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Abstract

In recent years, he transition from analogue to digital communicationsystems ha been
the main activity of all relevant research. Many countries hae already switched toterrestrial
digital audio broadcasting taking advantage of digital properties. This diploma thesiss
concernedwith the aspects of analogue and digital radio, aiming at a comparison of the two
systems, since Greece is a candidate for transition to digital radio.

In the second chapter are presented the basic principles of the existignalogue radio,
as well as thebroadcasting standards that follow. The third chapter provides an overview of
the new DAB+ digital network. In particular, the transmission channel modeling anthe basic
principles of the DAB+ organization are presented by the network designér @iew (RF
properties, modulation, transmission frame structure, encoding). The fourth chapter deals with
the block diagrams of the DAB+ transmitter/receiver and the technique thatincorporates
DABt+ to achieve goodsound quality with low bit rate. Chapter 5 defies the mainparameters
for the terrestrial radio coverage, as they will be used for the next chapter, which simulates
coverage in a part of Greece. In thithesis, ICS Telecomsoftware was used to study the
coverage of the two radio systems. For this pure, we also describe the propagation models
used by the ICS to calculate the signal losses from the transmittgite to target area Finally,
based on the system capabilities of the two networks and the coverage that emerged, the
seventh chapter compares BB+ with FM both in tems of spectrum utilization, investment
costand power consumption.

Key words: terrestrial digital radio, single frequency networks,guard interval, transmission
channel, minimum field strength, coding, network simulaton, spectral efficiency, design
standards, propagation model
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Services
Areas Monophonic dB(UV/m) Stereophonic dB(UV/m)
Rural 48 54
Urban 60 66
Large cities 70 74
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Radio-frequency protection ratio (dB) using a maximum
frequency deviation of +75 kHz
\( armer ) Monophonic Stereophonic
frequency
3{) L?I‘:I];]}g Steady Tropospheric Steady Tropospheric
interference interference nterference interference

0 36.0 280 450 37.0

23 310 270 510 43.0
30 240 220 510 430

75 16.0 16.0 450 37.0
100 120 120 330 5.0
125 9.3 9.5 24.5 18.0
150 8.0 8.0 18.0 14.0
175 70 7.0 110 10.0
200 6.0 6.0 7.0 7.0
225 435 4.5 4.5 4.5
250 20 20 20 20
275 =20 =20 =20 =2.0
300 70 10 7.0 7.0
325 -11.5 -11.5 -11.5 -11.5
350 -15.0 -15.0 -15.0 -15.0
375 -17.5 -17.5 -17.5 -17.5
400 -200 =200 -20.0 -20.0
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1jgruvy AmuvAzg Aoy 141 Z1Y ZMUAULAZILI ML LOY AL MR
ReL?1sz1{B 12AtRuB {1zachzehAs 11 JRrROMROEZLL
P2m AR t1dmd AvAvAhkzi zuvz ?P?mjuwuvzh AvzmrRiORRY 1 J W[Z
lzt1o8rRZz 11 PP ubstpRZz1 {Cc 14A?2mc RAV[Z2T85zC A
2Cs)l ) iJzZRMRY 2zZ110OY 1 jruvz AMUAZUM¥PBHYLY N D [LF3Z OwmWIA
RA1l JRWCHA Azuvwe 1 0O[zs

Radio-frequency protection ratio required by broadcasting services
in band 8 (VHF) at frequencies between 87.5 MHz and 108 MHz
using a maximum frequency deviation of = 75 kHz
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Difference between the carrier frequencies (kHz) of the unwanted and wanted signals

Curves M1:  monophonic broadcasting; steady interference
M2 monophonic broadeasting: tropospheric mterference
S1:  stereophonic broadeasting: steady interference
§2: stereophonic broadeasting: wopospheric interference
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Frequency kHz
T-DAB transmission signal spectrum (1.536 MHz channel) (from ETSI Standard EN 300 401
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Mode K /T T A max. frequency
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T™ 111 192 8 kHz ~156 ps ~31 ps ~3 GHz
™ IV 768 2 kHz ~623 us ~123 us ~750 MHz
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OFDM symbol duration and FR#indow (no guard interval):
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Relative weighting, w; /|

Useful co‘mponent

l,.--"fhterferfng component

-Tu 0 A Tu+ A

T-DAB model - Splitting of the signal power into useful and interfering components.

Of1uaddlyY 14 Zuvd 111?95 M1 At d zsY 1A?2%uvY zZuz ABY
KRze1 Az2AKA] AJMRitruvliIsey RJIZIMCBRZJ1 9Y RUBYJ(g
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Receiver behaviour in a mobile propagation channel (from EBBN 047)
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Multiplex and Fast Information Channel (FIC) —
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The Main Service Channel
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Fast Information Channel (FIC)
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Fast Information Block (FIB), 32 bytes

Padding CRC
FIG 1 FG2 FIG n (if neccessary)
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96 ms transmission frame in mode |

Ny
Ve
Fﬂclu'omzmion Fast Information Main Service Channel: 4 * 864(CUs) * 64 bits : 2304 kbit/s
Channel Channel
96 kbit/s
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DAB overall system delay

Mechanism Delay Remarks

Audio coding and decoding ~ 160 ms depending on implementation
MSC Time Interleaving 360 ms prescribed by DAB standard
Convolutional coding and decoding ~ lms depending on implementation
Network (terrestrial distribution) ~2ms

Network (satellite distribution) ~ 275ms Geosynchronous orbit
Transmission (terrestrial) ~ 0.2ms

Transmission (satellite) ~ 135ms Geosynchronous and highly

inclinded elliptical orbit
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