°
BE SLOVENSKI STANDARD

SIST EN 300 798:2000
01-januar-2000

Digitalna zvokovna radiodifuzija (DAB) - Vmesniki za razpoSiljanje - Vmesnik DIQ

Digital Audio Broadcasting (DAB); Distribution interfaces; Digital baseband In-phase and
Quadrature (DIQ) interface

Ta slovenski standard je istoveten z: EN 300 798 Version 1.1.1

ICS:

33.170 Televizijska in radijska Television and radio
difuzija broadcasting

SIST EN 300 798:2000 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 300 798:2000

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 300 798:2000
httpsy//standards.iteh.ai/catalog/standards/sist/96e5b8e6-600c-49c3-b33 1-
fee54e50d3e9/sist-en-300-798-2000



EN 300 798 v1.1.1 199s-03)

European Standard (Telecommunications series)

Digital Audio Broadcasting (DAB);
Distribution interfaces;
Digital baseband In-phase and Quadrature (DIQ) interface

European Broadcasting Union 7 Union Européenne de Radio-Télévision
EBUNL
UER

ETSI %

European Telecommunications Standards Institute




2 EN 300 798 V1.1.1 (1998-03)

Reference
DEN/JTC-DAB-6 (7e000ico.PDF)

Keywords
DAB, digital, audio, broadcasting, interface

ETSI Secretariat

Postal address
F-06921 /Sophia Antipolis/Cedex - FRANCE

Office-address

650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 9294:42°00V Fax>+33'4 93 65 47 16
Siret'N?348/623/562 00017 “NAF 742°C
Association,a but,non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Internet
secretariat@etsi.fr
http://lwww.etsi.fr
http://www.etsi.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 1998.
© European Broadcasting Union 1998.
All rights reserved.



3 EN 300 798 V1.1.1 (1998-03)

Contents

INtellectual Property RIGNTS ... ..o it s e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeaennnnn e nnnnns 4
[T (=Y o U 4
T o o [ Td 1 o] o S 5
1 ST ol0] o1 UPPPPPPPIN 7
2 Y =] (=1 o7 T 7
3 Definitions, abbreviations and SYMDOIS...........o e 7.
3.1 [ 11 1 T (o = 7
3.2 YN o] o] £V T= L1 o] o =SSR 8
3.3 )Y/ 1] oo O TUPPOPPPP 9
3.3.1 NUMEIICAI FANGES. ...ttt e e oottt ettt e e e e e e e e e e e e e s aa s aabbbbbe s e e et e eaeaaaaaaaaaaaaaasaanan 9
3.3.2 Bt NMUMBDEIING . ...ttt ettt e e e e e e e e eeaaaaaaaaaaeeeeeesaaaaannnnnnne 9
3.3.3 AFTNMELIC OPEIALOIS. ... ittt ettt e e e e e e e e e e e e e s e e ammmeaneeeeeaannsnsebebeeeseees 9
3.34 T T4 1SS 9
3.35 1070 0151 7= 1 0| £ USRI 9
4 Conceptual location of the DIQ iNterface ...........ooe i e 9.
5 General description of the DIQ signal

5.1 Mathematical definition ............oooii i e

5.2 Sampling frequency and sample size

5.3 Numerical range k...l 5 A N A e L e e

6 Details of the Digital baseband 4/Q,interface] (DIQ)ala . cai-beuurrmrmrriiiieeeeieiee e 12......
6.1 (7= a1 - | PP 12
6.2 Definition of DIQ SIGNAIS......coiiiii et e e e e e et e e e e e e e e e e e e e e e e e e e e e aaann 12
6.2.1 The CLK SIgN@l ...ccoviiiiiie s e i e e 12
6.2.2 The DATASIgnal . o O 0 O O o 0 e e 12
6.2.3 TREQ /T SIGNAL. ..ttt e e e ettt et eeeee et eeees et et e e s et e e ee e s et e e et e s meeseaneeeme e
6.2.4 The FSYNC SIgNal....ccceeiiiiii e e e e e e e e e

6.2.5 Y To i F= Ul 11 £=Tox 1o o SR

6.3 Electrical characteristics of the DIQ interface

6.3.1 GENEIAL ... et e e e

6.3.2 [T oo 1Y/ =T o 1T} o O SESEEER

6.3.3 Line driver CharacCteriStiCs (SOUICE) ....uuiiiieeiiiii i ittt e e e e e e e e e e e e e s s s st e e e e e e e e e e e e e e e e aenannnnnns
6.3.4 Line receiver characteristics (destination)

6.4 Pin allocation of the DIQ SIgNaIS ...........coicciiiiiiiieiiiee e e e e e e e e e e s e s s rmeeneeeeeeeeessnnnnnrnnes
6.5 LI Lo TR = = Lo T 1S 1 o 1P
6.6 L@ I S 110017 o 11T PSR
Annex A (informative): Bibliography ... ... 17

111 (0 ) YR 18



4 EN 300 798 V1.1.1 (1998-03)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly availablET& members and non-membersand can be found

in ETR 314: ntellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect of
ETSI standard$s which is availabldree of chargefrom the ETSI Secretariat. Latest updates are available on the ETSI
Web server (http://www.etsi.fr/ipr).

Pursuant to the ETSI Interim IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No
guarantee can be given as to the existence of other IPRs not referenced in ETR 314 (or the updates on
http://wwwe.etsi.fr/ipr) which are, or may be, or may become, essential to the present document.

Foreword

This European Standard (Telecommunications series) has been produced by the Joint Technical Committee (JTC) of the
European Broadcasting Union (EBU), Comité Européen de Normalization Electrotechnique (CENELEC) and the
European Telecommunications Standards Institute (ETSI).

NOTE: The EBU/ETSI JTC was established in 1990 to co-ordinate the drafting of standards in the specific field
of broadcasting and related fields. Since 1995 the JTC became a tripartite body by including in the
Memorandum of Understanding also CENELEC, which is responsible for the standardization of radio and
television receivers. The EBU is a professional association of broadcasting organizations whose work
includes the co-ordination of its members' activities in the technical, legal, programme-making and
programme-exchange demains.The-EBU,has-active members,inabout 60 countries in the European
broadcasting area;-its' headquarters'is in"Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

Fax: +41 227172481

EUREKA Project 147 (DAB*)

EUREKA Project 147 was established in 1987, with funding from the EC, to develop a system for the broadcasting of
audio and data to fixed, portable or mobile receivers. Their work resulted in the publication of a European standard,
ETS 300 401 (see bibliography), for DAB which now has world-wide acceptance. The members of the

EUREKA 147 Project are drawn from broadcasting organizations and telecommunication providers together with
companies from the professional and consumer electronics industry.

* DAB is a registered trademark owned by one of the EUREKA 147 partners.

National transposition dates

Date of adoption of this EN: 20 February 1998
Date of latest announcement of this EN (doa): 30 June 1998

Date of latest publication of new National Standard
or endorsement of this EN (dop/e): 31 December 1998

Date of withdrawal of any conflicting National Standard (dow): 31 December 1998
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Introduction

The present document is one of a set associated with DAB. ETS 300 401 (see bibliography) describes the transmitted
signal; the interface between the broadcaster's transmitters and the listener's receiver. The associated documents,

EN 300 797 and ETS 300 799 (see bibliography), describe additional interfaces which can be used by broadcasters or
network providers to build DAB networks.

Figure 1 shows a DAB network in outline. For convenience, the network is split into a number of different parts, each
managed by a different entity. The different entities are; the Programme/Data provider, the Service Component provider,
the Ensemble provider and the Transmission Network provider.

NOTE: A Service Component provider may be generating a full DAB service or a component of a DAB service.
For the purposes of the present document, the terms Service provider and Service Component provider are
interchangeable.

Programme/Data provider

The Programme/Data provider is the originator of the audio programme or the data being carried within the DAB
Service Component. The format for the output of the Programme/Data provider may take many different forms and
should be agreed between the Programme/Data provider and the Service Component provider.

Service Component provider

The Service Component provider is producing one or more complete Service Components which may form the complete
DAB service, but may not. Data from the Service Component provider will comprise three different parts:

- Service Component;data which-is,to\berinserted intothe-DABMain-Service Channel (MSC);

- Service Information related to the Service Component,data which is to be inserted into the Fast Information
Channel (FIC);

- Other data, not intended for transmission, including, status monitoring or control.

The interface between the 'Service' Component provider and the Ensemble provider is known as the Service Transport
Interface (STI) and is defined in EN 300 797 (see bibliography).

Ensemble provider

The Ensemble provider receives a set of service components from one or more Service Component providers. He then
formats the FIC, and generates an unambiguous description of the full DAB Ensemble.

The ensemble description is passed to the Transmission Network provider via an interface called the ETI which is
defined in ETS 300 799 (see bibliography).

Transmission Network provider

The Transmission Network provider generates the DAB Ensemble and transmits it to the receiver. The output of the
Transmission provider is defined by ETS 300 401 (see bibliography). The Transmission Network provider is usually the
final recipient of the ETI and is responsible for turning it into the DAB transmission signal using an OFDM generator.

In some cases, as an intermediate step, the Transmission provider may find it convenient to generate a baseband
representation of the signal to be transmitted. The baseband representation, known as the DIQ, is a set of digital samples
defining the In-phase (I) and Quadrature (Q) components of the final carrier. This interface is defined in the present
document and provides a convenient interface between digital processing equipment and radio-frequency modulating
equipment.



auIINo 3lomiau gyq T aInbi

Service Component provider A

>

Programme
or Data
provider A(1)
\ Service
Component
/ provider
Programme
or Data
provider A(n)
From other Service
Component providers
Service Component provider Z
Programme
or Data
provider Z(1)
\ Service
Component
/ provider
Programme
or Data
provider Z(p)

Ensemble
provider

STI - Service Transport Interface
ETI - Ensemble Transport Interface
DIQ - Digital baseband I/Q interface

ETI

RF
modulation

AQ

ETI

Transmitter 1

Transmitter M

Transmission Network Provider

Baseband DIQ

/‘ processing -
> ETI

Baseband DIQ

processing ~

RF
modulation

Ve
DAB Ensemble to
ETS 300 401 [1]

Ny

Vel
DAB Ensemble to

ETS 300 401 [1]

(£0-866T) T'T'TA 86/ 00€ N3



7 EN 300 798 V1.1.1 (1998-03)

1 Scope

The present document establishes a standard method for the connection of digital processing equipment (which is
producing DAB baseband I/Q signals) and Radio Frequency (RF) modulation equipment in a DAB system. It can also
be used to provide access to baseband I/Q signals for test purposes.

ETS 300 401 established a broadcasting standard for a DAB system. Broadcasters who implement DAB networks
require standardized interfaces for the connection of different equipment in the DAB chain.

The present document is applicable to DAB channel coding equipment. It describes the characteristics of a suitable
interface for the connection of the two major elements of the DAB OFDM generator; the baseband processing
equipment and the RF modulator. The interface provides an interconnection between a single source (the baseband
processor) and a single destination (the RF modulator).

The present document does not cover the generation of the digital I/Q baseband signals. This is covered in
ETS 300 401. The digital baseband I/Q interface is unidirectional and does not cover the provision of status nor control
information in the reverse direction (i.e. from the modulator back to the baseband processing section of the equipment).

2 References

References may be made to:

a) specific versions of publications (identified by date of publication, edition number, version number, etc.), in
which case, subsequent revisions to the referenced document do not apply; or

b) all versions up to and including the identified version (identified by "up to'and including" before the version
identity); or

c) all versions subsequent to and including the identified version (identified by "onwards" following the version
identity); or

d) publications without mention of a;specific;version, in which case the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

[1] ITU-R BT.656-2 (November 1994): "Interfaces for digital component video signals in 525-line
and 625-line television systems".

3 Definitions, abbreviations and symbols

3.1 Definitions

For the purposes of the present document, the definitions of ETS 300 401 (see bibliography) and the following
definitions apply:

baseband I/Q:A representation of the DAB transmission signal using | and Q components of the carrier which
represent the amplitude of the in-phase and quadrature components of the transmission signal.

baseband processingWWhen applied to the DIQ interface, this is taken to mean that part of the OFDM generator which
receives the ETI signal and produces the DIQ signal.

ClFcount: The Common Interleaved Frame (CIF) counter as defined in ETS 300 401 (see bibliography).
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COFDM: Coded Orthogonal Frequency Division Multiplex; the combination of channel coding and OFDM as used in
the DAB system.

data transfer time: The instant at which data is read by the DIQ receiver.
digital baseband 1/Q: A version of the baseband I/Q signal using digital samples to represent the amplitudes of | and Q.
DAB transmission signal: The radio frequency signal radiated from a DAB transmitter.

DAB transmission frame: The transmitted frame, specific to the four transmission modes used by the DAB system,
conveying the DAB data.

ensemble:The DAB transmission signal, comprising a set of regularly and closely-spaced orthogonal carriers. The
ensemble is the entity which is received and processed by the DAB receiver. In general, it contains programme and data
services. Also sometimes used loosely to describe the package of data (or Ensemble Multiplex) representing that signal.

null symbol: The first Orthogonal Frequency Division Multiplex (OFDM) symbol of the DAB transmission frame.
OFDM: Orthogonal Frequency Division Multiplex, the modulation method employed by the DAB system.

OFDM generator: The equipment which is the final recipient of the ETI signal and which generates the OFDM signal
from it. The OFDM generator is taken to have two major parts - baseband processing, which generates a baseband 1/Q
signal as an intermediate step, followed by RF modulation.

RF modulator: When applied to the DIQ interface, this is taken to mean that part of the OFDM generator which
receives the DIQ signal and produces a DAB transmission signal.

3.2 Abbreviations

For the purposes of the present documeént the followingabbréviations apply:

CLK Clock

COFDM Coded Orthogonal Frequency Division Multiplex

DAB Digital’Audio Broadcasting

DIQ Digital baseband 1/Q interface

ECL Emitter-Coupled Logic

ETI Ensemble Transport Interface

FFT Fast Fourier Transform

FIC Fast Information Channel

FSYNC Frame Synchronization

GND Ground

I(t) the time variant, In-phase component of the modulated signal

1/Q In-phase and Quadrature components of the modulated signal

I the rih sample of I(t)

I (® the time variant, In-phase component of the modulated signal during the TIl symbol
ITU International Telecommunications Union

LSb Least Significant bit

MShb Most Significant bit

NRZ Non-Return-to-Zero

OFDM Orthogonal Frequency Division Multiplex

Q(t) the time variant, Quadrature component of the modulated signal

Qn the nth sample of Q(t)

Qmi(® the time variant, Quadrature component of the modulated signal during the TII symbol
Q/l an alternating signal which identifies a DIQ sample as eithej @anQ, sample
RF Radio Frequency

rms root-mean-square

s(t) the time variant DAB transmission signal

S, the sampled version of the DAB transmission signal

STI Service Transport Interface

T Transmitter Identification Information
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3.3 Symbols

For the purposes of the present document, the following mathematical symbols apply:

3.3.1 Numerical ranges

[m.n] denotes the numerical range m, m+ 1, m + 2,..., n, where m and n are positive integers with n > m.

3.3.2 Bit numbering

denotes bit numbaer. n is usually in the range [0..7].

3.3.3  Arithmetic operators

+ Addition
X Multiplication

3.34 Functions

COS X Cosine of x

sin x Sine of x

j Imaginary unit with § = -1
o] rms value

3.3.5 Constants

T 3,141 592 653 59...

4 Conceptual location-of the DIQinterface

Figure 2 is a modified version of a diagram taken from ETS 300 401 (see bibliography) and shows the conceptual block
diagram of the emission part of the DAB system. The conceptual location of the DIQ is shown on the diagram

The DIQ interface may also be used directly at the output of the baseband processing part of the OFDM generator, as
shown in figure 2, in circumstances where the TII is not required, or is to be added at a later stage.

5 General description of the DIQ signal

51 Mathematical definition

The time variant DAB transmission signal, s(t), at a carrier frequenskdll be given as follows:
t) =1(t) cos(2mtf,t) - Q(t) sir(2mf, t)
where I(t) and Q(t) represent the In-phase and Quadrature, time variant, components of the carrier signal.

The signal carried by the DIQ,, sshall be the sampled version of the In-phase and Quadrature components of the DAB
transmission signal, I(t) and Q(t), sampled at the frequendihé sampled values, &nd Q, at time { = (n/fy) shall be
given by the following expression:

Sh=lh+jQn

where niso, 1,2, ..
and £ is the sampling frequency.
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