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What is Mobile TV ?

In your car:
DVB-T

Up to 200 km/h in Europe and Asia

On your Laptop…on your Portable LCD
DVB-T

Accesories today
OEM: Q1/2006

On your Cell Phone or PDA:
DVB-H

2006 (US, Italy, Germany,…)
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Outline

1- DVB-T and DVB-H in European Projects

2- Mobile DVB-T solutions for cars 

3- Portable DVB-T solutions for Laptops, Portable LCD

4- From DVB-T to DVB-H

5- Conclusion
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DVB-H tested with success in 
indoor and outdoor with early 
prototypes

DVB-H / DVB-T integrated
receivers

Results in 2006DVB-H tests (continuation 
of the DVB-H Validation 
Task force)

DVB-T mobile Diversity receivers  
tested with success in cars,  up to 
150 km/h

Integrated Mobile DVB-T 
receivers

DVB-T mobile is possible for all 
modulations with Diversity

Mobile DVB-T in carsMCP (2000)

DVB-T mobile is possible in QPSKMobile DVB-TMOTIVATE

DVB-T is usable in fixed applicationDVB-TVALIDATE (98)

ConclusionTested applicationProject name

1- Mobile DVB-T / DVB-H in European Projects

2004

2005

2002
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Mobile DVB-T chip challenges

In Mobile application the DVB-T demodulator chip has to challenge with:
Speed:

Fast variation of the receiving signal => Fast channel estimation
Doppler =>Dynamic correction up to 200 km/h (instead of 50km/h for « static » application)

Fast fadings => Antenna Diversity
Spurious (mainly due to omni-directionnal antenna) :

Adjacent Channels
Co-channel
Industrial Noise

Chip Silicon Area  doubles
compared with « static » application

Additionnal Signal Processing
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Enhanced DVB-T demodulator IC for mobile environments

DiB3000 MC
♦ Fast Locking and Auto-Search Algorithm

♦ Diversity combining

♦ Mobile features :
• Dynamic Guard interval positioning
• Accurate channel estimation (slow and fast fadings)
• Doppler Effect compensation (up to 90 Hz in single mode)

New DiB7000 MNew DiB7000 M

♦ Same features as DiB3000MC
♦ Low power consumption (200mW) and smaller (BGA)
♦ Low cost

DiBcom, Confidential & Proprietary, © 2005

DVB-T Diversity Reference Design Kits and STB

MOD 3500

COMPLETE REF DESIGN MOBILE STB
DIVERSITY STB

Diversity

Front-End
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Mobiles DVB-T receivers at « Equip Auto 05 » show

VISIONETICS
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Criteria tests for Mobile DVB-T 

For MOBILE reception,
the ROBUSTNESS is not only a matter of C/N, but also of SPEED
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WORKING RECEPTION AREA

HIGHER C/N NOT AVAILABLE IN THE FIELD

C/N TOO WEAK

SPEED TOO HIGH

average C/N 

Fd DOPPLER frequency

Average value of C/N
Defined in MCP

MOTIVATE

Used in CONFLUENT
INSTINCT
WING TV

(European projects)

TU6 Mode
(Typical Urban with

6 paths)
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DIB3000MC performance in DVB-T
8k 16QAM CR2/3 GI1/8 (German mode)
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DiB3000MC performance in DVB-T
8k 64QAM CR2/3 GI1/8 (French mode)
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DIB3000MC performance 
in 2k 16QAM 3/4 1/32 (UK mode)
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Mobile DVB-T performance

Speed

745 km/h1235 km/h570 Hz16 dBDIVERSITY 22k 16QAM 3/4  1/32London

150 km/h240 km/h120 Hz19 dBDIVERSITY 28k 64QAM 2/3  1/32Paris

170 km/h280 km/h130 Hz14 dBDIVERSITY 2

100 km/h150 km/h75 Hz21 dBSINGLE
8k 16QAM  2/3  1/8Berlin

@826 MHz@498 MHzF_Doppler
@C/N=25 dB

C/N 
min

Receiver
mode

DVB-T modeCity

Mach 1 !
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Enhanced DVB-T demodulator ICs for portable environments

DiB3000 PDiB3000 P
♦ Low consumption allows a USB self-powered module
♦ Embed all DiB3000MC features except Doppler Cancellation
♦ High sensitivity & High robustness indoor
♦ Low cost

New DiB7000 PNew DiB7000 P
♦ Same features as DiB3000 P
♦ Lower power consumption (150mW) and smaller IC (BGA)
♦ Lower cost

New DiB7700New DiB7700
♦ a DiB7000P with an embedded USB controller
♦ the ultimate low power consumption solution

(250mW with USB cont)
♦ much Lower cost

DiBcom, Confidential & Proprietary, © 2005

STK 7700 : Ultra Low Power DVB-T Stick reference design

Silicon Tuner
MT 2060

USB2
or
Express Card

LNA
NF = 3 dB

LNA
NF = 3 dB

DIB 7700

Very low power
DVB-T Demod
150 mW
(DIB 7000-P)

USB2
Bridge

100 mW

IF

Best external peripheral solution !

Ultra Low Power Stick Design 
(under development)
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Portable  DVD Player with DVB-T Tuner

Portable DVD Player
+ DVB-T Tuner

Diversity
Front-End

Single 
Front-End

or
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Portability tests show the dramatic
reception enhancements  provided by DiBcom’s products

(Squares 50cm x 50 cm)

BER < 10-4 :  67 %

PER ≠ 0      : 33 %

BER < 10-4 : 95 %

PER ≠ 0     : 5%

Single Receiver Diversity 2 Receiver
Eiffel Tower

Short echoes destroy up to 50% of the OFDM  spectrum, due to small phase variations. These short echoes 
need to be compensated by reception with at least 2 antennas, that is, the use of diversity.
DiBcom has implemented diversity for mobile reception, it serves dramatically in portable situation
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DVB-T coverage

indoor incar outdoor fixecar rooftop

27

~80 dBµV/m ~65 dBµ V/m ~45 dBµV/m

DVB-T

DVB-T

DVB-T

15% 20% 35% 100%30%

distance
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IP Datacast – difference to home TV

5 Mbps

MPEG-2 over DVB-T
15 Mbps

IP over DVB-H
11 Mbps

150-400
kbps

30-50 video streams for small screen3-4 TV programs for large screen
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New : The DVB-H approach & objectives

Various modes… (16/64 QAM…).
Most of them reach high mobility 
with diversity (2 receivers)

DVB-T: the constraints to mobility DVB-H targets

Important power consumption
due to the high bit rate 
received in continuous mode

Limited awareness of compatibility 
with mobile application/image

Must be as close as possible to DVB-T
Need to work with single receiver for 
handheld devices – MPE FEC

TIME SLICING (allows a trade-off 
between power consumption and the 
bit rate needed by the application)

Marketing/strong awareness
/contribution by large players

• DVB-H : New DVB-T based standard since Q4/2002 
to develop broadcast services (including TV) on mobile phones 

• DVB-H = Mobile DVB-T + Time Slicing + MPE-FEC



16

DiBcom, Confidential & Proprietary, © 2005

Useful Bit Rate in DVB-T and DVB-H

11.4 Mbits/s14.75 Mbits/s16QAM   CR=2/3   GI=1/8

8.57 Mbits/s11.06 Mbits/s16QAM  CR=1/2   GI=1/8

5.71 Mbits/s7.37  Mbits/sQPSK  CR=2/3  GI=1/8

DVB-H (3/4)DVB-TModulation

DiBcom, Confidential & Proprietary, © 2005

From DVB-T to DVB-H …

DVB-T

Modulator

Transport 
Stream MuxClassical

MPEG2 TV

DVB-T Set Top Box

In-Can
IF

Tuner

DVB-T
Demod

TS demux
MPEG2 

Video/Audio 
Decod

A/V out
To Home TV

DVB-H antenna :
~10 dB lossDVB-H ready Mobile Phone

DVB-H IPE
Encapsulator with

Time Slicing & 
MPE-FEC

New DVB-H content
e.g. MPEG4, H.264

Over IP

NEW: optional 4K mode

NEW : Time Slicing & MPE-FEC

and DVB-H

Multimedia
Application
Processor

Baseband
Baseband

Silicon
Tuner

Baseband Input 
DVB-H demod

W/ MAC functions
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DIB7000: 
Enhanced DVB-H demodulator IC for Handheld environments

♦ DiB 7000 H :  IC for DVB-H : 
embed all algorithms of DVB-T IC DiB3000MC

♦ Additional features for DVB-H:

• enhanced FEC : MPE-FEC 
- Allows a Maximum Doppler compensation (130 Hz) in single

almost as good in a Diversity2 DVB-T without MPE-FEC
- Allows a C/N improvement by around 3 dB at low speed

• reduced power consumption : TIME SLICING
-Allows to divide the power consumption of the front-end by 10

200mW in DVB-T 20 mW in DVB-H

DiBcom, Confidential & Proprietary, © 2005

DVB-T 
USB2

DVB-T 
USB2

FPG
A

DVB-H MAC

Interface type select

Host processor

or MPEG2-TS

Internal Demod control

WBPR

Interf
select

INSTINCT  DIBCOM  DVB-H demodulator chip
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DVB-T 
USB2

DVB-T 
USB2

FPG
A

INSTINCT  DIBCOM/ FREESCALE  DVB-H  Front-End

DIBCOM DVB-H demodulator chip (20 mW)

FREESCALE
Silicon Tunerchip
30 mW

RF input (UHF)

DiBcom, Confidential & Proprietary, © 2005

Proven Performance Receiver

Typical receiver

Proven performance 
receiver

-3 dB

+ 50Hz

130 Hz



19

DiBcom, Confidential & Proprietary, © 2005

« Proven Performance » DVB-H Receivers
C/N Benefits

Enhanced C/N
(3 dB better than Typical receivers)

Network Capex
- 50 %

Coverage
improvement

+ 50 % end-users

Bit Rate increase
+ 10 services

or
or

16QAM 1/2 1/4 → 9.95 Mbit/s

instead of

QPSK    2/3 1/4 → 6.65 Mbit/s

DiBcom, Confidential & Proprietary, © 2005

EIRP=100 kW

indoor reception : -15 dB

« Typical » reference receiver C/N=16 dB

Berlin

DVB-H « Typical Performance »  in UHF
(Broadcast approach)   

1 050 000 people watching TV

8k 16QAM  CR:1/2  GI:1/4  FEC 3/4

Rec. Noise Figure : 4 dB

Receiver antenna height : 1.5 m

Propag. Model. : Okomura-Hata (Urban)

120 m

Frequ. Carrier : 600 MHz

Rec. Antenna Gain : -6 dB

9 km
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+ 340k end-users
(+ 56 %)

« Typical » reference receiver C/N=16 dB

Berlin

« Proven perfo
rm

ance » rec
eiv

ers

C/N=13dB

940 000 people watching TV600 000 people watching TV

EIRP=100 kW

indoor reception : -11 dB
σcomp = 8 dB

120 m

7 km9 km

600 MHz

DVB-H « Proven Performance »  in UHF
80% indoor coverage in Broadcast approach

DiBcom, Confidential & Proprietary, © 2005

DVB-H « Typical Performance » in UHF
(Cellular approach with small cells)

« Typical » Reference Design

C/N = 16 dB

Paris intramuros outdoor: 7 cells

Paris intramuros Indoor :  49 cells

EIRP=300W

Indoor : -15 dB

h = 30 m

600 MHz
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DVB-H « Proven Performance » benefit in UHF
(Cellular approach with small cells)

« Typical » Reference Design « Proven Performance » DiBcom reference design

C/N = 16 dB C/N = 13 dB

Benefit : 48 % !

EIRP=300W

Indoor : -15 dB

Paris intramuros outdoor: 7 cells 5 cells

Paris intramuros Indoor :  49 cells 33 cells

EIRP=300W

Indoor : -15 dB

h = 30 m
h = 30 m

600 MHz

DiBcom, Confidential & Proprietary, © 2005

« Proven Performance » DVB-H Receivers
Speed Benefit

Enhanced Doppler compensation
130 Hz for « Proven Performance » Receiver
[80 Hz for « Typical Performance » Receiver]

Commuting
(Bus, trains,..)

Europe
185 km/h @ 750 MHz, 8MHz, 8k

[114 km/h only for « Typical Receivers »]

USA
130 mph @ 1.67 GHz, 5MHz, 2k

[80 mph only for « Typical Receivers »]

High Speed Trains

Europe
370 km/h @ 750 MHz, 8MHz, 4k

[228 km/h only for « Typical Receivers »]
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DVBDVB--H BroadcastH Broadcast

Live Content 
Management

Live Encryption 
Server

MPEG-4 AVC 
Encoder

DVB-H 
Encapsulation

IP Encapsulator

Including MPE-FEC & 
Time Slicing features

DVB-H / DVB-T 
Processing

MPEG-2 Multiplexer

Concatenation of multiple 
DVB-H feeds & combining of 

DVB-H & DVB-T streams 

Transmission

DVB-H 
Transmitter

DVB-T / H modulation & 
transmission

DVBDVB--H ReceiversH Receivers

DiBcom, Confidential & Proprietary, © 2005

INSTINCT DVB-H  receiver equipped with
DiBcom demodulator chip and Freescale silicon tuner chip

DVB-H on PDA 

PALM / Palm OS/ MPEG4
Shown at CeBit05 (Munich)

Pocket PC / Windows CE / WM9
Shown at NAB05(Las Vegas)

Mobile Phone
SAMSUNG

Shown at CTIA05 
(New Orleans)

Mobile Phone
SIEMENS

Shown at CeBit05
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Mobility improvement

DVB-T / DVB-H DIB3000MC performance  in TU6
DVB-T : 8k 16QAM CR2/3 GI1/8                     DVB-H : MPE-FEC : 3/4
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MPE-FEC Table 
Error Rate : 10-3

ESR10

ESR10

Portability
improvement
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DVB-H trial in Paris 
Mobile receiver measurement
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Broadcast Standards: 
DVB-H appears as the only true global standard today

Network 
cost / 
user

Mobile 
Front-end 

power 
consumption

Universities

LG 
(Samsung)

Japanese 
companies

Companies 
supporting 
standard

DVB-H or 
other?

T-DMB

ISDB-T 1 
Segment

DVB-H
Media-Flo

DVB-H

Mobile 
Handheld

?DMB-T or 
DVB-T ?CHINA

5ATSCKOREA

2
ISDB-T 13 
Segments

JAPAN

ATSCUS

DVB-TEU + part of 
AP +India…

# prog. 
per 

channel

Fixed 
Reception

Qualcomm 
(proprietary)

DVB-H

Nokia, 
Motorola, 
Samsung,
Siemens 

Crown Castle

50mW
(time slicing)

$1-3

?

$6-10

>$15

?

No time slicing

200mW
No time slicing

120mW
No time slicing

?

30

?
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Conclusion

DVB-T :
• Mobility : up to 200 km/h  even in 64QAM with Diversity receivers (CONFLUENT)
• Portability : 

USB « Sticks » for PC available today
Diversity receivers under development for integration into Laptop PC 
and Portable Media Players (LCD screens) 

DVB-H : 
• World’s first DVB-H demodulator chip  (INSTINCT)
•« Proven Performance » :

Doppler compensation  (130 Hz) as good on a DVB-H / MPE-FEC single 
receiver as on a DVB-T Diversity2 Receiver

Good Mobile performance
3 dB C/N improvement  at low speed thanks to  MPE-FEC 

Good Receiver sensitivity
Low power consumption of the front-end  (50 mW) thanks Time Slicing, 

Silicon Tuner with I&Q inputs (Freescale),  and optimized demodulator IC
Long life time duration of the batteries
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