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Plan of the presentation

ÁDAB/DAB+ infrastructure

ÁSome figures for professional setup

ÁSoftware Defined Radio and Open tools

ÁDemonstration

ÁDiscussion
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DAB+ infrastructure
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DAB/DAB+/DMB transmission infrastructure

Source:

www.worlddab.org
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Infrastucture

ÁEncoder: create the DAB+ HE-AAC audio stream

ÁEnsemble Multiplexer: Gather all the streams (+data)

ÁModulator: Create the digital radio signal

ÁAmplifier: pump up the jam ;-)

ÁMask Filter: to meet BAKOM spectrum requirements

ÁAntenna: radiate the jam

Á + communication lines (STL) between studio, 

multiplexer and transmitter sites

For single frequency network of many transmitters, add:

ÁGPS synchronisation clocks
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DAB+ professional setup
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Typical prices for professional equipment

Equipment Professional

DAB+ Encoder ~4000ú

Transmission to operator Leased line:

500-1500ú/month

DAB multiplexer ~15ô000ú

Modulator ~10ô000ú

250 Watt effective amp ~20ô000ú

Mask Filter 1500-2500 ú

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

Investment:

ÁSmall site (~500W) : ~ 50ô000 ú

ÁBigsite (>1kW) : 120ô000 ú

Á + accessories (mast, etc)

Á + installation 

Á + engineering, bakom, ORNI/NIS 

Running costs

ÁRent, Electricity, Cooling

ï Typical for an operator: 2000-10ô000 Frs/month
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Professional solutions

ÁHigh Investment&Operational costs (CAPEX/OPEX)

ï increase with the number sites and SFN

ÁBut division by the number of stations

ÁFinally turns out to be cheaper than FM for national or 

big broadcasters

ÁOften not affordable for local/community/non 

commercial broadcasters

ÁProprietary solutions

ÁOperator solution not easily scalable
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Digital radio broadcast, 
far too complex/costly 
for small radios
or experimenters ?
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It may not be the case 
anymore...
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Software defined radio
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Traditional approach of radio transmission/reception

ÁSpecific dedicated hardware

Á Low volumes, high prices

Á Limited flexibility

ÁFew possibilities of evolution
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Software Defined Radio (SDR) Principle

[ Your code 
here ]

D/A 
converter

RF 
Frontend

ÁSoftware (de-)modulation

ïCan run on a standard PC platform

ÁGeneric hardware

ï« Like a soundcard » but for radio waves

=> High flexibility, limited by CPU/Interface

Antenna
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PC platform nowadays

ÁPowerful enough to perform live encoding, multiplexing 

and  complex modulation (COFDM) on a single PC

ÁHigh speed interfaces

Á Incredibly low price considering the complexity and 

processing power
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A great blackbox !
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Democratisation of Software Defined Radio 

ÁUSRP: Universal Software Radio Peripheral

ïOpen hardware solution sold by Ettus for 700$

ïSchematics, FPGA code available to the public

ïCan transmit or receive signals up to 15MHz BW
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USRP: Universal Software Radio Peripheral

Baseband complex samples (I/Q)

RF

RF
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What you can do with the USRP and a PC

ÁFM RDS transmission and reception

ÁDAB/DAB+ transmission (CRC-mmbTools)

ÁDRM/DRM+ transmission/reception (Spark, Dream)

ÁDVB standards, possible but no open projects yet

ÁLocal GSM Network (OpenBTS project)

ÁGPS receiver

ÁAircraft beacon receiver

ÁPassive Radar

ÁDECT, RFID, Wifi, etc
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SDR projects
for broadcasting
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DAB Software Radio

ÁDeveloped by Communication Research Center (CRC), 

Canada

ï Francois Lefebvre, Pascal Charest

ï First public demo at IBC2006

ï Presented to WorldDMB TC, Eindhoven 09/2006

ÁCRC-DABMUX: DAB/DAB+/DMB Multiplexer 

ÁCRC-DABMOD: DAB Mode II OFDM modulator (no SFN)

ÁOther tools for slideshow, CELT, DAB+, etc

ÁOpen sourced in 2009-2010 (GPL license)

http://mmbtools.crc.ca
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Opendigitalradio.org

ÁWarning ! 

These tools are not turnkey

solutions

ÁExperimental

www.opendigitalradio.org:

ÁDocument experimentations on 

digital radio broadcasting using

open tools and hardware 

techniques
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Spark

ÁDRM/DRM+ encoder/multiplexer/modulator

ÁNot Free/Open but trial and licensed versions (windows)

Á http://www.drm-sender.de
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Demo !

Encoding, multiplexing, modulating, transmitting 12 DAB+ live programme
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Practical cases with
DAB and CRC mmbtools
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Application: Performance at Label Suisse festival

Á Live local broadcasting of 8 DAB channels

ÁAudio from a video projection of 8 music bands playing

ÁFirst licensed DAB transmission fully open source
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Application: Performance at Label Suisse festival

ÁDAB transmission by Maxxima

ÁVideo projection by MXLab

More information on http://www.opendigitalradio.org


