JUNIPER AP36M ANTENNA REPORT

Brand: Juniper
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Chamber Information

» Test Date : 2025/06/25

o Test Engineer : Lucien Hsieh

* Measurement System : ETS-AMS-8500
e Software Name : EMQuest

e Software Version : V1.0.8

JUniper
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Test Equipment

B Measurement System : ETS-AMS-8500
B Size:7.32(L)x3.66(W)x3.66(H)m

B Measurement Setup

— pattern & gain measurement
e ETS-Lindgren chamber (AMS-8500)
» ETS-Lindgren program (EMQuest)
» System overview
— Testitem
e antenna passive test 700MHz~10GHz

B Calibration Information

Device Type / Model Serial # Manufacture Cal. Date Cal. Until
Full Anechoic Wireless Test chamber ETS-Lindgren/AMS-8500 1380 ETS-Lindgren N.C.R N.C.R
Test Software EMQuest™ 98165 ETS-Lindgren N.C.R N.C.R
Dual Polarized Measurement Antenna ETS-Lindgren/3164-08 920253 ETS-Lindgren N.C.R N.C.R
Vector Network Analyzer Keysight— E5071C MY46733006 Keysight 2024-09-12 2025-09-12
Positioner EMCO - 2090 412HA ETS-Lindgren N.C.R N.C.R
Note: N.C.R. = No Calibration Request. JUﬂ”:)er 11
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Test Procedure

1. Place the device under test (DUT) on the fixture and align it
with the center of the chamber.

2. Connect the antenna cable to the RF connector inside the
chamber.

3. Use the software to configure parameters (such as antenna
name, frequency points, and measurement angles), then launch
the test software (EMQ).

4. Perform a scan with phi (@) from 0° to 360° and theta (0) from
0° to 180° in 3-degree steps to obtain 3D data, including
efficiency, peak gain, and 2D/3D radiation patterns.

5. This is a far-field test for antenna verification.

6. This is a passive measurement, meaning the device is powered
off and not in operating mode.

JUuniper ¢
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Summary

The summary of antenna performance are shown in below.

— Radiation efficiency
e ~64% for 2.4GHz Wi-Fi Dual-band antennas [DBO, DB1]
e ~63% for 5GHz Wi-Fi 5G antennas [DBO, DB1, 5G2, 5G3]
e ~56% for 6GHz Wi-Fi 6G antennas [6G0, 6G1, 6G2, 6G3]
e ~69% for 2.4GHz ~70% for 5GHz, ~65% for 6GHz Scanning antenna [SC]
 ~65% for 2.4GHz Zigbee(Thread) antenna [Zigbee(Thread)]
e ~61% for L1, ~51% for L5 GPS antenna [GPS]
e ~60% for 2.4GHz Omni BLE

— Peak gain
e 7.5 dBi for 2.4GHz Wi-Fi Dual-band antennas [DBO, DB1]
* 6.8 dBi for 5GHz Wi-Fi 5G antennas [DBO, DB1, 5G2, 5G3]
e 6.6 dBi for 6GHz Wi-Fi 6G antennas [6GO0, 6G1, 6G2, 6G3]
o 5.2 dBi for 2.4GHz, 6.0 dBi for 5GHz, 6.0 dBi for 6GHz Scanning antenna [SC]
* 6.6 dBi for 2.4GHz Zigbee(Thread) antenna [Zigbee(Thread)]
e 4.4 dBifor L1, 2.7 dBi for L5 GPS antenna [GPS]
e 4.6 dBifor 24GHz Omni BLE

L™
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Antenna Placement

DB(0-1) Dipole
5G(2-3) Patch
6G(0-3) Patch
SC PIFA
GPS PIFA
Zigbee(Thread) Dipole
DB1 Omni_BLE PIFA

DBO

Antenna Plate: 221x221mm

L™
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Peak Gain Table

Zigbee(Thread) 6.6 dBi 0=12°,¢=183°
BLE Position of Peak Gain (0, ¢)
BLE 4.6 dBi 0 =1153°, ¢ = 50.6°

JUNIPEr =

driven by mlst HI ....

9
© 2023 Juniper Networks ‘




WI-FI 2G

* Maximum VSWR B Cable Length
— 1.9:1 0on 2.4GHz DBO : 327 mm
e Minimum Isolation DB1 : 225 mm

— 33.7dB on 2.4GHz

Average Efficiency
— ~64% on 2.4GHz

Peak Gain
— 7.5dBi on 2.4GHz

JUniper
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VSWR wi-Fi 2G

5.0

2.4GHz____Max __Mean Min |
DB0-2G 1.7 1.3 1.0
DB1-2G 1.9 1.4 1.1
4.0 Summary 1.9 1.3 1.0
=
3.0
2 V
2.0
1.0 N
2000 2500 3000

Frequency [MHZz]

—DB0-2G —DB1-2G —

JUniper
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Isolation wi-Fi 26

i 2.4GHz ____Max__Mean Min |

DBO_DB1 -33.7 -37.3 -421

-10

-20

-30

RS

-50
2000 2500 3000
Frequency [MHZ]

Isolation (dB)

—DB0_DB1 =—

JUniper
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Efficiency wi-Fl 26

o 2.4GHz ____Max __Mean Min |
DB0-2G 68% 64% 62%
0% DB1-2G 68% 63% 56%
Summary 68% 64% 56 %
60% 7 \\\:\\\

40% / \k

Q\ B Cable Length
DBO : 327 mm

DB1 : 225 mm

Efficiency (%)

20%

0%

2300 2350 2400 2440 2450 2480 2500 2550 2600

Frequency [MHZz]

—DB0-2G —DB1-2G —

JUniper
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Peak Gain wi-Fi2G

> /\ 2.4GHz _ [Max Mean Min |
~__ DBO-2G 7.5 dBi 7.1 dBi 6.6 dBi
S —L TN DB1-2G 6.4 dBi 6.2 dBi 5.8 dBi
6.0 ~] ™ Summary 7.5 dBi 6.6 dBi 5.8 dBi

/

/
o
/

Peak Gain (dBi)
N

B Cable Length
DBO : 327 mm
DB1 : 225 mm

N
o

0.0

2300 2350 2400 2440 2450 2480 2500 2550 2600

Frequency [MHZz]

—DB0-2G —DB1-2G —

JUniper
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Realized Gain Pattern Wwi-Fi 26 @2450MHz V+H

phi =0 phi = 90

—DB0-2G =——DB1-2G =—Composite —DB0-2G =——DB1-2G =—Composite —DB0-2G =——DB1-2G =—Composite

JUniper
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Wi-Fi 5G

© 2023 Juniper Networks

Maximum VSWR
— 2.0:1 on 5GHz

Minimum Isolation
— 20.8dB on 5GHz

Average Efficiency
- ~63% on 5GHz

Peak Gain
— 6.8dBi on 5GHz

B Cable Length

DBO :
DB1 :
: 253 mm

5G2

5G3:

327 mm
255 mm

223 mm

Jun

ivenbyMist A

IPE( _F
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VSWR Wwi-Fi5G

o EEI_ME!-MME_
DBO-5G 1.8
DB1-5G 1.8 1.5 1.3
4.0 5G2 2.0 1.6 1.2
5G3 1.9 1.4 1.2
» / Summary 2.0 1.5 1.2
= 30 /
wnm
>
2.0
- :
1.0
5000 5500 6000

Frequency [MHZz]

—DB0-56 —DB1-5G —5G2 —5G3 —

JUniper
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Isolation Wwi-FisG

i 5GHz ____Max__Mean Min |
DBO_DB1  -387 -445 -56.0
10 DB0_5G2  -350 -374 -415

DBO_5G3  -36.3 -39.1 -435

B DB1 5G2  -40.8 -46.8 -60.0
= DB1 5G3  -353 -39.1 -434
= 5G2 5G3  -20.8 -213 -21.8
0 30 Summary -20.8 -38.0 -60.0

W/\V\ 4...1(" \\ "‘LL MA
l \ Nl "'

5000 5500 6000

Frequency [MHZ]

—DB0_DB1=—DB0_5G2 —DB0_5G3 —DB1_5G2
—DB1_5G3 —5G2_5G3 —

JUniper
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Efficiency wi-FisG

100%

80%

40%

Efficiency (%)

20%

0%

60% -

5GHz ____Max_Mean [Min |
DBO-5G 65% 62% 59%
DB1-5G 68% 65% 61%
5G2 67% 60% 52%
//— \‘\ ~— 5G3 0% 65% 55%
Z ANRAN Summary /0% 63% 52%
A N
NN
N
B Cable Length
DBO : 327 mm
DB1 : 225 mm
505051505250 5350 5450 5550 5650 5750 5850 5895 5925 5950 5975
5G3 : 223 mm

Frequency [MHZz]

—DB0-56 —DB1-5G —5G2 —5G3 —

© 2023 Juniper Networks
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Peak Gain wi-Fi5G

o 5GHz _____Max__Mean Min |
DBO-5G 5.7 dBi 5.4 dBi 4.9 dBi
8.0 DB1-5G 5.6 dBi 5.2 dBi 4.6 dBi
5G2 6.8 dBi 6.2 dBi 5.5 dBi
= ,/—7——?—\ 5G3 6.8 dBi 6.6 dBi 6.1 dBi
B 60 + AT 1 Summary 6.8 dBi 5.8 dBi 4.6 dBi
s | TSN T
8 //. ] N
® 4.0
& B Cable Length
- DBO : 327 mm
DB1 : 225 mm
0.0
5050 5150 5250 5350 5450 5550 5650 5750 5850 5895 5925 5950 5975
5G3 : 223 mm

Frequency [MHz]

—DB0-56 —DB1-5G —5G2 —5G3 —

JUniper
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Realized Gain Pattern wi-Fi 56 @5550MHz V+H

phi=0

—DB0-5G ~==—DB1-5G -—5G2 —DB0-5G ==—DB1-5G —5G2 —DB0-5G ~==—DB1-5G -—5G2
—5@G3 ——Composite —5G3 ——Composite —5G3 ——Composite
JUuniper ¢
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Wi-Fi 6G

« Maximum VSWR B Cable Length
— 2.0:1 on 6GHz 6GO0 : 138 mm
* Minimum Isolation 6G1 : 90 mm
— 20.0dB on 6GHz 6G2 : 105 mm
« Average Efficiency 6G3 : 160 mm

- ~56% on 6GHz

Peak Gain
— 6.6dBi on 6GHz

JUniper
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VSWR wi-Fi 6G

> EEI_ME!-MME_
6G0 1.9
6G1 2.0 1.6 1.1
4.0 6G2 2.0 1.5 1.2
6G3 1.9 1.4 1.0
. Summary 2.0 1.5 1.0
% 3.0
>
2.0
1.0 ‘
5800 6300 6800 7300

Frequency [MHZz]

—6G0 —6G1 —6G2 —6G3 —

JUniper
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Isolation Wwi-Fi6G

i 6GHz ____Max__Mean Min |
6G0_6G1  -350 -37.7 -426
10 6G0_6G2  -354 -402 -494

6G0_6G3  -20.2 -248 -36.2
6G1_6G2  -20.0 -22.7 -31.6
6G1_6G3  -35.1 -40.2 -45.6
6G2_6G3  -340 -376 -43.0
Summary -20.0 -33.8 -494

Isolation (dB)

5800 6300 6800 7300

Frequency [MHZ]

—6G0_6G1=—6G0_6G2—6G0_6G3—6G1_6G2
—6G1_6G3—6G2_6G3—

JUniper
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Efficiency wi-Fi6G

oo 6GHz _ [Max Mean Min |
6G0 65% 53% 40%
80% 6G1 70% 58% 42%
g 6G2 68% 57% 41 %
3 \$ 6G3 65% 55% 40%
T O T A Summary 70% 56% 40%
2 vd
R
£ 40% N
- B Cable Length
20% 6G0 : 138 mm
6G1 : 90 mm
0%
Frequency [MHz] 6G3 : 160 mm

—6G0 —6G1 —6G2 —6G3 —

JUniper
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Peak Gain wi-Fi6G

e 6GHz _ [Max Mean Min |
6G0 5.8 dBi 5.2 dBi 4.7 dBi
8.0 6G1 6.6 dBi 5.9 dBi 5.4 dBi
6G2 6.2 dBi 5.5 dBi 4.7 dBi
= / \ 6G3 5.5 dBi 4.9 dBi 4.1 dBi
© 6.0 . . .
= LT Summary 6.6 dBi 5.4 dBi 4.1 dBi
L% ———— /;/ _\y/- \——\k\_>-<: ::
é 4.0 TN N
o B Cable Length
2.0 6G0 : 138 mm
6G1 : 90 mm
Frequency [MHz] 6G3 : 160 mm

—6G0 —6G1 —6G2 —6G3 —

JUniper
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Realized Gain Pattern wi-Fi 66 @6565MHz V+H

phi =90

—6G0 —6G1 ——6G2 —6G0 —6G1 —6G2 —6G0 —6G1 ——6G2
—6G3 ——Composite —6G3 ——Composite —6G3 ——Composite
JUNIPESN #

srvenbyMist AT M.

‘ 27



Scan

B Cable Length
SC : 87 mm

e Maximum VSWR
— 1.7.10on 24GHz / 1.9:1 on 5/6GHz

» Average Efficiency
— ~69% on 24GHz / ~70% on 5GHz / ~65% on 6GHz

 Peak Gain
— 5.2dBi on 2.4GHz / 6.0dBi on 5GHz / 6.0dBi on 6GHz

JUniper

driven by mlst FII .".
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VSWR scan

» 2.4GHz____Max__Mean Min |

SC 1.7 1.5 1.4
‘0 5/6GHz___[Max__Mean_Min__|
| SC 1.9 1.6 1.3

VSWR
o
S

\

| ﬁ \ A\//""\v/

2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500

Frequency [MHZz]

1.0

JUniper

driven by mlSt FII .".

29
© 2023 Juniper Networks ‘



Efficiency Scan

o 2.4GHz____Max__Mean Min

SC 2% 69% 67%
§! j.\ /,/\.__»\_/_\J,\_\ SC 72% 70% 69 %
SC 0% 65% 60 %

40%

Efficiency (%)

B Cable Length
SC : 87 mm

20%

0%

o O O O O O O O O o un OO n wn n O uwn
o O n O O " 1" 1n 1n 1n n < © N O
N < S N VW O N I OV 0 O o &N < N O
AN NN NN oo NN © O OV O N~ N~

LN
~
[e)]
[Tp]
H

Frequency [MHZz]

—_—SC —

JUniper
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Peak Gain Sscan

v 2.4GHz ____Max__Mean Min
SC 5.2 dBi 4.9 dBi 4.6 dBi
60 5GHz _____Max__Mean Min
N d SC 6.0 dBi 5.4 dBi 4.3 dBi
= /./- I
2 A 6GHz _____Max__Mean Min
g 40 / SC 6.0 dBi 5.7 dBi 5.3 dBi
=
3 B Cable Length
2.0 SC: 87 mm
0.0

-

requency [MHz]

—_—SC —

JUniper

driven bi mlSt Al .
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Realized Gain Pattern Sscan @2450MHz V+H

phi =0 phi = 90

JUniper
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Realized Gain Pattern Sscan @5550MHz V+H

JUniper
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Realized Gain Pattern scan @6565MHz V+H

JUniper
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Zigbee(Thread)

* Maximum VSWR @ cable Length

— 1.9:1 on 2.4GHz Zigbee(Thread) : 143 mm

» Average Efficiency
— ~65% on 2.4GHz

» Peak Gain
— 6.6dBi on 2.4GHz

JUniper

driven by mlst FII .".
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VSWR zigbee(Thread)

o ME_ME!-ME_ME_
Zigbee(Thread) 1.9 1.5

4.0

A

VSWR
q
—

2.0
1.0
2000 2500 3000
Frequency [MHZz]
—Zigbee(Thread) —

JUniper

driven bi mlSt Al .

36
© 2023 Juniper Networks ‘



Efficiency zigbee(Thread)
o 2.4GHz ____Max____Mean _Min

Zigbee(Thread) 72 % 65 % 62 %

80%

L/
2 o || AT
: )/ AN
k)
£ a0% 7 N B Cable Length
i \ g

\ Zigbee(Thread) : 143 mm

20%

0%
2300 2350 2400 2420 2440 2450 2460 2480 2500 2520 2550 2600

Frequency [MHZz]
—Zigbee(Thread) —

JUniper
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Peak Gain zigbee(Thread)

> 24GHz  Max___ Mean [Min
Zigbee(Thread) 6.6 dBi 6.3 dBi 6.1 dBi

(@))

o

TN
/l

%\

< \

© 4.0

2 \

g \ B Cable Length
2.0 Zigbee(Thread)143 mm
0.0

2300 2350 2400 2420 2440 2450 2460 2480 2500 2520 2550 2600

Frequency [MHZz]

—Zigbee(Thread) —

JUniper
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Realized Gain Pattern zigbee(Thread) @2450MHz_V+H

phi =0 phi = 90

——Zigbee(Thread) —Zigbee(Thread) —Zigbee(Thread)

JUniper
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GPS

Maximum VSWR B Cable Length

- 20:TonlLT / 191 0onlL5 GPS : 107 mm

Minimum Isolation
— 349dBon L1 / 23.0dBon L5 / 35.7dB on 2.4GHz

Average Efficiency
- ~61%on L1 / ~51% on L5

Peak Gain
— 44dBion L1 / 2.7dBi on L5

JUniper

driven by mlst FII .".
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VSWR aGps

o L1 Max_Mean Min |
GPS 2.0 1.5 1.1
40 L5 Max__Mean Min |
GPS 1.9 1.8 1.8
o
% 3.0
>
2.0
1.0 |
500 1000 1500 2000

Frequency [MHZz]

—GPS —

JUniper
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Isolation GpPs

-10

-20

Isolation (dB)

-30

40 -

-50
500

© 2023 Juniper Networks

1000 1500 2000 2500

Frequency [MHZ]

—GPS_DBO0 —GPS_DB1 —

3000

L1 Max__Mean Min

GPS_DBO -349 -359 -37.0
GPS_DB1 -35.0 -37.2 -388
Summary -349 -36.5 -38.8

L5 Max__Mean Min

GPS_DBO -27.0 -350 -441
GPS_DB1 -23.0 -239 -25.1
Summary -23.0 -294 -441

GPS_DBO -37.1 -385 -40.3
GPS_DB1 -35.7 -37.0 -383
Summary -35.7 -37.8 -40.3

Junipe
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:[r.1m1

‘ 42



Efficiency Gps

100%
L1 Max__Mean Min |
GPS 65% 61% 54%
00
80% L5 [Max__[Mean Min
GPS 54% 51% 44 %
X 60%
> RmEt
(@)
3
2 a0% [
4= ()
B B Cable Length
GPS : 107 mm
20%
0%
I T N MO N OMNO0O O ) d < OnwnmaodN O N O
O NMNMNMNNNMNMNOOOOOOWM OO ONSNNOOOOOD OO -
pu s Jhu B b hn Jhn i b Jiha B s s B R
Frequency [MHZz]
—GPS —

JUniper
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Peak Gain GPs

" L1 Max _Mean Min |
GPS 4.4 dBi 3.4 dBi 2.0 dBi
L5 Max__Mean Min |
~ GPS 2.7 dBi 2.6 dBi 2.3 dBi
= 4.0
= \
= |/ \
@©
& \
4 =
S, ’ \‘\ B Cable Length
GPS : 107 mm
00 2 -
Frequency [MHZz]

JUniper
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Realized Gain Pattern GpPs @1176MHz V+H

phi =0 phi = 90

—GPS —GPS —GPS

JUniper
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Realized Gain Pattern GpPs @1575MHz V+H

phi =0 phi = 90

—GPS —GPS —GPS

JUniper
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Isolation among Radio

e Minimum Isolation
— 35.1dB on 5/6GHz

JUniper

srvenbyMist AT M.
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Isolation Wi-Fi 5G to Wi-Fi 6G

’ 5/6GHz _ Max [Mean Min |
0 DBO 6GO  -355 -417 -588
= DBO 6G1 -37.9 -449 -598
= 20 DB0_6G2  -356 -39.0 -445
9 DBO 6G3  -41.7 -523 -723
5 0 DB1 6GO  -37.0 -42.1 -478
= b DB1 6G1  -35.1 -38.7 -46.0

DB1.6G2  -382 -434 -56.8

WM. DB1.6G3 435 -52.7  -77.5
5000 5500 6000 6500 7000 7500 8000 562_660 _403 _455 _563
Frequency [MHz] 5G2_6G1  -425 -532 -76.9

—DB0_6G0—DB0_6G1—DB0_6G2—DB0_6G3 ~ °02.6G2 451 -56.0 -75.6

5G2_ 6G3  -430 -523 -783
—DB1.660—DBI16G1—DB1.6G2—DB16G3 s a"coo 407 _494 631

5G2_6G0—5G2 6G1 5G2_ 6G2 —5G2 6G3 5G3 6G1 414 -493 -62.9
—5G3_6G0 5G3 6G1=—5G3_6G2—5G3 6G3 5G3.6G2 -46.2 -57.1 -78.8
—_— 5G3 6G3 -444 -57.0 -88.3

Summary -35.1 -484 -88.3

JUniper
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Omni BLE

« Maximum VSWR
- 1.8:1 on 2.4GHz

» Average Efficiency
— ~60% on 2.4GHz

» Peak Gain
— 4.6dBi on 2.4GHz

JUniper

driven by mlst FII .".
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VSWR oOmni BLE

Omni_BLE 1.8 1.6 1.4

7 \ 2.4GHz _____Max _Mean Min |

VSWR
/

V%

TN
N

2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000

1.0

Frequency [MHZz]

—QOmni_BLE =—

JUniper

driven by mlst HI .".
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Efficiency oOmni_BLE

o 2.4GHz __ Max__[Mean [Min |
Omni BLE 63% 60% 54 %
80%
X 60% -
9 yd
(O]
.G //
£ 40%
L
20%
0%

2300 2350 2400 2440 2450 2480 2500 2550 2600

Frequency [MHZz]

—QOmni_BLE =—

JUniper
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Peak Gain omni BLE

8.0

6.0
%
‘© 4.0 /
) /
-
2 //

2.0

0.0

2300 2350 2400 2440 2450 2480 2500 2550 2600

Frequency [MHZz]

—QOmni_BLE =—

© 2023 Juniper Networks

Omni_BLE 4.6 dBi 4.0 dBi 3.2 dBi
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Realized Gain Pattern omni BLE @2450MHz V+H

= 0Omni_BLE = 0Omni_BLE = QOmni_BLE

JUniper
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