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Plan of the presentation

A DAB/DAB+ infrastructure

A Some figures for professional setup

A Software Defined Radio and Open tools
A Demonstration

A Discussion
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DAB+ Infrastructure
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DAB/DAB+/DMB transmission infrastructure

- —

Service S
Information FIC

Multiplex
Informaltion

4 7{:)))

"

11 1”"
.N R
1 A

MHZz > f

b4
iZ
2 3

——

g
g

Source:
———— , - - www.worlddab.org

“oper  Fig- 1: Generation of the DAB Signal




Infrastucture
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Encoder: create the DAB+ HE-AAC audio stream
Ensemble Multiplexer: Gather all the streams (+data)
Modulator: Create the digital radio signal

Amplifier: pump up the jam ;-)

Mask Filter: to meet BAKOM spectrum requirements
Antenna: radiate the jam
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+ communication lines (STL) between studio,
multiplexer and transmitter sites
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For single frequency network of many transmitters, add:

A GPS synchronisation clocks ﬁ
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DAB+ professional setup
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Typical prices for professional equipment

DAB+ Encoder ~4000u

Transmission to operator Leased line:
500-15000/month

DAB multiplexer ~156000

Modulator ~106WO00O0

250 Watt effective amp ~200W000

Mask Filter 1500-2500 u

Antenna 500 U (dipole) - 2000 u (panel)
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Typical price for professional sites

Investment:
ASmall site (~5000W) : ~
ABigsite (>1kW : 12006000

A + accessories (mast, etc)
A + installation
A + engineering, bakom, ORNI/NIS

Running costs

A Rent, Electricity, Cooling
I Typical for an operator: 2000-1 0 6 0 O thonthr s /
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Professional solutions

A High Investment&Operational costs (CAPEX/OPEX)

I Increase with the number sites and SFN
But division by the number of stations

Finally turns out to be cheaper than FM for national or
big broadcasters

v

A Often not affordable for local/community/non
commercial broadcasters

T\

Proprietary solutions
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Operator solution not easily scalable
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Digital radio broadcast,
far too complex/costly

OPENDIGITALRADIO.ORG



mmbTools

website: mmbtoolscrcca

It may not be the case
anymore...
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Software defined radio
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Traditional approach of radio transmission/reception

A Specific dedicated hardware
A Low volumes, high prices

A Limited flexibility

A Few possibilities of evolution

a
BI-D2 INAI4A
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Qutput: 400 Mv P/P- 13 Ohm load, 8.2V P/P - Open
with 10 VDC on REG and FMT
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Software Defined Radio (SDR) Principle

RF
Frontend Antenna

D/A
. converter .

A Software (de-)modulation
I Can run on a standard PC platform

A Generic hardware
I « Like a soundcard » but for radio waves .

=> High flexibility, limited by CPU/Interface ﬁ
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PC platform nowadays

A Powerful enough to perform live encoding, multiplexing
and complex modulation (COFDM) on a single PC

A High speed interfaces
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A Incredibly low price considering the complexity and
processing power
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A great blackbox !

RFa CLK 1O

USRP

www.ettus.com Universal Software Badio Periphberal
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Democratisation of Software Defined Radio

A USRP: Universal Software Radio Peripheral
i Open hardware solution sold by Ettus for 700$
I Schematics, FPGA code available to the public
I Can transmit or receive signals up to 15MHz BW
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