°
BE SLOVENSKI STANDARD

SIST EN 50255:1999
01-april-1999

Digital Audio Broadcasting system - Specification of the Receiver Data Interface
(RDI)

Digital Audio Broadcasting system - Specification of the Receiver Data Interface (RDI)
Digitales Tonrundfunk-System - Spezifikation fur die Empfanger- Datenschnittstelle (RDI)

Systeme de radiodiffusion sonore numerique (DAB) - Spécification de l'interface de
données du récepteur (RDI)

Ta slovenski standard je istoveten z: EN 50255:1997

ICS:

33.170 Televizijska in radijska Television and radio
difuzija broadcasting

SIST EN 50255:1999 en

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



SIST EN 50255:1999

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 50255:1999
https//standards.iteh.ai/catalog/standards/sist/a5a718e7-dac9-4af2-b2 71
ab6d717daeefsist-en-50255-1999



EUROPEAN STANDARD EN 50255
NORME EUROPEENNE

EUROPAISCHE NORM December 1997

ICS 33.160.20

Descriptors: Radiocommunications, sound broadcasting, digital technics, data transmission, interfaces, receivers, specifications

English version

Digital Audio Broadcasting system
Specification of the Receiver Data Interface (RDI)

Systéme de radiodiffusion sonore Digitales Tonrundfunk-System
numeérique (DAB) - Spécification de Spezifikation fir die Empfanger
l'interface de données du Datenschnittstelie (RDI)

récepteur (RDI)

This European Standard was approved by CENELEC on 1997-10-01. CENELEC members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the Central Secretariat or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CENELEC member into its own language and
notified to the Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, ltaly, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee flir Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B - 1050 Brussels

© 1997 CENELEC - All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

Ref. No. EN 50255:1997 E



Page 2
EN 50255:1997

Foreword

This European Standard was prepared by Eureka 147 Working Group D "RDI Task Force" and
transferred to the Technical Committee CENELEC TC 206, Broadcast receiving equipment.

The text of the draft was submitted to the formal vote and was approved by CENELEC as
EN 50255 on 1997-10-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement {dop) 1998-09-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn {dow) 1998-09-01
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1. Introduction and general considerations
1.1 Introduction

The Eureka 147 Digital Audio Broadcasting System [1] is able to transmit data rates of up
1.8432 Mbit/s. This data rate occurs if an EEP with a coderate of 0.8 is selected. Audio
receivers generally will be capable to decode one or several MSC Subchannels, but will not
contain decoders for all possible data services. Therefore, the source for the data to be carried
on the Receiver Data Interface (RDJ) is the output bit stream of the channe! decoder of a DAB
receiver. Dedicated decoders for data applications, computers, etc., but also devices for audio
postprocessing and recording can be connected to the DAB receiver through this interface.

The intention of specifying the RDI is to provide a common interface for this purpose fulfilling
the following requirements:

(1) It should be able to carry the full information obtained by the DAB receiver, i.e. the
maximum data rate of the MSC, plus the FIC and information on the received
transmitters (TIl) in a suitable format.

{2} It should be able to carry data in the format of the output format of recently developed
channel decoders and input format of audio source and data decoder ICs (the so-calied
DAB 3 interface, see Annex A},

{3) The RDI specification should be independent of any physical interfaces. Interfaces
commonly used in consumer electronics should be supported.

(4) It should be possible to connect/several decoders'to a receiver

(5) It should be possible to implement a, return channel for,receiver control from an
application terminal.

(6) It should be possible to connect the DAB receiver to a data network.

This first issue of the RDL specification:providesial-basiciapproachdtodthese requirements. A
generic coding structure for the data fosbe carriedsiby-the ‘RDbbased on a 24 bit RDI frame
structure has been developed. All requirements have been met by this coding scheme. Two
modes of the RD!| have been defined to fulfil requirements (1) and (2). The mode fulfilling
requirement (1) is called the "high capacity mode", the mode fulfilling requirement {2) only is
called the "low capacity mode” of the RDI. With respect to requirement (3), only the |IEC 958
physical layer is supported by now. The mapping of RDI frames onto other physical interfaces
including networks {requirement (6)) and the development of a command language for the
return channel (requirement (5}) are under consideration in the RDI Task Force of WG D.

1.2 Architecture of the receiving system

The RDI interface specified below is intended to be used for the direct connection of one or
more data application decoders to DAB receivers ("stand-alone solution"). The architectures

envisaged
DAB- Application
Receiver Decoder
(1) I‘—j
™ RDI
DAB- Application Application Application
Receiver Decoder Decoder Decoder

T g — f
— — //

RDI

Fig.1 : Architectures for connecting application decoders to a DAB receiver.
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NOTES:

(1) Back channel is under consideration

are described in Fig.1. If two or more application decoders are to be connected to a DAB
receiver, each application decoder (except the last one) is required to have an input and
output connector for the interface. In this case, the received RDI data stream is relayed
directly to the output interface.

1.3 Considerations on the data rates of suitable physical interfaces

The following table gives an indication on how many RDI frames are required per time to
transport the relevant data: The right time scale for this approach is physical CIFs which are
22.429 ms { 2153 RDI frames)

Channel Data Capacity RDI frames available Remarks
DAB Main Service | 1.856 MBit/s (22 bit/RDI F (") < 2153 (2025 usable |in 22.429 ms
Channel 1.687 MBit/s (20 bit/RDI F) for data) ?
DAB FIC Mode I,I1,IV < 358 (350 usable for |in 3.738 ms
80.2 kbit/s (22 bit/RDI F) data)
72.9 kbit/s (20 Bit/RDI F)
Mode 1l 119 {117 usable)

107,26 kbit/s [(22)bit/RDI'F)
97.5 kbit/s {20 bit/RDI F)

TIl pattern 1+ NRT<Y RDI F Mode I: 238
Mode li: 61
Mode ili: 31
Mode 1V: 121
TII carrier samples | 64 RDIF each received.transmitteroo|Mode I: 238 NCP
16 RDIF each received transmitter |Mode II: 61
16 RDIF each received transmitter |Mode lil: 31
32 RDIF each received transmitter | Mode IV: 121
NOTES:

(1) An RDI frame (RDIF) carries 24 bit, of which 20 or 22 are useful data {see 2.1).
(2) assuming a protocol overhead of 3 RDI frames per Subchannel/FIB.
{3) assuming evaluation of TIl in the receiver {(### Main + Subld). NRT = Number of
received transmitters
(4) assuming evaluation of best carrier pairs per transmitter in the receiver, communication
of FFT result, real and imaginary parts 16 bit each. NRT = Number of received
transmitters (typ. max. 5), NCP = Number of carrier pairs {typ. max. 4)
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2. RDI frames and Frame types

The RDI is based on RDI frames of 24 bit each (see Fig. 2).

b0 b19 b20 b23

Info/Data Frame type

Fig. 2: Structure of an RDI frame

Each RDI frame consists of a frame type field (bits 20 ... 23) and a data field (bits O ... 19).
The structure of the data field depends on the Frame type field and can borrow two bits (b20
and b21) from the frame type field. The following Frame types are defined:

all modes:
b20 b23
0000 : Padding

high capacity mode:
b20 b23
0001 : Header of MSC/FIC/TII data
0010 : Start and Continuation of MSC/FIC/T Il data
0100 : End of MSC/FIC/TII data
0101 : RDI synchronisation
1101 : Header of extended capacity data
XX10: Extended capacity data field:

The XX' s in the extended capacity data frame.type serves ascan extension of the data field,
and in this way increases the width from 20 to 22 bit, which is enough for all presently
discussed data rates.

low capacity mode:
b20 b23
0010 : Continuation of Tll data
0100 : End of Tll data
0111 : Start of Tll data
1111 : window signals & data

The other codes are reserved.
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High capacity mode Low capacity

b20...23 Frame type Extended frame Normal frame mode

0000: Padding + + +

0001: Header of MSC/FIC/TII data +

0010: All modes: data + + +

0011: Reserved

0100: End of data + + +

0101: RDI synchronisation + +

0110: Extended capacity data +

0111: Start of Tll data +

1000: Reserved

1001: Reserved

1010: Extended capacity data +

1011: Reserved

1100: Reserved

1101: Header of extended capacity data +

1110: Extended capacity data +

1111 Window signals & data +
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3. Embedding of RDI into the IEC 958 interface
3.1 RDI frames and IEC 958 Subframes

RDI frames, (see 2}, can be carried in the IEC 958 interface [2] according to Fig. 3.

RDI Frame
b0 b19 b20 b23
Info/Data Frame Type
bit O 3 7 8 2% 28 29 30 31
Preamble Aux. Data LSB AudioData MSB VIU| C|P

|IEC 958 subframe

Fig. 3: Embedding.RD}.frames.into. IEC 958 subframes

If the RDI is embedded into the IEC 958 structure, the Validity bit (V) shall be set to high in
order to protect audio devices from converting RDI2data 'to’audio if erroneously connected to
an RDI. For the Channel 'Status‘data, the ‘consumer“format-shall“be ' used. Byte O bit 1 of the
Channel Status data shall be set to "non*‘audio™-"Copyright” shall be asserted (Byte O / bit 2
= 0). Byte O / bits 3-4-5 shall be set to "000". The bits 6 & 7 of Byte O shall be set to Mode

0 (= 00).

The category code 001 for Broadcast reception of digital audio shall be used (Byte 1 / bit 0-1-
2 = 001).The generation status bit shall be set to "original™ (Byte 1 / bit 7 = 0).

In Byte 2 the source number and channel number shall be "unspecified" (Byte 2 =
00000000}).

The sampling frequency shall be 48 kHz (Byte 3 / bit 0-1-2-3 = 0100). The clock accuracy of
+1000 ppm shall be "Level II" (Byte 3 / bit 4-5 = 00).

The following table shows how the first four Bytes of the Channel Status shall be set:

Byte # | b0 .cvvvveevrennnn, b7
0 01000000
1%) 00100100
2 00000000
3 01000000

*) see 3.2
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NOTE: RDI synchronisation (see 4.2) is not related to the IEC 958 block structure.

NOTE: If the low capacity format (see 5.) is used on an IEC 958 interface, the frames
of Type 1111 shall be carried in the "Channel A" subframes and TII, if any,
shall be carried in the "Channel B" subframes.

3.2 Proposed Amendments to IEC 958
The proposed amendments refer to the coding of the Channel Status bits, as follows:

An entry "DAB" should be defined in the category "Broadcast reception” (Byte 1 / bits 3-4-5-
6, proposal: 0010).

3.3 Programme Associated Data

The IEC 958 user bit channel may be applied to carry Programme Associated Data of the
selected Audio Service Component.

NOTE: Details are under discussion. The following protocol elements will be defined:
- bit stream synchronisation
- order of bits and bytes
- header bytes containing length
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