EE3300-00 FCC Directional Gain
Proposal



Purpose

« Introduction a test method of FCC KDB 662911 correlated/non-
correlated directional gain, it strictly follows the FCC directional gain
calculation formula.

« With this method, the total directional gain result will more close to the
MIMO system real operation scenario.



Agenda

« Directional gain test method infroduction.
«  SATIMO Microwave Anechoic Chamber environment infroduction
« EE3300-00 Antenna real test report and directional gain calculation



Directional gain test method
introduction



FCC KDB 662911 Calculation formula of directional gain for
correlated/uncorrelated

(1)  If transmit signals are correlated, then
Directional gain = 10 log[(10%7%° + 10> + ... + 10°¥"?%)? /N xn1] dBi [Note the “20”s in

the denominator of each exponent and the square of the sum of terms; the object is to
combine the signal levels coherently.]

(11) If all transmit signals are completely uncorrelated, then
Directional gain = 10 log[(10%?"° + 10“21° + ... + 10¥1%)/N \x7] dBi
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Based on FCC KDB 662911 Calculation formula of directional gain analyze

Antenna pattern example:

20

-20 - 270

ANTO=3dBi ANT1=-5dBi ANT1=-3dBi ANTT=-7dBi

> X axis

Based on above antenna pattern, it is more realistic to get combine antenna
gain of one by one direction. It’s more consistent with MIMO real operation
mode.
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ZYXEL System introduction

Our product:

2.4G is 4x4 ATAR MIMO system with embedded antennas design

5G is 5x5 5T5R MIMO system with embedded antennas design

Take 4x4 4T4R MIMO system for example to calculate the directional Gain as below:

 The antennas are with different location and polarization

 The four antennas have it’s own 3D gain data(Detail as Raw Data file) |/
 The four peak gains are at the different direction. \

So based on the real antenna gain table, calculate the 4x4

Directional gain angle by angle, then select the max value as Il
the system directional Gain. v X

ANT location
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MIMO System directional gain calculation example

For example: at the X axis positive(0 degree):
Ant0 Gain:3dBi
ANT1 Gain:-5dBi
ANT2 Gain:-3dBi
ANT3 Gain:-7dBi

Correlated directional gain =10*LOG((10~(3/20)+10~(-5/20)+10~(-3/20)+10~(-7/20))*2/4)=3.9dBi
Un-correlated directional gain =10*¥*LOG((10”~(3/10)+10%(-5/10)+10/(-3/10)+10%(-7/10))/4)=-1.2dBi

With the same method, calculate the total 3D gain with the raw data, then select the max value as
final directional gain(uncorrelated& correlated sheet of Raw Data file)
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SATIMO Microwave Anechoic
Chamber environment introduction
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OUTLINE

1. Instrument introduction

1.1 SATIMO Overview
1.2 Equipment list & Calibration info

2. Measure

3.1 DUT in test bed

3.2 Software initial
3.3 Measure and process data
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1. Instrument introduction

1.1 SATIMO Overview

s . & b

Active Amplification
Switching Unit

Unit (1)

), =——p> [ ]
— &
| ;

l

2
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Entity diagram
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1.2 Equipment list & Calibration info

Instrument Manufacture Model No Cali. Interval Cali. Due Date
ENA series Network Agilent E5071C 1 year 2026-08-15
Analyzer
Microwave Anechoic MVG MG-16 1 year 2026-08-15
Chamber
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2. Measure

2.1 DUT in test bed
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2.1.1 Open Power

: mvc
Turn on the powerinturn 1, 2, 3, 4. 5
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2.1.1 Open Power
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2.1.2 Reset network analyzer

P S11 Log Mag 10.00dB/ Ref 0.000dB
E5071C Menu

Measurement

Format

N
Log Mag

1 Start 100 kHz
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2.2 Software initial, set parameters and start measurement

t | [ Copy dat

<3 Back to RealTime | Frequency: 2280 -

Markers

narker to

Hevation -157.5°
-30.

Ev -6.4dB 71.5°
Display on plot
Bevation -45°
Eh 25.8dB 421°
Ev -8.5dB 58.9°
Display on plot
Hevation 0°
Eh 31.0dB 71.9°
Ev 38.3dB 4337
Display on plot

Hevation B

Eh 323dB 119.7°

Ev dB -105.0°
Display on plot

Hevation 157.5°

Eh -28.3dB -69.3°

Ev 12.8dB -124.9°
Display on plot

2.4G 2400
5G 5150

2500
5850

Eh/Ev v [= Mag/Phase > :%* Curves ~

a [ Magnitude Scale ~

E = Legend &5 Manage system calibrations

MHz | Azimuth: 0 b

Magnitude (dB) vs Elevation (%)

< & Configure measurement

Export data

SatEnv

Use as 3 gain calibration

Name :| HORN

-18

Frequency distribution

@ Linear

Start | 800 MHz
Stop | 6000 MHz

) List {(MHz)
3400 3500 3600
Spatial resolution

Points : 521

Step - 10 MH=z

) Antenna diameter |20 )

@ Owersampling

Measure on 3607

/

Grid size : 7.5°

Start measurement

Cancel
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Measuring processing

Me
Start a measurement | [[7) Copy data ' Magnitude Scale ~

Legend &% Manage system calibrations & Help ~

00 Pause | Frequency: 800 ~ MHz | Azimuth: Auto + © | Azimuth motor: 150 * | Oversampling motor : 75

Markers Magnitude (dB) vs Elevation (°)

cf rikcer to

Hevation -157.5°
Eh -10.9dB 71.8°
Ev -144dB 105.6°
Display on plot
Hevation -90°
Eh
Ev
Display on plot
Hevation 45°
Eh
Ev
Display on plot
Hevation 0°
Eh
Ev
Display on plot
Hevation 45°
Eh
Ev
Display on plot
Hevation 90°
Eh
Ev
Display on plot
Hevation 157.5%
Eh
Ev
Display on plot

measuring progress

Cancel

2015/8/3
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2.3 Export data to data processing software

B> Start a measurement | [ Copy data [ Magnitude Scale ~
<€ Back to RealTime

Markers

Frequency: 2400 ~ MHz | Azimuth: 0 ¥

Hevation -157.5°
Eh -5.8dB £2.0°
Ev -136dB_ -109.4°
Display on plot
Hevation -90°
Eh -8.1dB -172.3°
Ev -131dB 12417
Display on plot
Hevation 45
Eh -9.3dB 836
Ev -129dB_ 1320°
Display on plot
Hevation 0°
Eh -123dB 257"
Ev 268dB 265
Display on plot
Hevation 45°
Eh -128dB 346°
Ev -108dB_ -13.1°
Display on plot
Hevation 90°
Eh -152d8 135"
Ev 12948 76.1°
Display on plot
Hevation 157.5°
Eh -7.9dB -86.0°
Ev -287dB 419"
Display on plot

Legend 48 Manage system calibrations

Magnitude (dB) vs Elevation (°)

© Help ~

Export data

Use as a gain calibration
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2.3.1 Export Peak Galn

SatEnv - Satnmo, the mlcrowavevmon
- File Tools Window 7

£ calb HPmiect |

I 'l Search@). - Next=#=

= B0y satEnv
- 8»[1]PRT

+-[2]DRT
- SR[314RT
- BB0|[4] Measurement setup
L[9] Macros
& QY [14] calib
=#[15] Security

[17] Import

[18] Macros
- E[19] folder
= @) [74] CALIE
=H[75] Security

[77] Import

[78] Macros

S] folder
80] HORN
] NF to FF transform
I%[SU] Q102

- B [% NF to FF transform Maximum

-7
Ly

[98] Peak Gain vs Frequency

i -=2[99] Peak Gain vs Frequency
El ﬁ[SS] NF to FF transform Efficiency
~=2[96] NF to FF transform Efficiency

|NE to FF transform Id=103

Dimensions 3

Memory used 13.85Mb
+ Layers size 19.89Mb
= & +Layers size 164.05Mb

Axis O:-Frequency

» No of points =40 [Linear]
* Start value:2280.00000 MHz
* End value:2670.00000 MHz

Axis 1:Phi

* No of points =90 [Linear]
* Start value:0.00000 deg

* End value:178.00000 deg
Axis 2:Theta

* No of points =181 [Linear]

* Start value:-180.00000 deg
* End value:180.00000 deg

Number of Tayers 33

+ Zawa U:E[Phi). Real part

£z 1 : E[Phi). Imaginary part
Lagsr 2: E(Theta). Real part
Lagr 3 E[The!a] Imaglnaly part
Lagmsr 4:E Total

Lagmsr 5:E Total Lln

ZLagar B: Polar +45 . Amp lin

Reduce number of dimensions
Extract data subset

“[116] NF to FF t

Create layers
Computation
Export...

Remove

Lagar 7 Polar +45 . Amp dB
L3z 8 Polar +45 . Phase
Zaay 9: Polar -45 . Amp lin
£3ey 10: Polar -45 . Amp dB
Zazw 11 : Polar -45 . Phase
Zamar 12 Gain Phi. dB
£3a 13 : Gain Phi. Lin

£3mr 14 Gain Theta. dB
Zazar 15: Gain Theta. Lin
L3 16: Gain. dB
ra 12 . 6 L

T T T T T T I

I Execute
SaSe -

SPM Post processin2 i

Print

Print form
External file...
Properties...

Rename...

1D:103  [Children accepted  |Modification acce Methods

Peak Gain 08/7/28 T4 05:48:52

NF TO FF Efficiency
Report_3total

B FCEVErS SIZE BUIORE
PSASL
2015/8/3 £ 10:22:53

C:\Program Files\MetrawarehS atE nv\E sternalT oolshS ath aphSath ap.exe

= o= G B e _—
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2.3.2 Get Peak Gain

File Tools Window 7
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2.3.3 Solve 2D field pattern

E SatEnv - Satimo, the microwave vision comp: arc|
IF] Ele Tools Window ?

£ calb | beijing-dingdang ||F'r0iec:t |

v hierarchy

I 'I Sear

-

ExtractSubset [Axes]

I Frequency

2400.00000_|

[ 2420.00000
[ 2430.00000

20 0ono

(= E [0] SatErw EI'_FtA
: [11PRT imens
Ié{-[2] DRT F‘hirnoﬁ
© o=[3]ART =3 4l:
B0 4] Measurement setup Eoiz UF
=
-[3] Macios N
.
@ [14] calib . Ctal
0 . afl
. GD [40] beijing-dingdang + End
El- W [67] Project _
=H[E3] Security iz 1:F
. = [70] Import .
[71] Macros . Star
B E[72] folder v Erd
= BRy
Ais 21
Reduce number of dimensions Mo ¢
¢ E-RH[B2]MF ta FF tran Starl
Ellﬁ [83] Peak Gai Extract data subset Er
Lo _7E[54] Peak Create layers b
&1 B3 [80] NF to FF ransform Computation Ny —
= _Z2[81] NF ta FF trans —
Export... ,
Remaowe +
+
Execute L S i
Print e
=y
Print form =
External file... 5 i
Properties... [ j
Rename... =
=y
Methods LI
£
£
E = !
[cathdan

2450.00000 |

[ alnmEn e )

[] 2470.00000
[] 24B0.00000

[ 24 00 Ooon

LCancel

] A

£44

AT

Poszition select

Hone

Al

e Ok
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2.3.3 Solve 2D field pattern

e EER [T LU Y A g 1y

= II! [E¥] Project
B =#[68] S ecurity
[70] Irpart
|F: [?'I] Macros

[Ej%[ggienduu

741 MF to FF transform
[F51a1az2
El @3 [E“j] MF ta FF transform M asirunm
[E3] F'eak Gain vs FrEquEr'll:_','

Az 1:Phi

Az 2 Theta

& RO YaIUe S0 uuuul MR 2

» Mo of pointz =64 [Linear]
s Start value:0.00000 deg
» Endwalue:177.18750 deg

* Mo af points =129 [Linear]
»  Start value:-180.00000 deq
* Endwalue:1280.00000 deg

kT | [l

Reduce number of dimensions
Extract data subset

Create layers

hi]. Real part

hil. Imaginary part
heta). Real part
hetal. Imaainary part

otal. dB
Computation akal. Lik
ar +45 . Amp lin
Export... ar +45 . Amp dB
ar +45 . Phasze
Remove ar -45 . Amp lin
Execute 5PM Post processingl
Print Peak Gain
Print form MFTO FF Efficiency
External file... Report_3total
. =
Properties... Phil Amn lin
Rename... ornrnent |
Methods
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2.3.4 Get 2D field pattern

~1| W Fl[% /@ | Ak -l[e &
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2.3.5 Solving 3D field pattern

n SatEnv - Satimo, the microwaw
File Tools Window 7

£ calib | beiingdingdang | [Project | | =l Sear
ERE T g__FlA
H1PRT imens
21 DRT =
SR[AART =4+l
H!D [4] Meazurement setup Luiz OF
T-[9] M acros . N
@ [14] calib Lo
L [40] beijing-dingdang + End
=3HG] Security s 1:E
?[?D]Impmt .
[F1]Macros ® Starl
= = 72] folder = End
=- Eiig
Lz 221
34 [?5]'11'32 Reduce number of dimensions Mo ¢
B % 1 MF to FF tran
[ﬁ Extract data subset
[83] Peak Ga
- _*:[84] Pea Create layers 4
E‘ ﬁ [%%] MF ta FF tran Computation L I
[86] Phi=0.00 .
{ b 2[87] Phis Export... +
B- %[aa] Phi=30.0 Remove *
= - -=[89] Phi= C o
= B0 %&] MF ta FF tran Execute N B
[91] Theta=3 Print =
- _2%[32] Thet : =
= 8 [80] MF to FF tansfor Frint form -
“o _Z B MF ta FF tran Bxernal file... =
Properties... T4
= 4
Rename... =
Methods o
* !
=
= .

a2eed ¢ Folar +40 . Ao db

Select axis to lock

=)

Reduce number of dimenzsions

quency

2400

=]

2500 MHz

I 2400MHz

Ok

Cancel |

=]
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2.3.5 Solving 3D field pattern

e o g i o g g

=1~ @ [67] Project

093

=B8] Security
. [70] Impart
L7 Macms

Bl E[72] folder

EI[E% 73] wenduii
E[g% 74] NF to FF transform

ad [FA]E102

A [82] MNF to FF transform M aximumm

14 [83] Peak Gain vs Frequency

-2Z[34] Peak Gain vs Frequency

(= Ea [XSE] MF to FF tranzform - [data subset]

= 86] Phi=0.00deg

-ZX[87] Phi=0.00deg

28] Phi=390.00deg

-22[89] Phi=30.00deg

= Ea LgD] MF to FF transform - [data subset] Expanded

(= 91] Theta=390.00deg

=-

* RO WaIUE | 100U aeg
Axiz 1: Theta
» Mo of points =129 [Linear]

= Start value:-180.00000 deg
» End value:180.00000 deg

Humber of Tayers 33

+ Zagwar O E[Ph]. Real part
Laear 1 E[Phi). Imaginary part
fgser 2 E[Theta). Real part
Aamar 3 E[Theta). Imaginary part
Zama 4 E Total. dB

famar 51 E Total Lin

Lamar B Polar +45 . Amp lin
Lagar 7o Polar +45 . Amp dB
Lamar 81 Polar +45 . Phaze
Lagear 9 Polar -45 . Amp lin
Laga 10 Polar -45 . Amp dB
Lamar 11 : Polar -45 . Phase
Lamar 12 Gain Phi. dB

Lamar 13 Gain Phi. Lin

MWW KWW M H KK N NG 4 4

Lamar 14 Gain Theta, dB

15: Gain Theta. Lin

[E1] MF to FF f ffici D view 2 - eE
= to FF transfar i . 17 : Gain . Lin
ADTEm 15 E[Phi) . Arp lin
10 19: E[Thgta] . Amp lin
Special >I Cylindric 3D OpenGL Viewer/0

Extract data subset
Show window

Create layers
Computation
Export...

Remove
Children accepted Meodification accepted 201521

n Execute
Print

Print form
External file...
Properties...
Rename...

Methods

Reduce number of dimensicns

Cylindric 3D OpenGL Viewer,
30 OpenGL Viewer

s Rl

: Layers configuration

E[Phi]. Real part
E[Phi). Imaginary part
E[Theta). Heal_part

atal Lin
Polar +45 . Amp lin
Palar +45 . Amp dB
FPolar +45 . Phaze
Palar -45 . Amp lin
Polar -45 . Amp dB
FPolar -45 . Phaze
Gain Phi. dB

Al layers

Mo layer

m

LU?

- LCancel

Lg
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2.3.5 Solving 3D field pattern

T I . =® =

S | e
[][=]
0.00
000 |*%
0.00 ¥
1200 %4
400 [%g)
000 [
&% Browse to select OGL file (o) 000 [34]
_ : 100 |4
Lookin:l |, SatEnv LI = & B~ 100 %]
Name ) Date modified &l 100 ﬂ
|| OglDatas4.ogl 2015/8/15 T 04:... |= |4 vi24
. tools 2015/2/9 < 06:48
. temp 2015/8/15 5 04:...
. sample 2015/2/9 % 06:48
. PhysicalDriversLibrairies 5/2/9 FF06:48
< | mn | »
File name: |OglDatas4.ogl | Open I
Files of type: | MWOpenGL files (".ogl) ~| Cancel
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2.3.6 Get 3D field pattern

16900 nodes.

5 | o |

=]

000 [%]

000 [
| 000 [%
12.00
400
1307
108

EREE =

100
100
100

RIS

vi24

T4 04:42
o [ms e
B DO psmns ||
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EE3300-00 Antenna real test report
and directional gain calculation
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OUTLINE

EE3300-00 Antenna Test Report

1.1 3D Pattern & E-Total Gain Table & 2D Radiation Patterns

1.2 Peak Gain of 3D Directional pattern
1.3 Antenna Info
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1.1.1 E-Total Gain Formula

Formula Remarks

The maximum value in the
original data of angle by
angle for each frequency

=MAX(Satimo darkroom

3D E-Total Gain data)

Maximum value of Phi=0
degree plane for each
frequency

=MAX(Satimo darkroom

Y220 |HEO CETT Phi=0 degree plane data)

Maximum value of Phi=90

=MAX(Satimo darkroom
degree plane for each

AR ol T Phi=90 degree plane data)

.. frequency
=MAX(Satimo darkroom Maximum value of
2D XY Plane Gain Theta=90&Theta=-90 Theta=90&Theta=-90 degree
degree plane data) plane for each frequency
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1.1.2 3D Pattern & E-total Table of 2.4G

2.4G-1_2450MHz

z

2.4G-2_2450MHz

z

2.4G-3_2450MHz

2.4G-4_2450MHz

2.4G-1 2.4G-2 2.4G-3 2.4G4
Frequency
[MHz] E-total E-total E-total E-total
[dBi] [dBi] [dBi] [dBi]
2400 145 2.09 2.59 3.28
2450 1.48 2.19 1.67 4.04
2500 1.45 1.83 2.07 4.03
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1.1.3 2D Radiation Patterns---2.4G-1

400.00MHz 20 10 98,10 2
0.00MHz 30 5.00 >
-40 !

2400.00MHz 110 100 99,¥80 24 2400.00MHz
) 60

2500.00MHz 120 5.00 2500.00MHz
130 b -40

140
150 60
160 70
170 20
180 90,Y Y
190 100
200 110
210 2 120
220 \ P —— 130

180 470 180 170 '%° 180 470 190 170 10

260 270 280 220

XY plane XZ plane YZ plane
Frequency Gain(Max Value) Gain(Max Value) Gain(Max Value)
[MHz] [dBi] [dBi] [dBi]
2400 0.62 0.75 0.87
2450 0.50 1.11 1.02
2500 0.77 1.33 0.59
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1.1.4 2D Radiation Patterns---2.4G-2

Y

2400.00M1 12 110 100 9, %80 7o
2500.00MHz 120 5.00

60

2500.00MHz 30
-40

Z

2400.00MHz 20 -10 01 030 20
5.00

2400.00MHz 20 10 01

2500.00MHz 30
-4

160 470480 170

140
150 60
160
170 &
180 90, xX—eo
190
200
210 120
220 130 -130
- 140
240 300 -15 150 -15
230 260 270 280 290 160 470190 170 %0
XZ plane YZ plane XY plane
Frequency Gain(Max Value) Gain(Max Value) Gain(Max Value)
[MHZz] [dBi] [dBi] [dBi]
2400 1.86 -0.24 0.91
2450 2.18 -0.41 0.47
2500 1.83 1.38 -0.37

110

120
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1.1.5 2D Radiation Patterns---2.4G-3

2400.00MHz 110 100 990‘{)80 70 2400.00MHz 5g:=10 015030 20 2400.00MHz 20 10 016050 20
2500.00MHz 120 5.00 60 2500.00MHz  -30 5.00 30 2500.00MHz  -30 5.00 20
130 4 — -4 n
140
150 60
160 70
170 20
180 90,Y Y
190 100
200 110
210 120
220

250 260 270 280 2%° 160 175 480 170 16° 180 170120 170 1%°
XZ plane YZ plane XY plane
Frequency Gain(Max Value) Gain(Max Value) Gain(Max Value)
[MHz] [dBi] [dBi] [dBi]
2400 2.11 2.08 0.48
2450 1.19 1.21 0.91
2500 0.22 1.35 0.91

©2019 ZYXEL| 36



1.1.6 2D Radiation Patterns---2.4G-4

e R -_—

_,:;.010‘_,,‘15? 110 100 9?0%0 70 2400.00MHz 20 10 015060 20 2400.00MHz 20 10 015060 20

s 120 5.00 % - 2500.00MHz  -30 500 30 2500.00MHz 30 500 30
0.00 40 ~40

170

240 300

%% 260 270 280 % 180 470180 170 '%° _150'160-170 120 170 '%° =
XZ plane YZ plane XY plane
Frequency Gain(Max Value) Gain(Max Value) Gain(Max Value)
[MHz] [dBi] [dBi] [dBi]
2400 2.60 1.51 1.64
2450 1.91 2.47 1.71
2500 1.29 1.80 1.08
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1.1.7 3D Pattern & E-total Table of 5G
5G-3_5500MHz

5G-1_5500MHz

5G-2_5500MHz

z

5G-4_5500MHz

5G-5_5500MHz

R
5G-1 5G-2 5G-3 5G-4 5G-5
Frequency
[MHz] E-total E-total E-total E-total E-total
[dBi] [dBi] [dBi] [dBi] [dBi]
5150 2.26 4.65 4.02 2.70 0.93
5250 2.47 4.39 4.49 3.84 0.99
5550 2.13 4.06 3.68 3.80 2.12
5750 3.39 3.83 3.76 2.88 1.01
5850 3.25 3.11 3.92 1.96 1.00
5905 3.78 3.21 4.09 1.59 1.66
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1.1.8 2D Radiation Patterns---5G-1
Y Z Z

5150.00MHz 110 "WV Y 7o 5150.00MHz 0 -10 0O 0 5150.00MHz 29 10 O 0
5 120 52)0 %0 5;50.001.1(42 30 2 _:,088 % 30 52e000uEs =0 " 2—,088 =
500 N 20 B850 00MHS 000 40 5250 60MH40 0.00 A0
-5 N 50 50 50 — 50
::2% 60 '{?"S%t R 60 60 /;F'J ﬂf“:%\ 60
g5 - i f -15.00 ; / :15:oo \(\
-25.00 ¢ \
3000 105 -ag f g :
e 0. X\ 7
B SR
-100 4
E 240 Aeg %
=0 120
S Tl
150
250 260 270 280 **° 150 170 190 170 10 &= 180 170 180 170 **°
XZ plane YZ plane XY plane

Frequency Gain(Max Value) Gain(Max Value) Gain(Max Value)

[MHz] [dBi] [dBi] [dBi]

5150 1.96 2.25 2.20

5250 2.42 1.45 2.47

5550 1.44 1.99 2.12

5750 1.04 2.61 2.44

5850 -0.86 3.24 2.19

5905 -0.98 3.78 3.-05
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1.1.9 2D Radiation Patterns---5G-2

5150.00MHz 20 10 0,230 5150.00MHz 20 10 0,2 90 5
5550.00MHz 30 5.00 20 5550.00MHz 30 500
5250.00MH40 Py 40
50 c _-;;b_ioo—-‘\ 50
: S -10.00
s Y/, -15.00
70 4 W—ﬁ Y
? '
80 ”I

-120
-130
-140
-150
190 170480 170 1%° = 150 170180 170 1%°
XZ plane YZ plane XY plane
Frequency Gain(Max Value) Gain(Max Value) Gain(Max Value)
[MHz] [dBi] [dBi] [dBi]
5150 2.57 1.14 2.35
5250 3.51 1.47 2.29
5550 2.68 3.01 2.27
5750 2.28 2.18 2.14
5850 1.96 2.49 1.62
5905 1.83 2.19 1.85
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1.1.10 2D Radiation Patterns---5G-3
Y Z

5150.00MHz 110 100 99, Y80 o 5150.00MHz 20 “10 0,72 90 5 5150.00MHz
550.00MHz 120 500 60 5550.00MHz -30 500 5550.00MHz
£250.001MH=40

e T m—) 40
50 / P 50
’ -10.00 N &
$ -1500 \
i

; 24
o _’,? .\\" j 110
T e /“, 120
130
140
150
160 470480 170 1%° n 150 4170 180 170 1%°
XZ plane YZ plane XY plane
Frequency Gain(Max Value) Gain(Max Value) Gain(Max Value)
[MHz] [dBi] [dBi] [dBi]
5150 1.71 2.61 1.96
5250 2.26 2.45 2.24
5550 0.31 2.97 1.09
5750 0.45 3.02 2.00
5850 1.32 2.95 1.03
5905 1.54 2.98 1.54
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1.1.11 2D Radiation Patterns---5G-4
Y Z Z

5150.00MHz 100 Y80 5150.00MHz o0 10 0O 0 5150.00MHz 20 -10 0O 0
5550.00MHz 120 1 9i’%008 ™ o0 5550001z 20 2° 506 30 ~;50 oom::w a0 2° 503 30
56£0.00MHA30 : 40 > nr ,-AM 40
140 /f" 5 TS N,
w0 : 0 / 1000 0
160 / -20.00 20.00 70
Y/ -25.00
7 £ -30.00 -80 (jj -( \! 80
; h— :‘, 90.Y
100 K }.I/ 100 Y
110 N 10
-120 \"§ 7 \‘:.’.\.j 120
-130 3 30
-140 140
-150 150
180 470 4g0 170 150 n 180 170 120 170 10
XZ plane YZ plane XY plane
Frequency Gain(Max Value) Gain(Max Value) Gain(Max Value)
[MHz] [dBi] [dBi] [dBi]
5150 2.64 0.65 1.54
5250 3.67 2.37 1.56
5550 3.14 2.44 1.49
5750 1.89 1.76 0.87
5850 0.38 1.34 1.45
5905 1.15 0.93 1.59
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1.1.12 2D Radiation
Y

Patterns---5G-5
Z

Z

5150.00MHz 110 100 990_\630 70 5150.00MHz 20 10 01 _060 20 5150 :rcn.-m; 20 10 01 _060 20
5550.00MHz 120 5.00 5550.00MHz 30 5.00 5550.00MHz 30 5.00
5250 0oMHI30 000 50 2250 001MH40 {,;‘%““':"% 40 5850 "Ilé!’;."‘o :',;.4-0-0‘579”;.‘~ %0 -
140 = 40 50 ),__‘,——*‘b % 50 fe v = \.
w = T kS = L Ny
» / -15,0LEL— & i /‘/ -:g,oo il 2 / }2% \ e
160 / -20.00 \R 20 70 ,(/ @ -20.00 \ 70 70 2000 X 70
170 _izx L 10 =0 ? ( [TTRR y ! 20 80 A | ég 20
180 / - | {f . o,xXeo { | i .\;i woxMo — i 20,Y Y
190 k ’\‘I 350 -100 \} { v;' : 100 -100 \:E, g 2§ 100
200 \ T )j};/ 340 -110 \\ C— 7 1o 10§ / 110
210 - f/; 330 -120 \ ) /.1_.\\& _;: ’ -~ 120 S /.\ : y, e
S ;««y/ 320 -130 el 130 130 | N | e 130
230 === 310 140 140 140 140
240 300 -150 150 -150 150
250 260 270 280 2%° 10 470 1g0 170 10 150 470 1g0 170 10
XZ plane YZ plane XY plane
Frequency Gain(Max Value) Gain(Max Value) Gain(Max Value)
[MHz] [dBi] [dBi] [dBi]
5150 0.59 0.62 -2.01
5250 0.97 0.58 -2.04
5550 0.91 0.56 -1.06
5750 0.49 0.57 -1.64
5850 0.66 -0.35 -1.63
5905 1.65 -0.28 -1.43
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1.2.1 Directional Gain for Correlated and Uncorrelated Formula

Formula Remarks

—

Correlated Directional gain angle by . Calculate the correlated gain
angle=10*LOG10(((10*(G1/20)+10”(G2/20)+10[ angle by angle through the

Correlated Gain A(G3/20)+107(G4/20))*2)/4) formula for each frequency
2. Use MAX to get the maximum
Correlated peak gain=MAX(XX:XX) value for each frequency

-—

Uncorrelated Directional gain angle by . Calculate the uncorrelated gain
angle=10*LOG10((10~(G1/10)+10*(G2/10)+10 angle by angle through the

Uncorrelated Gain A(G3/10)+107(G4/10))/4) formula for each frequency
2. Use MAX to get the maximum
Uncorrelated peak gain=MAX(XX:XX) value for each frequency
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1.2.2 Directional Gain for Correlated and Uncorrelated Table

Peak Gain of 3D Directional pattern
Frequency (MHz) Correlated Uncorrelated
2400 6.13 0.33
2450 5.99 0.56
2500 6.29 0.68
5150 8.11 1.32
5250 8.43 1.76
5550 8.71 1.83
5750 8.66 1.81
5850 8.63 1.84
5905 8.62 1.82
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1.3 Antenna Info

Antenna Info

Model Number Dimension Manufacture
Dongguan Aeon Tech. Co., Ltd. (Address:
C1597-510769-A 150*34.5*1.0mm No. 7, Dalingshan Lake Road, Dalingshan
Town, Dongguan City, Guangdong Province)
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