AUT Studio - Introduction

Antenna Under Test

www.lisa-analytics.de

- Antenna Under Test Studio -

Software to analyze spherical antenna measurement and

simulation data of different sources, enabling optimized

antenna development process within the automotive
industries and all involved companies.
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Application Environment

AUT Studio

comes with a deep integration of Microsoft Word and
Microsoft Excel, which provides the export of data to Excel
and the creation of reports with Word.

To meet the requirements of different automotive OEMs,
the output coordinate system is customizable.
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Data Exchange

To enable the cooperation of all involved parties of the
development process, the data can be exchanged like the
Adobe Acrobat principle of the Portable Document Format.
AUT Studio comes with a free of charge version, which
acts as a viewer.

— I “SD Antenna
Hocumene: Measurements

Adobe Acrobat AUT Studio <Pro>

Adobe AcrobatReader AUT Studio <Free>
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Data Exchange: Example

The antenna supplier imports the measurement and/or

simulation data to AUT Studio with the knowledge of
the specific setups of simulation tools, proprietary
measurement systems, used car front position etc.

The automotive OEM get the (*.asbi) file from the supplier

and can presume that all specifics are considered by
the supplier.

hl SUPPIierX i OEV

Simulation Software

FEKO -

Srrtere (et Ao

CST

= \ R ““”
M[ >A

MeasurementSystems _  AUT Studio <Pro>
/ AUT Studio <Free>
AUT Studio <Pro>

‘ Custom System |

SATIMD

et s Ly
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Interfaces

AUT Studio has interfaces to all most used simulation tools
and measurement systems. Other systems can be easily
integrated in the development process by using the
AUT Studio Universal Import (*.asui) text format.

AUT Studio Universal Import

k CST
F E KD ; '; ([ Text
/ .asui
ORBIT/FR \
Bmary N
: M .asbi A
SATIMO AUT Studio <Pro> [Ege > AUT Studio <Free>

; TECHNISCHE
« UNIVERSITAT | Binary
m ILMENAU .
.asbi

ANTENNA TECHNOLOGY CENTER
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Data Properties

AUTStudic <Pro> - licensed to LISA Analytics GmbH — (m]
File View Analysis Processor Tools Options Help LISA Analytics GmbH
Workspace
= CE) Antenna Name AUTStudio-Example
Data Elements Measurement Source  Generic SATIMO File TRX V5
@ AUT Studio-Example:
o P Crestor of asbifie
Polarisation Frequency Theta nomalized Phi normalized
Start 400 MHz Start [ Start 1
Mame |dentifier Min [dB] Max [dB] Sop 700 MHz Siop 50° Sop 255°
H 9351 -10.76
v 68,95 554 Span 300 MHz Span 90° Span 359"
Step 5 MHz Step 1 Step ™
Count 61 Count 91 Count 360
Values 400 ~ Values 0 ~ Values 0 v
Data History
Upper Hemisphere Extraction
-> Date 1 16.02.2025 15:47:50
-> Operator : LISA Analytics GmbH
-» AUTStudio i V2025 - Build19000
Measurement Data Import
- 1 09.02.2025 16:22:36
-> Operator : LISA Analytics GmbH
-> AUTStudio 1 V2025 - Buildla49s
-» Data Type i Generic SATIMO File TRX VS
-> Original Name  : 2020-10-04 HF Cal.hSpmp #005 - FF_GP100_SMC220
-» Settings : PhaseCorrection = 0°
-» settings ! Sopurce Antenna Rotation Direction = Clockwise
Drag + Drop *.asbi file(s) -> Settings : AUT Front = 90°
orfilefs) of one measurement
tothe list above Import Log (content of last imported file)
TRXVS
El
4
29
13
string Generator.Name=waveStudio
string Generator.version=2020.2.5.0
string GenerationTimeUTC=2020-11-19T12:48:08
L] »
V2025 - Build 19000
e Data Properties  S-Parameter il Attachments Average Gain Gain  Phase PowerChat Reporting
132:001-001L AUTStudio-Example

Usually a dataset of a measurement does not contain
information about the source. AUT Studio documents the
import procedure and all data manipulations done by the

providing company.
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S-Parameter

AUTStudio <Pro> - licensed to LISA Analytics GmbH — O
File  View Analysis Processor Tools Options Help LISA Analytics GrbH

& )@ AUTStudio-Example

1.0 20010 4.001.0 6.001.0 — 51

@511 (0512 (0521 [J52 [ showfrequency range of AUT only

notifications
FILE: s2p_File s2p / 132-001-001L
S-Parameter do not provide all frequency points of AT measuremer nt
Frequency
Drag + Drop * asbi file(s) Stat 1MH
orfile(s) of one measurement
1o the list above Stop 6001 MHz
Spi 6000 MHz
Step 15 MHz
Count 4001
-05 ! -2
delete all read from fik |

V2025 - Build 19000
! Data Propetties  S-Parameter @ Attachments Awerage Gain Gain  Phase PowerChat Reporting

remote

1320010071 AUTStudio-Example

Usually a dataset of a measurement does not contain
information about the reflection coefficients or a
characteristic amplifier curve. AUT Studio allows the
storage of such a S-Parameter file.
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Attachments

— O

LISA Analytics GmbH

tics GmbH

AUTStudio <Pro> - licensed to
File View Analysis Processor Tools Options Help

© (19 SATIMO Example

Drag + Drop * asbifile(s)
file(s) of one

measurement
above
the position of the car at the tum table with the comesponding coordinate system
Filename Description Preview Size [MByte] Date Owner
e Coordinate System png the position of the car at the t... true 123 29.04.2023 132-000-001L
fil v
ptach e Intensity3D pcf 013 29042023 13200000 [ P eachment
save files

delete attachment

Data Properties  Attachments Average Gain  Gain  Phase PowerChat Reporting

SATIMO Example

Usually a dataset of a measurement system contains only

the measured data of the network analyzer. AUT Studio

allows attachments for each dataset and provides a quick
preview of pictures in place.
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Average Gain

AUTStudio <Pro> - licensed to LISA Analytics GmbH

= O
File View Analysic Processor Tools Options  Help LISA Analytics GmbH
o
Workspace ! 100
& @ =5 H >~
Dats Bements o A AAAA AN s PPNt
SATIMO Exampl
o ample -10.0-
= 2004
0 ® ¢ 300
Average Gain over Freguency
@Theta=72"
-40.0
min_ max avg
Horizontal Radiation Pattern = AUT'H -612 -280 -435
min max  avg AT SATIE Example
— AUT:H 3297 101 -4.06 -60.0
1.100.0 1.600.0 2100.0 2.600.0
AUT! SATIMG Bxample Frequency [MHz]
180
0.0
0.0
-10.0
= 200
S 300
Average Gain over Thets
Drag + Drop * asbi flefs) w00 @Frequency=1350MHsz.
or file(s) of one measurement . min__max _ avg
T R — AUT:H 421 271 -376
-50.0
AT SATING Example
-60.0
0.0 50.0 100.0 150.0
Theta [
Left/Right Up/Down Radius Freqnency[MHz] Theta [ (] Isotropic [d8] 3D Scale Min[dB] (-17.54)  Max|dB] (-1.77)
e - o EECTT DS
w [ 2] i HE 0 HE {DD | 0 o)
V2025 - Buid 19000

S Data Propetties S-Parameter Attschments  Aversge Gan  Gan  Fhase  PowsrChart  Reporting
132001-001L SATIMO Example

AUT Studio calculates a matrix of average values which
allows a review of the measurement at a glance.
With an easy to use interactive charting it is a good starting
point for comprehensive comparisons...
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Gain

AUTStudio <Pro> - licensed to LISA Analytics GmbH

File View Analysis Processor Tools Options Help
Workspace

& @ =

Data Blements
©  SATIMO Example

Drag + Drop * asbi file(s)
or file(s) of one measurement
to the list above

000 000

Phi[]  Thetal] Radius[dB] Reset
Craiel]_ssl st

Vertical Radiation Pattern
@f=1350MHz @Phi=231°/51°

= (m]

LISA Analytics GmbH

min max avg sdv

= AUT:H -19,35 197 -176 7.82

Horizontal Radiation Pattern
@f=1350MHz @Theta=72"

min max avg sdv

Frequency [MHz] Phi Cut ['] Theta Cut [']
1350 v |§ 51

w72
SR BH (R (@I (fORCEN (AR .
R [ 100 3 [0 2 [Tte0 2] [0 2| 100 2
V2023 - Build55100 : >
K local Data Propetties Attachments Average Gain Gain ~ Phase PowerChat Reporting
132:000-001L SATIMO Example

= AUT:H -3297 101 -406 9,05

3D Scale Min[dB] (8429) MaxidB] (265)
o ‘ i

= [0

An interactive “on the fly” 3D view algorithm brings the

visualization part of a measurement system or simulation

tool to the engineer’s desktop.
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Phase

AUTStudio <Pro> - licensed to LISA Analytics GmbH
Voo o e s O

Workspace

F @ 5 CER

Data Elements
©  MVG_5GAA passivhSpmp #006

Drag + Drop *.asbi file(s)
orfile(s) of one measurement
to the list above

Output Coordinate System

Frequency [MHz] Phi Cut [] Theta Cut []

Phi[]  Theta[] Radus  Reset
S s S e 1845 M i v 72 v

Systesn Informetion [0 3| [ 50 [ 100 2[00 w

Version V2025 - Build 13000 8 !
Zensetype' | Data Properties  S-Parameter Attachments AvetageGainr Gain  Phase PowerChart W\g

132001001 | MVG_5GAA_passiv hSpmp #006 - NF - FF Posttion 2 re-measure 2. Ant

An interactive “on the fly” 3D view algorithm brings the

visualization part of a measurement system or simulation
tool to the engineer’s desktop.
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PowerChart

AUTStudio <Pro> - licensed to LISA Analytics GmbH - (]

File View Analysis Processor Tools Options Help LISA Analytics GmbH

2] Vertical Radiation Pattem ~ REF (AUT-REF}

Matching Elemerts Frequency + () Phi Angle Theta Angle Pol /Paa + () Ao sorfing: order
@170 BE] o OH oh
) 1720 B 01 Bv | |

©  Antenna Prototyp V01

Vertical Radiation Pattern

it lected t |ate
Constants: f=1710MHz | phi=50° | V e

-20.0]

30,0

5

-40.0

Drag + Drop * asbi file(s)
easurement

orfile(s) of one me,

le(s) of one measurem
to the list above

min max  avg

—_— 2972 536 007

delete selected template

Qutput Coordinate System

(]
" 4 171k M
X Avis Y Asis Tile  Sze  AeaGid Llegend Misc. Marker[0] Update
mac|  1000}2| @ MaorGrid @ WinorGiid 0 Title
O ate mn | 40002 O Ato 1005 .Mo B Values Vertical Radiation Pattem
V2023 - Buid55100
: Data Properties  Attachments Aversge Gain  Gan  Phase  PowerChar  Reporing
132-000-001L Antenna Prototyp V01

PowerChart contains a pool of requested analyzing
methods of the automotive industry, gathered during 10
years. It contains Time Domain, Correlation, Diversity und
Intensity charts. Configurations (limits of axis, grids, etc.)
can be saved as Templates, used for reporting.
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PowerChart: All available Types

Average Gain Exceedance

Average Gain Exceedance

Average Gain Exceedance over Frequency

Average Gain over Frequency

Average Gain over Frequency (Theta Ranage)

Average Gain over Theta

Average Gain over Theta (Polar)

Comelation Coefficient over Frequency (Horizontal Radiation Pattem)
Comelation Coefficient over Frequency (Total)

Cross Polarization Power Ratio over Frequency

Cumulative Distribution Function

Cumulative Distibution Function (Theta Ranage)

Cumulative Distibution Function over Frequency

Cumulative Distribution Function over Frequency (Theta Ranage)
Directivity

Directivity (Sphercal Segment)

Dispersion aver Phi N AUTStudio - PowerChart: Mathematics
Digpersion over Phi (Theta Ranage)
Efficiency
Efficiency (Spherical Segment)
Hfficiency Percentage
Efficiency Percentage (Spherical Segment) n
(Gain over Distance Average (avg) Poyg[dB] = 10 +log;, (1 c Zp )
Gain over Frequency i
Gain over Phi
Zain over Phi (Nomalized)
Gain over Theta
Gain aver Time AT
Horizontal Radiation Pattem P,.o4ldB]==x Y P[dB
Horizontal Radiation Pattem Awverage (Theta Range) Average (aveh) o ] i Z‘ S
Intensity: Average Gain (Phi over Frequency)
Irtensity: Average Gain (Theta over Frequency)
Intensity: Gain
Intensity: Gain (30)

Psdu [dB] = J

Dispersion over Phi

Intensity: Gain (Phi over Frequency) %
Intensity: Gain (Palar) %
Intensity: Phase

Intensity: Phase (Palar)
||-|tE|-I5“.1|': Phase CEI‘ITEF 1I.I'IEII'iEItiDI'I | Specific Calculation  Statistics Diversty Parameter Common

Standard Deviation

* ) (PldB) ~ Puyg[dB1)"
1

Intensity: Standard Deviation (Theta over Frequencyy
Mean Effective Gain over Frequency

Peak Gain over Frequency

Peak Gain over Frequency (Theta Range)
Phase Center over Frequency

Phase delta over Frequency

Phase delta over Phi

Phasze delta over Theta

Phase over Frequency

Phasze over Phi

Phase over Phi (Polar)

Phase over Theta

Phase over Theta (Folar)

Standard Deviation over Frequency

Standard Gauge over Frequency

Standard Gauge over Frequency (Theta Range)
Vertical Radiation Pattem

To allow a correct interpretation of the shown results,
PowerChart has open mathematics for each type of chart.
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Reporting

AUTStudio <Pro> - licensed to LISA Analytics GmbH = O
File  View Analysis Processor Tools Options Help LISA Analytics GmbH
Al Templates order by type order by name Report Selected Template: Preview
25 | LB pool of templates I
o =+ Overview
H W0
Anterna Prototyp VO1 = E?et 'T ty 3D
! ails
©  SATIMO Example © 3 Gewm
[T %] Horizortal
o
x

Notffications of the selected Template
Type  Description

Notfications of all Templates (ciick to sslect the comesponding Template)

= Microsoft Word Template file  AUT Studio default ~ | AUTStudio.dote
[ 0Error(s) [ 0 Warningts) | [ Dinfols] | e e —
Type Template Deescription
Drag + Drop * asbi file(s)
le(s) of one measurement
tothe list above
() use same size for all templates 800

(] use Output Coordinate System settings of templates

Image files to directory [ ] EmfPlus ~ [ MS Word Document

create MS Word Documert with EmfPlus images

V2023 - Build55100
local
132-000-007L SATIMO Example

Data Properties  Attachments Average Gain  Gain ~ Phase PowerChart Reparting

Reporting is a very powerful and time saving function
based on Templates, defined with PowerChart. It creates a
self-defined report with MS Word or a directory structure

with graphic files within seconds. To create the same

report for another measurement it needs only a few clicks.
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Data Summaries

Detailed data summaries are available and the calculated
data is provided as a MS Excel Sheet.

Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Hilfe ~ ACROBAT ) Was méchten Sie tun? £ Freigeben

= Mappel - E

Einfiigen

A-D 35 o Tn & s |==@®- |2 |[smdaa N Bedingte Formatle.rung - %ﬂ Einfiigen - 2 - %Y p
Oy - [Z7 Als Tabelle formatieren ~ 2 Laschen ~  [§]~
Emfggen ¥ P e <& LA- = === E T % o b 5 ’-?Zellenformatvorlagen' @ Farmat ~ h SDF;:E::End i:;\:r::\l;:d'
Zwischenablage Schriftart [} Ausrichtung [ Zahl [} Formatvorlagen Zellen Bearbeiten s
Al ~ fe || Antenna: SATIMO Example v
A B C D E B G H J K L M N [«
1] Antenna: SATIMO Example
2 4
3] H - overall peak V - overall peak
4 | f[MHz] max [dB] phi[*] theta [7] avg [dB] f(x)AR [dB] f[MHz] max [dB] phi[°] theta [] avg [dB] f(x)AR [dB]
5 | 2260 3,652491 219 96 -5,02 14,8716321 1450 2,324616 171 165 -5,3 39,5744324
e -
7 .
8 | H- peak values V- peak values
9| f [MHz] max [dB] phi[°] theta [7] avg [dB] f(x)AR [dB] f [MHz] max [dB] phi[°] theta [] avg [dB] f(x)AR [dB]
10| 1100 -0,111346 243 120 -5,92 8,49046714 1100 -1,665167 171 174 -7,85 19,7141543
11| 1110  -0,001883 240 81 -5,37 11,8222039 1110  -1,355377 168 174 -7,22 20,8556664
12 | 1120 0,707079 246 123 -4,45 B8,64272353 1120 0,102505 168 174 -6,35 22,5169294
13 | 1130 0,647608 243 123 -4,87 8,86320343 1130 0,047448 168 174 -6,78 20,4530419
14| 1140 0,307252 243 99 -5,55 10,4573446 1140  -1,038498 171 171 -7,52 20,2226943
15 | 1150 0,36977 243 78 -54 12,4803173 1150 -0,885655 168 174 -7,34 20,9393258
16 | 1160 0,560009 243 75 -4,75 12,9567685 1160 0,11185 168 171 -6,65 20,6997211
17| 1170 0,526046 243 126 -4,97 9,45009101 1170  -0,230416 168 174 -6,97 22,1361279
18 | 1180 0,299056 243 117 -5,39 9,45941992 1180  -0,904259 168 171 -7,42 22,3497383
19 | 1190 0,588834 243 81 -5,11 12,3489879 1190 -0,56393 168 171 -7,18 22,4592515
20 | 1200 1,151035 240 78 -4,3  11,7093002 1200 1,072757 171 171 -6,4 21,4137975
21 | 1210 1,063789 243 123 -4,45 9,04242087 1210 1,208234 1711 171 -6,5 22,1450408
22 | 1220 0,84435 243 120 -4,93  9,659407108 1220 0,129253 171 168 -7,06  25,4242799
23 | 1230 1,170418 243 99 -4,68 10,6759619 1230 0,223031 171 171 -6,84 28,5741325
24 | 1240 1,686668 243 81 -4,12 12,6052895 1240 0,55462 171 171 -6,3  25,928296
25 | 1250 1,227755 243 123 -4,21 9,34270739 1250 0,861174 168 168 -6,37  27,793956
26 | 1260 0,974444 240 123 -4,74 9,63026001 1260 0,35868 168 168 -6,8 28,1826934
27 | 1270 1,31719 243 102 -4,56 11,7434959 1270 0,188358 171 168 -6,71 29,2644158
28| 1230 2,127395 240 87 -4,08 12,9121156 1230 1,046618 168 168 -6,26 25,5858657 -
PEAK Gain Summary ® < »
* ] m- ] + 100"
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Data Manipulation

Sometimes it is necessary to have only some frequency
points, only a specific theta range or only the upper
hemisphere of a measurement/simulation dataset.

AUT Studio provides some functions to do that and creates
the result as a new dataset, without changing the original
dataset.

N

AUT SATIMO Example

1100 1600 2100 2600

frequency range to extract start [MHz] (1200 w stop [MHz] |1600 w

extract data

The new dataset contains a manipulation history, which is

shown on the page Data Properties / Data History
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Time Domain Gating

« Time Domain / Gating — O »
Polarisation  Phi Theta
FM_Gati
AUT _laating H ~ 00 ~ 087 -

Fregquency Domain f [MHz]
= @phi=0" theta=27"

@phi=all® theta=87"
= resultant signal

Gain [dB]

Bhbubabbna,

0,

Time Domain t [ns] 776 20 870
0,024 @phi=0" theta=87" an 3320 870
) = gated signal 217 2410 a7n

check 3D Signal Moise Distance 1

Best 100

0,02

0,01+

004 Time Domain d [m]

0,02+ @phi=0" theta=87"
' = gated signal

0,02

-0.04

168.627 ns 50.553 m
286.275ns 35.823m

Gain
= 7

T
L
z 0
£

Input Data

227451 ns 68.188 m

117.647ns 35.270m
Rectangle e
gate center to peak

apply gating settings and save results

With a very comprehensive and easy to use time domain
gating function you can take a look behind the scenes and
reduce the noise, the signal eventually contains.

This function creates a new dataset and documents itself
by adding an attachment and maintaining the data history.
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Time Domain Synthesis

o Time Domain f Synthesis
2 Polarisation  Phi Theta
AUT FM_Gating H ™ I w7 "
D .
-10— Frequency Domain f [MHz]
-20— —— @phi=0" theta=27"
= -30 - Resultant Signal
= 40—
G -850
60—
-70—
-m T T T T
20 70 120 170 220 270
180 - )
Frequency Domain f [MHz]
80— —— Phase
= + Resultant Phase
;o
£
_a0—
180 T
20 70 120 170 220 270
o Time Domain t [ns]
0,03+ —— @phi=0" theta=<37"
& 02—
0,01
0 = A_M%\ o
0 600 800 1000

The time domain function can synthesize frequency points

which was not measured. That makes it possible to create

dedicated frequency points or to create a frequency sweep
with a smaller step size in retrospect.
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Phase Center Determination

4 Frequency Domain / Phase Center Determination

frequency points of 2021_MVG_5GAA_passiv h5pmp #004 - NF-FF Position 1 @ 1710 "
U i

1 phase with Field of View (FOV) Field of View (FOV) with phase of i

Wrapped phase with Point of View (POV)

wavelength 17,53 cm
smallest sphere 502,25 cm
max gain -0,70dB (359°/081%)

avg sdv
—_—x 2324 019
—y 2138 004
=z 1157 046

ref gain (Poirt of View)

/- =front/rear 23.03cm
SYAY = right et 146em
7/Z =top/d 01

* op/down ey 1630 1710 1730 1750 1770 1790 1810 1830 1850 1870 1890
PCV (Field of View) 510cm frequency [MHz]

Abs{Pasition | [em]

Field of View

Point of View +/-dB

To determine the phase center, it is necessary to unwrap
the phase, define the Point of View and the Field of View.
AUT Studio visualizes all three steps and the resulting
isotropic radiator, which makes the verification of the
chosen settings possible.
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Contact Information

LISA Analytics GmbH

!Iisa{ nalitcs G

Holger Forsterling
Managing Director

holger.foersterling@lisa-analytics.de

‘-Q.\\
o,

- locate insights -

spherical antenna analytics
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Appendix: Chart Examples

Calculation: frequency range [MHz] = 400 - 700
Constants: S11
0.5 2.0
0.2
0

0.2
AUTStudio V2025 - Build 19000 LISA Analytics GmbH
|AUT: AUTStudio-Example
Calculation: frequency range [MHz] = 400 - 500

AUTStudio V2025 - Build19000

Constants: S11
.0

LISA Analytics GmbH

|AUT: AUTSHdio-Example

© LISA Analytics GmbH —16.02.2025
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Intensity: Gain (3D) 1
Constants: f=1400MHz | phi=135° | theta=45° | V
10,0 10,0
-10,0 ] 0.0
=
2
(@]
|l
= «Q
£ o
= -30,01 -10,0 2
m o
o, o
o
8
%]
a
@
-50,0 -20,0
-70,0 -30,0
min  max
-63,28 2,11
AUT: SATIMO Example
Intensity: Gain (3D) 1
Constants: f=1400MHz | phi=135° | theta=45° | V
10,0 10,0
-10,0 0,0
=
2
(@]
1
= «Q
£ o
= -30,01 -10,0 2
m o
o, o
o
8
%]
a
@
-50,0 -20,0
-70,0 -30,0
min  max
-63,28 2,11
AUT: SATIMO Example
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Intensity: Gain (3D) 11
Calculation: threshold yellow = -10,00 dB, green = -5,00 dB
Constants: f=1400MHz | phi=135° | theta=45° | V
10,0 10,0
-10,0 0,0
=
2
]
n
= Q
£ X
= -30,01 100 2
m =
5, 2
Q<
8
(%)
o
el
-50,0 — -20,0
-70,0 -30,0
min  max
-63,28 2,11
AUT: SATIMO Example
Intensity: Gain (3D) 11
Calculation: threshold yellow = -10,00 dB, green = -5,00 dB
Constants: f=1400MHz | phi=135° | theta=45° | V
10,0 10,0
-10,0 0,0
=
2
(o)
n
£ Q
£ X
— -30,01 -10,0 2
m =
= =2
2
8
(%}
o
el
-50,0 -20,0
-70,0 -30,0
min  max
-63,28 2,11
AUT: SATIMO Example
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Intensity: Gain 1
Constants: f=1400MHz | V
0 10,0
30
0,0
60
= 9
g 90 -10,0 %
£ K
120
-20,0
150
180 -30,0
180 225
phi []
min  max
-63,28 2,11
AUT: SATIMO Example
Intensity: Gain (Phi over Frequency) 11
Constants: theta=87° | V
0 - front
90 - right
e ‘g
£ 180 - rear E
270 - left
0 - front —
68 72 76 80 84 88 92 96 100 104 108 112 116 120
frequency [MHz]
min max
-109,17 -55,34
AUT: FM Example
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Horizontal Radiation Pattern i

Constants: f=92MHz | theta=87°

min max avg | min max avg

m—H -8846 -7285 -76,58 |===V -56,94 -5540 -56,23

AUT: FM Example

Average Gain over Frequency 1
Constants: theta=87° | V

-50,0

-60,0
=
k=2
T -70,0 1
K

-80,0 V

Specification - Minimum ( min=-79,60 / max= -60,00 )

-90,0 T T
68,0 78,0 88,0 98,0 108,0

frequency [MHz]

min max avg

= avg -82,20 -56,19 -61,39

AUT: FM Example
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Gain over Time 1
Constants: phi=20° | theta=87° | V
-10,0 AUT
A-F range: 1.000ns
-20,0
-30,0 H
-40,0
o
S
5 -50,0
8
-60,0
-70,0
-80,0
-90,0 T T T T
0,0 200,0 400,0 600,0 800,0 1.000,0
time [ns]
min max avg
— -81,38 -12,80 -39,51
AUT: FM_Gating

Calculation: threshold = avg + 2,5 dB

min

max

avg |

Average Gain Exceedance

Constants: f=92MHz | theta=87° | V
0

max  avg |

avg

1/1

-21,97

AUT: FM_Gating

2,74

-1,02

— avg 50% > -1,02

— thold

26% >

1,48
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Average Gain over Theta (Polar) i

Constants: f=1800MHz

0,0

-20,0

-40,0

-60,0

-80,0

min max avg | min max avg

= H avg 952 -182 -38 |=—H min -5575 -10,30 -20,75

AUT: Antenna Prototyp V01

Horizontal Radiation Pattern Average (Theta Range) - Diversity 1

Calculation: Diversity: Selection Combining | theta=(0° - 90°)
Constants: f=1200MHz | H
0

avg | avg | avg
=== avg phi(120°= 300°/60°)  -11,97 |==== avg phi(120°= 120°/240°)  -4,34 |==== avg phi(54°= 63°/117°) -3,44
AUT: SATIMO Example AN1: SATIMO Example No 2
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Average Gain over Frequency - Diversity
Calculation: Diversity: Selection Combining

Constants: theta=87° | V
-5,0

1/1

-10,0

o
=
5 15,0
3

-20,0

-25,0 T T T T T T T

1.100,0 1.300,0 1.500,0 1.700,0 1.900,0 2.100,0 2.300,0 2.500,0
frequency [MHz]
min  max | min  max | min  max

= avg phi(120°= 300°/60°)  -25,01 -6,08 |=== avg phi(120°= 120°/240°) -18,21 -7,02

AUT: SATIMO Example AN1: SATIMO Example No 2

—— avg phi(54°= 63°/117°)  -24,60 -6,04

Phase Center over Frequency
Unwrapping: Mode: Horizontal/Vertical ~ Point of View: Max Gain Position
Determination: Mode: Field of View -> (Point of View +/-3,0dB)

Constants: V

20,0

1/1

AUT: MVG_5GAA_passiv.h5pmp #006 - NF - FF Position 2 re-measure 2. Ant.

20
0,0} A
15
— -20,0 =
8 5
5 -10 S
€ 40,04 g
-5
-60,0
'8010 T T T T T T T T 0
1.710,0 1.730,0 1.750,0 1.770,0 1.790,0 1.810,0 1.830,0 1.850,0 1.870,0
frequency [MHz]
+X/-X = front/rear +Y/-Y = right/left +Z/-Z = top/down
avg | avg | avg avg
— X -76,08 — Y -1,15 — 7 7,54 1 PCV(fov) 3,88
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Phase over Theta (Polar) 1

Constants: f=1805MHz | phi=10° | V

180

min max

— -178,63° 178,44°

AUT: MVG_5GAA_passiv.h5pmp #006 - NF - FF Position 2 re-measure 2. Ant.

Phase over Theta (Polar) - Unwrapped 1

Constants: f=1805MHz | phi=10° | V

180

min  max

— -15,65 5,37

AUT: MVG_5GAA _passiv.h5pmp #006 - NF - FF Position 2 re-measure 2. Ant.
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Phase over Phi (Polar)

Constants: f=1805MHz | theta=80° | H

330

300 60

270 -720, 90

= "L

Lypupy

180

min max

1/1

—_— -179,61° 179,15°

AUT: MVG_5GAA_passiv.h5pmp #006 - NF - FF Position 2 re-measure 2. Ant.

Phase over Phi (Polar) - Unwrapped

Constants: f=1805MHz | theta=80° | H

1/1

—_— 0,15 11,17

AUT: MVG_5GAA _passiv.h5pmp #006 - NF - FF Position 2 re-measure 2. Ant.
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