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Head-end Components and Interfaces

Generation of a DAB Signal

Multiplex and Service

Fast Information Channel (FIC)

> Encoder

Information
Ch |
> coder MSC
Packet Mux N Channel MUItipIexer
coder

Audio and
Data Services

On the basis of Digital Audio Broadcasting, Hoeg et. al., page 48
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Head-end Components and Interfaces

Generation of a DAB Signal

DAB Head end

Multiplex and Service

Information

Fast Information Channel (FIC)

S Encoder

e

Channel
coder

Packet Mux
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Channel
coder

MSC

Audio and
Data Services
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Dedicated Hardware (legacy)

]

_>| DAB/DAB+ Encoder
Audio sources T ‘

Program associated data PAD
> Encoder/Server

Multiplexer

ETI
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Head-end Components and Interfaces

Integrated Software System

IZT DAB ContentServer

Multiplexer

Audio Encoder

Audio Encoder

Data Server System Management /

Monitoring

OS (Ubuntu Linux)
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= Real-time DAB, DAB+
Audio encoding

w Data service and
multimedia
management

= Multiplex generation

» Flexible and extendible
interfacing

w Remote configuration
and monitoring
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IZT DAB

STI-C, STI-D, ETI, Muxene - ContentServer
via EDI/DCP

DAB ETl via EDI/DCP
Multiplexer (Ensemble Multiplexer)

DABH‘) Encoder T — STI-D, STI-C

via EDI/DCP
(Service Multiplexer)

AES67 Audio over IP
(Livewire, Ravenna),

RTP, Internet Streaming S )
ata Server,

Inserter

System Management /
Manitoring

ftps://, hitps://, JSON/XML RPC, real- :
psi/1. t‘f;g Socket/UECP ed : https://, SNMP, JSON/XMP RPC

Self-monitoring, System Status Signalling

DL/DL+, MOT Slideshow, SPI/EPG, TPEG, Journaline Broadcast Configuration, System Administation

FIREWALL
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Head-end Components and Interfaces

Options for DAB/DAB+
Audio Encoding

® Internal audio encoders of the
multiplexer system

® Remote audio encoders
via STI-D/EDI, MuxEnc
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SERVICE
MULTIPLEXER
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SOURCES
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CONTENTSERVER
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5TI-D, STI-C, ETI via EDI/DCP

DAE
MULTIPLEXER

DAB+ e

Audio over IP ENCODER 1

ENLUUEN 2

ENWAILER ... N

DATA SERVER /
INSERTER

TF'AD Data/

7

o

SYSTEM MANAGEMENT .
SYSTEM MONITORING
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Audio contribution options

Support of different protocols allows for flexible integration into infrastructures

AES67 Audio over IP (Livewire, Ravenna — uncompressed PCM audio via RTP
streaming)

External converters from Analog/Digital audio to AES67 available

Compressed RTP Streaming sources
(MPEG-4 AAC, HE-AAC, HE-AACV2, AAC-LD, AAD-ELD, MPEG Layer 2, MPEG Layer 3)

Signalling: EBU-ACIP, SDP, RTSP, SIP

Internet Streaming (Shoutcast/lcecast)

IZT - Company Presentation | Redner | 11 September 2020
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Variety of protocols allows integration into existing or new workflows

Examples

DL/DL+: UECP, JSON-RPC, XML-RPC, RSS, Realtime TCP/IP Interface, Web Interface, FTP upload,
HTTP/FTP Mirroring

MOT Slideshow: JSON-RPC, XML-RPC, Realtime TCP/IP Interface, FTP upload, HTTP/FTP Mirroring

TPEG: Realtime TCP/IP Interface, Realtime UDP/IP Interface, FTP upload, HTTP/FTP Mirroring

Content can directly be provided from studio automation, existing RDS infrastructure, vis GUI or file-based.

IZT - Company Presentation | Redner | 11 September 2020 11
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JSON/RPC Examples

Send DL+
{

"jsonrpc":"2.0",
"method" :"Provision.sendLabel",
"params”:{
"login":"rpc_labels_1",
"password":"CzullKky",
"label"”:"Currently playing: <item.artist>Eagles</item.artist>/<item.title>Hotel California</item.title>"

}s
"id":1
}
Send Slide
{

"jsonrpc":"2.0",

"method" :"Provision.sendSlide",

"params": {
"login":"rpc_slides_1",
"password":".UN5o0aXxY",
"motparameters”: {

"ContentName":"101_caching.png",
"TriggerTime":"2019-03-24T09:49"

)
"data":"..."

3,
"id":1

- Company Presentation | Redner | 11 September 2020
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File-based and Web Interface import

Input of Text Messages

Please type all your dynamic labels / text messages one per line. A line ends when you press the "Enter” key ().
The use of DL Plus tags is not possible (it could be permitted in the Service Component settings).

|2ay3a 0 \LRIGerman!\PDI
L5301 German!\LEM

Upload data and start data import (login 'labels1?) =

IZT - Company Presentation | Redner | 11 September 2020
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Integrated Software System

B Linux environment

m Scalable functionality
m Convenient web interface for configuration and monitoring

Hardware

® Highly reliable standard server hardware

m RAID1 + hot spare, dual power supply

m Continous short-term availability of spare parts

m Easy migration of software system to new hardware

Turn-key

B Quick and easy deployment

IZT - Company Presentation | Redner | 11 September 2020
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Virtualization

® One VM per
ContentServer
instance incl.
Multiplexer and
Encoders

Virtual Machines

FTENTSERVER IZT DAB CONTENTSERVER IZT DAB CONTENTSERVER ADDITIONAL VM

n AUDIO ENCODER 1
DAB
MULTIPLEXER

AUDIO ENCODER 1

m Flexible network
e management and
routing with vmWare
e virtual switch
o f functionality

AUDIO ENCODER 2 AUDIO ENCODER 2

AUDIO ENCODER n

DAB DAB
MULTIPLEXER MULTIPLEXER

AUDIO ENCODER n

- SYSTEM MANAGEMENT/ -

© SYSTEM MANAGEMENT/ * :
©  SYSTEM MONITORING -

©  SYSTEM MONITORING - DATA SERVER

DATA SERVER

VMware ESXi

Server Hardware

IZT - Company Presentation | Redner | 11 September 2020 15
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=] Virtualization

B Operation of DAB head-ends in IT data centers

B Shared infrastructure with other applications

IZT - Company Presentation | Redner | 11 September 2020
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Virtualization PRO Virtualization CON
Cost savings (rack space) Limited savings in sharing capacities
Consistent, standardized infrastructure and Limited cost savings in general
connectivity to transport content (mainly rack space)
Maintenance takes advantage of harmonized More complex in terms of synchronization and
hardware timing
Hexible restructuring of processes/applications Cost for reliable data transfer from/to data center

and flexible reaction to hardware failures Overall reliability may depend on hosting

infrastructure, connectivity and other applications

IZT - Company Presentation | Redner | 11 September 2020



Configuration and Monitoring
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Web. GUI for convenient
configuration




Configuration and Monitoring

Web GUI for convenient configuration
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@ [ IZT 8 DAB+ SPI TPEG Announcement AFS Reconfig 2

| Mutipiex Paramerers || DAZ Servicas || || seci sgnaling

™

svaisble Capaciy Units 864 CUs _ ssigned CUs #546 CUs Unsssigned CUs +318 cus

| 28 Kbpsi8 Kops 4 kops: 588 kibps: Srea 192 kbps: Stueaming in: RIP SD96 kiops: trear 96 Kips: Srear Qi kisps:Streary 318 CUs unassigned

Net Bitrate in Sream: 44000 bps  Unassigned bitiate: NONE

‘ 41466 bps: Livewire in: SRC 1-1 @ AXIA-IZT-1 (Channek 11, Stereo}

[ Genersl DAB Subchannel Parzmeters
Subchannel Btrate: 48 kbps. v
Protection levet  EEP 3-A (36 CUs) ~

Avsisble Net Btrate: 44000 bps

[ DAB Audio Parameters - Livewire in: SRC 1-1 @ AXIA-IZT-1 {Channet 11, Sterec) {Audic: I playist

Audio Codec (8 Daps (HE-A5Cv2) () MPEG Audic Layer 2

hudio Bitste (net: 41466 bps (gross PAD bitrate: 2534 bps)
For low PAD bitrates, Short X-PAD *might* have lower overhiead. The max. bitrate for Short X-PAD
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DAC Samping Rt @) up iz O 32kiz
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MPEG Suround Mode:  No MPEG Surround (If you want to encode a stereo signal at a sample rate of 43000 Hz with SBR. you
need a bitrate between 58666 bps (net) and 124666 bps (net): you have 41466 bps)

(TAuto = audio parzmeters |

Barate (bpzk 1000

" Service Companent Parameters - sideshow! (Appiication: Sideshow)

Senvice Component Parameters - labeis? (Appiication: Dynamic label)
{ Bitrate (bpsk 1000 (@) (Do
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@ DAB Audio Subchannel - Streaming in: Ravenna RTSP Channel 101 - Used by: Service Charlie DO
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Versatile APls

Muliplex Activation
= Web Interface/URL call, JSON/XML-RPC, SNMP

Dynamic Signalling
= Announcement Signalling — UECP, Web Interface/URL call, JSON/XML-RPC, SDI/DCP, GPIO Node

w Other Ensemble (OE) Announcement Signalling — UECP, Web Interface/URL call, JSON/XML-RPC, SDI/DCP,
GPIO Node

= Programme Type (PTy) — UECP, JSON/XML-RPC, SDI/DCP
w Linkage Sets — JSON/XML-RPC, SDI/DCP, Programm signal_lsn

System status Standard Info

System Monitoring

= Graphical System Status
= E-Mail Notification

= SNMP

Status of real-time Data Mixer sources

1
1
I eree
1
1
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General and Enhanced Redundancy Concepts

1+1 Redundancy Group

w Automatic “Master”/"Slave” Assignment
w ldentical configurations, schedules and content

» 1+1 EDI output streams for redundant network
feed

IZT DAB ContentServer
Ensemble Multiplexer A

Redundancy
Group

—_———— — — — —y

_—— — — —
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IZT DAB ContentServer
Ensemble Multiplexer B
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Audio and EDI Output Redundancy

|ZT DAB ContentServer

Audio sources
DAB EDI
EDI/ETI
-'i Multiplexer Switch /

D s = Audio Encoder

w

NN A\ dio Encoder

EDI/ETI ETI(E1)
EDI/ETI
converter P
Audio encoder EDI output Identical EDI output
cross-redundancy cross-redundancy | streams in linked made
. IZT DAB ContentServer
Audio sources
redundant
( ) Audio Encoder <DAB EDI EDI/ETI
_-! Multiplexer Switch N
PN A (dio Encoder ) -
EDI/ETI ETI (E1)
EDI/ETI >

converter
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Modern DAB multiplexer systems provide flexible and scalable functionality of
a complete DAB head-end.

Implementation options allow smooth integration into existing and new
infrastructures.
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