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DAB+ System Structure

=P 1. Head-end Systems
2. Transmission Systems

3. Support Systems
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Part 1. Head-end systems

==alp 1. Ensemble structure
2. Multiplexing system architecture
3. PAD types and inclusion in ETI Stream
4. Data services
5. Signalling

6. Delay systems
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Part 1. Head-end systems

Ensemble Structure

WORLD



Ensemble structure

Multiple different radio stations transmit on
the same frequency

Multiple different radio stations use the
same transmitter

Multiple different radio stations share the
cost of that single transmission

-~

The flexible ensemble structure
allows broadcasters to deliver the
content they provide in the most
\cost effective manner

WORLD
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Ensemble structure

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

for example:

 Radio network 1
 Radio network 2
 Radio network 3
 Radio network 4

Stations (services)
2
4
3
9
Total 18 stations

Capacity used
128Kkbps
256kbps
192Kkbps
576kbps
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
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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

\Y M+1 M+2

64kbps 64kbps 32kbps 64kbps 96kbps

i

Sub-Channel 0 Sub-Channel 1

/Ensemble capacity allocated to a
network or group of stations can be
— operated independently of the other

m \capacity allocations within the ensemble D )




Ensemble structure

_ _ _ Classical music has more bitrate for
Reconfiguration and popup services “concerts on Wednesday’

/

Network The Music network e multi Network
Network Capacity 128 256

service bit rate 64 64 64 64 64 64

=

Service Rock music Classical music lixed my{sic Regional news Current affairs

/

Day

/

Monday

Tuesday

C D

Wednesday

Thursday

Friday
Saturday
Sunday

N—
Sport 1 _Sport 3 || weekend report [HelleE
| eve
| J |

Monday

Current affairs splits
to 2 services on the
weekend

(48 + 32kbps)

The Music network is

I | JAN
Classical and Mixed
music replaced with 3
sport channels on the
consistent in content

weekend (3 x 48kbps)

across the whole week

Regional news still operates but on

WORLD reduced bitrate at the weekend (64
m reduced to 32kbps)




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 (TIlI)
« 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 \

Fast Information Groups
(FIGs) provide a hierarchical
structure to deliver information
associated with the ensemble
and the services / sub-
\channels contained within it. /

* Provides announcements and warnings

WORLD
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Ensemble structure

Ensemble Structure

Each ensemble has 3 main parts
« Main Service Channel (MSC)
« Contains the services in a Time Division Multiplexed (TDM) format

« Fast Information Channel (FIC)

« Contains the signals called Fast Information Groups which define the structure
and content of the ensemble

* Synchronisation channel (Sync)
« Adds structure and known signal characteristics to support receivers

WORLD
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Ensemble structure

DAB transmission frame structure

information is sent in the FIC

[Signalling and service

Service information is
sent in the MSC

Transmission frame 96mS

<

on time-interleaved

time-interleaved V

v

N

><

>

Synchronization
Channel

Fast Information
Channel (FIC)

Main Service Channel
(MSC)

/ |

/

FIB

FIB

(FIBs)

Fast Information Blocks

CIF |  somsses

CIF

Common Interleaved Frame(s)

(CIFs)

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

Ensemble Structure

96 ms transmission frame in mode |

< Ny
£
Synchronization  Fast Information Main Service Channel: 4 * 864(CUs) * 64 bits : 2304 kbit/s
Channel Channel
96 kbit/s
. Sync., < CIF 4r e CIF 4r+1 CIF 4r+2 CIF 4r+3
// // // 'F // ’I
0 | Symbol| Symbol|Symbol|Symbol| Symb Symb|Symb Symb |Symb Symb| Symb Symb
#1 #2 #3 #4 #5 | 4 | #22 | #23 s | #40 | #41| , |#58 | #59 ;| #76
, = ~_/ 7 7 7
‘/ "l N N .\\-\\\\\\\‘
FIB |FIB | FIB | FIB | FIB |FIB | FIB | FIB | FIB | FIB | FIB | FIB Guard | Symbol: 1536 carriers * 2 bits
0 L |2 3 |4 516 7 |8 |9 10 | 11 246 us | 1000 us 48 CU * 64 bits
L FIC (4r) FIC (4r+1) , FIC (41+2 FIC (4r+3
¢ e 1:=[0..1249]
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Figure 3.2.1: Structure of Transmission mode |



Ensemble structure

The Fast Information Channel (FIC) provides a range of signals from the head-end

system to the receiver LS = escription s
'FIG0/0 " Ensemble information

Sub-channel organisation

Transmission frame

< > Service organisation
‘r\mn time-interleaved > time-interleaved N Service Component in paCket mode
Service component with CA in stream mode
Synchronization | Fast Information Main Service Channel Service component language
Channel Channel (FIC) (MSC) : — : -
Service linking information
Configuration information
Service component global definition
ntry, LTO and International tabl
FIB FIB CIF | CIF CRUTIR . © el T eneL il
Date and time
Fast Information Blocks Common Interleaved Frame(s) Reserved
(FIBs) (CIFs) User Application information

FEC sub-channel organisation

FIG type FIG Application Reserved
number Programme Type (PTy)
i MCI and part of the SI Announcement support

Labels, etc. (part of the SI)
Labels, etc. (part of the SI)

Reserved
| 4 |

Announcement switching
Service component information
Frequency information
Reserved

OE services

OE announcement support

OE announcement switching
WORLD Reserved

m Summary of type 0 FIGs "

Reserved

Reserved

& cConditional Access (CA)
Reserved (except for Length 31)
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Part 1. Head-end systems

Service Structure

Services and components

Generally 1 service =1
component

Receivers can deal with
multiple service components
BUT listeners can get
confused!

The MCI is coded in FIG type O
using Extensions 0, 1, 2, 3, 4,
8 and 14

WORLD
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Ensemble ‘DAB Ensemble”
Services “Radio One” “Radio Two” “‘Radio X" “SPI” “TPEG”
(Radio One (Radio Two)| | “Two Plus”
with pictures i . Radio X u »
Service Components | and ariist/title :’”h news sscondary ,.(mh pimume,) X News’ (SP1) (TPEG)
{Audio, DL+, egdllnes ! (Audio, SLS) (Journaline ) (SPI) (TPEG)
5L5) (Audio, DL+) (Audio)
MCI Sl
I |
FIC SubCh SubCh SubCh SubCh SubCh SubCh
1 2 3 4 5 6
14




Service Structure

DAB+ audio

RAR+

2.5 times more audio services than DAB due to the use of HE AAC+ v2

Why DAB+

« Typically 48kbps DAB+ service has the same audio quality as a
128kbps DAB service

« Slightly better coverage : 1 to 2dB better than DAB due to concatenated
FEC coding

« Greatly improved signal robustness for Programme Associated Data
delivery

« ETSITS 102 563

WORLD

A3
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System structure

DAB+ audio encoding " Guier layer of FEC coding and h
interleaving provides protection for
PAD — especially important to ensure
robust SLS image delivery P

Signal Flow with outer layer FEC

WORLD
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Service Structure

DAB+ audio - ~
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

WORLD

A3
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Service Structure

Service Structure: Audio

The number of Audio Units in a Super frame varies dependent on the audio
sampling rate and the use of SBR

Sampling Rate SBR Core sampling # of frames
(kHz) rate (kHz)
32 On 16

2
32 Off 32 4
48 On 24 3
48 Off 48 6

Example: 3 frames of 40mS fit into 5 CIFs of 24ms each to create the super frame

WORLD
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System structure

DAB+ audio coding — spectral band replication (SBR)

Efficient sample rate and bit rate reduction method

128kbps /2 Only slight audio degradation

- ~
\IH“M“‘H“‘““‘i EBU subjective listening test at 48 kbps stereo

100

64kbps — high frequencies removed
a0

40

64kbps with high frequencies SBR encoded 20

WORLD \/
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System structure

DAB+ Audio channel PAD

/\ Ell_ﬁftf E!-El*_’te / XPAD size,
PAD for DLS music/speech flag,

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

deli —

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 kH= 267 bps 26 133 bps
24 kHz 400 bps 39 200 bps
32 kHz >33 bps o2 267 bps
48 kH=z 800 bps 75 400 bps

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

WORLD

A3
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Service Structure

PAD SlideShow

Further strengthens the audio message
Standalone advertising during song items
Promotion of station activities

Traffic and weather reports

Sports results and stock market information
Local news, happenings, community events

WORLD
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NOVA969

Today's Forecast
Fri, 10t ApY

) Shower or two.
Hi21°

SAT SUN MON TUE WED

588, 8 &

‘w‘ y‘ Now Ploying:

No Second Prize

»

- Coming Up Next: ,
Wanna Be Startin’Somethin’ b,
% ; -d

P

Race Results
Ipswich Race 1 (BG1)

Official Dividends

4  $2.50
$1.50

1 $1.60
7 $4.00

2
@an NSW™
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System structure

DAB+ Audio bit rates v PAD bit rate

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

A3

Sub-Channel bit Payload
rate FEC 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
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Service Structure

Programme Associated Data (PAD)

Programme Associated Data includes
* Dynamic Label Segment (DLS) — Text
« SlideShow (SLS) — images
« Trigger Time
« Advanced features
« Categorised SLS
« Adds structure and storage
 Click-through URL
« Alternative Image URL

PAD is transported in using Multimedia Object Transport (MOT)
« Transported in XPAD

« Main = EN 300 401 MOT =TS 101 499

« SPI=TS 102 818 Binary transport TS 102 371

WORLD

A3
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Service Structure

Programme Associated Data (PAD) - parameters

Table 3: MOT Param eters

WORLD

Parameter Parameter | Specified in Mandatory for Mandatory for Occurrence
Id senice provider receiver
Normal [Interactive [Nomal |Interactive
mode mode mode mode
ContentName 0x0C MOT YES YEes Yes Yes Single
ETSI
EN 301 234 [3]
TriggerTime 0x05 The present Mo (if not NO Yes YEes Single
docurment present, the
ohbject shall
be triggered
by a
"Header
update"
(see clause
6.3) or it will
never he
presented
ExpireTime 0x04 The present NO NO NO YEes Single
docurnent
CategorylD/SlidelD 0x25 The present MO YEes NO YEes Single
docurnent
CategoryTitle 0x26 The presert No No (But No YEes single
docurnent has to be
received at
least once.
SEee
5.3.5.3)
ClickThroughURL 0x27 The presert No No No No single
docurnent
AltemativeLocationURL |0x28 The present No No No No single
document
Alert 0%29 The present NO NO NO Yes Single
document

24



Part 1. Head-end systems

Service Structure: Audio Bit Rates v PAD Bit Rate
Trigger Time Now in Header Update

Remove?

TERTFPLE

WORLD
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Service Structure

Slideshow

delivery

Header Update — Trigger Now

MOT Body

Audio 1 Spot 1 Spot 2 Spot 3 Audio 2

SLS -Al

WORLD

SLS-S1 Al S2 S1 S2 S8 S2 |S3 A2 S3 A2

Header update —
Trigger Now

SlideShow images are sent in MOT bodies ahead of the time that they are
required to be displayed

Header Updates can be inserted between MOT body segments to ensure
timing accuracy

Still requires a PAD Server to send the Trigger Now at the start of the audio
event 26



Service Structure

Programme Associated Data - Slideshow (SLS) Images

Header / Body — Trigger Now

Audio 1 Spot 1 Spot 2 Spot 3 Audio 2

MOT Body Trigger Now
with body Not displayed in
time!! =

SlideShow images are sent in MOT bodies when the audio event starts

The MOT object includes the body (image) and a Trigger Now command in the
associated Header

WORLD The image display ALWAYS lags the audio event start

BAE w




Service Structure

Programme Associated Data - Slideshow (SLS) Images

Header / Body — Trigger Time

MOT Body with Trigger
Time embedded in
Header

Audio 1 Spot 1 Spot 2 Spot 3 Audio 2

SLS - Al SLS-S1
Triggers activated

by receiver

SlideShow images are sent in MOT bodies ahead of the time that they are
required to be displayed

Header with the body includes an Absolute Trigger time — Trigger Time is
calculated by the PAD server given the delivery timing of previous audio objects
and their duration

WORLD

m Maximum download efficiency and accuracy 28



Service Structure

Categorised SlideShow

Station Logo

Statior_1

rrep OgIam
BANGLADESH TOUR OF AUSTRALIA AND NEW ZEALAND

ICC WORLD CUP WARM-UP MATCHES
Feb 5, 2015 - Tour b

Bangladeshis1  pep9 2015-at|
Australian X]1¢  (day/night) Feb 11, 2015 - at Sydney Cricket Ground (day/night)
Australian XI won by BangladESh : England 250/8 (5‘0 D‘H’)

I scorecarp | Tou  Pakistan 247 pagistan 252/6 (48.5/50 ov)

Pakistanwon by .  payistan won by 4 wickets (with 7 balls remaining)

SCORECARD | F

SCORECARD | REPORT | TOURNAMENT HOME

Music Station music purchase

WORLD

m Emergency Current warnings
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Service Structure

Service Structure: Service and Programme Information (SPI)

SPl is defined in XML format in TS 102 818
SPI provides information about the services and the Service Provider

Service: Service Provider:

« nameGroup (shortName, mediumName, < nameGroup (shortName, mediumName,
longName) longName)

« mediaDescription « mediaDescription

« genre « keywords

« keywords * link

« link « geolocation

* bearer « shortName;

« radiodns « mediumName.

« geolocation

« serviceGroupMember
« shortName

* mediumName

BAR so



Service Structure

Service Structure: Hybrid delivery Broadcaster’s tower

DAB+ has optional delivery of SPI via IP delivery

Broadcaster’'s DAB+ signal

Broadcaster’s studio

Listeners home

SPI over IP

WORLD

A0
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Service Structure

Table D.1: Example logo sizes and parameters

Service Structure: Service and
Programme Information (SPI)

SPI includes logos for display on
Image capable devices

Broadcast delivery
« 32x32, 112x32, 128x128,
320x240

IP delivery
« 32x32, 112x32, 128x128,
320x240, 600x600, 1024x768

WORLD

A0

Sizefor

PNG
{in kB)

1.3

49

more music variety

more music variety

14,7

217
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Service Structure

Minimal Sl info example

WORLD

z?xml version="1.0" encoding= "UTF-8"?>
zserviceInformation xmlns="http://www. worlddab.org/schemas/spi/ 31"
xmlns:xsi="http: //www. w3 . 0org /2001 /KMLEchema-instance "
xsi:schemaLocation="http://www. worliddab.org/schemas/spi/31 spi 31.xsd"
creationTime="2014-04-25T00:05:31+01: 00" originator="Global Radio”
Xml: lang= “en"s>
zgservicess
zservices
zshortNamesCapital«/shortlNames
smediumame=Capital FMz/mediumNames
zmediaDescriptions
smultimedia url="http: /fowdo.thisisglobal.com/2.0/1d/25/10g0/32x32. prg"
type= "logo colouy sguare® /=
z/mediaDescriptions
zmediaDescriptions
zultimedia url="http:/,owdo.thisisglobal.com/2.0/1d/25/10q0/112Xx32. png"
type= "logo colouy rectangle" /-
z/mediaDescriptions
zmediaDescriptions
zmultimedia url="http:/fowdo.thisisglobal.com/2.0/14/25/10g0/128x128. png"
type= "1ogo unrestricted” mimeValue= "image/png" height="128" width="128" /=
z/mediaDescriptions
<mediaDescriptions
zmultimedia url="http://owdo.thisisglobal.com/2.0/14/25/10g0/320x240. png"
type="logo unrestricted” mimeValue= "image/png" height="240" width="320" /=
z/mediaDescriptions
z<mediaDescriptions
smultimedia url="http://owdo.thisisglobal.com/2.0/1d/25/10go/600x600.Fpg"
type= “logo unrestricted” mimeValue= "image/jpeg” height="600" width="600" /=
z/mediaDescriptions
z=genre href="urn:tva:metadata:cs:ContentC8:2004:3.6.10"% />
zbearer id="dab:cel.cl185.c479.0" mineValue= “audio/mpeg” offset="2000" cost="20" /»
z/sexrvices
</servicess
</servicelnformations

33



Service structure

Data services

Enhanced Packet Mode

Data services are uni-directional (UDP)

Outer layer coding adds significant protection for data services - RS(204,188)
Need specific applications to process the data on the receiver

Can be made secure though the use of encryption / Conditional Access

Outer layer of FEC coding and
interleaving provides additional error
protection for data services

Example services
- TPEG
- Journaline

WORLD
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Service structure

Data Services

Can be delivered using MOT files in directory mode
Can be delivered as separate services, e.g. TPEG
Can be delivered in Fast Information Data Channel
« delivered in FIC in lieu of signalling information

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

« fuel locations and prices
« parking

Nl
s
0,

Ul WL = . \{‘, .
WORLD N Uk installungen
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Service structure

Video services : T-DMB

Video service structure

Example receiver e.g. LG smartphone

WORLD



Service structure

Forward Error Correction (FEC) codes are applied per sub-channel

Comparative performance

FEC Code Code Capacity Number of 64kbps | Approximate power
Rate (kKbps) channels required 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

Stronger FEC protection = lower capacity BUT lower power for the same coverage

area

[Payload capacity and transmit power can be traded

|

WORLD

A3
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Systems and networks
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System and networks

System Architecture: Network overview

Encoders :
o Transmitter
at Studio site :
1 Site 1

Multiplexer
Site

Ensemble (
Contribution Multiplexer Distribution

Network Network

Transmitter

Encoders site M

at Studio site

39



System and networks

Example DAB+ network

Studio 1

IP is generally preferred for both contribution and
distribution networks

Broadcast System

Distribution
Telecoms

Studio K cloud

AN
AN

Studio and multiplexer site equipment
WORLD

m [can now be virtualised on single servers o
40




System and Networks

Star network

Central multiplexing equipment
Individual links per studio site

Simple networking

Stations are in control of their content

Privacy

This architecture is often
used for stand-alone /
Isolated installations such as
single city or area
\transmissions

WORLD

A3

STAR NETWORK

STUDIC LOCATION

STUDIC LOCATION

STUDID LOCATION

STUDIND LOCATION

Transmission site

STUDID LOCATION

41



System and Networks

Mesh network Suitable for distributed broadcast
networks such as national multi-
studio networks

RKIAND TRANSMISSION

SYDNEY

Hallolllitcu al adlly ollc

WORLD
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System and networks

Types of systems

- Traditional — service multiplexer based
- Advanced - virtual service multiplexer
- Distributed vs centralised

- Virtualised

- Cloud based

WORLD

A3
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System and networks

System Architecture: Contribution — STI based

Service Transport Interface (STI) based system use a Service Multiplexer at the
Service Providers location which gathers all of the Service Provider’s contribution
and feeds it to the Ensemble Multiplexer.

STl is usually transported using G.703 or a proprietary IP protocol

Studio N
Studio 1\
Telecoms

Audio cloud
Encoders
XN

STI is defined in EN 300 797

Service
Provider
Controller

STI traffic can be carried
on BDSL, Fibre,
Microwave, satcom

STI-D can be transported using
EDI (IP) but STI-C still requires
a proprietary protocol

44




System and Networks

Star network

Station
DAB+ | ... DAB+
Encoder | "1 Encoder

T

——#{ SMUX
Controller T

l—'- Data MLX

T
I
I
]

tation
DB+ DA+
Encoder —h+1— Encoder

——» SMUX

Controller

I—h- Data MLUX

Number of service encoders,
PAD and redundancy can vary
between broadcasters

WORLD

BAB

Redundant common ensemble
multiplexing and transmitters

——» EMUX
Contraller T
L—a{paia mux SWITCH OVER
> UNITS L »| TRANSMITTER
EMUX MAIN
N N
——»] EMUX p SWITELOVER Lol TRANSMITTER
Controller f
|—1- Data MUX
ENSEMBLE 2 EMSEMELE M
EMUX ALT
-_— -
-— COMBINER
Antenna
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System and networks

System Architecture: Contribution — STI based

Advantages of STl based systems

« Conform with the DAB+ standards
« Lower Opex than Cloud

« User owned

Disadvantages

* More equipment than IP or Cloud based systems = higher Capex

« Overly redundant systems can have higher failure rates

« STI overheads require additional contribution network capacity / cost even if IP
encapsulation is used

WORLD

A3
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System and networks

System Architecture: Contribution — IP based

Direct IP based systems use a Virtual Service Multiplexer and always operate using IP

Proprietary IP protocol

Telecoms
Audio cloud

Encoders « >
XN v
Service
Provider %
Controller

WORLD
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System and networks

System Architecture: Contribution — IP Based

Advantages of IP based systems

« Lowest cost of ownership and Opex

« Minimum contribution and distribution network capacity / costs
« User owned

 Initial Capex less than STI based systems

Disadvantages

« Uses a proprietary contribution network protocol
* Higher Capex than Cloud based

WORLD
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System and networks

System Architecture: Contribution — cloud based

Cloud Based systems have the EMUX, DataMux and controllers in the Cloud

Proprietary IP protocol

To one or
more
transmitter
sites

Audio
Encoders

X N Telecoms
cloud

Service

Provider
Controller

May also be in the
cloud if IP based audio
can be delivered

WORLD
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System and networks

System Architecture: Contribution — Cloud Based

Advantages of cloud based systems

« The EMUX, DMUX and controller functionality is run Virtually on managed servers
* High reliability
« Simple redundancy model

* Quickly setup

* Run as a managed service (at the moment)
« Maintenance and operations included

 Initial costs are low BUT may require a long term contract

Disadvantages

« Long term higher costs for multiplexer functionality

« Usually incurs additional data transmission costs due to additional circuits being
required for the ETI output

« Requires the use of Telco services for contribution network — higher cost than
dedicated microwave links

WORLD

A3
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System and networks

System Architecture: Contribution - Redundancy

Purpose
« Minimise service interruptions
« Equipment failures
« Equipment servicing and maintenance

Cost Benefit

* Increases as the listening population increases

 Redundancy can be added in stages to spread Capex over time
 Need a minimum amount to counter potential long periods of outage

Types

« None
« N+1

e 1+1

51



System and networks

System Architecture: Contribution - Redundancy
Audio Service Interruption

Equipment options Failure Maintenance

« Studio None N+1 1+1 None N+1
 Encoders Y Y N Y N N
« Service Controller N N N N N N
e Studio to EMUX link Y . N Y - N
« PAD Server N N N N N N

e Multiplexer Sites
« Ensemble Multiplexer Y - N Y 3 N
 Ensemble Controller N N N N N N
« Data Multiplexer N N N N N N
« NTP server Y : N Y - N
« NMS N N N N N N



System and networks

System Architecture: Contribution - Redundancy

Control

| Service Provider 1 Information
I capacity controller -

Cloud
Playout and AES access
y ) audio DAB+ audio .
scheduling > point A
encoders
systems

IP outputs

Redundant DAB+
audio encoders

Cloud
access
point B

PAD Server

Multimedia content
and audio metadata

Formatted PAD

WORLD
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System and networks

System Architecture: Contribution - Redundancy

Example Trial

System Control
information
| Service Provider 1 IP output
I capacity controller -
AES
) . IP
Playout gnd audio DAB+ audio
scheduling . > .
I encoders
systems | :
| |
' I
! I
! I
: I
, PAD Server |
. . |
Multimedia ! | Formatted PAD
content and ! |
audio metadata I :
1
' | Redundant DAB+ ____:
WIS audio encoder(s)
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System and networks

System Architecture: Multiplexer site - Redundant

EMUX at Tx site
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System and networks

Delay systems

* Provide the ability to resynchronise content with the local time
« Delays can be minutes to hours

« Services / sub-channels are typically extracted from the ‘master’ or
originating location, delayed and delivered to other ensembles

 The extraction and reinsertion can also be used to mix services
across multiple equipment types

« Interoperability is rarely used due to individual vender
implementation idiosyncrasies

« Care is needed when making changes to ensure that services are
synchronised

WORLD
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Australian time zones
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SBS time delayed services - Summer

0 mins
dela
2323(?3) y ETloIP . Sydney
() Txr
SBS 3 (Nat)
60 mins
delay - ETlolP s Brisbane
Txr
0 mins X
SBS 3 (Mel) delay ETloIP
s Melb
SBS 4 (Mel) >R vVeourne

SBS 3 (Nat)

ﬁ .
30 mins
ETlolP Adelaide
Txr

WORLD 180 mins

A\

ETloIP Perth
59

A\

Txr



System and networks

SBS time delayed services - Winter
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System and Networks

Network management

Network Management
Is essential for rapid
fault detection and
correction

Virtually all equipment
now has SNMP fault
reporting

Remote access via web

interface allows best
grade of service
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Examples

WORLD
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Summary

« DAB+ systems have many aspects
« Head-end system capabilities need to reflect the business requirements
* Functionality
« Suitability and fithess-for-purpose
* Flexibility
* Cost effectiveness
« Understand industry trends and factor them into contractual requirements

« Be careful of interoperability requirements considering multiple input and
output systems

WORLD
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WORLD

Thank you

For further information, please contact:
www.worlddab.org
or
les.sabel@scommtech.com.au
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http://www.worlddab.org/

