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Welcome to the DAB Family of Standards




RAR PART

The Eureka Family of Standards

- 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
WORLD
Why DAB+?

Digital Multimedia Broadcosting
Reocho » Mobde TV « Mubismedia « Troffc Dot

« 2.5times 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




For detailed description of the DAB+ system refer to the following ETSI

standards documents

« EN 300401
« TR 101 496-1, -2, -3
« TS 102 563

WORLD

Digital Multimedia Broadcosting
Rodio » Mobde TV « Mulimedia « Troffic Dota

http://www.worlddab.org

Main document
Guidelines of use and operation
Transport of AAC audio




DAB+ Features
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No more need to remember the station’s frequency!!!

Station list
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Overview of the DAB+ System

PAD - SlideShow (SLS)

Further strengthens the audio message

Standalone advertising during song
items

Promotion of station activities, e.g. OB’s

Traffic and weather reports

Race / betting and stock market
information

Local news, happenings, community
events

SYDNEY'S WEATHER

Mostly fine.

CITY|

NOW MAX HUM
22.9°C 24°C70%

WEST]|

1, Tuwilight Fantasy
7. Genstone Rusty
2, Victa fAnity

3. Knight School

22.7°C 26°C 65%

waan.bom.gov.au







Traffic e.g. TMC and TPEG can provide up to the moment mformatlon on

» current traffic flow and congestion
» fuel locations and prices
* parking

Journaline
 Hierarchical categorised text service

Custom Applications




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



An Ensemble will typically carry multiple services from multiple radio networks,

example:
* Network 1 — 2 stations (services) 128kbps
* Network 2 — 4 stations 256kbps
* Network 3 — 3 stations 192Kkbps
 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



Ensemble 1 Total Capacity = 1152kbps (FEC = EEP3A)

Network N allocation, e.g. 192kbps

Network 1 allocation, e.g. 128kbps

[da)

btation X Station'Y Station Z

Station A Station B

Sub-Channel O Sub-Channel 1 \Y M+1 \Y,E

64kbps 64kbps 32kbps  64kbps 96kbps




Each ensemble has

Its own (unique) Ensemble Label
Its own Ensemble ID code
Can carry unique identifying code of the transmitter (TII)
a Signalling Channel — the Fast Information Channel (FIC)
« Provides details about all services (stations) carried
* Labels
« Bitrates
« Data location in the stream
* Provides details of all data services and PAD
« Provides announcements and warnings



System Structure



Studio 1 Broadcast
System

Telecoms Telecoms
cloud cloud

Studio N

Switch /
Router




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

Service labels and abbreviated labels (no more frequencies!!!)




From Computer Desktop Bncyclopedia
= 2005 The Computer Language Co. Inc.

MP3 at 128Khps

JJJ““JJ.HM“ML; T{Hz) .

0 7000 15000

MP3 at 64Kbps (frequencies cut in halfy

mp3PRO at 64Kbps {high frequencies SBR encoded)

SBR
/

SBR data

0 7000 15000

0 7000 15000

Efficient sample rate and bit rate
reduction method

Only slight audio degradation

EBU subjective listening test at 48 kbps stereo
100
80
60
40
20
o %
o g ~
oﬁ? #8‘? -55?% & Q&h «ﬁw @RP & %a&é& ﬁ.gf"

~




Signal Flow with outer layer FEC

HE
AAC Reed-Solomon coder DAB main
Y2 | | Audio super |l and ! service
audio framing ' virtual interleaver channel
coder multiplexer

Figure 1: Conceptual diagram of the outer coder and interleaver



XPAD size,
music/speech flag,
command channel

L-1 L

N
\( X-PAD field ) k\ F-PAD field
—

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 kHz 267 bps 26 133 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



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

Sub-Channel FEC Payload Audio
bit rate Overhead | capacity PAD bit rate
(kbps) 10% (kbps) (kbps) (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
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Figure 4.3.1: Conceptual block diagram of the EUREKA DAB system transmitter drive



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




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 | s FIB CIF | s CIF
Fast Information Blocks Common Interleaved Frame(s)
(FIBs) (CIFs)

Figure 2: Transmission mode independent description of the FIC and MSC



Digital Three DAB+
television Ensembles Analogue
Television
6 9 |9A | 10 11 12
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Figure 4.3.4: Example of DAB transmitted signal spectrum (VHF band lll)

Signal bandwidth = 1536 carriers at 1kHz each => 1.537MHz
Channel bandwidth = 1.712 MHz



Network Options



STAR NETWORK
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ETI Monitor

Network [‘=‘

Management
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Network
Management is
essential for rapid
fault detection and
correction

Remote access
via web interface
allows best grade
of service
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The Future



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!




Broadcaster

Transmission Information from Broadcaster

Telco network

-

Broadcaster

Free to Air DAB+ e o interaction

broadcast with PAD

WiFi
connection

37 Party 8 Rl ”
) “ "

Hybrid Radio services

)

Bluetooth
connection




Broadcaster

Transmission Information from Broadcaster

Mobile network ‘

"\,

3" party
services

Broadcaster
interaction

Mobile internet

i

Free to Air DAB+
broadcast with PAD

DAB+ capable
mobile phone




Accessing a website
from a URL delivered
associated with a
product / service
being advertised

@ Easy retuns @ Buy online & pick up in store free ) Over 130 stores

Hmey Norman® What are you looking for?

Computers ~ Gaming TV & Audio [LEEEN Phone & GPS  Appliances  Fitness ~ Fumiture  Bedroom  Bathroom & Flooring  BiG BUYS

Home > Cameras
Cameras

Cameras Featured Products Buying Guides

Digital Cameras
Featured Products For Cameras

R

Canon EOS 700D DSLR GoPro HD Hero3 Action Sony DSC-W710 W
Camera Single Lens Kit Camera - White Edition Series Cyber-Shot
Digital Camera

Digital SLRs

Compact System
Cameras

Digital Video Cameras

Action Cameras

Crash Cameras
Home Security
Buying Guides

Frames & Albums s978 s268 3'47‘”

Photo Frames

Photo Albums Add To Cart Add To Cart Add To Cart

Buying Guides Find In Store Find In Store

Accessories

R — Add To Compare List Add To Compare List Add To Compare List
Add To Wish List Add To Wish List Add To Wish List

Fittars

v/ ) GET YOUR $5.00*
S ammsrsermrsie WY Signmedp  SSURRNIN

My Account | Store Finder & Hours | Contact Us

Canon EOS 100D DSLR Samsung DV150F
Camera Single Lens Kit Smart Camera - Pink

‘897 77

Add To Cart Add To Cart

Find In Store Find In Store
Add To Compare List Add To Compare List
Add To Wish List Add To Wish List

A  Expand
(mtron

’ # My Comparison List (0) My Wish List (0)




Hybrid Radio Use Cases

More Information: Use Case example 2 — Artist information

Screen tap

Listeners can access ALBU/M OF THE WEEK
Mp3

more information powiokos

about the current artist .




SYDNEY'S WEATHER

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

View the current warnings for New South Wales

Accessing a website from
a URL delivered

it 13 1;'B’m“°°“"s

associated with the
information provided

.5el 064km -1

Rain Rate

Moderate Heavy

Loops Single images Radar Site Information
128km 256 km
Since 9 am

Other Radars ‘i’ Radar Help
512 km composite National Doppler wind
24 hour
Nearby radars Weather observations
AT Station: -

Frame: 6
17:36 EST
19/6/2013

M| D>
[+ | m
Pointer data

Pointer

Map Coordinates

(©) Degrees & Minutes
() Decimal Degreas
Origin

0km East

0 km North

Pointer data is relative to
Origin. Click anywhere on
radsr imsge, to set a new
origin.

Observation recorded at: -

Dew LEM Wind
Point.
g  Hum.% r.

Mouse-over observations for more detail.
Double-click for data from the last 72 hours.

Map features

Weather observations River catchments
Forecast districts

Railways
Lakes & major rivers

To displsy additional map features, select listed options.




Hybrid Radio Use Cases

More Information — Use Case Example 4 — sports results

Login:

f .\A)rentalcaﬁ:‘ggm W
CAR HIRE LONDON ==

Home Watch Radio Racing Sports Programs Guide Connect About

Home

'Race Details

Shepparton Greyhounds R10 >>>
20 L, E -
(J..Ftﬁ{ LY, ul

—  Chicken &
Camembert

Drives listeners to use additional n HELMORT R
broadcaster facilities

2 g - *
TTTTT : GoOD3 “ T EACH

PCKUP

Exotic Legs:

Belmont Today:

What sport is on tonight,

previous results, betting
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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



Thank You

les.sabel@commercialradio.com.au



