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' Test Chamber General Information

* Antenna Vendor : WNC

« Test Date : Dec. 2024

« Test Engineer : Joe / Ceci

* Measurement System : SATIMO SG24
« Software Name : Wave Studio

« Software Version : 22.5.6




' Antenna Measurement System Information

* Measurement System: SATIMO SG24 Chamber

Measurement setup:

- pattern & gain measurement

1.satimo chamber (SG24)

2.satimo program (wave studio)

3.system overview :

- test item

1.antenna passive test 400MHz~9GHz

» Calibration Information

Device Type / Model Serial # Manufacture Cal. Date
Antenna Measurement System | SG24-L HKG1669S MVG-SATIMO 2024-11
Network Analyzer Keysight E5080B MY59203136 Keysight 2024-11

R



' Test Procedure




5GL1/2 5GL1_0deg|5GL1_7deg|5GL2_0deg|(5GL2_7deg

VSWR <20
H plane (3dB Avg.) 37° 36° 36° 350
V plane (3dB Avg.) 37° 37° 36° 36°
Peak Gain
of Major Polarization 8.8 9.0 9.4 9.4
Front Efficiency (Avg.) 50% 48% 51% 51%
5GL1 5GF1 GNSS
2G2 o1 3??@?#-?5?2?) o8 0.29dB @5GHz 0.92dB @5GHz
2G1 0T (56L2: 270 mm) 0.31dB @6GHz 1.00dB @6GHz
6G3
6G1 5GL2 5GF2 5GL3/4 5GL3_0deg|5GL3_7deg|5GL4_0deg|5GL4_7deg
5GL3 5GF3 VSWR <20
6G2 6G4 H plane (3dB Avg.) 350 350 36° 340
V pl 3dB Avg. 0 ° ° o
2G4 SC2 plane (3dB Avg.) 34 34 36 35
5GL4 5GF4 Peak Gain
3C1 of Major Polarization 9.3 9.2 9.0 9.0
2G3 LED Effici A
iciency (Avg.) 48% 47% 49% 47%
Uwe1l  Uwe2 1.37 LLS cable |
o1. (52’[‘3_ > 45’?“ nf) 0SS 0.82dB @5GHz 1.26dB @5GHz
i 0.89dB @6GHz 1.37dB @6GHz

(5GL4: 370 mm)
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' 5GL Antenna Radiation Pattern Boresight mode




* Measurement chamber sampling is 3 degree / step *
5GL antenna
Boresight mode

Peak Gain F/B F/B Peak Gain F/B F/B

5GL1 of Major Ratio | Ratio-

Efficie Efficie

ncy

of Major Ratio | Ratio-
Xz/vz Polarization -1 2 ncy Polarization -1 2

+ 5GL1 & 5GL3 - V-Pol.

5150 8.1 0 36/39 23/30 34/34  43/41 44% 5150 9.1 0 36/36 30/30 32/33  43/37 51%
+ 5GL2 & 5GL4 - H-Pol.

5250 8.6 0 36/39 23/29 34/30 41/38 53% 5250 94 0 36/36 30/30 34/34  46/39 53%

5350 8.8 0 39/33 30/29 31/31  40/36 53% 5350 9.2 0 36/36 30/30 37/36  41/41 50%

Avg. 8.5 0 37/37 25/29 33/32  41/38 50% Avg. 9.2 0 36/36 30/30 34/34  43/39 51%

Peak Gain F/B F/B Peak Gain F/B F/B

)?ZG/?Z of Major SLL | Ratio | Ratio- Efr:‘::qe )?ZG/I\-(4Z of Major SLL | Ratio | Ratio- Ef:::ae
Polarization -1 p y Polarization -1 2 y
5150 8.7 0 39/36 30/30 33/34  41/41 47% 5150 8.1 0 36/39 29/30 35/31  40/37 45%
5250 8.6 0 33/33 30/29 32/32  38/39 46% 5250 8.5 0 36/36 30/30 33/34  41/39 49%
5350 9.3 0 33/33 30/29 34/36  42/38 50% 5350 9.0 0 36/33 29/30 31/33  42/36 53%
Avg. 8.9 0 35/34 30/29 33/34  40/39 48% Avg. 8.5 0 36/36 29/30 33/33  41/37 49%
F/B Ratio-1
= -90~90degq,
B = -180~ -90deg./90~180deg.
F/B Ratio-2
F =-90~90deg.,

B =-180~ -130deg./130~180deg.
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' 5GL Antenna Radiation Pattern steering mode
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* Measurement chamber sampling is 3 degree / step *
5GL antenna
Steering mode

Peak Gain F/B F/B . . Peak Gain F/B F/B . .
X2/VZ of Major Ratio | Ratio- Efrm:::ae of Major Ratio | Ratio- Efrl:::ae
Polarization -1 2 y Polarization -1 2 y

5GL1

+ 5GL1 & 5GL3 - V-Pol.

5150 7.9 -15  36/39 29/26 33/35  39/39 42% 5150 9.2 -12 36/36 30/30 32/32  41/37 51%
+ 5GL2 & 5GL4 - H-Pol.

5250 8.5 -15  36/39 29/28 31/32  39/36 50% 5250 94 -12 36/36 30/30 34/34  42/37 52%

5350 9.0 -15  36/33 25/27 30/30  36/33 52% 5350 9.2 -15  33/36 28/30 30/35  40/40 49%

Avg. 8.5 -15  36/37 28/27 31/32  38/36 48% Avg. 9.2 -13  35/36 29/30 32/34  41/38 51%

Peak Gain F/B F/B Peak Gain F/B F/B

)?ZG/?Z of Major SLL | Ratio | Ratio- Efr:‘::qe )?ZG/I\-(4Z of Major SLL | Ratio | Ratio- Ef:::ae
Polarization -1 p y Polarization -1 2 y
5150 36/36 30/30 30/33  40/38 48% 5150 36/39 27/29 30/30  39/35 42%
5250 8.6 -12  36/33 28/29 31/35  39/35 45% 5250 8.5 -15  33/33 26/27 29/30 39/36 48%
5350 9.2 -15  33/33 28/29 30/35 41/36 48% 5350 9.0 -15  33/33 25/28 27/28  36/34 51%
Avg. 8.9 -13  35/34 29/29 31/34  40/37 47% Avg. 8.5 -15  34/35 26/28 29/29  38/35 47%
F/B Ratio-1
= -90~90degq,
B = -180~ -90deg./90~180deg.
F/B Ratio-2
F =-90~90deg.,

B =-180~ -130deg./130~180deg.

12




5GF1/2 5GF1_0Odeg|5GF1_7deg|5GF2_0deg|5GF2_7deg

VSWR <2.0
H plane (3dB Avg.) 36° 36° 370 350
V plane (3dB Avg.) 33° 34° 330 33°
Peak Gain
of Major Polarization 9.8 10.0 10.6 10.6
Front SRS (AE) 49% 49% 55% 54%
5GL1 5GF1 GNSS
2G2 o1 '3(752?142872‘“‘?:::)'033 0.92dB @5GHz 0.41dB @5GHz
2G1 0T (5GF2: 120 mm) 1.01dB @6GHz 0.44dB @6GHz
6G3
6G1 5GL2 5GF2 5GF3/4 5GF3_0deg|5GF3_7deg|5GF4_0deg|5GF4_7deg
5GL3 5GF3 VSWR <20
6G2 6G4 H plane (3dB Avg.) 36° 36° 37° 340
2G4 SC2 V plane (3dB Avg.) 33° 35° 300 330
5GL4 5GF4 Peak Gain
SC1 of Major Polarization 10.3 10.3 10.7 10.7
2G3 LED Efficiency (A
iciency (Avg.) 51% 51% 55% 54%
Jwe1 Uwez 1.37 LLS cable |
o1. (52’;‘3_ o g‘;‘mﬁ) 088 0.73dB @5GHz 0.49dB @5GHz
(5GF4: 145 mm) 0.80dB @6GHz 0.54dB @6GHz
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' 5GF Antenna Radiation Pattern Boresight mode
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* Measurement chamber sampling is 3 degree / step *

Peak Gain F/B F/B . . Peak Gain . .
of Major SLL | Ratio | Ratio if:'cc' of Major E;:::cl
Polarization S | -2 y Polarization y

5150 8.9 0 36/36 24/30 36/36 43/39 48% 5150 9.5 0 39/36 23/30 34/34 42/44  54%
5250 9.3 0 36/33 28/30 39/35 44/43  50% 5250 10.3 0 39/33 26/30 41/32 44/42  57%
5350 9.4 0 36/33 29/30 37/33 41/42  47% 5350 10.0 0 39/33 30/30 38/34 44/40 56%
5450 9.6 0 36/33 30/30 32/32 40/43 50% 5450 10.6 0 36/33 30/30 39/36 44/42 57%
5550 9.3 0 36/33 26/30 28/33 39/40 51% 5550 10.3 0 36/33 30/30 39/37 44/42  56%
: gg:z; i ggij z \l'/l_-ll::))((j)ll 5650 9.7 0 36/33 26/29 28/33 40/42  51% 5650 10.1 0 36/33 30/30 35/35 43/41  51%
5750 9.8 0 36/33 25/29 27/32 36/38 48% 5750 10.2 0 36/33 30/29 31/34 40/38 54%
5850 9.5 0 36/33 25/28 26/29 36/37 48% 5850 10.0 0 36/33 28/27 29/30 38/37 54%
Avg. 9.4 0 36/33 27/30 32/33 40/41  49% Avg. 10.1 0 37/33 28/30 36/34 42/41  55%

Peak Gain F/B F/B Peak Gain

Effici Effici

ency

of Major Ratio | Ratio of Major

ency

Polarization -1 -2 Polarization

5150 9.5 0  36/33 30/30 36/35 36/39 53% 5150 10.3 0  36/33 22/30 33/35 39/37 54%
5250 9.6 0  36/33 30/30 38/34 40/38 50% 5250 10.4 0  36/36 30/30 38/35 42/43 58%
5350 9.9 0  36/33 30/30 32/34 36/39 52% 5350 10.6 0  39/33 30/30 33/33 41/42 59%
F/B Ratio-1 5450 9.6 0  36/33 28/29 28/35 36/35 52% 5450 10.6 0  36/33 30/30 35/32 44/43 54%
F =-90~90deg, 5550 10.0 0  36/33 27/27 28/35 36/38 54% 5550 10.3 0  36/33 30/30 33/32 40/40 54%
B = -180~ -90deg./90~180deg. 5650 10.3 0  36/33 27/27 28/33 34/39 53% 5650 10.7 0  36/30 29/30 30/33 37/40 54%
F/B Ratio-2 5750 9.7 0  36/33 25/28 27/32 33/37 49% 5750 10.4 0  36/30 29/30 30/32 35/41 54%
BZ:?%B?()_‘:Z%&eg_/130~180 deg. 580 9.9 0  36/33 24/26 25/29 31/35 49% 5850 10.1 0  39/30 27/28 29/30 33/39 54%
Avg. 9.8 0  36/33 30/30 30/33 35137 51% Avg. 10.4 0  37/32 28/30 33/33 39/41 55%
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' 5GF Antenna Radiation Pattern steering mode
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5GF Steering mode Measurement chamber sampling is 3 degree / step

Peak Gain F/B F/B Effici
of Major Ratio | Ratio enc
Polarization S | -2 y

Peak Gain

sl of Major

Effici

Polarization ency

5150 9.0 12 36/36 25/30 30/35 40/39 49% 5150 9.3 15 36/36 22/30 29/32 40/40 51%

5250 9.4 12 36/33 26/30 33/37 41/42 50% 5250 10.2 15 36/33 24/30 30/34 43/40 56%

5350 9.4 12 36/33 27/30 33/37 40/42 46% 5350 10.2 15 36/33 27/30 32/35 43/39 57%

5450 9.6 12 36/36 30/30 34/32  40/41 48% 5450 10.6 15 36/33 29/30 34/33  44/41 57%

5550 9.7 12 36/33 30/30 36/32 40/38 50% 5550 10.3 15 33/33 30/30 34/34 39/38 55%

: gg:z; i gg:zi z \|'/|_-F|:)(())I| 5650 10.0 12 36/33 30/29 34/31 39/38 51% 5650 10.2 15 33/33 28/29 31/33 36/36 50%
5750 10.0 12 36/33 29/27 32/29 39/35 47% 5750 10.3 15 33/33 25/26 29/29 36/36  52%

5850 9.8 15 36/33 26/25 30/25 36/34 48% 5850 10.3 15 33/33 24/26 28/27 36/34 53%

Avg. 9.6 12 36/34 26/30 33/32 39/39 49% Avg. 10.2 15 35/33 26/29 31/32 40/38 54%

Peak Gain F/B . . Peak Gain . .

of Major Ratio Ef:'cc' of Major Ef:::c'

Polarization -1 y Polarization y

5150 9.9 12 33/36 24/30 31/36 33/36 53% 5150 9.9 15  36/36 22/30 29/32 38/37 51%

5250 9.8 12 36/36 30/30 31/35 40/39 49% 5250 10.3 15 36/33 30/29 31/32 38/39 58%

5350 9.8 12 36/36 30/30 32/32 38/40 49% 5350 10.7 15  36/33 30/29 33/32 43/40 59%

F/B Ratio-1 5450 9.7 15  36/36 30/28 33/34 35/34 51% 5450 10.6 15  33/33 30/30 35/31 40/39 54%

F =-90~90deg, 5550 10.1 12 36/36 29/26 33/36 37/36 53% 5550 10.2 15  33/33 28/29 33/31 38/37 52%
B = -180~ -90deg./90~180deg.

5650 10.3 15  36/36 27/26 31/32 35/35 52% 5650 10.4 15 33/33 27/29 31/29 36/36 50%

F/B Ratio-2 5750 9.9 15 36/33 25/27 31/31 35/36 49% 5750 10.4 15  33/33 25/28 29/28 37/39  52%

B;ﬁgaﬁojg%aeg 1130~180deg 5850 10.1 15  36/33 24/25 28/28 33/32 50% 5850 10.3 15  33/33 25/26 28/26 34/35 53%

Avg. 10.0 14 36/35 28/30 31/33 36/36 51% Avg. 10.4 15  34/33 27/29 31/30 38/38 54%
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6612 | 6G1NB | 6G1WB | 6G2NB | 6G2WB_

VSWR <2.0
H plane (3dB Avg.) 35° 86° 350 81°
V plane (3dB Avg.) 33° 33° 390 36°
Peak Gain
of Major Polarization 9.2 6.0 9.2 .4
Front Efficiency (Avg.) 45% 43% 43% 39%
GNSS
2G2 o6 SGF1 e e 1.37dB @5GHz 1.67dB @5GHz
2G1 0T (6G2: 450 mm) 1.52dB @6GHz 1.85dB @6GHz
6G1 6G3
56l 5GF2
5GL3 5GF3 VSWR <2.0
6G2 6G4 H plane (3dB AVg) 33° 84° 34° 81°
2G4 SC2 V plane (3dB Avg.) 33° 31° 33° 33°
5GL4 5GF4 Sen CE
SC1 of Major Polarization 10.0 6.9 10.1 7.0
2G3 LED .
Efficiency (Avg.) 51% 50% 48% 46%
uwB1 UWB2
o1 '37(23“(;"3_“1‘180°ri$’!f)’ G 0.41dB @5GHz 0.54dB @5GHz
: 0.45dB @6GHz 0.60dB @6GHz

(6G4: 146 mm)
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' 6G Antenna Radiation Pattern Narrow Beam
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6G * Measurement chamber sampling is 3 degree / step *

Peak Gain

Narrow Beam Peak Gain cric

of Major of Major Effici
Polarization ey Polarization Sy
5945 9.0 36/36 23/26 29/29 38/37  48% 5945 9.0 36/36 26/30 27/29 35/37 46%
6145 9.1 33/36 30/27 30/30 36/37 47% 6145 8.5 36/36 25/30 28/34 39/35 45%
6345 9.2 36/33 27/27 29/32 37/39  49% 6345 9.2 33/33 23/24 28/34 39/34  44%
6545 9.0 33/33 20/24 28/30 38/35 44% 6545 8.7 36/33 22/22 31/31 34/33  42%
« 6G1&6G3 > V-Pol. 6745 8.4 36/30 20/22 29/27 37/32 39% 6745 8.7 33/27 20/24 28/29 35/32 39%
[ ] -
6G2 & 6G4 > H-Pol. 6945 9.1 39/30 22/23 28/26 36/31 46% 6945 8.7 36/30 19/23 30/28 36/30 42%
7125 8.9 33/30 21/21 25/24 32/31  39% 7125 8.8 33/27 19/22 2524 30/28  39%
Avg. 9.0 35/33 23/24 28/28 36/35 45% Avg. 8.8 35/32 22/25 28/30 35/33 43%
Peak Gain F/B . . Peak Gain F/B F/B . .
XGZC/;\?Z of Major Ratio io | Effici Xg?\‘{lz of Major SLL | Ratio | Ratio Iéf:::a
Polarization -1 s Polarization -1 -2 Y
5945 9.9 33/36 21/27 29/30 32/32  56% 5945 9.5 33/36 30/30 32/28 32/34 50%
6145 10.0 33/36 28/25 32/30 32/33  56% 6145 9.3 36/39 23/30 26/33 35/34 52%
6345 9.9 33/33 25/25 28/27 30/33 51% 6345 9.8 33/33 25/23 31/31 33/32 49%
. 6545 9.8 33/33 19/22 27/26 31/31 49% 6545 10.1 33/33 24/22 33/29 33/32 49%
F/B Ratio-1
F =-90~90deg, 6745 9.5 36/33 20/21 30/26 30/32 45% 6745 9.8 33/30 18/23 28/29 33/33  46%
B = -180~ -90deg./90~180deg. 6945 9.9 36/30 24/21 24124  32/31  52% 6945 10.0 36/30 20/22 31/27 32/32  50%
F/B Ratio-2 7125 9.7 30/27 19/19 2824 31/26  46% 7125 9.4 36/27 22/21 26/24 32/30 42%
= -90~90deg.,
9 Avg. 9.8 33/33 22/23 2827 31/31 51% Avg. 9.7 34/33

B =-180~ -130deg./130~180deg.




' 6G Antenna Radiation Pattern wide Beam
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6G * Measurement chamber sampling is 3 degree / step *

Wide Beam ——
el of Major N I F/.B F/.B Efficiency
XZ/YZ Polarization 3dB | 4dB | 6dB Ratio-1 | Ratio-2

5945 5.4 96/36 102/42 120/48 /26  12/30 27/33 46%

6145 5.2 87/36 96/42 108/48 /22  14/26 26/31 46%

6345 5.4 87/36 96/39 111/48 /28  15/28 26/30 47%

6545 4.9 84/30 93/36 108/42 /24  14/26 23/28 40%
e 6G1 &6G3 = V-Pol. T

6745 5.3 4 5/45 22  14/25 24/29 39Y%
e 06G2 & 6G4 - H-Pol. °

6945 6.0 81/30 90/36 102/45 /20  15/25 24/26 45%

7125 5.3 81/30 90/33 102/39 /21  16/24 21/29 38%

Avg. 5.4 86/33 94/38 108/45 /23  14/26 25/30 43%

Peak Gain
6G2 : BW | BW | BW .
of Major SLL Efficiency

Xz/YZ P ol 3dB | 4dB | 6dB

5945 5.1 87/36 99/42 114/48 /17  13/26 24/27 44%

6145 4.1 90/42 99/48 114/57 /24  13/25 23/29 39%

6345 4.9 84/42 90/42 105/51 /20  15/26 27/26 41%
F/B Ratio-1 6545 5.2 78/36 84/39 96/48 /21  16/24 25/29 41%
F =-90~90deg, 6745 4.9 78/33 84/36 96/45 /24  16/26 25/28 35%
B = -180~ -90deg./90~180deg.

6945 4.9 78/33 84/39 96/45 /21  16/25 24/26 36%
F/B Ratio-2 7125 5.4 75/33 81/36 96/45 /18  16/21 22/25 38%

= -90~90deg.,

B = -180~ -130deg./130~180deg. Avg. 4.9 81/36 89/40 102/48 /21 15/25 24127
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6G * Measurement chamber sampling is 3 degree / step *

Wide Beam ——
e of Major N I F/.B F/.B Efficiency
XZ/YZ Polarization 3dB | 4dB | 6dB Ratio-1 | Ratio-2

5945 6.4 90/33 99/39 123/48 /23  13/25 24/28 54%

6145 6.4 90/33 96/39 111/45 /23  14/27 24/28 54%

6345 6.4 87/33 93/36 108/45 /23  15/23 27/30 49%

6545 6.2 84/30 87/36 102/42 /19  14/20 24/27 48%
* 6G14&6G3 2 V-Pol. 81/30 90/33 99/42

6745 6.5 42 /20  15/23 21/25 45%
e 06G2 & 6G4 - H-Pol. °

6945 6.9 78/30 84/33 99/42 /21 14/24 23/26 52%

7125 6.0 78/30 84/33 96/42 /19  14/21 22/24 46%

Avg. 6.4 84/31 90/36 105/44 /21  14/23 24/27 50%

Peak Gain
6G4 : BW | BW | BW .
of Major Efficiency

Xz/YZ P ol 3dB | 4dB | 6dB

5945 5.6 90/36 99/42 120/51 /26  12/25 22/31 50%

6145 5.3 84/39 93/45 108/51 /21  13/24 22/24 46%

6345 5.3 87/36 96/42 111/48 /19  14/23 23/27 47%
F/B Ratio-1 6545 6.2 78/33 84/39 102/45 /20  16/27 22/28 49%
F =-90~90deg, 6745 5.4 78/30 84/36 99/45 /19  16/24 23/27 42%
B = -180~ -90deg./90~180deg.

6945 7.0 75/27 81/33 93/39 /20  17/24 25/30 47%
F/B Ratio-2 7125 5.6 75/33 81/36 93/45 /20  16/22  24/27 40%
= -90~90deg.,
B = -180~ -130deg./130~180deg. Avg. 5.8 81/33 88/39 104/46 /21 15/24 23/28
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2G2

2G1

6G1

6G2

2G4

2G3

5GLA1

5GL2
5GL3

5GL4

Il Normal [ ]Internal Use [ | Confidential

Front

soF1 ONSS 240 | 201 | 22 | 203 | 204 |
VSWR <20
0T
H plane (3dB Avg.) 74° 90° 75° 72°
6G3
5GF2 V plane (3dB Avg.) 68° 84° 64° 78°
5GF3 Peak Gain
of Major 5.0 4.3 5.1 D)
Polarization
6G4
Efficiency (Avg.) 80% 77% 76% 77%
SC2
5GF4 $1.37mm 170mm 125mm 345mm 325mm
LLS cableloss  0.40dB @2GHz 0.29dB @2GHz 0.81dB @2GHz 0.76dB @2GHz
LED SC1

UuwB1 UWB2

[ ] Restricted Confidential



' 2.4G Radiation pattern




' 2.4G Antenna

Peak Gain

Peak Gain

Efficiency of Major RaFt/ig-l RaFt/i?)-Z Efficiency of Major RaFt/ig-l RaFt/ig-Z
Polarization Polarization
+ 262&2G3 > V-Pol. 2401 76% 3.9 78/66 13/16 13 /18 2401 78% 4.0 81/81 13/14 16/16
e 2G1 & 2G4 - H-Pol. ° ' ° :
2452 78% 4.5 72/63 13/12 13 /17 2452 75% 3.8 93/96 7/12 15/ 20
2495 87% 5.0 72/75 9/11 13/17 2495 78% 4.3 9% /75 9/13 15/ 16
Avg. 80% 4.5 74 /68 12/13 13 /17 Avg. 77% 4.0 90/84 10/13 15/17
Peak Gain Peak Gain
xzz(/;\./:’z Efficiency of Major RaFt/ig-l RaFt/ig-Z xzz(/;\l(lz Efficiency of Major
Polarization Polarization
2401 76% 5.1 78/63 14/10 16 /15 2401 78% 4.7 78/78 13/14 18 / 15
Y 2452 73% 4.3 75/69 13/9 15/ 16 2452 74% 4.8 75/78 12/14 18 /18
| 2495 78% 5.1 72/60 16/12 16 /15 2495 79% 5.3 63/78 14/14 17 /14
"
_ Avg. 76% 4.8 75/64 14/10 16 /15 Avg. 77% 4.9 72/78 13/14 18 /16
F/B Ratio-1
= -90~90degq,
B = -180~ -90deg./90~180deg.
F/B Ratio-2
F =-90~90deg.,

B =-180~ -130deg./130~180deg.
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Front

I P
2G / 5-7G 2G / 5-7G

GNSS
2G2 5GL1 5GF1
2G1 10T VSWR <20
6G1 6G3 H plane (3dB Avg.) 76°/59° 82°/64°
SGL2 SGF2 V plane (3dB Avg.) 65°/63° 70°/59°
5GL3 SGF3 Peak Gain
of Major Polarization 3.7/6.1 5.1/6.4
6G2 6G4 Efficiency (Avg.) 68% / 68% 80% / 71%
2G4 SC2 178mm 161mm
5GL4 5GF4 $1.37mm 0.42dB @2GHz 0.38dB @2GHz
LLS cable loss 0.66dB @6GHz 0.60dB @6GHz
2G3 LED SCH1 0.73dB @7GHz  0.66dB @7GHz
UuwB1 UWB2

Il Normal [ ]Internal Use [ | Confidential
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' Scanning Radiation pattern




’ Scanning Antenna

Peak Gain Peak Gain

sc1 " ; SC2 w : F/B F/B
Efficiency of Major Efficiency of Major . .
Xz/¥z Polarization Xz/¥z Polarization e SR
« SC1-> V-Pol. 2401 3.7 69/75 10/10 12/10 2401 77 4.2 81/69 12/13 18/15
+ SC2-> H-Pol. 2452 65 35 75/60 11/10 14/10 2452 78 46 84/72 15/12 18/17
2495 74 3.7 84/60 9/10 11/10 2495 84 5.1 81/69 12/12 16/14
Avg. 68 3.6 76/65 10/10 12/10 Avg. 80 4.7 82/70 13/12 17/15
Peak Gain Peak Gain
sc1 - . F/B F/B SC2 w : F/B F/B
xz/yz | Efficiency P;fa??zaajt(:;n Ratio-1 | Ratio-2 xz/vz | Efficiency Pc())lfalr\?zaajg(r)n Ratio-1 | Ratio-2
5150 17 /21 5150
v 5550 73 6.1 60/51 9/14 24/21 5550 80 5.2 75/54 13/10 16/19
I 5945 63 4.8 66/57 12/16 21/20 5945 70 5.3 54/57 14/13 18/19
% 6345 63 5.0 63/63 10/12 17/20 6345 68 5.5 60/51 14/14 19/19
F/B %g“%'gd 6745 68 5.8 39/63 11/10 20/19 6745 68 6.4 54/57 15/14 19/18
= - ~ eg’
B = 180~ -90deg./90~180deg. 7125 67 5.7 60/78 10/7 16/13 7125 69 5.3 69/66 11/12 15/15
_ Avg. 68 5.4 59/63 11/12 19/19 Avg. 71 5.4 64/59 13/12 17/18
F/B Ratio-2
F =-90~90deg.,

B =-180~ -130deg./130~180deg.
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Front

ooy  5GLI 5GF1 GNSS il
G OT VSWR <20
H plane (3dB Avg.) 77°
6G3
6G1 5GL2 5GF2 V plane (3dB Avg.) 75°
Peak Gain
5GL3 5GF3 of Major Polarization 6.1
6G2 6G4 Efficiency (Avg.) 74%
2G4 SC2 $1.37mm 418mm
5GL4 oGF4 LLS cableloss ~ 0.98dB @2GHz
2G3 LED S¢
uwB1 UWB2

Il Normal [ ]lInternal Use [ | Confidential [ ] Restricted Confidential



' loT Radiation pattern

Peak Gain
loT " : F/B F/B
Efficiency of Major g g
Xz/YZ - Polarization Ratio-1 | Ratio-2

2401 70% 5.0 78/69 12/13 23/19
2452 72% 4.9 78 /72 13/13 18/19
2495 79% 6.1 75/84 11/16 20/18
Avg. 74% 53 77/75 12/14 20/ 18
T
I—» B
F/B Ratio-1
= -90~90degq,
B =-180~ -90deg./90~180deg.
F/B Ratio-2
F =-90~90deg.,

B =-180~ -130deg./130~180deg.
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GNSS _Front side

Front
5GL1 5GF1 GNSS | GNSS___ | 1176MHz | 1575MHz |
262 VSWR <2.0
2G1 IOT :
Peak Gain
6G3 Polf Major 3.8 2.7
6G1 5GL2 5GE2 olarization
Efficiency 50% 56%
5GL3 5GF3
$1.37mm U
0e2 6G4 LLScableloss o1 1GHz @1.5GHz
2G4 SC2
5GL4 5GF4
2G3 LED SC1
uwB1 UWB2

Il Normal [ ]lInternal Use [ | Confidential [ ] Restricted Confidential



' GNSS Radiation pattern Front side

Front side Efficiency I:)efal\kﬂgjil:‘

GMSS Polarization
1165 45% 3.1
1176 50% 3.8
1185 50% 3.6
1565 54% 2.9
1575 56% 2.7
.I' 1585 58% 2.5

I Avg. 52% 3.1
b1
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Gy  5GL1
2G1

6G1 5GL2
5GL3

6G2

2G4
5GL4
2G3

Il Normal

[ ] Internal Use [ | Confidential

Front

5GF1  GNSS ___uws | _uws1 | uws2 |

0T VSWR <20
Peak Gain
6G3 Polf Major 8.2 8.6
5GE2 olarization
Efficiency 67% 68%
5GF3
$1.13mm 95.6mm 95.6mm
6G4 LLS cableloss  0.50dB @8GHz 0.50dB @8GHz
SC2
5GF4
LED SC1
lﬂNB1“lﬂNBZ

[ ] Restricted Confidential



' UWB Radiation pattern

- Horizontal plane @ 8GHz

150
120
90
60
30

-30
-60
-90
-120
-150
-180

Phase difference[Deg.]

-908070605040-302010 0 102030405060708090

Thetaldeg.]
—phi=0 deg

Ll
Peak Gain Peak Gain
l)J(\Zlﬁél Efficiency of Major 3d8 6dBBW | 10dBBW l):‘ZA/’:?% Efficiency of Major el 6 dBBW | 10 dB BW
Hd Polarization BW Polarization BW

8000 67% 8.2 33/51 96/48 105/ 144 8000 68% 8.6 33/60 93/123 177 /147
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Elevation Gain Above 30 degrees — 5G Radio

5GL
5GL Gain
Boresight mode Frequency of Major Polarization

5150 0.31
5GLA1

5250 0.37

5150 0.12
5GL2

5250 0.76

5150 0.47
5GL3

5250 -0.14

5150 0.90
5GL4

5250 0.95
5GL Gain

Steering mode Brequency of Major Polarization

5150 0.88
5GLA1

5250 0.59

5150 0.42
5GL2

5250 1.22

5150 0.62
5GL3

5250 -0.38

5150 1.20
5GL4

5250 1.32

5GF

5GF Gain
Boresight mode Frequency of Major Polarization

5150 -1.46
5GF1

5250 -1.99

5150 -0.25
5GF2

5250 -0.10

5150 0.34
5GF3

5250 -0.63

5150 1.42
5GF4

5250 0.72
5GF Gain

Steering mode Frequency of Major Polarization

5150 0.52
5GF1

5250 -0.24

5150 0.35
5GF2

5250 0.18

5150 0.78
5GF3

5250 0.49

5150 2.26
5GF4

5250 1.47
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Elevation Gain Above 30 degrees — 6G Radio

Narrow Beam Wide Beam

6G - 6G -

Gain - Gain
Narrr(;)]vc\)/dBeeam Frequency of Major Polarization chrlﬁolzzam Frequency of Major Polarization

5945 0.82 5945 -3.20
6145 -0.18 6145 -3.59
6G1 6345 -1.60 6G1 6345 -4.34
6545 -2.51 6545 -6.66
6745 -4.32 6745 -7.00
5945 0.66 5945 -3.54
6145 0.50 6145 -1.49
6G2 6345 -1.02 6G2 6345 -3.80
6545 -3.04 6545 -4.79
6745 -4.22 6745 -5.46
5945 2.54 5945 -1.46
6145 2.05 6145 -1.45
6G3 6345 0.26 6G3 6345 -3.44
6545 -1.61 6545 -5.75
6745 -3.61 6745 -6.01
5945 0.81 5945 -2.75
6145 1.94 6145 -1.88
6G4 6345 0.25 6G4 6345 -2.89
6545 -1.33 6545 -3.04
6745 -3.91 6745 -6.50

39




Thank You!
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