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Introduction

DEVA Broadcast Ltd. is an international communications and high-technology manufacturing
organization, its corporate headquarters and facility located in Burgas, Bulgaria. The company
serves the broadcast and corporate markets worldwide — from consumers and small businesses to
the largest global organizations. It is dedicated to the research, design, development and provision
of advanced products, systems and services. DEVA Broadcast launched its own brand back in
1997 and has nowadays evolved to become known as a market leader and internationally reputed
manufacturer of user-friendly, cost-effective and innovative broadcast products.

Creativity and innovation are deeply woven into DEVA Broadcast corporate culture. Through
successful engineering, marketing and management our team of dedicated professionals creates
future-oriented solutions to improve customers’ performance. You may rely that all issues
communicated to our crew would be addressed accordingly. We pride ourselves on our pre and
post-sales support and purchase services, which along with the outstanding quality of our radio
gear have won us due respect and the market authority position.

DEVA Broadcast best-of-breed solutions have become the best sellers for our partners. The
strategic partnerships which have been formed with industry leaders during all these years that
we have been operating on the broadcasting market, have proved us a reliable business partner
and a valuable asset, as our dealers worldwide would confirm. In constant pursuit of precision and
long-term satisfaction, DEVA Broadcast enhances the reputation of our partners and clients alike.
Furthermore, we have already a proven merit as a credible partner provider.

Our portfolio offers complete line of high quality and competitive products for FM and Digital
Radio, Radio Networks, Telecommunication Operators and regulation authorities. For almost
two decades of intensive software and hardware development, we have achieved a unique price-
performance and endurance of our product lines. Our company’s multitude of equipment and
services is in line with the latest technologies and key trends. The most recognizable characteristics
attributed to DEVA Broadcast products are their clear-cut, streamlined design, easiness of use and
cost-effectiveness: simplicity of forms but multiplicity of functions.

For us there is no stage when we deem that we have reached the most satisfactory level in
our work. Our engineers are in constant pursuit of new ideas and technologies to be captured in
DEVA Broadcast solutions. Simultaneously, a strict control is being exercised at each step of any
new development. Experience and hard work are our fundament but the continuous improving
process is what we never leave aside. DEVA Broadcast participates on a regular basis in all
landmark broadcasting events, not only to promote its products, but to exchange valuable know-
how and experience. We are also engaged in international large-scale projects involving radio and
audio solutions which makes us even more competitive on the global market.

All DEVA Broadcast products are developed and produced in accordance with the latest ISO
9001 quality control standards.
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Typographic conventions

The following table describes important conventions used in the manual.

Convention and Style | Description Examples
Menu > Sub Menu >| A menu item(s) and menu Click Settings > General
Menu Command command that you need to click
in sequence
[Button] Interface Interactive buttons Press [OK] to save the changes
NOTE Important notes and NOTE: The notification will appear
recommendations only once
“Reference Name” on | References and links refer to “New Connection”
Page XXX (see “Monitoring” on page 56)
Example Used when example text is cited | Example for E-mail Notification:

Date: 04 Nov 2013, 07:31:11
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General Information

The Band Scanner 2 is a revolutionary device that builds on the features of the legendary Band
Scanner to provide you with the ultimate tool to assess FM broadcast band congestion and log
station identification parameters. In keeping with the characteristics of its famous predecessor, this
impressive tool can measure RF level, MPX deviation, Left & Right Audio Levels, RDS and Pilot
injection levels. During a campaign, measurements are stored in a log file, after which they can be
easily converted into KMZ format and visualized in Google Earth.

To power the system, all you need is the USB port of a Windows PC. Once the Band Scanner
2 hardware converts the raw FM signal into digital form, it will forward it to the Band Scanner 2
Software for digital post-processing. As any common software, the Band Scanner 2 Software is
dependent on the computer/laptop running it. It is recommended for the processor to be at least
from the rank of “Intel Core 15-5200U @ 2.2GHz” up.

The free-of-charge Windows software sweeps the receiver across the FM band and generates
a spectrum display of carrier level versus frequency. Each carrier is analyzed and a station list is
created. This sophisticated product further refines stations with an RDS presence to show all radio
data groups transmitted. It allows for manual tuning through the receiver screen or by double-
clicking a point on the spectrum plot or an entry on the station list. There are two ways to save
spectrum plots - as jpeg or bmp files. A separate window on the receiver screen displays the RDS
data error level. With the Band Scanner 2 you can also view playlists of the competitive stations,
as well as save and export them into and Excel file.

Product Features

« FM Band 64 — 107.9 MHz Spectrum Analyzer

« MPX, PILOT & RDS deviation meters

» External composite MPX and RDS input

* Built-in Stereo decoder

* LEFT and RIGHT level meters

* Built-in 12-channels GPS Receiver

* Measurement results visualization in Google Earth

* Full feature RDS and RBDS decoder

*  RDS/RBDS Groups Detector & Analyzer

« RDS/RBDS Stream BER meter

 RDS/RBDS Data Logger

» View playlists of the competitive stations

» Saving and exporting the playlists to Excel file

*  Compare the signal strength to competitors and other stations
» Pocket size USB powered box. No external power supply required
» Tracking all the detailed histories saved in the RDS Data Log
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TECHNICAL SPECIFICATIONS

FM RADIO TUNER

Tuning Range 64 to 107.9 MHz, Frequency Agile

Tuning Step 50 kHz, 100 kHz, 200 kHz odd, 200 kHz even
Tuner Sensitivity 30 dBuV

Antenna Port BNC Connectors, 50Q2

Dynamic range 100 dB

FM DEMOD

IF Filter Bandwidth 100 kHz, 200 kHz, Wide; User selectable

Frequency Response

10 Hz to 70 kHz; £0.01 dB, 100 Hz to 60 kHz

Dynamic range

90 dB

STEREO DECODER

Frequency Response (L and R) +0.1 dB, 10 Hz to 15 kHz

SNR (Stereo) 60 dB, 50 us de-emphasis

THD 0.1%, 10 Hz to 15 kHz, Wide IF filter
Stereo Separation 50 dB typical, 50 Hz to 10 kHz, Wide IF filter
METERING ACCURACY

RF Level +2 dB, 0to 110 dBuV

Total, Pos, Neg +2 kHz, 10 to 100 kHz, 0.1 kHz resolution
Pilot, RDS +0.5 kHz, 1 to 12 kHz, 0.1 kHz resolution
Audio +1 dB, -60 dB to +5 dB, 0.1 dB resolution
MPX Power +0.2 dBr, -12 to 12 dBr, 0.1 dBr resolution
FM ANTENNA INPUT

Connector BNC on rear panel

Impedance 50Q

MPX (COMPOSITE) INPUT

Connector BNC on rear panel

Impedance 10 kQ

Frequency Range

10 Hz to 70 kHz; +£0.01 dB, 100 Hz to 60 kHz;

Sensitivity 3.5 Vp-p @ 100%
RDS DATA DECODING
Standards European RDS CENELEC and United States RBDS NRSC

Error Correction

Yes

Group counting Yes
Error counting Yes
AF decoding Yes
CT (Time/Date) Yes
PI, PTY, DI, MS Yes
TA/TP Yes
RT (Radio Text) Yes
PS (Program Service name) Yes
EON (Enhanced Other Networks) Yes
PTYN (Program TYpe Name) Yes

-10 -



BROADCAST

65 Aleksandar Stamboliyski Str., 8000 Bourgas, Bulgaria
Tel: +359 56 820027, Fax: +359 56 836700
E-mail: office@devabroadcast.com ,Web: www.devabroadcast.com

SLC (Slow labelling Codes) Yes
ODA (Open Data Applications) Yes
GPS RECEIVER

Number of channels 12

Antenna

Pre-amplified, Sm of cable, magnetic

Connector

SMA, rear panel

FREQUENCY PROGRAM MEMORIES

GPS Scheduler Capacity unlimited
FM Tuner Presets unlimited
MEASUREMENT STORAGE

Storage Database

Data formats

Microsoft Excel compatible format (csv), Google Earth
compatible KMZ, Proprietary Band Data format (bnd),
Proprietary RDS Group Data format (grp), Proprietary
Campaign Data format (cgn)

USER INTERFACE

Indicators 4 LEDs, front panel
OPERATING CONDITIONS

Equipment operational between -10° and 40°C

EMC immunity 6V/m
COMMUNICATION

Type USB 2.0 compatible
Connector Mini USB, front panel
POWER REQUIREMENT

Power supply USB powered
Connector Mini USB, front panel
SIZE AND WEIGHT

Dimensions (W;H;D) 86 x 25 x 125 mm
Shipping Weight 230x 70 x 172 mm / 0.5kg

-11 -
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Panel Indicators and Connectors

FRONT PANEL

USB ANT MPX GPS

’%’ - Mini USB Power Supply - connector Mini-B 5 pins

USB - The LED will be lit if the unit is connected to a PC trough USB.

ANT - will be lit when ANT is chosen as the preferred input from the software
MPX - be lit when MPX is chosen as the preferred input from the software
GPS - The LED has the following states:

- will not be lit when the GPS module is turned off;

- will blink when the GPS module is turned on and there is no GPS fix;

- will be constantly lit when the GPS module is turned on and there is GPS fix.

REAR PANEL

FM ANT - 50 Q BNC connector for Antenna input
GPS ANTENNA - Consumer-standard SMA connector for GPS Antenna input
MPX IN - 50 Q BNC connector for Composite/MPX input

-12 -
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Operating Recommendations

To ensure normal operation of the DEVA unit, we recommend following the instructions listed

below.

Install the unit in places with good air conditioning. The unit is designed to operate within the
ambient temperature range of 10 to 50°C. The equipment rack should be ventilated in order
for the device to keep its internal temperature below the maximum ambient temperatures;
We do not recommend installation in rooms with high humidity, dusty places or other
aggressive conditions;

Although the device is intended to be installed closed to exciters or transmitters, we do
recommend the device to be located away from abnormally high RF fields.

Use only checked power supply cables. We strongly recommend the usage of shielded
cables;

Connect the DEVA unit to reliable power supply sources only. In case of unstable power
supply, please use Uninterruptible Power Supply (UPS);

Use the device only with its top cover on to avoid electromagnetic anomalies. Otherwise,
this may cause problems with the normal functionality of the unit;

To ensure normal remote operation of the unit, make sure to connect the device to a good
quality Internet connection;

For the normal operation of your DEVA device, check if the network settings past through
all the required data traffic.

- 13 -
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Unpacking and inspection

Upon receipt, the equipment should be inspected for possible shipping damages. If such are
found or suspected, notify the carrier at once and contact DEVA Broadcast Ltd. The original
shipping carton box and packing materials should be kept for possible reuse, in case of return for
Warranty repair, for example. Shipping damages as a result of improper packing for return may
invalidate the Warranty!

The packing material (plastic bags, polystyrene, nails, etc.) must never be left within reach
of children, as these items are potential sources of danger.

IT IS VERY IMPORTANT that the “Product Registration Card” included in the Manual be
completed accurately and returned. This will assure coverage of the terms of the Warranty and it will
provide a means of trace in case of lost or stolen equipment. In addition, the user will automatically
receive SERVICE OR MODIFICATION INSTRUCTIONS from DEVA Broadcast Ltd.

Mounting

RACK REQUIREMENTS 1U

The unit mounts in a standard 19-inch equipment rack and requires only 1% inches (1U) of
vertical rack space. In order the painted finish around the mounting holes to be protected, the use
of plastic washers is recommended.

RACK REQUIREMENTS COMPACT UNITS

Our customized 1U 19-inch rack accessory provides a professional mounting option for up to
three compact size DEVA units. It is made of milled aluminum and finished in black powder coat.
Two extra blanking panels and set of mounting screws are provided with each rack bracket Kkit.

STAND-ALONE DEVICES

DEVA’s stand-alone units (Radio Explorer series, BandScanner series, DVB Explorer) do not
require additional tools or installation brackets.

-14 -
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Loading and Running The Software

MINIMAL SYSTEM REQUIREMENTS

* Pentium(R) Processor or Compatible with SSE support — As any common software, the
Band Scanner 2 Software is dependent on the computer/laptop running it. It is recommended
for the processor to be at least from the rank of “Intel Core 15-5200U @ 2.2GHz” up. For
detailed information refer to "Minimal CPU Requirement”.

*  Windows 7 and above

« 2GBRAM

* 100MB free hard drive space for installation

* 32-bit graphics color depth

* 1024 by 768 pixels screen resolution

* Recommended Screen DPI setting to 96 dpi

* Universal Serial Bus 2.0

NOTE: To avoid hardware conflicts and connection problems, install the software before
attempting to connect the Band Scanner 2 with the computer.

MINIMAL CPU REQUIREMENT

Once the Band Scanner 2 hardware converts the raw FM signal into digital form, it will forward
it to the Band Scanner 2 Software for digital post-processing. As any common software, the
Band Scanner 2 Software is dependent on the computer/laptop running it. Having in mind that
not only the software, but the operating system itself also relies on it, a CPU powerful enough
to manage the processing of the raw information (within a few milliseconds) and simultaneously
maintaining the computer/laptop’s other processes is a must. There might be other factors, such as
the video card for example, but they have little to no influence compared to that of the CPU.

The tests performed in our lab have shown that a processor from the rank of “Intel Core 13-
5005U @ 2.0GHz” is the minimum limit below which it is impossible to achieve the required DSP
(Digital Signal Processing) speed. It is recommended for the processor to be at least from the rank
of “Intel Core 15-5200U @ 2.2GHz” up. The processor tests from www.cpubenchmark.net can be
used as a basis for comparison, i.e. if the CPU has an “Average CPU Mark” (which is lower than
the one specified above), then it should be noted that there will be a problem.

Below you will find a specific example for the minimum, recommended and other processor.
(As of July 11, 2023):

“Intel Core 13-5005U @ 2.0GHz” is with Average CPU Mark = 2026,

“Intel Core 15-5200U @ 2.2GHz” is with Average CPU Mark = 2498;

“AMD A4-5000 APU @ 1.5GHz” is with Average CPU Mark = 1295;

Based on the Average CPU Mark of “AMD A4-5000 APU @ 1.5GHz” it can be clearly seen
that it is below the recommended minimum. The practical tests also show that there is a problem
with the software’s performance, because of the CPU limitations.

It’s important to be noted that low-end graphics cards also have an impact on the performance,
because in addition to DSP, data visualization is also required, which is an extremely dynamic
process. Graphics cards of such class, especially the ones used in laptops, usually do not even have
their own memory and rely partially on the capabilities of the CPU, loading it additionally.

- 15 -
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BEFORE INSTALLATION

The Band Scanner 2 Software is provided to our customers free of charge and is available in
two versions:

* Band Scanner 2 Software (win32) — for 32-bit Windows operating system

* Band Scanner 2 Software (win64) — for 64-bit Windows operating system

IMPORTANT: If you are planning to use the Watermark functionality supported by the
Band Scanner 2, make sure that:
» the 64-bit version of the software is installed;
* you are familiar with ACR (Automatic Content Recognition) technology provided by
KANTAR.

The latest releases can be found on our website www.devabroadcast.com/downloads

INSTALLING THE SOFTWARE

The installation process is fairly simple and identical for both versions of the software (win32
and win64).

NOTE: Unless clearly indicated, the screenshots to depict the installation process are from the
win64 version of the software.

1. Use the Installation file which can be downloaded from www.devabroadcast.com/downloads
2. Find Band Scanner 2 installation file, double click on the file to launch the Wizard;

= Setup - Band Scanner 2 (x64) — >

Welcome to the Band Scanner 2
(x64) Setup Wizard

This will install Band Scanner 2 (x64) version 2.1.0,278 on
your computer.

y E
3
=3

It iz recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

IOk

o

3. Accept the default recommendations and click [Next>] in the end of each step;

-16 -
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4. When asked to place an icon on the Desktop of your computer, make sure that the check
boxes are enabled and click [Next>];

= Setup - Band Scanner 2 (x64) — >

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Band
Scanner 2 (x64), then dick Mext.

Additional shortouts:
Create a desktop shortcut:
[ ] Create a Quick Launch shortout

5. Accept the default recommendations and click [Next>] in the end of each step;
6. Click [Finish] to complete the installation;
7. Finally, launch the program.
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INSTALLING THE USB PORT DRIVER

Once the programming software is installed on the computer, a USB port driver must also be
installed if that computer is ever to address the Band Scanner 2 through the front-panel USB port.
The USB driver is stored into a folder within the Band Scanner 2 program folder, created during
the software installation process. If not otherwise changed during the installation process, the

driver should be located here: My Computer \ Local Disk (C:) \Program Files\ Band Scanner 2\
Drivers.

Manual installation under Windows 7

1. Connect the front-panel USB port to the computer using the cable supplied. A “Installing
driver” balloon notification above the computer Taskbar should appear. Click on balloon for status
or proceed to step 3.

NOTE: The notification will appear only once, during the first device connection. Subsequent
connections will not be notified.

:ﬂ Installing device driver software ® *

Click here for status.

EN o

2. Under installation failure, the following status will be shown:

:_] Driver Software Installation &J

Device driver software was not successfully installed

Please consult with your device manufacturer for assistance getting this device installed.

Band Scanner xNo driver found

What can [ do if my device did not install properly?

Close

3. Start the Device Manager - Start > Control Panel > Device Manager.

= Device Manager [
File Action Yiew Help
&= |m| Hml &
b @ IDE ATA/ATAPI controllers -
> Keyboards
b }3 Mice and other pointing devices
> B Monitors

b ¥ Metwork adapters

-5 Other devices

i : |7 Band Scanner 2

> X5 Ports (COM & LPT)

b 2 Processors

b -% Sound, video and game controllers
b A Storage contrallers

b M System devices w

m

5 - a Universal Serial Bus controllers -
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Locate the Band Scanner 2 under the “Other devices” section. Right click on it and select
“Update Driver Software”. This should bring up Update Driver Wizard. Select “Browse my
computer for driver software”.

et

(S Update Driver Software - Band Scanner 2

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

% Browse my computer for driver software
Locate and install driver software manually.

4. Click [Browse...] and select the folder where the drivers reside (typically: C:\Program Files
\Band Scanner 2\Drivers.) Click [Next].

S

@ I Update Driver Software - Band Scanner 2

Browse for driver software on your computer

Search for driver software in this location:

C\Program Files\Band Scanner 2\drivers - Browse...

[Z]Include subfolders

@ Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.
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5. Under success the following notification will be shown and the device is ready for use.

’ )

(&) [l Update Driver Software - USB Serial Converter

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

USE Serial Converter

Close

The software installation will have placed an icon on your computer Desktop. Double-click the
icon to start the software.
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Using the Band Scanner 2 Software

IMPORTANT NOTE: Unless clearly indicated, the screenshots to depict the available
functions are from the win64 version of the software.

After the installation process is completed, a shortcut to software will appear on the desktop of
your PC. Double click on the shortcut will run the Software.

You can launch the program using this shortcut or using Start> Programs> Band Scanner 2

If the device is not detected the application software will look like this:

Bl Band Scanner 2 - DEVA Broadcast Ltd. - m] x
View Settings About Exit
BaH ZEdXs & @ @ A Match screen
e Graphs BandScan Band Comparison MPX  FFT Osciloscope  Stereo Quality RDS — Watermark Scheduler Log View GPS Device Info
RDS a x|[... GPS a8 x||... Stereo Quality & x
s 122 Bt Lon [ 3
—a 315 - 57 w0l
-2 3 # o L
-% s & 75 o
—n B0
D1Z34567890URENIS _a ¥ E =03
aDO000000000000000
r0000000000000000 -1 255 il -100 4 Wz
-2 M 120 T y y
e £ e b w0 50 0 50 100
—o® H00e o 1658 Cloud Hul Reset
BandScan a x|[. FFT a x|| Loudness ax
50
® ;
g a0
e '
g g 20
) 0 =
' 0 g
20 1 -40
' -20 0
[ T T T T T o T T T T | k T T T T [2] T T T T T u
BifH: 90MHz 92 MHz 94MHz 96 MHz 9B MHz 100 MHz 102 MHz 104MHz 106 MHz 108 OkHz  BkHz  16kHz  2dkHz 3zkHz  40kHz  48kHz  SekHz  B4kHz  TF2kHz  GOkH 00:00:00
87.00 = 108.00 -5 50 kHz startScan | | | MR D MPX Rectangle 5 B mr: | | ] MkR2 || Reset Auto
Main Readings 8 x Deviation Histogram & xf... MPX Power g x|... Deviation History & xf... Multipath & x
0 120 [kHz e
wmEmEs Bt Bs s m y 10 %
5
10 5 -5 2 H 100 bt
= = u u ECH =ty - i) ' 3 E
1 '
& n 2 2 = = 0 ! &0 0
B & E = = i a 60 =
P 5 5 =N E H 40 5
o Bax g3 3 EX=EN-E 0 khz|| * :z
a a a a = E-a g 0 o 4 s 80 w0 20 ||, = 5
. - 0 - o T
(G Sre 00:00:00 00:00:00 00:00:00
87.00 5 Set | E D EVA® 0 Hay @ REC
_ General More B ex BROADCAST Primary Sound Driver 3% Settings  Replay
00:00:00  Fw:?? SN:??  Ver:2.1.0.273x64 SSE:Yes Cal: 22
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Upon connecting a device to the PC where the software is installed, the software will adjust the
unit with the initial data. In case of previous usage of the device, the last settings like frequency
and signal input will be assigned in the device. If everything is Okay and no problems are detected
the software will look like this:

(50 [l = e =)0 ]

o=

00:00:26  FW: 1.2.1560 26-06-2017

DEVA

BROADCAST

SN: BS2NS1FC

B Band Scanner 2 - DEVA Broadcast Ltd. — [m] X
View Settings About Exit
BERE DEdX/Z| & @@ £ Match Screen
Compact View | Main | raphs | Bandscan | Band Comparison [ MPx | FFT | Osciloscope | stereo Quaity | RDS | scheduler | Log View [ GPs [ Device Infa |
RDS a x|f... GPS a x||... Stereo Quality B x
PS: POWER FM  PTYM: PL: 8091  PTY: Pop Music —s1E m};;e %stﬂw Fis: 2D 100 w R
RTA: DOWER FM - TODAY'S BEST MUSIC = 3157 1 .sv Mode: Automatic w
- @ & & Lat: 272844 N ~
MS: MUSIC ~ TP: OFF TA: OFF DI: (1) Stereo, No Artificial Head, Not Compressed, Static &  monane A L
= @ {4 75 Lon: 33°2738°E o —
Cat={Tme AF: 24 o .‘r ‘ L Date: o i
ABEEE R EE L A EEEEE on-a0s1 014F 05CD % 464D EM ||9L1 - = e ok Time:
BOOOOOODOOOOOONON | op:-8091 0148 E224 E S04F po || 550 = 0 Altitude: 10a [z
0R:8091 0143% 05CD £ 5745 WE oo 2T harag: B E i)
= -7 m;‘z?ur 1% Course: -
0R:B091 0142 EZ24 Ex 5220 R = ) ) -
2z 22 it It 16557 Speed: Cloud [ Hull & Reset
BandScan a8 x|[.. FFT a8 x|[... Loudness & x
MKR: ¥=57.45 Mz, Y=20.84 dBgV M131,500 kHz, 5278246 MZ2:38.500 kiz, 57.160 4B &:7.000 kiz, dY4.376 6B E_ﬁﬂ
[T -7 . 5
I T A -7 .
0060 40 70 40 S0 40 30 DS
o
kS
T T T T T T T T T T F T T T T T T (| 10 = T T i T
GEMHz 90MHz SZMH: S4MH: 95 MHz 9BMHz 100 MHz 102 MHz 104 MHz 106 MHz OkHz 10 kHe 20kHz 30 kHz 40 kHz 50 kHz 50 kHz 70M| 1SS0 115545 115530 108545 11856
Start  87.00 =) End 107902 Step [sokHz I Start Scan I [ 1 m} Source [MPX ~| window [Rectangle | Average [ - [ I mqu] [ 1 mcu} Reset | 1min9sec Range [Aute  ~
Main Readings a x| Deviation Histogram & x|[... MPX Power a x| Deviation History a x| Multipath a x
B Mex  me A0S LT Gt Matioomn || MKR X=75.00 kiz, Y=0.43 % Relisble MPX measwement after 38 seconds 120 | o]
1 b i) 5 5 5 5 1m m 0 o 4%
E E 100
E Fty=t ERIN 1 5 E
o mgn @° 9 EASEN &0 c a0 =
a 87 7 ER=EN P a0 g 0 2] =
“Ba g° 3 ER=EY E] 20 0 =
= gy g3 3 = o H [z|| = 40 i;
o Boe Boe Bo BauBaH: [ B s a0 ||, =@ 5
%3 516 43 &s 47 47 us - T 0 T : v || o : : : v
V] [ew]  [ok]  [ob] (] [0E] (%] 0 sec (20k) o0:00:00 L5950 115955 120000 120004 115950 LLE9SS 120000 1200

Output primary Sound Driver | [ Settings |

Ver: 2.1.0.278 x64

SSE: Yes

Cal: 08-17-2023 11:32.
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GENERAL

SETTINGS

Settings

I Settings

Common Visuals
Signal Appearance
Units [ Modes
BandScan
Anterna Profiles
Tuner
Watermark
Presets

Output

Logs

Date [ Time
Scheduler

General Common Visuals  Signal Appearance  Units /Modes BandScan  Antenna Profles  Tumer Presets Output Logs

Windows Integration

[ start Software when Windows Starts
[ start Software Minimized

[ Minimize Software to the System Tray
CSV Delimiter

® cComma {,)

(O semicolon {; )

Date [Time  Scheduler

Data Module Maintenance
On Exit

[sackup
Cleanevery: | 112 dav(s)
[ Archive Logs older than: dayis)

(O Tab

Power Options

|:| Prevent Power Down Events
Language

English (default)

oK Cancel Default

Windows Integration

- Start Software when Windows Start — if the box is checked, the Software will be automatically
loaded once Windows is started.

- Start Software Minimized —if the box is checked, the Software will be automatically minimized
upon startup.

- Minimize Software to the System tray — if the box is checked, the Software will not be visible
in the task bar and will be automatically minimized in the System tray from where, if need be, it
could be restored to the task bar.

CSV Delimiter
- choose delimiter which will be used while exporting to CSV-compatible format.

Power Options
- Prevent Power Down Events — the program will try to prevent system events which could
power down the USB device. Useful for laptops.

Data Module Maintenance

- Backup — will create a backup copy of entire Data Module when program is closed.

- Clean — will perform clean routines when program is closed. Additional option for process
recurrence is available, because cleaning is slow process and is unnecessary to be done frequently.

- Archive Logs older than — will archive all logs older than the specified.
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COMMON VISUALS

T Settings X
General ol General Common Visuals  Signal Appearance  Units /Modes BandScan  Antenna Profles  Tuner Presets Output Logs  Date /Time  Scheduler
Signal Appearance Graphs
Units [ Modes 100 Background M Bslloon Inactive Border
Bandscan
Antenna Profiles 30 Grid M Balloon Inactive Text
Tuner
Watermark 60 W Axis Balloon Inactive Background
Presets
Qutput 40 M| Series A ™ M Balloon Active Border
Logs
Dagte | Time - M| SeriesB* M Balloon Active Text
Scheduler M| Cursor * M| Balloon Active Background
o T T T T
0 5 10 15 20
Line Width Cursor Width * could be overrided
LED Display
Active

‘l-' .: ." -‘ M| Background

.3 Highlight

GEEFPH EE IFEW IS [1 W Alert

Inactive

oK Cancel Default

Graphs & LED Display sections
- different visual appearances could be combined by the user in order the desired look to be
achieved.
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SIGNAL APPEARANCE

T Settings *

General

General Common Visuals Signal Appearance  Units /Modes BandScan  Antenna Profles Tuner  Presets Output Logs
Common Yisuals

Enabled
as LED Thresholds

visible T110.0 dBpv W-50.0 BV Value oks
20.0 dBY

Date [Time Scheduler

Signal Appearance
Units [ Modes
Bandscan
Anterna Profiles
Tuner

;‘Jahergark [ MPx g Sharp Ml — Color
rese
Output M Grid Color
Logs —90.0
Date / Time dF  Add
Scheduler Scale Step
h Sl
—70.0 as Graph
Peak Hold Time
& Visible
1000 ms -5 —60.0

T T T
1) 5 10 15

20
Line Width
>

—30.0 M| Color

[T Frequency Offet
l:l Signal Quality
Loudness Long
[T Loudness Short v

@ Up {;} Down

Average |Exponential

oK Cancel Default

A list of all visualized parameter readings is found on the left part of the screen. Using the [UP]
and [DOWN] buttons (placed below the list), the current position of the selected parameter could
be changed. Having in mind that visual perception differs from person to person, the program
offers options to alter the look of most of its parts.

Enabled generally enables/disables the chosen parameter. Meaning that, nevertheless you have
checked as Led or as Graph, if the parameter is not Enabled, the LED indicator or graph will not
be seen.

as LED — LEDs visual appearances is managed via the “as LED” section. There are four types

of visualization:
=

—Sharp B — Semi-Sharp — Semi-Clear — Clear

The selected LED representation of the parameter could be visible/invisible by checking/
unchecking the corresponding check-box. The Grid Color, Scale Step and Peak Hold Time could
also be managed. The grid color could be changed upon clicking on the square button, referred to
this option.

NOTE: Each parameter is managed independently i.e. settings applied to RF will not be
referred to the other parameters.

ATTENTION: The preview LED bar-graph only depicts the visual appearance of the selected
representation. The values shown are random and not related to the actual state of the parameter.

Thresholds — In order for the visualized data to be read at a glance, the different values could be
represented as color codes. A Threshold should be first selected in order its value and color to be
edited. Once selected the new value should be written in the corresponding box. New Threshold is
added via the [Add] button and deleted via the [Del] button.

The threshold coloring is applied as per the following rule: value bigger or equal to the set
threshold is colored in the selected color. The threshold coloring is always applied in ascending
order - the first threshold is with the smallest value, and the last one is with the biggest value. If
threshold is not set, the color of the entire diapason will be green.

as Graph — The parameter appearance in the Graph tab (parameter line coloring and line width)
is managed through here.

-25 -



DEVA

BROADCAST

65 Aleksandar Stamboliyski Str., 8000 Bourgas, Bulgaria
Tel: +359 56 820027, Fax: +359 56 836700
E-mail: office@devabroadcast.com ,Web: www.devabroadcast.com

UNITS/MODES

i Settings b4
general Visual General Common Visuals Signal Appearance  Units /Modes  BandScan  Antenna Profles  Tumer Presets Output Logs  Date /Time  Scheduler
ommon Visuals
Signal Appearance RDS Mode MPX Units PILOT Units RDS Units Loudness
®RDs @ kHz ® kHz @) kHz (®) LKFS - ITU BS, 1770-4
Bandscan
Antenna Profies (JREDS [OF O [@F (LUFS -EBUR128
Tuner
Watermark Antenna Calibration Speed Units
Presets
Qutput Antenna Profile | Mone ~ O knots
Logs
Date / Time External Attenuator | 0.00d3 2] Cableloss | 0.00d8 2] ® Kiameters
Scheduler O Miles
Geographic Coordinates
(®) degrees minutes seconds: 42°43'44" N
(O decimal degrees: 42.446° N
oK Cancel Default
RDS Mode

- You can switch between RDS and RBDS mode. (see “RDS: Europe vs America’ on page

87)

MPX, PILOT, RDS and Loudness units
- You can customize the preferred units for visualization of the MPX, PILOT, RDS and Loudness.

Antenna Calibration
If a calibrated FM antenna will be used for the measurements, the calibration data of the antenna
must be entered in this section of the software. These parameters will be used when RF Strength
measurements are made.
- Antenna Profile — select a preferred profile from the drop-down menu. The menu contains
all preliminary defined by the user antenna profiles in Settings > Antenna Profiles. 1f the menu is
empty - no Antenna profiles have been crated.
- External Attenuator — Sets the value of the external attenuation if know, and if such is evident.
- Cable loss - Sets the value of the loss due to the used antenna cable (if such is used).

Speed units

Sets the preferred measurement units in which the speed will be shown.

Geographic coordinates

Sets the preferred measurement units of the geographic coordinates.
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BANDSCAN

T Settings X

general Visual General Common Visuals  Signal Appearance  Units /Modes  BandScan  Antemna Profles Tumer Presets Output Logs  Date /Time  Scheduler
ommon Visuals

Signal Appearance General

Units | Modes [l Perform BandScan on Startup atstep | 50kHz

Anterna Profiles Open Band Info on Start Analyze

Tuner

Watermark

Presets

Qutput

Logs

Date [ Time

Scheduler

oK Cancel Default

- Perform BandScan on Startup at step — BandScan at the defined step will be performed upon
device startup.

- Open Band Info on Start Analyze — Upon performing any Band Analyze the Band Info section
will be automatically opened if this setting is enabled. (see “Band Info Table” on page 49)
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ANTENNA PROFILES

T Settings x

general Visual General Common Visuals  Signal Appearance  Units /Modes BandScan  AntennaProfles  Tumer Presets Output Logs  Date /Time  Scheduler
ommon Visuals

Signal Appearance Antenna Profile

Units [ Modes :
BandScan Factor by Frequency ~ | MName |Kaﬂ1re|n |
Antenna Profiles
Tunr = = No Freguency = Factor ~ '='J= Add Iﬁ Clear
Watermark 34 90.80 MHz 11.70 dBfm ¥
Presets 35 90.80 MHz 11.80 dB/m %
Outot 91,00 MHz 11,80 dB/m %
Dagte  Time 37 91.10 MHz 11.80 dB/m ¥
Scheduler 38 91.20 MHz 11.80dB/m & ¥
Frec 91 06 MHz, Factor:11.80 dBin
18 d&/m
16 dB/m
14 dB/m
12 dB/m
+| | ¥ & ¥ 10de/m
@ Import. H Export 70 MHz &0 MHz 90 MHz 100 MHz

oK Cancel Default

This tab allows the user to create and save for future usage different Antenna Profiles.

There are two types of antenna profiles - Flat Factor or Factor by Frequency. While in Flat
Factor, the factor value is the same for the entire frequency range, in the Factor by Frequency
type, the values can be set particularly for each frequency (factors for intermediate frequencies are
interpolated linearly).

Once a list of profiles is created, it can be [Exported] and [Imported] in other computer using
the same Band Scanner 2 software.

NOTE: If you have been using the DEVA Device Manager Software and have already created
antenna profiles that will be used with the Band Scanner 2, you could export and then import them
in the Band Scanner 2 communication software.
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How to add a new “Flat Factor” Antenna profile

1. Press the plus button to add a new antenna profile;

“T Settings *

general Visual General Common Visuals  Signal Appearance  Units /Modes BandScan  AntennaProfles  Tumer Presets Output Logs  Date /Time  Scheduler
ommon Visuals

Signal Appearance Antenna Profile 1 Antenna Profile

Units [ Modes |
BandScan Flat Factor ~ || Name |Antenna Profile 1 ” 3

Tuner
Watermark
Presets
Output
Logs

Date / Time
Scheduler

R

| 1.000 dB/m -4 |

Freg:91 06 MHz, Factor:1.00 dBim

1 1 dBém
x #@®
B Import Export 70 MHz 80 MHz a0 MHz 100 MHz

oK Cancel Default

2. In section Antenna Profile, select from the drop down menu Flat Factor.
3. Specify name of the Antenna Profile;
4. Specify the factor in dB/m.
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How to add a new “Factor by Frequency” Antenna profile

1. Press the plus button to add a new antenna profile;

iy Settings -
general Viewsi General Common Visuals  Signal Appearance  Units /Modes BandScan AntennaProfiles  Tuner Presets Output Logs  Date [Tme  Scheduler
ommon Visuals

Signal Appearance Antenna Profile 1 Antenna Profile

Units [ Modes ‘ |

BandScan 2 Factor by Frequency || Name |Antenna Profile 1 ” 3

Antenna Profies

Tunr S No Frequency = Factor =g= Add m Clear

Watermark 1 [ 87.00MHz] [ 1.00 dBjm] 3¢

Presets 5 6 4

Output

Logs

Date / Time

Scheduler

Freg:91 06 MHz, Factor:1.00 dBim

1 1 dBém
x #@®
B Import H Export 70 MHz 80 MHz a0 MHz 100 MHz

oK Cancel Default

In section Antenna Profile, select from the drop down menu Factor by Frequency.
Specify name of the Antenna Profile;

Press the [Add] button;

Specify frequency;

Specify the factor in dB/m;

Repeat steps 4 to 6 for each frequency to be added in the list;

Press [OK] to save the changes.

e S I
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Watermark
Presets
Qutput
Logs

Date [ Time
Scheduler

Stereo Mode ‘Wrap on band limit

[JForced Mona

() 200 kHz (ven)

MPX Input

De-emphasis

Reference (3.5vpR)

BROADCAST E-mail: office@devabroadcast.com ,Web: www.devabroadcast.com
i Settings
General § General Common Visuals  Signal Appearance  Units /Modes  BandScan  Antenna Profles  Tumer  Pressts Qutput Logs  Date /Time  Scheduler
Common Visuals
Signal Appearance Tuning Range Step Seek Loudness
Bandscan Min 87.00 MHz =5 O s0kHz RSSI Threshold 20 dBpv = Long Term Period
na profies Max ® 100ktz SHR. Threshold 8dB =

(0) 200 kHz (odd)

@ Flat

O 50 ps

O 75ps

IF Bandwidth
(®) wide

O 100 kHz
(0200 kHz

oK Cancel Default

Tuning Range

All frequencies outside this range will be ignored (the tuner will not tune on them). The here
specified range is also directly connected to the BansScan range.

Step

This parameter sets the step in which the tuned frequency will be aligned. The step also has
influence when determining the location of the peaks when BansScan is made.

Stereo Mode

- Forced Mono — if selected, this option will force the Stereo Decoder to generate Mono signal.

De-emphasis

The combined effect of pre-emphasis and de-emphasis is to increase the high-frequency
components during transmission so that they will be stronger and not masked by noise. De-
emphasis 1s the inverse process of pre-emphasis, used to attenuate the high frequency signal that
is boosted at the transmitter section. If you are aware of the pre-emphasis used in your region, in
order to obtain correct results, specify the proper value.

IF Bandwidth

Band Scanner 2 supports variable IF bandwidth settings. When it is narrowed, selectivity is
improved. This will also often improve SNR. The optimum IF Bandwidth setting depends heavily
on the characteristics of the signals of interest.

Seek

Parameters to adjust Tuner sensitivity in Auto Seek Mode.

MPX Input

Parameter to adjust the reference level of the input MPX signal, from -10dBu (0.7Vp-p) to
4dBu (3.5Vp-p).

Loudness

- Long Term Period — Select the length of the Long-term loudness measurement sliding time
window, from 10s to 120s.
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PRESETS

i Settings b4
gsgﬁ;g:_l Vieuls General Common Visuals  Signal Appearance  Units /Modes BandScan  Antenna Profiles  Tuner  Presets Qutput Logs  Date fTime  Scheduler
iigi’::lf'?\géj;:;ance @ Import H Export Use PS5 for Preset Alias
BandScan Regions Presets
Anterna Profiles
Tuner Mo Region Name Mo  Freguency Aliss
L = — tex | 1 [oowEpe sex
' P 2 87 4)MHz Preseg? * ¥R
Logs 3 87.20 MHz Preset 3 + ¥ 2
Date / Time 4 87,30 MHz Preset 4 + 4+ x
Scheduler 5 87,40 MHz Preset 5 + %
6 ElsoMbzresers 4 4 %

1 =ﬂ= Add Region ﬁ Clear Regions 3 =ﬂ= Add Preset ﬁ Clear Presets

oK Cancel Default

To ease and fasten the monitoring procedure, the Band Scanner 2 allows different presets for
the observed regions to be preliminary created. Having this done, you will just have to choose the
preset for the relevant region and start the observation.

The procedure is simplified and explained in details below:

Press the [Add Region] button, a new line will appear in the Regions list;
Specify name of the region;

Press the [Add Preset] button to create a preset in the selected region;
Specify Frequency;

Specify name of the frequency - Alias;

Repeat steps 3 to 5 for each Preset to be added in the list;

The first 5 frequencies will be arranged under fast recall buttons. The rest (which are colored in
green) will be placed under Preset Recall List button.

Presets could be Exported/Imported to/from another computer using the same Band Scanner 2
software.

VIS

Use PS for Preset Alias
If this option is checked PS will be used automatically as Preset Alias when [Save Preset]
button is pressed, but only if RDS data is available. Otherwise empty Alias will be used.
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OUTPUT

T Settings *
general Visual General Common Visuals  Signal Appearance  Units /Modes BandScan  Antenna Profiles  Tuner  Presets Output |ogs  Date /Time  Scheduler

ommon Visuals
Signal Appearance Output Device
Units [ Modes
BandScan Primary Sound Driver £
Anterna Profiles
Tuner Out Sample Rate
Watermark 43000 Hz | +1| 100 - 200000 Hz
Presets
Volume 100 %
Logs
Date [ Time '
Scheduler

oK Cancel Default

- Output Device — Specify the device/sound driver to play/reproduce the audio when [Play] is
pressed.

- Output Sample Rate — Specify the desired playback Sample Rate. Note that the audio quality
is in a direct ratio with the Sample Rate, and the scope of the Sample Rate depends on the selected

Output Device.

NOTE: The here applied settings are applicable only when playback option is used, and do not
affect the obtained measurements.
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LOGS

T Settings %
general Visual General Common Visuals  Signal Appearance  Units /Modes BandScan  Antenna Profiles  Tuner  Presets Output Lo9S  Date /Time  Scheduler
ommon Visuals
Signal Appearance []save RDS Raw Log
Units [ Modes
BandScan [ISave RDS Summary Log at E min.
Antes Profil
TanEr:na rones [ save data change on
grjseﬁ Frequency
2 DI
Date [ Time
Scheduler TA cT

Ms RT
P1/CALL 5
PTY AF

[ save watermark Log

oK Cancel Default

- Save RDS Raw Log — if selected/enabled, RDS Raw will be recorded in the RDS Raw Log;

- Save RDS Summary Log — if selected/enabled, an RDS Summary record will be made during
the time set. RDS Summary incorporates the following parameters: currently tuned frequency, Pl/
CALL, TA, TP, MS, PTY, DI, PS, RTA, RTB, AF, RDS Date&Time;

- Save data change on — if selected/enabled, upon change of any of the following parameters,
a record will be made: Tuned Frequency, TP, TA, MS, PI/CALL, PTY, DI, CT (Clock Time), RT,
PS, AF.

NOTE: Upon changing the frequency, the inner flags indicating change of all parameters will
be reset.

- Save Watermark Log — if selected/enabled, Watermark events will be recorded in the

Watermark Log.
NOTE: Watermark functionality is available only in the 64-bit version of the software.
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DATE & TIME

“T Settings X
general Visual General Common Visuals Signal Appearance  Units /Modes BandScan  Antenna Profles  Tuner Presets Output Logs  Date /Tme  Scheduler
ommon Visuals
Signal Appearance (D) Use System default settings (@) Custom
Units [ Modes
BandScan Time
Antenna Profiles Hours Minutes  Seconds  AM/PM Separator
Tuner .
Watermark bh vl ~fls ]|z Y E e
Presets
Qutput Date Order
Logs Day Month Year Separator (CiDate, Time
Scheduler dd | mm MY Yo ~ ® Time, Date
Order Separate With:
Day | Month ~ | |Year =~
Examples
Time: [16:42:36 | Date: [22-11-2023 |

Date/Time: |16:42:36, 22-11-2023 |

oK Cancel Default

Allows you to apply the needed settings to the Date and Time type of visualization. The default
system settings can also be used by enabling them.
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SCHEDULER

T Settings ¥

general Visual General Common Visuals  Signal Appearance  Units /Modes BandScan  Antenna Profles  Tuner Presets Output Logs  Date /Time Scheduler
ommon Visuals

Signal Appearance Buffering Time
Units [ Modes

BandScan Low Level Threshold | 40.0 dBuv =2
Anterna Profiles

Tuner BandScan Parameters
Watermark =
Presets strt | 87.0013]
Qutput G
Logs End | 108.00 5

Date [ Time
Step |S0kHz ~

[ rerform Fast {but less accurate)

oK Cancel Default

Allows you to apply the general settings related to the Scheduler option. From here the Buffering
Time and Low Level Threshold can be changed with user defined settings.

- Buffering Time — the time slot to elapse before switching to the next frequency.

- Low Level Threshold — The RF level below which the measurements during campaign are
considered inaccurate.

- BandScan Parameters — parameters to apply to the BandScan process when performed by
Scheduler;
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Right-side Panel with options and selectors

On the right side of most control/setting tabs is placed the so called “Right-side Panel”, which
contains options and selectors associated with visualization and interaction in the respective tab.
The panel is composed of multiple sections, some of which are standardized and their functions are
identical no matter the software section opened. In order for the visualization area to be maximized,
each panel can be hidden (A) and respectively shown (revealed) (B) through the discrete toggle
button (right/left chevron) located in the upper left section (depicted below):

| Device Info A | Device Info B _

al

= || % Markers

(] [VIme g
& T EBDEVA

¥ Peak Finder

>

4

; BEROCADCAS

Each subsection can be expanded/collapsed by chevron placed next to the name.
Explanation on the standardized Right-side Panel options and selectors can be found below. All
other sections related solely to a particular tab/screen in which they are located will be explained

in the relevant section of the software.
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ZOOM CONTROL

% Zoom Control

Auto Fit
Predefined -
Zoom In

LA Center

T

Zoom Out

X Span E]
Y Span E]

The Graph(s) could be fitted automatically (in the current viewport) by enabling Auto Fit,

where the following two options are available:

- Predefined — in preliminary (factory) set limits
- Extremes — within the limits set by the current minimum and maximum of the signals displayed.

WARNING: Any act contrary to the Auto Fit (for example shifting the graphics in any
direction) automatically turns off the Auto Fit option.

[Zoom In] — enlarges the graphic in the current viewport with 10%, from its center.

[Center] — the center of the chart will be aligned with the center of the viewport.

[Zoom Out] — decreases the graphic in the current viewport with 10%, from its center.
NOTE: The center of the graph is determined by the Auto Fit options Predefined & Extremes,

nevertheless whether Auto Fit is active or not.

X Span & Y Span — X & Y span could also be managed in accordance with your requirements
using the [+] and [-] buttons which respectively increase/decrease the X & Y Axes span with 10%.
In the cases when the X Axes represents Time, the Zoom Control Panel has different control

options:
¥ Zoom Control
Auto Fit
X Span 1 min
1
Y Span E]
¥ Print

[Zoom In], [Center] & [Zoom Out] are not applicable.
X Span is represented as a slider with limited range, and sets the X Axis span as a time interval.
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MARKERS

There are several types of marker boxes. Each 1s explained below:

% Markers

CIRE !
() [¥Irer

By choosing the relevant check box, the markers can be visible or not. Click on the colored
box will open a Color window that allows custom color to be chosen for the representation of the
Marker.

% Markers
Visible

Show Balloons
[]snap

- Visible — By selecting the check box, all the markers can be visible or not.

- Show Balloons — Allows the visibility of the balloons appearing next to Markers to be altered
by selecting the check box.

- Snap — By selecting the check box, all the markers will adhere to their signal.

¥ Markers
o [
0.00 = Set

v O

0.00 = Set

Manual Step
0.10 L=

& Into View

By choosing the relevant check box, the markers can be visible or not and adhere to a signal/
channel.

Marker 1 and Marker 2 are used for receiving of detailed information about the signal under
them.

The [+] and [-] buttons will move the marker along the graph with the step specified in Manual
Step field.

The [Set] button is related to the field placed on its left side. Once a value is specified, and the
[Set] button is pressed, the marker will be moved to the exact position on the graph.

Snap to — Sets the channel to which the marker will adhere.

NOTE: If the signal/channel (hooked to the marker) is not visible, then the marker will not
show any information.

[Into View] — Will place all markers in the center of the viewport.
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PRINT

¥ Print

B ]

Used for printing of the currently displayed graph measurements. For further information refer
to “Print Capabilities” on page 84.
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Compact View

3 Band Scanner 2 - DEVA Broadcast Ltd. - a *
View Settings About Exit
Faf IdXs & @ @ £ Match Screen
Compact View * Main | Graphs | Bandscan | Band Comparisen | MPx | FFT | Osciloscope | Stereo Quality | RDS | Scheduler | Log view | 6Ps | Device Infa |
RDS 8 x|.. GPS a xf.. Stereo Quality a x
PS: POWER R PTYN: FL: 8091  FTV: Pop Music —ae xwé“?z[é:ww Fix: 30 oo [l it
RTA: POHER F¥ - TODAY'S BEST MUSIC —a 3157 B ‘r Mode: Automatic .
; = wr @ & @ Lat: 2752944 N -
MS:MUSIC ~ TP:OFF TA: OFF DI: (1) Stereo, No Artificial Head, Not Compressed, Static s | aerraa - L
- @ @ A Lon: 38°2738°E 0 e
iy PR ; = 2w e @ - e '
nEOEO0000000O00000 OA-8081 014F 0SCD £ 464D FM | 811 B :i st fors Althe: 10‘5 8‘ i
BOOOOOODONONONDDD 025051 0148 E224 Ex 504F po || 980 @ e 108.8m
0A-8091 0143 05CD £ 5745 WE o D) 2% Aoaracy: 15.00m 1 :
- -7 oo 135° Course: 0.00°
OA:B091 014A EZZ4 Ex 5220 R - —0a .
IRARRRREE D e onmp
BandScan 8 x||.

MKR: X=97.45 MHz, Y=20.84 dBuV/ M1:31,500 kHz, 52.782dB  M2:38.500 kHz, -57.160 B dX:7.000 kHz, d¥:4.378 dB.

o 1 . ‘ . , . , 10 ; ; - -
88 MHz 90MHz 92MHz 94MHz 96 MHz 38 MHz 100 MHz 102 MHz 104 MHz 106 MHz 0 kHz 10 kHz 20 kHz 30 kHz 40 kHz 50 kHz 60 kHz 0 118500 1185:15  1185:30 115545 11560
Start 8700 End 107.90/%) Step [S0kHz || StartScan Source [MPX ~| window [Rectangle | Average [5 - [[| mu] [| M®R2 || Reset  1mingsec Range |Aute v
Main Readings & x| Deviation Histogram & x| MPX Power 8 x|[- Deviation History a =|[.. Multipath a8 x
BE  Mex IS Ln Gk Mguiosn | [MKR: X=75.00 kHz ¥=0.48 % Reliable MPX measurement after 38 seconds 120 |kHe] T2
10 130 15 15 5 5 100 45
P EN EN-EN-EN N 0 100 “
o B, B: Bu H . H:-Bx» . " S
El El 30
“Hr- A 7 - El E
. Ho = H= @D o 60
5 5 20
- « g f= “ -
2By H: B: Hao B B2 5 . .
:» B: Bo B BoB=B- © s
%538 516 EE) 54 -7 47 us T o T T T T o T T T T
e T T s B (=] ] 00:00:00 11:5%:50 11:59:5% 12:00;00 12:00: 11:53:50 11:59:55 12:00:00 12:00:

100 %
EEBREVA -
BROADCAST Output [Primary Sound Driver _+ | [{é} smngs]

00:00:26  FW: 1.2.1560 26-06-2017 SN: BS2NBIFC  Ver: 2.1.0.278x64 SSE:Yes  Cal: 08-17-2023 11:32

Once the program is started, and a device is connected to the PC, a tab with all the measurements
that are considered mandatory, represented as miniature panels, will appear. That way you will
receive instant information and will be able to read at a glance the most important parameters.
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DEVA

BROADCAST

PANELS

To change content of the Compact View Screen, go to View> Panels, then enable/disable the
preferred panels to be shown by clicking on the relevant name.

E Band 5canner 2 - DEVA Broadcast Ltd.

83 MHz 90 M

GPS

View Settings About Exit
Panels > Show All
Layouts > B Tie ]
% Cascade |:
PS: POWER FM -
RTA: Today's b ~  Main Readings
Ms: Speech TP ~  BandScan P
Date/Time: B FFT
~  Deviation History
~ MPX Power 1
+  Deviation Histogram ]
MPX Oscilloscope -
~ Multipath |:
an +~  Loudness
0 ~  Stereo Cuality
%40 L & R Audio Oscilloscope
20 ¥ RDS
i} e L

T

w1

Options available in section Panels:

- Show all — will open all the miniature Panels - Main Readings, BandScan, FFT, Deviation
History, MPX Power, Deviation Histogram, MPX Oscilloscope, Multipath, Stereo Quality, L& R
Audio Oscilloscope, RDS and GPS. The content of the Compact view screen could also be changed
via the Compact View window itself. In order for a Panel to be hidden, just press the Close button
[x] placed on the top right corner of the Panel’s title;

- Tile — will arrange the miniature Panels in tiles that will fill the current area of the Compact
View screen, while trying not to overlap any of the Panels;

- Cascade — will arrange the miniature Panels in a single stack, arranged so as all Panel titles
will be visible. In order for a particular Panel to be included in the Cascade stack, it should be
unlocked first by pressing the Padlock icon placed in the top right corner of the Panel’s title.

View Settings About Exit

BERE HdXs & @ @

Compact View Main  Graphs BandScan Band Comparison MPX FFT Oscilloscope  Stereo Quality RDS Watermark Scheduler

MPX Oscilloscope
12 L & R Audio Oscilloscope

x|
nx‘

w T MPX Power |
W Multipath o x]
In: e Deviation Histogram i x
RIS I Deviation History 1l x
e o Loudness 0 x|
eI Stereo Quality x|
: x5 Main Readings 0 x|
|42 m RDS 0 x]
= o110 10| 2{ GE i x|
. = FET " x]
o E -1 BandScan 1 x
E B MEKR: X=57.48 MHz, Y=13.07 dBuV

D

T T T T T T T T T T i
83MHz 90MHz 92MHz 94MHz 96 MHz 98 MHz 100 MHz 102 MHz 104 MHz 106 MHz 108

Strt [ 87.00/2] end [ 108,005 | step 50z~ | stertsean | [ mi] [

HAVE IN MIND: Each miniature panel has its “large” representation, which can be easily
“called” (visualized) from the More [...] button, placed in the upper left corner of the title, or with
a double-click directly on the Panel’s title.
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LAYOUTS

The program allows you to choose predefined Panel arrangement according to specific
resolutions, or your preferences. To change the arrangement, go to View> Layouts, then choose
the most appropriate layout resolution.

View Settings About  Exit

Panels > | |1 ¥ £ o | @

Layouts * | [ SaveLlayout d
pg Edit Layout E
PS: DOWER FM | 3¢ Remove Layout 3
RTA: Today's b
E Match Screen
M5: Speech TP 4
Date/Time: 1024 x 768
ETEETEERE R I
S 1280 x 960 L
= i3
1280 x 1024 1
1360 x 768 =
— T
1600 x 900
MKR: ¥=597.48 MHz,
a0 1600 x 1024
0 1920 x 1080

Match Screen option will automatically choose the Layout closest to the resolution of your
display.

If none of the predefined layouts is appropriate, a custom one can be created by following the
steps described below:

1. Stretch the program window to the desired size;

2. Display panels you want to see;

3. Unlock the Panels to be used;

4. Arrange the panels at the desired locations. Have in mind that when moving the Panel it

will “stick” to the nearest “neighbor” Panel, which facilitates the alignment of the panels.

5. Lock the Panels at their desired positions;

6. To save the new layout, go to View> Layouts> Save Layout,

7. Specify a suitable name and press [OK] to save the changes.

Once created, the new layout will be listed in section Layouts, right under the predefined ones.
The new layout can be chosen any time, then the screen size and arrangement of the panels will
change in the exact way they were arranged by the user. If the name of the Custom Layout needs to
be changed, select View> Layouts> Edit Layout. If you want to remove it, select View> Layouts>
Remove Layout.
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1
)

Fast Control

At the bottom of the window is placed a constant section intended to ease the control of the
Band Scanner 2.

] (M QD) CEOCES
n [lEEr-If'N IFE:I_I_Im].:E auALTS NN ” Reg|0n| Eeiaa v| H ST H - |More v| IMPX

2 3 1 5 6 8 9 11 15 17
T o :‘MH2| Set ||L,—j 91.10 i Jos.0 | —— |[ DawT | E |® Play|(}]3 '|1DM’|®REC|

|Pr|mar\-I Sound Driver || @ Settings || Replay |

4 7 00:09:41 P 1211 026-06-212  sw:esasirc  veri2.1.143x64  ssEives calB17-2023182

10.
11.
12.
13.
14.
15.
16.
17.

18.

[LEFT],[SEEK LEFT],[RIGHT] and [SEEK RIGHT] buttons used to adjust the tuner’s
frequency. (see “Settings> Tuner> Step” on page 31

Frequency Indicator — Shows the working frequency of the unit.

RDS presence indicator — will be lit if RDS is present.

Stereo indicator — will be lit if stereo signal is present. If the indicator is colored in red,
Forced Mono (see “Settings> Tuner> Stereo Mode” on page 31) has been selected.
Working frequency entering cell. (press ENTER to set)

[SET] — Once the preferred Frequency is written, the SET button should be pressed in order
Band Scanner 2 to be tuned at this frequency

Region selector is filled with defined regions. While station frequencies may differ from
place to place Region is easy way to distinguish them from one another quickly. (see
“Presets” on page 32)

Quick Preset Save buttons. (see “Use PS for Preset Alias” on page 32)

Quick Preset Recall buttons

Quick Preset Recall List (see “Presets’ on page 32)

Antenna Input signal selector

MPX Input Signal Selector

Audio [Play] button — Starts/Stops playing the audio from the current input.

Output device selector drop-down menu. (see “Output” on page 33)

Slider for manual adjustment of the volume.

Settings button.

REC - records all raw packets passing through the BandScanner 2, hence allowing their
thorough analysis at a later stage of the evaluation process.

Replay - used to replay the collected from REC data. (see “RECord and Replay options
explained” on page 85)
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Main Screen

B Band Scanner 2 - DEVA Broadcast Ltd.

View Settings About Exit

BRE HEX s &0 8

Compact View Main  Graphs BandScan Band Comparison MPX  FFT  Osclloscope Stereo Quality RDS — Watermark Scheduler LogView GPS  Device Info
&« x &« x &« x &« X D & X & X & X & X & X & X
RF RF Strength MPX MPX Power Filot RDS BER. Left Right L+R
-110.0 -125.0 -130.0 -12.0 -15.0 -15.0 -10 -5.0 -5.0 -5.0
e 4.0 4.0
—100.0 -120.0 a0 - - o -0.0 -0.0 -0.0
-13.0 -13.0
-105.0 -110.0 50 —5.0 —5.0 —5.0
-0 -12.0 -12.0 -0.8
-100.0 o —10.0 —10.0 —10.0
—s0.0 —a0.0 A -11.0 -11.0
-90.0 07 —-15.0 —-15.0 —-15.0
-4 -10.0 -10.0
-70.0
150 -50.0 a0 a0 . -0 -0 -0
-20
~60.0 -7.0 -8.0 -8.0 250 250 250
. -0.0 -0.5
—50.0 - -60.0 -7.0 -7.0 —-30.0 —-30.0 —-30.0
—-20 -6.0 -6.0 -0.4
-50.0 —-35.0 —-35.0 —-35.0
-40.0 -45.0
-0 -5.0 -5.0
-40.0 . —40.0 —40.0 —40.0
-30.0 _ -
. s 4.0 4.0
- -30.0 —45.0 —45.0 —45.0
o -20 -20 -0.2
’ -20.0 -8.0 —-50.0 —-50.0 —50.0
“15.0 -20 -20 o
—10.0 _ —-10.0 ™ — - -
0.0 10 10 55.0 55.0 55.0
_0.0 _0.0 _0.0 _-12.0 _00 _00 _00 _60.0 _60.0 _60.0
[dBipv] [dBpv/m] [kHz] [dBr] [kHz] [kHz] [dE] [dE] [dE]
Max: 35.1 Max: 35.1 Max: 168.2 Max: 7.6 Max: 12.3 Max: 28.4 Max:0.00217  Max:12 Max: 1.4 Max: 0.1
Now: 35.1 Now: 35.1 Now: 152.2 Now: 7.5 Now: 10.6 Now: 209 Now:0.00130  Now: 1.1 Now: 1.3 Now: 0.3
Min: 35.0 Min: 35.0 Min: 136.5 Min: 7.3 Min: 9.7 Min: 20.8 Min:0.00130  Min:-0.6 Min: 0.0 Min: 2.7

“-léé’ o110 2] wz | set [l st k] o5 [l —— || Dt
QL o pESE=— vore | Wwex

—-10.0

—-15.0

—-20.0

—-25.0

—-30.0

—-35.0

—-40.0

—-45.0

—-50.0

—-55.0

_-60.0

Max: -3.1

Now: -3.2
Min: -6.7

EBDREVA

00:17:22  FW: 1.2,1560 26-06-2017  SM: BS2MS1IFC

- ] X
[ Match Screen
« x » « x » «x»
Multipath Signal Quality Loudness Long
—100.0 -2.0 -0.0
—-5.0
—50.0 —8.0
—-10.0
—80.0
=70 —-15.0
0.0 --20.0
—8.0
—-25.0
—60.0
50 —-30.0
—50.0 —-35.0
- —-40.0
—40.0
—-45.0
—30
—30.0 —-50.0
—20.0 -20 —-55.0
—-60.0
—10.0 -10
—-65.0
-0.0 -0.0 —-70.0
[%] [LKFS]
Max: 13.4 Max: 3.0 Moment: -6.0
Now: 13.0 Now: 3.0 Short: 6.6
Min: 13.0 Min: 3.0 Long: -5.6
&) Play @ W o @rec
Primary Sound Driver ~ ~ !:E,‘;‘ Settings  Replay

Ver: 2,1.0.278 x64  55E:Yes  Cal: 08-17-2023 11:32

The Main Screen shows all mandatory parameters represented as LED readings. The visualized
indicators are user-selected (see “Signal Appearance” on page 25) and under each of them are

shown the measurement units, minimum and maximum peak value, current value.

The content of the screen can be easily changed in the Settings of the Band Scanner 2 (“Signal
Appearance” on page 25). An LED indicator could be hidden by pressing the [X] symbol placed
on top of each indicator. The left [«] and right [»] buttons are used for rearranging the sequence
of the indicators. A click on the LED indicator will change its vision, each subsequent press will
select the next available LED indicator vision - sharp, semi-sharp, semi-clear and clear.

NOTE: Some indicators can be disabled temporarily or permanently. For example, the MPX
Power indicator will be disabled until the moment when reliable measurement is present. RF, RF
Strength, MPX Power, Multipath and Frequency Offset will be disabled when the selected input is

MPX, as the parameters will not have values in this mode.
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Graphs Screen

Bl Band Scanner 2 - DEVA Broadcast Ltd. - m] x
View Settings About Exit
BRE | EdEX S |8 @ @ i Match Saeen
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This screen represents all user-selected (see “Signal Appearance” on page 25) parameters

over the selected time span. All parameters have own color representation and measurement units,
visible besides the graph under the “Signals” selector.

According to your needs the parameters listed on the right part of the dialog window, can be
visible or hidden. Click on corresponding check-box in order for a parameter to be displayed.

[Freeze] is a button with double usage:

» [Freeze] — freezes all screen readings until Liquify button is applied,
* [Liquify] — unfreezes all screen reading.

Detailed information on the Right-side options selector can be found in section “Right-side
Panel with options and selectors” on page 37.
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Loudness

The average program loudness measurements as defined by ITU BS.1770-4 and EBU R128
recommendations are shown in Compact View, Main and Graph Screens. How the loudness
measurements will be depicted is user-defined and described in “Signal Appearance” on page

25.
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The following measurements are available:

Momentary — average program loudness measured over a 0.4s sliding time window, not gated;

Short-term — average program loudness measured over a 3s sliding time window, not gated;

Long-term — average program loudness measured over a variable sliding time window, gated as
described in the ITU BS.1770-4. The time window can vary between 10s and 120s. (see “Settings>
Tuner> Loudness” on page 31)

In Compact View, Loudness is depicted as both - bar graphs and time graphs.
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Reset | 1hrs 16 min Range |Auto o

The color coding and visibility is defined in “Signal Appearance”. The visibility could be
changed by pressing the [M], [S] and [L] letters in front of the bar graphs (M - Momentary, S -
Short-term, L - Long-term).

[Reset] button will reset the Long-term sliding window, as well the time graph accumulated
span.

Use the Range dropdown to select the appropriate vertical scale. The available options are:

- Auto — will adjust the scale according to the minimum and maximum of the visible signals.

-0 to -30; 0 to -50; 0 to -60 — scale is adjusted as per the selection.
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BandScan Screen
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To start BandScan follow the instructions below:

1. Define sweeping range by adjusting Start and End frequency. You can apply the maximum
possible range (see “Settings> Tuner> Tuning Range” on page 31) by pressing the [Max]
button.

2. Select Scan Step which defines the precision of the BandScan.

3. Select how many consecutive sweeps to be performed. The result of all sweeps will be
averaged.

4. Press [Start Scan], and wait for the process to be completed. While the process is running,
all the other options except for [Stop Scan] will be disabled. You can stop the process any
time by pressing [Stop Scan].

To Start Band Analyze follow the instructions below:

1. Perform a Band Scan first;

2. Set Observation Time — defines the analyze time to be spent on each peak during the
observation.

3. Press [Start Analyze] and wait for the process to be completed. While the process is running
all the other options except for [Stop Analyze].

4. Press [Band Info] button, a new section containing information as regards the analyzed
Frequencies, RF Level, Mode, PI/CALL, PTY, PS and RT will appear. Click on any of the
references will sort the measurements by the selected option. See “Settings> BandScan” on
page 27 for option Open Band Info on Start Analyze.

Upon completion of the Scan and/or Analyze, the gathered information can be saved or printed
by pressing the relevant buttons.
NOTE: When saving a BandScan, please note that a Scan can be saved in two different formats,
depending on the current needs:
1. Asanimage (*.bmp, *.jpg, *.png, *.wmf, *.emf)
2. As afile format compatible for the Band Comparison tool - (*.bnd). For further details on
this option, please refer to “Band Comparison Screen’” on page 50.
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PEAK FINDER SELECTOR

Finding peaks in the scanned range is an automated process during which if increased noise or
excessive density of stations is evident could be confused/misled. In these cases, the Raw results
of the scan could be reviewed “manually” by selecting the option ‘Raw’.

Additional screening of the peaks can be done through Auto/Manual Ref and Minimum Peak
Height.

Double-click on the Band Spectrum will find the closest to the clicked spot peak, and the Tuner
will adjust at its frequency.

BALLOONS SELECTOR

A balloon containing information Freq, PI/ CALL, PS and Level is placed/displayed above each
peak. The content of the balloons can be selected/customized from ‘Balloons’ selector. Deselecting
all bookmarks will conceal the balloons.

The green colored balloon (customizable in Settings> Common Visuals> Balloon Active
Background) indicates the frequency at which the tuner is currently set.

BAND INFO TABLE

Band Info Table contains an additional information from the Analyze Process of the frequency
band. The interactive buttons, placed below the table, are used as follows:

- [Add Tuner Freq] — will add the currently tuned frequency in the list (if it is not already
added), and will position the table on it.

- [Add All from Peak Finder] — will add all frequencies from the Peak Finder into the list;

- [Add All from Current Preset Region] — will add all frequencies from currently used preset
region into the list;

- [Save Selected as Preset] — will save the selected frequency (from band info table) as preset;

- [Remove Selected] — will delete the selected frequency from the list;

- [Clear All] — will clear the list.

- [Export] — Will export the Band Info Table in CSV format.

A Double click with the mouse cursor on some of the rows in the table will set the Tuner on the
respective frequency.

Detailed information on the Right-side options selector can be found in section “Right-side
Panel with options and selectors” on page 37.
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Band Comparison Screen
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The Band Comparison is intended to verify the constant levels of the signal or to check for
intruder stations.

To obtain the desired effect, it is recommended Band Scans from the same measurement point
to be compared, but the option can also be used for signal comparison from different measurement
points.

This option is very useful when RF Intruders are to be found as when compared the band scans
will indicate the different levels in the obtained measurements.

In order for the tool to be useful, you have to have at least two band scans in format (*.bnd).
Then to make the comparison, the procedure described below should be completed:

1. Press [+Add] button;

2. Find the directory where the (*.bnd) are saved;

3. Select the files to be added and press [Open]. Several files can be uploaded at once. Each

one will have different color representation that is randomly assigned from the software.
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To change the color representation of a Band, double click on the color placed besides the
visualized (*.bnd) file (1). This will open a new window where custom color can be set or created
(2). Pressing [OK] (3) will change the color of the graphic.

The color can also be changed via the [ Color] button placed below the list of depicted bandscans.

[Up], [Down] are used to arrange the visualization order of the Bands (the one on top will be
depicted first and the next ones will be applied over the first one). [Del] will delete the currently
selected Band and [Clear] will clear the entire list.

When a Band is chosen from the list, the section containing information for the frequencies, RF
Level, Mode, PI/CALL, PTY, PS and RT will be updated accordingly. The balloons recorded for
the respective band will also be updated.

Upon selecting some of the frequencies in the Band Info Table (4), the corresponding peak
information balloon (5) will be (colored in green) to indicate the exact location of the frequency
in the band scan.

The section placed on the bottom right corner of the window shows the most important
information for the above selected Band.
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BAND SELECTOR

Right-side Band Selector controls the visualization of the Bands. The curve used to visualize
the Bands can be depicted in its Raw or Smooth condition, depending on the user preferences, with
just a click on the desired option.

Depicted below is how the curve will look like in both cases:

91,10 MHz 91,10 MHz
8091 8091
POWER FM POWER FM
Raw Smooth Smooth Filled

Enabling the Fill option will fill the curve area while blending with other curves (as depicted
above). The blending percentage is user defined.

Detailed information on the Right-side options selector can be found in section “Right-side
Panel with options and selectors” on page 37.
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MPX Screen

MPX DEVIATION

B Band Scanner 2 - DEVA Broadcast Ltd.

View Settings About Exit

BREH EEXZ & @ @ ££ Match Screen

CompactView Main  Graphs BandScan Band Comparison MPX  FFT  Osciloscope  Stereo Quality RDS — Watermark Scheduler LogView GPS  Device Info
MPY Deviation  MPX Power

Marker: ¥=+75 O0kHz, ¥=27 6002% Measure Durationc00:01:13 (7 4 k samples) [under 15 minutes]
Totak: +75.00kHz = 27.6002%, +50.00kHz = 24 6208%,
110%
105%
100%
E
F0%
5%
0%
5%
0%
£5%
60%
E
0%
45%
0%

[snap

«
B
&
g

30kHz 40kHz 50kHz B0kHz 7F0kHz

100kHz 110kHz 120kHz 130kHz | w

g s e o DEVA T
L] region |General [ s990 [l —— ||more v| BROADCAST |Primary Sound Driver | |G Settings

00:01:14  FW: 1.2.1560 25-06-2017  SN: BS2N81FC  Ver: 2.1.0.278 x64  SSE: Yes  Cal: 08-17-2023 11:32

The graphic represents the MPX Deviation overshoot (in percent) over time. Standard overshoot
is measured at 75 kHz. In order for correct measurements to be obtained, it is recommended the
measurement to be of up to 15 minutes. User-defined frequency can be selected by moving vertical
marker along the horizontal scale. Overshoot will be indicated at the crosspoint with the horizontal
dotted line.
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Represent Selector

Another great feature is that depending on your current needs, the MPX Deviation graph could
easily visualize the Total, Positive & Negative, Absolute Histogram or Proportional Histogram by
selecting one of the options in the Represent selector, placed on the right part of the screen.
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Info Line Selector

When option Thresholds is selected, a line showing the overshoots corresponding to the
preliminary set Thresholds will appear in the information area above the graph (see “Signal
Appearance” on page 25).

Vertical Scale Selector

The following rule was added to CEPT/ERC Rec 54-01E, section 4:

“ For these reasons, and considering the measurement uncertainty with an aimed confidence
level of 95%, an FM broadcast transmitter can be regarded as violating the deviation limit if a
certain number of measurement samples exceed £ (75 kHz plus measurement uncertainty). 10 %
of the measurement samples exceeding 77 kHz deviation may be considered as a practical value.”

This means that in 10% (=0.0001% of all measurement samples) or in 10 the frequency
deviation may be exceeded, with up to maximum value of £77 kHz. When the vertical scale is
linear, in the vicinity of £77 kHz or 0.0001%, it is hard to see any details even at very large zoom
level. That is why the vertical scale can be represented in both - linear and logarithmic format.
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Detailed information on the Right-side options selector can be found in section “Right-side
Panel with options and selectors’ on page 37.
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MPX POWER
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The modulation power is a relative power of the MPX signal averaged over 60 seconds. 0 dBr
corresponds to an average power of a signal equivalent to the power of a sinusoidal tone which
causes a peak deviation of 19 kHz. Intensive audio dynamics compression as well as increasing
overall peak deviation causes the modulation power to rise.

The Time span of MPX Power graph could be customized via the X Span slider control.

Detailed information on the Right-side options selector can be found in section “Right-side
Panel with options and selectors” on page 37.
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represents the frequency decomposition of the time signal.

The Fast Fourier Transform (FFT) is the Fourier Transform of a block of time data samples. It

SIGNAL SELECTOR

frequency or overall shape of the spectrum if the windowing is not correctly applied.

- Source — The signal source to be calculated and visualized;
- Window — windowing function to be applied;
- Average — number of buffers taken and included in the calculation and obtaining of the
average signal
The FFT based measurements are subject to errors from an effect known as spectral leakage,
which occurs when the FFT is computed from of uninterrupted data block. This problem could be
minimized by applying the appropriate windowing function. Depending on the specific application,
the appropriate window function should be applied. Errors may be introduced in the FFT amplitude,

The window function can be managed through the relevant drop-down menu. The available
windows and their features are given below. This table can be used to choose the best windowing
function for each application.

Rectangle Transwnstaéicnsl)il:llghronous Best Poor Poor
Barlett Random Good Fair Fair
Blackman Random or mixed Poor Best Good
Hamming Random Good Fair Fair
Von Hann Random Good Good Fair
Flat-top Sinusoids Poor Good Best

Detailed information on the Right-side options selector

Panel with options and selectors” on page 37.
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Oscilloscope Screen
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Oscilloscope mode is used to visualize the most important signals participating in the process
of demodulating and stereo decoding. This mode represents the observed signal change over time.

SIGNAL SELECTOR

- Source — The signal source to be visualized;

- Trigger — indicates if the trigger is enabled and its type (rise or fall). Defines the channel on
which triggering is applied. The value of trigger could be adjusted by entering desired value and
press the [Set], as well by dragging the horizontal marker on graphic.

CHANNELS SELECTOR

Hides and shows a respective channel (Channel 2 could not be available at all).

NOTE: Although a particular channel is hidden, the markers attached to it will continue to
show their measurements. If Trigger is enabled, it will also continue to work.

Detailed information on the Right-side options selector can be found in section “Right-side
Panel with options and selectors” on page 37.
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Stereo Quality Screen
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The graphical representation of the phase relations between Left and Right audio channels is
illustrated above. This graphic is used to assess mono compatibility of the audio material as well
as visualizing the stereo image or balance of the material. Experienced users of this type of display
can easily detect the differences between mono signals, “pan-pot” stereo and true stereo signals.

SIGNAL SELECTOR

Shaped visualization could be chosen — Cloud, Lissajous or Star.

The hull could be enabled or disabled by selecting (or not) the relevant check box. The Hull
contour traces the peaks reached by the Left and Right signals. The signals are constantly changing
thus the Hull also changes. Visually the Hull expands like a balloon until one point at which it
almost stops changing (usually when the highest signal is reached). The [Reset] button will reset
the maximum values and the integration process will begin again.

Detailed information on the Right-side options selector can be found in section “Right-side
Panel with options and selectors” on page 37.
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RDS Screen
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RDS DATA AND DETAILED RDS GROUP’S ANALYZER

(1) This section shows all main RDS features as PS, Radio Texts, PI, PTY, RTA, RTB, MS, TP,
TA, DI, Date and Time and Alternative Frequency which are visualized in the “Main” tab. For
further information on all analyzed RDS features refer to “RDS Applications Supported” on page
88. Short description of all groups analyzed can be found in “Short description of all groups
analyzed” on page 92.

While looking at the PS or RTA/B, pay attention to the two interactive buttons placed right next
to the respective fields:

PS DOWER FM PI BTY

RTA DOWER FM - TODAY'S BEST MUSIC

The function of the first button is to show exactly where the consecutive section of the PS/RT is
inserted, which is very useful when it is necessary the proper RDS fill to be analyzed.

The function of the second button is to show a ‘dimensional ruler’ that is segmented in 8
characters and would help assess the proper segmentation, which is especially useful given that
64-character RT must be displayed on 8-character car audio.
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GROUP FLOW

(2) This Section shows the sequence of the received RDS groups, allowing easy evaluation.
Each group is represented by its number and its content. The third and fourth block of the group
are followed by a textual interpretation of the data, since most often they contain PS or RT texts.
There are 3 color indicators that aim to alert when the RDS signal reception is not good:

- White — the group is received without encountering any problems;

- Yellow — the group is received with errors, and they were successfully eliminated;

- Red — the group is received with errors, and it is impossible to be eliminated.

While the ‘white’ and ‘yellow’ groups are decoded promptly, the one in red are ignored and not
included in the decoded stream, but are taken into account when calculating the BER (see 4. BER).

The [Freeze] button will freeze the group flow to allow reading of the currently displayed data.

GROUP DETECTOR

(3) This section is for immediate reading of the existing groups. When group presence is
detected, corresponding LED illuminates in proper color - Decoded-green, Erroneous-Red.

Using this feature the user will have information about groups being transmitted and their
appropriate frequency. In case more information is required, it can be found in the specific group
tab where all the analyzed information about the selected group is.

BER

(4) BER (Bit to Error Ratio) indicator is intended to observe the channel RDS quality, showing
the history of the BER quantities. BER is the ratio between all the valid and non valid RDS data.
In case the RDS is coming with 100% valid data stream, the BER indicator will measure 0. If some
errors are detected, the BER reading may rise.

REPLAY SOURCE

(5) Allows the source of the decoded RDS stream to be chosen:

Tuner — The RDS data is taken from the currently received (live) data coming from the tuner.
If this source is selected, the Replay Control section will be disabled, because this is live Play not
offline Replay.

DB (Database) — The RDS data is taken from the previously accumulated RDS Log, stored into

Database. (see “Settings> Logs” on page 21).
File - The RDS data is taken from the previously exported *.grp file (see “Log View Screen”

on page 73).
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FAST ANALYSIS

(6) This 1s section for fast statistical analysis. Here you can see the number of groups and blocks
analyzed so far, and the blocks which have been rejected. The listing of any particular group can be
seen in the Group Count table where the number of the group in brackets is shown in its percentage
proportion of the total groups received. If a groups is not encountered during the process, their
respective fields in the table will be left empty. If selected in Group Count table, the Timings and
Flow will be filled accordingly, and will be updated every time the selected group is decoded.
Flow is with similar display as a section 2. Group Flow, with the difference that it filters only the
selected group.

REPLAY CONTROL

(7) The section will be enabled when DB or File is selected as Replay Source. The Replayer
Tool utilizes the previously saved RAW RDS data and replays it. Use Replay controls to step/run
through RDS stream. All decoded RDS Data is showed respectively into the previously described
sections.

NOTE: When jumping backwards, the RDS Decoder will be reset, and all sections will show
only the currently selected group from the Replayer Tool.

Detailed explanation on all Replayer Tool functions could be found in “Advanced RDS
Analysis” on page 63.

SLIDER WITH FAST SHIFT BUTTONS

(8) The Slider and the 2 shift buttons are very helpful when software is resized (either manually
or because of limitation of screen resolution) to size in which it is not possible all the available
information to be visible simultaneously. The slider (the line colored in yellow) could be dragged
to the left or to the right, allowing the visible field to be positioned as per the current requirements.
The Fast Shift button pointing to the left, moves the contents of the RDS Screen to the left so that
all sections associated with RDS Decoding could be visible. The Fast Shift button pointing to the
right, moves the content of the RDS Screen to the right so that it the entire Analysis section could
be visible.
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ADVANCED RDS ANALYSIS

Replay Conl§ g 3b 2b 1a 2a 3a
Frequency:lm i @,] [F* [E> B m [TDE| Groups: 35967 Current Group: 423

[
5 Zh:BZ4D 202D 2020 Z020 (|30 sec 104.50 MH=

I 1a-E213 14281011 osoojo ms 74 |28.00 Bb | B¢

DA:EZ13 042F 4673 2033 (|86 ms 95.00 MH=z i@ [¥]Stop On Frequency Change |

R b'|DE|3Y: U 0 ms | i@ [V]stop/split On Time Gap Above 1000 ms (-2

7b

Replay Control section contains many controls directly involved in the managing of the Replay
process. When suitable source for replay is loaded, the section will be activated. The Replay
process will be on standby, and positioned on the first group of the source. Below are listed the
controls and their usage and interaction:

1a — [Play] button - when pressed, the current source will be simulated group by group until the
last group is reached, or if the button is pressed again (respectively, it will become a [Stop] button).

1b — Replay Delay slider- determines the speed of Play by setting the time to elapse before
continuing with the next group.

NOTE: Only when the Replay direction is consistently forward, the RDS Decoder will
accumulate the decoded information. If the group to be interpreted precedes the current one or
there are other groups between it and the current one, the RDS Decoder must be cleared and only
the group of interest interpreted.

2a, 2b — Respectively One Group Forward and One Group Back;

3a, 3b — Respectively positioning of the Last and First Groups;

4 — Slider for quick scrolling;

5 — Current group indicator;

6a — Shows the frequency of the current group;

6b — Shows the frequencies of the previous, current and next groups;

6¢ — If [Play] is pressed, and this option is selected, the [Play] will automatically be stopped if
the next group to be interpreted is with frequency different from the current. The position remains
at the last group, before changing the frequency.

7a — approximate time to the previous and the next group.

7b — If [Play] is pressed, and this option is selected, the [Play] will automatically be stopped if
the approximate time between the groups and the next group that must be interpreted is greater or
equal to the one set. This option also affects the Continuity Analysis (see “Continuity Analysis”

on page 64).
8 — Number of the group and its RAW values.

[Analyze] — pressing the button will perform Continuity Analysis on the entire stream. Detailed
explanation on the process can be found below.

-63 -



DEVA

BROADCAST

65 Aleksandar Stamboliyski Str., 8000 Bourgas, Bulgaria
Tel: +359 56 820027, Fax: +359 56 836700
E-mail: office@devabroadcast.com ,Web: www.devabroadcast.com

CONTINUITY ANALYSIS
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The results of this analysis are divided into several sublevels, which will be reviewed
consequently.

Step one analyzes the continuity of the entire stream and determines its segmentation. Single
and multiple segments might be formed, and each of the segments implies continuity of data. This
continuity is determined by several factors during the analysis:

- If two adjacent groups are of different frequencies;

- Whether the duration between the two neighboring groups is less than the specified option
‘Stop / Split on Time Gap Above’ (applicable only if the option is active).

The primary result is a list of one or multiple segments. Each segment represents the first level
(1) from the list and identifies the frequency to which it applies, the number of groups which
contains and the duration of the segment.

HAVE IN MIND: When a segment or any of its sub-levels is selected, the current group
Replay Control will position so as to point the beginning of the selected segment/sub-segment.

When a primary segment is chosen, the table of the groups (placed on the top right of the list)

will update its content, and shows the percentage relation of the different groups compared to all
groups in the selected segment.
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When selecting Group Timings (2), the groups table will update its content and displays statistics
for the time-sharing of each group in the selected segment:

A {min,avg,max) B (min,awg,max)
38 ms, 259 ms, 896 ms
960 ms, 1sec, 1sec
22ms, 517 ms, 1sec
932ms, 1sec, 1sec
59 sec, 59 sec, 59 sec

935ms, 1sec, 1sec

lsec, 1sec, 2sec

R R E B Y ® o wm oW O

ooms, 517 ms, 1sec

[
[53]

Time-sharing is the time between two occurrences of a group.

When selecting a Group Sequence (3), the field placed down to the right of the list shows part
of the Group Sequence.

2A 2ASAEAEA 1AAACADAODAODADA 2ZAZASAEA -
EA1AAACAODAODADADA 2ZAZASAEAEA IAAACA
0A DA DA DA 2A 2A SAEAEA 1A AA CA DA DA DA DA
2A 2A SAEAEA 1A AACA DA DA DA DA 2A 2A 3AEA
EA1AAACADAODADADA 2ZAZASAEAEA 1AAACA
0A DA DA DA 2A 2A SJAEAEA 1A AA CA DA DA DA DA
2A 2A AEAEA 1A AACA DA DA DA DA 2A 2A 3AEA
EA 1A AA CA DA

[ Use Export for full sequence ]

m

-

’H Export Seguence ]

If you need the entire Group Sequence use [Export Sequence] button.

NOTE: To ease the eventual alignment of the groups when searching for repetitive series, each
group is represented by two symbols - the first one is the Hex Representation of the group number
(A to F denotes 10 to 15), and the second is the type of group (A or B).
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When you choose Per Minute (4) the groups table will update its content and displays statistics
for repeatability.

DR E B wo-owm W O

14
15

A (count, per sec) B (count, per sec)

456, 3.80
115, 0,96
229, 1.91
115, 0.96
2,0.02

115, 0,96

112, 0.93

230, 1.91

Count represents the repeatability for the duration of the entire segment, ‘per sec’ is repetition
per second.

Per Minute level contains a corresponding number of sub-levels that depend on its duration.
When selecting a sub-level Per Minute, the statistics are relative to 1 minute only.

When you choose Per 4A (5) the results are identical to those in Per Minute with one significant
difference — Per 4A segments begins with a group 4A and ends just before the next 4A group. That
is why the number of Per4A levels may be less than that of Per Minute.
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Watermark

Bl Band Scanner 2 - DEVA Broadcast Ltd. - O X

View Settings About Exit

% H @ H X 72 @ @ @ EMatﬁSu’een

Compact View Main  Graphs BandScan Band Comparison MPX FFT Osdlloscope  Stereo Quality  RDS Watermark  Scheduler Log View GPS Device Info

DateTime Frequency Status Content ID Technology TimeStamp Ref Time Offset TimeStamp UTC
09:50:16, 08-01-2024 98.00 MHz Content not Marked AWM_SNAP
09:50:28, 08-01-2024 3. StaticlD Detected AWM_SNAP
09:50:28, 08-01-2024 98.00 MHz TimeStamp Detected 4033883.88 s 568626628 5 Os 07:50:28, 08-01-2024
09:50:29, 08-01-2024 98.00 MHz StaticID Detected 12345 AWM_SNAP
09:50:33, 08-01-2024 98.00 MHz TimeStamp Detected 4033889.34 s 568626633 5 4s 07:50:29, 08-01-2024
09:50:37, 08-01-2024 98.00 MHz StaticlD Detected 12345 AWM_SNAP

[__] [ 98.00 =Mz | set |[i@ s0.50 [ st ][] —— || |:|ANT| E (@ Play | @i P wo% @rec
@ ” Region | General ~ More hd IMPX

00:00:18 FW: 1.2.1560 26-06-2017 SN:BS2NBIFC  Ver: 2.1.2.291x564  SSE:Yes  Cal: 08-17-2023 11:32

Primary Sound Driver {é}‘ Settings = | Replay

Band Scanner 2 Software will automatically list all Watermark events in this section. It will
provide the user with information as regards the:

e Date/Time — local time when the event was raised;

* Frequency — tuned frequency when the event was raised;

» Status — for example Static ID detected, Content not Marked, Error: Bad License and etc.;

* Content ID — Watermarked ID value;

* Technology — The watermarking technology content type that is detected;

* TimeStamp — in seconds, represents the airing time;

e Ref Time — The reference time is the time when the detection event was raised;

* Offset — The offset defines the beginning of the reported event;

* TimeStamp UTC — Coordinated Universal Time as per Ref Time.
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Scheduler Screen

=
View Settings About Exit
BRE|EdEX S |8 @ @

Compact View Main  Graphs BandScan Band Comparison MPX — FFT Osclloscope  Stereo Quality RDS  Watermark Scheduler Logview GPS Device Info

Frequency Campaign  PI Campaign

5 Match Screen ]

Campaign: |Select Campaign ~
Campaign Task Name Freq Observe Time Selected Campaign Type:
[ Limit Campaign Duration to: h min (%) start
Status
Campaign Position Current Action
Time Elapsed: Lat: 42°32'35"N
Time Remaining: Lon: 27928'13"E
Task Loops: Speed: 0.41kmj/h
Tuner Status C t Task Statu
Freq: 91.10MHz  RDS: 28.9kHz  PL: 8091 urrent Tas o
Frequency:
RF: 34.1dBpV Left: 1.4dB PTY: Pop Music p1:
MPX: 160.9 kHz Right: 0.7 dB PS: POSCR FM RF:
Pilot: 12.9kHz Multipath: 19.9 % AFs: 1A ’
Quality: 1 BER: 0.75450 Switeh Type:
uality: 0.
g New & Edit H Remove | 4 Up & Down Switch From:

110 4 9110
100 -
0 !
a0 ] -
70 ]
60 4
= 5]
ERE
30 3
EE
10 ]

BTE |
20 3

T T T T T T T T T T T T T T T T T T T T 1
88 MHz 83 MHz 0 MHz 91 MHz 92 MHz 93 MHz 94 MHz 95 MHz 96 MHz 97 MHz 92 MHz 99MHz  100MHz  101MHz  102MHz  103MHz  104MHz  105MHz  106MHz 107 MHz 08T

] 001 res PIErE IR e R | E DE VA () Play | i P wo% @rec
LU D o P — vore | Ik

BROADCAST Primary Sound Driver | i5% Settings  Replay

00:00:18  FW: 1.2.1560 26-06-2017  SN:BS2NSIFC  Ver: 2.1.0.278 x64 S55E:Yes  Cal: 08-17-2023 11:32

The Scheduler allows you to set-up and start a Frequency or PI Campaign. To ease and fasten
the procedure a duplicate of the last band scan is placed on the bottom of the page. Double click
near or on the balloon containing the basic information for the channel will update the information
in the Tuner Status section. This section summarizes all the basic data needed for fast evaluation
of the channel status. Hence, allowing you to choose for the campaign the channels with best
coverage in this area.

NOTE: Prior to the set-up procedure, you will have to note that the campaigns (PI and
Frequency) cannot be performed simultaneously.
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HOW TO SET-UP A FREQUENCY CAMPAIGN

View Settings About Exit
Bl fdX/Z & @ @ [ Match Screen
Compact View Main  Graphs BandScan Band Comparison MPX  FFT  Osclloscope  Stereo Quality RDS — Watermark Scheduler |ogView GPS  Device Info

Frequency Campaign  PI Campaign

Campaign: |Select Campaign R
Campaign Task Name Freq Observe Time Selected Campaign Type:
[ Limit Campaign Duration to: h min (¥} start
Status
Campaign Position Current Action
Time Elapsed: Lat: 42°3235"N
Time Remaining: Lon: 27°268'14°E
.65 km/h
= New Task X
Campaign Name || Burgas 2 2 ~ || fI: 8091 Current Task Status
[ Frequency:
Task Name |[POWER FM 3 il PI:
§: POWER FM aF:
1 Frequency || 91.10 -2 MHz| 4 L 1A :
— —_— — Switch Type:
= New ||| Edit | 3 Remove | B up § bf ObserveTme 205 sec |5 - Switch From:
6 cance
9110 o

N

dEy

£8 MHz 29 MHz 90 MHz 91 MHz 92 MHz 43 MHz 94 MHz 45 MHz 96 MHz 97 MHz 38 MHz 99 MHz 100 MHz 101 MHz 102 MHz 102 MHz 104 MHz 105 MHz 106 MHz 107 MHz 10er

'_-] TN == ] [[srwfz]m set |L,-j 91.10 ”i,—j 95.70 Hi,—j — | E DEVA@ (¥ Play | i W wo% @rec
L] KIEE'_M'M_I_UEM-E !n'ﬁEGD || region [General v Mare | [ MPx BROADGCAST Primary Sound Driver  ~ | 3% Settings  Replay

00:04:14  FW: 1.2.1560 25-06-2017  SM: BS2N81FC  Ver: 2.1.0.278 x64  SSE: Yes  Cal: 08-17-2023 11:32

The campaign set-up process is quire simplified and explained in details below:

1. Press [+ New] to create a new Campaign Task. A New Task window will appear;

2. Specify or select Campaign Name — this will be used to distinguish the campaigns from
each other. If a campaign with the same name does not exist, it will be automatically created.
Specify Task Name — name of the radio for example;

Frequency — specify the frequency to be monitored;

Observe Time — set the desired observation time;

Press [OK] to save the changes.

The same procedure should be completed for each of the frequencies that are to be monitored
in this campaign mode.

Nonkw
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HOW

TO SET-UP A PI CAMPAIGN

EFEYAECEE 0 Match screen |

=
View Settings About Exit
BRA| &

Compact View Main

Frequency Campaign I Campaign

Graphs BandScan Band Comparison MPX  FFT  Osclloscope  Stereo Quality RDS — Watermark Scheduler |ogView GPS  Device Info

Campaign: |Select Campaign R
Campaign Task Name PIJCALL Observe Time Selected Campaign Type:
[ Limit Campaign Duration to: h min (¥} start
Status
Campaign Position Current Action
Time Elapsed: Lat: 42°3235"N
Time Remaining: Lon: 27°26'13"E
.10 km/h
= New Task X
Campaign Name || Burgas PL 2 ~ || fI: 8091 Current Task Status
[ Frequency:
Task Name |[POWER FM 3 il PI:
§: POWER FM aF:
1 PI|(2091 | CALL |WQQJ 4 ls: 1A :
S— B og Switch Type:
= New ||| Edit | 3 Remove | B up § bf ObserveTme 204 sec | 5 - Switch From:
6 cance
9110 o

By

o

BN GIMH: MM 91MHe | J2MH | S3MH. | S4MH: MM S MH: | MM MM 9MHe  00MH:  WLMHe  L2MH: | H3MHe | W04MH:  105MH | W08MHe | 1070z 1081
i:; ; “‘:@' [ormoiwe [ set | @ o1 || os.m @ — |[Taw] E DE VA’ (&) Play | G ¥ 0% [@rec
Lo SEEMPHT TFEW I “wm“ || region [General ~ More | [l MPx BROADCAST Primary Sound Driver  ~ | | {0y Settings  Replay

00:02:06 FW: 1.2.1560 25-06-2017  SM: BS2N81FC  Ver: 2.1.0.278 x64  SSE: Yes  Cal: 08-17-2023 11:32

The campaign set-up process is quire simplified and explained in details below:

I.
2.

Nonkw

Press [+ New] to create a new Campaign Task. A New Task window will appear;

Specify or select Campaign Name — this will be used to distinguish the campaigns from
each other. If a campaign with the same name does not exist, it will be automatically created.
Specify Task Name — name of the radio for example;

Specify PI or CALL sign of the channel to be monitored;

Observe Time — set the desired observation time;

Press [OK] to save the changes.

The same procedure should be completed for each of the frequencies that are to be monitored
in this campaign mode.

NOTE: If you need to move a task from one campaign to another, select the task and press
[Edit]. Then select the name of the campaign where you want to move it. HAVE IN MIND that it
not allowed several tasks with one frequency or PI/CALL in a campaign to be added.
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HOW TO START AND STOP A CAMPAIGN

E1 Band Scanner 2 - DEVA Broadcast Ltd. - [m] X

View Settings About Exit

BRE EOdX/s | & @ @ [ Match Screen

Compact View Main  Graphs BandScan Band Comparison MPX  FFT  Osclloscope  Stereo Quality RDS — Watermark Scheduler |ogvView GPS  Device Info

{ Frequency Campaign | PI Campaign Campaign: [Select Campaign o |
Campaign Task Name Freg Observe Time Selected Campaign Type:
= Burgas Freq ‘ N |
Limit Campaign Duration to: h mir Start
POWER FM 91.10 MHz 2sec o pe B cl®
VESELINA 94.80MHz  2sec Status
ENERGY 99,90 MHz 2sec Campaign Position Current Action
Time Elapsed: Lat: 42°3235"N
Time Remaining: Lon: 27°26'13"E
Task Loops: Speed: 1.28 kmfh
Tuner Status Current Task Stat
Freq: SL.10MHz  RDS: 27.0kHz  PL: 8091 urrent Tas o
Frequency:
RF: 35.1dBpvV Left: 0.5d8 PTY: Pop Music oL
MPX: 145.7 kHz Right: 0.3 dg PS: POWER FM RF:
Pilot: 12.0kHz Multipath: 15.8 % AFs: 1A ’
Quality: 3 BER: 0.04174 switch Type:
uality: : 0.
4F  New & Edt # remove | |t Up & Down Switch From:

110 9110
100 -

N

£8 MHz 29 MHz 90 MHz 91 MHz 92 MHz 43 MHz 94 MHz 45 MHz 96 MHz 97 MHz 38 MHz 99 MHz 100 MHz 101 MHz 102 MHz 102 MHz 104 MHz 105 MHz 106 MHz 107 MHz 10er

'_-] ] “‘]@' 9110 14 [MHz | Set |L,-j 91.10 ”i,—j 95.70 Hi,—j —— | E DEVA® (&) Play | . 100 % | ig REC
M =l LD 2 P e

BROADCAST Primary Sound Driver ~ ~ c‘Ej Settings | Replay

00:06:23 FW: 1.2.1560 25-06-2017  SM: BS2N81FC  Ver: 2.1.0.278 x64  SSE: Yes  Cal: 08-17-2023 11:32

Once a Frequency Campaign or a PI Campaign has been set, the campaign should be started by:

1. Make sure that the GPS Antenna is connected to the device. Select a suitable location
for installation of the GPS Antenna that would allow routing of the antenna cable to the
Band Scanner 2 and also would provide a clear view of the sky for a good satellite reception;

2. Select the Campaign to be commenced [A];

3. If needed enable the Limit Campaign Duration and specify duration time [B]. Once the
duration time expires the campaign will be automatically stopped;

4. Press [Start] [C];

The campaign will be started only once the Band Scanner 2 has a GPS fix;

6. To stop a campaign, press the [Stop] [C] or wait for the campaign duration time to elapse.

e
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E1 Band Scanner 2 - DEVA Broadcast Ltd.

View Settings About Exit

ARl EEXZ S @ @

EMat\:h Screen
CompactView Main  Graphs BandScan Band Comparison MPX  FFT  Osclloscope  Stereo Quality RDS — Watermark Scheduler LogView GPS  Device Info
Frequency Campaign
quency Campaign Pl Campaign {FR] Burgas Freq
Campaign Task Name Freq Observe Time
& Burgas Freq Limit Campaign Duration to: 63 0 (=) stop
POWER FM 9L10MHz  Zsec
VESELINA 94,80 MHz 2sec Status
Eremes R e Campaign Position Current Action
Time Elapsed: 00:01:07 Lat: 42°32'35"N Observe Task
Time Remaining: oo Lon: 27°26'13"E
Tune: 91.10 MHz
Task Loops: 4 Speed: 0.16km/h Observing: 00:01,884
Tuner Status Current Task Stats
Freq: SL10MHz  RDS: 13.4kHz  PL: 8091 urrent Tas s
Frequency: 91.10 MHz
RF: 36.0 dBuV Left: -0.7dB PTY: Pop Music f—
MPX: 78.7 kHz Right: -0.6 dB PS: POWER FM )
RF: 36.0 dBpv
Piot: 8.1kHz Multipath: 14.6%  AFs: 1A
Switch Type: Nja
Quality: 2 BER: 0.01630
New Edit Remove Up Down

Switch From: N/A

110 4
100 4
a0 4
20 4
709
60 ]
504

deyy

30 3
20 3
104

BUE |
20 ]

88 MHz 83 MHz 0 MHz 91 MHz 92 MHz 93 MHz 94 MHz 95 MHz 96 MHz 97 MHz 93 MHz 99MHz  100MHz  101MHz  102MHz  103MHz  104MHz  10SMHz  106MHz 107 MHz 08P

YRR o e . ® vov| O 9 oo (G
[¥]6) [EBREVA
CEEMPHCIER TFEy KITH ovsurs NEN General More I vex BROADCAST Primary Sound Driver | (07 Setfings | Replay

00:00:03 FW: 1.2.1560 25-06-2017  SM: BS2N81FC  Ver: 2.1.0.278 x64  SSE: Yes  Cal: 08-17-2023 11:32

While the campaign is running the Tuner Status and Current Task Status information will be
changing dynamically.

PLEASE NOTE: when a PI Campaign is made, a BandScan will be performed when the

frequency for the corresponding PI/CALL is unknown or lost. AF will be checked periodically and
will be used for switching.
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Log View Screen

=1 Band Scanner 2 - DEVA Broadcast Ltd. [m| X
View Settings About Exit

BERHEH HdXs & @ @

@Mabch Screen
Compact View Main  Graphs BandScan Band Comparison MFX FFT

Osciloscope  Stereo Quality RDS — Watermark Scheduler [LogView ! GPS  Device Info
RD5Raw RDS Summary Data Change Campaigns System  Watermark

Frequency Date/Time Freq[MHz] Group BLOCKO BLOCK1 BLOCK2 BLOCK3  Errors Records Found: 0
o Export
From

= l_-”_-l ] [ ] MHz set | [l 90.50 [ 9110 [ —- || [|ANT| E @) Play | @ P 0% [@rec

Primary Sound Driver ~ ~ Fé‘] Settings | | Replay
00:00:05 FwW: 1.2.1560 26-06-2017 SM:BS2ZMNS1FC  Ver: 2.1.2.291x64  SSE: Yes

Cal: 08-17-2023 11:32,

The entire information collected during the work with Band Scanner 2 is gathered in the Log
View tab. The section contains several sub-sections that divide the gathered information. Depicted
above is how the Log View will look like when there is nothing to be displayed. Once some data
is gathered, the information will automatically appear in the tabs.

HAVE IN MIND that the recording of some of the information to be gathered must be explicitly
permitted (see “Settings> Logs” on page 21).
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RDS RAW

=l Band Scanner 2 - DEVA Broadcast Ltd. - O x
View Seftings About Exit
% H @ = X f’ @ @ @ EMah:h Screen
CompactView Main  Graphs BandScan Band Comparison MPX FFT Ogdlloscope  Stereo Quality RDS Watermark Scheduler LogView GPS Device Info
RDSRaw RDS Summary Data Change Campaigns System  Watermark
Frequency Date,/Time Freq[MH: Group BLOCK O BLOCK 1 BLOCK2 BLOCK3  Errors a | Records Found: 9857
Ani Frei 09:01:09, 15-11-2023 91,10  4A 0123 414D 4082 2020 Fatal 9 Export
02:01:09, 15-11-2023 91,10  0A 8091 0142 E124 5220
09:01:09, 15-11-2023 91,10 10A 8091 Al4E co41 3098 Fatal
02:01:09, 15-11-2023 91,10  0A 1913 0143 E124 464D Fatal
09:01:09, 15-11-2023 91,10  2A 8091 2147 2020 2020 Fixed
09:01:09, 15-11-2023 91,10 0A 8091 0140 E124 504F Fixed
09:01:09, 15-11-2023 9110  2A 8091 2140 5496F 6451 Fixed
09:01:09, 15-11-2023 91,10  0A 8091 0141 E124 5745 Fixed
09:01:09, 15-11-2023 9110  2A 8091 2141 7927 7320 Fixed
09:01:09, 15-11-2023 91,10  0A 8091 0142 E124 5410 Fatal
From 02:01:09, 15-11-2023 9110  2A4 8091 2142 6285 1344 Fixed
A | |02:01:09, 15-11-2023 91,10  0A 8091 0143 E124 7A4C Fatal
15-11-2023 02:01:09, 15-11-2023 91,10  2A 8091 2143 206D 7573
}gj}}i%ig 09:01:09, 15-11-2023 91,10  0A 8091 0140 E124 504F Fixed
18-11-2023 02:01:09, 15-11-2023 91,10  2A 8091 2144 6953 2020 Fixed
B 09:01:10, 15-11-2023 5110 0A 8051 0141 E124 9725 Fixed
21-11-2023 09:01:10, 15-11-2023 91,10  2A 8091 2145 2020 2020 Fixed
22-11-2023 ¥ | |09:01:10, 15-11-2023 9110 DA 8091 0142 E124 5220 Fixed
To 09:01:10, 15-11-2023 91,10  2A 8091 2146 2020 2020 Fixed
| [09:01:10, 15-11-2023 9110 0A 8091 0143 8125 454D Fatal
15-11-2023 09:01:10, 15-11-2023 9110 24 B80Sl 2147 2020 3823 Fatal
}g:ii:ﬁg 02:01:10, 15-11-2023 9110  0A 8091 0140 E124 504F Fixed
18-11-2023 0%:01:10, 15-11-2023 91,10  2A 8091 2148 AD2A 2020 Fixed
ﬁi}}i%ii 09:01:10, 15-11-2023 91,10  0A 8091 0141 E124 5745 Fixed
1-11-2023 0%:01:10, 15-11-2023 91,10  5A 8091 5159 2020 3430 Fatal
22-11-2023 ¥ || 09:01:10, 15-11-2023 91,10  0A 8091 0142 E124 5220 Fixed "
— T -
[] ot (L&) [srwiz]|me | set || o110 [ o5 | —- |[Dav] E @ Pay | @ P 0% |@rec
nm_“_"'“m"!“;ﬁ wn{ﬂ! @ | Region | General ~ More || [l MPx Primary Sound Driver | 437 Settings | | Replay
00:00:35  FW: 1.2.1550 26-05-2017  SM:BS2NBIFC  Ver: 2.1.0.273x64  SSE: Yes  Cal: 08-17-2023 11:32

(see “Settings> Logs” on page 21)

Gathers the collected RDS Raw data. This tab also allows the gathered information to be sorted
by frequency and date. The RDS Raw data can be exported to (*.csv) or (*.grp) file. The exported
file will contain the information exactly as it is filtered.

To create a file from filtered information, follow the instructions below:

1. Select the desired frequency or leave ‘Any Freq’ if all the frequencies are needed,;

2. Depending on the requirements:

a) If a period of time should be specified or an exact date, select the desired dates From-To;
b) If a time period should not be specified, leave the markers on Any Date;
3. Press [Export]. Select directory, filename, file type and press [Save].

IMPORTANT INFORMATION — (*.grp) is a file format compatible with Replay Source
File in the RDS Screen — Section ‘Replay Source’. For further details on this option, please refer

to “RDS Screen> Replay Source” on page 61.
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RDS SUMMARY

= Band Scanner 2 - DEVA Broadcast Ltd. - m} X

View Seftings About Exit

% H @ = X f’ @ @ @ EMah:hS:reen
CompactView Main  Graphs BandScan Band Comparison MPX FFT Ogdlloscope  Stereo Quality RDS Watermark Scheduler LogView GPS Device Info

RODSRaw RDSSummary Data Change Campaigns System  Watermark

Date/Time Freq PI FTY PS RTA AF ~
09:02:12, 15-11-2023 9110 8091 Fop Music POWER FM Today's best music 3A,91.1, 98.4,91.5
09:02:13, 15-11-2023 9110 8091 Pop Music POWER FM Today's best music 3A,91.1,98.4,91.5
09:02:14, 15-11-2023 9110 8091 Fop Music POWER FM Today's best music 3A,91.1,98.4,91.5
09:02:15, 15-11-2023 9110 8091 Pop Music POWER FM Today's best music 3A,91.1,98.4,91.5
09:02:15, 15-11-2023 9110 8091 Fop Music POWER FM Today's best music 3A,91.1,98.4,91.5
09:02:17, 15-11-2023 9110 8091 Pop Music POWER FM Today's best music 3A,91.1, 98.4,91.5
09:02:18, 15-11-2023 91.10 B091 Pop Music POWER FM Today's best music 3A,91.1,98.4,91.5
09:02:20, 15-11-2023 9110 8091 Pop Music POWER FM Today's best music 3A,91.1, 98.4,91.5
09:02:21, 15-11-2023 91.10 B091 Pop Music POWER FM Today's best music 3A,91.1,98.4,91.5
09:02:22, 15-11-2023 9110 8091 Pop Music POWER FM Today's best music 3A,91.1, 98.4,91.5
09:02:23, 15-11-2023 9110 8091 Pop Music POWER FM Today's best music 3A,91.1,98.4,91.5
09:02:24, 15-11-2023 9110 8091 Pop Music POWER FM Today's best music 3A,91.1, 98.4,91.5
09:02:25, 15-11-2023 9110 8091 Pop Music POWER FM Today's bestapusic 3A,91.1,98.4,91.5
09:02:48, 15-11-2023 9L10 —
09:02:49, 15-11-2023 9110 8091 Pop Music POWE FM 1A, 91.1
09:02:50, 15-11-2023 9110 8091 Pop Music POQFR FM Toda bestmus 1A, 91.1
09:02:51, 15-11-2023 91,10 8091 Pop Music POWER FM Toda bestmusic 14, 91.1
09:02:52, 15-11-2023 91.10 8091 Pop Music POWER FM Toda bestmusic 1A, 91.1
09:02:53, 15-11-2023 91.10 8091 Pop Music POWER FM Today's best music 1A, 91.1 v
Frequency From To Records Found: 5226 Show/Hide Columns
(%
o eon g o
» PT
TA
L
M5
w1 PTY
DI N

(] e PIEEEIEINEEN FE |[Dav] E @ Pay | @ P 0% |@rec
L DD g PSS More || e

00:00:35  FW: 1.2.1560 26-06-2017  SN:BS2MSIFC  Ver: 2.1.0.278 64  S5E:Yes  Cal: 08-17-2023 11:32

Primary Sound Driver @ Settings | | Replay

(see “Settings> Logs” on page 21)
Gathers the collected RDS Summary data. This tab also allows the information to be filtered by

frequency and date. The RDS Summary data can be exported in (*.csv) format for future analysis.
On the bottom right corner is placed a Show/Hide Columns toolbar that allows you to customize
the visualized list information. This also affects exactly which columns will be exported, i.e. only
what is seen currently on the screen will be exported.
To create a file from filtered information follow the instructions below:
1. Select the desired frequency or leave ‘Any Freq’ if needed all the frequencies;
2. Depending on the requirements:
a) If a period of time should be specified or an exact date, select the desired dates From-To;
b) If a time period should not be specified, leave the markers on Any Date;
3. Press [Export]. Select directory, filename and press [Save].
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DATA CHANGE

=l Band Scanner 2 - DEVA Broadcast Ltd. - O x
View Seftings About Exit
=H EHEXZ | F 6@ @ £E Match Screen
CompactView Main  Graphs BandScan Band Comparison MPX FFT Ogdlloscope  Stereo Quality RDS Watermark Scheduler LogView GPS Device Info
RDSRaw RDSSummary DataChange Campaigns System Watermark
From Date,Time What Changed to & | Records Found: 285
09:04:29, 15-11-2023 PTY Varied 9 Export
15-11-2023 . " )
16-11-9023 09:04:29, 15-11-2023 PTY Pop Music
17-11-2023 09:04:34, 15-11-2023 PTY Varied
igﬁ%g 09:04:34, 15-11-2023 RDS Date/Time 11 Jul 1985, Thu, week 28, 18:00 -00:00
20-11-2023 09:04:34, 15-11-2023 PTY Pop Music
21-11-2023 09:04:34, 15-11-2023 TP oM
09:04:34, 15-11-2023 PTY Mational Music
To 09:04:34, 15-11-2023 TP COFF
09:04:34, 15-11-2023 PTY Pop Music
15-11-2023 04 _11-: i
16-11-2023 09:04:37, 15-11-2023 PTY Varied
17-11-2023 09:04:37, 15-11-2023 FTY Pop Music
18-11-2023 10:12:58, 15-11-2023 Frequency 91,10 MHz
19-11-2023
20-11-2023 10:12:59, 15-11-2023 PI 8091
21-11-2023 10:12:59, 15-11-2023 TP COFF
10:12:59, 15-11-2023 PTY Pop Music
w1 PI 10:12:59, 15-11-2023 TA COFF
w PTY 12 T
i Ms 10:12:59, 15-11-2023 M5 Speech
TP 10:12:59, 15-11-2023 DI (?7) 22, No AH, 72, 22
M TA 10:13:00, 15-11-2023 DI (?7) 72, No AH, 77, Static
: Eé 10:13:00, 15-11-2023 AF 14,911
~ RTA 10:13:01, 15-11-2023 DI (?7) Mona, Mo AH, 7?2, Static
: 21'3 10:13:01, 15-11-2023 Dl (0) Mono, Mo AH, Mot Compr., Static
WcT 10:13:03, 15-11-2023 PS5 POWER. FM
&1 FREQ 10:13:06, 15-11-2023 RTA Today's best music
09:00:13, 16-11-2023 Frequency 91.10 MHz
09:00:13, 16-11-2023 PI 8091
W
g
1 1€ 9110 2|z | set | [ oruw [ ssn|id —— |[Daw| E ® Play | @ § oo [@rec
SEEMP ) TPV T T BEN @ | Region | General v | 9990 More || [l MPx Primary Sound Driver | 437 Settings | | Replay
00:00:35 FW: 1.2,1560 26-06-2017  SM: BS2NSIFC  Ver: 2.1.0.278x64  SSE:Yes  Cal: 08-17-2023 11:32

(see “Settings> Logs” on page 21)

Gathers the collected Data Change information. This tab also allows the information to be
filtered by date and RDS elements. To hide an element disable the corresponding check box.

The Data Change information can be exported in (*.csv) format for future analysis.

To create a file from filtered information follow the instructions below:

1. Select the desired RDS elements;

2. Depending on the requirements:

a) If a period of time should be specified or an exact date, select the desired dates From-To;
b) If a time period should not be specified, leave the markers on Any Date;
3. Press [Export]. Select directory, filename and press [Save].
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CAMPAIGNS

This tab allows you to visualize the gathered campaign information. The tab has two sections -
List View and GPS View. Both are explained in details below.

List View

= Band Scanner 2 - DEVA Broadcast Ltd. - m} X
View Seftings About Exit
% H @ = X i, ‘{%} @ @ EMab&:hScreen
CompactView Main  Graphs BandScan Band Comparison MPX FFT Ogdlloscope  Stereo Quality RDS Watermark Scheduler LogView GPS Device Info

RDSRaw RDSSummary Data Change Campaigns  System Watermark

List View  GPS View

Date,Time Campaign Type CNAME CIDENT THAME Freq[MHz] fPI/CALL Switch Type Switch From Data Type ~
11:23:00, 23-11-2023 Frequency Burgas Freg 231123 112258 0.00 Mone " Info
11:23:04, 23-11-2023 Frequency Burgas Freg 231123 112258 POWER FM 91.10 Mone e Task
11:23:09, 23-11-2023 Frequency Burgas Freg 231123 112258 VESELINA 94.80 Mone 7 Task
11:23:14, 23-11-2023 Frequency Burgas Freg 231123 112258 EMERGY 99.90 Mone e Task
11:23:19, 23-11-2023 Frequency Burgas Freg 231123_112258 POWER FM 91,10 Mone 7 Task
11:23:24, 23-11-2023 Frequency Burgas Freq 231123_112258 VESELINA 94.80 Mone 7 Task
11:23:29, 23-11-2023 Frequency Burgas Freg 231123_112258 EMERGY 99,90 Mone 7 Task
11:23:35, 23-11-2023 Frequency Burgas Freq 231123_112258 POWER. FM 9110 Mone 7 Task
11:23:40, 23-11-2023 Frequency Burgas Freg 231123_112258 VESELINA 94,80 Mone 7 Task
11:23:45, 23-11-2023 Frequency Burgas Freg 231123 _112258 EMERGY 99.90 Mone 2 Task
11:23:50, 23-11-2023 Frequency Burgas Freg 231123112258 POWER. FM 91.10 Mone 7”7 Task
11:23:55, 23-11-2023 Frequency Burgas Freg 231123 112258 VESELINA 94.80 Mone 7 Task
11:24:00, 23-11-2023 Frequency Burgas Freg 231123112258 EMERGY 99,90 Mone 7”7 Task
11:24:06, 23-11-2023 Frequency Burgas Freg 231123 112258 POWER FM 91.10 Mone 7 Task
11:24:11, 23-11-2023 Frequency Burgas Freg 231123 112258 VESELIMA 94.30 Mone 7 Task
11:24:16, 23-11-2023 Frequency Burgas Freg 231123112258 EMERGY 99,90 Mone 7 Task
11:24:21, 23-11-2023 Frequency Burgas Freq 231123_112258 POWER. FM 9110 Mone 7 Task
11:24:26, 23-11-2023 Frequency Burgas Freg 231123112258 VESELINA 94,80 Mone 7 Task v
Campaign Type Campaign Mame Campaign ID From To Records Found: 43

oy e R p—

Frequency Burgas Freq 231123_112258 23-11-2023 23-11-2023

FI Burgas P1 231123 113643

1I-1Ec M mMHz set [ 91w | s | —— || DANT| E () Play | § oo [@rec
w P ,FE:,_,,!“;E L!,_,!I!?!I ” Region | General s More - lMPX Primary Sound Driver E@i Settings | | Replay

00:00:28  FW: 1.2.1560 26-06-2017 SN:BS2MEIFC  Ver: 2.1.0.278 64  S5E:Yes  Cal: 08-17-2023 11:32

This window contains a list with all the data from the performed campaigns and the tools to
visualize and export them.

How to visualize a campaign

Campaign Type Campaign Name Campaign ID From To | Records Found: 330
[@ — ] [E.—_i — ]
Freguency Burgas 240816_134210 24-08-2016 24-08-2016
PI Burgas PI 240816_140031 5
1 2 3 -|4

To visualize a campaign the following steps should be completed:

Select the Campaign Type;

Select the Campaign Name;

Select the Campaign ID;

Specify time period — From/To;

Press [Preview].

Upon completion of the procedure the GPS View section will be automatically opened.
To export the data at this stage, press [Export] instead of [Preview].

MY

NOTE: The data exported to (*.cgn) file that later on can be imported into GPS View.
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GPS View

This section of the software is used for visualizing of the data from the Campaign measurements
presented as a graph. The graph is formed by examining points which follow a certain sequence

and

forming the resultant “travel path”.

=1 Band Scanner 2 - DEVA Broadcast Ltd. - [m| X
View Settings About Exit
% = E = j @ @ ® @ Match Screen
Compact View Main  Graphs BandScan Band Comparison MPX FFT Osciloscope  Stereo Quality RDS — Scheduler LogView  gps Device Info
ROSRaw RDS Summary DataChange Campaigns System Watermark
List View GPS View
- -
Freq Point ' ¥ Campaign Selec... A
08:59:56, 03-07-2018 X oAl -
Lat: 29°5433°5 !
Lon: 50°45'507 W '
" PI
Speed: 99.77 kmfh : . e
Altitude: 38.7m v Freq Al w
Accuracy: 1.4m "
PL: — !
Freg: 100,10 MHz ) ,-"' Freq [ Al &
Channel: 100,1 ;
: PL Al
Observe Time: 2 sec § ’ e
RF: 33.9 dBuv . @ » Events
| SwitchType:Mone | Lo Lo N N N N N R R R R E N AN
Switch From: 27 ! ¥ Signals
L i ) [JHide
{
I RF [dByv] “
‘J\“_ - Striped
& Adjust
» Zoom Control
Dok hd
Marked Points Main  signals RDS Analyze Band Scan Visible Range g; Max Range
5 08:59:58, 03-07-2019 . 11:24:12, 29-05-2019
Lat: 29°5433"5 Speed: 99.77 km/h PI: -
Lon: 50°45'50° W Altitude: 1.4m Freq: 100,10 MHz 17:07:49, 04-07-2019 .
Prev Next Accuracy: Channel: 100,1 [ ImportFile o SaveAs ® Google Earth
— <
_; : :" 'l [ [ or10z]mhz | set |[id srw]id o570 [ — |[DawT] E () Play | (i P 0% [@rec
vespH (I 1Fz:mm.;|3 4 :Q: , Region |General ||l 99.90 More ~ || [l mPx Primary Sound Driver ~ ~ {é} Settings | | Replay
00:03:47 FW: 1.2.1560 26-06-2017  SM:BS2WNSIFC  Ver: 2,1.0.278x32 SSE:Yes  Cal: 08-17-2023 11:32

Point Selection
Since the graph is compound by linked together signal points, each point could be analyzed on
an individual basis. In order for this to happen, the following steps should be completed:

1.

Choose the part of the graph to be analyzed;

2. Zoom in so that the points could be clearly visible;
3. Using the mouse, select the point to be examined;
4. Once the point is selected the corresponding information will be displayed.
The available information is interpreted on two levels:
A. As a balloon placed in the upper left from the point - only the basic parameters for GPS
location, frequency, PI/CALL and the value of the selected parameter (signal) are listed.
B. In the following sections:
- Marked Points — contains a list of the marked points. The currently selected point will be
displayed;
- Main — the basic parameters for Date/Time, GPS location, frequency, PI / CALL and the
value of the selected parameter (signal) are listed;
- Signals — contains information about all available parameters at this point of the graph;
- RDS — (if available) information for basic RDS parameters;
- Analyze — (if available) information about the scanned Alternative Frequencies (AF), Levels
and PI/CALL signs;
- Band Scan - (if available) information about preformed Band Scan during PI Campaign
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C. Visible Range — This selector encompasses the time span of all points. Only the points
between the selected start and end times are visualized. Double-click on the start or end
selector will forbid the start/end of the time span, and will not be taken into account. Second
double-click will allow it again.

Campaign Selector

As the visualized data can contain information simultaneously from many different campaigns
and frequencies (depending on the filtering applied in List View), from here you can select the
information to be displayed.

Events selector
Used for selecting of the events to be depicted on the map and their color representation. To
change the color representation double click on the color box and select the preferred representation.

Signals Selector

The parameter (signal) to be displayed is chosen from here. Under the drop down menu allowing
selection of the parameter is placed a preview of the color representation (which can be changed
by pressing [Adjust]). Striped defines whether the color representation will be Striped or Linear
Gradient.

Zoom Control Selector
If Auto Fit is selected, the map will adjust its zoom and position so as all points could be seen
(only if option Fit All is selected) or only the visible (if option Fit Only Visible is selected).

Refine Selector

Enable Refine — Enables refine options to be applied for reducing of the points and the formation
of the signal path.

Maximum Stack Distance — If the distance between two points is less than the one that is set,
these two points will be converted into one.

Minimum Split Distance — If the time between two points is greater than the one that is set, the
covered distance between these two points is considered as unknown. The first point is regarded as
the end of the present path and the second as a starting point of the next one.
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SYSTEM

= Band Scanner 2 - DEVA Broadcast Ltd. - m} X
View Settings  About Exit
% H @ = ® !’ @ @ @ EMah:hS:reen
CompactView Main  Graphs BandScan Band Comparison MPX FFT Ogdlloscope  Stereo Quality RDS Scheduler Log View  GPS Device Info
RDSRaw RDS Summary Data Change Campaigns System  watermark
From Date,Time Event | Records Found: 45
14:20:34, 21-11-2023 Program Started H Export
21-11-2023 490 ETE i
29-11-2023 14:20:35, 21-11-2023 Settings Populated
23-11-2023 14:20:36, 21-11-2023 Device Connected
14:20:36, 21-11-2023 Device Serial: BS2N8 1FC
14:20:36, 21-11-2023 Device BFW: 1.0,1512 06-02-2017
14:20:36, 21-11-2023 Device FW: 1.2,1560 26-08-2017
14:20:36, 21-11-2023 Device Info: 4142 53 32 4E 38 3146 43 00 00 00 00 00 00 OC
To 14:20:39, 21-11-2023 Band Scan: 87.00-108.00MHz @ 50kHz
14:20:43, 21-11-2023 Band Scan Finished
37115023 14:20:45, 21-11-2023 Program Closed
23-11-2023 14:39:14, 21-11-2023 Program Started
14:39:15, 21-11-2023 Settings Populated
14:39:15, 21-11-2023 Device Connected
14:39:15, 21-11-2023 Device Serial: BS2N31FC
14:39:15, 21-11-2023 Device BFW: 1.0,1512 06-02-2017
14:39:15, 21-11-2023 Device FW: 1.2.1560 26-06-2017
14:39:15, 21-11-2023 Device Info: 4142 53 32 4E 38 3146 43 00 00 00 00 00 00 OC
14:39:18, 21-11-2023 Band Scan: 87.00-108.00MHz @ 50kHz
14:39:22, 21-11-2023 Band Scan Finished
14:39:51, 21-11-2023 Band Scan: 87.00-108.00MHz @ 50kHz
14:40:00, 21-11-2023 Band Scan Finished
14:40:54, 21-11-2023 Program Closed
10:20:59, 22-11-2023 Program Started
10:21:00, 22-11-2023 Settings Populated
10:21:36, 22-11-2023 Program Closed
09:17:04, 23-11-2023 Program Started
v
p— p— -
_'l ll :'l ) 9110 2]|mHz | set | [ o |[@ ssm|id —— |[Dav| E ® Play | @ § oo |@rec
SEEMP ) TPV T T BEN {I: | Region | General v | 9990 More || [l MPx Primary Sound Driver | 437 Settings | | Replay
00:06:07  FW: 1.2.1560 26-06-2017  SM: BS2ZNSIFC  Ver: 2.1.0.278x32 SSE:Yes  Cal: 08-17-2023 11:32

Gathers the collected system events.

The System data can be exported in (*.csv) format for future analysis.

To create a file from filtered information follow the instructions below:

1. Depending on the requirements:
a) If a period of time should be specified or an exact date, select the desired dates From-To;
b) If a time period should not be specified, leave the markers on Any Date;

2. Press [Export]. Select directory, filename and press [Save].
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WATERMARK

= Band Scanner 2 - DEVA Broadcast Ltd. - m} X

View Seftings About Exit

% H @ H X f’ {:‘i‘} @ @ EMah:hS:reen

CompactView Main  Graphs BandScan Band Comparison MPX FFT Ogdlloscope  Stereo Quality RDS Watermark Scheduler LogView GPS Device Info
RDSRaw RDSSummary DataChange Campaigns System Watermark

Date/Time FregMHz]  Status Content ID Technology  TimeStamp Ref Time Offset TimeStamp LTC A
10:06:50, 08-01-2024 53.00 Content not Marked AWM_SMNAP

10:06:58, 08-01-2024 93.00 StaticID Detected 12345 AWM_SNAP

10:06:58, 08-01-2024 98.00 TimeStamp Detected 4089874.43 5 568627618 s Os 08:06:58, 08-01-2024
10:07:00, 08-01-2024 93.00 StaticID Detected 12345 AWM_SNAP

10:07:05, 08-01-2024 98.00 TimeStamp Detected 4089880.58 5 5686276245 4s 08:07:00, 08-01-2024
10:07:09, 08-01-2024 93.00 StaticID Detected 12345 AWM_SHAP

10:07:17, 08-01-2024 93.00 StaticID Detected 12345 AWM_SMHAP

10:07:18, 08-01-2024 93.00 TimeStamp Detected 40398594.23 s 568627536 s 1s 08:07:17, 08-01-2024
10:07:21, 08-01-2024 93.00 TimeStamp Detected 4039895.96 5 568627541 s s 03:07:18, 08-01-2024
10:07:25, 08-01-2024 93.00 StaticID Detected 12345 AWM_SNAP

10:07:29, 08-01-2024 93.00 TimeStamp Detected 4089905.15s 568627549 5 4s 08:07:25, 08-01-2024
10:07:33, 08-01-2024 53.00 StaticID Detected 12345 AWM_SMNAP

10:07:37, 08-01-2024 93.00 TimeStamp Detected 4089913.35s 568627557 s 4s 08:07:33, 08-01-2024
10:07:41, 08-01-2024 53.00 StaticID Detected 12345 AWM_SMNAP

10:07:45, 08-01-2024 93.00 TimeStamp Detected 4089921.54s 568627565 5 4s 08:07:41, 08-01-2024
10:07:50, 08-01-2024 98.00 StaticID Detected 12345 AWM_SMAP

10:07:54, 08-01-2024 93.00 TimeStamp Detected 4089929.73 s 568627074 s 3s 08:07:49, 08-01-2024
10:07:58, 08-01-2024 93.00 StaticID Detected 12345 AWM_SMAP

10:08:02, 08-01-2024 93.00 TimeStamp Detected 4089937.92s 568627082 5 4s 08:07:58, 08-01-2024 W
Frequency From To Records Found: 33 Show/Hide Columns

& Date/Time -
& Freq[MHz]

o] Status

&/ Content ID

& Technology

~] TimeStamp

~ Ref Time

M Offset v

[ ] [ ] [_] [ ss.00]mz | set ||l so.50 || 10 [ —— |[Dav] E @ Pay | @ P 0% |@rec

00:00:29  FW: 1.2.1560 26-06-2017 SN:BS2MBIFC  Ver: 2.1.2.291x64  S5E:Yes  Cal: 08-17-2023 11:32

H Export

Primary Sound Driver @ Settings | | Replay

(see “Settings> L.ogs” on page 21)

Gathers the collected Watermark events. This tab also allows the information to be filtered by
frequency and date. The Watermark data can be exported in (*.csv) format for future analysis.

On the bottom right corner is placed a Show/Hide Columns toolbar that allows you to customize
the visualized list information. This also affects exactly which columns will be exported, i.e. only
what is seen currently on the screen will be exported.

To create a file from filtered information follow the instructions below:

1. Select the desired frequency or leave ‘Any Freq’ if needed all the frequencies;

2. Depending on the requirements:

a) If a period of time should be specified or an exact date, select the desired dates From-To;
b) If a time period should not be specified, leave the markers on Any Date;
3. Press [Export]. Select directory, filename and press [Save].
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GPS Screen

Bl Band Scanner 2 - DEVA Broadcast Ltd.

View Settings About Exit

~60.0 dB
—55.0
—50.0
—45.0
—40.0
—350
A
—=30.0
—25.0
—20.0
—15.0
—10.0
—5.0
—0.0de

@ Google Maps

Lat:

42°3235"N

Lon: 27°26'13"E

UTC Date:
UTC Time:
Local Date:

23-11-2023
10:05:53
23-11-2023

BRE | HEX /72 & @ @ £ Match Saeen
Compact View Main  Graphs BandScan Band Comparison MPX — FFT Osciloscope ~ Stereo Quality RDS  Scheduler Log View GPS Device Info
PDOP: 139 o " I
oo ([T AT N - = e 15N
D, P s .
voof: T oo SRR - == 7 33 300 N
| 1 1 [ 1 [ 1 1 [ [ 4 . " h
00 10 20 30 40 50 60 70 &0 90100 @ 20 \
s/ 315° 45°
/ 3g° \
/ N\
E Mode: Automatic / 40° @ 9 \\
Fix: 3D / 300° 60 Y
/

Local Time: 12:05:53 ‘ w E ‘
Altitude: 67.5m | @ @
Accuracy: 9.20 m \ |
Course: 0.00% Q " ,"
4 5 7 9111320306566757627 82 - - Speed: 0.30 km/h \ 253 @ @ 05°f
Satelites Used in the Position: 12 (4,5,7,9,11,13,20,30,65 B, 75,76) /
Y F /
Module Status \_\ 240 120",-/
SW Version: ROM CORE 3.01 \ @ /
HV Version: 0000000 N Vv
Geodetic Datum: WGS84 N 225“@ 135° 7
Moise Level: 93 . //
\ . ey
Jamming: 97% Cc ‘\\ 210 @ 150 /,,,
Antenna Supervisor: 0K \"\_‘_ 195 165 ~
Antenna Power: On — s -
$miz | set [ arn [ e[l —- | E DEVA’ ® Play | @ W % @rec
~ More | [ MPx BROADCAST Primary Sound Driver ~ ~ {é} Settings | Replay

00:07:08  FW: 1.2.1560 26-06-2017  SN:BS2NSIFC  Ver: 2.1.0.278x32 S5E:Yes  Cal: 08-17-2023 11:32

The section placed in the top left corner (A) of the tab contains information about the Satellites
in View. The LED indicators show the reception quality for every satellite. The number beneath
every LED is Satellite ID. Satellites Used in the Position (B) indicates the satellites included in
Fix and DOP (Dilution of Precision) calculation.

Below is placed the Module Status (C) section that contains information for the SW Version,
HW Version, Geodetic Datum, Noise Level, Jamming, Antenna Supervisor and Antenna Power.

Right next to the satellites in view are placed (D) PDOP (Position Dilution of Precision), HDOP
(Horizontal Dilution of Precision), VDOP (Vertical Dilution of Precision) LED indicators.

This section also contains information (E) about the Fix mode and position attributes - Latitude,
Longitude, Date, Time, Altitude, Accuracy, Speed and Course. Fix Mode is a direct result from
satellites in view, as well as their position in the sky. The readings are Fix Mode dependent i.e.
better Fixation provides more accurate values.

Press [Google Maps] button to view your position (if present) in your default browser, using
Google Maps web site.

Please note that GPS Speed is measured in knots (standard value) which may be automatically
converted into miles or kilometers by choosing the relevant value from Settings> Units/Modes>
Speed units.

Sky View (F) (the visual representation of the satellites in view) is an alternative representation
of Satellites in View. Every satellite is represented as a 2D point in space, according to Elevation,
Azimuth and signal quality of the satellite. Sky View gives a general idea of how satellites are
scattered through the visible sky. The bigger the distance better the Dilution of Precision. Satellites
with insufficient signal quality are colored in red. A click on the diagram will change its appearance.
Different appearance may be chosen depending on the preferences.

NOTE: Azimuth (measured in degrees from 0° (North) to 359°) and elevation (measured in
degrees from 0° to 90°) are angles used to define the apparent position of an object in the sky,
relative to a specific observation point.
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Device Info

=1 Band Scanner 2 - DEVA Broadcast Ltd. — [m| X

View Settings About Exit

& H @ H X 72 @ @ @ @MabmS:reen

Compact View Main  Graphs BandScan Band Comparison MPX FFT Osciloscope  Stereo Quality RDS  Scheduler Log View GPS Device Info

General Device Name | | =
Current Mode  Application
Serial BS2ME1FC
CPUUID 6656308478F 58ED4B
Bootloader FW  1.0,1512 08-02-2017
Application
FW 1.2,1560 25-05-2017
Read CRC  88B5
Calc CRC  88B5
SeqKey 0001
SeqMask FFFE
Calibration
Version 2
Last Modified 17-08-2023 11:32
CRC  AB55
User Data
Mot Available

@ Reboot Device Q Firware Update

] ] - o]z | set |[id o0 [ ssm i —— |[ D an ] E @) Play | @ P 0% [@rec
w2 DD o (SRR ST

00:00:45 = Fw: 1.2.1560 26-06-2017 = SN:BS2N81FC  Ver: 2.1.0.278x32 SSE:Yes = Cal: 08-17-2023 11:32,

Primary Sound Driver ~ ~ Fé‘i Settings | | Replay

This tab contains information about the connected device. The contained information is being
updated promptly on device connection. From here you can also perform [Reboot Device] and
[Firmware Update].

To update the firmware, press [Firmware Update] and then:
1. Choose the firmware file to be uploaded;

2. Press [Upload] and wait for the process to be completed.
3. Press [Close] to exit the menu.

NOTE:

The software will generate the following messages in these cases:

- upload of older firmware version - “Downgrade firmware?”

- upload of currently used firmware version - “Upload same firmware?”

In both cases your authorization will be needed in order for the process to be started.
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Print Capabilities

@I Print Preview

¥ Printer

Mame | Microsoft XPS Document § ~ Setup

¥ Print Range
(® al

O Current Page

(JPages  from 15 | 65

4

¥ Print Setup

Orientation
(JPortrait (@) Landscape

Margins

st

Minimal [+]show Margins in Preview

¥ Header

|Choose File |

[IFit width

¥ Page Motes

Page 2/6

Cancel [ i Page fa B [ Print

Dialog content differs from tool to tool but functionality remains the same.

Select the printer from the Printer drop-down. If necessary, the [Setup] button allows the Printer
settings to be modified (paper size, orientation, etc.).

Print Range provides easy way to select only desired pages to be printed.
From Go To section (placed below the preview) switches the currently previewed page.

Margins allow the reserved white space around graphic to be predefined. Clicking on [Minimal]
button will set all margins to the minimum allowed values for the selected printer. Show Margins

in Preview checkbox shows/hides the margins in preview as dotted lines, but does not include
them when printed.

Header, Footer and Notes can be altered into different fashions.
After adjusting all properties, you are able to print the graphic by pressing the [Print] button.
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RECord and Replay options explained

Great feature of the Band Scanner 2 is that the unit could records all raw packets passing through
it, hence allowing their thorough analysis at a later stage of the evaluation process. The recording

time is user defined and can happen at any time. Below you will find step-by-step explanation of
the process.

RECORD

1. To start recording, press the [REC] button;
2. Select folder in which the file will be stored and if needed specify custom name (if not the
file will be stored with its generated name). The file is stored in .brs format;

= Save As x
| < v 4 > Desktop > Recordings e @) Search Recordings 2

Organize « Mew folder

]
©

™ Home Name Date modified Type Size

> @ OneDrive Mo iterns match your search.

2 Desktop

!r_ Downloads

= Documents
PN Pictures
o Music

i3 Videos

i File name: | BSReplay_15062023_141909_595

<]

Save astype: BandScanner Replay Stream (*.brs)

» Hide Folders Cancel

. — — — — —

3. From this point onward, all the data from the Band Scanner 2 will be recorded into the file.
This also includes tuning, campaigns, bandscans and every change made by the user while
the record is running. Have in mind that all Tuner Settings are also saved and used later in
the Replay;

4. To stop the recording, press the [REC] button again or disconnect device from the USB.
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REPLAY

The recorded data can be replayed unlimited times, as long as it is stored.

1. To play a recording, press the [Replay] button;
You will be asked to select a previously recorded .brs file. Have in mind that there is file size
limit of 1GB. This could generate sequence of multiple files during recording. The software
will play the multiple files automatically, no matter which file of the sequence is chosen.
You will be available to choose a recording if multiple files are available.

| B Open x|

T > Desktop » Recordings v @) Search Recordings »

Il
(]
©

Organize « Mew folder

#» Home Name Date modified Type Size

s @ OneDrive [] BSReplay_15062023_141909_505(0).brs 15.6.2023 r. 14:19 BRS File 14987 KB

& Desktop
_Jp_ Downloads

— Documents

PN Pictures

o) Music

I3 Videos
DB37

Manualz

File name: | BSReplay_15062023_141909_593(0).brs ~ | BandScanner Replay Stream (%] ~

Confirm X

o Found 2 files from same Sequence. Use all of them?

Yes No

3. When in Replay mode, the Tune Controls will be replaced with Replay Controls. They
allow the user to pause, play, rewind recordings, select different Tune/BandScan points and
etc. The other software functions will not be changed. Pressing the [Play] button will play
audio to your speakers.

Q0 Ore
o | N

DEEMFHEEE IFEW [T avauty BEEN

C t: 16:24:36, 02-03-2017 [130/7020] i b C
K b urren: E ) Play | i ' 100 % | igh RE

Time Sync £ Primary Sound Driver @ Settings Live

4. Tostopthe Replay, press the [Live] button and you will be returned to the ‘live’ Band Scanner 2
or will exit the mode if the device is not connected.

HAVE IN MIND that Replay mode can be used even if the device is not plugged in. Meaning
that, the recorded .brs files could be shared with colleagues for [Replay] and evaluation.
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APPENDIX A

RDS: EUROPE VS AMERICA

The European Broadcasting Union (EBU) and its member countries originated the concept of
“Radio Data” transmission. The European RDS specification, CENELEC Standard EN50067, was
first published in 1984. It was revised in 1986, 1990, 1991 and 1992.

European RDS has grown in use following initial adoption of the Standard. RDS is nearly
universal throughout Europe; it is almost impossible to find a European FM broadcasting station
that does not carry a radio data subcarrier.

The popularity of RDS in Europe is very much in contrast with initial reluctance on the part
of US broadcasters to embrace this technology. This can be ascribed to material differences in
broadcasting practices.

Almost without exception, FM broadcasting in the United States is ‘detached’ and independent
- each station originates its own programming. America’s National Public Radio might be
considered as an exception, though for most of the broadcast day even NPR stations originate, or
at least schedule, their own programs.

Most of European broadcasting is similar to the concept of network radio that was common in
the US prior to the 1950s. In Europe, a central program originator may have many transmitting
facilities of modest power situated throughout the country, at several different frequencies to
blanket a designated service area. The European disposition, toward lower-power transmitters can
be found on the “local radio” level, as well.

The European concept of a service area equates to the US broadcaster’s market. The subtle
difference between these designations further characterizes broadcasting practices and ethics. RDS
benefits the European broadcaster through almost an altruistic endeavor to be of service to his
listeners. The US broadcaster is marketing his programming and is primarily interested in how he
can create additional revenue from RDS.

THE RDS SYSTEM

RDS is a digital data channel, transmitted as a low-level subcarrier above the range of the
composite stereo program signal in the FM baseband. The data transmission (baud) rate is
comparatively low, yet it is quite robust because of data redundancy and effective error correction.

It is not within the scope of this Manual to cover the details of RDS subcarrier coding and
modulation. For this, the reader is directed to the Specification appropriate to his location either
the CENELEC EN50067 Specification for Europe or the United States NRSC Specification. Since
the Manual will deal with specific implication of RDS implemented with the Band Scanner 2, it is
assumed that the user is familiar with the RDS concept.
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APPENDIX B

RDS APPLICATIONS SUPPORTED

Following is an alphabetical list of the RDS applications supported by Band Scanner 2. The
standardized RDS application abbreviation is followed by an expansion of the application name
and a short explanation of the function.

AF

List of Alternative Frequencies: In order holes in the coverage area to be filled, list of all
frequencies where identical program could be heard simultaneously can be included by the network
broadcaster or one with low-power rebroadcast transmitters (translators). The RDS receiver
(particularlythe upscale car radio) constantly searches for the best signal that carries the same
program. The radio will re-tune without noticeable interruption, when a better signal is found.
The principal utility of this RDS function is with European radio networks and US stations with
‘translators.’

CT

Clock Time and date: Time and date codes should use Coordinated Universal Time (UTC) and
Modified Julian Day (MJD). If MJD = 0, the receiver should not be updated. The listener, however,
will not use this information directly and the conversion to local time and date will be made in
the receiver’s circuitry. CT is used as time stamp by various RDS applications and thus it must be
accurate.

DI

Decoder Information: This is one of several ‘flags’ that convey yes/no or other very basic data.
This flag helps the receiver to indicate whether the broadcast is monaural or is transmitted in any
of several methods of stereo or binaural broadcasting. As many as 16 encoding options may be

accommodated! This is a rather esoteric function and, thus far, remains unused both in Europe and
in the US.

ECC

Extended Country Code: RDS uses its own country codes. The first most significant bits of the
PI code carry the RDS country code. The four bit coding structure only permits the definition of 15
different codes, 1 to F (hex). Since there are much more countries to be identified, some countries
have to share the same code which does not permit unique identification. Hence there is the need
to use the Extended Country Code which is transmitted in Variant 0 of Block 3 in type 1A groups
and together with the country identification in bits b15 to b12 of the PI code render a unique
combination. The ECC consists of eight bits.
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EON

Enhanced Other Networks information: This feature can be used to update the information
stored in a receiver about program services other than the one received. The alternative frequencies-
PS name, Traffic Program and Traffic Announcement identification as well as Program Type and
Program Item Number information can be transmitted for each other service. The relation to the
corresponding program is established by means of the relevant Program Identification. Linkage
information, consisting of four data elements, provides the means by which several program
services may be treated by the receiver as a single service during times a common program is
carried. Linkage information also provides a mechanism to signal an extended set of related
services.

EWS

Emergency Warning System: The EWS is intended to provide coding for warning messages.
These messages will be broadcasted only in case of emergency and will be evaluated by special
receivers.

TH

In House application: This refers to data to be decoded only by the operator. Some examples
noted are identification of transmission origin, remote switching of networks and paging of staff.
The applications of coding may be decided by each operator itself.

M/S

Music / Speech Switch: This flag simply indicates whether music or speech is the primary
broadcast programming. The purpose of this function is not well explained in the respective
Standards; hence it comes as no surprise that it is not widely used.

ODA

Open Data Applications: The Open Data Applications feature allows data applications, not
previously specified in EN 50067, to be conveyed in a number of allocated groups in an RDS
transmission. The allocated groups are indicated by using type 3A group which is used to identify
to a receiver the data application in use in accordance with the registration details in the EBU/RDS
Forum - Open Data Applications Directory and the NRSC Open Data Applications Directory.

PI

Program Identification: This block of data identifies the broadcast station with a hexadecimal
numerical code, which becomes the “digital signature” of the station. The code is assigned by the
broadcasting authorities in most countries, but in the US it is calculated from a numerical encoding
of station call letters. The receiver processes the PI code to assist automatic tuning features (station
memories), and to prevent false switching to alternative frequencies that might be shared by
broadcasters in nearby regions.

PIN

Program Item Number: The code enables the designed to use this feature receivers and recorders
to respond to the preselected by the user program item(s). This feature is used via scheduled program
time, to which in order to avoid ambiguity is added the day of the month.
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PS

Program Service Name: This is the station’s “street name” that will appear on the receiver
faceplate display. The PS can be up to eight characters in length (including spaces) and can be as
simple as the station’s call letters: KWOW or KWOW FM, or a slogan: NEWSTALK or LIVE 95.
The Program Service Name is automatically displayed, even on the automobile receivers. Because
of driving safety considerations broadcasters are generally discouraged from scrolling messages
in this field.As a matter of fact, it is a violation of both the CENELEC and the NRSC standards to
scroll the PS display, although the practice has become universally common.

PTY

Program Type: The PTY data flag identifies the station format from a collection of pre-defined
categories. Many RDS receivers are able to seek the listener’s preferred format automatically. This
means that a car radio can switch from a fading station to a stronger one that carries the same variety
of music, though not the very same program, as provided by AF switching. The PTY function of
RDS helps a broadcaster catch ‘transient audience’ share. A listing of the PTY categories is given
in “PTY Code Description Used in RBDS Mode — North America” on page 109 and “PTY Code
Description Used in RDS Mode — Europe, Asia” on page 110.

Under some programming circumstances, the PTY identifier may be made ‘dynamic,’ changing
between categories for a station that “dayparts” (changes its format for specific time periods).
The PTY code is not meant to change from song to song or to accommodate a top-of-the-hour
newscast, however.

PTYN

Program TYpe Name: The PTYN feature allows the predefined by the RDS/RBDS Standard
PTY to be further described using user-defined text (e.g. PTY=4: Sport and PTY=S8: Football). The
PTYN is not intended to change the default eight characters of PTY which will be used during
search or wait modes. Its purpose is to show in details the program type once tuned to a program.
If the broadcaster is satisfied with the default PTY name, it is not necessary to use additional
data capacity for PTYN. The Program Type Name is not intended to be used for automatic PTY
selection and must not be used for giving sequential information.

RT

RadioText: This is a 64-character block of plain text that the listener can select for visual display
on the faceplate of the radio by pressing an INFO button on the receiver. This function is not
available on many automobile radios for safety reasons, which has precipitated the frowned-upon
practice of scrolling the PS field instead.

Most radios have limited alphanumeric display capability, so the 64 characters of RadioText
march across the front panel, much akin those annoying LED advertising signs found in airport
buses or fast food emporia. Like the scrolling-PS implementation, RadioText can announce song
titles and performers, run special promotions or contests, or broadcast sponsors’ messages.
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RT+

RadioText Plus is “semantic analogue radio”. It allows the RDS feature RadioText (RT) to be
read by the FM RDS receiving terminals. Based on the RDS RT messages, RT+ is completely
backwards compatible with RT. The usage of RT+ allows the listener/user to derive additional
benefits from the RDS Radio Text service. It enables FM RDS receivers to “read” Radio Text
(to recognize designated objects and make them manageable) by user’s direct access to specific
elements of the Radio Text messages. For example, that element could be programme associated
metadata like Title and Artist of the currently playing song or a news headlines. This provides the
listener with an “mp3-player feeling” while listening to analogue FM radio. The elements can also
carry additional service messages or information about the Radio Station such as the telephone
number or the web address of the Radio Station’s hotline. These objects, or more accurately RT+
information elements carried in the RDS RadioText (RT) messages, are identified by their location
within the RT messages and by the class code of their content type. Once an information element
is received and understood, a receiver is able to, for example, store the different RT+ information
elements and the listener may then select and request a specific content type from the radio’s
memory at an instant in time that suits the listener’s needs. Thus the listener is no longer forced
to watch the RT information passing (scrolling) by. Moreover, RT+ offers selected RT message
elements to car drivers on a static display, without risk of distracting the attention of the driver.
Furthermore, RT+ is well suited for mobile phones with built-in FM receivers: telephone numbers
can be directly used to initiate calls, and web addresses can be used to start browsing the web
content offered by the radio programme provider. Last but not least, RT+ is also used for satellite
radio broadcasting via DVB-S. It may be adopted by DRM and DAB in the future, too.

TA

Traffic Announcement: This is a temporary flag added to the RDS data stream only as a traffic
bulletin is being aired. Some RDS car radios can be set to search for traffic bulletins among various
TP stations (see TP below) while tuned to a listener’s preferred program, or even while playing
a tape or CD. As soon as any TP station broadcasts a traffic bulletin, the receiver temporarily
switches-over to receive it. When the bulletin is finished, the receiver switches back to the original
program, tape or CD.

TDC
Transparent Data Channels: The transparent data channels consist of 32 channels, which may
be used to send any type of data.

TMC
Traffic Message Channel: This feature is intended to be used for the coded transmission of
traffic information.

TP

Traffic Program Identification: The TP flag identifies the station as one that routinely broadcasts
traffic bulletins for motorists as part of its normal, everyday programming. When the TP flag is
displayed on the receiver faceplate, the radio is searching for traffic announcements. The radio
keeps track of TP stations offering this service to speed up the search-and-switch process.
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APPENDIX C

Short description of all groups analyzed

TYPE 0A & 0B GROUPS:
BASIC TUNING AND SWITCHING INFORMATION

Type OA groups are usually transmitted whenever alternative frequencies exist. Type 0B groups
without any type OA groups may be transmitted only when no alternative frequencies exist. There
are two methods (A and B) for transmission of alternative frequencies. The PS function is also
part from this group. The Program Service name comprises eight characters. It is the primary aid
to listeners in program service identification and selection.

| Main | 048 | 128 | 248 | 348 | 248 | 5e8 | 688 | 788 | 548 | ™ic | 948 | 1048 | 1188 | 1248 | 1388 | 1448 | 1588 | AT+ |

BASIC TUNING AND SWITCHING INFORMATION
PS Alternative Frequendies: ?? AF Analyzer
™ AF = AF = Sequence Sequence Stream
Character Code Table: = = =
-

TA M5
DI @

@ 7

@

@ 7 4 i 3 B

The Program Service name is used only to identify the station or station program. The PS may
be changed as required by the station. Nowadays this feature is used for transmitting artist names,
song titles, promos or some kind of advertisement texts.
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TYPE 1A & 1B GROUPS:
PROGRAM ITEM NUMBER AND SLOW LABELING CODES

The Program Item Number (PIN) is the scheduled broadcast start time and day of the month as
published by the broadcaster. The day of the month is transmitted as a number in the range 1-31.
Hours are transmitted as a number in the range 0-23. Minutes are transmitted as a number in the
range 0-59.

| Main | 0aB | 14B | 248 | 38 | 448 | 548 | 646 | 788 | 848 | Mc | 98 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |

PROGRAM ITEM NUMBER AND SLOW LABELING CODES
PIN Slow Labeling Codes
M Variant Code Data VC History
Day: 22 0  Paging/Extended Country Code I
1 TMC Identification
Hour: 2 B . }
) 2 Paging Identification
Minute: 22 3 Language Code
Radio Paging Codes 4 Not Assigned )l
5 Mot Assigned
6 In-house Linkage Actuator
7 EWS Identification

When Month is set to zero will indicate that no valid Program Item Number is being transmitted.
In this case, if no Radio Paging is implemented, the remaining data is undefined. However, in the
case of type 1A groups only, if Enhanced Radio Paging is implemented, the remaining data carry
Service Information.
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TYPE 2A & 2B GROUPS:
RADIOTEXT

The text segment address defines the position of the text segments (in the current text) contained
in the third (version A only) and fourth blocks. Since each text segment, in version 2A groups
comprises four characters, messages of up to 64 characters in length can be sent using this version.
In version 2B groups, each text segment comprises only two characters and therefore when using
this version the maximum message length is 32 characters.

| Main | 048 | 188 | 24B | 325 | 448 | 548 | 646 | 788 | 848 | Mc | 98 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |
RADIOTEXT

RTA

RTE

AfB

If a display which has fewer than 64 characters is used to display the RadioText message
then memory should be provided in the receiver/decoder so that elements of the message can be
displayed sequentially. This may, for example, be done by displaying elements of text one at a time
in sequence or, alternatively, by scrolling the displayed characters of the message from right to left.

An important feature of type 2 groups is the Text A/B flag. Two situations may occur:

» If the receiver detects a change in the flag (from “0 to “1” or vice-versa), then the whole
RadioText display should be cleared, and the newly received RadioText message segments
should be written into the display.

» [f the receiver detects no change in the flag, then the received text segments or characters
should be written into the existing displayed message, and those segments or characters for
which no update is received should be left unchanged.

When this application is used to transmit a 32-character message, at least three type 2A groups

or at least six type 2B groups should be transmitted in every two seconds.
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TYPE 3A & 3B GROUPS:
APPLICATION IDENTIFICATION FOR OPEN DATA

The type 3A group conveys, to a receiver, information about the Open Data Applications carried
in a particular transmission and in which groups could they be found.

The type 3A group comprises three elements: Application Group type code, Message and
Application Identification.

Application Group type code used by that application, actual ODA and the Applications.

Applications which actively utilize both, type A and B groups, are signaled using two type
3A groups. The Application Group type code indicates the group type used, in the particular
transmission, to carry the specified ODA. Two special conditions may be indicated: 00000
- Not carried in associated group; 11111 - Temporary data fault (Encoder status) which means
that incoming data to the encoder cannot be transmitted. The AID determines which software
handler a receiver needs to use. This supplements information carried in the type 1A group and
permits groups specified in this standard for EWS, [H, RP and TMC to be re-allocated when these
features are not used. This method of allocating and defining Open Data Applications in an RDS
transmission allows the addition and subtraction of ODAs, without constraint or the need to await
the publication of new standards. For each group type addressed by the Application Group Type
codes of a particular transmission, only one application may be identified as the current user of the
channel.

| Main | 048 | 148 | 248 | 3B |48 | 5a8 | 646 | 748 | 848 | Mc | 98 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |

APPLICATION IDENTIFICATION FOR OPEN DATA

Application Group Message Application Identification

The AID code 0000 (Hex) may be used to indicate that the respective group type is being used
for the normal feature specified in this standard. Application Identification codes 0001 to FFFF
(Hex) indicate applications as specified in the ODA Directory. The ODA Directory specification
associated with a particular AID code defines the use of type A and type B groups as follows:

— type A groups used alone (mode 1.1);

— type B groups used alone (mode 1.2);

— type A groups and type B groups used as alternatives (mode 2);

— type A groups and type B groups used together (mode 3).

It is important to note that the ODA Directory specification should not specify the actual type A
and type B groups to be used, since these are assigned in each transmission by the type 3A group.
The AID feature indicates that a particular ODA is being carried in a transmission. Each application
will have unique requirements for transmission of its respective AID, in terms of repetition rate
and timing. These requirements should be detailed in the respective ODA specification. The
specification must also detail the AID signaling requirements for such times when an application
assumes or loses the use of a group type channel.
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TYPE 4A & 4B GROUPS:
CLOCK-TIME AND DATE, OPEN DATA APPLICATION

The transmitted clock-time and date should be accurately set to UTC plus local offset time.
Otherwise, the transmitted CT codes shall all be set to zero. When this application is used, one type
4A group will be transmitted every minute. The local time is composed of Coordinated Universal
Time (UTC) plus local time offset. The local time offset is expressed in multiples of half hours
within the range -12h to +12h. The information relates to the epoch immediately following the
start of the next group. The Clock time group is inserted so that the minute edge will occur within
+ 0.1 seconds of the end of the Clock time group.

| Main | 048 | 188 | 248 | 348 | 428 | 5as | 646 | 78 | 848 | Mc | 98 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |
CLOCK-TIME AND DATE

Day Month Year Week Day of Week ODA
Date Block 1 Block 3

Hour Min, Offset

Time

Minutes are coded as a number in the range 0-59. Hours are coded as number in the range 0-23.
The date is expressed in terms of Modified Julian Day and coded as a number in the range 0-99999.
Note that the Modified Julian Day date changes at UTC midnight, not at local midnight. Accurate
CT based on UTC plus local time offset should be implemented on the transmission where TMC
and/or Radio paging is implemented.

4B groups are usable for Open data (see “Type 3A & 3B groups” on page 95)
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TYPE 5A & 5B GROUPS:
TRANSPARENT DATA CHANNELS OR ODA

These channels may be used:
* To send alphanumeric characters or other text (including mosaic graphics);
» for transmission of computer programs and similar data not for display.

Details of implementation of these last options are to be specified later. The repetition rate of

these group types may be chosen to suit the application and the available channel capacity at the
time.

| main | 048 | 188 | 248 | 38 | 448 | 548 | eaB | 748 | 848 | Mc | 98 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |
TRANSPARENT DATA CHANNELS OR ODA

Channel Mumber Transparent Data Transparent Data ODA
Block 1 Block 3
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TYPE 6A & 6B GROUPS:
IN-HOUSE APPLICATIONS OR ODA

Type 6A groups are used for ODA and [H. In case, this group is used for ODA applications
refer to “Type 3A & 3B groups” description. There are some unreserved bits in these groups.
The contents of the unreserved bits in these groups may be defined unilaterally by the operator.
Consumer receivers should ignore the in-house information coded in these groups. The repetition

rate of these group types may be chosen to suit the application and the available channel capacity
at the time.

| main | 048 | 188 | 248 | 38 | 448 | 5a8 | 648 | 7a8 | 848 | Mc | 98 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |
IN-HOUSE APPLICATIONS OR ODA

Block 1 Blodk 2 Blodk 3
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TYPE 7A & 7B GROUPS:
RADIO PAGING OR ODA

Type 7A groups are used for Radio Paging or ODA (see “Type 3A & 3B groups” on page 95)

| main | 048 | 188 | 248 | 38 | 448 | 5a8 | 646 | 748 | 848 | Mc | 98 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |
RADIO PAGING OR ODA

Paging QDA
AB  Segment Address Paging Paging Block 1 Block 3
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TYPE 8A & 8B GROUPS:
TRAFFIC MESSAGE CHANNEL OR ODA

Type 8A groups are used for Traffic Message Channel (TMC); if used for ODA refer to “Type
3A & 3B groups” description. This group carries the TMC messages. The specification for TMC,
using the so called ALERT C protocol, also makes use of type 1A and/or type 3A groups together
with 4A groups.

| main | 048 | 188 | 248 | 38 | 448 | 548 | 648 | 748 | 848 | mMc | 98 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |
TRAFFIC MESSAGE CHANNEL OR ODA
Block 1 Blodk 2 Block 3

| main | 048 | 148 | 248 | 38 | 448 | 548 | 646 | 788 | 8 | ™C | o8 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |

System |Tur|ir1g I Data Messages|

Location Table Mumber
Alternative Frequency Indicator
Message Geographical Scope I - International (Inter-Road), M - National, R - Regional, U - Urban

Service Identifier
Basic Mode Enhanced Mode
Gap (Groups) Ta Tw Td

| main | 048 | 148 | 248 | 38 | 448 | 548 | 646 | 788 | 8 | ™C | o8 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |

| System | Tuming | Data Messages |

Provider AF: Mapped Freqs: PI OM: LTM/SIDMGS:

Variant History g g g g

| main | 048 | 148 | 248 | 38 | 448 | 548 | 646 | 788 | 8 | ™C | o8 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |

F CPfCI Diversion Direction Extent Event Location
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TYPE 9A & 9B GROUPS:
EMERGENCY WARNING SYSTEMS OR ODA

These groups are transmitted very infrequently, unless an emergency occurs or test transmissions
are required. Type 9A group is used for EWS; if used for ODA refer to “Type 3A & 3B groups”
description. The ODA may be used only in type B of these groups. Format and application of the
bits allocated for EWS messages may be assigned unilaterally by each country. However, the ECC
feature must be transmitted in type 1A groups when EWS is implemented.

| main | 048 | 148 | 248 | 38 | 448 | 548 | 646 | 788 | 848 | Mc | 98B | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |
EMERGENCY WARNING SYSTEMS OR ODA

Block 1 Blodk 2 Blodk 3
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TYPE 10A & 10B GROUPS:
PROGRAM TYPE NAME (10A) AND OPEN DATA (10B)

The type 10A group allows further description of the current Program Type, for example, when
using the PTY code 4: SPORT, a PTYN of “Football” may be indicated to give more details about
that program. PTYN should be used only to enhance the Program Type information and it should
not be used for sequential information. The A/B flag is toggled when a change is made in the
PTYN being broadcast. Eight characters (including spaces) are allowed for each PTYN and are
transmitted as four character segments in each type 10A group. ODA - Type 10B group see “Type
3A & 3B groups” description.

| main | 048 | 188 | 248 | 38 | 428 | 548 | 648 | 788 | 848 | Mc | 9B | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | AT+ |
PROGRAM TYPE NAME (PTYN)

PTYM QDA
Block 1 Block 3

AfB
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TYPE 11A & 11B GROUPS:
OPEN DATA APPLICATION

Open data - Type 11A and 11B groups (see “Type 3A & 3B groups” on page 95)

| main | 048 | 148 | 248 | 38 | 448 | 548 | 646 | 788 | 848 | Mc | 98 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | AT+ |
OPEN DATA APPLICATION (ODA)

Block 1 Blodk 2 Blodk 3
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TYPE 12A & 12B GROUPS:
OPEN DATA APPLICATION

Open data - Type 12A and 12B groups (see “Type 3A & 3B groups” on page 95)

| main | 048 | 188 | 248 | 38 | 448 | 548 | 648 | 788 | 848 | Mc | 98 | 1088 | 1148 | 1248 | 1348 | 1448 | 1588 | RT+ |
OPEN DATA APPLICATION (ODA)

Block 1 Blodk 2 Blodk 3
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TYPE 13A & 13B GROUPS:
ENHANCED RADIO PAGING OR ODA

The type 13A group is used to transmit the information relative to the network and the paging
traffic. Its primary purpose is to provide an efficient tool for increasing the battery life time of the
pager. These groups are transmitted once or twice at the beginning of every interval (after the type
4A group at the beginning of each minute or after the first type 1A group at the beginning of each
interval).

| main | 048 | 188 | 248 | 38 | 428 | 548 | 646 | 788 | 848 | Mc | 98 | 1088 | 1148 | 1248 | 1388 | 14a8 | 1588 | AT+ |
ENHANCED RADIO PAGING OR ODA

Paging QDA
Cyde Selection  Sub Type Code  Interval Sorting  Address Motification Bits ~ Address Motification Bits Block 1 Block 3

13B groups are usable for Open Data (see “Type 3A & 3B groups” on page 95)
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TYPE 14A & 14B GROUPS:
ENHANCED OTHER NETWORKS INFORMATION (EON)

These groups are transmitted if Enhanced Other Networks information (EON) is implemented.
AF codes in type 14A groups are used to refer to frequencies of other networks. There are two AF
methods for transmitting this information. Variant 4 utilizes AF method A coding to transmit up to
25 frequencies; the coding method is as described above for type 0A groups. The PI code of the
other network to which the AF list applies is given in block 4 of the group. Variant 5 is used for
the transmission of “Mapped frequency pairs”. This is used to specifically reference a frequency
in the tuned network to a corresponding frequency in another network. This is particularly used
by a broadcaster that transmits several different services from the same transmitter tower with the
same coverage areas. The first AF code in block 3 refers to the frequency of the tuned network,
the second code is the corresponding frequency of the other network identified by the PI code in
block 4. Where it is necessary to map one tuning frequency to more than one VHF/FM frequency
for the cross-referenced program service (due to multiple use of the tuning frequency or because
the cross-referenced program is receivable at more than one frequency within the service area
associated with the tuning frequency), then variants 6, 7 and 8 are used to indicate second, third
and fourth mapped frequencies, respectively. LF/MF mapped frequencies are implicitly signaled
by using variant 9. AF Code 250 is not used with the mapped AF method.

| main | 048 | 148 | 248 | 38 | 448 | 548 | 648 | 788 | 848 | Mc | 98 | 1088 | 1148 | 128 | 1348 | 1448 | 1588 | AT+ |

ENHANCED OTHER NETWORK INFORMATON (EON)

= I AF Total: 22 Variant Code
AF Method: 22 Ve Description Value

FTY P TA L
PIM

Day: ?7 Hour: ?? Minute: ?? i
Linkage Info Mapped Freguendes
LA EG ILS -
Linkage Set Mumber I

- 106 -



DEVA

BROADCAST

65 Aleksandar Stamboliyski Str., 8000 Bourgas, Bulgaria
Tel: +359 56 820027, Fax: +359 56 836700

E-mail: office@devabroadcast.com ,Web: www.devabroadcast.com

TYPE 15A & 15B GROUPS:

FAST BASIC TUNING AND SWITCHING INFORMATION

Encoder manufactures usually eliminate this group type on new equipment. The RDS standard
currently has no definition for this group. It is intended that type 15A groups should be inserted
where it is desired to speed up acquisition time of the PS name. No alternative frequency information
is included in 15A groups, and this group will be used to supplement type OB groups. If alternate
frequencies exist, type 0A will still be required. It is intended that type 15B groups should be
inserted where it is desired to increase the repetition rate of the switching information contained in
block 2 of type 0 groups without increasing the repetition rate of the other information contained
in these groups. No alternative-frequency information or program-service name is included in 15B
groups, and this group will be used to supplement rather than to replace type OA or OB groups.

| main | 048 | 188 | 248 | 38 | 448 | 548 | 646 | 788 | 848 | Mc | 98 | 1088 | 1148 | 1248 | 1348 | 1488 | 1588 | RT+ |

TA
)i
@ »
@ »
@ »
@

M3

QDA

FAST BASIC TUNING AND SWITCHING INFORMATION

Block 1

Block 2

Block 3

When groups of this type are transmitted, the repetition rate may be chosen to suit the application
and the available channel capacity at the time.
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RADIOTEXT PLUS (RT+)

RadioText Plus is “semantic analogue radio”. It allows the RDS feature RadioText (RT) to be
read by the FM RDS receiving terminals. Based on the RDS RT messages, RT+ is completely
backwards compatible with RT. The usage of RT+ allows the listener/user to derive additional
benefits from the RDS Radio Text service. It enables FM RDS receivers to “read” Radio Text
(to recognize designated objects and make them manageable) by user’s direct access to specific
elements of the Radio Text messages. For example, that element could be programme associated
metadata like Title and Artist of the currently playing song or a news headlines. This provides the
listener with an “mp3-player feeling” while listening to analogue FM radio. The elements can also
carry additional service messages or information about the Radio Station such as the telephone
number or the web address of the Radio Station’s hotline. These objects, or more accurately RT+
information elements carried in the RDS RadioText (RT) messages, are identified by their location
within the RT messages and by the class code of their content type. Once an information element
is received and understood, a receiver is able to, for example, store the different RT+ information
elements and the listener may then select and request a specific content type from the radio’s
memory at an instant in time that suits the listener’s needs. Thus the listener is no longer forced
to watch the RT information passing (scrolling) by. Moreover, RT+ offers selected RT message
elements to car drivers on a static display, without risk of distracting the attention of the driver.
Furthermore, RT+ i1s well suited for mobile phones with built-in FM receivers: telephone numbers
can be directly used to initiate calls, and web addresses can be used to start browsing the web
content offered by the radio programme provider. Last but not least, RT+ is also used for satellite
radio broadcasting via DVB-S. It may be adopted by DRM and DAB in the future, too

All additional information necessary for implementing the RT+ service is carried in the RDS
group 3A and in an appropriate RDS ODA group.

[Main | 048 | 148 | 248 | 348 [ 448 | 548 | 6aB | 788 | 8aB | mMc | 94 | 1048 | 114B | 1248 | 1348 | 1488 [ 1588 | RT+ |

Current | History

CB O SCB 0 Template Number 0
RTAB 0 Toggle O Run 1
Tag 1
e DU TEHTTE Cortert RS = ¢ ot 2
RT | s5% - fiheze Did The Angels Ga - PAPA ROACH |
Tag 2
Class [04] [TEM.ARTIST Content BAPL ROACH Start 32 Length 9

[Main | 048 | 148 | 248 | 348 [ 448 | 548 | 6aB | 788 | 8aB | mMc | 94 | 1048 | 114B | 1248 | 1348 | 1488 [ 1588 | RT+ |

Current | History

AB T R 5 L Class Content -
1 0 1 0 0 [00]DUMMY_CLASS

o 0 1 & 22 [01] ITEM.TITLE \Where Did The Angels Go I
0 0 1 32 9 [04] [TEM.ARTIST PAPA ROACH =
0 1 1 0 0 [00]DUMMY_CLASS

0 1 1 0 0 [00]DUMMY_CLASS —
1 1 1 & 3 [01] ITEM.TITLE Epic

1 1 1 13 12 [04] ITEM.ARTIST FAITH NO MORE

1 1 1 33 13 [07] ITEM.ALBUM The Real Thing

1 1 1 0 0 [00]DUMMY_CLASS =
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APPENDIX D.1

PTY Code Description Used in RBDS Mode — North America

PTY |Short Name Description

1 News News reports, either local or network in origin.

2 Information Programming that is intended to impart advice.

3 Sports Sports reporting, commentary, and/or live event coverage, either local or
network in origin.

4 Talk Call-in and/or interview talk shows either local or national in origin.

5 Rock Album cuts.

6 Classic Rock Rock oriented oldies, often mixed with hit oldies, from a decade or more ago.

7 Adult Hits An up-tempo contemporary hits format with no hard rock and no rap.

8 Soft Rock Album cuts with a generally soft tempo.

9 Top 40 Current hits, often encompassing a variety of rock styles.

10 Country Country music, including contemporary and traditional styles.

11 Oldies Popular music, usually rock, with 80% or greater non-current music.

12 Soft A cross between adult hits and classical, primarily non-current softrock originals.

13 Nostalgia Big-band music.

14 Jazz Mostly instrumental, includes both traditional jazz and more modern “smooth
jazz.”

15 Classical Mostly instrumentals, usually orchestral or symphonic music.

16 Rhythm and Blues | A wide range of musical styles, often called “urban contemporary.”

17 Soft R and B Rhythm and blues with a generally soft tempo.

18 Foreign Language | Any programming format in a language other than English.

19 Religious Music Music programming with religious lyrics.

20 Religious Talk Call-in shows, interview programs, etc. with a religious theme.

21 Personality A radio show where the on-air personality is the main attraction.

22 Public Programming that is supported by listeners and/or corporate sponsors instead
of advertising.

23 College Programming produced by a college or university radio station.

24 Spanish Talk Call-in shows, interview programs, etc. in the Spanish language

25 Spanish Music Music programming in the Spanish language

26 Hip-Hop Popular music incorporating elements of rap, rhythm-and-blues, funk, and soul

27-28 | Unassigned

29 Weather Weather forecasts or bulletins that are non-emergency in nature.

30 Emergency Test Broadcast when testing emergency broadcast equipment or receivers. Not
intended for searching or dynamic switching for consumer receivers. Receivers
may, if desired, display “TEST” or “Emergency Test”.

31 Emergency Emergency announcement made under exceptional circumstances to give
warning of events causing danger of a general nature. Not to be used for
searching - only used in a receiver for dynamic switching.

NOTE: These definitions can differ slightly between various language versions.
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APPENDIX D.2

PTY Code Description Used in RDS Mode — Europe, Asia

PTY |Short Name Description

1 News Short accounts of facts, events and publicly expressed views, reportage and actuality.

2 Current affairs | Topical program expanding or enlarging upon the news, generally in different presentation
style or concept, including debate, or analysis.

3 Information Program the purpose of which is to impart advice in the widest sense.

4 Sport Program concerned with any aspect of sport.

5 Education Program intended primarily to educate, of which the formal element is fundamental.

6 Drama All radio plays and serials.

7 Culture Programs concerned with any aspect of national or regional culture.

8 Science Programs about the natural sciences and technology.

9 Varied Used for mainly speech-based programs usually of light-entertainment nature, not covered
by other categories. Examples include: quizzes, games, personality interviews.

10 Pop Commercial music, which would generally be considered to be of current popular appeal,
often featuring in current or recent record sales charts.

11 Rock Contemporary modern music, usually written and performed by young musicians.

12 Easy Listening [ Current contemporary music considered to be “easy-listening”, as opposed to Pop, Rock
or Classical, or one of the specialized music styles, Jazz, Folk or Country. Music in this
category is often but not always, vocal, and usually of short duration.

13 Light classics Classical Musical for general, rather than specialist appreciation. Examples of music in this
category are instrumental music, and vocal or choral works.

14 Serious classics | Performances of major orchestral works, symphonies, chamber music etc., and including
Grand Opera.

15 Other music Musical styles not fitting into any of the other categories. Particularly used for specialist
music of which Rhythm & Blues and Reggae are examples.

16 | Weather Weather reports and forecasts and Meteorological information.

17 Finance Stock Market reports, commerce, trading etc.

18 Children’s For programs targeted at a young audience, primarily for entertainment and interest, rather

programs than where the objective is to educate.

19 Social Affairs Programs about people and things that influence them individually or in groups. Includes:
sociology, history, geography, psychology and society.

20 [Religion Any aspect of beliefs and faiths, involving a God or Gods, the nature of existence and ethics.

21 Phone In Involving members of the public expressing their views either by phone or at a public forum.

22 Travel Features and programs concerned with travel to near and far destinations, package tours and
travel ideas and opportunities. Not for use for Announcements about problems, delays, or
roadworks affecting immediate travel where TP/TA should be used.

23 Leisure Programs concerned with recreational activities in which the listener might participate.
Examples include, Gardening, Fishing, Antique collecting, Cooking, Food & Wine etc.

24 Jazz Music Polyphonic, syncopated music characterized by improvisation.

25 Country Music | Songs which originate from, or continue the musical tradition of the American Southern
States. Characterized by a straightforward melody and narrative story line.

26 National Music | Current Popular Music of the Nation or Region in that country’s language, as opposed to
International ‘Pop’ which is usually US or UK inspired and in English.

27 Oldies Music Music from the so-called “golden age” of popular music.

28 Folk Music Music which has its roots in the musical culture of a particular nation, usually played on
acoustic instruments. The narrative or story may be based on historical events or people.

29 Documentary Program concerned with factual matters, presented in an investigative style.

30 Alarm Test Broadcast when testing emergency broadcast equipment or receivers. Not intended for
searching or dynamic switching for consumer receivers.. Receivers may, if desired, display
“TEST” or “Alarm Test”.

31 Alarm Emergency announcement made under exceptional circumstances to give warning of events
causing danger of a general nature. Not to be used for searching - only used in a receiver for
dynamic switching.
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WARRANTY TERMS AND CONDITIONS

I. TERMS OF SALE: DEVA Broadcast Ltd. products are sold with an understanding of “full
satisfaction”; that is, full credit or refund will be issued for products sold as new if returned to the
point of purchase within 30 days following their receipt, provided that they are returned complete
and in an “as received” condition.

II. CONDITIONS OF WARRANTY: The following terms apply unless amended in writing
by DEVA Broadcast Ltd.

A. The Warranty Registration Card supplied with this product must be completed and returned
to DEVA Broadcast Ltd. within 10 days of delivery.

B. This Warranty applies only to products sold “as new.” It is extended only to the original end-
user and may not be transferred or assigned without prior written approval by DEVA Broadcast Ltd.

C. This Warranty does not apply to damage caused by improper mains settings and/or power
supply.

D. This Warranty does not apply to damage caused by misuse, abuse, accident or neglect. This
Warranty is voided by unauthorized attempts at repair or modification, or if the serial identification
label has been removed or altered.

III. TERMS OF WARRANTY: DEVA Broadcast Ltd. products are warranted to be free from
defects in materials and workmanship.

A. Any discrepancies noted within TWO YEARS of the date of delivery will be repaired
free of charge, or the equipment will be replaced with a new or remanufactured product at
DEVA Broadcast Ltd. option.

B. Parts and labor for factory repair required after the two-year Warranty period will be billed
at prevailing prices and rates.

IV. RETURNING GOODS FOR FACTORY REPAIR:

A. Equipment will not be accepted for Warranty or other repair without a Return Material
Authorization (RMA) number issued by DEVA Broadcast Ltd. prior to its return. An RMA number
may be obtained by calling the factory. The number should be prominently marked on the outside
of the shipping carton.

B. Equipment must be shipped prepaid to DEVA Broadcast Ltd. Shipping charges will be
reimbursed for valid Warranty claims. Damage sustained as a result of improper packing for return
to the factory is not covered under terms of the Warranty and may occasion additional charges.
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PRODUCT REGISTRATION CARD

* All fields are required, or warranty registration is invalid and void

Your Company Name

Contact

Address Line 1

Address Line 2

City

State/Province ZIP/Postal Code

Country

E-mail Phone Fax

Which DEVA Broadcast Ltd. product did you purchase?

Product Serial #

Purchase date / / Installation date / /

Your signature*®

*Signing this warranty registration form you are stating that all the information provided to DEVA Broadcast Ltd. are truth and correct.
DEVA Broadcast Ltd. declines any responsibility for the provided information that could result in an immediate loss of warranty for
the above specified product(s).

Privacy statement: DEVA Broadcast Ltd. will not share the personal information you provide on this card with any other parties.
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