15& i

INFOCOMMUNICATIONS

] ﬂ 6 5 = 2 |l ] 5 AUTHORITY-HUNGARY

Regional Workshop for Europe and CIS On Spectrum Management
and Transition to Digital Terrestrial Television Broadcasting

5-7 May 2015, Hotel Mercure Buda

digital Terrestrial Television Transition — SPECTRUM

NAGEMENT - Bosnia And Herzegovina Experi




OVERVIEW

Structure

Spectrum management tools,
Cross-border frequency coordination,
Spectrum fee,

Auctions,

Monitoring



STRUCTURE

* LICENCING:
— GENERAL LICENCE
— SPECIFIC LICENCE

» NEW TECHNOLOGIES
%l
BAG
— 5G?

» TESTING AND VERIFYING



SPECTRUM MANAGEMENT

TOOLS

* RADIO PLANNING SOFTWARE

« SPECTRUM MANAGEMENT
SOFTWARE

* RF PORTAL



RADIO PLANNING
SOFTWARE

DIGITAL MAPS (10 AND
50M RESOLUTION)

ALL PROPAGATION
MODELS

ANTENNA PATERNS

MANY USEFULL FEATURES

Site searching, site candidates,
optimizing

Coverage calculation (UL/DL)
Direction finder coverage efficiency
Direction finder localization
efficiency

Radar coverage

Microwave link path budget

Traffic analysis

STANDARDS SUPPORTED
NETWORK VERIFICATION

ALL WIRELESS
TECHNOLOGIES FROM 8
KHZ TO 450 GHZ

r-h.:xrmnal power (W) | 0N
Dynamic (dB) o
Tx ant gain (dBi) ' 0.00
Rx ant gain (dBi) | 0.00
Losses (d8) [tx] 0.00 |[rx] 0.00
Tx add losses (dE; 0.00 h

E.LLR.P (W) 6300

Frequency (MH2) | 551,25000 Lo

Antenna height (m) | 30.00

Tx bandwidth (KH2) | s000.00

Rx bandwidth (KHz) | go00.00

T/Rx parameters: 2 356334

General | Patterns

Channels | Site | Advanced

thresh




SPECTRUM MANAGEMENT SOFTWARE

Applications for regulators allows the implementation of automated
processes for:

* License management, operational management

» Calculation of fees following the technical and administrative
parameters of the frequency assignments and the licenses

Generation of documents (report, invoices, receipts), billing, and
ayment follow-up

ational notification, international coordination
monitoring
olanning, frequency assignments
or band attributions

N/enD DOT




Regulatorna agencija za komunikaciju / Radiofrekvencijski spekt: BOS HRV SRP
PerynatopHa areripja 3a KoMyHVKaLwjy / PaavobpeKseHHIckM cnekTap
Communications Regulatory Agency / Radio Frequency Spectrum
. www rak ba

Home  RF Spectrum Calculator  News  Announcements  Documenis FAQ _ e,

R F P O RTA L http ://rak_ ba/eng/ The Radio Frequency Spectrum Allocation and Utilisation Plan in Bosnia and Herzegovina

Announcements Older announcemen Calculator Download application
ssi=V272 [5] 2=
Dynamic search through the Table of Calculate amounts of fees for Download needed insfructions and
:ygyucllzngggmnmmwmm"mcmmsm“mﬁmmwFR Sy SOCas A W Allocafion and Utilisation of the Radio licences in radio communicafions application forms for requests for
L7 125GH: G

‘Specfrum in Bosnia and Herzegovina and levy for radio frequency
by bands, allocations, ufilisafions, specirum ufilisation
regulatory documents ...

licenses in radio communicafions
issued by the Communications
Regulatory Agency

MOBILE(")

World Radio Conference WRC-12

News Announcements Useful links
REGULATIVE HARMONISATION PUBLIC INVITATION FOR SUBMITTING L - =
APPLICATIONS FOR ASSIGNMENT OF European Telecommunications Standards
The Rule 50/10 on utilization plan FREQUENCY BLOCKS IN BAND 11.7 - 12.5 GHz Institute
World Radio Conference WRC-12 for bands 30 - 68 MHz, 68 - 87,5
MHz, 146 - 174 MHz, 380 - 400 Plezse be informed that 2 public

Use advanced searc for frequency spectrum acording to parameters in lower fields

s Applicaton Raguiaton ETSIStndargs ~ Mannerof Doe

5 4 Documents
Asignment

Search

250000 252000 MHZ

MT
i
Calculator
Select service:
Microwmue fink, pointio-point
Microwave link, painti-point, parableimabie 252000 265500 MHZ
Microwave fink, pointto-multipoint, distribution of TV channels =
I !

Agronautical and Maritime
Amateur

SAPI/SAS and ENGOS

Earth mobile sysiems (PMR, PAMR, elecommant

Fees (KM)
265500 267000 Mz

MT

SAPI/SAS and ENGOS




CROSS-BORDER FREQUENCY
COORDINATION

* BILATERAL COORDINATION AND
AGREEMENTS

— PREFERENCE CHANNELS

 QUICK INTEREFERENCE
CANCELATION

« EXCHANGE OF RADIOMONITORING DATA
* TRUST AND RELIABILITY

« EASY LICENCING AND ,ONE STOP
SHOP” PRINCIPLE



SPECTRUM FEE

« TWO PARTS OF FEE

— FOR LICENCE
« GOES TO CRA BUDGETING ACOUNT

— FOR RADIO SPECTRUM USAGE
« GOES TO STATE BUDGETING TREASURE

« TECHNOLOGY NEUTRALITY

* PROMOTION OF HIGHER FREQUENCY
BANDS

« TESTING AND VERIFYING



AUCTIONS

The market in BH is not ready for entrance of new
players

There are three telecom operators for:

— Fixed voice

— Mobile voice

There are vast number of network operators who are
offering capacities and infrastructure

There are 46 operators, which provide triple play
service in the frame of licences for ISP, TV
programme distribution, and voice on:

— Local
— Regional
— Countrywide scale

10



RADIO MONITORING

gl
&

* RADIO
MONITORING
STATIONS
NETWORK
— MANNED:
» FIXED

— UNMANNED Uyl
+ MOBILE = |}
» TRANSPORTABLE =
+ REMOTE FIXED g@_&ﬂ
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RADIO MONITORING
SOFTWARE TOOLSs

RF Monitoring Management System

RF monitoring management system with web interface

Inventory management Transmitters & Monitoring  Automatic measurement
Specisl messurement squpment and systems stations management system

Administration s All about registered transmitters and monitoring stations

BCFM nt
in Bosnia and Heregovina mEasuremsnt »

Inwentory list
v ! Administration » RDS decoded »

Equipment maintenance info » Annsxes of licensed transmitters »

uipment maintenance warni . . e .
Equip ras e Transmitters visualzation and reporting »
Maonitoring stations list »

Monitoring stations maintenance info »

Maonitoring stations maintenance wamings »

& 2015 - RF-Django
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Transmitter - MHz = W = Ant height = Lic. = Service
BHT 1 - Masna huka 527.25 0S5 10 BT

TV FBiH - Masna luka |551.25 |05 10 8T

TV FBiH - Masna luka 575.25 0.5 10

Poklecani
Vrpolje (s

Tribistovo.




Daterange] Any date ¥ |TI | Momit. st | [Submit |

Manitaring

station = Diagnosis =

- Frequency
Transmitter = MH3 =

Level Frequency offset Bandwidth occupied FM modulation MPX dB Radio Line of Measurement
dB{uV/m) (kHz) = (kHz) = (ikHz) = t =

Sigh reliable =

104.6 RM5-MO Gubavica 0D:27:41 77. 0.622 96,562 51,218 NO &

5 . April 30, Modulation exceeded:
RSG - Fortica .. RM5-MO Gubavica 015 2% 71.6712724147

April 30,
015

Radic FBif - Fortica . RMS-MO Gubavica April 30, B2.5129655183
;.ﬁ;n' Modulation exceeded: 8% | 74.4734515808

RTV Mastar - Fortica . RMS-MO Gubavica b v B3.3416526115

April 30,
015

BH Radio 1 - Fortica . RMS-MO Gubavica »;g{g 0,
Radio posiaja Mostar - April 30, i i
Mikuljaca 4 2015 Tranemitting stopped

MIR Medjugorje - Mikuljaca RMS-MO Gubavica ‘;E{g o, Modulation exceeded: 6%

April 30,
2015 £1.2116349232

RTV Herceg Bosna - Mikuljaca | 107.5 RM5-MO Gubavica 1 ;g{g 0. D0:21:53 | Modulation exceeded: 6% | 90.4812852077

Date Iange Transmitter] | Monit. st] | [ Submit |

Transmitter = Monitoring station = Date = Time =PI code (Assigned) = PI code (On the Air) = Diagnosis = Traffic program = Traffic announcement = RDS Program = RDS Text =
Studis 8 - Fortica RMS-MO Gubaviea April 30, 2015 2 FOEC oK [ [ STUD 88

RSG - Fortica RMS-MO Gubavica April 30, 2015 - -

Kalman - Fortica AMS-MO Gubavica April 30, 2015 F2BA Wrang P1 KALMAN

Radic FBiH - Fortica RMS-MO Gubaviea April 30, 2015 Wreng P1 RADIO.F RADIO FEDERACHIE
Otvorena mreza - Fortica RMS-MO Gubavica April 30, 2015 Wrang PT O*MREZA

RTV Mostar - Fortica AMS-MO Gubavica April 30, 2015 oK RTV MO RADIO TELEVIZIIA MOSTAR
Omladinski radio X - Fortica RMS-MO Gubaviea April 30, 2015 : Wrang P1 Radio X Radi

BH Radio 1 - Fortica RMS-MO Gubavica April 30, 2015 . Wrang P1 BHRADIOL

Radic postaja Mostar - Mikuljacs  RMS-MO Gubavica April 30, 2015 : -

MIR Medjugerje - Mikuljaca AMS-MO Gubaviea April 30, 2015 : -

Osear € - Mikuljaca RMS-MO Gubaviea April 30, 2015 Wrang P1 OSCAR C

RTV Herceg Gusna - Mikullaca | RMS-MO Gubavica April 30, =13 RADIO-HE
Radis Grude - Mikuljaca RMS-MO Gubavica Agpril 30, oK R.GRUDE
Oibicri radio - Mikuljaca RMS-MO Gubavica April 30, -

ROV - Mikuljaca RMS-MO Gubavica Agpril 30, oK

Studio 88 - Fortica FMS-MO Gubavica April 27, 2015 -

Studio 88 - Fortica RMS-MO Gubavica April 27, 2015 -

RSG - Fortica FMS-MO Gubavica April 27, 2015 -

RSG - Fortica RMS-MO Gubavica April 27, 2015 -

Kalman - Fortica FMS-MO Gubavica April 37, 2015 : Wrang P KALMAN
Kalman - Fortica RMS-MO Gubavica April 27, 2015 -

Radio FBili - Fortica FMS-MO Gubavica Agpril 27, 2015 Wrang PT RADID FEDERACLIE
Radio FBiH - Fortica RMS-MO Gubavica April 37, 2015 £ -

Otvorena mreza - Fortica FMS-MO Gubavica April 37, 2015 Wrang PL

Otvorens mreza - Fortica RMS-MO Gubavica Agpril 27, 2015 Wrang PT
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