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Welcome to the DAB Family of Standards

\
One family provides
the most cost effective

delivery of digital radio
and mobile TV

o J
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The Eureka Family of Standards !A_! m

- DAB: 1995  Original audio with PAD and data services standard

« T-DMB : 2006  Added video services for Mobile TV and enhanced
data streaming

- DAB+: 2007 Enhanced audio service efficiency

Why DAB+? /One family provides the most cost

L effective delivery of digital radio

and mobile TV

« 2.5 times more audio services than DAB due to the use of HE AAC+ v2
« Slightly better coverage — 1 to 2dB better than DAB — better FEC coding
» More flexibility for Programme Associated Data delivery

« PAD content has much stronger error protection
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For detailed description of the DAB+ system refer to the following ETSI
standards documents

EN 300 401 Main document
TR 101 496-1, -2, -3 Guidelines of use and operation
TS 102 563 Transport of AAC audio

See http://www.worlddab.org
or
http://www.etsi.org/standards
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http://www.worlddab.org/
http://www.worlddab.org/
http://www.etsi.org/standards
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Audio - Room for Lots of Services

Australian example

Simulcast stations (AM / FM) new DAB+ only stations .
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Choose the station from a list

No more need to remember the station’s frequency!!!

- % | NOW ROCKING ON TRIPLE M
.
Station list Triple M = 33
m— [ 8 esene
S Ne xf song
;é triple j Mor ney's Best Ro

& WSFM CIassmHnIs

ﬁzoo Digital
Easy to choose a station, &/ 2CH EASY 1170
listener has more 2DAY
information about the 213 O A & \
\services available VBSemIr M S Vam s Aw S

WORLD

DAB+ Features

DFQHU] Mullimedia Broadca sfing
Reodic « Mobida TV « Mulimedia - Traffic Data




Programme Associated Data (PAD)
Dynamic Label Segment — Text Delivery

Straight forward, effective i
B LAE o
B

Up to 128 characters per text

segment ' 3 Wovva plays new music 158 - ;'S
si-Hu E'r:& 1

All DAB+ receivers have DLS text
display

Good receivers block text display
or appropriate scrolling speed
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Programme Associated Data
Slideshow (SLS) Images
\ 9"

9\G

1UST:CAR g

SYDNEY'S WEATHER

Further strengthens the audio message

Mostly fine,

NOW MAX HUM
CITY|22.9°C 24°C 70%
i WEST 227°C 26°C 65%

wwav. bom. gov.au

Standalone advertising during song
items

lilboardroomradio=*

Promotion of station activities sricasone

The Woﬂd. is Jusl. :gAWi ‘

Traffic and weather reports &‘ ."t b
L3 &

\ -

Sports results and stock market
information

Local news, happenings, community
events
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Data Services
Electronic Programme Guide (EPG)

Very useful tool for promotion of
programs, talent, competitions

Especially useful for multilingual
national broadcasters with

«Scheduled programme SIots

Is flexible, can be station,

network or ensemble based
.

Some receivers can record

programs for later listening
T
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Data Services — Other

Traffic e.g. TMC and TPEG can provide up to the moment mformatlon on
« current traffic flow and congestion S

» fuel locations and prices
* parking

Journaline
 Hierarchical categorised text service

Custom
Applications can
be developed
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Ensemble Structure
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Ensemble Structure

Multiple different radio stations
transmitting on the same frequency

Multiple different radio stations use the
same transmitter

Multiple different radio stations share
the cost of that single transmission

Very flexible to ensure the
broadcaster can deliver the content
they provide in the most cost
effective manner

|
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Ensemble Structure

An Ensemble will typically carry multiple services from multiple radio networks,
for example:

 Network 1 — 2 stations (services) 128kbps
 Network 2 — 4 stations 256kbps
 Network 3 — 3 stations 192kbps
 Network 4 — 9 stations 576kbps
Total 18 stations 1152kbps

« Each network can have their own allocated capacity on the ensemble
* No other network has access to that capacity

« Each network can reconfigure their allocated capacity anytime without
impacting the other networks’ services

 Pop-up services change their name and sometimes bit rate regularly

WORLD

Ensemble Structure

Digital Multimedia Broadcosting
Radio « Mobida TV « Mulfimedia - Troffic Data




Ensemble Structure

Ensemble 1 Total Capacity = 1152kbps (FEC = EEP3A)
Network 1 allocation, e.g. 128kbps Network N allocation, e.g. 192kbps

Station A Station B Station X Station Y Station Z

Sub-Channel O Sub-Channel 1

64kbps 64kbps 32kbps 64kbps 96kbps

M M+1 M+2
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Ensemble Structure

Each ensemble has
* its own Ensemble Label
* its own unique Ensemble ID code
e can carry a unique identifying code of the transmitter (TII)
» a Signalling Channel — the Fast Information Channel (FIC)
* Provides details about all services (stations) carried
« Service labels
« Bitrates
« Data location in the stream
* Provides details of all data services and PAD
« Provides announcements and warnings
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System Structure
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Example DAB+ network

Studio 1

Service
Mux

(Opt)

Studio N

Service
Mux

(Opt)
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[IP is generally A

preferred for both
contribution

and

Broadcast distribution

networks

networks
- l/—/ System

Telecoms
cloud

Switch /
Router
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DAB+ Audio 1

Many combinations to allow
the most cost effective
delivery of different audio

\content types

\

HE AAC+ V2 audio encoding table combinations

Sub-channel data rates (kbps)
Sampling rate
(kHz) SBR on Stereo Parametric Stereo Mono

Min Max Min Max Min Max
48 no 24 192 - - 16 176
24 yes 24 136 24 48 16 64
32 no 24 192 - - 16 168
16 yes 24 136 24 48 16 64

Coding Technologies / Dolby AAC+ implementation

WORLD

System Structure

Digital Multimedia Broadcosting
Radio « Mobida TV « Mulfimedia - Troffic Data




DAB+ Audio Encoding
Spectral Band Replication

From Computer Desktop Encyclopedia

@ 2008 The Compuer Languzge Co. nc Efficient sample rate and bit rate
reduction method
MP3 at 128Khps

Only slight audio degradation

File size

g ™
f {Hz) EBU subjective listening test at 48 kbps stereo
0 7000 15000
100
MP3 at 64Kbps (frequencies cut in half)
80
&0
File size
0 7000 15000 " ) an
mp3PRO at 64Kbps {high frequencies SBR encoded) 20
/SBR
0
File i s e P o) . &
U
ile size _@@' q__&@ Jésq- o %QJ .;?ﬂ’w iﬁ“% » Q‘%@ - &
0 7000 15000 ' "2 Va . ¢ ¢ & ¥ & AF & §F F& )

SBR data
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DAB+ AUdiO EnCOding (OuterIayerofFECcodingand h

interleaving provides protection
for PAD — especially important to

_ _ ensure robust SLS image deIivery)
Signal Flow with outer layer FEC L\/

HE
AAC Reed-Solomon coder DAB main

V2 # Audio super * and _’. service
audio framing virtual interleaver channel
coder multiplexer

Scope of present document
Figure 1: Conceptual diagram of the outer coder and interleaver
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XPAD size,

Audio - PAD
Byt Byte music/speech flag,
/_\ L1 L command channel
PAD for DLS

and SLS / X-PAD field ) \ F-PAD field /

dell _\

Figure 2: Coding of the PAD field

Table 10: Maximum bit rate of F-PAD and X-PAD data

AAC core sampling rate |Maximum bit rate for F-PAD data |Maximum bit rate for X-PAD data
(2 bytes) (196 bytes)
16 Kbz =0l bps =0 123 bps
24 kH=z 400 bps 39 200 bps
32 kHz 233 bps a2 267 bps
48 kHz 800 bps 78 400 bps

Typical use: SBR on @ 24kHz core sampling rate, 3 frames per super-frame,
1 super-frame per 120mS
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Audio Bit Rates v PAD Bit

Need to ensure the correct
balance between audio bit
rate, audio settings and PAD

Audio bit rate = Sub-Channel bit rate *0.9 — PAD bit rate

SLS images are best
synchronised with audio using
pre-delivered images and header
update display triggers, either

TriggerTime = time/date or
TriggerTime = now

WORLD
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Rate
Sub-Channel FEC Payload
bit rate Overhead capacity PAD Audio  bit
(kbps) 10% (kbps) (kbps) | rate (kbps)
32 3.2 28.8 1 27.8
32 3.2 28.8 2 26.8
32 3.2 28.8 4 24.8
32 3.2 28.8 8 20.8
48 4.8 43.2 1 42.2
48 4.8 43.2 2 41.2
48 4.8 43.2 4 39.2
48 4.8 43.2 8 35.2
64 6.4 57.6 1 56.6
64 6.4 57.6 2 55.6
64 6.4 57.6 4 53.6
64 6.4 57.6 8 49.6
64 6.4 57.6 16 41.6
80 8 72 1 71
80 8 72 2 70
80 8 72 4 68
80 8 72 8 64
80 8 72 16 56

System Structure




Signal Flow - Transmitter

DAB+ Outer layer FEC coding and interleaving here

sound o
e audio ‘; channel > time generator
serlil/lc encoder encoder interleaver ;
other L}
- frequency > DAB
e L interleaver |3 CFDM signal
A
data .
s data 3 channel v time
semc encoder encoder interleaver
other
services
services MUX FIC
configuration controller |—>»] generator
Figure 4.3.1: Conceptual block diagram of the EUREKA DAB system transmitter drive
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FEC Code Rate Comparison

FEC Code | Code Rate | Capacity | Number of | Approximate
(kbps) 64kbps power required
channels relative to 3A
1A 1/4 576 9 -3 to -6dB
2A 3/8 864 13 -2 to -3dB
3A 1/2 1152 18 0
3B 2/3 1536 24 +3dB
4A 3/4 1728 27 +6dB
/\
Payload capacity and transmit power can be traded
Stronger FEC protection = lower capacity BUT lower power for the same coverage area
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Transmission Structure

Signalling and service information is sent in the Fast Information Channel

Transmission frame 96mS
< >
non time-interleaved time-interleaved
< > >
Synchronization | Fast Information Main Service Channel
Channel Channel (FIC) (MSC)
FIB | scsssnas FIB CIF |  ssmsoses CIF
Fast Information Blocks Common Interleaved Frame(s)
(FIBs) (CIFs)

Figure 2: Transmission mode independent description of the FIC and MSC
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DAB+ Transmission — Australian VHF channels

Initial Band Il allocation for metro cities

—\/I
Digital Three DAB+
television Ensembles Analque
Television

6 | 7 | 8 | 9 [9A] 10 | 11| 12

174 181 188 195 202 208 215 222 230 240
MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz

2 DTV channels allocated = 14MHz = 8 DAB channels = 8A, B, C, D, 9A, B, C, D
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RF Spectrum

Channel edge
shoulders at -40dB

T_ no output |
filt
10dB /,MM e

with output
filter _

e
&

Far off adjacent
power at <-60dB

| | | | |
0,5 MHz/div —>»

Figure 4.3.4: Example of DAB transmitted signal spectrum (VHF band lil)

Signal bandwidth = 1536 carriers at 1kHz each => 1.535MHz
Channel bandwidth = 1.712 MHz
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Network Options
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Star Network

STAR NETWORK
Central multiplexing equipment S TUDIO LOCATION S TUDIO LOGATION
Individual links per studio site
Simple networking \’»; >

Stations are in control of their content

Privacy

Transmission site

STUDIC LOCATION

(This architecture is often
used for stand-alone / 5
isolated installations such
as single city or area

\transmlssmns

115

STUDIO LOCATION STUDIO LOCATION
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4 N
Redundant common

Star N etWO r k ensemble multiplexing

Station and transmitters
Encoder [N 1! Encodtor J
| ——»| EMUX
i Controller T
% ShUX L
Controller § L—{paa ux | SWITCHOVER L1 rRANSMITTER |
I—I- Data MLUX
EMLEX MAIN
: LOAD
i S
i EMux | [l SWITCHOVER Lo tRansmiTTER i
I | Controller T
Y I—b Drata MUK
——» SMUX ENSEMBLE 2 EMSEMELE N
Cantroller T EMUX ALT
I—h Data MUX
e~ é =
-— -
Number of service encoders,
— COMBINER ‘
PAD and redundancy can vary
between broadcasters
Antenna
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Mesh Network

between sites

enabled VPN

be transmitted at any site

WORLD

G
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4 N
Suitable for distributed broadcast

networks such as national multi-

studio networks

OR AND RANSMI OW
i

Network Options




Monitoring Equipment - Overview

TX Monitor

Ensemble Recorder

In-Field Monitors

(Multiple monitoring points

-
throughout the system allow Llster\ers
rapid fault finding and pFQVIde the

\rectification ultimate

\_feedback!!
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Examples of DAB+ multiplexer and
transmitter equipment
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The Future
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The Future — Hybrid Radio

Hybrid Radio combines digital radio broadcast to deliver audio and common PAD
to many AND the internet to provide individual actions and services

DL+ and CAT-SLS are examples of Hybrid Radio

Providing More Information to listeners on demand
Tagging and reminders for later content use

The standards are being written now!

Hybrid Radio

Digital Multimedia Broadcasting
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What is Hybrid Radio

o . Broadcaster
\_f‘., ~~ Transmission Information from Broadcaster
- a g
Telco network
. -
PLA & 2=« o
i =~
Free to Air DAB+ 1:'?; Gt e o o
roadcast with PAD -t o6 S Broadcaster

interaction
iFi
connection
Hybrid Radio "
Bluetooth connection 3

Touchscreen for

- rd — .
for browser actions basic actions 3@ Party services
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What is Hybrid Radio

Transmission Information from Broadcaster

Broadcaster

Mobile network

i

roadcaster

Mobile internet Interaction

Free to Air DAB+
broadcast with PAD

DAB+ capable mobile
phone can use full range

3rd party services
of hybrid functions party
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More Information: Use Case Example 1 —
connection to an advertiser

o Easy returns Q Buy online & pick up in store free 0 Over 180 stores My Account = Store Finder & Hours = Contact Us
I 7
Vey orman What are you looking for? m

- #A Computers Gaming TV&Audio WSRIZEEN Phone & GPS  Appliances  Fitness ~ Fumiture  Bedroom  Bathroom & Flooring  BiG BUYS

Government look at

increasing speed limit 3 %
A2

fiarvre Norman
entre

" : GET YOUR $5.00*
N SN oo, Signme P vouche Now

Home > Cameras

TY:
i Cameras

Cameras Featured Products Buying Guides

Digital Cameras
Featured Products For Cameras
Digital SLRs

Compact System
Cameras

Digital Video Cameras - . ll
o

Action Cameras

“ON |

e oo Canon EOS 700DDSLR  GoPro HD Hero3 Action  Sony DSC-W710 W Canon EOS 100DDSLR  Samsung DV150F
C Ce S S I n g a, We S I ( E Home Security Camera Single Lens Kit ~ Camera - White Edition Series Cyber-Shot Camera Single Lens Kit ~ Smart Camera - Pink

Digital Camera

Buying Guides

Frames & Albums s978 s268 3141% s897 s177

Photo Frames

from a URL delivered
associated with a |

Buying Guides Find In Store Find In Store Find In Store Find In Store

Accessories

duct / ice bei
Add To Compare List Add To Compare List Add To Compare List Add To Compare List Add To Compare List
Camera Accessories

.
ad Ve rt I S e d Add To Wish List Add To Wish List Add To Wish List Add To Wish List Add To Wish List
Eitare
A | Expand
P FREE Email Updates | chatnow Al # My Comparison List(0) | ® My Wish List (0)
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More Information: Use Case Example 2 —

Artist Information

NOW ROCKING ON TRIPLE M
S
Triple M Foo! 4 :
m— . Screen tap
= More of Sydney’ Best Rock
TR
w. lassicHits — ———
0O Digital . Triple M
SY 1170

Listeners can access more
information about the current
artist, tour dates, biographical " ik
Info, purchase e

'\\

IR

,“.
AN
,0’

3
IR Y

m@ e

ALBI/M OF THE WEEK

Mp3

DOWNLOADS

COMPATIBLE WITH

o -

_,

Hybrid Radio Use Cases
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More Information: Use Case Example 3 —
Public Information

Bureau Home > Radar Images > 64 km Sydney (Terrey Hills) Radar Loop
64 km Sydney (Terrey Hills) Radar Loop

SYDNEY'S WEATHER

View the current warnings for New South Wales

Loops Single images Radar Site Information Other Radars i Radar Help
TR T e Radar 64 km 128 km 256 km 512 km composite National Doppler wind
o
uo’ﬂ, ﬂn. e . i Rainfall 6 min 1 hour Since 9 am 24 hour
T Copyright:image by Bureau of !_¥_f£',"j"““ Boe "'l;""-"“m-!l“"-“' Nearby radars Weather observations
o - AT Stabon: -
v < Observstion recorded st: -
// StAlbans,  Mangrove Mt B lead » 3
“ 114 emp me Rel. Wind Wind Speed Rain. mm
* Ty . Hum. 3% [l since Bam
//”‘““\—-\\_ 7 N, * Radar controls
Wisemans Ferry = ~
P Gosfordg ”
‘ o Calga® Az " e s Mouse-over observations for more detail.
\ S in’ 2 17:36 EST Double-click for dsts from the Isst 72 hours.
= : /s Jiaf v 19/6/2013
; vy bom.gov.au Glarris ?y“" | =[un|»
Windsor ¥ ol ‘51 | —
. Y6 x\\?“" ' \ E-+=
ropis | \
ooy o ! Pointer data
| 40 4 Castle uui}_«g o N oo i
\ Bluwdzu: Ma'r o Pointer
aadguys Creck, | parramate Mo
Horzley Paﬁ 5 ;.y},’r
\warragar.:a Dam \ o jomebush 12
ccessing a webpsite e
\ L|vefpoq| 13 13 Sy
A Wy Oatley, L Map Coordinates Y g
from a URL delivered e discover it now -
Camdens’. ;
EEING el ’i‘gﬁ@: 4
1 1 N =a 7 a @ Degrees & Minutes Map features
associated with the o el Brie | Ep——
i
L) ﬂppln Origin [¥] Locations [] Forecast districts
- . . [lackes Foresie el 0 km East Range [[]Roads
information provided o eﬁm Wb el otn . T et
Rain Rate - =
O TV [ ] (77— [F] Lakes & major rvers
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Light

Moderate Heavy
Pointer data is relative to
Origin. Click anywhere on
radsr image, to set 3 new
origin.

To dispisy sdditional msp features, select listed options.
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More Information: Use Case Example 4 —
Sports Results

IIIIIIIIIII

Drives listeners to use additional

broadcaster facilities, value add
advertising and cross promotion

What sport is on tonight, current
and previous results, betting
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Home  Watch

<<<<<<<<<<<<<<<<

BELMONT i Zlafs B
Twitter.Com/rwwa_thor 0-68 Hcp B Chicken &

s 19.Jun Camembert
Distance: ~ 1400m o “ FROM *
Track: ~ GOOD3 ] EACH
Weather: Q 2l
o0 o

Live on: (&‘;1 Q?}\‘;
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DAB+ Is the best Digital Radio delivery system
available

Proven technology

Cost effective infrastructure

Deployed worldwide and expanding rapidly

Very flexible operation for broadcasters

Huge range of receiver products

Great features including scrolling text, images, EPG
and data services

Many new developments including Interactivity

Overview of the DAB+ System
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