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FM
lack of available spectrum
growing interferrencies
deteriorating reception
declining coverage

inability to further develop







What to choose?

MBMS
PodCastingInternet



DAB+
Created in Europe 

for Europe



DAB+
the only radio broadcasting system 

which meets stringent ITU
requirements



DAB+ is the future of radio 
broadcasting

free spectrum
better utilisation of the spectrum

resistant to interferences
lower transmission cost ~ 25% costs of FM

modern and growing
ecological– lower radiated powers at the 

same coverages

easy to use



free for listeners

ubiquitous

perfect recepion on the move

wide range of receivers

multimedia

evolutionary

DAB+ System







http://www.se.pl



DAB DAB PlanetPlanet

D
M
B

DA
B+

D
A
B

B
W
S

SlideShow

E
P
G

Journaline

M
P
E
G
-2
 T
S

M
O
T

T
P
E
G

T
D
C





https://tech.ebu.ch/docs/r/r138.pdf



The EBU, considering that, 

1.Radio is of vital cultural importance throughout Europe;
2.Radio is consumed by the vast majority of Europeans every week;
3.Radio is consumed at home, at work and on the move;
4.Terrestrial broadcast delivery is the only free-to-air and cost-effective method for truly 
mobile reception, particularly in cars;
5.AM radio listening is declining in Europe due to issues of poor quality and accessibility;
6.FM radio is constrained by a lack of available spectrum in all developed markets;
7.DAB and DRM are openly specified, complementary, digital radio standards that meet the
needs of Europe’s radio broadcasters. In addition, they are proven to be energy efficient;
8.Multi-standard chips for digital radio decoding are available from many major 
manufacturers which enable radios to be built that decode FM, DAB and DRM;
9.Digital terrestrial radio standards are already in use in Europe with different countries at
different stages of deployment;
10.Radio broadcasters are not all the same; whilst most EBU members are public service
broadcasters with a variety of national and regional services, there are also private
broadcasters of varying sizes, and community broadcasters.



Recommends that,

1.The needs of all radio services in a country be considered when making plans for the
digitisation of radio, including future service expansion, the available spectrum, and the cost
effectiveness of different standards for different services;
2.2.Immediate deployment be done using DAB transmission as defined iImmediate deployment be done using DAB transmission as defined in ETSI EN 300 401 n ETSI EN 300 401 
withwith DAB+ services as defined in ETSI TS 102 563 for digital radio brDAB+ services as defined in ETSI TS 102 563 for digital radio broadcasting in VHF oadcasting in VHF 
Band III;Band III;
3.When DAB coverage is not possible, to use DRM as defined in ETSI ES 201 980 for 
digital radio broadcasting in the frequency bands currently used for analogue radio 
broadcasting;
4.4.Digitisation is accompanied by the deployment of enhanced featurDigitisation is accompanied by the deployment of enhanced features, such as text, es, such as text, 
images andimages and programme guides to keep radio relevant in the digital age;programme guides to keep radio relevant in the digital age;
5.5.Hybrid radio services are deployed with digital broadcasting sysHybrid radio services are deployed with digital broadcasting systems (for example usingtems (for example using
RadioDNS);RadioDNS);
6.Harmonisation in the timetable for deployment of digital radio across Europe, including a
target date for the switch-off of analogue radio, would create a greater momentum and
market take-up.



DAB in the worldDAB in the world

http://www.worlddab.org/country-information
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DAB in the worldDAB in the world



DAB in EuropeDAB in Europe

http://www.worlddab.org/country-information









Just select the station from the listJust sJust select elect thethe station from the liststation from the list

You do not have to know the frequency of your stationYou do not have to know the frequency of your stationYou do not have to know the frequency of your station

























All DAB+/DAB receivers  are 

compatible with FM

All DAB+/DAB receivers  are 

compatible with FM

WorldDMB Digital Radio Receiver Profiles
https://www.worlddab.org/public_document/file/519/World_DMB_Receiver_Profiles_2014-12-10.pdf?1418300077

EBU Recommendation R 126
https://tech.ebu.ch/docs/r/r126.pdf

WorldDMB Digital Radio Receiver Profiles
https://www.worlddab.org/public_document/file/519/World_DMB_Receiver_Profiles_2014-12-10.pdf?1418300077

EBU Recommendation R 126
https://tech.ebu.ch/docs/r/r126.pdf



Digital receiver profilesDigital receiver profiles

Profile 1 Standard Radio Receiver

Profile 2 Rich Media Radio Receiver

Profile 3 Multimedia Receiver

Profile 1 Standard Radio Receiver

Profile 2 Rich Media Radio Receiver

Profile 3 Multimedia Receiver



DLSDLS SLSSLS JournalineJournaline

Surround SoundSurround Sound

TMC/TTITMC/TTI IntellitextIntellitext

EWSEWS

Service followingService following
EPGEPG

Emergency Warning FunctionalityEmergency Warning Functionality

BWSBWS

New functionalities of DAB+New functionalities of DAB+

TextSCA

N

TextSCA

N

in addition to the great soundin addition to the great sound

DL+DL+



Reasons to purchase a digital radio (2011, 2012)Reasons to purchase a digital radio (2011, 2012)



Reasons to purchase a digital radio (2014)Reasons to purchase a digital radio (2014)



DL - textDL - text

artist ▫ titles▫ headlines sport ▫weather

stock exchange ▫ exchange rates▫ …..

artist artist ▫▫ titlestitles ▫▫ headlinesheadlines sportsport ▫▫ weatherweather

stock exchangestock exchange ▫▫ exchange ratesexchange rates▫▫ ……....

DL texts may be closely associated and synchronized 

with the transmitted audio signal

DL texts may be closely associated and synchronized 

with the transmitted audio signal

Each DAB+ receiver is capable to display DL textsEach DAB+ receiver is capable to display DL texts

Dynamic LabelDDynamic ynamic LLabelabel



Dynamic LabelDDynamic ynamic LLabelabel

DL - textDL - text



Dynamic LabelDDynamic ynamic LLabelabel

DL - textDL - text



Dynamic LabelDDynamic ynamic LLabelabel

DL - textDL - text



Dynamic Label PlusDDynamic ynamic LLabel Plusabel Plus

DL+     textDL+     text

Extension of the Dynamic label feature; 
it allows storing and filtering parts of the text (s ent 

as DL messages) in the receiver terminal as DL Plus  
objects, which then can be selected and accessed 

by the listener independently from the currently 
transmitted DL messages

EExtension of the Dynamic label feature; xtension of the Dynamic label feature; 
it allows storing and filtering parts of the textit allows storing and filtering parts of the text (sent (sent 

as DL messages) in the receiver terminal as DL Plus  as DL messages) in the receiver terminal as DL Plus  
objects, which then can be selected and accessed objects, which then can be selected and accessed 

by theby the listener independently from the currently listener independently from the currently 
transmitted DL messagestransmitted DL messages



Dynamic Label PlusDDynamic ynamic LLabel Plusabel Plus

DL+     textDL+     text



Dynamic Label PlusDDynamic ynamic LLabel Plusabel Plus

DL+     textDL+     text

Linking a Descriptor object to another DL Plus object.

The Descriptor objects are intended to be passed to intelligent terminals that can automatically use the information. The

Descriptor objects may also be provided to the user.

PLACE and APPOINTMENT - data for schedule planning software on PDAs and PCs (Calendar e.g. in Outlook). 

They provide address information and time and date information for events foreseen in the future and for 

appointments.

PLACE can be combined with: EVENT, SCENE, CINEMA, TV and ADVERTISMENT

APPOINTMENT can be combined with: EVENT, SCENE, CINEMA, TV and ADVERTISMENT 

IDENTIFIER can be combined with: ITEM.TITLE and ITEM.ALBUM.

PURCHASE and GET_DATA are intended as Hyperlink to Websites, they are directed to internet browsers and other

software. In context with sms numbers, these can be forwarded directly to the phone or to the contact management

software on PDAs and PCs.

PURCHASE can be combined with: ITEM.TITLE, ITEM.TRACK; also with EVENT, SCENE, CINEMA, and

ADVERTISMENT of category INFO. It allows the ordering of music items, tickets for events, products announced in

the commercial or advertisement. It also includes acquiring goods that are provided free of charge. 

GET_DATA can be combined with almost all content types. It allows via link to an SMS or Web source to retrieve 

additional data referring to the object with which it is combined, by applying the indicated sms number or url address. 



DL+    textDL+    text

Dynamic Label PlusDDynamic ynamic LLabel Plusabel Plus



DL+    textDL+    text

Dynamic Label PlusDDynamic ynamic LLabel Plusabel Plus



TextScanTextScan

Extention of DLS (Dynamic Label Segment) serviceExtention of Extention of DLS (DLS (Dynamic LabelDynamic Label Segment) serviceSegment) service

This function allows to scroll through This function allows to scroll through DLS DLS 
text text oon the display n the display 



IntellitextIntellitext

Extension of the Dynamic label feature DLS 

(Dynamic Label Segment)

EExtension of the Dynamic label featurextension of the Dynamic label feature DLS DLS 

((Dynamic LabelDynamic Label Segment)Segment)

Intellitext messages are a Intellitext messages are a 

special form of DL messages, special form of DL messages, 

formatted in such a way that formatted in such a way that 

receivers not supporting receivers not supporting 

IntellitextIntellitext will continue to will continue to 

function normally. function normally. 

The Intellitext system provides The Intellitext system provides 

a means for broadcasters to a means for broadcasters to 

control the lifetime andcontrol the lifetime and basic basic 

formatting of broadcast formatting of broadcast 

information, while the display information, while the display 

of information is userof information is user--driven.driven.



Slide ShowSSlide lide SShowhow

SLS - picturesSLS - pictures

CD covers ▫ talents’ photos ▫ weather maps

stock quotes ▫maps ▫ artists’ photos ▫ webcams

games ▫ ads ▫ sport results... 

CD covers CD covers ▫▫ talentstalents’’ photos photos ▫▫ weather mapsweather maps

stock quotes stock quotes ▫▫ maps maps ▫▫ artistsartists’’ photos photos ▫▫ webcamswebcams

games games ▫▫ ads ads ▫▫ sport results... sport results... 

SLS pictures may be closely associated and synchronized with the
transmitted audio signal

Animated presentations can be transmitted within DAB+ system

SLS pictures may be closely associated and synchronized with the
transmitted audio signal

Animated presentations can be transmitted within DAB+ system



SLS - picturesSLS - pictures
Slide ShowSSlide lide SShowhow



SLS - picturesSLS - pictures

Slide ShowSSlide lide SShowhow



SLS - picturesSLS - pictures

Slide ShowSSlide lide SShowhow

GGuidelines for the creation of visualsuidelines for the creation of visuals::

• Visuals are the figurehead of your station

• Less is more – bigger is better

• Use symbols instead of text

• Provide light and dark slides

• Follow ETSI TS 101 499 v2.1.1

• Limit maximum update rate

http://digitalradio.de/index.php/de/proposals



SLS - picturesSLS - pictures

Slide ShowSSlide lide SShowhow

http://digitalradio.de/index.php/de/proposals

Use symbols instead of text

Use maps, symbols, pictograms instead of continuous text, tables and listings



SLS - picturesSLS - pictures

Slide ShowSSlide lide SShowhow

http://digitalradio.de/index.php/de/proposals

Provide light and dark slides

During night/darkness slides with light background can glare and distract the listener



SLS - picturesSLS - pictures

Slide ShowSSlide lide SShowhow

Proposed usage of visual services onProposed usage of visual services on Digital Radios Digital Radios 

supportingsupporting DAB/DAB+/DMBDAB/DAB+/DMB--RR

http://digitalradio.de/index.php/de/proposals

Given a text-heavy visual (PNG compressed) at an average file-size of 6446 Byte the following 
cycle times per repetition are possible: 

Given a picture-heavy visual (JPEG compressed) at an average file-size of 15342 Byte the 
following cycle times per repetition are possible: 
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SLS - picturesSLS - pictures

Categorized slideshowCCategorized slideshowategorized slideshowSlide ShowSSlide lide SShowhow



JournalineJournaline

Full text information:

“Electronic Magazine“ / “Teletext for Digital Radio“.

Push & store service for any type of radio device

•Content immediately available for interactive use

Full text information:Full text information:

““Electronic MagazineElectronic Magazine““ / / ““Teletext for Digital RadioTeletext for Digital Radio““..

Push & store service for any type of radio devicePush & store service for any type of radio device

••Content immediately available for interactive useContent immediately available for interactive use

Journaline is the platform to enableJournaline is the platform to enable efficient text efficient text 

information servicesinformation services on DAB+ Digital Radioon DAB+ Digital Radio



JournalineJournaline

It works at even 200 bit/sIt works at even 200 bit/sIt works at even 200 bit/s

Provides:

•flexible menu structure for easy access

•detailed text information

(headline, body text)

•list type messages (automatically updated,

e.g. sports results, stock market)

•ticker messages (categorized information)

•bookmarking (favourites feature)

Provides:

•flexible menu structure for easy access

•detailed text information

(headline, body text)

•list type messages (automatically updated,

e.g. sports results, stock market)

•ticker messages (categorized information)

•bookmarking (favourites feature)



JournalineJournaline

Broadcaster BenefitsBroadcaster Benefits

•• Specifically designed for digital broadcast services:Specifically designed for digital broadcast services:
low bitrate requirement (e.g. 200 bps)low bitrate requirement (e.g. 200 bps)

•• ReRe--use of existing data sources (RSS/Atom, XML),use of existing data sources (RSS/Atom, XML),
Internationally applicable (Unicode/UTFInternationally applicable (Unicode/UTF--8)8)

•• Optimized for inexpensive consumer receiversOptimized for inexpensive consumer receivers
(low decoder and user interface requirements)(low decoder and user interface requirements)

•• Extensible hinting information for advanced receivers:Extensible hinting information for advanced receivers:
•• back channel: web, eback channel: web, e--mail, phone,mail, phone,……

•• geogeo--tagging: local content, get me theretagging: local content, get me there

•• speech hinting e.g. for inspeech hinting e.g. for in--car usecar use



JournalineJournaline

Radio program accompanying (PAD):Radio program accompanying (PAD):
content provided by broadcaster for target audience,

listener service and advertisements

StandStand--alone DAB+ services:alone DAB+ services:
enables commercial / group services

(e.g. auto clubs),

or closed user groups 

(‘available to all ModelX cars’)

Service ScopeService Scope



JournalineJournaline

Content Types & ExamplesContent Types & Examples

General information:General information:
• News

• Sports events and results (incl. result tables with real-time updates)

• Financial information / Stock market values

• Airport departure / arrival times

• Advertisement (with interactivity / Hot Button)

• Games / Lottery, …

Program related information:Program related information:
• Station contact information for listener feedback

• Show background information (e.g. optionally with link to online-platform)

• Direct phone link to participate in chat show

• Song info+purchases, podcast downloads

• Captions (Mobile-TV subtitles / Radio for the impaired), …



JournalineJournaline

Content Types & ExamplesContent Types & Examples

Interactivity & Listener Targeting:Interactivity & Listener Targeting:
‘‘Connected DevicesConnected Devices‘‘ –– Enhanced opportunitiesEnhanced opportunities

• Any number of “Hot Button” triggers per page

> Enables simple listener interactivity

e.g. with radio station or ad partners

• Default interactivity targets:

• Links to other Journaline pages

e.g. jump from ticker news to full story

• Web pages (Internet URLs)

e.g. to order current or past songs, concert tickets

• Telephone numbers e.g. to participate in talk shows

• SMS e.g. to participate in votes, polls, lotteries

• E-mail



JournalineJournaline



JournalineJournaline

Every Journaline page can indicateEvery Journaline page can indicate::
•one or multiple geo locations
•one or multiple regions
Possible use cases (receiver dependent):Possible use cases (receiver dependent):
•Show on map 
Link a news article, recommended hotel, etc. to a graphical map (e.g. by the navigation module)
•Navigate-me-there 
Hand over geo location as target to navigation system (e.g. for advertised restaurants)
•What’s around 
Show only Journaline pages which carry locally relevant content (theatre, cinema, weather, …)

‘‘LocationLocation--Aware RadiosAware Radios‘‘ –– Enhanced opportunitiesEnhanced opportunities



JournalineJournaline

Content Examples Content Examples –– Public Broadcaster OfferingPublic Broadcaster Offering

Example:
- Extensive news, sea weather updates, program info, etc.
- Direct podcast downloads









































Journaline - receiversJournaline - receivers
NOXON IRADIO 460+ DAB+/DAB/FMNOXON IRADIO 460+ DAB+/DAB/FM



Journaline - odbiornikiJournaline - odbiorniki
NOXON DAB Stick by Terratec DAB+/DAB/FMNOXON DAB Stick by Terratec DAB+/DAB/FM



Journaline - receiversJournaline - receivers



http://worlddabeureka.org/2013/09/05/bmw-a-car-manufacturers-view-on-digital-radio-in-car/

BMW Logo

Standard functionality in BMW in DAB+ receiver since July 2013Standard functionality in BMW in DAB+ receiver since July 2013

Journaline - receiversJournaline - receivers



Samsung Galaxy S WiFi 5.0 DABSamsung Galaxy S WiFi 5.0 DAB

Mini tablet with built-in 

DAB/DAB+/DMBreceiver

Journaline - receiversJournaline - receivers



DAB+/DAB/DMB chipsetsDAB+/DAB/DMB chipsets

Journaline - receiversJournaline - receivers

DAB/DAB+/DMB Module with Journaline decoder 

and Bluetooth Radio Wizard

http://www.prweb.com/releases/2012/10/prweb9989556.htm

http://www.prweb.com/releases/2012/8/prweb9842032.htm



Mono Mono →→ Stereo Stereo →→ 5.1 Surround 5.1 Surround 
past                 presentpast                 present future!future!





•• channel configuration channel configuration 2.0, 2.0, 5.1, 5.1, 7.1, 7.1, and moreand more

•• small additional bandwidth small additional bandwidth –– several kbpsseveral kbps

•• compalibility with mono/stereo receiverscompalibility with mono/stereo receivers



• surround sound with bitstreams used for stereo signals
• sound quality comparable to discrete systems
• DAB Surround offers a capability of listening to surround audio with a use of 
regular stereo headphones



• automatic up-mix from Stereo to Surround 
• possible instant use for existing stereo recordings
• good perspective for the future in conection od stereo and 5.1 recordings
• SX PRO – a part of the new generation coders for broadcasters 



Playing back to Stereo without SX Pro Playing back to Stereo with SX Pro SX Pro up-mix



EPGEPG
Electronic Program GuideEElectronic lectronic PProgram rogram GGuideuide



EPGEPG
Electronic Proram GuideEElectronic lectronic PProram roram GGuideuideElectronic Program GuideEElectronic lectronic PProgram rogram GGuideuide
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Multimedia 

Player 

Multimedia 

Player 



BWSBWS
Broadcast WebsiteBBroadcast roadcast WWebsiteebsite











EWF - Emergency Warning FunctionalityEWF - Emergency Warning Functionality

The task
In case of pending or current

disasters / catastrophes,

inform the public (+authorities)

with maximum reach

as quickly as possible,

giving all relevant information

The taskThe task
In case of pending or currentIn case of pending or current

disasters / catastrophes,disasters / catastrophes,

inform the inform the publicpublic (+authorities)(+authorities)

with with maximum reachmaximum reach

as as quicklyquickly as possible,as possible,

giving giving all relevant informationall relevant information



Emergency Warning FunctionalityEmergency Warning Functionality

DAB enables accompanyingDAB enables accompanying detailed text information, such as:detailed text information, such as:
• ReasonReason for the alarm signalfor the alarm signal

•• InstructionsInstructions what to dowhat to do

•• Contact details for Contact details for further informationfurther information

•• List of affected areasList of affected areas

•• List of affected people (search messages), List of affected people (search messages), ……

Textual information 

immediately available in 

multiple languages / 

scripts with one single 

broadcast



Required qualities of EWF mechanism:

• Emergencies are comparatively rare

• Constant access to warning devices

• Devices must do something else useful

• Must be unobtrusive when in daily use

• Must be available to widest possible audience

• Information also accessible by visually or hearing impaired

Emergency Warning FunctionalityEmergency Warning Functionality

General Requirements



Examples for receiver screen renderings,Examples for receiver screen renderings,

showing emergency text content (Journaline):showing emergency text content (Journaline):

Emergency Warning FunctionalityEmergency Warning Functionality



Emergency Warning FunctionalityEmergency Warning Functionality





DAB Registered Tables - ETSI TS 101 756; CENELEC EN 62106

Emergency Warning SystemEEmergency mergency WWarning arning SSystemystem

EWSEWS

„The EWS feature is intended to provide for the coding of warning messages […]

and will only be evaluated by special receivers.“

NOT intended for mass-notification of public!

Warning system used in tunnels. Warning system used in tunnels. 

The same information are being sent The same information are being sent 

by all channels.by all channels.

There are more than 2000 tunnnels in Europe There are more than 2000 tunnnels in Europe 

where using of EWS is required according to where using of EWS is required according to 

European Commision Directive No. 2004/54/EC.European Commision Directive No. 2004/54/EC.



Service FollowingService Following

DABDAB DAB; DABDAB; DAB FM FM 

• DAB DAB priority

• DAB FM during analog-digital conversion

The ETSI standard TS 103 176 tells The ETSI standard TS 103 176 tells thatthat::

Service following is the term applied to maintaining the same audio or 

data content that the user has selected in spite of the varying

reception conditions that occur, for example, when travelling by car or 

train.



DABDAB DABDAB

DABDAB FM FM 

Service FollowingService Following

FIG – Fast Information Group



Service FollowingService Following



Service FollowingService Following

DABDAB DABDAB
LSN - Linkage Set Number

Coding of linkage sets:

• LSN 100 = SId{6511, 6711, 6C11, 6911} 

• LSN 200 = SId{6511, 6C11} 

• LSN 300 = SId{6711, 6911} 



Service FollowingService Following

DABDAB FM FM 

DAB to FM is a transitional case 

• Once digital networks are mature, no requirement to fall back to FM

• Not all digital services have FM equivalences 

• Switching between DAB and FM is more disturbing to listeners 

because of timing issues and sound quality differences (dynamic 

range, noise, etc)



TPEG traffic and travelTPEG traffic and travel

•• Traffic event / newsTraffic event / news

•• Traffic weatherTraffic weather

•• Driver assistanceDriver assistance

•• Local hazard warningLocal hazard warning

•• Traffic flow / predictionTraffic flow / prediction

•• Parking informationParking information

•• Fuel pricesFuel prices

•• TollsTolls

TMC/TTI TMC/TTI –– Traffic Message Channel/Traffic & Travel InformationTraffic Message Channel/Traffic & Travel Information



TPEG traffic and travelTPEG traffic and travel
Application Support Application Support (by courtesy of INRIX)



TPEG traffic and travelTPEG traffic and travel
TMC/TTI TMC/TTI –– Traffic Message Channel/Traffic & Travel InformationTraffic Message Channel/Traffic & Travel Information





� DAB+ is the best available digital radio platform

� Proven technology

� Inexpensive infrastructure

� Standard used worldwide and rapidly growing

� Very flexible operation for broadcasters

� The vast range of receivers  

� Great features including scrolling text, images, 
electronic program guide and data services 

� Many new features, including interactivity

� DAB+ is the best available digital radio platform

� Proven technology

� Inexpensive infrastructure

� Standard used worldwide and rapidly growing

� Very flexible operation for broadcasters

� The vast range of receivers  

� Great features including scrolling text, images, 
electronic program guide and data services 

� Many new features, including interactivity



Thank you.Thank you.

MiroslawOstrowski@prw.plMiroslawOstrowski@prw.pl


