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Introduction

Advanced Broadcast Components Ltd. 4T2 RF-Analyser and 4T2 Content Analyser applications provide
second-to-none measurement capabilities for digital broadcasting.

Instruments manufactured by Advanced Broadcast Components Ltd. in various configurations benefit from
these two software packages.

The following document describes the use of RF-Analyser and Content-Analyser in terrestrial applications for
mobile coverage (drive-by) measurements using DVB-T or DVB-T2 transmissions.

The aim of such measurements is to verify the coverage area of existing terrestrial transmission. The data
derived shall help in refining the coverage prediction models.

Multiple measurement-runs allow to document the influence of different climate conditions (summer/winter),
or man made factors (vehicle reflections/noise) to the reception quality.

Integrated drive-by testing of up to 4 RF-channels (option to support up to 8 RF-channels on request) is
currently available from Advanced Broadcast Components Ltd. in the 4T2 Portable the 4T2 Rack and the 4T2
broadcast multi probe.

Both instruments contain up to 4 DVB-T/T2 capable receivers. Their measurement results together with
position information from the global positioning system (GPS) can be automatically logged to file for
subsequent analysis. Furthermore, the results are visualised on the go by superimposing selected values on a
map of the area. Export filters are available to enter the coverage data into Google Earth, or Google Maps.

The receiver hardware itself is using tuner/demodulator combinations also found in commercial set-top-
boxes, making the measurement results comparable to what the client receiver hardware will be able to
decode, or not.

In order to perform drive-by measurements, some preparation is required. The scope of this document is to
explain the steps and give some additional information along the way.

1 Drive-by preparations

For drive-by measurements, there are 3 pre-requisites required:

a) To superimpose measurement results on a map, you will need a map that you can load into the RF-
Analyser application.

b) To measure field-strength, you will need a calibrated antenna with known antenna factor. This
factor will be needed to be entered into the RF-Analyser application.

) You will need a GPS receiver attached to the instrument (generally any GPS receiver following the
NMEA- protocol on a physical or virtual serial com port and supporting the records RMC, CGA, VTG
will work). Typically, the GPS receiver is part of the package.

How drive-by measurements are performed and how the application is meant to be operated, is the scope of
this document. Should any description herein be unclear, or misleading, we strongly encourage you to provide
feedback.

Please send any comments to info@4T2.eu. Your feedback can only make this document better.
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2 Getting Map Data, ABC MapMaker application

The ABC MapMaker application is a windows program to retrieve map-data from internet servers, such as
Open Street Map, or GoogleMaps.

Automated geo-referencing allows for direct import into 4T2™ RF-Analyser application to visualise the
transmitter coverage area.

The software loads map-tiles of a mouse-selectable region in an automated process and combines them into
a single map file.

To allow a smooth import into the 4T2 RF-Analyser, the map file name contains the coordinates (longitude and
latitude information of the upper left and lower right corners) of the map graphical file.

2.1 Installing ABC MapMaker on your system

The software can be downloaded from the ABC servers and installed on any computer (or virtual machine)
running Windows operating system.

1 T - This is the URL of the MapMaker
PR O a2.eu/dovnloads AdapMaler w = application on ABC's web-server

£ Apps [ Dolibarr s ABCLtd. [i Reichelt . Volkner (C Conrad (- ComputeruniverseS.. » [ Weitere Lesezeichen

Index of /downloads/MapMaker

Nane Lest modified

= [E=REC=E X . . .
2 | Bsmmotacorsrmpas Feel free to install the application on as
Welcome to the ABC many computers as you like.
OpenStreetMap maker Setup
Wizard

This will install ABCOpenStreetMap Maker 0.0 on your computer.

It is recommended that you close all other applications before
continuing

Click Mext to continue, or Cancel to exit Setup.

Next > Cancel
3 | Eesaiondons — ABC is not related with the

Terms and Conditions .

I have read and agree with "OpenStreetMap License” and "Tile usage policy™ O penStreetMa p prOJeCt'
;js ml::rliﬁéosnh.nélfhen 1 use different tile servers I will download, read and agree We aSk yOU to a Ccept thelr terms a nd

conditions of use, if you want to use their

http:ffwiki.openstreetmap. org/wiki/Licence
http:/fwiki.openstreetmap.orgfwikifTile_usage_policy ma p d ata.
[ Ok (1) ] I Cancel I Registered version

OpenStreetMap project is open source and supported by a large community, volunteering to improve the
database. We ask you to agree with their terms and conditions. No data is sent anywhere during this process.
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The ABC MapMaker application only provides a means of loading data off the internet that is already there
and provided by the OpenStreetMap project.

ABC does not own the map data that is downloaded by the ABC MapMaker application, nor is ABC in any way
involved in the generation of those map source files.

What the ABC MapMaker application does, is providing a user interface for easy selection of the area to
download, easy overview and selection of the resolution to download and, most importantly, to retrieve the
map data organised in tiles from the server and to combine all together in a single file.

There is a free registration process available for the ABC MapMaker application. The registration allows to
combine tiles to larger maps. To register, please follow the instructions given by the application.

Note(s):

On Windows Vista and newer, please run the program with administrator privileges

ABC MapMaker requires an active internet connection to perform the download.

Loaded tiles are cached on the internal storage, making subsequent downloads potentially faster.
Free registration allows to load higher resolution files.

2.2 Running ABC MapMaker and storing map data

T —— ==ksw| | Start the application for the first time and

load H H
Seect peferrd fl-size you will find the world to select from.
2496*1760 pixel (z5) 12.6 MB
4992*3520 pixel (z6) 50.3 MB

99847040 pixel (27) 201.1 M8

Say, you would like to do a job in Italy, we
try to find it on the map by zooming into
the area.

Tile server | http:/jtile.openstrestmap +

Folder  C:\Program Files\ABC\ABCMapMal B
Name Hat-27376340_llon-25191994 _biat-720

H ' H Previe ] .
Zoom is performed by opening a
i i rectangle with the mouse from the upper

left corner to the lower right corner and
holding down the mouse button while
doing so.

Alternatively, you will find '+ and '-'
buttons in the lower right area, or you can
use the buttons on the keyboard.

Antartic zone Antartic zone

80° 3' 28.9780"N 45° 42' 11.2500"E Central width: 36759.5 km (19848.5 nm)[=]

Tile All 100%
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Z5 ABC Map Maker (based on OpenStreetMap) - registered version

(=[5 et

Faras Bifac
Lasperis Forh Zouk
Prots Pesaro,
Sibenk
S Teramn
Viterbe
Lara Foaai
o = Ll L)
= [

39° 1' 39.7880"N 15° 20' 12.8910"E

25 About

Tile All

Central width: 968.8 km (523.1 nm)

Pod ——
Tile server | pttp://tile.openstreetmap +

Download

Select preferred file-size
24961760 pixel (210) 12.6 MB
4992+3520 pixel (z11) 50.3 MB

e

99847040 pixel (212) 201.1 M8

Folder  C:\Program Files\ABC\ABCMapMal D
Name  at40747257_llon11689453 _blat33831

Download Previe

Save settings... | |Load settings...
Clear cache.. Reset preview

Many zoom-ins later, we find Italy.

If you zoomed-in too far, you can use the
reverse motion to zoom back to one zoom
level above.

If you are positioning the mouse pointer
towards the edges of the displayed map,
the pointer changes to a hand symbol. If
you click then, the map will be shifted 25%
in the corresponding direction.

The upper right area of the screen shows
the available tile resolution and the
resulting file-size of the downloaded pixel
file.

The actual file loaded will contain
information framed by the blue rectangle.
The blue rectangle can be re-sized and

positioned by the mouse.

25 ABC Map Maker (based on OpenStreethMap) - registered version

e

Caselle Leini
Torinese
Borgaro
Torinese:
Venaria g
Reale s
= .
Pianel za
5 Alpignanc
i
Collegno X
Rivoli S Torino
Rivalta
di Torino - m (]
Beinasco
Orbassano
Nichelino

iossasco

45° 8' 7.9990°N 7° 48' 10.9420°E

25 About Tile Al

Settimo)
Torinese

[
S& Mauro
T/ rinese.

Trofarello,

Vinovo B
Central width: 28.2 km (15.2 nm)

_ Select preferred file-size
= (1148680 pixel (z13) 2.2 MB

Download

2296*1360 pixel (z14) 8.9 MB
45922720 pixel (z15) 35.7 MB

9184*5440 pixel (z16) 142.9 MB

Tile server | http: /tile.openstreetmap +

Folder  C:\Program Files\ABC\ABCMapMat (...
Name  tat45112300_llon7549667_blat450298

Download

Save settings... | | Load settings...
Clear cach Reset preview

The original Italian Job movie was about a
robbery taking place in the streets of Turin,
so this is where we go and load the data.

Note that the rectangle is adjusted for
the area we want to load and the file size is
highlighted for the second highest
resolution.

The application allows you to specify the
target folder of the downloaded files.

We do recommend to set this to

'c:\Program Files\4T2\Coverage\'

By doing so, the map files will be stored
in the RF-Analyser project folder for
coverage drive-by measurements.

3% ABC Map Maker (based on OpenStreetMap) - registered version

[

Settimo)
Torinese

= Mauo
Tirinese

Trofarello,

Caselle, Leini
Torinese
Borgaro
Torinese:
Venaria
Reale
u "
Piane za (s
5 Alpigriana
i~
Collegno K

Rivoli Torino

Rivalta

i Torino_ m ]

Beinasco
Orbassano
E Nicheiino
iossasco
f(azs) Vinovo e

45° 1' 45.7570"N 7° 48' 10.9420'E Central width: 28.2 km (15.2 nm)
24 About Tile Al @

— Select preferred file-size
'€ 1148%680 piel (213) 2.2 M8

Download

2206%1360 pixel (z14) 8.9 MB
[4592*2720 pixel (z15) 35.7 MB.
91845440 pixel (z16) 142.9 MB

Tile server [

Folder >rogram Files\ABC\AT2\Coverage
Mame  tat45112300 llon7599667_blat450298

After clicking 'download’, the application
loads the tiles off the internet, stores them
all on disk and when done, combines the
tiles to a single file with longitude and
latitude information in the file name.
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file:///c:/program

: =B | Here is the map-file in the right folder
G (el) «amc v 42+ Covenge ~[49] [ Searh 211 with the coordinates as the file-name.
Eile Edit Yiew Tools Help
Wy Organize ~ = i@ Preview ~ M SlideShow i Print M E-mail > }
- Please note the readme.txt file,
Favarite Links Name Datetaken  Tags Size Rating il o ; )
S containing the latest information about the
B Documents folder and file structure used in the
B Pictures . :
i L;I i coverage analysis function.
(& Recently Changed CoverageDefault.csv  CoverageDemod2c  tat45112300_llon754
B ib‘“ e = || The file contains the reference position in
uBlic
- the file name as described above.
5 The ABC MapMaker application stores
t13t52200000_llon... readmetit L ﬂles |n png format
Folders ~ J ' ’
tlat45112300_llon7549667_blat45029862_rlon7746735_2z15.png
igher o The 4T2 RF-Analyser software accepts
Size: 8.12 MB map-files in many pixelated formats (png,
1 item selected 512 MB /& Computer Jpg, bmp,”)
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3 Entering Antenna-Factor(s) into RF-Analyser

In order to display field-strength, the RF-Analyser application requires to know the antenna conversion factor
of the measurement antenna used.

A table with these frequency dependant factors is generally part of the delivery of the measurement antennas.
4 steps need to be followed to make the RF-Analyser display the right field-strength.

1) Click on Level to open "Input level conversion" dialogue
2) click on "dBuVv/m" (field-strength unit)

3) Click on "..." to open Antenna factor entry

4) Optional Gain Factor entry allows for level offsets

o = r O
Channel Frequency [MHz] BW [MHz]

l[m <] [soeo0mn0 ] [a

‘ Setings | Table | Map |

0 System Channel Frequency [MHz] BW [MHz] Active PLI CSY file narm Raw-data snapshots—‘
¥ inuse “DVB,T ~|[z5 -] [soe0o0000— [e [ =l ﬁCoverageDefault. (Disabled ;”

[dB]-| Signal Input SAW [MHz]l(MPEE Soulce—| Site info. 5W 4.0.89.718 - 6.0.26.151

LI Iaerlal J Iautn I\ntemal HP - I
Date / Tim
2/18/2014 £:09:13 PM
Modulation .

System [5
“DVE-T [HW Demod] |

Coverage

RF (1/1) p|| TPS 142 P BER By it @

Level | Spectum| SNR | FFT| Modulation| Guard| Code Fiate |#lbha  Swnc |BER bV BER a¥.| PER|

[ low [ nomal [00B |[3 [ E4@M | 178 HP1/2 LP:[n/a | none [locked | B18E6 5736 [ O Headroom
6 ’—Systam Channel Freguency [MHz] B'wW [MHz] Active F'LF‘—"—ESV file name—"—Ca\.f’Tume shatu Spectrum ﬁ

GPS Data <nfa»

Input level conversion

Impulse E
Response
Coverage

ccoF N

Wariahle:

Input Lewel | -100.0  [dBm] Mare >> |

tFactnr I _”IJIJ;)/
d8]

—Default expressian:
I KA N
<o o] B

T

l‘idé?n,? Gain Fachor | Group Delay i
[~ 50->75 Ohm Frequency 506.0  [MHz] Streamer @
I Expression

Gatelics MEEENENEEEEN |: D_KI Cancel |InputLeve\+[20”Iag1 0[1EE*=qut{1E-3"50]] [+AntennaF actar ;I

Longitude ’—_ ,—_ ,—_ ’f = Evaluated result I?D— Evaluate | Im

Latitude ’_-'_-,—-F 9

Current Signﬂli I ’ H!! DVE-T vl !g L[ |bhb nonnoo |H | 3]|]EnverageDefault_ "

o HE_2 | 3 | 4 | RF (171) TPS [172) ) BER

I, 1 O O Level | Spectum| SNR | FFT| Modulation | Guard| Code Riate |#ghs  Sync |BERbV|BER a¥.| PER
CoverageDefault 42c . ,— ’Y| W HP ’_ LF: l_l |

=3 Bl Star’tl Stop

RF 500

Level 1 ,‘ Frequency Offset Reference
low | 21140.4 ~ internal
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Antenna Factor

gy HEe Ho

System [Si ion) Channel Fre: n ABC Site info, 5W 4.0.89.718 - 6.0.26.151
[DVET (Hw Demod] =] | 3{ [25 | [F06.000000 Lot | | |
Frequency [MHz] |Factor [dB/m] -
Settings | Tahl | Date / Time
Coverage l D | 240 2418/2014 505913 PM
0 Sypat a shapshaty
F [ove|| 360 12.32 i = Medulation [
REqmy  ||390 12.26 Deleteal.. ||| Error Rates i |
Level 5| 400 121 BEF a¥. PER
Lo e 420 12.12 Delete line | [Z7E51° Heacroom
6 Syst (| 440 1215 e status Spectrum @
S Dt At m Input level cc|| 450 12.88 Insert line I‘ - Impulse
Diefalt expre Fesponse
d| v 480 1309 R | PER Coverage g
| dm| e || B00 13.00 Load... 3
- \i;:lude 1345 Save ot [ -
0 .|600 13.71 Group Delay
A =res0 1345 Save As... Streamer &,
Le i} 14.02 R av. PER
Satelite: MNEENEEENEEE B L 750 1458 3 -
Longitude = -l- | = : =
Latitude [ - -6 _ﬂ_— 200 15.44 L status
Current signal iy a80 16.49 -
o 2 | 3 | 4 RF (1/1) =
J | o) gl ABC.ini EER V.| FER
|CDvEragEDelau|t.42c
e|el set|sop | — Cancel | Ok |
RF 500
N
Level Frequency Offset Reference
low 211404 internal

Antenna Factors can be entered as a pair of Frequency and Factor.
Should the required channel not be in the list provided by the antenna manufacturer, then the application will
interpolate to the best possible match.

All data can be saved to and retrieved from a file. A component designator can be stored with the file.

The Antenna factor files can be copied from one instrument to another, should the component be required to
be used with this other instrument.

Below is an extract of antenna factor data provided by the company Schwarzbeck for their RE4590-model. The
last column is the one to be entered into the table as antenna-factor.

RE 4590 VHF-UHF Rundempfangsantenne
RE 4590 VHF-UHF Omnidirectional Antenna

Frequency Wavelength Gain(Isotr.) Gain(Dipole) Ant.-Factor
Frequenz Wellen- Isotrop- Gewinn tber Ant.-Wand-
lange gewinn Dipol lungsmaR

MHz m dBi dBd dB/m
350.00 0.86 -5.67 -7.82 26.77
355.00 0.85 -5.88 -8.03 27.11
360.00 0.83 -5.41 -7.56 26.75
365.00 0.82 -4.82 -6.98 26.29
370.00 0.81 -4.39 -6.54 25.98
375.00 0.80 -4.12 -6.27 25.82
380.00 0.79 -4.05 -6.20 2587
385.00 0.78 -3.89 -6.04 25.82
390.00 0.77 -3.98 -6.13 26.02
395.00 0.76 -3.77 -5.92 25.92
400.00 0.75 -3.20 -5.35 25.46
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4 AT2 RF-Analyser / Coverage

The Coverage Analysis function of the 472 RF-Analyser allows the simultaneous logging of key performance
parameters of up to 4 receiver modules together with position data derived from a GPS receiver. These
combined data is stored to disk.

The coverage file format is comma separated values and can be converted to any file format for post-
processing, e.g. using coverage prediction or spreadsheet software.

FZ 472z RF-Analyser - Coverage only Mode - (= =S
1 System [Coverage only) !nannel Frequency [MHz] BW [MHz] ajenuanon IdB1-Signal Input SAW [MHzl - MPEG Source~Site info. S 4.0.91.720 - 6.0.26.151 To perform Coverage
DVBT(HWDemod) v | <3|40 -] |s26.000000 -] g -l 24 [0 hd asrial ~|fae || fintemalHP ~|| || : . B
Analysis the first step is to
Coverage X/ tings | Tasle |Mep | Dot/ Tims
/3142014 324:44 A
0 System Channel Frequency [MHz] Bl [MHz] Active PLP CSY file name Rawedata snapshots Sta rt a n eW
I Dve-T [0 626000000 |8 | ] oese Disabled ~] L C P ) t
RF (1/2) »|| TPs iy »| sen = ove rage rOJeC .
Level Spectum| SNR || FFT Madulation| Guard | Code Riale Apha || Sync | BER b BER aV. PER
212dBpsm | nemaal | 4.44dB | BC | 16 0AM 144 HP:|2/3 LP: nia none. na TS o010 0.04 882
e System _ Charnel Fiequency [MHel Bw [MHz] ActivePLP | LSV flename | Cal. / Tune status i Press the iCOn—bUttO n in
W inuse |[oveT +|[40 -] [z6000000 |8 v [les @ Mericring [
RF - Ausiliary (1/1) »|| TPs sz b|| Ber the |OV\/eI" |eft corner to
GPS Data COM3 —+ Level Spectum| SNR || FFT| Modulation| Guard| Cade Rate Alpha Spnc | BER bv/| BER aV| PER Coverage ., . )
21.0 dBpirm . 4.9dB | BK- | 160AM 144 HP:|2/3 LP: nfa none TS o010 0.04 882 l deflne a prOJeCt flleiname
System  Channel Frequency [MHz] Bw [MHz] Active PLP CSV fle name— Cal. / Tune status — _ i
o e [ o P A BIE] ete | e[ 28 e [ g and folder-location.
RF - Ausiliary (1/1) »|| TPs iz »|| sem Strsamer 2,
Level Spectrum| SNR || FFT| Modulation| Guard | Code Riate Apha || S;ne | BEF bV BER a¥:| PER . X .
220 dBurm 5508 ([8C | 160AM | 14 HP:2/3 LP.[na | none || ful | 011 | 004 82
The project file format is a

Maps Coverage 3
e 2]

System  Channel Frequency [MHz] BW [MHz] Active PLP CSV file name | Cal. / Ture status in-fi ni i
Satclies NENNENNEEEEE o ¥ inuse |[oveT <[ <] [e2s000000 [ ] |[posw @ Menioring le ﬂle’ Contalnlng prOJeCt
Longitude| 53° [56'[ 0641" [N - i i
P S e RE - Auwiry (171)_ B[ TPs 0172) »|| ser /3C information and the csv-

Current signal Level Spectum SNR || FFT| Modulalion| Guard | Code Riate Alpha Sync | BERb.Y. BER aV. PER
207 dBpim 4848 |[8C | 160AM | 14 HP2/3 LP:|nwia | nane wi | 010 | 004 [ee2

= files containing the

n u um —
E— measurement results for
SB[ = each receiver activated.

| Create anew coverage project}: || OFDM Parameters - Unused CellD 0x0000 - _Native ntericaver | Acauisition - j
Level | Fiequency Oifsel| Reference || FFT [ Wodulatin | Guard | Code Rale [ ioha | Spectum | NetBitRatle [ syme N[ BEAbY. | BERaV. | PER
212 dBuvim 00 emd | 8 | 160AM 14 HP 23 LP rore | nomal locked Hone . . .
The file extension is .42c
Et Save New Coverage Project As.. = indicating a 4T2 coverage
Save in: ‘ Coverage j £ B prOjeCt.
) I L
Recent Places
Deskiop
= Temp CoverageDefault42c CoverageDemo.d2c
Ln;mries
A
Computer
y,
a
Network
File name [MyFirstCoverage Project | Save |
Save as type [4T2 Coverage Project (42c) | Cancel
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BZ 472:: RF-Analyser - Coverage only Mode -

(=825

System [Coverage nnly]“l’li_;iinnel

DVB-T HW Demod) 40 | [e6000000 -] [&

Frequency [MHz] BW [MH: Z]”’Allenualmn [dB ]-‘

Hi

Signal Input SAW [MHz]

fooos el oo ]| bt ] |

——
MPEG Source | Site info. SW 4.0.91.720 - 6.0.26.151

Coverage % Setings| Table  Map |
(1]

GPS Data COM3 —+

‘
2 Treck | & Ret 1| M Rer2| p® aps |

Date # Tims
343172014 32614 AM
loluiaiion [BR
E e Flaizis
e il ey
Spectum

O

gz
Fleggunaz

conE
Cijelig Baiar E

Streamer &

Clear
Load ..

Save full map as displayed ..
Save displayed map.

Print full map s displayed

" BER aV.

Current signal -
o2 | 5 |+ |
mom e —

My FirstCoverageProject 420

B|e[®| sotfsep

RF <User def > 2

& Power

| M|
w2 | 2oy | w.a
Feference [dBY] £ JTJST 57.57 mlm

OFDM Parameters = Unused

HD 0x0000 - Native Intereaver

Print displayed map

Min T Max

||| Acauisition -

Level | Frequency Offset| Reference || FFT | Moduiation

[ Guard [ Code Rate

:
B ]
[ aphs | speomm | Metbrre N sme | ecnnv. | ecnav. | pen

212 depism | 0o | intemal | B 150AM

{4 WP 23 P - rene | nomal |

locked | | Nore

After you have confirmed
the new project file, the
name is indicated in the
field above the icon-
buttons.

In order to load a map to
the project, click on
Map/load and specify a
map file-name. Should the
map-file be generated by
the MapMaker application,
you can use the reference
data for the automatic
scaling of the map.

(Scaling is required
because this process
relates the pixel-format
map-file to the GPS
coordinates).

T2 472 RF-Analyser - Coverage only Mode -

[E=3|r2a )

System [Coverage only) | Channel _ Frequency [MHz] BW [MHz]

DVB-T (HW Demod) v]’rgl 0 ] fEmme <] 8 -]

[

Ao

‘Attenuation [dB: ]-‘

|
Signal Input SAW [MHz]”'MPEG Snurce‘H'Slle info. SW 4.0.91.720 - 6.0.26.151

Coverage | Setings | Taple Map |

Salclic; NNNSNEEEEEEE
Longitude| 53°[56' [ 0635" [N
Latitude [ 107 [16'[ 168" [

rack | & Rof1] & Rei2| p® GPS|

T

seial  ~|[ato || [intemalHP ~
Date / Tim
33142014 92838 AM

leelfan R
Eiae |
il e
Spectum
s, @
Coverage )
cen
getip ol o

Streamer

Maps Coverage
Vit &

Current signal
o HE| 2 | 3 | a|
il T T T T

MyFirsiCoverageProject 42c

Ble|e smnl Stop

Value selection idt
 BER aV. ] ] ]
e ow.22 | 2.3 | 3.4
T Powe e
Reference (8] 5 L || | ]
sr_sr | _sr.er | o7 hign

RF <User def > _*|| OFDM Parameters + Unused Cell-ID 0x0000 « Native interieaver *|| Acquisition « 4
Level | Frecuency Offset| Reference || FFT | bodustion | Guard | Code Rate [ 4pha | Spectum | Netithae | e Y BERbY. [ BERaV. [ PER
2108/ | 0o | ntemal | BK | 16OAM | 14 HP 23 LR | none | nomal | locked | | | Hone

Sort Values

Cancel | Ok

Once the map is loaded,
measurement values can
be plotted on the map
when the measurement is
started.

The settings-tab
configures the receivers.

The Table-tab shown the
measurement results as
they are logged in the csv-
files.

The Map-tab visualises
the measurement results
on the map.

In the latter two tabs, the
selector 1..4 selects which
receiver module data is
actually displayed.

The track-subtab allows
for the selection of
visualisation properties
(like which colour
corresponds to which
fieldstrength). The Colour &
Range dialogue is opened
by clicking any of the 6
threshold indicator
buttons.
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Bz 4723 RF-Analyser - Coverage only Mode - = E=

System [Coverage nnly] Channel __ Frequency [MHz] Ew [MHz] Attenuation [dB]-Signal Input SAW [MHz]|~MPEG Source |~ Site info. W 4.0.91.720 - 6.0.26.151

DVB-T (HW Demod) | [a0 626 000000 o v| | |aeid  <f|ate x| |intemalHP ¥

The settings-tab
configures the receivers.

Xl Setings | Table | M Data/ Tme
EErTR il [ | /T4 92448 8M
0 System Charnel Frequency [MH2] Bu [MHz2] Active PLF CSV file name: Raw-data snapshots
= DVE-T 40 626000000 [8 [ ] s [Disabled | H | h
T || e v b [ oen ere you can select the
Level Spectrum| SNR || FFT| Modulation| Guard | Code Riate Apha || S;e | BEF bV BER a¥: PER icci ( _
212080 | nomal | 4448 | |86 [ 1608M | 14 HP(2/3 LP:wa | nene |[neTs | 010 | 004 B2 transmission format (DVB
6 System  Channel Frequency [MHz] Bw [MHz] Active PP C5V file name | Cal. / Tune status T/ TZ) a r]d the | n put
W inuse [oveT «|[40 -] [e26000000  [8 -] |[resv @ Moritoring
RF - Ausiliary (1/1) »|| TPs iz »| sen channel.
GPS Data COMS3 -+ Level Spectium| SNR_|| FFT| Modullion| Guard | Code Rele Alha || Sync | BER bV BER aV. PEF Loverage
21.0 dBpsm 49dB | 8| 180AM /4 HP:|2/3 LP: nfa none. TS o010 0.04 882
System Channel Frequency [MH] B [MHz] Active PLP—CSV file name—Cal. / Tune status _
o ¥ inuse |[DveT »|[40 »| [626000000 [8 v 2o @ Moricrig [ |n case Of DVB TZ’ the
R R T ) b sen Sreamer & PLP to demodulate can be
Level Spectium  SNR || FFT Modulation Guard | Code Rate Alpha Sync | BER bV, BER aV. FEF
220 dBuirm 5545 ([8¢ | 1508M | 14 HP:273 LP.[nfa | none || ful | 011 | 004 882 selected (Or auto for the
Meps Coverae 15
System Charnel Frequency [MHz] Bw [MHz] Active PLP TSV file name: Cal. / Tune status Map ﬂ rSt aVa\lab‘e PLP)
Satcliz; EEEEEEEEEEEE W nuse [oveT ][0 -] [e26000000  [8 ~]| [ @ Moritoring .
Longitude| 53°[55' | 041" [N =
i TSI (E RF - Auiliary (1/1) »|| TPs iz b sem
Current signal Level Spectum| SNR || FFT| Modulation| Guard | Code Riale Apha || Sne | BER bV BER a¥:| PER
a2 | 3| a 20.7 dBwvim 4840 ||BC | 180AM | 14 HP[2/3 LP:[n/a | nene fl [ 010 | 004 [em Please note that the
N N N — . §
— B receiver on the first
Ble|e| soem e s f I d b
[EECRE position is controlled by
Create anew Goverage project- | OFDM Parameters = Unused CellD 0x0000 + Native interloaver || Acquisition - | . .
Level | Frequency Offset] Refercrce || FFT | Modution | Guad | Code Rate | bha | Spectum | NetBitRae Y| syne Y BERBY. | BERaV. | PER the setti ngs n the
2.2 Butim 00 itemal | B 160AM 14 HP 23 LP rone | nomal locked Hene R
uppermost line.
T2 4T2: RF-Analyser - Coverage only Mode - Sl ES i
Ststem (Coverage o) tjannel Fremency [l nw ] A L4817 S5l I, SAM (M MPEG Sxece 1 Site o, SW/ 41091720 - 6.0.26.151 By pressing Sta rt the
DVB-T (HW Demod) &) |4 626 000000 [amial  x][auo [intermal P ] | |
measurement run starts.
K| seti Table | Date 4 Time
EvErp mo Lz /12014 G318 AM
9 i S e HE 2 e P o ol 2 e S T2 e e Lo
locked nia 003 004 8773 09:37:43250 2014.03-31 E7.04 r L h k h | .
locked nia 5 7 003 004 8773 093750228 20140331 BET1 r
locked nia 64 003 004 8714 0937:51-213 2014.03-31 56.01 r m YO U Ca n C eC t e Ogg‘ ng
locked nia 64 003 004 BESE 033752196 2014.03-31 79383 r H o H
locked n/a 52 003 004 G763 033753179 2014.03-31 56.32 r Of the | nd |V‘dua| rece‘vers
locked nia 51 003 004 6763 033754163 2014-03-31 56.53 r .
lcked | nia 51 003 004 763 033055145 20140331 5310 v = _
8 o 49 008 004 8537 033056130 20140331 7042 v mu by Se|eCt|ng the Table tabr
loked | n/a 48 003 004 B0 03325711 20140331 4875 v . . .
locked na 48 003 004 221 13356097 20140331 BIAT v ] and by hlghllghtlﬂg the
loked | /e 48 003 [ 677 1335978 21403 BUES v coverase [
loked | i 51 009 004 G459 03300055 2014033 4398 v = i
beked | i 55 009 004 G659 03301439 2014033 5a5e v receiver module.
e locked nia 59 003 004 8295 093202026 20140331 56.83 r l .
@  locked nia €0 003 004 8131 033203007 20140331 4352 r [ o (Please note that it takes
locked nia E1 003 004 8774 033203391 20140331 4352 r i
locked nia E1 008 004 8732 033204368 2014.03-31 7343 r —
tocked na 60 003 004 8657 033805353 20140331 6663 r Syeamer &, a bo ut 1 O secon d S afte r
locked | n/a 61 008 004 G541 033BO5I 0140331 7105 v X .
locked na 61 003 004 55 03307522 0140331 4032 v pressmg start Unt|| the
lcked | nia 62 003 004 878 03308473 20140331 4032 © | ——— =
looked | n/a 63 003 004 8489 033803896 20140331 3352 v . : P g .
[T —— looked | n/a 66 008 004 389 13310870 20140331 4306 - ([fe= |Ogglﬂg begInS. This time is
Longitude| 53[5 G681° N loked | /e 67 003 [ G455 033611851 2014033 4601 v ired f h
et 2 loked | i 67 009 004 GIE0 033812834 20140331 6474 v
(Eira || TR R locked wa 62 009 00t Q81 093913820 20140331 8a74 v req uire orthe
Current signal lcked | /s 58 00 004 0507 093814802 20140331 8458 v . . .
Bl : | s locked na 57 008 004 762 093816783 20140331 30584 v tunlng/callbratlon prOCeSS)
| | | | | | == locked nia 67 003 004 BET0 033216763 2014.03-31 14497 r
locked nia 57 003 004 8575 033817748 2014.03-31 313.26 rl
MyFistCoverageProject 42¢ lacked wa 58 003 004 G605 093016726 Z2N40331 | 3133 [~ =
3] Stort_tap B =i o] 52
RF <User def > _*|| OFDM Parameters - Unused Cell4D 0x0000 - Native interleaver || Acquisition « |
Level | Frequency Offsel| Reference || FFT | Modulalon | Guard | CodeRale [ eipha [ Spectum | et Rate ‘H sync N BERbY. | BERaV. | FER
22.3 dBuvdm 211336 intemal 8K 1B 0AM /4 HP 23 LP: . none normal 16588235 Mb/s locked 18E3 11566 Mone

&\ )=[ » Computer » LocalDisk (C) » Program Files » ABC » 4T2 » Coverage » ~ [ 43| [ Search Coverage

Organize v [ Open Includeinlibrary v Sharewith v Slideshow  New folder 2y 0@ @
Favorites
B Desktop

& Downloads
Recent Places
Temp c Defaukt.  C Defaukt.  C Default.  C Default.  C Default.  C Defaukt.  C Defaut
4 Libraries dzc 42c0 42c1 42c2 d3c3 ddcd 43ces
i Documents

J Music
) Pictures
H videos

@ H CoverageDefault. ~ CoverageDemod ~ MyFirstCoverage  MyFirstCoverage  MyFirstCoverage  MyFirstCoverage  MyFirstCoverage  MyFirstCoverage
iomegroup o

cjectd2c Projectd2c-0  Projectd2c-l  Projectd2e~2  Projectd2c-3  Projectd2e~d

M Computer
& Local Disk (C)
o= PENDRIVE (D:) "
- EE(E) 2
MyFirstCoverage  readmett  at52200000 llon
@ Network Projectd2c-5 9900000_b1a£5200

0000_rion1010000
0ipg

Temp  Date modified: 3/31/2014 939 AM
File folder

For post processing of
the logged measurement
data, itis required to get
access to the .csv files.

Itis recommended to
copy the .42cfileto a
different location and
change the extension
to .zip.

Double click in Windows
explorer shows the
contents of the .42c file.
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Please note that there 4T2 RF-Analyser automatically generates up to 10 backup copies of the
coverage project files.

The backup copies carry the extensions .42¢~0 to .42¢~9.

A backup is generated every time you press start to start the measurement logging.

The temp folder contains the working files during the coverage measurements. When you press start,
the application unzips the coverage project file into this folder. During the measurement run, the files
are appended there. When you close the application or generate a new coverage project, the files are
zipped back again into the coverage project file, where the original files get renamed cyclically to
generate backups.

The temp folder is emptied after successful completion of this process.

Should there have been a problem (program crash, disk full), there are still files in this folder.

On starting the RF-Analyser application again, it will detect this anomaly and ask you what to do with the
files.

The structure of the coverage file itself is as follows:

(8] SentechDrveTestT30DemoUni s - LireOffce Clc = Bl X
Ditei Bewbeten Ansicht Einfogen Format Bxrss Doten Fengter Hille

E-o-dRIe@ %9 & A BMEEEB LIPS
betonsmsV 0 V] @ @ @ & -5 = & % 00 [ %3 =%
[ BEZ = e
. . e e mp i . o . : . . . . 5
T e Longrude Lattude ot Speed Sat UTCTime BERD GERaV PER Levl Useilewe Stste  UTCOate MER Ouersiysiste DversiySR_DuerstyMER_DversiyBERDY DversyOERaY DnerstyPER 4T2Tme  412bats  TrckAngle WheelTck Crarnel Duversiyteel TorciPe TzPrel0P ||
F o Tnia T owa T Thewe 375 ed wa Dlocked 7 Tona wa a FEE T — ) %9 701 C—
e lva 0 ona 0 owa 4 None 369 T0Llocked wa Olocked 158 85na a na 13452853 201407-29 wa wa 54 37 673 ool i
5w o ons 0 Ous 1 N %7 6 3docked Olccied 167 01 na wa 134520517 0160729 wa s s 2 & -
20 wa 0 ona 0 Owa 1 iNone 42 S5locked nia Olocked f1a 18na wa wa 134530502 201407-20 na a 54 o 63 [ o || B
ol 0 ons 0 owa 1 inon @1 29ced wa Olcckes 163 L1 na na L3314 0180729 e ma s @3 61 L
Tl o ons 0 Ons 1 N &2 638locked Olccied 189 L6 na na 134532460 0160729 Wa s o7 6 oo ||®
o3l 0 ona o ona 1 INee @3 G2iockes Olocked 195 17 wa na PR P r s w2 628 0o
i o ona o o 1 inen 43 27leced e Olcckes 05 L2 na wa 13534478 140729 wa wa s w7 623 o oc || &
s o ons 0 Ons 1 N 47 G23cked Olccied 211 2 na wa 134535419 0160729 wa s s 47 ) -
o6l 0 ona 0 oma 1 INee 47 G23kckes ma Olocked 26 iona wa na 363% 1079 Wa e s P 621 0 o
i 0 ona o o 1 inne 49 c2llced wa Olcckes 2 1560 na na 1353737 0140729 e wa s s 622 0 oc
EI o ons 0 Ons 1 N 45 G22kcked Olccied 22 158 wa na 13453359 0160729 wa s s s 624 0o
o0l 0 ona o ona 1 INee 45 Gdlockes ma Olocked 23 1890 wa na 3630 L1079 Wa e s s 24 0o
i o ona o o 1 inone 46 c2slced wa Olocked 22 185 na na 1356030 140729 e ma s 51 Bt L
A o ons o o 1 N 453 6l 7kcked s Olccied 22 1oma s na 3543 0160729 wa s s 57 oL3 -
o lva o ons o owa 1 iNowe 657 6l3bcked wa Olocked 25 95w wa wa PR —— ) 59 ¥ 0o
i o ona o o 1 inone 459 illced wa Otccked 28 198 na na 1356218 140729 e wa s 50 612 0 oc
A 0 ons o o 1 N 455 6l 2icked Olccied F D1 wa na 134544250 0160729 wa s 54 ) 0 ooe
S5l 0 ona o ona 1 INoe 43 S07lckes ma Olocked n2 D20 wa na PR TR —— s 9 w01 o ooorc
T o ona o o 1 INee 40 6 loced ma Olccked 53 Dina na na L6623 140720 wa s Fii ) o oo
o o ons 0 Ons 1 N 47 -locked Olccied 52 B wa na 134547207 0160729 wa s P % 0 o
Sl 0 ona o ona 1 INee | &7 Slockes ma Olocked B 2 wa wa PP AT E N —— s 9 1 0 oo
o5 v o ona o o 1 INew 49 @ loced ma Olcckes 15 2ima na na 134540173 140729 Wa ma s s w2 o oms:
O o ona o o 1 N 47 6 docked Olccied 57 i na wa 34550155 0160729 wa s s 15 w05 00008
St 0 onia o ona 1 INote | 464 S0slocked ma Olocked 26 Hena wa wa 365113 160729 Wa e s 2 w08 o o
Sl 0 ona 0 owa 1 INee 462  G0Slcked ma Olccies 28 20 na na 13652125 140729 Wa wa 54 53 o7 0o
A o ons 0 Ons 1 N 63 6l7kcked s Olccied 22 B9 na na 13553105 0160729 wa s s 21 ) -
1o 0 ona o one 1 inowe @21 640kcked wa Olocked 199 Soma e wa 34550067 0140720 e wa s £ ) 0 o
Sl 0 oms 0 owa 1 iNone B olocked na Olccked 189 Lidma na na 134655073 140729 Wa ma 5 w2 s 0 o
s o ons 0 ons 1 N 32 &98kcked Olcciad Fil Lena na na 134556050 010729 wa s s 03 617 -
i o ona o oma 1 iNowe W3 E7kcked wa Olocked 157 o7ma e wa 34557038 0140720 e wa s 79 601 0 o
it 0 ona o o 1 iNene 38 97locked na Olccied 35 92 na na 134656017 2140729 Wa ma s w05 w5 0o
s o ons 0 ons 1 N 405 65Skcked Olccied 1 97 na na 13556600 0160729 wa s s 09 o oo
i o ona o owa 1 iNowe 909 elbcked wa Olocked 149 o7ma e wa 3455994 0140720 va  wa s 08 615 -
i o ona o ona 1 iNene 25 e7Slecked na Olccked 16 o1ma na na 134600068 0160729 Wa a s 03 o1 L
i o ona 0 ons 1 N %0 672kcked s Olccied 154 95 na na 134601650 0160729 wa s s 22 o5 -
v o ons o Ons 1 iNow 415 G5kcked Olocied 52 o1 na va 13460263% 0160729 Wa s s w1 669 0o
i o ona o ona 1 iNene 02 soslocked na Olccked 149 83 na na 134603016 0140729 Wa a s En 602 L
i 0 owa 0 owa 1 N 39 6llcked Olccies 15 s6m na na 134604002 0160729 wa s s 03 667 -
s 0 ons 0 Ons 1 iNow 03 67kcked Olocied 162 070 wa va 13460568 0140720 Wa s s a1 o -
S o ona o ona 1 INew 4 6locked ma Olccked 162 070 na na 1360606 140729 wa ma s a7 653 L
i o ona o ows 1 N 47 63bcied Olccies 154 93 na na 134607644 0160729 wa s s = 652 -
v 0 ons 0 Ons 1 iNow 35 Sdlocked Olocied 149 a3 wa wa 134606625 0160729 Wa s s 7 683 0o
ol o ona o ona 1 iene 6 odlocked na Olccied 151 s na na 13600813 140729 Wa ma 5 E) o1 F—
i o ona 0 ons 1 N %6 6dkced s Olccie 153 83 na na 34610797 0160729 wa s s 1 669 oo
i o ons 0 Ons 1 iNow B Slocked Olccied 149 T2 na wa 61T 0160729 Wa e s 72 508 0o
e o ona o ona 1 INew 312 GSicked ma Olccked 18 &7 na na 134612763 140729 Wa s %0 101 oo
i 0 ona 0 oma 1 N %9 T0lcied Olccies 156 76 na na 134613748 0160729 wa s © ] 0o
i o ons 0 Ons 1 N &) Sllocked Olccied 162 81 na wa 34610720 0160729 Wa s s as 5 -
na 0 ona o o 1 INee 45  GSlocked ma Olccked 169 95 na na BISTI 2140729 Wa e 54 s 652 [
i o ona o o 1 N 45 65Sicied Olccie 169 102ma na na 3616600 0180729 wa s s 09 61 0 oc
s o ons 0 Ons 1 iNow 39 6 llocked Olccied 1 [ wa wa 34617675 0160729 Wa s s 9 ) 0o
na o ona o ona 1 iNone 29 ollcked na Olccked 15 7 na na 13461068 140729 Wa ma 54 76 w04 -
S o ona o o G inen 76 oslced wa Olccie 11 67 na na L34610681 0180729 wa s s B s -
it 0 ons 0 ons 1 iNow 374 Gblocked Olocied 133 83 wa wa 134620625 0160729 Wa s s %3 687 0o
a o ona o o 1 iNene B3 oTiocked na Olccked 51 Sima na na 6060 140729 Wa 54 2 605 L
Solwe o ona o o G dnene %3 o7lced na Olccke 133 Goma na na 34622567 0180720 a  a s 0 1 0o
Sl o ons 0 Ons 1 iNow % locked Olccied 157 Tims wa wa 34623572 0160729 Wa s s 3 67 0o
a 0 ona o ona 1 iNene B1  63%kcked na Olccked 20 ST na na 13626558 2140729 Wa ma 54 0 101 0o
S o ona o ona 1 lnen %9 T0llced wa Olccie 13 G2 na wa 362553 0180729 wa e s ) B3] 0o
St o ons o ons 1 N B1 & 0kcked Olccied 15 75 wa wa 134626522 0160729 wa s s 07 613 -
a 0 ona o ona 1 INee ®7  63bcked Olocked 14 sana na na 136275065 140729 Wa 54 7 o3 L
Solme o ona o ows 1 N %7 73eced wa Olccke 156 59 na wa L6264 0140729 wa e s o o 0 oc
ol o ons 0 Ons 1 N 412 6SBlocked Olocied 165 12ma wa wa 134620466 0160729 Wa s s s a5 0o
St 0 ona o ona 1 INee @5 Siskcked ma Olocked 1 i na na 3630451 140729 Wa s prE) o7 -
i o ona o ons 1 lnon 413 ss7lced wa Olccies 172 09w na na 6314 0140729 wa e s ET) 61 0 oc
i 0 ons 0 Ons 1 iNow 39 6 lcked Olocied 12 L na wa 134632416 0160729 Wa s s 7 683 -
E 0 ona o ona 1 INee 37 G3cked Olocked Fid Lna na wa 3463401 0160729 wa e 5 24 e85 -
« 4 » ¥ % | SentechDriveTest739DemoUnit !

Bt 1 v0n | 1 Zeilen, 1024 Spaten ausgevahit Standard I Summe=61

Any spreadsheet application can be used to open the comma separated value files generated by the
Coverage Analyser. There is one file generated per receiver installed in the system. Some data, like the
GPS information is identical in each of the files to assure that the data for evaluation is consistent per
channel or PLP measured.

Documentation capabilities have been simplified through an output interface to Google maps or
GooglePro systems.

The 4T2 RF-Analyser exports kml and kmz files of coverage project files. All visual settings, such as
colours corresponding to field-strength are converted for use with highest quality geo-renderers.

In addition to preserving visual settings, the driving vector is indicated, thus allowing for directional
antenna estimates.
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A comparison between the map display during the actual drive-by test and the exported kml displayed
in Google Maps is shown here:
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There are options available to either export all track data, or just the selection visible on the 4T2
Coverage analyser display.
The export function is called-up through the menu opening on clicking the map-button.
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File Structure on Disk
The Coverage Analyser stores Project File(s) to disk. The structure is as follows:
On creating a new Coverage Project:

Example: myCoverageProjectOne
Files on Disk: myCoverageProjectOne.42¢
in \Coverage\Temp\
myCoverageProjectOne.ini
0.csv
1.csv
2.csv
3.csv

On closing the 4T2 RF-Analyser application:

File myCoverageProjectOne.42c is copied to myCoverageProjectOne.42c~0
Files in \Coverage\Temp\ are zipped back into myCoverageProjectOne.42c and then deleted

If something went wrong:
Files in \Coverage\Temp\ are zipped into UnsavedProjectYYYY-MM-DD_hh-mm-ss.zip
The \Coverage\Temp\ directory will not be emptied

() C:\Program Files\ABC\T2\Coverage

Eile  Edt View Favorites Tools Help

Qek - () T /."‘mmh

Address | () Cr\Program Files|ABC14T2| Coverage

86

Foiders | [[77]+ | [{8) Folder syne

VB

] Hame Sizz | Type Dt~
File and Folder Tasks % [EJunsavedproject2016-03-30_09-41-55.2ip 2KB Compressed (zippe...  30.3
9 Moke 2 o Folcr (EJunsavedprojectz0is-11-26_08-27-32.2p SKE Compressed (zippe.., 26,1
(1 UnsavedProjectznis-11-25_09-17-22.2ip 17KB  Compressed (zippe.., 261

(] fﬁ:'m;m iy © (Il UnsavedProject2018-11-26_10-04-26.2ip

152KB  Compressed (zippe...  26.1
[Bl verinsko.42¢~0

[ Share this folder 413KB  42C~0Fie 17.4

|2 verinsko.azc1 10K 4zcm1 Fle 164
) verinsko 4zenz 2KB 42C~ZFie 164
Other Places 2 ] verinska. 42e~3 2KB 4203 Fie 16.4
B verinska,aze~a 2KB 42C~4Fie 164
Q@ 412 [ verinska.42cms zK8 4205 Fle 16,4
() My Dacuments ~
1 Shared Document: el 2

) C:\Program Files\ABC\4T2\Coverage\Temp D& %]
Fle Edt Wew Favortes Toos Hel "

Qe - ()

Address | (2) C:\Program Fles\ABCHT2\Cover age! Temp

~| Name

x A /"sEarch Folders | [TTE)+ [KG8) Folder Syne

OE

Size | Type Date Modified

File and Folder Tasks 2 Eocsy LKE  Microsoft Office Excel Comma Separated Values File  19.12.2018 1, 17:28
9 Make 2w folder FEl1esv LKB  Microsoft Office Excel Comma Separated Valuss File  19.12.2018 . 17:28
X 52 csv 1KB  Micrasoft Office Excel Comma Separated values File  19.12.2018 1. 17:28

) Publish this folder to &

Gery 53, csv LKE  Microsoft Office Excel Comma Separated Yalues File  19.12.2018 1, 17:28
2 share this Foldsr “bmyCoverageExample. ini 2KB  Configuration Settings 19.12.2018 1, 17:28
Other Places 0
=) Coverage
(5} My Documents

= shared Document: el D

On Opening the 472 RF-Analyser application:

4T2 RF-Analyser checks if there are files in \Coverage\Temp\
if yes, then user action is required
if no, the applications opens the last coverage project, in our case here:
myCoverageProjectOne.42¢
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5 Miscellaneous

The 4T2 can be used to superimpose measurement results on a map of the coverage area, but it is not
mandatory to do so. This means that one can perform coverage measurements without loading a map file.

We do, however, encourage you to use the map display feature as this is some kind of an online verification
during the measurement session.

To use a map for the coverage analysis you will need to have a map-file of sufficient size and resolution in a
bitmap format (PNG, JPEG, and BMP supported).

After setting two reference pins, the map is scaled (this is done automatically when loading the file with ABC
MapMaker). It is not mandatory to set the reference pins before starting the measurement session. They can
be altered during a running measurement session, if necessary.

The tracks can be stored to bitmap file with or without the underlying map. Prints can be done the same way
to create overhead slides or paper printouts. The printing dialogues can be found on the lower right side of
the screen, when the map tab-sheet is active.

To show the video content of the demodulated data of the receivers, you can use the 4T2 Content-Analyser
application. Please note to check the 'TS only' checkbox in the tuning dialogue of the corresponding receiver
module. This allows 4T2 RF-Analyser to have exclusive control of the tuning process and to have exclusive
access to the measurement data, while the 4T2 Content-Analyser performs all transport stream related
measurements without both applications interfering with each other.

© 2019 Advanced Broadcast Components. All Rights Reserved. Copyright in the whole or any part of this document belongs to ABC. and may
not be used, sold, transferred, copied or reproduced in whole or in part in any manner or form or in or on any media to any person without
the prior written consent of ABC.
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