loss — WiFi Ant

2.400000 GHz -14.4524 dB
2.500000 GHz -24.0340 dB
5.150000 GHz -16.3008 dB
5.850000 GHz -15.6281 dB

Start 2 GHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
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Return Loss — BLE Ant

\d dB Mag. 6 dB/ Ref -6.dB. Calint

M1 2.400000 GHz -22.5867 dB
* M2 2.500000 GHz -15.4399 dB

6
)

Start 2 GHz Pwr -10 dBm Bw 10 kHz Stop 3 GHz
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Return Loss — GPS Ant

514,.dB Mag. 6 dB/.Ref -6.dB. Cal.int
M1 1.575000 GHz -16.5440 dB

Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 2.5 GHz
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Isolation — LTE Main Ant & LTE Aux Ant

2, dB Mag. 6 dB/ Ref-6.dB. Cal int

M1 699.000000 MHz -13.1928 dB
M2 746.000000 MHz -13.6238 dB
M3 1.700000 GHz -24.1211 dB
M4 2.100000 GHz -23.2435 dB
M5 2.450000 GHz -30.3495 dB
M6 5.150000 GHz -47.6761 dB
* M5 5.850000 GHz -42.3410 dB

7T N S ' 62 N N v

Start 500 MHz Stop 6 GHz
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Isolation — LTE Main Ant & WiFi Ant

512, dB Mag 6 dB/ Ref -6 dB Cal int Offs

H

M1 699.000000 MHz
M2 746.000000 MHz
M3 1.700000 GHz
M4 2.100000 GHz
M5 2.450000 GHz
M 5.150000 GHz
* M5 5.850000 GHz
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Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
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Isolation — LTE Main Ant & BLE Ant

}2. dB Mag 6 dB/ Ref -6 dB Cal int

M1 699.000000 MHz -27.7491 dB
M2 746.000000 MHz -25.4685 dB
M3 1.700000 GHz -28.6078 dB
M4 2.100000 GHz -30.4876 dB
M5 2.450000 GHz -32.9980 dB
M6 5.150000 GHz -42.6757 dB
* M5 5.850000 GHz -39.8933 dB

Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz

/ ll
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Isolation — LTE Main Ant & GPS Ant

12, dB.Mag. 6 dB/.Ref -6.dB.Calint

M1 699.000000 MHz -34.1245 dB
M2 746.000000 MHz -22.5384 dB
M3 1.700000 GHz -17.2616 dB
M4 2.100000 GHz -26.4208 dB
M5 2.450000 GHz -32.3476 dB
M6 5.150000 GHz -43.0091 dB
*M5 5.850000 GHz -33.5287 dB

M5

g,
[ L P i ':.lx - JI.('_," .".." 'l,‘l," '._ J,v"ll I J‘-“,,"' \ =

Start 500 MHz Pwr -10 dBm Bw 10 kHz
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Isolation — LTE Aux Ant & WiFi Ant

512 dB Mag 6 dB/ Ref -6 dB Cal int

M1 695.000000 MHz -33.8787 dB
M2 746.000000 MHz -27.4544 dB
M3 1.700000 GHz -24.6868 dB
M4 2.100000 GHz -20.0096 dB
M5 2.450000 GHz -16.3728 dB
M 5.150000 GHz -27.6287 dB
*M5 5.850000 GHz -34.9409 dB

J I": | \ !
Start 500 MHz Pwr -10 dBm Bw 10 kHz
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Isolation — LTE Aux Ant & BLE Ant

12, dB Mag 6 dB/ Ref -6 dB Cal int

M1 699.000000 MHz -45

M2 746.000000 MHz -

M3 1.700000 GHz

M4 2.100000 GHz

M5 450000 GHz

M6 150000 GHz
*M5 5.850000 GHz

| M“
K ; \

Reul Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
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Isolation — LTE Aux Ant & GPS Ant

2. dB Mag. 6.dB/.Ref -6.dB. Calint

M1 699.000000 MHz -25.2310 dB
M2 746.000000 MHz -19.0334 dB
M3 1.700000 GHz -15.5250 dB
M4 2.100000 GHz -30.1175 dB
M5 2.450000 GHz -31.4050 dB
M6 5.150000 GHz -38.6846 dB
*M5 5.850000 GHz -35.4083 dB

M5

Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
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Isolation — WiFi Ant & BLE Ant

M1 699.000000 MHz -67.4649 dB
M2 746.000000 MHz -48.7761 dB
M3 1.700000 GHz -34.7256 dB
M4 2.100000 GHz -23.8834 dB
M5 2.450000 GHz -22.0549 dB
M6 5.150000 GHz -35.6097 dB
* M5 5.850000 GHz -30.8354 dB

M2
v

Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
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Isolation — WiFi Ant & GPS Ant

12. dB Mag 6 dB/ Ref -6 dB Cal int

a2\
A4 4 ! 1 |

Start 500 MHz
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Pwr -10 dBm Bw 10 kHz

M1 695.000000 MHz
M2 746.000000 MHz
M3 1.700000 GHz
M4 2.100000 GHz
M5 2.450000 GHz
M6 5.150000 GHz

*M5 5.850000 GHz

)
-46.2325 dB
-37.2973 dB
-16.7274 dB
-24.0741 dB
-37.3771 dB
-24.7033 dB
-24.4879 dB

Stop 6 GHz




Isolation — BLE Ant & GPS Ant

2. dB Mag 6.dB/ Ref -6 dB. Cal int

M1 695.000000

M2 746.000000 VM

M3 1.700000

M4 2.100000

M5 2.450000

Mé 5.150000 -39.4090 dB
*M5 5.850000 -32.2724 dB

M2 (
4 B

Start 500 MHz Pwr -10 dBm Bw 10 kHz
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Response (dB) A

3D Radiation Pattern — LTE Main Ant @ B12
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3D Radiation Pattern — LTE Main Ant @ B4
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3D Radiation Pattern — LTE Main Ant @ B2
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3D Radiation Pattern — Aux Main Ant @ B12
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3D Radiation Pattern — Aux Main Ant @ B4
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3D Radiation Pattern — Aux Main Ant @ B2
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3D Radiation Pattern — WiFi Ant @ 2.4GHz
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3D Radiation Pattern — WiFi Ant @ 5GHz

X
Y Y
3
s
=
2 YZ-Plane XY-Plane
o z ‘
| 1l
e
N EENEEEEEELY
HEEEEERRR
RN ENEENEE
X X Y
XZ-Plane SELRCD/TN

Confidential & Proprietary



3D Radiation Pattern — BLE Ant @ 2.4GHz
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3D Radiation Pattern — GPS Ant @ 1.575GHz
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2D Radiation Pattern — LTE Main Ant @ B12
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2D Radiation Pattern — LTE Main Ant @ B4
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2D Radiation Pattern — LTE Main Ant @ B2
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2D Radiation Pattern — LTE Aux Ant @ B12
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2D Radiation Pattern — LTE Aux Ant @ B4
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2D Radiation Pattern — LTE Aux Ant @ B2
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2D Radiation Pattern — WiFi Ant @ 2.4GHz
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2D Radiation Pattern — WiFi Ant @ 5GHz
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2D Radiation Pattern — BLE Ant @ 2.4GHz
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2D Radiation Pattern — GPS Ant @ 1.575GHz
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Peak Gain & Efficiency - LTE Main Ant

Antenna Efficiency
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Peak Gain & Efficiency - LTE Aux Ant
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Antenna Efficiency
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iciency

Peak Gain & Eff

SEICLD/TIN

5850 5850
5800 5800
5750 5750
5700 5700
5650 5650
g
5600 5600
i
=
5550 5550
5500 = = 5500 .
T T T
5450 = O =
5450 & =
5 X > &
5 S S
o i
5400 5 a 5400 5 3
m a (]
_I_l S
c L
5350 = 5350
Q
c
5300
< 5300
5250 5050
5150 5150
2500 2500
2450 2450
2400 2400

o o o o o o o
o s} ~ © Lo < ™ DS OMONLALWNO
(%) Aouaroyg ¥ N H e
(1gp) ures xead

>
—
O
+—
(]
=
Q.
(@]
—
[a
oJ
©
-
C
[}
©
4=
c
o
O




Peak Gain & Efficiency - BLE Ant
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Antenna Efficiency
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Peak Gain & Efficiency - GPS Ant
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Raw Data (LTE Main Ant@B12)

707 Theta Angl 0 15 30 45 60 75 90 105 120 135 150 165 180
Fhi &negle Eesponse Eesponse Eesponse Eesponse Response Eesponse Eesponse Eesponse Eesponse Eesponse Eesponse Eesponge Eesponsge (dE)
0 048 205 -1.98 -1.39 -1.39 -1.58 -1.79 122 -1.65 2599 429 403 3.2
15 045 -1.6 255 -1.18 1.7 -1.52 -1.95 -1.13 -1.35 283 342 -39 3.2
30 045 -1.15 311 .96 2 -1A45 212 -1.05 -1.12 2560 256 3076 32
45 .45 .7 367 075 2.4l -1.29 2,29 097 085 2.8 -1.69 363 3.2
60 048 0.25 -3.88 £.54 209 -1.33 242 .88 £.99 2.4 -1.98 -3.49 3.2
75 048 0.21 3.8 .33 203 -1.26 2.0l 0.8 -1.53 257 2595 -3.36 A2
90 048 0.66 3071 £.11 246 -1.2 26 £0.72 2006 261 352 323 32
105 045 1.11 362 0.1 239 -1.14 269 064 -2.59 255 4,59 -3.09 3.2
120 045 1.32 3,54 0.3 233 -1 NENTTS 065 312 265 -5.86 256 3.2
135 .45 1.18 345 0.27 NEREI S .94 2450 0.8 365 255 £.83 287 32
150 048 1.08 -3.36 0.25 s 0.8 2597 £.96 4.19 -3.28 -8 2,79 3.2
165 048 0.98 3,28 0.22 213 067 -A06 -1.12 472 -3.09 8.7 2.1 A2
180 048 0.59 -3.19 0.2 206 £.503 2315 -1.28 -5 -39 9,74 252 A2
195 048 0.79 3.1 0.18 2 0.4 324 -1.44 5.5 4.2 -10.71 254 3.2
210 045 0.7 -5.02 0.5 -1.93 .26 3.4 -1.59 £.32 4.5 1168 246 3.2
20 045 0.6 .93 0.3 -1.87 .13 343 -1.75 £.75 451 -1265 237 32
240 .45 0.51 2003 0.1 -1.75 0 -3.29 -1.91 £.36 ol -12.55 229 3.2
255 048 0.41 2.53 0.08 -161 0.14 2315 247 593 542 -11.54 221 3.2
2770 048 0.32 233 0.05 -1.46 0.27 -301 RE 0.5 072 -10.52 213 A2
285 048 0.21 213 0.03 -1.31 0.41 287 -2.38 -8 £.02 451 204 32
300 045 0.24 -1.93 007 -1.16 0.21 RENE 238 465 -0.05 549 2.3 3.2
315 045 .68 -1.773 .22 -1.01 .32 256 -2.35 423 -5.54 AT 289 3.2
330 .45 -1.13 -1.53 .37 .87 .56 244 e 3.8 0.3 £.46 349 32
245 048 -1.58 -1.24 .52 £0.72 -1.29 2.3 2.29 -3.38 505 544 409 3.2
SERCD/MN
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Raw Data (LTE Main Ant@B4)

1732 Theta Angl 0 15 20 45 60 ) a0 105 120 135 150 165 180
Fhi Angle Eesponse Eesponse Eesponse Eesponse Eesponse EResponse Response Eesponse Eesponse Eesponse Response Eesponse Eesponse (dE)
0 -1.57 .14 -1.06 2.2 -11.28 205 S ET -10.99 1.2 5497 2.2 573 2376

15 -1.57 0.23 .78 2.7 -10.68 -1.02 -1.24 9049 H9 .11 249 .0l -3.76
30 -1.57 .59 40.49 22D 9.98 -0.98 £.92 8.2 £.09 425 207 .29 3.6
45 -1.57 .96 4.2 -1.78 928 4.95 £.04 5.8 H.249 3349 -3.04 -7 3.6
60 -1.57 1.33 4.1 -1.21 8.7 -3.81 H.2 541 =599 2Z.od 303 4,85 3.6
75 -1.57 1.7 .14 .83 SN 258 -5.74 4.01 -5.68 -1.68 256 463 376
90 -1.57 2.0°7 .18 .36 H.97 -1.85 -0.27 262 -0.37 .52 268 4.41 -3.76
105 -1.57 2.23 .23 0.11 £.17 4151 451 -1.22 -0.07 0.03 2.0l 4.19 -3.76
120 -1.57 217 .27 (.55 -0.37 0.22 4.35 4.71 4,76 (.25 233 3.97 3.6

135 -1.57 2.2l .32 .36 4.58 4.14 -3.88 16 4.45 .12 216 383 3.6
150 -1.57 1.95 .36 0.17 -3.78 .5 342 249 4.15 .49 -1.98 3.7 -3.76
165 -1.57 1.69 0.4 .02 298 .56 2595 -3.38 -3.84 .56 -1.81 -3.57 -3.76

180 -1.57 143 .45 .21 2.18 -1.22 2449 427 -3.03 -1.23 -1.64 -3.44 -3.76
195 -1.57 117 43.49 4.4 -1.38 -1.08 203 .16 3.23 -1.61 -1.46 -3.31 -3.76
210 -1.57 0.91 40.54 4.9 41.58 -1.54 -1.56 £.05 2.9 -1.98 -1.29 318 3.6

225 -1.57 0,63 40.58 .78 0.22 2.3 -1.1 £.94 203 230 -1.11 3005 3.6
240 -1.57 0.39 .69 .98 4.14 266 -1.69 183 2.9 272 1.2 292 376
255 -1.57 0.13 0.3 117 -1.42 3.02 231 8.72 204 3.1 -1.02 279 -3.76
270 -1.57 .13 .91 -1.36 271 -3.38 293 S0l 2.0 347 -1.54 2.6 -3.76

285 -1.57 41.39 -1.01 -1.05 -3.99 -3.74 -3.06 -10.5 245 -3.54 216 203 3.6
300 -1.57 .61 -1.12 172 A 4.26 4.18 -10.24 241 3.8 245 250 3.6

315 -1.57 .83 -1.23 -1.88 £.55 454 4.8 S8l 236 3.8 2.8 364 -3.76
330 -1.57 -1.05 -1.34 204 -84 562 542 .38 232 -3.78 211 445 -3.76
345 -1.57 127 -1.44 2.7 8172 £.3 £.05 595 227 376 343 5.2 376
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Raw Data (LTE Main Ant@B2)

18580 Theta Angl 0 15 30 45 60 75 90 105 120 135 150 165 180
Fhi &ngle Eesponse Eesponse Eesponse Eesponse Eesponse Eesponse Eesponse Eesponse Eesponse Response Response Response Eesponse (dE)

0 2.0l 0.05 0.4 203 -10.68 .24 .57 -11.55 £5.594 -ohl -1.11 -/.14 471

15 251 0.41 .18 209 -10.12 -7.19 8.27 -10.36 8.4 483 -1.52 £.8 4,71

30 201 0.78 0.05 -1.66 957 £.15 =197 £.86 -1 .56 4,04 -1.94 £.45 4,71

45 251 1.14 0.28 . S.01 501 -6 =736 -7.a2 325 235 £.11 471

60 2ol Lo .31 43,79 545 4.06 -1.31 -0.56 £.52 =47 2.4 2.0 4.71
75 251 1.56 0.18 .35 =171 3002 £.38 4.37 £.66 -1.68 2. 543 471
a0 2.0l 2.23 0.06 0.08 £.97 -1.98 £.45 =287 £.4 .89 =02 -2.09 471
105 2.0l 241 £0.07 0.5z £.24 .94 £.02 -1.37 £.13 4.1 -1.83 474 471
120 2ol 2,20 0.2 0.92 DD 0.1 -2.08 .77 -2.87 0.14 -1.65 4.4 4.71
135 251 2.29 .32 0.7 476 .39 -5.15 -1.6 56l .14 -1.46 428 471

150 2.0l 1.98 .45 0.48 4.0z .38 4.7 =43 -0.34 041 -1.28 4.18 471
165 2.0l 1.68 .58 .26 -3.29 -1.38 4.29 227 -2.08 .68 -1.09 4.07 471
180 2ol 137 0.7 (.03 N -1.87 -3.86 4.1 452 4356 43.91 257 4.71
195 251 1.06 .83 .19 -1.81 -2.36 342 493 4.56 -1.23 072 -3.86 471

210 2.0l 0.76 .96 .41 -1.07 .56 299 -0.76 429 -1.5 .54 276 4771
22D 2.0l 0.45 -1.08 .63 .34 -3.35 -=.06 £.59 4.03 -7 .35 265 471
240 2ol 0.14 -1.04 41.85 43.57 -3.84 =302 142 2.8 2.5 0.4 -3.05 4.71
255 2.51 .16 -1.01 -1.07 -1.58 4.34 3.5 £.26 -2.56 232 063 244 471
270 2.0l 0.47 0.97 -1.29 =09 483 -3.99 S.09 233 .04 087 -2.34 4771
285 2.0l 0.7 .94 -1.01 26 -0.32 4.47 S92 =209 =586 -1.11 223 471
300 2ol 0.9 0.9 -1.58 461 -0.56 4.95 S8l 285 .14 -1.35 262 4.71
315 2.51 -1.04 .87 -1.52 o562 £.44 o.44 £.56 252 252 -1.59 451 471
330 2.0l -1.17 .84 -1.47 £.63 102 =092 8.3 =349 2.5 -1.83 o4 4771
345 2.0l 1.3 0.8 -1.41 -164 -i6 £.41 S.05 =.16 =.38 =07 £.3 471
SER/LCD/TIN

Confidential & Proprietary



Raw Data (LTE Aux Ant@B12)

746 Theta Angl 0 15 20 45 60 75 90 105 120 135 150 165 180
Fhi &negle Eesponse Eesponse Eesponse EResponse Response Eesponse Eesponse Eesponse Eesponse Eesponse Eesponse Eesponge Eesponse (dRB)

0 0,79 -1.58 219 22 -1.59 .56 0.01 0.26 1.32 1.4 1.54 148 0.72

15 .79 207 -1.35 2.6 0.7 -1.2 0.1 043 1.17 1.55 1.56 1.02 0,72

30 .79 365 .51 RERSS 0.19 -1.85 062 -1.12 102 069 1.57 0.35 0,72

45 0,79 4.53 0.34 -3.39 1.07 2.5 0.93 -1.81 0.87 0.16 1.55 .31 0.72

60 0,79 542 0.79 =378 1.46 =314 091 2.0l 0.72 -1.01 1.47 0.98 0.72

75 0,79 £.3 0.5 4.18 1.49 -3.79 0.05 32 0.56 -1.57 1.55 -1.64 0.72

90 0,79 -7.19 0.2 457 1.329 4.44 0.19 -3.89 0.4 202 1.42 2.3 0.72

105 .79 5.07 009 4.9 1.09 -5.409 .17 4.59 0.24 S350 1.29 297 072

120 .79 8.23 .35 -0.35 0,79 -5.6 .53 4283 0.03 4,29 1.16 =304 0,72

135 0,79 S 067 514 0.49 -5.29 £.29 447 0.08 -3.83 1.03 243 0.72

150 0,79 -7.18 £.96 492 0.18 497 -1.25 4.12 0.24 326 0.9 -1.51 0.72

165 0,79 £.66 -1.26 4.7 £0.12 466 -161 376 0.4 269 077 -1.19 0.72

180 .79 £.14 -1.55 4.43 .42 4.34 -1.97 241 43.55 213 .64 .58 0.7z
195 .79 -6l -1.54 4.26 .72 4.03 233 =205 4,71 -1.56 0,501 0.04 0.7z
210 .79 5.9 =13 4.04 -1.02 372 269 269 L.87 .99 0.38 .66 0.7z

225 .79 4.57 243 -2.82 -1.32 24 -2.05 234 -1.03 .43 0.25 1.28 0.7z
240 .79 4.04 A 26 -1.57 -3.09 -84 -1.98 .84 0.14 0.37 1.49 0.7z
22D .79 -3.02 .76 -3.38 -1.76 =17 s -1.63 .62 0,71 0.63 1.51 0.7z
270 .79 3 =92 216 -1.94 =46 <41 -1.27 .41 127 (.89 1.13 0.7z
282 .79 248 =307 .95 .13 .14 2 40.52 0.2 1.44 115 1.4 0.7z
300 .79 2.39 3.23 298 232 -1.99 -1.58 .88 (.01 116 1.41 143 0.7z
315 .79 2.3 -3.38 -3.25 2.3 -1.92 1.7 .86 0.23 1.24 1.47 1.06 0.7z
330 .79 2.22 -3.04 -3.53 - .69 -1.85 -1.56 .84 0.44 1.32 1.53 1.5 0.7z
345 .79 213 N 28 =58 1.7 -1.34 082 (.65 14 1.19 1.33 0.7z
SER/LCD/TIN

Confidential & Proprietary



Raw Data (LTE Aux Ant@B4)

2122 Theta Angl 0 15 20 45 0 75 a0 105 120 135 150 165 180
Phi &nele Response Eesponse Eesponse Eesponse Eesponse Response Eesponse Eesponse Eesponse Eesponse Response Response Eesponse (B

0 056 0.06 061 -3.92 -12.55 -10.72 Q63 £.95 -3.65 224 .52 254 5,38

15 056 0.99 .81 330 -12.09 Q67 Q.39 £.99 3,65 207 .92 2.5l -5.38

30 .56 1.11 -1 2.9 -11.64 563 S.16 -7 -3.66 -3.29 -1.33 267 -0.38

45 .56 1.24 1.2 2.2 -11.18 -1.58 5.92 -1.01 -3.66 -3.82 -1.73 -=.54 -0.38

60 (.56 1.36 -1.28 -1.66 -10.73 £.04 8.0 -1.02 3.8 4.34 213 3 -2.38

7o .56 1.88 -1.14 109 2.94 5449 -1.96 103 4.1 4.87 Z.od 316 -0.38

a0 .56 2.11 -1 .53 S.14 4.44 -14 -1.04 4.4 -5.39 -2.94 -3.33 -0.38
105 0.56 223 .85 0.04 8.35 34 £.83 106 4.7 -0.92 -3.34 -3.49 -0.38
120 0.56 221 4.71 0.59 100 204 .27 -7 -3 £H.42 3.5 3.62 -2.38
135 (.56 2.06 40.57 (.35 .70 2549 -2.71 .57 .31 £.11 4,15 3.7 3,38
150 0.56 191 .43 0.11 -5.595 -3.23 5.5 £.74 5.6l -5.79 4.56 3.7 -5.38
165 0.56 1.76 .28 .13 -5.16 -3.57 4.58 £.6 -0.91 .48 4.96 -3.85 -0.38
180 0.56 161 4.14 .37 4.36 3.92 4.02 H.47 6.21 216 -2.36 -3.93 -2.38
195 (.56 1.46 0 .61 3,00 4.26 346 H.34 6.0l 4.8 SN 4.01 3,38
210 0.56 1.31 0.14 .85 2.6 4.6 -=.89 £.2 £.81 4.54 £.17 4.09 -5.38
225 .56 1.15 0.28 -1.09 -1.97 4.95 2.33 £.07 -1l 4.2z £.57 4.17 -0.38
240 .56 1 0.38 -1.33 -1.56 -3.29 295 -0.94 £.82 -3.91 £.28 4.25 -0.38
200 (.56 (.85 0.47 1.7 204 -0.63 3.6 0.8 6.0 -3.09 2.6 432 -2.38
270 .56 0.7 (.55 -1.81 3.22 -0.598 4.27 567 £.18 -3.28 4.91 4.4 -0.38
285 .56 007 0.64 2005 3.9 H.32 4.91 -5.04 -5.86 -2.96 4.2z 4.48 -0.38
300 .56 0.34 0.72 =003 4.58 107 -3.06 £.17 -0.04 2.8 -3.504 437 -0.38
315 (.56 0.61 0.81 -1.78 -2.26 5.00 6.21 £.50 -0.21 2.8 2.8 426 -2.38
330 .56 0.88 0.9 153 -5.94 203 .85 103 4,59 2.6 216 4.14 -0.38
345 .56 1.15 0.93 -1.28 H.62 -10.01 -1 8.22 4.57 2.3 -1.47 4.03 -0.38

SER/LCD/TIN

Confidential & Proprietary



Raw Data (LTE Aux Ant@B2)

1990 Theta Angl 0 15 20 45 60 75 90 105 120 135 150 165 180
Fhi &negle Eesponse Eesponse Eesponse EResponse Response Eesponse Eesponse Eesponse Eesponse Eesponse Eesponse Eesponge Eesponse (dRB)

0 .98 0.87 248 -0.92 -10.1 .74 -10.02 -8 468 403 26 306 408

15 .95 1.08 2.9 545 -10.03 -7 92 874 =751 472 465 296 -5.04 408

30 .93 1.93 -3.32 4597 995 -7l L4656 716 475 -5.33 -3.33 =501 405

45 .95 205 3003 4.5 .85 £.25 Q.15 £.581 475 -0.98 369 299 405

6 .95 207 -3.91 402 893 55 .79 £ 46 485 £.63 404 297 405

75 .98 1.93 364 -3.55 902 463 8.3 £.11 4.96 -1 4.3 2595 408

a0 .98 1.05 -3.36 -A08 £.21 381 -2l 075 -0 -7 92 457 253 408

105 .98 207 -308 26 -4 299 -1.32 -0 2018 8.57 453 2591 408

120 .95 1.72 281 214 £.59 254 £.83 -0.35 -5.29 8.2 -5.09 3 408

135 .98 137 =03 .33 =278 =83 £.34 .71 41 5.8 -2.36 3.2 4.08
150 .98 1.02 .26 .06 497 3.3 2.8 £.06 -2.02 541 2.6 344 4.08
165 .98 0.67 -1.98 2.6 4.16 3.8 -2.35 .41 263 802 -3.89 367 408
180 .98 0.32 -7 =297 -3.35 4.29 486 £.76 574 -163 £.15 -3.89 408
195 .98 .03 -1.43 -3.18 2.4 477 437 -1.11 -3.85 -1.23 H.41 4.1z 408
210 .98 .37 -1.15 -3.39 -1.74 -0.26 -3.88 -1.46 -2.56 £.54 H.68 4.34 408

225 .95 .72 .87 26 .93 =074 -2.39 -181 £.07 £.45 £.94 -4.56 4.08
240 .95 -1.07 4186 38 43.96 £.23 428 £.16 £.25 £.05 £H.69 479 4.08
22D .98 -1.42 4191 4.01 -1.94 £.71 -2.18 £.501 £.44 -2.66 .15 -2.01 4.08
20 .98 175 43.95 4.22 =92 i £.07 587 £.62 227 2.6l -2.23 4.08
282 .98 1,13 40,99 4.43 3.9 168 £.56 922 .81 4.88 5007 546 4.08

300 .98 .51 -1.03 4.35 4.39 £.59 -1.86 9.55 £.59 471 4.53 -2.31 408
315 .98 0.11 -1 401 -0.87 973 £.75 988 -1.18 476 -3.99 .14 408

330 .98 0.73 -1.11 367 £.35 -10.87 G964 -10.21 -1.36 4.8 =345 497 408
345 .95 .46 -1.15 -3.33 -1.83 -12.01 -10.53 -10.53 -1.05 4585 249 43 4.08

Confidential & Proprietary



Raw Data (WiFi Ant@2450MHz)

2450 Theta Angl 0 15 20 45 60 75 an 105 120 135 150 165 180
Fhi Angle Eesponse Eesponse EResponse Eesponse Eesponse EResponse Response Eesponse Eesponse Eesponse Eesponse Eesponse Eesponse (dE)
0 -1 &Y 2.3 4,36 4.19 2.52 .18 013 0.24 271 £.87 £.98 -1.52 5b2

15 -1.67 344 459 4.12 266 2.2 0.06 .54 -3.04 =007 -1.01 -2.29 .62
30 -1.67 -3.58 -5.29 4.04 2.6 4.41 0.05 -1.92 298 4.28 £.14 -3.37 .62

45 -1.67 365 3.0 -3.79 2.5 £.46 0.03 -3 2.92 -3.08 4.96 4.14 -0.62

60 -1.67 361 2.7 -3.36 293 .59 .01 3.11 2.8 -3.03 3.0 4.05 -0.62

7o -1.67 -3.08 0.4 2.9 301 .31 .01 3.21 2.9 -3.48 209 -3.596 =002

a0 167 -3.04 6.1 2449 309 4.74 0 3.1 241 342 -1.4 387 -5.62
105 -1.67 -3.501 H.21 206 3.2 4.17 0.1 341 202 -3.37 .78 378 -5.62
120 -1.67 -3.47 -0.73 162 -3.44 36 0.21 -3.02 -1.64 3.32 .29 -3.69 -0.62
135 -1.67 -3.44 -03.26 -1.19 363 3.02 0.31 362 -1.26 3.260 0.2 3.6 -0.62
150 -1.67 -3.00 478 -1.42 382 245 042 -3.08 .87 -3.05 0.69 -3.01 -0.62
165 -1.67 3.7 4.3 -1.74 4.01 -19 0.52 3.2 .49 282 1.18 3.27 -0.62
180 -1.67 -3.89 383 2007 4.19 -1.350 (.63 293 .11 209 165 302 =002
195 167 406 -3.350 =4 4.38 .81 0,73 25 0.19 237 217 2.7 002
210 167 4.23 288 273 383 0.26 0.85 2.28 0.4 2.14 176 2.52 -5.62
225 -1.67 441 278 -3.05 246 0.29 1.11 -1.95 .99 -1.91 0.44 2.27 -5.62
240 -1.67 458 276 -3.38 1.1 0.83 1.37 -1.63 -1.58 -1.68 .88 203 -0.62
200 -1.67 463 273 371 0.27 1.38 1.64 -1.31 216 -1.46 2.2 178 -0.62
270 -1.67 455 2.7 312 164 1.93 19 237 2.5 -2.04 -3.04 -1.53 -0.62

2850 167 4.43 268 2.2 3.01 1.55 2.16 342 -3.34 283 4.54 -1.37 -0.62
300 167 4.41 205 -1.38 3.0l 1.75 243 4.45 -394 303 £.16 -1.21 =002
315 167 4.33 293 .51 3.34 1.66 165 504 501 4.42 £.74 -1.06 -5.62

330 -1.67 -3.78 24 0.36 257 1.57 .15 H.32 6.1 -0.21 -1.25 0.9 .62
345 -1.67 -2.56 -3.88 .73 2 1.22 -1.94 -0.81 -1.19 .44 176 .66 .62

Confidential & Proprietary



Raw Data (WiFi Ant@5800MHz)

5500 Theta Angl 0 15 30 45 6 75 Q0 105 120 135 150 165 180
Fhi &ngle Response EREesponse Eesponse Eesponse Eesponse EResponse Eesponse Eesponse Eesponse Response Response EResponse Response (dE)

0 1.74 2.16 2.8 0,79 1.04 -5.85 246 -1l -10.52 .41 448 L6l 9.234

15 1.74 1.94 -1.9 0.4 0.61 -5.39 2.4 .41 992 -85 £.95 833 9,234

30 1.74 1.73 -1.96 0.01 0.57 4.94 4.12 872 598 -1.25 B8.57 8,05 9,34

45 1.74 1.63 266 0.18 208 449 -5.5 -11.03 S8.03 £.83 9.89 8.7 .34

G 1.74 1.71 3,35 0.18 3.6 4,358 £.85 845 -7 09 £.5 -11.2 837 9.4

o 1.74 1.78 4,05 0.18 ! 4,28 5.26 187 £.15 £.16 1252 157 924
a0 1.74 1.56 4.74 0.18 £.62 4.17 9.14 £.28 £.14 -5.83 -13.83 157 9.34
105 1.74 1.94 -5.16 0.18 £.33 4.06 B0z 469 £.13 -5.449 -14.13 117 9.34

120 1.74 202 4.01 0.18 -5.48 -3.96 £.9 211 £.11 216 -14.19 £.77 534
135 1.74 2.09 256 0.18 462 -3.85 -2.78 -1.52 £.1 482 -14.25 £.38 S.34
150 1.74 202 1.7 0.2z 3.0 3,74 4 66 .87 £.08 -0.03 -14.31 -2.98 934
165 1.74 1.59 .55 0.26 2.9 345 -3.04 .15 £.07 -0.28 -14.37 £.46 934
180 1.74 1.75 061 0.3 206 316 =42 343 £.06 =003 -14.43 106 934
195 1.74 162 2.76 0.35 -1.21 256 -1.3 471 £.03 =279 -14.49 165 534
210 1.74 1.49 4.09 0.39 .75 2.9 .26 -2.99 -2.91 £.04 -13.76 £.24 534
220 1.74 1.35 3.2 0.43 .72 2.26 0.27 127 -2.78 £.29 1223 £.83 534

240 1.74 1.22 1.13 0.4 0.7 -1.97 .28 556 -2.66 £.54 -10.7 S.43 S.34
200 1.74 1.13 0.07 .51 0.67 167 41.29 H.83 -2.03 £.8 917 -10.02 9.34
270 1.74 1.08 .99 0.1z .65 -1.37 0.3 5.4 54l £.28 -1.64 1061 924
285 1.74 1.04 2.06 .42 0.62 -1.49 .32 -1.25 -0.28 -5.55 £.11 -10.27 534

300 1.74 1 212 .96 L6 16 .33 -2.96 .16 4383 4.57 985 9.34
315 1.74 0.95 -3.28 -1.49 .51 1.7z -117 467 £.23 4.11 -1.14 S.44 9.34
330 1.74 1.07 283 203 .42 -1.54 =83 423 -i.3 -3.38 -10.1 S.03 £.34

345 1.74 141 2.39 077 .32 2.6 4.49 =187 5.37 .04 -12.06 554 534

SER/LCD/TIN

Confidential & Proprietary



Raw Data (BLE Ant@2450MHz)

2450 Theta Angl 0 15 30 45 6 75 Q0 105 120 135 150 165 180
Fhi Angle Response EREesponse Eesponse Eesponse Eesponse Eesponhse Eesponse Eesponse Eesponse Response Response Response Eesponse (dED

0 -1.43 252 2.0 -3 5.2 £.73 -3 49 .24 s =172 £H61 -2.06

15 -1.43 1.24 -1.54 -1.35 545 441 S50l £.34 -5.52 £.51 425 427 256

30 143 1.85 2.5 0.3 ST 2.1 4.9 -5.76 £.3 £.34 4 A6 -394 256

45 -1.43 1.73 -1.38 1.84 £.01 .54 4.91 =275 -1.18 £.18 457 267 2.05
B0 -1.43 0.54 .25 0.55 4.26 2.24 =545 -{04 S.07 £.77 438 4.19 206

7o -1.43 0.05 0.87 .74 2.0 -3.93 372 £.33 £.95 -7.44 -2.09 472 256

Q0 -1.43 .54 2 -2.04 .74 -0.62 2.8 L6062 S84 4.1 021 -0.24 -2.06
105 -1.43 -1.54 2.75 -3.33 (.38 -1.32 =0 -10.91 .35 8.76 493 -7 -2.06
120 -1.43 2.3 1.9 462 .17 .01 2D 122 5.76 G943 4,75 £.29 2.05
135 -1.43 -3.05 1.06 -5.91 .73 -10.7 =54 -13.49 .16 -10.09 4.52 £.51 -2.56
150 -1.43 2.1 0.21 12 -1.28 102 -3.49 -11.73 -7.56 -10.53 429 £.78 256
165 -1.43 -1.16 -1.64 £.27 -1.54 8.75 -2.05 S.66 £.97 S0l 406 £.19 -2.06
180 -1.43 -0.21 -10.48 .24 £.39 -0.29 4.3 4.59 £.37 249 -1.83 0.1 -2.06
195 -1.43 .74 £.33 4.91 4.94 =083 465 D02 =278 S8 -3.59 4,99 2.05
210 -1.43 168 3.18 -3.19 3.5 435 4.55 245 .04 4.44 -2.35 -4.39 -2.56
220 -1.43 2.63 293 2.16 3.15 292 402 -1.37 4.19 292 -2.595 279 256
240 -1.43 3.1 1.6 -1.13 2.9 -1.46 -1.74 .16 -3.34 -14 -2.06 -2.19 -2.06
200 -1.43 2.09 .68 .11 243 115 (.09 0.1z =49 0.1z =17 2849 -2.06
270 -1.43 2.3 -Su2d 4.9 507 (.09 112 243 3.1 2.0z 2.24 262 2.05

285 -1.43 .35 1.16 0.26 -1.71 371 1.92 443 .79 -1.71 -1.38 431 -2.56
300 -1.43 -1.57 2.08 .38 -1.35 499 2.09 £.71 0.06 -2.05 .93 .02 256
315 -1.43 2.9 2.07 -1.03 206 .27 1.02 £5.93 =.28 4.4 L.87 =273 -2.06
330 -1.43 -1.53 1.33 -1.67 3.24 185 4.13 5.96 483 -7 -1.04 0.8 -2.06
345 -1.43 .35 .59 22D 4.41 085 .04 .54 -1.37 401 1.2 4.49 2.05

SER/LCD/TIN
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Raw Data (GPS Ant@1575MHz)

1575 Theta Angle 0 15 30 45 ) 75 %) 105 120 135 150 165 IR0
Phi Angle (Response (Response (Response (Response (Response (Response (Response (Response (Response (Response (Response (Response (Response (dB)
0 -5.84 -1.84 1.71 1.61 0.3 -).53 -2.78 -5.09 -4.36 -5.89 -5 -1.07 -0.29
15 -5.84 -7.48 -3.31 (.45 1.34 -0.49 -4.15 -4.96 -8.01 -4.22 -3.05 -1.09 -0.29
30 -5.84 -1.2 -3.86 0.69 0.18 -0.71 -6.13 -3.85 -6.14 -3.08 0.53 -0.09 -0.29
45 -5.84 -6.91 -3.96 0.92 -1.81 -0.94 -4.76 -2.73 -4.47 -3.74 0.04 0.83 -0.29
60 -5.84 -T.18 -4.06 0.5 -3.89 -1.57 34 -3.1 -2.79 -3.24 -0.45 -1.08 -0.29
75 -5.84 -7.59 -4.16 -5.31 -5.98 -2.65 =203 -6.07 -2.6 2.0 -1.29 -2.98 -0.29
90 -5.84 -4.71 -3.38 -6.12 -5.53 -6.73 -4.49 -12.04 -4.16 -12.16 -2.18 -6.89 -0.29
105 -5.84 -8.15 -4.64 -3.92 -5.84 -4.81 -3.39 -7.99 -3.71 -7.65 -3.08 -242 -0.29
120 -5.84 -7 -4.9 -2.16 -5.15 -4.29 -4.3 -0.68 -4.26 -3.25 -3.34 -2.6 -0.29
135 -5.84 -5.85 -4.96 -2.4 -4.47 -3.51 -4.99 -7.37 -4.46 -4.86 -2.35 -2.78 -0.29
150 -5.84 47 -4.13 -5.63 4.7 -2.73 -4.6 207 -4.53 -6.47 -1.36 -2.95 -0.29
165 -5.84 -2.28 -4.29 -6.41 -5.04 -4.4] -4.22 -2.89 -4.61 -7.86 -4.36 1.4 -0.29
180 -5.84 -2.48 -5.45 -7.49 -6.38 -6.13 -5.83 -2.96 -6.68 -2.38 -7.56 2.8 -0.29
195 -5.84 -2.67 -4.04 -5.57 -5.79 -5.85 -3.59 -6.03 -4.91 -4.89 -4.62 1.24 -0.29
210 -5.84 -2.83 -3.18 -6.65 -6.34 -1.57 -347 -5.11 -5.16 -34 -1.22 -0.77 -0.29
225 -5.84 -4.12 -2.32 -5.98 -6.88 -1.77 -3.35 -4.55 -541 -3.12 -1.82 -0.37 -0.29
240 -5.84 -3.41 -2.46 -5.21 -743 -6.84 -3.23 -3.99 -6.41 -3.55 -243 0.03 -0.29
255 -5.84 2.7 -2.66 -4.43 -6.28 -5.91 -5.81 -343 -8.35 -3.97 -3.05 0.43 -0.29
270 -5.84 -5.68 -1.88 -5.62 -4.71 -5.97 -6.39 -6.05 -7.28 2.4 -1.97 -1.67 -0.29
285 -5.84 -3.65 -3.1 -2.66 -2.55 -3.81 -1.97 297 -10.21 =392 -4.13 207 -0.29
300 -5.84 -4.62 -3.29 -1.7 -0.7 -2.64 -1.42 -2.89 -10.79 -3.08 -342 -3.48 -0.29
315 -5.84 -5.59 -3.4 -0.72 0.77 -1.48 -0.67 -2.82 -6.13 -2.24 -2.71 -4.43 -0.29
330 -5.84 -6.38 -3.51 0.96 2.24 -0.31 (.08 -3.28 -1.48 -1.79 -1.86 -3.61 -0.29
345 -5.84 -7.12 -3.27 2.21 1.84 1.19 -1.3 -3.65 -1.37 2.2 -0.36 -2.36 -0.29
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