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Summary

S11: All of return loss can reach -10 dB.

Efficiency: All the efficiencies are greater than 50%. It's frequency draft to higher in 5G and could be tuned back to
resonant frequency.

Isolation: The worst intra-isolation between 5G and 6G can reach 35 dB in 5.8 GHz-6 GHz band.

Gain ripple (V+H-pol):

 The gain ripp
ne gain ripp
ne gain ripp

T
T
T
T

© 2023 Juniper Networks

e of 2GW
e of 5G W
e of 6GW

FI antenna are under 9 dB at theta 60 degree plane. The composited gain under 5 dB.
FI antenna are under 10 dB at theta 60 degree plane. The composited gain under 6 dB.
FI antenna are under 10 dB at theta 60 degree plane. The composited gain under 6 dB.

ne gain ripple of Zigbee & BLE antenna is under 10 dB at theta 60 degree plane.
ne gain ripple of GPS antenna is under 8 dB at theta 90 degree plane.

Juniper
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Summary

Function
Band

Antenna

S11

MAX L1

-10.0

MAX L5

-10.0

MIN L1

32

Ffficiency

MIN L5

T

MAX LI

3.2

Peak Gai

MAX L5

3.9

MAX LI

4.0

rain Rippl

MAX L5

7.2

Function Zigbee  BLE Scan
Band 2G 2G  2G/5G/6G
Antenna gl 8 9
MAX 2G| -16.8 -12.2 N.A N A -13.7 -18.3 -14.5
S11 MAX 5G -16.1 -10.0 ' -11.2
N.A N.A
MAX 6G N.A 8.9 -12.1 -11.3
MIN 2G 87 78 N.A 78 88 84
. N.A
Efficiency |MIN 5G N A 69 72 N A 73
MIN 6G ' N.A 51 75 ' 70
MAX 2G| 4.8 5.1 N.A 5.8 6.3 5.0
. N.A
Peak Gam |MAXS5G N A 4.7 6.7 N A 5.4
MAX 6G ' N.A 4.1 6.5 ' 6.2
MAX 2G| 6.5 9.8 N.A 5.0 9.4 9.7
o N.A
Gam Ripple IMAX 5G N A 6.1 8.0 N A 9.4
MAX 6G ' N.A 6.2 7.9 ' 9.0
. 2G 5.3 N.A
Com;)icr)lsﬂe G - = N.A N A
. 6G ' NA 53

© 2023 Juniper Networks
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Antenna Placement and Type

Wi-Fi PIFA
2 Wi-Fi ZG PIFA
3 Wi-Fi 5G Dipole
4 Wi-Fi 5G PIFA
5 Wi-Fi 6G Dipole
6 Wi-Fi 6G PIFA
/ Zigbee 2G PIFA
8 BLE 2G PIFA
9 Scan 2G/5G/6G PIFA
10 GPS L1/L5 PIFA

JUNIPER

bgm|St AI

© 2023 Juniper Networks
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S-Parameter — Ant1&2

© 2023 Juniper Networks

dB

| |
l—"—‘
N OO G Ao

-14
-16
-18
-20
-22

Antl_WIFI 2.4G_S11

2.3 2.35 2.4 2.45 2.5 2.55 2.6
Frequency [GHz]
Ant2_WIFI 2.4G_S11
2.3 2.35 2.4 2.45 2.5 2.55 2.6
Frequency [GHz]

- — = SPEC

Antl

- — = SPEC

Ant2
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S-Parameter — Ant3-6

Ant3_WIFI 5G_H_S11 Antd_WIFI 5G_V_S11
p o~ h
-8 _/4--5. / 8 N
1 e ————‘-A----; i 1) J S P ———%—’:l@‘é-——-
2 5\ / o —sc | B2 TN — = = SPEC
1\ / 4 7 N/
Py \\ - //‘\\ II Ant3 e / \k// Ant4
VLN NV o
RTA v

= 22

5 55 6 6.5 7 7.5 5 55 6 6.5 7 7.5
Frequency [GHz] Frequency [GHz]
Ant5_WIFI 6G_H_S11 Ant6_WIFI 6G_V_S11
0 0
2 -2
-4 -4
NI P
g AN AR, 5, = N D

' \/\ N\ [\ VY |7 \ /1
j‘,;‘ WA WA W A —| WARR 2
\[ o\ O\ Vo /

-20 v V \I 20 \ /
y \ 7 \ ,

5 5.5 6 6.5 7 7.5 3 5.5 6 6.5 7 7.5
Frequency [GHz] Frequency [GHz]
X

JUNIPE( 2
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S-Parameter — Ant7-10

Ant7_Zighee_S11 Ant8 BLE_S11
0 0
2 -2
-4 -4
-6 -6
-8 -8
-10 -10
@ N 3 ~—
-12 - = =SPEC -12 p— - = =SPEC
-14 AN ~ Ant7 4 \‘x - Ants
16 \\ /-__-_"""'\\ // 16 /
-18 AN /~ B 18 AN /
\_/""'l \—\" //
20 -20 \ /
B} 22
” 2.3 2.35 2.4 2.45 2.5 2.55 2.6 23 2.35 2.4 2.45 25 2.55 2.6
Frequency [GHz] Frequency [GHz]
Ant9 Scan_S11 Ant10_GPS_S11
0 0
2 _____,f"‘\ B SR R
2\ /S R 4 N\
6 \ /-" 6 \ I \ J"f
2/ A . \/ \ /
o [ AP \_-/
© 12 \ - = = SPEC © 12 - — = SPEC
14 ’ \Vl A Ant9 4 \\ I Ant10
16 | r! \\ IA\ e J
-18 -18
2 \ \\ 20
B} -22
* 25 3 35 vl A5 g 5§ 6 6.5 7 7.5 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2

Frequency [GHz]

Frequency [GHz]
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WIFI cross iIsolation

© 2023 Juniper Networks

5G and 6G Cross Isolation

0
5
-10
A5
20
S PEC

> —535
30 —536
-35 N ‘m{ = Y ‘ Jﬁr ‘_H..' .LL'JﬁA-L.' :zz
40 -I,_,l/lt 'JPA}" f‘ﬂ"[“vr-wi‘*d".‘
45 1"‘,'“‘ “I’d r‘ﬂ W

!
o U

5 5.2

Ml V)

~n M
X\, / | WANRIR
| Jn’i Abad W

5.6 5.8 6.4 6.6 6.8 7 1.2

Frequency [GHz]
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WIFI omnidirectional antenna
isolation

test(dB)

5G VS 5G 32.1
5G VS 6G 35.0
6G VS 6G 32.3
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1176
1575
2400
2450
2500
5150
5300
5500
5850
5925
6500
6700
7125

© 2023 Juniper Networks

86
82
87

Antenna efficiency (%)

Antl_ Ant2_ Ant3_ Ant4d _ Ant5 _ Anté6 Ant7/ _ Ant8 _ Ant9 _ Antl10_
2G1 2G2 5G2 5G1 6G1 6G2 Zighee |BLE SCAN €] 245
75

82
82
84

72
71
72
67

85
82
/8
72

65
61
55
50

Juniper Business Use Only

72
77
76
77

82
/8
84

88
85
86

89
85
86
74
73
72
73
71
/70
69
69

84
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Antenna peak gain (dB)

= - o
S
® .

T @

BLE 5|

[ i :

C
L e ]

Antl_ Ant2_ Ant3_ Ant4 _ AntS5 _ Anté _ Ant/_ Ant8_ Ant9_ Antl0_
2G1 2G2 5G2 5G1 6G1 6G2 Zigbee BLE SCAN |GPS
3.2

1176 :

1575 3.9
2400 4.3 5.1 5.1 6.3 4.7

2450 4.6 4.6 4.9 5.8 4.8

2500 4.8 4.6 5.8 5.9 5.0

5150 4.7 6.7 5.4

5300 4.5 6.6 5.3

5500 4.2 6.5 5.1

5850 4.7 6.3 5.0

5925 3.8 6.2 5.1

6500 4.2 5.7 6.2

6700 4.1 6.1 5.9

7125 4.0 6.5 5.7

Juniper
driven by Mist Al
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Radiation pattern of Ant 1&2

Ant (1+2, 2.4G ) - XY=60°
WI F I 2400 Radiation Pattern
= 0

360
48 31 %5 0 1

342

300
294
\ 72
288
78
282
' 84 ammAnt_1_2400 MHz
276 |——I | -
L _.‘ 90 ===Ant_2_2400 MHz
, e yF—
270 | 96 «====Composite_2400 MHz
264
102
258
- 108
252
W '

Ant1

ANT1 ANT?2 Composite
Gain Max 3.7 4.5
Gain Min -1.0 -4.3

Flatness 4.6 8.8 4.2
' Gain average 2.3 1.6 4.9

Aniz . e w

driven by Mist AI

N.A
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Radiation pattern of Ant 1&2

Ant (1+2, 2.45G ) - XY=60°

W I F I . 2 4 5 O Radiatic:]n Pattern

e==Ant_1 2450 MHz
e==Ant_2_ 2450 MHz
«==Composite_2450 MHz

Ant1
ANT1 ANT?2 Composite
Gain Max 4.1 3.6 N A
Gain Min -0.1 -3.4 '
v Flatness 4.2 7.0 4.3
' Gain average 2.0 1.7 4.8
Ant2 « Juniper .-.'l

driven by Mist AI
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Radiation pattern of Ant 1&2

WIFI_2500

Ant1

© 2023 Juniper Networks
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Ant (1+2, 2.5G ) - XY=60°
Radiation Pattern

0
354 360 E 43
348 e 6
342 ...----".""_""\I_"_“:'n, =y a;&—\ —

306
300
294
72
288 |
78
282 | 4
1 84 ammAnt_1_2500 MHz
276 —| N
L | 90  ==wAnt_2_2500 MHz
[
270 - ! 96 «==Composite_2500 MHz
264
- 102
258
- / 108
252 |
246

to8 L1111 . 162

192 1g¢ 18(_1_.174 168

ANT1 ANT?2 Composite

Gain Max 4.6 4.5

Gain Min -1.1 -3.0 N-A

Flatness 5.7 7.5 4.1

Gain average 2.2 2.0 5.0

JUNIPE( 2

driven by Mist AI
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Ant (3+4, 5.15G ) - XY=60°
Radiation Pattern

N
o
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e

c
q
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te_5150 MHz
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O
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Radiation pattern of Ant 3&4
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Ant (3+4, 5.5G ) - XY=60°
Radiation Pattern

e=sAnt_3_5500 MHz

e=sAnt_4_5500 MHz

te_5500 MHz

w==COmpos

Composite

N.A
4.9

3.7

ANT4

2.8
-/.2

10.0

-1.1

ANT3

2.6
-2.7

5.2

1.1

Gain Max
Gain Min

Flatness

Gain average

-
O
LN
LN
L
=

Radiation pattern of Ant 3&4

Ant3
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Radiation pattern of Ant 3&4

WIFI_5850

© 2023 Juniper Networks
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Ant (3+4, 5.85G ) - XY=60°
Radiation Pattern

e==Ant_3 5850 MHz
e==Ant_4_5850 MHz
«===Composite_5500 MHz

Composite
Gain Max 2.3 1.2 N A
Gain Min -2.5 -6.3 '
Flatness 4.8 7.5 5.0
Gain average 0.7 -1.8 2.5
G

‘16




Radiation pattern of Ant 5&6

WIFI_6000

© 2023 Juniper Networks
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Ant (5+6, 6G ) - XY=60°
Radiation Pattern

e==Ant_5_6000 MHz
e==Ant_6_6000 MHz
«====Composite_6000 MHz

ANTS ANT6 Composite
Gain Max 2.2 4.0 N A
Gain Min -2.1 -2.0 '
Flatness 4.2 6.0 4.6
Gain average 0.4 1.9 4.1
=y
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Radiation pattern of Ant 5&6

WIFI_6500

© 2023 Juniper Networks
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300 |
208 |
288 |

282 |1

318 | <X
312 | P : ? y’ 5
306 \, ' b XK

Ant (5+6, 6.5G ) - XY=60°
Radiation Pattern

0

354 360 6

348 10—

32° " T [ [T —18

330 <\ \ \
324

e==Ant_5_6500 MHz
| 90 essAnt_6_6500 MHz
y 96 «==Composite_6500 MHz

ANT6 Composite

Gain Max

5.2

Gain Min
Flatness

2.4 A

7.7 4.5

Gain average

1.9 3.7

JUNIPE( 2

driven by Mist AI
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Radiation pattern of Ant 5&6

Ant (5+6, 7G ) - XY=60°
Radiation Pattern

WIFI_7000

e==Ant_5_7000 MHz
e==Ant_6_7000 MHz
«===Composite_7000 MHz

© 2023 Juniper Networks

Juniper Business Use Only

ANTS ANT6 Composite
Gain Max 14 6.1 N A
Gain Min -8.1 -2.6 '
Flatness 9.5 8.7 5.9
Y Gain average -1.6 1.6 3.1
ants (_] . Juniper =

driven by Mist AI
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Radiation pattern of Ant 7&8

/1Gbee&BLE 24

Ant/_Zigbee

Ant8

Ant7

© 2023 Juniper Networks

Ant38_BLE

Ant_7,8 2.4G - XY=60°
Radiation Pattern

0
354 360 & 1%
348 354 3%0 6
2 T O T T 18

1 | II| I.'II I.'IIII --_I'-h:_- 24

336

a N

294 |

288 |

1 | \ \ et %

e==Ant_7_2400 MHz

- e==Ant_8 2400 MHz

ANTS8

Gain Max 4.2

6.8

Gain Min -1.4

-2.3

Flatness 5.6

3.6

Gain average 1.7

2.8

Juniper Business Use Only

JUNIPE( 2
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Radiation pattern of Ant 7&8

Ant_7,8 2.45G - XY=60°
Radiation Pattern

/1Gbee&BLE 24

e==Ant_7_2450 MHz

e==Ant_8 2450 MHz

Ant/_Zigbee

ANT7 ANTS8
Gain Max 4.1 5.2
DAnta Gain Min -1.0 -0.8
Flatness 5.1 6.0
D Y Gain average 1.8 2.6
Ant7
x G,

21
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Radiation pattern of Ant 7&8

ZIGbee&BLE 25

Ant/_Zigbee

nt8

Ant7
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Ant3_BLE

Ant_7,8 2.5G - XY=60°
Radiation Pattern

0
354 360 6
48 ___.10|__'_1_712 18

3

342
336 T\ L]
<k A A5

— 1

306
300
,_ 72
78
282 | )
—— 84
276 | — e==Ant_7_2500 MHz
| _ —{ 90
270 — e==Ant_8_2500 MHz
T_———'F_-__ ___,I 96
264 |
102
108
252
240

|
— 1

168 162

198“‘"“"-"'-----.'-____'__¢ 1 1 -
192 136 180 174

ANTS

ANT7/

4.5 5.0

Gain Max
Gain Min -1.9 -1.9
6.9

Flatness 6.4
2.5

Juniper Business Use Only

Gain average 2.0
Juniper .-.'l

driven by Mist AI
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Radiation pattern of Ant 9 Scan

Ant_9_2G - XY=60°
Radiation Pattern
0

348 354 330 - € 1
.".""| I.I.',"\_24
. | | [ T~_30

342
336 ¢\ |\ L
330 T\ \ L
324
318

312
306
300

36
a2
- 48

\ 60

i ) 66
208 [/l N
288 [/
F e B BN SN S 78
282 | T TS
| W7
276 —{ N —T— -
| 7T 90
270 — 1 T —F—+ i
R ——=x 96
264 : g ! A [ — % 4 - - ] " {
(IR e e P 12
258 T W T ~ L
T Tt |+ 108
P [ 114
246 © W\ '

240
234

I 120
126

|7 150
L 156
162

200 5L/ /TR L L
204 e | LA
192 186 180 174 168

e==Ant_9_2400 MHz
e=Ant_9_2450 MHz
w=Ant_9_2500 MHz

2.4G MAX

5.2

2.4G MIN

-0.8

2.4G Ripple

6.0

Gain average

2.7

2.45G MAX

4.1

2.45G MIN

-0.8

2.45G Ripple

4.9

Gain average

2.5

2.5G MAX

4.5

2.5G MIN

-1.1
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2.5G Ripple

5.6

Ant_9_5G - XY=60°
Radiation Pattern

354 360
a2 311_3._ B

& 12
3 T

18

I 24
SRR BRET S S RN

-I-V (| [ ==k / . 36
324 \ L Rl 7K.
318
312
306

300

a2

48

- 54
&0

I /g A 7
288 . 40
SNy Sy Ny S i | 78
282 |
L - i e i ¥ i
—— - - 84 smsAnt_9 5150 MHz
276 — (W™ — 11— — %1
A — a0

260 TR o=

w—Ant_9_5500 MHz
& weAnt_9_5850 MHz

i1 96

L2
258 LXK S
TR S 108
252 T \W T
. 7 114
246
; ~/ 120
240

234

228
222

126
3 132
.~ 138
144

~ 150

156

5.16G MAX

3.7

5.15G MIN

-3.2

5.15G Ripple

7.0

Gain average

1.7

5.5G MAX

4.4

5.56G MIN

-5.1

5.5G Ripple

9.5

Gain average

1.5

5.85G MAX

3.8

5.85G MIN

-5.7

Gain average

2.4

niper Business Use Only

5.85G Ripple

9.4

Ant_9_6G - XY=60°
Radiation Pattern
0
o B SN -
[T Ty, 28
336 . 4|
330 AT T TR /T
324 N g
318
312

306

300 .
290 [
288
282 |
[ a==Ant_9_6000 MHz
e _| y ' ===Ant_9_6500 MHz
e - == w=Ant_9_7000 MHz
264 T § s W e e
258
2s2 AN
245 XN
240
234

204

jog =Ll i | | ] VA= a6
192 186  1gg 174 168

6G MAX

3.8

6G MIN

-6.0

6G Ripple

9.8

Gain average

1.6

6.5G MAX

4.5

6.5G MIN

-5.2

6.5G Ripple

9.7

Gain average

0.9

7G MAX

3.6

7G MIN

-5.8

Gain average

1.8

JUNIPE( 2

driven by Mist AI

7G Ripple

9.4

Gain average

0.0
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Radiation pattern of Ant 10 GPS

GPS_L1&LS

I |

Ant_10 - XY=90°
Radiation Pattern

0
354 360 6
348 3% © e P g

342 TT 7" 24

336 -
330\ |
324 O\ \

318
312 AN

306

294 &

288 |

L " 162

-
180 174 16

L5 L1

Gain Max -0.2 0.2

Ant10

Gain Min -4.9 -4.0

Flatness 4.7 4.3

Gain average -1.8 -1.4
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