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Abstract: The digitization of radio broadcasting has a long history and has been under active consideration
as a project for at least 40 years. This paper will provide a brief historical development of digital radio, an overview
and analysis of European and world trends today, as well as additional services offered by the DAB+ system. Further-
more, the paper includes the advantages and challenges of the DAB+ standard compared to FM analogue radio and
Internet radio listening technologies, which countries have developed the standard and their planning approach. The
overall development experience from the environment and the world will serve for the innovative and technological
possibilities of digital radio for the future development in Macedonia. The main focus of the paper is the preparation
of: DAB+ frequency planning in Macedonia, other planning and use cases, as well as a pilot project for the implemen-
tation of DAB+ in Macedonia. Our country is in the experimental phase and preparation for the regulation and intro-
duction of DAB+ digital radio. It is necessary to form an interdepartmental working group (JP Macedonian Broadcast-
ing, Agency for Electronic Communications (AEC), Ministry of Information Society and Administration (MISA),
Agency for Audio and Audio-Visual Media Services of the Republic of Macedonia (AAAMS), Macedonian Radio
Television (MRTV), private broadcasters, etc.) that will prepare a Strategy for the Introduction of DAB+ digital radio
—each in its own part, and thus a change in the Law on electronic communications.
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YCJIYI'H HA PAJJUO DAB+ CO MOJJAPIHIKA 3A KBAJIMTET BO CEBEPHA MAKEJJOHHUJA

A mncrTpaxk T Jurutanusanyjata Ha paJuOeMUTYBAKBETO UMA J0Jra HCTOPHja U KaKo MPOEKT € I10]] aKTUBHO
pasrienyBame HajManky 40 ronuau. OBoj TPy AaBa KPaTOK HCTOPUCKH MPErjes Ha pa3BojoT Ha AUTUTAIHOTO Payo,
nperyiel U aHaiu3a Ha €BPOIICKUTE M CBETCKHTE TPEHIOBHU JICHEC, KaKO M JIOTIOJHUTEIHHUTE YCIYIH KOM T HyAH
cucremoT DAB+. Bo TpyzoT ucto Taka ce pasrienyBaaT NpeIHOCTUTE M MPEAU3BULUTE Ha cTaHgapaoT DAB+ Bo
criopenda co ananoraoto FM-panro n MHTEpHET-TeXHONOTHUTE 3a CIyIIame Pagno, Kako U KOHM 3€MjU IO pa3BHIIe
CTaHIapAOT ¥ HUBHUOT HAUMH Ha IIPHUCTAN KOH IIaHUpamara. L[elToKyITHOTO pa3BOjHO HCKYCTBO OJf OKOJIMHATA M CBE-
TOT K€ TIOCTY’XKH 3a MAHHOT Pa3BOj HAa MHOBAaTUBHUTE W TEXHOJONIKH MOXHOCTH Ha JUTHTaIHOTO pammo Bo C.
Makenonuja. ['maBen (oxyc Ha TpyJOT € IpeTcTaByBamke Ha ulaHupame Ha DAB+ ¢pexdentrmu Bo C. Makenonuja,
JPYTH IUIAHUpama M CIy4ad Ha KOPUCTEHe, KaKo U MUIOT-TIPOCKT 3a nuMiieMenTaiuja Ha DAB+ Bo C. Makeznonuja.
Hamara npxaBa ce Haora BO eKCIIepUMEHTanHa (aza M MOJArOTOBKA Ha peryjanuja U BOBeIyBame Ha AUTUTAIHOTO
panro DAB+. TlotpebHo e dopmupame Merypecopcka pabotHa rpyma ( JII Makenoncka pamuoandysuja, AEK,
MUOA, ABMY, MPTB, npusatau paanoandysepH u Ip.) Koja ke MOJArOTBH CTPATeryja 3a BOBEAYBAbE JUTHTAIHO
panro DAB+ — cekoj BO CBOjOT ziel, a CO Toa ¥ MPOMeHa Ha 3aKOHOT 3a eJISKTPOHCKH KOMYHHUKAIIUH.

Knyunu 36oposu: DAB; DAB+; FM; IP; HE-AAC v2; SFN; OFDM

1. INTRODUCTION Technik (IRT). Project Eureka 147 was established
in 1985 by the European Union to encourage a bot-
tom-up approach to technological development and
to strengthen the competitive position of European

Digital technology for the development of ra-
dio transmission begins with the DAB system which
was developed in 1981 by the Institut fur Rundfunk
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companies on the world market. The Eureka 147
consortium was founded in 1987 with 16 partners
from the EU, and Germany, France, the Netherlands
and the UK are the holders. The Eureka 147 stand-
ard was defined in 1993 with International Tele-
communication Union (ITU) recommendations
published in 1994 and an initial ETSI standard pub-
lished in 1995. Eureka shut down the Eureka 147
project on January 1, 2000. WorldDAB was estab-
lished in 1995 to encourage international coopera-
tion and coordination to introduce DAB to the con-
sumer market. Technical work previously carried
out by Eureka 147 is now carried out within the
Technical and Commercial Committees of World-
DAB. The DAB/DAB+ is defined by international
ITU recommendations, European Telecommunica-
tions Standards Institute (ETSI), European Commit-
tee for Electrotechnical Standardization (CENELEC),
International Electrotechnical Commission (IEC)
standards and national standards (e.g. Australian,
British standards for receivers) [1-4].

WorldDAB, the organization responsible for
DAB standards, released DAB+ the major upgrade
to the DAB standard in 2006, when the HE-AAC v2
audio coded (also known as AAC+). The AAC+
uses a modified discrete cosine transform (MDCT)
algorithm. The new standard, called DAB+, adopted
both the MPEG Surround audio format and stronger
error correction coding in the form of Reed-Solo-
mon coding.

DAB-+ is standardized by the European Tele-
communications Standards Institute (ETSI) [4]. As
DAB is not backwards compatible with DAB+,
older DAB receivers cannot receive DAB+ broad-
casts. However, DAB receivers that will be able to
receive the new DAB+ standard via an upgrade
went live and on sale in July 2007 [5-10].

Existing analog AM and FM systems suffer
from inherent shortcomings and neither can offer
uniform reception quality across the entire coverage
area. AM radio reception is limited by bandwidth
limitations that limit sound quality and by interfer-
ence from other co-channel and adjacent broadcast
channels, and this is particularly problematic during
night-time hours. Analogue FM terrestrial broad-
casting has been pushed to its limits in terms of tech-
nology and programming, and the available freg-
uencies have already been allocated. There is almost
no room for new channels, services and technical
innovations. The FM radio market has become a
limiting field, thus limited to current broadcasters.

This imbalance at the expense of commercial pro-
viders is under criticism because historically based,
public broadcasters have more FM frequencies
available to them. The DAB+ puts an end to this and
revives competition for the benefit of the listening
public. The DAB+ is the perfect complement to the
Internet and vice versa, but the Internet streaming
platform is not a substitute for DAB+. Despite the
Internet, terrestrial transmission of radio programs
allows their anonymous and free use without audio
restrictions.

DAB-+ is a synonym for diversity, quality and
innovation of the programs, and at the same time it
provides innovative radio stations with practically
unlimited opportunities for their program develop-
ment and for new programs of special interest. An-
other aspect of AM and FM analog transmissions is
the inefficient use of spectrum (relative to what is
possible using digital technology). There are many
ways in which digital radio systems can improve
upon analog systems such as [3, 5]:

* Digital signals are more robust than analogue
and can be transmitted successfully at lower trans-
mitter powers.

* Digital systems using coded multicarrier
modulation offer much improved reception on mo-
bile car radios and portables.

» Advanced digital compression techniques en-
able low bit rates to be used successfully, whilst still
producing sound of near CD quality. This makes
digital systems more spectrum efficient.

* The digital bit-stream can be used for trans-
mitting both audio and data.

* A digital radio is much easier to use/tune than
an AM/FM radio.

» The data capability of digital radio can be
used directly or combined with activities such as In-
ternet radio.

According to the latest research and studies
with different scenarios in Europe and the wider
world, using three different transmission platforms:
FM, DAB+ and IP-DAB+ digital radio is the most
affordable way to broadcast radio [7-5].

While traditional receivers are still the domi-
nant device for listening to radio, using a smart radio
as a receiver — Hybrid Radio is the Future. Hybrid
radio seamlessly combines radio broadcasting and
the Internet. A broadcast signal (FM, HD, DAB,
DAB-+) continues to transmit audio (and some data),
but a radio with an Internet connection (WiFi, 3G,
4G, LTE, 5G) can seamlessly connect to the station
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for multimedia and interactivity. Hybrid radio is
evolving with standards and better combines broad-
cast with the radio that the Internet is creating. At
the same time, the range of listening options, whet-
her involving mobile, fixed or portable devices,
smart Hybrid radios has expanded significantly, es-
pecially in cars. Music, streaming platforms, pod-
casts and other formats that aren't radio in the tradi-
tional sense are all competing for listeners [7, 12,
13].

Today, DAB+ has established itself as a new
standard for radio transmission throughout Europe,
and even more widely around the world — also cal-
led green radio. In terms of radio broadcasting, stu-
dies have shown that DAB+ has the lowest energy
consumption, and a hybrid approach of DAB+ and
IP will achieve the greatest energy savings [14, 15].

2. DAB+ IN EUROPE AND THE WORLD
TODAY

The DAB+ system is a sound, video and data
broadcasting system with high efficiency and
power. It uses industry standard audio and video en-
coding techniques to remove redundancy from the
source signals, it then applies closely controlled re-
dundancy to the signal to be transmitted to provide
strong error protection. The transmitted information
is spread in both the frequency and time domains so
that the defects of channel distortions and fades can
be eliminated from the recovered signal in the re-
ceiver, even when working in conditions of severe
multi-path propagation, whether stationary or mo-
bile. Efficient spectrum utilization is achieved by in-
terleaving multiple programmed signals and, addi-
tionally, by a special feature of frequency re-use,
which permits broadcasting networks to be ex-
tended, virtually without limit, by operating addi-
tional transmitters carrying the same multiplexes on
the same radiated frequency. The latter feature is
known as the Single Frequency Network (SFN) [4].

The DAB+ standard is characterized by the
following advantages and challenges [3, 7]:

Advantages:

e It is an open standard with no annual license
fees to be paid by broadcasters.

¢ |t can be implemented for a range of applica-
tions such as wide area or local delivery of au-
dio and data services for mobile, portable and
fixed reception.

o |t can be delivered terrestrially.

Ciiuc. Enexiupoitexn. Ung. Texnon. 8 (1) 19-27 (2023)

It is designed to be used across a wide spec-
trum range, from 30 to 300 MHz.

It uses a wideband COFDM modulation sys-
tem which provides a robust transmission
which is multipath resilient and can provide
high availability coverage.

It can be implemented using on-channel re-
peaters in Single Frequency Networks (SFNS)
or low power gap fillers and extenders. SFNs
may also provide “network gain” giving im-
proved service availability over single channel
services.

It can accommaodate a varying number of audio
services of differing quality with associated
data. The audio quality can range from simple
monospeech to high quality stereo.

Data can also be delivered independently of
the audio services, and standardized applica-
tions exist to enhance the audio service with
visuals, program guides, and others.

It uses mature technologies such as MPEG 1
Layer Il (DAB) and HE AAC v2 (DAB+) au-
dio coding systems and COFDM modulation,
which are also used in the DVB-T video broad-
casting standard. This has led to low cost sin-
gle chip solutions for receivers.

It has been standardized by international ITU
recommendations, ETSI, CENELEC, IEC
standards and national standards (e.g., Austral-
ian, British receiver standards).

A large number of receivers are available for
portable, PCs, mobile, in-car and in-house re-
ception. Receiver prices continue to fall and hit
rock bottom. DAB+ transmission has been
shown to be an environmentally friendly tech-
nology when compared to FM.

The standards include a number of features
which can be used to implement Emergency
Warning Systems and functionality including:
automatic power on from standby through
Emergency Warning signaling (Automatic
switching of services to a specific Emergency
Broadcast both within an ensemble or on a dif-
ferent ensemble, plus various multimedia sup-
port including text, images and applications).

Well placed to be part of a Hybrid radio future,
with terrestrial broadcast carrying audio and
small data services alongside IP connectivity
offering additional higher bandwidth services,
personalization and backchannel interactivity.
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Challenges:

e The MPEG 1 Layer Il audio coding systems
are now dated (compared with new systems)
but they offer excellent robustness against
channel errors due to unequal error protection
(UEP). Most countries which adopted DAB
are now converting to DAB+ to take advantage
of the higher efficiency delivery — up to 2.5
times as many services can be delivered using
DAB+ compared to DAB.

e While a wide range of low cost DAB receivers
are already available, they are still generally
seen as being too costly for general public ac-
ceptance in developing countries, particularly
when compared to the very low cost AM and
FM radios that many listeners currently use.
As integration increases and single (RF +
Baseband) chips become the norm, prices con-
tinue to fall and are expected to reach accepta-
ble prices in those countries in the near future.

e The standard capacity of DAB+ using rate %
FEC is 1.152 Mbps. Given a bit rate per service
of 64 kbps, a single DAB+ ensemble can carry
18 services. In a conversion model, this may
sometimes pose challenges for some radio
broadcast markets, which are typically served
by a mixture of narrowcasting, community,
commercial and national services using AM
and FM frequencies.

e The requirement for multiplexing will over
time reduce the number of transmission sites
and result in more consistent and cost effective
coverage of digital radio services.

Although FM coverage still exceeds
DAB/DAB+ coverage in most countries implement-
ing any type of DAB+ service, a number of coun-
tries undergoing digital radio switchover are under-
going significant DAB+ network expansions, as of
December 2019, WorldDAB provided the follow-
ing worldwide population coverages (expressed in
% ):

Kuwait 100; Malta 100; Monaco 100; Vatican
100; Norway 99.7; Switzerland 99.5; Denmark 98;
Germany 98; UK 97.3; Belgium 97; Netherlands
95; Gibraltar 90; South Korea 90; Czech Republic
85; Slovenia 85; Italy 84; Austria 77; Australia 65;
Poland 56; Ireland 52; Tunisia 51; Sweden 41.8;
Azerbaijan 30; France 25; Spain 20; Ukraine 7.07
[8, 10].

The digital world map of DAB/DAB+ network
coverage provided by WorldDAB is presented in
Figure 1 and that of three types of countries

according to their development and implementtati-
on: countries with regular services, countries with
tests and/or regulations, and countries with interest.

Countries with regulor services Countries with trcls and/or reguiation Countries with interest

Fig. 1. Coverage of DAB/DAB+ network countries
around the world [8]

There are also digital leaders, which are the
countries at the forefront of digital radio according
to most indicators, including wide coverage, ex-
panded offering of new services, advanced legisla-
tion and regulation, including criteria and some-
times even switchover dates.

Countries with incomplete radio coverage are
those where DAB+ has been launched nationally,
with exclusive services (different from analogue
broadcasting), receivers are on the market, promo-
tional campaigns are underway and penetration is
growing (at different rates). Digital Novices are
those countries that have recently launched DAB+
services, with exclusive stations but limited
coverage (specific cities or regions) and limited or
lack of commitment from some key stakeholders.
Let's see and wait for those countries, where regular
digital radio services or trials are available, but there
is almost no market due to lack of receivers but also
in general, lack of commitment from the various
stakeholders. Often this is also related to non-
permanent launch of services.

The data included in the infographic shown in
Table 1 for DAB/DAB+ is provided by WorldDAB
members and partners including market research
agencies, broadcasters, national digital radio bodies,
national ministries, government bodies. WorldDAB
collects the latest available DAB+ data on receiver
sales, new car sales, population coverage, house-
hold penetration, road coverage, national DAB+
stations, digital radio reach, listening numbers,
emerging markets. Updated and published twice a
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year, the WorldDAB infographic includes import-
ant DAB+ data and figures for broadcasters, receiv-
ers and car manufacturers as well as listeners [6 —
9].

Digital Radio Standards more than 80% of dig-
ital stations use DAB+, while the DAB standard
continues to phase out.

3. DAB+ PLANNING IN MACEDONIA
(USE CASES)

For the commissioning of DAB+ equipment
with a power of 500 W at JP Macedonian Broad-
casting (JP MB) for the use of radio frequencies in
the broadcasting service of digital radio (T-DAB), a
temporary approval valid from 10.07.2019 to
09.07.2020 was received from AEC at the point
Vodno - Skopje. The approval was issued for the use
of radio frequencies for experimental purposes, for
a limited area of coverage, for the purpose of intro-
ducing new technologies for a period not exceeding
one year. During this period the DAB+ signal was
broadcast without any problems.

Table 1
DAB/DAB+ infographic data [6, 8]

Countries Sales of New cars DAB/DAB+ Road DAB/DAB+  Number of

cumulative with network coverage household national
DAB/DAB+  DAB/DAB+ coverage DAB/DAB+ Teceiver ™M
Teceiver % 2013 % Km penetration ~ DAB/DAB+

2008 - 2021 2021% % stations

94% 46.000 km 8
48.198 000 98% 97.3% §7% 67% 56
91% 12.700 km 2
21.600 000 94% 98% 98% 27% 9
65% 6.500 km 21
8.095000 100% 84% 95% 13% 50

89% 7.500 km 0
7.000 000 100% 99.7% 97% 3% 32
63% ! /
6.941 000 82% 64% 94% 51% /

99.5% 1450 km 54
5.694 000 100% 99,5% 99% ! 70

8% / /
5428000 90% 39% / 13% /

! 4.800 km 13
2.827000 95% >95% 95% ! 29

95% 1.675 km 29
1.887000 98% 97% 95% 21% 55

98% 1.300 km 6
1.547000 94% 99.9% 99% 36% 1

The 8 radio programs were broadcast on
MRTYV (4 program services used analog input (left
and right audio channel), and 4 program services
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used digital AES/EBU input). The propagation was
excellent because the DAB+ signal was heard with-
out problems within a radius of about 50 km from
the transmission point of RDO Vodno. In this way,
it was possible for citizens who have appropriate re-
ceivers to familiarize themselves with the ad-
vantages of this technology. Then JP MB stopped
broadcasting the DAB+ signal, because it did not re-
ceive a permission from AEC to continue broadcast-
ing [6].

The JP MB launched an initiative to the Min-
istry of Information Society and Administration, for
necessary legal changes (additions, adjustments and
inclusion) of all stakeholders in the process for the
introduction of DAB+ digital radio in the Republic
of North Macedonia. Currently, there are 66 private
FM radios and 4 radios from the national service (3
FM + 1 AM), of which 4 private and 4 from the na-
tional service cover the entire territory of the State,
and the others are regional and local [6].

The DAB or DAB+, uses the VHF 111 frequen-
cy range of 174 to 240 MHz for transmission. The
channel width is 7 MHz, which is divided into 4
DAB blocks, resulting in 4 DAB channels in one
VHF channel (i.e. 12A, 12B, 12C and 12D). Each
block is 7/4 MHz wide, i.e. 1.75 MHz, of which
1.536 MHz is used, and the rest is protection from
adjacent channels. At the RRC-06 conference of
North Macedonia has been assigned two allotment
zones (Macedonia northeast and Macedonia
southwest), shown on the division map of North
Macedonia — Figure 2. At the same time, two multi-
plexes have been agreed for each allotment zone in
the VHF area (174 — 240 MHz), presented in Figure
2. Channels 11 and 12 are intended for terrestrial
sound broadcasting (T-DAB). Channels 11 and 12
intended for T-DAB are divided into blocks, where
each channel contains 4 frequency blocks with a
width of 1.75 MHz [6, 11].

’i Mali Viaj

\Uv. h g

b g

| o B & @ North-East Macedonia
@ south-West Macedonia

Fig. 2. SFN allotment zones in North Macedonia



24 B. Pesevski, T. Suminoski, B. Popovski

Figure 3 shows the layout of DAB+ blocks for
VHF channels 11 and 12 — on N. Macedonia. Ac-
cording to the frequency planning of the RRC-6
conference, i.e. AEC, Macedonia has been assigned
— 11A and 12A (southwest and Skopje city), 11C
and 12C (northeast) shown in Table 2 by blocks and
frequencies [6, 11].

& "“““’ \

163-217.004

il I

b) Scbﬁedﬁle of DAB+ Blocks in‘théll.Zth VHF cﬁannel
Fig. 3. Layout of DAB+ blocks in VHF channels 11 and 12

L W = =
123,168 MHz - 224.704 Mz soul-iest (SW)
123936 MHz
The JP MB, taking into account the topology
DAB+ system by upgrading the infrastructure, mo-
casting facilities throughout the territory of North
which the DAB+ program will be broadcast on
tory and roads of the Republic of North Macedonia
many transmitters (with which powers) to cover the

Table 2
Frequency blocks for North Macedonia
- 216,160 MHz - 217,696 MEz soutt-est (SW)
216336 MHz
Skopje city
219,584 MHEz-221120MHz 220,360 MHz _
12
Skopje city
26592 MHz- 128128 MHz 227360 MHz _
and population of the country — according to the an-
alyses and propagation planning, to implement the
unting antenna systems and putting digital radio
transmitters into operation at more than 30 broad-
Macedonia. With the planned antenna systems and
powers of the DAB+ transmitting devices with
more than 30 broadcasting facilities in the network
of JP MB in an 1+1 system, about 90% of the terri-
will be covered at this stage. Further, with measure-
ments and planning, it will be determined with how
rest of the territory of North Macedonia (from about
10%).

For the transmission of the DAB+ signal to all
broadcasting facilities that are planned to broadcast
it, the existing digital IP microwave link network
would be used, which is currently available at
around 85 locations of JP MB and which operates in
a 2+0 system (2x155 Mbit/s). DVB-T multiplexes
are currently being transmitted and broadcast
through a digital IP microwave network to all those
85 locations of JP MB as well as the FM MPX sig-
nal using MPX/IP and IP/MPX converters.

However, for successful implementation of
DAB+, it is necessary to design and perform new
DAB+ antenna systems, but also larger infrastruc-
ture projects — in the construction part, steel struc-
tures and in the energy segment [6].

4. PILOT PROJECT FOR IMPLEMENTATION
OF DAB+ IN NORTH MACEDONIA

The conceptual solution and conceptual pro-
ject of the Antenna System for DAB+ (Kula
Vodno), with general data given in Table 3, was
jointly developed by the Submitters of the prepared
paper and the companies Jampro Antennas from
Sacramento (USA) and AlanDick Broadcast (Great
Britain) with their specialized programs for that pur-
pose. The proposed system is a vertically polarized
DAB+ antenna system with 6 floors per vertical.
Each element is arranged around the FM element
with 2 DAB+ levels for one FM level. The DAB+
Dual Dipole is designed to give omni-directional
with, a 4-way all-around configuration [6].

Table 3
General data for the DAB+ antenna system

General Data

216 —230NMH=z

Vertical

Omni-directional
SD
>=12%0

Sm

2

1 5/8” EIA
50 ohm

3 x2ZKW

Figure 4 shows the horizontal radiation char-
acteristic, and Figure 5 shows the Block diagram of
the DAB+ Antenna System with the arrangement of
antennas, dividers, connecting cables and other ele-
ments.

J. Electr. Eng. Inf. Technol. 8 (1) 19-27 (2023)
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Saation Vodno, Skopje, Macedonia
Frequency 216.928 MMz
Type DAB Shared Aperture 6.4 (24)

Fig. 4. Horizontal characteristic of radiation

KEY DIAGRAM

Vodno, Skopje, Macedonia
DAB Shared Aperture 6.4 (24)
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[1] Main Feeder 1 5/8° Foam 65m 50 Ohm

[2] Powar Diidar S13Ext EQUAL RCTQ-2133/DAB 1 5/8 - /8 50 - 50 Ohen
[3] Cable 78" Foam 8m 50 Ohm

[4] Power Divider BExt EQUAL B25314/9 1 5/8-7/8 50 - 50 Ohm

[5] Cable 17" Faam 3m 50 Ohm

[#] Panel SLOAB Dipole S1.C25507/202 7.16 DIN 50 Ohm

Fig. 5. Block diagram of the DAB+ Antenna System,
Kula Vodno
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Coverage predictions are made by software,
taking into account the coverage parameters —
shown in Table 4. Among other things, they take
into account the use of land and buildings in the in-
tended coverage areas and will be subject to some
degree of variation depending on local conditions.
The clutter databases used are Corine and Glob-
cover. The database may not represent the exact
land use at the time of the simulation.

Table 4

DAB+ coverage parameters

Terrain Data: SRTM1 arcsecond 30m
Resolution

Land Cover: Corine and Globcover
Clutter Databases

Surface refracti 301

0.005
- 15
Climate: Continental Temperate

Propagation Model ITM (Irregular Terrain Model)

Probability 70% of situations
50%6 of time
50%b of locations

Type: Vertical Dipole

Mean Height 133.5m Shared FM Aperture

Transmitter Power 1EW
System G 9.3dB

”]‘Elelg = S 10m /1.5m

Gain odB

Recommended Minimum S4dBuV/m better than 95%
field strengths 47dBuV/m better than 70%o
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SRTM1 30 m, resolution terrain data were
used for this coverage prediction for 1 kW transmit-
ter (Tx) power and the shown antenna system, for
1.5 m receiver height — Figure 6 [6]. The Figure 6
shows a coverage map in the region with a DAB+

Spuras
~ Clavs
- | byerms

™

signal field strength of 47 — 100 dBuV/m, shown in
various colors. The coverage results were obtained
with software solutions made by the mentioned
companies, for the given parameters and antenna
system for DAB+.

Fig. 6. 1kW TX coverage prediction (1.5 m receiver height)
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5. CONCLUSION

This paper presents a platform or standard for
broadcasting a system designed for digital audio
broadcasting DAB+ radio services, with the deliv-
ery of high quality support of digital audio, video
programs and data services for mobile, portable and
fixed reception from terrestrial transmitters in the
frequency bands (VHF I11) in the Republic of North
Macedonia. The DAB+ system is designed to pro-
vide spectrum techniques that are energy efficient in
terrestrial transmission network planning, known as
Single Frequency Network (SFN) and gap filling
techniques. The DAB+ system meets the required
criteria for sharing with other radio communication
services.

We can conclude why Introduction of DAB+
digital radio in Macedonia:

* DAB+ is the best digital radio delivery sys-
tem available.

* Proven technology.

* Efficient infrastructure.

* Deployed worldwide and expanding rapidly.
* Very flexible operation for broadcasters.

* Huge range of products for receivers.

* Great features including scrolling text, im-
ages, EPG and data services.

* Many new developments including interac-
tivity.

The fact is that there are several technological,
economic and environmental aspects that make
DAB-+ terrestrial digital radio advantageous to use.
Many, including relevant research centers and ex-
perts, have analyzed the DAB+ and FM broadcast-
ing systems. Starting with the consumption of elec-
tricity, how the supply of electricity and its con-
sumption will be — become crucial questions in the
years and decades ahead, as well as the increasing
services offered by DAB+.

Concrete planning would be crucial for the fu-
ture of broadcasting. In the countries of Western Eu-
rope, both FM analog radio and DAB+ digital radio
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with a network of transmitters work. This is sup-
ported by practical implementations that show that
DAB+ is economically and environmentally
cheaper and more positive than the existing FM sys-
tem. Finally, the introduction of the digital broad-
casting of audio signals through the DAB+ technol-
ogy, which from the european studies and re-
searches, was recommended as the most optimal so-
lution for the transmission of audio signals in the
countries that plan to start digitalization in this area,
and thus for the Republic of North Macedonia.
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