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Chamber Information

Test Date : 20250801
 Test Engineer : Allan Lin
 Measurement System : SATIMO SG24-L
Software Name : Wave Studio

 Software Version : 22.5.6

© 2023 Juniper Networks
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Test Equipment

 Measurement System : SATIMO SG24-L Chamber

 Measurement Setup

- pattern & gain measurement
 SATIMO chamber (SG24-L)
« SATIMO program (wave studio)
* System overview
- Test Iltem
e antenna passive test 400MHz~9GHz

e Calibration Information

Shialded room

Type / Mode! Cal. Until

Antenna Measurement
System

SG24-L HKG1669S

Network Analyzer Keysight E5080B MY 59203136

© 2023 Juniper Networks

Juniper Business Use Only

MVG-SATIMO  2025-06-05 2026-06-04

Keysight 2025-06-05 2026-06-04
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Test Procedure

2l

Place the device to be tested on the fixture and align it with
the center of the chamber.

Connect the antenna cable to the RF connector of the
chamber.

Use the SW to configure parameters (antenna name,
frequency points, measurement angles, antenna dimension),
and then run the test SW (wave studio).

By phi from 0° to 360° and theta from 0° to 180° with a step
size of 3 degrees, get the 3D data, including efficiency, peak
gain, 2D and 3D radiation patterns.

This is far field test for antenna verification.

This is passive measurement, which means the device is off
and not in any operating mode.

© 2023 Juniper Networks

Juniper Business
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Measurement System : MVG SATIMO SG24-L

 Antenna Measurement Standard follows KDB 662911 DO3
* Traceability: MVG lab in Atlanta is qualified by 1ISO17025. The certificate no. is 2246.02
* Testing Method is defined by IEEE 149 & IEEE 1720

* Formulas & Calculations:
Please see below. It is the formula we use to calculate the gain.

In the below equation - AUT is antenna under test. G.¢ is the gain of the reference antenna. They are using to perform
the calibration. P, is the power received from the AUT and P is the power received by the reference antenna. The
power received bv the reference antenna is_stored in the gain.cal file. They use when they are measuring the AUT.

P
GautrdaB = Gas ¢B "‘10'1‘3311}[ A }
Fss

Juniper
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Antenna Placement and Type

2G PIFA
5G Dipole
6G Dipole

Scanning PIFA

Zigbee PIFA
BLE PIFA
GPS PIFA

Antenna Plate: 196x196mm

Juniper

drivenby Mist AI
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Peak Gain Table Directional Antenna

Unit: dBi

WiFi 2.4GHz

2400 2450 2500
2G1 _Total

2G2 Total 4.9 5.6 6.2
Composite(Total) 7.9 8.5 94
2G1_Theta 4.3 54 6.3
2G2 Theta 4.8 5.6 6.1
Composite(Theta) 5.1 5.9 6.6
2G1 _Phi 4.7 5.8 6.8
2G2_Phi 4.5 5.0 5.1
Composite(Phi) 5.1 6.1 /.1

Juniper

drivenby Mist AI
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Peak Gain Table Directional Antenna

Unit: dBi

WiFi 5GHz Antenna_90x90 State WiFi 5GHz Antenna_90x30 State WiFi 5GHz Antenna_30x30 State
5G1_Total 5G1_Total 5G1_Total 92 93 95 100 9.5
5G2_Total 3.2 3.6 4.7 3.6 3.3 5G2_Total 6.6 6.5 6.5 6.4 6.3 5G2_Total 98 94 100 9.7 9.6
Composite(Total) 6.3 58 6.8 6.3 6.5 Composite(Total) 94 95 96 9.3 8.9 Composite(Total) 12.5 12.3 12.7 12.8 12.5
5G1_Theta 10 12 15 19 1.3 5G1_Theta 42 40 35 31 30 5G1_Theta 5.3 6.1 63 /72 6.8
5G2_Theta 0.7 23 21 14 1.9 5G2_Theta 40 42 31 2.7 3.6 5G2_Theta 60 65 69 66 6.7
Composite(Theta) 2.8 35 3.8 40 3.9 Composite(Theta) 7.1 7.1 6.3 59 6.2 Composite(Theta) 8.6 9.3 9.6 98 9.7
5G1_Phi 1.6 -0.2 05 15 23 5G1_Phi 25 24 32 31 28 5G1_Phi 60 60 6.2 68 6.2
5G2_Phi 02 O 12 04 0.8 5G1_Phi 24 31 38 38 34 5G1_Phi 6.1 61 66 69 6.6
Composite(Phi) 3.6 2.9 3.2 34 3.8 Composite(Phi) 55 58 6.5 64 6.0 Composite(Phi) 9.1 91 94 98 94

JUNIPE( 2

drivenby Mist AI
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Peak Gain Table Directional Antenna

Unit: dBI

WiFi 6GHz Antenna_90x90 State

-

6G1_Total
6G2_Total 5.8 5.3 7.0 7.4 7.5 6.5
Composite(Total) 7.6 6.7 84 8.1 84 8.1
6G1_Theta 06 08 22 22 1.7 24
6G2 Theta 26 34 44 54 49 4.6
Composite(Theta) 4.0 41 43 48 52 5.2
6G1_Phi 1.5 03 14 07 23 3.5
6G1_Phi 40 21 19 21 20 24
Composite(Phi) 5.2 42 44 41 4.6 47

5.7
7.3
0.9
4.1
4.2
2.5
2.5
4.0

6.0
/.6
1.4
3.8
4.5
2.6
2.5
3.9

WiFi 6GHz Antenna_90x30 State

__Frea(MHz) 594561456345 16545/6745/6945/7125

6G1_Total
6G2_Total
Composite(Total)
6G1 Theta
6G2 Theta

Composite(Theta)
6G1 _Phi
6G1 _Phi

Composite(Phi)

WiFi 6GHz Antenna_30x30 State

__Freq(MHz) 594561456345 16545/674569457125

6G1_Total 8.7 9.6 10.2
6G2_Total 92 82 9.6
Composite(Total) 11.9 11.9 12.9
6G1_Theta 55 60 7.1
6G2_Theta 56 44 6.3
Composite(Theta) 8.5 8.2 9.7
6G1_Phi 58 64 6.3
6G1_Phi /72 59 6.3
Composite(Phi) 9.5 9.1 9.2

© 2023 Juniper Networks

Juniper Business

6.7
6.8
9.7
6.0
6.8
9.4

UUUUUUU

6.9
7.7
10.3
6.2
6.8
9.5

6.6
/7.0
9.8
6.4
6.5
9.4

6.0
6.7
9.4
5.2
5.8
8.5

6.7
9.6
4.1
3.8
6.8
2.8
3.9
6.3

10.1 10.0 10.1 9.1 8.3
10.0 10.3 10.0 9.3 8.8
13.0 13.1 13.0 12.2 11.5

5.1
5.2
8.1
4.5
5.4
/.8

65 /73 76 /3 6.7
58 69 74 76 6.7
9.1 10.1 10.2 10.2 9.7

2.8
2.7
5.5
2.5
3.2
5.9

4.6
3.6
6.5
3.0
3.9
6.3

4.4
4.4
7.0
3.6
4.3
6.7

4.8
4.6
/7.3
3.3
4.0
6.4

Junl

drivenby Mist AI

3.7
4.1
6.5
3.6
4.2
6.9

DO

6.6
9.7
4.0
3.2
6.4
3.4
2.6
5.9

4.9
7.9
2.8
2.6
4.7
3.1
2.8
5.4
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Peak Gain Table Omni Directional Antenna

Unit: dBi
BLE
2400 2450 2500
BLE Total
BLE Theta 2.9 2.9 2.4
BLE_Phi 1.1 0.3 1.0
Zigbee
2400 2450 2500
Zlgbee Total

Zigbee Theta 2.3 1.7 3.0
Zigbee Phi 3.2 2.7 3.4

GNSS

_ Freq(MHz) | | L1
GNSS 1.1 2.5

Scanning

_Freq(MHz) _2400/2450125005150 5350/5550/5750 585015945 61456345 654516745 6945 7125

Scanning_Total 3.4 34 40 32 40 49 46 54 38 41 52 44 51 4.7 45 44
Scanning_Theta 21 1.7 3.0 32 36 47 43 50 27 39 46 42 51 45 45 44
Scanning_Phi 12 19 31 18 08 11 08 04 -12 03 20 11 13 26 18 0.8

Junl

PE(

drivenby Mist AI
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OTH_ WiFi 5GHz_Facing up

Unit: dBI

WiFi 5GHz Antenna_90x90 State

WiFi 5GHz Antenna_90x30 State

Freq.(MHz) [5150(5250

WiFi 5GHz Antenna_30x30 State

Freq.(MHz) |5150(5250

. 5G1 40 2.8
Gain(Total) 5G2 30 33
Composite 6.3 54

5G1 1.0 -0.1
Gain(Theta) 5G2 0.7 1.2
Composite 2.8 2.3

5G1 1.6 04

Gain(Phi) 5G2 0.2 0.6
Composite 3.6 3.1

. 5G1 6.2 6.5
Gain(Total) 5Go aRY.
Composite 94 95

5G1 42 2.9
Gain(Theta) 5G2 40 3.1
Composite /1 6.0

5G1 25 2.7

Gain(Phi) 5G2 24 3.0
Composite 55 59

© 2023 Juniper Networks
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. 5G1 92 90
Gain(Total) 560 98 05
Composite 12.5 12.2
5G1 53 53
Gain(Theta) 5G2 60 6.6
Composite 8.6 8.9
5G1 6.0 5.3
Gain(Phi) 5G2 6.1 5.7
Composite 9.1 8.5
¥
L X B 1
'J dUQ, l'nisteﬂIr.1m
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OTH_ WiFi 6GHz_Facing up
Unit: dBi

WiFi 6GHz Antenna_90x90 State WiFi 6GHz Antenna_90x30 State WiFi 6GHz Antenna_30x30 State

Freq.(MHz2) 594561456345 __65456745/6845

8.7 9.6 10.2 10.1 10.0 101 %24
92 8.2 9.6 10.0 10.3 10.0 9.6

m-

erhin6G1 65 73 7.6 7.3 6.7
(Total) [{e¥ 6.7 58 69 74 76 6.7 6.8

m-

et 6G1
1= 6G2 5.8 5.3 7.0 7.4 7.5 6.5 6.5

e 6G2

Composite 7.6 6.7 84 81 84 81 7.3 Composite 9.6 9.1 10.1 10.2 10.2 9.7 9.7 Composite 11.9 11.9 12.9 13.0 13.1 13.0 12.5
661 06 08 22 22 17 24 14 661 41 28 46 44 48 37 34 6G1 55 60 71 67 69 66 60
(Tiae'fa)éez 26 34 44 54 49 4.6 29 (Tiae':a)éez 38 27 3.6 44 46 41 34 (Tiae':a)écsz 56 44 63 68 7.7 70 67
Composite 40 41 43 48 52 52 43 Composite 6.8 55 65 70 73 65 64 Composite 85 82 9.7 9.7 103 9.8 9.3
661 15 03 14 07 23 35 27 e 28 25 30 36 33 36 3.3 661 58 64 63 60 62 64 55
(Gpah'i'; 6G2 40 21 19 21 20 24 33 (Gpar:i'; 6G2 39 32 39 43 40 42 31 ((E,a}:; 6G2 72 59 63 68 68 65 61
Composite 52 42 44 41 4.6 4.7 4.1 Composite 6.3 59 63 6.7 64 69 6.1 Composite 95 91 92 94 95 94 88

Elevation Angle Higher than 30°
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OTH_ Scanning_Facing up
Unit: dBi

Scanning

Gain(Total) Scanning

Gain(Theta) Scanning

Gain(Phi) Scanning 1.7 2.2

Freq.(MHz) |5150]52505945|614516345| __6545|6745/6845

30 3.7 38 27 52 44 51 4.7 44
26 36 27 18 46 42 51 45 338
-1.2 02 20 11 13 26 22

Elevation Angle Higher than 30°
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OTH_ WiFi 5GHz_Celling
Unit: dBi

WiFi 5GHz Antenna_90x90 State

Freq.(MHz) [5150/5250

5G1 -9.8-11.1

Gain(Total)

5G2 -12.3-11.1

Composite -9.0 -9.6

5G1 -13.2-13.3
Gain(Theta) 5G2 -16.6-16.4
Composite  -12.5-13.6

5G1 -11.1-12.0

Gain(Phi) 5G2 -12.5-11.5
Composite -11.1-114

WiFi 5GHz Antenna_90x30 State

Freq.(MHz) [5150/5250

5G1 -12.8-13.4

Gain(Total)

5G2 -14.2-14.6

Composite -12.4-12.2

5G1 -16.0-17.3
Gain(Theta) 5G2 -21.0-22.1
Composite  -16.2-16.9

5G1 -15.0-14.3

Gain(Phi) 5G2 -15.0-14.3
Composite -11.9-11.3

Elevation Angle Higher than 30°

\~~
~

— - oy
’4— ‘N

\\ ’f
~ -
\\ ”
~ ”

EUT Facing Down
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WiFi 5GHz Antenna_30x30 State

Freq.(MHz) |5150/5250

5G1 -16.6-17.1

Gain(Total)

5G2 -23.0-20.1
Composite -17.5-17.3
5G1 -17.0-18.0
Gain(Theta) 5G2 -23.2-22.8
Composite -18.4-19.1
5G1 -20.8-22.0
Gain(Phi) 5G2 -26.3-23.3
Composite  -20.8-22.6

X

D) -1
'J dUQ, l'nisteﬂIr.1m
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OTH_ WiFi 6GHz_Celling

Unit: dBI

WiFi 6GHz Antenna_90x90 State

£ 6G1
eiE 6G2

WiFi 6GHz Antenna_90x30 State

Freq.(MHz) |5945/6145/6345| __16545/67456845 Freq.(MHz) |5945/6145/6345| __16545/67456845

-11.5-12.8-13.5-15.4-13.3-13.2-13.6 peti i 6G1
-13.9-12.7 -9.5-12.0-11.4-11.9-12.4 QL] 6G2

Composite -11.5-11.3 -9.5-10.7-11.3-11.5-11.0 Composite -13.1-14.4-14.2-14.4-13.6-11.7-10.7
Cai 6G1 -15.9-17.0-16.7-16.7-14.5-14.5-14.4 Cai 6G1 -18.1-17.8-18.0-17.0-19.4-18.9-15.9 Cai
(ThaeTa) 6G2 -184-17.1-15.7-15.3-16.3-15.3-13.3 (Thael’?a) 6G2 -18.0-20.9-21.0-17.7-18.2-19.5-17.9 (Thaelir:]a)
Composite -15.5-16.1-15.0-14.0-13.8-13.8-14.0 Composite -15.2-17.0-18.7-16.9-16.6-16.8-15.3
Cai 6G1 -11.6-13.0-13.9-16.3-13.3-15.2-16.0 Cai 6G1 -16.5-21.5-18.4-19.0-19.8-17.1-17.0 Cai
(Pi'; 6G2 -14.3-12.8-10.0-12.2-12.2-13.7-12.8 (Par:ir; 6G2 -15.2-16.6-16.7-16.0-16.4-13.4-12.9 (Pah'g
Composite -12.1-11.6-10.3-12.1-13.1-12.6-12.5 Composite -14.1-15.9-15.4-15.0-15.3-12.4-12.2
Elevation Angle Higher than 30°
Above 30° . Above 30°
EUT Facing Down
Y

© 2023 Juniper Networks
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WiFi 6GHz Antenna_30x30 State

-15.3-16.9-17.0-16.9-18.9-16.3-14.6 petl 1 6G1
-15.1-16.3-15.5-15.8-14.2-12.9-12.4 [§kicl]6G2

Composite
6G1
6G2
Composite
6G1

6G2
Composite

Junl

PE(

driven by Mist AI

.TM

Freq.(MHz) 594561456345 1654567456845

-21.9-19.9-17.8-19.9-15.4-16.7-18.0
-20.3-21.1-21.0-17.5-18.4-18.3-16.9
-18.9-17.8-18.0-17.0-16.3-16.2-15.6
-23.2-21.4-17.9-20.2-15.4-16.9-18.1
-20.6-21.7-21.6-17.5-184-19.3-17.0
-20.1-19.0-19.3-17.2-16.5-16.4-16.3
-23.7-24.0-22.2-23.5-23.6-26.9-23.0
-25.3-24.6-23.2-25.4-25.5-20.9-23.3
-21.9-23.4-22.8-23.1-22.8-21.6-21.9

‘ 17




OTH_ Scanning_Celling
Unit: dBi

Scanning

Freq.(MHz) 15150 5250 5945/6145/6345 ___|6545/6745/6845

S scanning 42 52 -63 -62 -40 -A7 54 -46 2.7

Gain(Theta) Scanning -65 -84 -81 -55 -50 41 -51 -3.7 -1.9
Gain(Phi) Scanning -75 -70 -87 -7.6 -63 -7.7 -7.7 -7.5 -84

Elevation Angle Higher than 30°
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OTH WiFi 5GHz Wall Mount

Unit: dBI

WiFi 5GHz Antenna_90x90 State WiFi 5GHz Antenna_90x30 State WiFi 5GHz Antenna_30x30 State

Freq.(MHz) |5150/5250

5G1 -2.2 -0.8

Freq.(MHz) [5150(5250

5G1 -5.6 4.2

Freq.(MHz) |5150/5250

5G1 1.8 0.8

Gain(Total)

Gain(Total) Gain(Total)

5G2 1.5 1.7 5G2 -5.1 -3.5 5G2 -0.6 0.0
Composite 46 3.7 Composite -2.8 -1.5 Composite 1.6 2.6
5G1 -0.2 -0.6 5G1 -5.8 -54 5G1 -6.2 -34
Gain(Theta) 5G2 04 1.0 Gain(Theta) 5G2 -7.9 -4.9 Gain(Theta) 5G2 -3.2 -2.0
Composite 2.0 0.8 Composite -5.6 -3.9 Composite -1.9 0.1
5G1 -0.3 -2.1 5G1 -6.3 -5.5 5G1 -4.0 -3.9
Gain(Phi) 5G2 -1.6 -0.7 Gain(Phi) 5G2 -7.3 -6.9 Gain(Phi) 5G2 -3.9 4.1
Composite 0.9 1.2 Composite -4.7 -4.5 Composite -1.0 -1.0
Elevation Angle Higher than 30°
Above 30°[ ™. .~ Above 30°
X
EUT Wal v JUnIPer ==
Mount driven by Mist AI .m ‘ 19
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OTH WiFi 6GHz Wall Mount

Unit: dBI

WiFi 6GHz Antenna_90x90 State

Gain [eleX!

(Total) [{e¥

Composite

6G1

6G2

Composite

Gain oGl

(Phi) °©%
Composite

Gain
(Theta)

© 2023 Juniper Networks

WiFi 6GHz Antenna_90x30 State

WiFi 6GHz Antenna_30x30 State

ﬁmmm- Freq.(MHz) 594561456345 1654567456845
1.8 -0.3 25 B 6G1 34 -44 -22 -35 31 48 -48 Gain 661
38 4.9 2.9 0.4 1.0 4.4 4.6 IR 6G2 1.6 -04 -2.3 -47 -32 -3.7 -7.5 [WGiE)] 6G2
45 55 50 41 49 59 54 Composite 0.6 0.9 -0.7 -18 -1.1 -15 -3.6 Comp05|te
0.6 -23 -01 04 0.6 05 0.1 - 6G1 6.6 -68 -7.7 -80 -69 -7.5 -7.0
50 35 41 35 36 29 30 (%ae';)écz 55 -34 -6.6 -9.1 -67 -59-11.6 (%ae';)écaz
01 2.7 0.7 -2.7 -24 16 0.7 Composite -3.6 -2.2 -41 -71 -3.9 -3.7 -6.1 Composite
1.6 -22 -1.7 -1.3 -04 00 -1.1 - 6G1 .55 -58 -34 -48 -48 -7.8 -85 661
19 09 -07 -26 02 1.6 25 g,a}:;’; 6G2 34 -25 -41 -54 -56 -7.1 -9.3 g,a}:;’; 6G2
24 21 16 11 25 31 31 Composite -14 -18 -3.2 -35 -29 -44 -638 Composite
Elevation Angle Higher/ than 30°

Above 30°| ™. .- Above 30°

EUT Wall
Mount

Juniper Business Use Only

-0.1 1.1 -3.0
08 1.5 -0.7
34 33 1.1
-2.8 -4.1 -6.3
-2.3 -0.7 -5.2
0.5 08 -28
-3.2 -3.5 -5.2
-2.0 -24 -2.7
0.2 -0.1 -1.0

Juniper

driven by Mist AI

-6.2
-2.2
-1.0
-5.6
-1.4
-0.7

.TM

-1.6

0.8
-5.2
-5.1
-2.2
-5.6
-4.0
-2.0

‘ 20

Freq.(MHz) 5945|6145(6345| 6545|6745 6845
3.7 3.0 2.9
0.5 1.2
16 2.2
7.4
3.3
2.1
5.8
1.8
0.7

-3.2
-0.5
1.2
-6.1
-2.4
-1.1
-5.8
-5.0
-2.4



OTH_ Scanning_Wall Mount
Unit: dBi

Scanning

-

Scanning 37 51 54 51 52 40 45 3.7 35
Gain(Theta) Scanning 1.1 25 51 36 08 15 24 1.7 14
Gain(Phi) Scanning 33 50 31 29 42 25 30 21 19

Elevation Angle Higher|than 30°
Above 30° ™. .7 Above 30°
X
EUT Wal v JUnIPer ==
Mount driven by Mist AI .m ‘ 21
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Summary - Directional Antenna

ZIGBEE

B GNSS

- Dipole antennas for WiFi 2.4GHz, and antenna array for WiFi
5GHz & WiFi 6GHz
- The average SLL (side lobe level) is < -17dBr from the peak gain

90x90

Avg Avg Avg. Beamwidth (°) Avg. Avg Avg. Beamwidth (°) SLL(dB) Avg. Avg Avg. Beamwidth (°) SLL(dB)

';Z?r': (Eo/g XZ YZ ';Z?r': (Eo/g XZ YZ YZ ZZ?: (Eo/?; XZ YZ XZ YZ

(dBi) 3dB 4dB 3dB 4dB  (dBi) 3dB 4dB 3dB Range Avg (dBi) 3dB 3dB Range Avg Range
2GHz-1 5.8 66 82 94 87 93
2GHz-2 5.5 63 90 106 72 83
5GHz-1 3.3 39 919 100 83 103 6.2 35 93 100 31 17~24 20 9.5 30 36 34 19~25 22 18~24
5GHz-2 3.3 42 101 108 88 97 6.5 36 95 103 32 20~28 23 9.7 31 35 34 20~26 23 17~30
6GHz-1 4.2 36 87 96 60 /2 6.8 32 80 87 31 15~20 18 9.5 28 34 32 15~23 21 17~25
6GHz-2 5.1 43 /76 90 64 81 6.5 33 90 99 33 17~24 20 94 29 35 33 15~27 21 18~27

D
'J EJQ, ‘misteﬂIr.1m1

© 2023 Juniper Networks
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2GHz Antenna Result - VSWR/ Isolation

© 2023 Juniper Networks

VSWR

2400 2600
Frequency [MHZz]

—2G1 —2G2

5.0

3.0

2.0

1.0

Isolation

BYN 1A'\

.

Juniper Business Use Only

2400 2600
Frequency [MHZz]

—2G1_2G2

-20

-30

-40

Juniper

driven by Mist AI




2GHz Antenna Result - Efficiency/ Peak Gain

Efficiency Peak Gain

100% 8.0
/
o, ———
80% 6.0 > —
I /
/ - ——
o~ / "
60% / / 4.0
40% 2.0
20% 0.0
0% -2.0
2401 2412 2422 2432 2437 2442 2452 2462 2472 2484 2495 2401 2412 2422 2432 2437 2442 2452 2462 2472 2484 2495
Frequency [MHz] Frequency [MHz]
—2G1 —2G2 —2G1 —2G2

JUNIPE( 2

driven by Mist AI
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2GHz Antenna Result - Radiation Pattern

(MHz)

2400
2450
2500
Avg

Peak Gain (dBi)

XZ YZ
+/-45°  +/-45°
50 1.8 04 -0.6 1.8
5.9 27 24 05 19
6.6 34 29 13 10

5.8 26 19 04 1.6

4dB BW (°

XZ YZ
90 923
96 87
96 78
924 86

2G1
Radiation Pattern

= 2400INHZ
= 2450MHz
— 2500MHz

© 2023 Juniper Networks

3dB BW (°)
XZ YZ
75 87
87 81
84 69
82 79

4.8
5.3
6.3
5.5

Pea Gain (dBi) 4dB BW (°) 3dB BW (")
XZ YZ XZ YZ XZ YZ
+/-45°  +/-45°

15 11 -0.3 -25 102 75 75 63
21 3.2 16 -01 111 96 87 75
29 39 21 03 105 99 87 78
22 2.7 11 -0.8 106 90 83 72

= 2400MNHz

if:iatinn Pattern — 2500MH:

Juniper Business Use Only
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5GHz Array Result - VSWR/ Isolation

VSWR _ 5G1 VSWR_5G2 Isolation_5G to 5G
5.0 5.0 0
-10
4.0 4.0
-20
3.0 3.0
A 30
v\/\/\'/\/\/\/\/\/\J»»"”"‘“\N\/\/w\’\"W\
O 2.0 N\ —_ 20
/ ; T A'A -40
f 1.0 1.0 ' WWW\ -50
5000 5500 6000 5000 5500 6000 5000 5200 5400 5600 5800 6000
—5G1_30x30 Freq‘u‘éﬁéymz] —5G1_90x90 —5G2_30x30 Freq‘u‘éﬁé}ﬁw&qZ:l —5G2_90x90 Frequency [MHZz]

—5G1.5G2_30x30 —5G1_5G2_90x30 —5G1_5G2_90x90

JUNIPE( 2

driven by Mist AI
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5GHz Array Result - Efficiency/ Peak Gain

Efficiency Peak Gain
100% 12.0 I
10.0 — T—
50% ~—~——\ /T 7@v’—Q§ -
N ~7
8.0
60%
MV L = oy
v/\\— ~— —
6.0 N— / oS~ N———
. 1 \\ _
/ B N
=N T — e —
40% = —
/ﬁ\’? o N /——\
N e
\v’\ I ;\—\ e~ O —K N /
20%
2.0
0% 0.0
5150 5180 5200 5240 5250 5320 5350 5450 5500 5550 5580 5650 5660 5745 5750 5805 5850 5895 5950 5150 5180 5200 5240 5250 5320 5350 5450 5500 5550 5580 5650 5660 5745 5750 5805 5850 5895 5950
—5G1_30x30 —5G1_90x30 —5G1_90xuereymfad_30x30 —5G2_90x30 —5G2_90x90 —5G1_30x30 =—5G1_90x30 ——5G1_90x2Qemey1@@2_30x30 —5G2_90x30 —5G2_90x90

JUNIPE( 2

driven by Mist AI
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(MHz) Peak Gain (dBi) 4dBBW (°) 3dB BW (°)
XZ YZ XZ YZ XZ YZ
+/-45°  +/-45°
5150 3.8 -08 20 01 27 102 117 90 99 6.2
5350 2.5 0.4 -02 -13 -1.6 111 102 99 66 6.5
5550 2.8 -0.6 1.8 02 -08 105 111 99 87 6.7
5750 39 02 -06 01 09 90 90 78 81 62
5850 34 05 -05 03 -21 93 93 87 81 55
Avg 33 -03 05 -01 -05 100 103 91 83 6.2
5G1_90x90 —— S150MHz  —— 5E50MHz

Radiation Pattern

53L0MHz
=== LoLS0MHz
— L7L0MH:z

© 2023 Juniper Networks

5GHz Array Result - 5G1 Radiation Pattern

Peak Gain (dBi) 4dBBW () 3dBBW (*) SLL(dB) Peak Gain (dBi) 3dBBW (°)  SLL(dB)
XZ YZ XZ XZ YZ YZ XZ YZ XZ YZ XZ YZ
+/-45° +/-15° +/-15° +/-15°
31 3.7 29 50 102 90 33 17 92 73 76 64 8.2 39 36 25 24 Y
36 3.6 35 47 111 93 33 20 93 74 74 6.7 8.1 33 36 23 23
39 38 39 41 105 93 33 24 95 77 79 6.7 81 39 33 23 18
—X
29 46 24 3.0 90 93 27 20 10 79 81 64 85 33 33 19 20 y4
28 35 14 29 93 96 27 17 95 76 7.2 57 82 36 33 20 22
33 38 28 3.9 100 93 31 20 95 76 76 64 8.2 36 34 22 21
56190130 — e || 5613060 =
Radiation Pattern — 250hH: Radiation Pattern — S550MHz

e

Thata=0
——

5750MHz

— LY50MHz

Juniper Business Use Only

Junl

driven by Mist AI
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5GHz Array Result - 5G2 Radiation Pattern

(MKiz) Peak Gain (dBi) 4dBBW () 3dB BW (') Peak Gain (dBi) 4dB BW () 3dBBW (") SLL(dB) Peak Gain (dBi) 3dBBW (*)  SLL(dB)
XZ YZ XZ YZ XZ YZ XZ YZ XZ XZ Y7L YZ XZ YZ XZ YZ XZ YZ
+/-45°  +/-45° +/-45°  +/-15° +/-15°  +/-15°
5150 28 11 11 08 06 117 108 120 108 6.6 31 41 3.8 5.2 102 923 33 28 98 83 79 73 81 36 36 26 30
Y
5350 33 06 26 -01 10 117 105 111 93 65 39 35 3.7 48 29 93 36 23 94 78 74 75 76 36 33 23 25
5550 40 11 16 -07 -06 105 96 87 72 65 3.6 48 32 50 108 99 33 22 100 82 81 78 79 36 33 24 22
5/50 34 -08 -12 -13 -01 96 84 87 81 64 34 39 29 37 102 93 30 22 97 80 79 73 74 36 33 22 19 —X
Z
5850 32 02 -05 -12 08 105 90 99 87 63 28 45 29 37 102 96 30 20 96 77 77 69 70 33 33 20 17
Avg 33 04 07 -05 03 108 97 101 88 6.5 34 42 33 45 103 95 32 23 97 80 78 74 76 35 34 23 23
551-_9?]{9(] E Eéé%EEi —— 58530MHz 553._9?13ﬂ E EEEEEE; —— 5&50MHz 5527353!3“ E EEE%EF — 5850MHz
Radiation Pattern TR Radiation Pattern R Radiation Pattern e
.--'_JE-E"--. _d-ﬁnin-_u -
- P
.-"'-;.. ____.-""-
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6GHz Array Result - VSWR/ Isolation

VSWR_6G1 VSWR_6G2 Isolation_6G to 6G
3.0 /\%\ 3.0 j-\\ -30
M,JJ/ V\\\-\_\\'\\"A
[T /‘ /) T
\ /" 2.0 2.0 \\

/ 1 -
(a5l AN YT P W

5000 5500 6000 6500 7000 7500 8000 5000 5500 6000 6500 7000 7500 8000 5000 5500 6000 6500 7000 7500 8000

—6G2 30x30 ——6G2 90x90
—6G1_30x30 Frequency,[Midz] —6G1_90x90 - Frequéehey’ ividz] - Frequency [MHZ]
—6G1 6G2 30x30 —6G1 6G2 90x30 —6G1 6G2 90x90

JUNIPE( 2

driven by Mist AI

30
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6GHz Array Result - Efficiency/ Peak Gain

Efficiency Peak Gain
100% 12.0
N =S N ‘A
10.0 T — ™\ p—— /
80% J/ \\’/ \
° _//\\/ /§ \——//\
S
/ \ / ™
"g d \
8.0 ~"
/%
60% " y Q A
/ —\\’ r \
/™ // ~ .
6.0
N J
~~ T 0 \
N P ]
» 1 5s / \_ ///" \—/’\\
N~ —//észEQ\_ ™~ //
% N — NL - 4.0
L~ o\
20%
2.0
0% 0.0
5945 6045 6055 6145 6155 6175 6245 6255 6345 6355 6445 6455 6545 6555 6645 6655 6695 6745 6755 6845 6855 6875 6945 7045 7125 5945 6045 6055 6145 6155 6175 6245 6255 6345 6355 6445 6455 6545 6555 6645 6655 6695 6745 6755 6845 6855 6875 6945 7045 7125
—6G1_30x30 —6G1_90x30 ——6G1_90xMuemey®had_30x30 —6G2_90x30 —6G2_90x90 —6G1_30x30 =—6G1_90x30 ——6G1_90x2Qiemey10@2_30x30 —6G2_90x30 —6G2_90x90

Juniper

driven by Mist AI
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6GHz Array Result - 6G1 Radiation Pattern

WLDN  peok Gain (dBi)  4dB BW (° 3dB BW Peak Gain (dBi) 4dB BW () 3dBBW () SLL(dB) Peak Gain (dBi) 3dBBW (*)  SLL(dB)
XZ YZ X2 YZ XZ YZ XZ YZ XZ XZ YZ YZ XZ YZ XZ YZ XZ YZ
+/-45°  +/-45° +/-45°  +/-15° +/-15°  +/-15°
5945 38 18 -01 06 13 111 102 99 90 66 39 39 31 3.7 99 93 39 18 87 67 74 63 74 36 36 23 25
6145 4 23 -11-17-20 102 51 96 42 65 19 23 33 24 87 81 30 16 96 73 82 72 80 36 36 23 20
6345 48 05 -08 15 00 90 78 81 51 73 37 24 45 44 90 81 27 17 102 78 88 69 84 36 30 23 20
6445 40 -04-06 11 -06 8 90 75 81 76 37 15 31 36 84 75 27 19 101 78 86 67 79 36 30 21 23
6545 45 02 05 18 02 99 93 90 78 72 28 20 37 49 84 78 30 20 100 74 82 64 81 33 30 19 21
6/45 45 03 03 13 -22 93 63 81 54 66 33 22 29 45 90 84 30 20 100 72 83 66 80 30 30 19 22
6945 35 -14 06 -20-28 87 54 78 48 7.0 13 08 28 4.1 78 72 30 16 91 64 76 59 69 33 30 21 21
/125 42 08 13 -1.7-26 102 42 93 36 53 06 02 20 3.0 84 75 36 15 82 55 64 61 63 33 33 15 17
Avg 42 05 00 01 -11 96 72 87 60 68 2.7 19 32 38 87 80 31 18 95 70 79 65 76 34 32 21 21
661_30x30 — e — s 661_90x30 — e — s 661_90x90 — s — s
Radiation Pattern B4 3 S.-=11 Radiation Pattern B -+ Radiation Pattern By e 1

© 2023 Juniper Networks
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6GHz Array Result - 6G2 Radiation Pattern

90x90 90x30 30x30

WLDN  peok Gain (dBi)  4dBBW ()  3dBBW(
XZ YZ XZ YZ XZ YZ
+/-45°  +/-45°
5045 58 -02 30 -22 08 90 51 81 39
6145 53 20 17 -59 01 93 78 48 60
6345 59 15 42 -40 22 72 87 66 69
6445 55 16 20 -40 1.5 90 87 69 78
6545 54 16 20 -57 12 93 84 84 81
6745 47 32 20 -28-02 114 84 108 78
6945 4 10 17 -02-34 117 81 111 81
7125 45 03 -1.6-1.8 00 48 99 42 24
Avg 51 14 19 -3303 90 81 76 64
6G2_90x90 SASNH:  —— GEI5MH:

Radiation Pattern

b 145 MHzZ
B345hHz
G4450Hz

= h/auMHz
— b945MHz

— 71325MHz

Thata=0

Peak Gain (dBi) 4dBBW () 3dBBW () SLL(dB) Peak Gain (dBi) 3dBBW (°)  SLL(dB)
XZ YZ XZ XZ Y. YZ XZ YZ XZ YZ XZ Y.

+/-45° +/-15° +/-15° +/-15°
6.7 51 43 42 2.7 105 96 39 24 92 81 72 78 71 39 36 24 27
57 38 39 3.0 25 105 99 39 18 82 68 69 67 66 42 39 27 21
6.8 3.7 45 35 4.1 99 90 33 19 96 81 7.7 75 77 36 33 22 21
73 3.6 42 35 3.9 93 84 30 21 100 84 82 80 77 33 33 19 21
75 40 3.7 34 3.9 93 87 30 17 103 83 82 83 76 33 30 17 20 Z
6.7 34 31 35 40 93 87 30 21 100 79 80 81 70 33 30 22 21
65 24 31 27 37 90 81 30 21 93 72 71 72 66 33 30 19 22
45 1.6 28 14 29 111 99 30 17 88 67 60 69 60 30 30 15 18
65 35 3.7 32 35 99 90 33 20 94 77 74 76 70 35 33 21 21
6G2 90x30 —— G9d5MHz 6515 MHz #012 - 6G2_30x30 — 3M5MHz -/ B515MHz

Radiation Pattern

= hld:xMHz
= b3I15MHz
— b445MHz

b Aoz
B9A5MHz
F125MHz

Thata=D
e

Radiation Pattern

= 0L145MH:z
= h345MHz
— b445MHz

= 0745MHz
= h945MHz
— 7125MHz

© 2023 Juniper Networks
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Summary - Omni Antenna

- PIFA for scanning, BLE, Zigbee, GNSS
- The antenna performance meets the requirements

Peak JA\Y,
e o | TR

2.4-2 5GHz <40dBi  ~51%
SCRadio  PIFA  5.15-5.85GHz R
5.925-7125GHz  <5.4dBi  ~55%
Zigbee PIFA  2.4-2.5GHz <41dBi  ~57%
BLE PIFA  2.4-2.5GHz <38dBi  ~59%
L5 1.1dBi  ~46%
GINSo EIEAS N 25dBi  ~59%

JUNIPE( 2

drivenby Mist AI

34
© 2023 Juniper Networks ‘

Juniper Business Use Only



SC Antenna Result - VSWR/ Efficiency/ Peak Gain

VSWR Efficiency Peak Gain

5.0 100% 8.0

ﬂ 80% 6.0
4.0

ﬁ * % Vet | .o Y \ A

3.0

u U 40% 2.0

20% 0.0
Ll ! 1.0 0% 2.0
2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 ° ’
2401242224372452247224955150520052505350550055805660575058505945605561556245634564456545664566956755685569457125 2401242224372452247224955150520052505350550055805660575058505945605561556245634564456545664566956755685569457125
Frequency [MHZz] Frequency [MHz] Frequency [MHz]

JUNIPE( 2

driven by Mist AI
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Scanning Antenna Result - Radiation Pattern

T Scanning 9.7dB 6.8dB 8.5dB

5C 2.4GHz Gain Variation
Radiation Pattern XY (0:60°) on XY Plane 2.4GHz 5GHz 6GHz
| N

SC o6GHz

Radiation Pattern Radiation Pattern

XY (8:60°)

Jdriven byMist AI y
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BLE Antenna Result - VSWR/ Efficiency/ Peak Gain

VSWR Efficiency Peak Gain

\\/ 5.0 100% 8.0

\ 80% 6.0
/ 4.0

//
60% [ - 7 4.0
\
v— ‘\

3.0

40% 2.0
\ 2.0

20% 0.0
1.0

0% -2.0

2000 2200 2400 2600 2800 3000
2401 2412 2422 2432 2437 2442 2452 2462 2472 2484 2495 2401 2412 2422 2432 2437 2442 2452 2462 2472 2484 2495
Frequency [M HZ] Frequency [MHz] Frequency [MHz]
—BLE —BLE —BLE

el ey

© 2023 Juniper Networks

Juniper Business Use Only



BLE Antenna Result - Radiation Pattern

Gain Variation
on XY Plane 2.4GHz

BLE 11.5dB

BLE

Radiation Pattern XY (6:60°)
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Zigbee Antenna Result - VSWR/ Efficiency/ Peak Gain

VSWR Efficiency Peak Gain

5.0 100% 8.0

80% 6.0

Vais

3.0

60% 4.0 //

40% 2.0

%

J/ 20% 0.0

1.0

0, -
2000 2200 2400 2600 2800 3000 0% 2.0
2401 2412 2422 2432 2437 2442 2452 2462 2472 2484 2495 2401 2412 2422 2432 2437 2442 2452 2462 2472 2484 2495
Frequency [M HZ] Frequency [MHz] Frequency [MHz]
—Zighee —7Zighee —7Zighee

el ey
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Zigbee Antenna Result - Radiation Pattern

Gain Variation
on XY Plane 2.4GHz

Zigbee 8.8dB

Zigbee
Radiation Pattern

XY (8:60°)

Phi=0

Juniper

drivenby Mist AI
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GNSS Antenna Result - VSWR/ Efficiency/ Peak Gain

VSWR

/‘ \/
vV
1000 1400 1800 2200 2600 3000
Frequency [MHZ]
—GPS

© 2023 Juniper Networks

4.0

3.0

2.0

1.0

100%

80%

60%

40%

20%

0%

Efficiency

/ |
/ i
/
/ \\//
- ol
1155 1160 1165 1175 1176 1185 1190 1195 1555 1559 1565 1575 1585 1592 1609

Frequency [MHz]

—GNSS

uniper Business Use Only

8.0

6.0

4.0

2.0

0.0

-2.0

Peak Gain

//_—\\
/ B
/——/
//\\/
1155 1160 1165 1175 1176 1185 1190 1195 1555 1559 1565 1575 1585 1592 1609
Frequency [MHz]
—GNSS
sevenbyMist AT N,




GNSS Antenna Result - Radiation Pattern

GPS
Radiation Pattern XY (6:90°)
L5
Gain Variation
GNSS 4.6dB 4.4dB
XY (0:90°)
TAX
L1
UNIPE[ =F
‘Jdpivenbgmistnl .1
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