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Digital Broadcast Technologies
Spectrum 
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Digital Video Broadcasting – Terrestrial (DVB-T).
What is DVB-T? 

Digital Video Broadcasting – Terrestrial (DVB-T) is a digital system 
for transmitting TV signals via antennas. To receive DVB-T signals, 
users need only a single additional device, the "set-top box", which
is placed within the circuit between the user‘s antenna and TV.

In addition to "regular" programming, DVB-T offers many new
services – for example, media services such as multimedia
CityGuides and business channels featuring top regional news
headlines.

Modern digital technology brings a whole new world of variety to TV: 
lively, colorful, entertaining, interesting and educational. For both
home and mobile viewers.
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Digital Video Broadcasting – Terrestrial (DVB-T).
Advantages of DVB-T. 

Programming and variety:
With the new digital technology, users can receive well over 20 
channels via antennas.

Transmission quality:
DVB-T provides significantly better picture and sound quality than 
existing analog systems.

Portable reception:
TV reception without any TV connection socket or cable. With  
simple room or device-mounted antennas, users can receive DVB-T  
digital signals almost anywhere – at home, in the garden … even on 
the go.

Mobile reception:
"Mobile" reception means "mobile" – digital TV in moving cars, 
buses or trains. This opens the way to new applications that would 
be inconceivable with regular TV.
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Digital Video Broadcasting – Terrestrial (DVB-T).
Reference System DVB-T. 

function

location
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Digital Video Broadcasting – Terrestrial (DVB-T).
Reference System DVB-T (Multiplex). 

MIP-Inserter

TP1 TP2

MPEG - MTS

SI-Generator

Re-Multiplexer

MPEG - MTS

• Insertion local Service-Informationen
• SFN-Synchronization
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Digital Video Broadcasting – Terrestrial (DVB-T).
Reference System DVB-T (Multiplex local). 

• Hinzufügen eines TS zu einem MTS
• Ersetzen eines TS durch einen lokalen TS
• Codieren lokaler analoger Programme
• Near Seamles Splicing (störungsfreies Überblenden)
• Einpflegen der lokalen Service-Informationen
• SFN-Synchronisation (bei Bedarf)

MIP-Inserter

TP1 TP2

SI-Generator

Re-Multiplexer

MPEG - MTSAnalog - TV

MPEG - TS
Encoder

MPEG - MTS

Media&Broadcast, SSE
Broadcast / Dr. Dirk Hetzer
Jan. 2007; Seite: 9

Digital Video Broadcasting – Terrestrial (DVB-T).
Reference System DVB-T (Transmitter). 

• Aufbereiten des OFDM-Signals
• SFN-Synchronisation (bei Bedarf)
• Leistungsverstärkung
Modulator gehört zum Sender
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DVB-T was introduced in Berlin at the initiative of broadcasters and
Medienanstalt Berlin-Brandenburg (Berlin-Brandenburg media 
authority), and the introduction consisted of three phases:

1st phase: Starting in November 2002, regular digital 
broadcasting of a first group of eight channels (four public and 
four private channels) began. Analog broadcasting of these 
channels also continued.

DVB-T introduction in Berlin.
Schedule: introduction in three phases.
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DVB-T introduction in Berlin.
Schedule: introduction in three phases.

DVB-T was introduced in Berlin at the initiative of broadcasters and
Medienanstalt Berlin-Brandenburg (Berlin-Brandenburg media 
authority), and the introduction consisted of three phases:

2nd phase: at the end of February, analog broadcasting of the  
four private channels was swiched off; from that time on, these 
channels were available only through digital reception. Analog 
broadcasting of the public channels was continued, at lower 
broadcast-power levels. The capacity that became available 
when the four analog channels were taken off the air was then 
used for transmission of the new digital service.

N
ov

. 0
2

Fe
br

. 0
3

A
ug

. 0
3

Media&Broadcast, SSE
Broadcast / Dr. Dirk Hetzer
Jan. 2007; Seite: 12

DVB-T introduction in Berlin.
Schedule: introduction in three phases

DVB-T was introduced in Berlin at the initiative of broadcasters and
Medienanstalt Berlin-Brandenburg (Berlin-Brandenburg media 
authority), and the introduction consisted of three phases:

3rd phase: On 4 August 2003, all remaining analog broadcasting 
was swiched of, bringing introduction of DVB-T in Berlin to a 
successful competition.
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DVB-T introduction in northern Germany.
Hannover / Braunschweig area.

Roof antenna

Room antenna
Outdoor antenna

Provided via                    

24 May 2004:
4 bouquets (16 channels)

8 November 2004:
6 bouquets (24 channels)

View with transmitter data prior to final 
coordination
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DVB-T introduction in northern Germany.
Bremen / Unterweser area.

Roof antenna

Room antenna
Outdoor antenna

Provided via

24 May 2004:
4 bouquets (16 channels)

8 November 2004 :
6 bouquets (24 channels)

View with transmitter data prior to final coordination
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DVB-T introduction in northern Germany.
Bereich Hamburg / Lübeck.

Roof antenna

Room antenna
Outdoor antenna

Provided via

4 November 2004:
4 bouquets (16 channels)

March 2005:
6 bouquets (24 channels)

View with transmitter data prior to final 
coordination
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DVB-T introduction in northern Germany.
Kiel area.

Roof antenna

Room antenna
Outdoor antenna

Provided via                    

4 November 2004:
4 bouquets (16 channels)

March 2005:
6 bouquets (24 channels)

View with transmitter data prior to final 
coordination
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DVB-T introduction in North Rhine - Westphalia.
Cologne / Bonn area and 
Düsseldorf / Ruhr region.

Roof antenna

Room antenna
Outdoor antenna

Provided via                    

Cologne / Bonn area:
24 May 2004:
4 bouquets (16 channels)

8 November 2004
6 bouguets (24 channels)

Düsseldor / Ruhr region:
8 November 2004
4 bouguets (16 channels)
4 March 2005
6 bouguets (24 channels)
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DVB-T introduction in Germany.
Other regions.

Arround 70 % of Germans reache

• Berlin ca. 5,5 Mio.
• North Germany (2004): ca.10 

Mio.   
• NRW (2004): ca. 15. Mio.  
• Rhine-Main (10/2004): ca. 6,5 

Mio.  
• Rhein-Neckar + 

Stuttgart (2006): ca. 10 Mio.  
• Leipzig/Halle +

Erfurt/Weimar (05/2005): ca. 3,5 
Mio.  

• Munich+
Nürnberg (05/2005): ca. 4,8 Mio.

Sum: ca. 55,3 Mio.
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Some European neighbors, such as  
UK and Spain, are already operating 
DVB-T networks. Others, such as 
France and the Netherlands, are 
currently making the transition to the 
new technology. And the new 
system's popularity is not limited to 
Europe – other regions of the world 
have also chosen the European  
DVB-T standard (areas marked in 
orange on the map at right).

DVB-T.
A worldwide standard.

• ASTC (Advanced Television Systems Committee)

• DVB-T (Digital Video Broadcasting – Terrestrial

• Decision in favor of DVB-T expected

• ISDB-T (Integrated Services Digital Broadcasting –
Terrestrial

• Undecided
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DVB-T.
Receiver Equipment
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Digital Broadcast Technologies
Agenda 

Digital Video Broadcasting – Terrestrial (DVB-T)
Digital Video Broadcasting – Handheld  (DVB-H)
DAB / DMB
Other
Summary
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Digital Broadcast Technologies
DvB-H Reference System 

Multimedia
Terminal

Source: Dr. M. Kühn, Broadcast Asia‘01

Broadcast Network

Broadcast
Content Multicast

Service

Unicast

Service

Mobile Phone NetworkCell Phone Operator

Broadcast
Server

Internet

Internet
Server
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Digital Broadcast Technologies
DvB-H Reference System 
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Digital Broadcast Technologies
DvB-H vs. DvB-T 

Transport Layer (EN 301 192; EN 300 468)
• Time Slicing
• MPE FEC
• Definition of TPS Bits for additional 

SignallingTime Slicing
MPE FEC

TPS Signalling

DVB-T
4K

TPS

Physical Layer (EN 300 744; TS 101 191)
• Identical to DVB-T in 2K and 8K Mode
• Enhanced physical layer features

• 4k Mode
• 8k / Native Interleaving
• TPS Signalling
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Digital Broadcast Technologies
DvB-H Time Slicing 
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Digital Broadcast Technologies
DvB-H Mobile Performance

Speed vs. Dopplerfrequenz
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DVB-H, 
8K

16-QAM, 
CR = 2/3

DVB-H, 
4K

16-QAM, 
CR = 2/3

DVB-T, 
8K

16-QAM, 
CR = 2/3

DVB-H, 
8K

16-QAM, 
CR = 2/3
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Digital Broadcast Technologies
DvB-H Planning 

+10 dB

16-QAM; CR=2/3

DVB-H Terminals (λ/10 Antenna)

- 6 dB

-8.8 dB

16-QAM; CR=1/2 ;  3.32 Mbit/s loss !

Real Indoor Reception

Improved Noise Figure (3 dB)

QPSK; CR=2/3 ;      6.62 Mbit/s loss !

Improvement of Coverage due to alternative Modulation Parameters

• Planning Aspects MUST be investigated !
• Optimized Modulation Parameters and Network Structures have to
be found (from technical and cost-efficient view)!
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Digital Broadcast Technologies
DvB-H Protocol Stack 
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Digital Broadcast Technologies
DvB-H Terminals 

Lab- and field trials with 6 different 
terminal types 

These trials gave interesting 
findings 

All tested terminals showed less 
sensitivity than assumed in current 
network planning 

Values range from -7dB up to -18dB 
less sensitivity in AWGN channel  
than required in the DVB-H 
implementation guideline 
(46,2dBuV/m) 

Media&Broadcast, SSE
Broadcast / Dr. Dirk Hetzer
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Digital Broadcast Technologies
DvB-H Terminals 
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Digital Broadcast Technologies
DvB-H Trial Germany 2006

Niedersachsen
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g
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4 locations controlled by a 
central play-out @ T-Systems in 
Berlin

Region Transmitter ERP in 
kW 

Antenna 
Height 
in m 
 

UHF-
Chanel 

Berlin Alexanderplatz 20 358 39 

 Schäferberg 50 205 39 
Hamburg HHT 50 254 53 

 Höltigbaum 10 155 53 
Hannover Telemax 20 276 40 

München Olympiaturm 20 284 38 
 

Approx. 1000 handsets have 
been sent out to VIP users 
(press, politics, regulation)
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Digital Broadcast Technologies
DvB-H Trial Germany 2006

14  TV Services
H.264AVC CBR @ 256kbps
QVGA 320x240 @ 12.5fps
Audio HE-AAC @ 64kbps

6    Radio Services
HE-AACv2 @ 64kbps

ESG Automatic 
DVB-IPDC (CBMS)
BMCO Profile 1
Bootstrapping
program plan import
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Digital Broadcast Technologies
DvB-H Roll-out  Planning Germany 2007

Planning for the foreseen roll-out 
Q4/2007 has already been 
started

Based on population 
coverage
Network planning
Head-end/IPDC system
Contribution and distribution 
networks

Location 
probability Million %

>    95 % 40 49
>    70 % 46 57
<=  70 % 36 43

pop coverage
portable outdoor reception
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Digital Broadcast Technologies
DvB-H Challenges

OMA BCAST support (ESG, SCP)

Interactivity

Adaptation to the MNO infrastructures

Statistical Multiplex on radio and TV services

Roaming and handover

Network planning optimization

Network optimization (structure, GAP fillers)
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Digital Broadcast Technologies
Agenda 

Digital Video Broadcasting – Terrestrial (DVB-T)
Digital Video Broadcasting – Handheld  (DVB-H)
DAB / DMB
Other
Summary
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Digital Broadcast Technologies
DMB System 

DMB-Service 
Provider

•Transmitter
•Transmitter

•Transmitter

•Transmitter
•Transmitter

•Transmitter

•Transmitter

•Transmitter

•Transmitter

•Transmiiter

Downli
nk

Downli
nk

Downli
nk

Service-
Node

Service-
Node

Service-
Node

Local Content
Provider

Local Content
Provider

Uplink

TV-
PlayoutMNO 1

MNO n

Distribution Network

Mod-
Network

Mod-
Network

Mod-
Network

•Repeater
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Digital Broadcast Technologies
DMB System Example IFA Berlin 

TV Program

Audio Program

Data (NPAD)

DMB Encoder

5.1 Audio Encoder 

MMDS Data Inserter

Ensemble
Multiplexer

DMB EncoderAV Server

Erkner

Schäfer-
berg

DAB Distribution
Center

Alexander-
platz

TX

TX

TX
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Digital Broadcast Technologies
DAB / DMB Protocol  

Application Application

BT LiveTime: 
Microsoft WM 9

Video : H.264
Audio:  HE AAC

Application Application Application

MO
T

Data Group

Packet 
Layer

Subchannel Subchannel

Enhanced
Stream Mode

FEC (RS)

MPEG TS

Subchannel

Packet Layer

Data Group

IP

FEC (RS)

Profile 1 (Korea)
Video : H.264
Audio:  BSAC

Profile 2 
(Europa)
Video : H.264
Audio:  HE AAC

Main Service Channel

DMB Services
Enhanced Packet Mode

IP
D

C
, U

M
TS

, 
D

V
B

-H
 

C
om

pliant

Enhanced Stream Mode

RTP

UDP

IP

Standard DAB Data Services
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Digital Broadcast Technologies
DMB Roll-out 

0,8 %10 %1,1 %13,1 %percentage

2.970 km²8.241.0793.903 km²10.826.97831total

246 km²411.986298 km²491.6853Leipzig

89 km²85.383110 km²96.6982Kaiserslautern

157 km²497.006198 km²581.0592Stuttgart

135 km²410.135179 km²485.3321Nürnberg

214 km²818.057306 km²1.206.9381München

538 km²2.026.556868 km²3.279.8594Berlin

164 km²472.233204 km²513.4972Hannover

589 km²1.378.689735 km²1.698.9266Hamburg

202 km²563.464244 km²646.1992Frankfurt

94 km²262.028103 km²278.1003Gelsenkirchen

243 km²524.958277 km²582.4623Dortmund

290 km²790.484401 km²966.2232Köln

areaInhab.areaInhab.

City areaCity area

portabel indoorMobile Usage
Trans.City
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Digital Broadcast Technologies
DMB Data Example 
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Digital Broadcast Technologies
DMB / DAB future Multiplexing 

DAB R1 DAB R2 DAB R3 DAB R4 DAB R5 DAB R6

DMB
R5

DMB
R6

DMB
R1

DMB
R2

DMB
R3

DMB TV2

DMB TV1DMB
R5

DMB
R6DAB R1 DAB R2 DAB R3 DAB R4

DAB R1 DAB R2 DAB R3 DMB TV1

DMB TV1 DMB TV2DMB
R4

DMB
R5

DMB
R6

DMB
R7

DMB
HQ-R1

2006

2007

2008

2010

Receiver
penetration

2006 2010

Legacy DAB receiver

DAB/DMB-receiver

2007 2008 2009

6
4 3 3
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Digital Broadcast Technologies
DMB / DAB future Multiplexing 

Nati
on

wide
 N

etw
ork

MUX1

R
eg
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na

l
SF

N
 M

U
X 

3

Regional

SFN MUX 3
Town A

Town B

Boom-Town C
Town D

Town E

Town F
Town G

Local
Network MUX 4

Local
SFN MUX BT1

Local
SFN MUX BT2

Local
SFN MUX BT3

Local
SFN MUX BT5

•Scalable network roll-out

•Mix of local, regional and 
nationwide content

•100% area-coverage for a 
reasonable price (VHF, 
small multiplex). Essential 
asset for all automotive
applications!
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Digital Broadcast Technologies
DMB Roll-out       2. Step 

Berlin, München, Köln, Dortmund, 
Gelsenkirchen, Leipzig, 
Kaiserslautern, Hamburg, Frankfurt, 
München, Nürnberg, Stuttgart,
Essen, Düsseldorf, Bremen, Duisburg, 
Dresden, Bochum, Wuppertal, 
Bielefeld, Bonn, Mannheim, Karlsruhe, 
Wiesbaden, Münster, 
Mönchengladbach, Augsburg, Aachen, 
Chemnitz, Braunschweig, Halle 
(Saale), Krefeld, Kiel, Magdeburg, 
Oberhausen, Lübeck, Freiburg, Erfurt, 
Hagen,

ca. 
20 Mio. 
EW
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Digital Broadcast Technologies
DMB Roll-out    Step 3 

Berlin, München, Köln, Dortmund, 
Gelsenkirchen, Leipzig, Kaiserslautern, 
Hamburg, Frankfurt, München, Nürnberg, 
Stuttgart,

Essen, Düsseldorf, Bremen, Duisburg, 
Dresden, Bochum, Wuppertal, Bielefeld, Bonn, 
Mannheim, Karlsruhe, Wiesbaden, Münster, 
Mönchengladbach, Augsburg, Aachen, 
Chemnitz, Braunschweig, Halle (Saale), 
Krefeld, Kiel, Magdeburg, Oberhausen, Lübeck, 
Freiburg, Erfurt, Hagen,

Rostock, Kassel, Mainz, Hamm, Saarbrücken, 
Herne, Mühlheim/Ruhr, Osnabrück, Solingen, 
Ludwigshafen, Leverkusen, Oldenburg, Neuss, 
Potsdam, Heidelberg, Paderborn, Darmstadt, 
Würzburg, Regensburg, Recklinghausen, 
Göttingen, Wolfsburg, Heilbronn, Bottrop, Ulm, 
Ingolstadt, Offenbach, Pforzheim, Bremerhafen, 
Remscheid, Reutlingen, Fürth, Salzgitter, 
Moers, Siegen, Koblenz, Cottbus, Gera, 
Berg.Gladbach, Hildesheim, Jena, Erlangen, 
Witten, Trier, Zwickau, Schwerin.

ca. 
26 Mio. 
EW
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Digital Broadcast Technologies
DMB System 

Erdfunkstelle
Usingen

SAT Empfang
und Senderstandort

Playout und 
DMB Uplink

DMB Senderstandorte

Köln 8 Köln 25

Köln 
0

München 
Olympiaturm

Stuttgart-
Burgholzhof

Stuttgar-
Frauenkopf

ASTRA TP G 8 23.5 °

Frankfurt 
16

2 Mbit/s Zuführung

Berlin 
Alex

Berlin 
Masuren-
alle

Berlin
Schäferberg

Berlin 
Winterfeld-
straße SAT Empfang und 

Verteilung
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Digital Broadcast Technologies
DMB Example Berlin    L-Band 
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Digital Broadcast Technologies
DMB Example Mobile Terminal Samsung SGH-P900

Gewicht: 124 g
Maße: 94,5x47,5x26,6 mm
Netze: TriBand - 900/1800/1900 MHz - Kein UMTS!
Display: 240x320 Pixel mit 262144 Farben
Besondere Funktionen: 
- DAB- und DMB-Empfänger (derzeit nur L-Band) mit 
TV-Out für Anschluss an größere Bildschirme und 
Beamer
- Rekorderfunktion für DMB-Streams
- 128 MB Speicher intern und mittels MicroSD-Karte
erweiterbar
- 2 Mega-Pixel Digital-Kamera
- MP3-Player 
- MPEG-4- Videoplayer
- Organizer

Media&Broadcast, SSE
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Digital Broadcast Technologies
Agenda 

Digital Video Broadcasting – Terrestrial (DVB-T)
Digital Video Broadcasting – Handheld  (DVB-H)
DAB / DMB
Other
Summary
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Digital Broadcast Technologies
DRM System 
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Digital Broadcast Technologies
DRM Transmission

OFDM- Parameter OFDM- Parameter 

16 2/32026 2/326 2/3Ts = Tu + Tg [ms]

7 1/35 1/35 1/32 2/3Tg [ms]

9 1/314 2/321 1/324Tu [ms]

DCBA

Robustness ModeParameter

Tu … used symbols
Tg … guardinterval
Ts … total symbols
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Digital Broadcast Technologies
DRM Transmission

Mögliche Bandbreiten des DRM-
Signals bei Kanalraster Bc von

9 kHz 10 kHz

Mögliche Bandbreiten des DRM-
Signals bei Kanalraster Bc von

9 kHz 10 kHz

4,5 kHz 5,0 kHz

9,0 kHz 10,0 kHz

18,0 kHz 20,0kHz
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Digital Broadcast Technologies
DRM Transmission Modus

Mode A: Bodenwellenausbreitung mit geringem Fading
(Standardmode für Lang- und Mittelwelle)

Mode B: Zeit- und Frequenzselektive Kanäle
(KW und Raumwellenausbreitung bei MW)

Mode C: wie Mode B, aber für schneller veränderliche Kanäle
Mode D: Höchste Robustheit für schnell veränderliche Kanäle

mit langen Echolaufzeiten

Mode A: Bodenwellenausbreitung mit geringem Fading
(Standardmode für Lang- und Mittelwelle)

Mode B: Zeit- und Frequenzselektive Kanäle
(KW und Raumwellenausbreitung bei MW)

Mode C: wie Mode B, aber für schneller veränderliche Kanäle
Mode D: Höchste Robustheit für schnell veränderliche Kanäle

mit langen Echolaufzeiten
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Digital Broadcast Technologies
DRM Parameter

14,621,023,6Datenrate 
[kBit/s]

PL1PL1PL1PL

16 QAM64 QAM64 QAMModulation

BBAMode

10,010,09,0B [kHz]

KW robustKW normalLW/MWParameter
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Digital Broadcast Technologies
DRM Endsystems

Roberts MP40

Murphy Richards
pricing: 199€
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Digital Broadcast Technologies
DRM+ 

Erweiterung des DRM Systems für Band I und II 
(UKW)
Kompatibel zum vorhandenen Kanalraster
Basierend auf OFDM mit einer Bandbreite von 
100kHz
Schrittweise Einführung ist geplant (Sender für 
Sender)
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Digital Broadcast Technologies
Summary 

DvB-T will generate a new digital period
DvB-H / DMB as basis for mobile TV with 
interactive channels
DRM / DRM+ / DAB as basis for  digital radio
DxB converging on IP core possible


