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Antenna Under Test
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LTE / Wifi Combo Antenna 'J

i

137.0 mm

4G (LTE) 698~960 MHz IPEX-I / Blue
LTEL Multi-band Modified 1710~2170 MHz OD1.13mm
- Inverted-F Antenna 2300~2690 MHz L150mm
(o))
fo'e 4G (LTE) 698~960 MHz IPEX-I / White
3 LTE2 Multi-band Modified 1710~2170 MHz OD1.13mm
3 Inverted-F Antenna 2300~2690 MHz L100mm
. . Dual-band Modified  2400~2500 MHz IPEX-1/Blue
— ‘ WiFil OD1.13mm
WiFil WiFi2 Inverted-F Antenna 5150~5850 MHz L150mm
Dual-band Modified ~ 2400~2500 MHz 'g'a("lgri‘;?
LTE Antenna WiFi2 Inverted-F Antenna 5150~5850 MHz LZdOmm

WiFi Antenna
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Measurement Setup
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Antenna Pattern Measurement Setup

Satimo Starlab® Multi-Probe 3D Antenna Test System
(Calibration up to 10GHz)
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Antenna Pattern Measurement Setup

Satimo Starlab® Antenna Pattern Spherical Coordinate System

\\Jy
Z(ZY%0%2X-0°)

Polarization diagram

3D OTA Chamber-SATIMO satriab ® 2019 &MORE RESOURCES
L,, Probs*15; 600MHz~10GHz

Satimo StarLab System
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VSWR & Isolation Measurement Setup (L]

= Al AUTs (antenna under test) are measured simultaneously by
4-port vector network analyzer (VNA) in the LTE and WiFi
bands.

= VSWR (Voltage Standing Wave Ratio) & Isolation between
antennas are measured simultaneously.

= VNASsetup:

10 MHz ~ 8.5 GHz
1601 points / Span 8.49 GHz / Step 5.30625 MHz

= LTE bands : 698~960/1710~2170 / 2300~2690 MHz
=  WiFi bands: 2400~2500 / 5150~5850 MHz
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VSWR Measurement Results

iSourca

Standing Wave

<[
2

Load

Onginal Signal
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VSWR - LTE1 & LTEZ2

Tr 1 511 SWR 0.5000/ 1.00U
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Tr 2 522 SWR 0.500U/ 1.00U

>N~ 608000 MHE 377

e .

- 824.000 MH# 3.07
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VSWR — WIiFI1 & WiFi2 [L]

Tr 1 511 SWR 0.500U/ 1.00U Tr 2 522 SWR 0.500U/7 1.00U
6 \ =1 2.400 GHz 1.10 6 \I =1 2400 GHz 1.19
2.9 s ZASP—GHT 116 55 7 2o GHT 116
5 ‘I 3 2.000 GHz 1.41 5 \ - 2.500 GHz 1.47
l - 2.150 GHz 1.04 \ - 5.150 GHz 1.07
4.5 : S o0p Gy 120 4.5 5 5500 GHZ 121
4 l\ i 2.800 GHz 1.80 ] 5: 0.8504E5HZ 1.83

i , | A
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Ch1: Start 10.0000 MAz Stop 6.00000°GHz Ch1- Start 10.0000 MHz Ston 6.000000GHz
VSWR < 2.0:1 @ 2400 ~ 2500 MHz VSWR < 2.0:1 @ 2400 ~ 2500 MHz
VSWR < 2.0:1 @ 5150 ~ 5850 MHz VSWR < 2.0:1 @ 5150 ~ 5850 MHz
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|Isolation Measurement Results

§ 8

All rights reserved by GTT under NDA agreements

12



Isolation

L

137.0 mm

wuw 89/,
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LTE Antenna

I:I WiFi Antenna

Isolation [dB]
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Frequency [GHz]

698~960 MHz 6 dB min.

LTE vs LTE 1710~2170 MHz 11 dB min.

2300~2690 MHz 13 dB min.

L . 2400~2500 MHz 16 dB min.

WiFi vs WiFi
5150~5850 MHz 32 dB min.
LTE vs WiFi 2400~2500 MHz 20 dB min.
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Pattern Measurement Results
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Efficiency & Gain

LTEL LTEZ2 WIFI1 WIFi2
693 37% a4 02 698 36% 45 04 2400 71% -15 3.3 2400 67% 1.7 3.4
710 39% 41 0.7 710 37% 43 0.3 2450 73% -14 3.1 2450 69% -1.6 2.5
734 34% 47 0.0 734 35% 45 0.2 2500 72% -1.4 3.0 2500 68% -1.6 1.6
751 26% 58 1.0 751 38% 42 0.4 5150 76% -1.2 3.8 150 75% -1.2 4.7
768 27% 58 23 768 41% 3.9 1.2 5350 78% -1.1 4.2 5350 77% -1.1 52
798 26% 5.9 2.6 798 27% 5.7 2.8 5500 7% -1.1 4.2 5500 76% -1.2 5.2
824 34% 4.7 0.0 824 34% 4.7 07 5675 78% -1.1 4.5 5675 78% -1.1 55
849 34% 4.7 0.1 849 34% 4.7 0.1 5850 7% -1.1 5.2 5850 7% 1.1 5.4
869 28% -5.6 -0.4 869 34% 4.7 1.2
894 29% 5.4 0.9 894 33% -4.8 0.2 .
900 29% 5.3 1.0 900 34% 4.7 0.3
925 30% 5.2 1.0 925 33% -4.9 0.3
960 31% 5.1 0.8 960 33% -4.9 -0.4 < 137.0 mm >
1710 62% 2.0 1.6 1710 63% 2.0 2.7 TEL TE2
1805 58% 2.4 2.0 1805 63% 2.0 3.3
1880 58% 2.4 2.6 1880 63% 2.0 2.3 A
1900 60% 22 2.6 1900 63% 2.0 1.9
1920 62% 2.1 2.6 1920 62% 2.1 1.7
2110 64% -1.9 3.4 2110 65% -1.9 2.2 9
2170 70% -15 3.8 2170 70% -1.6 3.2 o
2200 71% -1.5 3.7 2200 71% -1.5 35 co
2300 72% -1.4 3.8 2300 71% -1.5 3.6 g
2305 73% 1.4 3.7 2305 71% -1.5 35
2315 72% -1.4 3.7 2315 71% -15 35
2350 74% -1.3 35 2350 73% -1.4 35
2360 74% -1.3 35 2360 73% -1.4 3.5 v
2400 74% -1.3 35 2400 72% 1.4 3.6
2500 71% -15 3.8 2500 69% -1.6 3.6
2595 72% -1.4 4.4 2595 69% -1.6 3.9
2690 66% -1.8 4.0 2690 69% -1.6 4.0
, LTE Antenna
I:I WiFi Antenna
¥
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2D Pattern — LTE1L
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2D Pattern — LTE1
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2D Pattern — LTEZ2
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2D Pattern — LTEZ2
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2D Pattern — WIFi1
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2D Pattern — WIFi2
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