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FOREWORD

ternational Electrotechnical Commission (IEC) is a worldwide organization for standardization ¢
onal electrotechnical committees (IEC National Committees). The object of IEC is to promote int
bration on all questions concerning standardization in the electrical and electronic-fields. To thi
tion to other activities, IEC publishes International Standards, Technical Specifications, Technical

ation is entrusted to technical committees; any IEC National Committee interested in the subject
brticipate in this preparatory work. International, governmental and non-govetnmental organizatio
e IEC also participate in this preparation. IEC collaborates closely with(the International Organ

rmal decisions or agreements of IEC on technical matters expresss. as nearly as possible, an int
hsus of opinion on the relevant subjects since each technieal ‘eommittee has representatiof
tted IEC National Committees.

ublications have the form of recommendations for interhational use and are accepted by IEQ
ittees in that sense. While all reasonable efforts are ‘made to ensure that the technical contg
ations is accurate, IEC cannot be held responsible_for the way in which they are used o
erpretation by any end user.

er to promote international uniformity, IEC National Committees undertake to apply IEC Py
arently to the maximum extent possible in their\national and regional publications. Any divergenc{
C Publication and the corresponding natiomal or regional publication shall be clearly indicated in

5elf does not provide any attestation of-conformity. Independent certification bodies provide (
Ement services and, in some areasy 'access to IEC marks of conformity. IEC is not responsib
bs carried out by independent certification bodies.

ers should ensure that they havethe latest edition of this publication.

bility shall attach to IEC or its” directors, employees, servants or agents including individual ex
ers of its technical committees and IEC National Committees for any personal injury, property d
damage of any nature\whatsoever, whether direct or indirect, or for costs (including legal
5es arising out of-the publication, use of, or reliance upon, this IEC Publication or any
ations.

on is drawn-to.the Normative references cited in this publication. Use of the referenced publi
Ensable forthe correct application of this publication.

on is drawn to the possibility that some of the elements of this IEC Publication may be the subjec
IEC(shall not be held responsible for identifying any or all such patent rights.

pmprising
Ernational
5 end and
| Reports,

[y Available Specifications (PAS) and Guides (hereafter referred to as "IEC- Publication(s)"). Their

dealt with
hs liaising
zation for

brdization (ISO) in accordance with conditions determined by agreement,between the two organigations.

Prnational
from all

National
nt of IEC
r for any

blications
b between
the latter.

onformity
e for any

perts and
amage or
fees) and
bther IEC

cations is

of patent

IEC 621
services and contents, of IEC technical committee 100: Audio, video and multimedia systems
and equipment. It is an International Standard.

d data

This second edition cancels and replaces the first edition published in 2018. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Annex E: coding of station logo

b) Annex F: coding of slideshow

¢) Annex G: coding of internet connection.
d) Annex H: ODA tool — RDS data stream NFM
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INTRODUCTION

Since the mid-1980s a fascinating development has taken place. Most of the multimedia
applications and standards have been created or redefined significantly. Hardware has become
extremely powerful with dedicated software and middleware. In the mid-1980s, Internet as well
as its protocols did not exist. Navigation systems became affordable in the late 1990s, and a
full range of attractive smartphones now exist. The computing power of all these new products
is comparable with that of the mainframe installations in that era.

Listener expectations have grown faster than the technology. Visual experience is now very
important, like the Internet look and feel. Scrolling text or delivering just audio is nowadays
perceived as insufficient for FM radio, specifically for smartphone users. New types of radio

receiver
success

FM radi
technolgq
disadva
capacity

RDS w4
industry|
afterwal

The RD
both sid
centred
with the

The cor

s with added value features are therefore required. RDS has so far proven o
ful.

b with RDS is an analogue-digital hybrid system, which is still a valid data trang
gy and only the applications need adaptation. Now the time has come to solve
ntage, the lack of sufficient data capacity. With RDS2, the need\to increase f{
can be fulfilled.

s introduced in the early 1980s. During the introductory phase in Europe,
became very involved and that was the start of an extremely successful roll-out
ds, RDS (RBDS) was launched in the USA.

S Forum has investigated a solution to the isste of limited data capacity. Fo

on additional subcarriers higher up in the .FM multiplex while still remaining co
ITU Recommendations.

will hav

to be created, using the RDS-ODA feature, which has been part of the RDS {

increas; of RDS data capacity to be aghieved, and then only new additional data app

IEC 621

In orde
restruct
Part 1: 1
Part 2: |
Part 3:

Part 4: |

06 for many years.

r to update IEC 62106:2015 to the specifications of RDS2, IEC 62106 h3
ired as follows:

Modulation characteristics and baseband coding

RDS message format, coding and definition of RDS features

Usage _and registration of Open Data Applications ODAs

Registered code tables

be very

mission
the only
he data

the car
Shortly

r RDS2,

ebands around the RDS 57 kHz subcarrier.Can be repeated a few times, up :lrc]) three,

patible

e elements of RDS2 are the additional subcarriers, which will enable a significant

ications
tandard

s been

Part 5: 1

/I:lrl(ing of RDS and RDS?2 devices

Part 6: Compilation of technical specifications for Open Data Applications in the public domain
Part 9: RBDS — RDS variant used in North America

Part 10:

NOTE 1

Universal Encoder Communication Protocol UECP

The Part numbers 7 and 8 will not be used.

The original specifications of the RDS system have been maintained and the extra

function

alities of RDS2 have been added.
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RADIO DATA SYSTEM (RDS) — VHF/FM SOUND BROADCASTING

IN THE FREQUENCY RANGE FROM 64,0 MHz TO 108,0 MHz -

Part 6: Compilation of technical specifications
for Open Data Applications in the public domain

1 Scope

This pa
public d
applies
be used
applicat
handler
implemd
for any

The pro

2 Noi

The follg
constitu
For un
amend

IEC 621
from 64

IEC 621
range fi
features

IEC 621
from 64

t of IEC 62106 contains the technical specifications for Open Data Applicatior
pmain. This document is maintained by the RDS Forum Office. The RDS Eaoru
an easy procedure for registering new Open Data Applications, to ensure! that
without the need to change the RDS standard. The ODA feature perfaits defin
ons that can be decoded on a receiver. The receiver needs to the\@dequate 4
for the specific AID, which identifies the application. Receivers that h
nted the software handler needed for decoding are not affected by ODA data 1
pf the applications already defined and specified.

cedure for registering a new ODA is described in IEC 62106-3.

mative references

wing documents are referred to in the textinnsuch a way that some or all of their
fes requirements of this document. For.dated references, only the edition cited
ated references, the latest edition ‘of the referenced document (includ
ents) applies.

06-1, Radio data system (RDS)'— VHF/FM sound broadcasting in the frequend
0 MHz to 108,0 MHz — Part'1: Modulation characteristics and baseband coding

06-2:2021, Radio data system (RDS) — VHF/FM sound broadcasting in the fr¢
om 64,0 MHz to 108;,0 MHz — Part 2: Message format: coding and definition

06-3, Radio“data system (RDS) — VHF/FM sound broadcasting in the frequend
0 MHz t0~108,0 MHz — Part 3: Usage and registration of Open Data Applications|

IEC 621

from 64]0\WMHz to 108,0 MHz — Part 4: Registered code tables

06-4y-Radio data system (RDS) — VHF/FM sound broadcasting in the frequend

s in the

Office
hey can
ing new
oftware
hve not
eceived

content
applies.
ng any

y range
y

bquency
of RDS

y range
(ODAs)

y range

ISO/IEC 106486, Information technology — Universal Coded Character Set (UCS)

ISO 14819 (all parts), Intelligent transport systems — Traffic and travel information messages
via traffic message coding
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3 Terms, definitions, abbreviated terms and conventions

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62106-1 apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.2 Abbreviated terms

For theg purposes of this document, the abbreviated terms given in IEC\62106-1 and
IEC 621)06-2 apply.

3.3 Nlotation and conventions

The notation and conventions given in IEC 62106-1 apply.

4 ODAs in the public domain

4.1 QDAs in the group type A structure
4.1.1 Traffic Message Channel (TMC)

This OOA has been standardized in ISO 14819.4all parts).

4.1.2 Other public ODAs
There ekist four other public ODAs:
e Anneéx A: Coding of RadioText'Plus (RT+) tagging information for RadioText in grqup type

2A/B.

e Annex B: Coding of RadioText Plus (RT+) tagging information for enhanced RgdioText
(eRT).

e Anngx C: Coding\ef enhanced RadioText (eRT) using UTF-8 coding as standargdized in
ISOJIEC 106486

e Annex D: €oding of AF lists in the frequency range 64,1 MHz to 107,9 MHz.

4.2 DAs in the group type C structure for the upper data-streams 1, 2 and 3

Three public ODAs exist in this category:

e Annex E: Coding of Station logo
e Annex F: Coding of Slideshow

e Annex G: Coding of Internet connection.
5 Protocol to stream RDS on bearers different from FM (NFM)

The NFM protocol is specified in Annex H. It is an ODA development tool.
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Annex A
(normative)

Coding of RadioText Plus (RT+) tagging information
for RadioText in group type 2A/B

A.1 General

RT+ is designed to let the listener (or user) take additional benefit from the RadioText (RT)
service by enabling receivers to offer direct access to specific elements of RadioText messages
(e.g. tothetiHe—ofthe broadeast songtransmitted—atthe same—tme—to—rews—te—telephone
number$ such as those used for voting, to web addresses for browsing web content‘offered by
the radip programme provider, etc.).

These RT+ messages carried in the RadioText messages are identified by their locatign within
the meslsage and by the class code of their RT content type (see Table A.2). Thus, a receiver
is able {o store the different RT+ messages, and the listener may then select and rgquest a
specific[content type from the storage at any instant in time that fitS)the user's needs. The
advantalge of this method is that a user is no longer forced to watch.alot of information [passing
by. The|listener rather gets the opportunity to select specifically‘afy favourite informatipn to be
shown gn a static display.

Moreové¢r, RT+ gives the possibility to present selected,RT,/message elements to car drfivers on
a quasi-static display without any major risk of.distracting the attention of theg driver.
Furthermore, RT+ is well suited for mobile phones.with built-in RDS FM receivers: telephone
numbers may be routed directly from the RadioText to the dialer.

RT+ is|based on RT messages and is_completely backwards compatible. All additional
information necessary for implementing the*RT+ service is carried as an Open Data Application
in groug type 3A and in an associated ©DA application group (see Table A.1).

The Apgplication Identification (AlD)-assigned to RT+ for RT in group type 2A/B is 0x4BD7.

Table A.1 — RT+ information elements for RT

RT+ information elements

RT message RT+ identification RT+ tags

Group type 2A/B_(see'|EC 62106-2) AID in group type 3A ODA application group type A

A.2 Terms used

Category: The 'RT content types' listed in Table A.2 are grouped into categories: Item
(information on programme element), Info (general information services), Programme
(information on the programme), Interactivity (related information), Descriptors (places and
addresses, date, time, etc.) and Private classes (to be defined by individual broadcasters) and
reserved codes for future amendments.

Descriptor: a category of 'RT content types' used for describing places and addresses, date
and time, specific identifiers, etc.

Length marker: part of the RT+ information element which describes the additional length of
the tagged RadioText message. Counted are characters (64 maximum), not bytes. The
addresses of the RadioText characters range from 0 to 63.
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Programme item: time-slice of a programme, for example a piece of music or a documentary
report.

RT+: an extension of the RT RadioText feature, which allows storing and filtering of parts of the
RadioText messages in the receiver terminal as RT+ objects that then can be displayed,
selected and accessed by the listener, also independently from the transmitted RadioText
messages sent at the same time.

'RT content type': the content of an RT+ message is characterized by an RT+ class code,
listed in Table A.2. Sixty-four different codes exist in this table.

RT+ inffrmgtign elements: these are all RT+ elements for any given RT+ message. i.e. the
RT+ el¢gment defined for group 3A, the RT+ ODA application group elements).and the
corresppnding tagged RadioText elements (RT).

RT+ message: the basic information entity that is sent by the broadcaster to)the listeper. The
listener|can select the RT+ messages by their content type.

RT+ content: the RT+ content consists of one or two tagged RadioTextelements (RT |n group
type 2A[B).

RadioText: feature of RDS for providing a programme with text*'messages.

RadioText message: text messages that are associated” with a programme. One sihgle RT
messagg is not likely to be sufficient for complete comprehension by the user.

Start mparker: part of the RT+ information element which describes the start position (number
found by counting the text character positions-within a text string) of the respectivel tagged
RadioTgxt message element (RT).

A3 RT+ tag

When a[RadioText message like-"You are listening to '"House of the rising sun' by Eric Burdon"
is sent gut, the RT+ information elements 'Title' and 'Artist' are marked by two RT+ tags.

An RT+[tag consists of.three elements:

a) RT gontent type;

b) starf markéer-pointing to the position (inside the RT) of the first character of that RT+
mespage;

c) lengthnmarker indicating the additional length (in addition to the character at the start
position) of that RT+ message.

The 'RT content type' is taken from a list with 64 entries (see Table A.2).

For the example given below, the two tags are as follows:

RT content type ITEM.TITLE
Start marker 22
Length marker 22

RT content type ITEM.ARTIST
Start marker 50
Length marker 10
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Start marker and length marker can be derived from the following scheme below:

You are listening to 'House of the rising sun' by Eric Burdon

0--
0--

~=0====1====l-===2====2====3====3-———4o———f— -5 -5
~=5-===0====5-===0====5-===0====5-===0====5-===0====5--—~0-~=

The addresses of the RadioText characters range from 0 to 63, so the start marker can take
the same values.

The length marker is ranging from 0 to 63 and from 0 to 31 respectively (see A.5.3).

If two RT+ messages are contained in the RadioText, they shall not overlap.

The taglinformation sent out should not change during the lifetime of the associated RafioText.

A.4 RT+ information elements and data model

A.4.1 General

The content of RT+ messages is carried in the RadioText (RT),messages. Their cgntent is

described by RT content type code (see Table A.2) in each RT+{ag.

A.4.2 List of RT content types

The list|of defined RT content type codes, grouped in.categories, is given in Table A.2. There
are 64 RT+ classes of content type available, whichra programme service provider can offer
and thellistener can select from, each with a spegific RT+ class. The classes can be grouped

into the[following categories.

a)

b)

c)

d)

Iltem

The [programme is made up of a sequence of programme items (see NOTE), corresponding
to ap entry in a programme schedule. A programme item may consist again of|several
programme elements. For all programme elements which can be designated by RT+|classes
of the category "ltem" in Table A.2, this document uses the term "ltem". In populgr music
programmes, an item is a’‘song; in a programme with classical music, it can be a complete
symphony. A speech-based programme item may also be assembled from different items
(see[ the NOTE belew). Programme elements like News and Talk as shown in Figure A.2
and |[Figure A.3 are“not "ltems", as there do not exist any appropriate RT+ classes of the
catepgory "ltem*in*Table A.2. A programme item can be described by one, several|or even
all classes of-this category, but for the duration of the "ltem", the associated RT+ message
of each class’can only have a single value, for example the RT+ message clasgified as
"Item". 'Title" will remain fixed to "House of the rising sun" until the start of the nexf song.

NOTHRE A programme. Htem-can-consistof-onhvone—element (ng radic. Arama) and-can-also-be Anci;nated by

RT+ classes of the category "ltem" in Table A.2.
Info

RT+ messages of this category carry textual service information that is more or less
unrelated to the audio service, but is offering important additional information to the listener,
including info about alarms, advertisements and events.

Programme
RT content types of this category describe the programme service.
Interactivity

Telephone numbers, short message text SMS used for mobile phone services addressed
with SMS numbers, e-mail addresses or web addresses (URLs) are given. The listener can
send contributions for chat conversations to a chat centre. These contributions can be
broadcast by the radio station. Questions for voting may be sent as RT+ content. The
listener can send a response back to the voting centre.
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e) Private classes

A.4.3 Structures of RT+ messages

While all other RT+ classes describe precisely the RT content type, also to permit their
interpretation by automatic routines within the receiver terminal or by a human user, the
Private classes can be freely defined just as required for a specific programme service
provider. The interpretation is then dependent on the programme service and does require
a template on the receiver terminal. Alternatively, a program provider may supply his
customers with special receivers, where the facilities to interpret own Private classes are
already built in. In this particular case, no template is required.

Descriptors

An RT+ message belonging to one of the categories above can be complemented by an
information element of the category Descriptor. Both shall always be transmitted in the same
Radiote tretastHre—cc Hre-taers— re-same—apptcation—c .ple:the
Descriptor GET_DATA contains the URL-address or the SMS number for retrievi

datal describing the RT+ message the Descriptor is referring to. The listener(can then get
accgss to more information for the music item, special news, events, etc.

For some classes, RT+ messages may be structured by the programme service provider
following a general pattern, for example results of football matches may be given as RT|content

type INFO.SPORT with two parts, one indicating the match and the other the result.
"Bayern|Minchen:AC Milano 5:5"

This specification generalizes the scheme given above ‘as follows:

The two|different parts are separated by two or more consecutive space characters (seg NOTE
below), that are redundant spaces. The redundant spaces serve as a delimiter betwegn these
two parfs. The first part is called the key word and will be used primarily for explanatign of the

text whigh follows.

NOTE Ir] the examples given in this text, a space character is represented by the symbol "_".

The key word carries an explanation for the user, whereas the second part may also| carry a
phone number, the SMS- or MMS-telephone number or the email address to be contagted.

This scheme permits ,anadvanced receiver to accumulate all information (carried in the
sequenge of RT+ messages of the same RT content type) and then to build one tpble for

presentation to the user.

This scheme.may be used for the categories 'Info', 'Programme’, and 'Interactivity', and shall
not be ysed\for the categories 'ltem' and 'Descriptor' for the specific RT+ classes, identified in

Table Al2.with footnote d.

For explanation, the following examples are given for different classes, first lines indicating the
structure, and then a line giving a specific example:

INFO.STOCKMARKET

[Name__Latest value in €] or more extended:

[Name__Latest value in €__Change__High__Low__Volume] e.g.
'Nokia_ 12,27_..0,41_.12,31_.12,15_,.23 332 238"
INFO.SPORT

[Match__Result] or more extended:

[Kind of sport__Match__Result] e.g.

'Football__Bayern Minchen:AC Milano__5:5'
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e INFO.WEATHER
[Description_,_Temperature] e.g.

'Raining__16 degrees C' or

'Munich__23 degrees C'

o Interactivity
e PHONE.OTHER

[Description__Phone Number] e.g.

'Deu

If it mak

tsches Museum__089323990'

s sense elements mav be omitted from the riaght in a aiven structure
T J ~J ~J

(e.g. IN

Alternat
MMS.O]
will be p
glue wo

EXAMPLH

RadioTH
displays
spaces
of the R

A.4.4

The RT
capabili
skins (t
providef
defined

-FO.STOCKMARKET: 'Nokia__12,27__0,41_.12,31_.12,15")

vely, the description of the classes PHONE.OTHER, SMS.OTHER, EMAIL.OTH
[HER may be put into tag 1 and the second part, i.e. the phone number or the g
ut into tag 2. This then gives the text editor more freedom to infroduce some aq
rds in the RadioText message.

'The match Bayern Minchen:AC Milano ended 5:5'

xt messages may contain several space charactefs for optimizing the layout
. However, if the RT messages are used in cohtext with an RT+ service, re
n parts marked by RT+, are only allowed for the‘purpose of delimiting two or mg
T+ content.

Receiver data model

+ feature is designed to allow a bread range of receiver models with different
ies and memory complexity to_be used. The broadcaster may provide spec
emplates) for presenting RT+linformation on the receiver display. Each pro

may deposit various templates for different programme types on a web servg
. This web server can~be addressed by the receiver for downloading a p

templat¢ (see also A.5.2). This'requires the receiver to be able to download actively

data (p
connect

LIl information by.unicast, for example to download templates using a te
on).

A simpl¢ receiver will'store a small selection of RT+ classes only. The storage will conf

the curr
new vel
selectio
might w

ent content of the 'RT+ classes'. The storage of a given class will be overwrit
sion of\that same class. The receiver may offer a choice to the listener to ¢
h of(any particular 'RT+ class' to be presented on the display. For example, a

ER and
ddress,
iditional

in static
dundant
re parts

display
al radio
jramme
r (to be
articular
external
ephone

ain only
en by a
nable a
listener

biit(to see one or several 'RT+ classes' of the category 'ltem' simultaneously, i.

e. 'Title'

and 'Art

41 £l 114 (] H ol bdlo ot 4
oU UT UITS TICIIT TTUTIVCU dl tiat TTHUTIIcII.

More complex receivers will store not only the current content of several classes, but will use a
memory to keep the information collected during the past. For reviewing the list of earlier
received 'ltems’, it is essential for the receiver that it can combine the different RT+ information
elements (received at different times) correctly, so that elements of different 'ltems' are not
mixed. For that purpose, an 'ltem toggle bit' changes every time a new 'ltem' starts and the
'ltem running bit' indicates whether the 'ltem' is still running. Both bits are sent continuously
together with every pair of the RT+ tags.

The examples in Figure A.1, Figure A.2 and Figure A.3 show the setting of the 'ltem toggle bit'

and the

'ltem running bit' for different audio sequences.
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Audio | ltem 1 | ltem 2 | |

Item running bit J |_

IEC

Figure A.1 — Example 1: RT+ information of the category 'ltem’' (see Table A.2) will be
attached to the programme elements Item 1 and Item 2

Audio Q | Item 1 | News | Item 2 | K

Item togdle bit _| l
Iltem running bit_l | | |

IEC

Figur¢ A.2 — Example 2: RT+ information of the category 'ltem")will be attached o the
proLramme elements Item 1 and Item 2, but not to the programme element News

Audio [\ | ltem 1 [ Tak | Item 1 [ )

Item togdle bit_l
Item running bitJ | I |

IEC

Figure| A.3 — Example 3: RT+ information of the category 'ltem" will be attached ¢nly to
the programme element.tem 1, but not to the programme element Talk

Receivers can provide more convenience by assembling an ordered cumulative list of|all RT+
content [of a specific class, For example, the class INFO.SPORT may be displayed as|a list of
the football match results™This is easy to implement for those classes of the category 'Info' that
use rediindant space characters as a delimiter between several parts of the text. The first part,
the keyword, can thehnbe used to establish a table which is ordered according to the keywords.
Updatinp is also pOssible, if the keyword is not changed.

NOTE 1 |The broadcaster can set the 'ltem toggle bit' and the 'ltem running bit' as required.

NOTE 2 |The-default setting for both the 'ltem toggle bit' and the 'ltem running bit' is '0".

A.5 RT+ coding for RT

A.5.1 General

To transmit the RT+ tags, the ODA feature is used and the necessary details are defined by
A.5.2to A5.4.

The message bits of group type 3A in block 3 carry control data for the application AID 0x4BD7
in block 4. The tag information, to identify the RT+ messages within the RadioText, is carried
by the RT+ ODA application group, signalled in block 2 of the 3A group. Only type A groups
can be used for the application group.
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RT+ identification (group type 3A)

The coding of the message bits in group type 3A and the Application Identification (AID) for the
ODA RT+ is shown in Figure A.4.

Applicafion group type code:

The me

a)

b)

d)

TP
1
Checkword | Group Checkword Checkword Application Id Checkword
Pl code + type | | PTY + Message bits + pplication Id. "
offset A code offset B offset C (AID) offset D
00 110 | |A3 Ay AjiAg O | |b15b1Jb14b14b11b10b9 b3|b7 bg b5 by by by by bol |215214213212|2M 2108 2B|27 26125 24|23 291 2°|
Application Group
Type Code |

The
The

rfu

Res:
shal

CB fi
The

orc
temy
Pl c
num

If th
Bits'
If th
trang

progJ:amme. The template may.already be present in the receiver (downloaded pr¢

4|B|D

I

|CBfIag | | SCB l | Template nufmber |

Figure A.4 — Bit allocation for group 3A (message bits and AID)

group type for transmitting the RT+ application data can be chosen from IEC 6

group type code is signalled in block 2 of the 3A4Qroup.

hning of the message bits of group type 3A isias follows:

brved for future use, and not affectinglany of the functions of the other bits. The
be set to zero until they are defingd.

ag
CB flag gives the information, if there is a template available for the

n be downloaded at that/moment, if the user wants it. The identification of the
late is accomplished by sending back from the receiver terminal to the web sg
bde and the Extepded Country Code (ECC), the 'Server Control Bits' and the 'T|
ber'.

b CB flag issset to '0', no special radio skin (template) is available and 'Server
and 'Template number' bits are reserved for future use.

e CB<flag is set to '1', a special radio skin (template) is available for the
b mission.

ServerrCantrol Bits (SCR)

IEC

2106-3.

rfu bits

pngoing
viously)
desired
rver the
emplate

Control

pngoing

It can occur that the same Pl code is used repeatedly within a national area (e.g. for local
programme stations far away from each other). In these cases, the Server Control Bits are
used to distinguish between programmes using the same PI code.

NOTE The Server Control Bits are allocated by the operator of the web server.

Tem

plate number

The Template number gives the number of a specific template, from a choice of templates
provided by the broadcaster. Up to 256 templates per programme service can be addressed.
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A.5.3

Coding of the RT+ tag

The coding of the message bits of the application group is shown in Figure A.5.

In the message bits of the RT+ application group two RT+ tags are conveyed. All 'RT+ classes'
or 'RT content types' can be put into the one or the other tag of the application group. If an RT+
message contains more than 32 characters, the associated tag information shall be coded in
tag 1. Content types of the category 'Descriptor' are always referring to the content type in the
other tag (in the same application group) and this gives additional information.

The start addresses in the tags may be chosen according to the needs during the RT generation.
Therefore, the sequence of the tags in the application group does not determine the sequence

of the infformation efements N the RT.
TP
Checkword Group' Checkword Checkword Checkword
t : + .
Pl cogle offs+etA c{)%i PTY offs:t B Message bits offset C Message it offs-:et D
)
|A3 A2 AW AO 0 | |b4 bﬁ b2 b1 bD| |b15b14b13b12b11 b10 ba bB b7 bG b5 b4 b3 bZ b1 b0| |b151P1A\b13‘b12b11b10 b9 bE b? bS b5 bA b3 b2 b1 bul
Application Group N h
Type Code \
6 bit \ 6 bit 6'bit 6 bit 6 bit 5 bit
|Item toggle bit| | Item running bit || RT content type 1 ||Start marker ”Lenglh marker || RT content type 2 ||Slar1 marker ”_englh marker
Tag\1 Tag 2 IEC
Figure A.5 — Coding of the message bits of the application group

The meaning of the message bits is as follows:
a) 'ltem toggle bit'

This|bit shall be toggled when a'few 'ltem' starts.

NOTE 1 Item means a specific programme element (see also A.4.2 and Table A.2).
b) 'ltem running bit'

This|bit shall be setto-1 if an 'ltem' is running. Otherwise, it shall be set to 0.

NOTE 2 The 'ltemtoggle bit' and the 'ltem running bit' will be set or reset independently from the tag irfformation

sent put at the samie-time.

NOTHE 3 |In%the receiver, these two bits can be used to group all 'RT/eRT content types' of the category 'ltem’

sent for onegitem and store them in memory (subsequently for several items) or, when storing and gresenting

informatiom for only one item, to delete all information belonging to the elapsed item before starting|to gather

inforrratienforthe-rew-ore-

d)

NOTE 4 Even though not intended by this document, these bits can be used for recording purposes.

'RTcontent type'

This 6-bit value specifies the tags by assigning to them a content type according to the 'RT+
class' codes given in Table A.2. If only one RT+ information element (tag) is used, then the
content type in the second tag shall be set to 'Dummy’'. If no RT+ information element is
existing, the content type in both tags shall be set to 'Dummy’'. In both cases, the bits in the

start

and length markers are then undefined.

Start marker

This 6-bit value indicates the position of the first character of the RT+ message within the
RadioText (start marker 0 means the first character in the RadioText).
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e) Length marker

This 6-bit (or 5-bit for length marker in tag 2) value gives the additional length (number of
characters following the first character at the start position) of the RT+ message.

As it is not permitted that RT+ messages overlap, only one element may comprise more than
32 characters and 5 bits are then sufficient for coding the length marker in tag 2. Flipping of the
two tags is permitted if the second RT+ information element exceeds 32 characters but the first

xt. This
at least

is under 32.

A.5.4 Clearing of RT+ messages

There is no specific clear command. Clearing will be done by overwriting the content of a 'RT+
class'

assumep that the RadioText in transmission contains at least one space characterand

one taglis unused and available to address the class to be cleared.

EXAMPLE

Hotlinel: 0123456677

0-—--0-f--1----1---=2-===2-=--3--—-3————4————4———-5-——-5-———6- 4=
0-—--5-F--0-=-=5-=-=0-===5-=—=0=-—=5--—=0==—=5--—=0—-—=5-———p=_=

'RT content type' PHONE.HOTLINE
Start marker 9
Length marker 9
'RT content type' INFO.NEWS
Start marker 8
Length marker 0

The selcond tag information( (transmitted simultaneously with the RadioText
0123456677') will cause the previously sent message of the class INFO.NEWS to be d

If a clas

s of the categofy,'tltem’ is cleared, all classes of category 'ltem' shall be cleare

Hotline:
eleted.
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Table A.2 — Code list and 'RT+ class’ description of RT content types

Category Code? RT+ class Description
D 0 DUMMY_CLASS To assign a class if the RadioText contains no RT+
ummy . .

information

1 ITEM.TITLE b Title of item, for example, track title of an album

2 ITEM.ALBUM P The collection name to which this track belongs

3 ITEM.TRACKNUMBER P The track number of the item on the album on which
it was originally released

4 ITEM.ARTISTP A person or band/collective generally considered
responsible for the work

5 ITEM.COMPOSITION P A complete composition
(classical music broadcasters should Use/this item
to identify the composition)

6 ITEM.MOVEMENTP A movement is a large division-of'a composition or

Iten musical form

(classical music broadcasters should use this item to
identify the movement)

7 ITEM.CONDUCTOR® The artist(s) who performed the work.
In classical musicy this would be the conducfor

8 ITEM.COMPOSER P Name of the original composer/author

9 ITEM.BAND P Band/orchestra/accompaniment/musician

10 ITEM.COMMENT® Anyseomment related to the content

11 ITEM.GENRE P The main genre of the audio, for example 'classical’,
'hip hop', 'jazz', 'oldies', 'drama’, etc.
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Category Code? RT+ class Description

12 INFO.NEWS Message/headline

13 INFO.NEWS.LOCAL Local news

14 INFO.STOCKMARKET d Quote information; either as one part or as several
distinct parts:

'name latest value__change high __low __volume' €

15 INFO.SPORT ¢ Result of a game; either as one part or as several
distinct parts:

'match __result', for example 'Bayern Miinchen:
Borussia __5:5'

+6 INFOTOFFERY Raffleftottery—key-word——vatres—————

17 INFO.HOROSCOPE ¢ Horoscope; either as one part or as two dist|nct
parts:

'key word __text', for example 'sign, of the zqdiac
__blablabla'

18 INFO.DAILY_DIVERSION Daily tip/diversion/joke

19 INFO.HEALTH ¢ Information about healthy'key word __info'

20 INFO.EVENT Information about/an-event

Infq 21 INFO.SCENE Information abGut'scene (hot locations to be] ...)

22 INFO.CINEMA Informatiofiyrabout movies in cinema

23 INFO.TV Informration about TV-movies

24 INFO.DATE_TIME Infotmation about date and time (receiver to|choose
between date and time). Not CT (Clock Time); shall
not be used to set the internal clock of a deyice

25 INFO.WEATHER ¢ Information about weather; either as one paft or as
two distinct parts:

'key word __info', e.g. 'Rain __17 °C'

26 INFO.TRAFFIC Information about traffic. This shall not replgce
TMC, but rather alert users in case of excepfional
traffic news

27 INFO.ALARM Alarm information

28 INFO.ADVERTISEMENT Info about an advertisement. May be in pargllel to
an audio advertisement

29 INFO .URL ¢ Link to URL either as one part or as two disfinct
parts: 'key word __url'

30 INFO.OTHER ¢ Other information, not especially specified: 'key

word __info'
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Category Code? RT+ class Description
31 STATIONNAME.SHORT Name describing the radio station (call letters)
32 STATIONNAME.LONG Name describing the radio station
33 PROGRAMME.NOW EPG info programme now
34 PROGRAMME.NEXT EPG info programme next
35 PROGRAMME.PART Part of the radio show being broadcast;
for example one or more parts of the
PROGRAMME.NOW
36 PROGRAMME.HOST Name of the host of the radio show
Programme 37 PROGRAMME EDITORIAL Name of the editorial staff: for example name of
STAFF editorial journalist
38 PROGRAMME.FREQUENCY ¢ Information about radio shows. A linkctewards
another frequency with other content)(not Al list).
May be one part or two distinct paris:
'key word __frequency'
39 PROGRAMME.HOMEPAGE b Link to radio station homepage
40 PROGRAMME.SUBCHANNEL ¢ For so-called multicasting applications; may|be one
part or two distinct parts:
'key word __sub-channel’
41 PHONE.HOTLINE The telephtnenumber of the radio station's |hotline
42 PHONE.STUDIO The telephone number of the radio station's|studio
43 PHONE.OTHER ¢ Name and telephone number; either as one part or
as.two distinct parts:
‘’key word __phone number'
44 SMS.STUDIO The telephone number of the radio station's|studio
(to send directly an SMS to the studio)
45 SMS.OTHER d Name and SMS number; either as one part ¢r as two
distinct parts:
'key word __sms number’
46 EMAIL.HOTLINE The email address of the radio station's hotl{ne
47 EMAIL.STUDIO The email address of the radio station's stuqio
Inter-activity - -
48 EMAILJOTHER ¢ Name and email address; either as one part|or as
two distinct parts:
'key word __email address’
49 MMS.OTHER d Name and MMS number; either as one part pr as
two distinct parts:
'key word __mms number'
50 CHAT chat content: sent h\JI userstoa cpnr‘ifir‘ address
and broadcast by the radio station
51 CHAT.CENTRE Address, where replies to the chat shall be sent
(may be URL or SMS)
52 VOTE.QUESTION A question (typically binary) which can be answered
by 'yes' or 'no' or '1' or '2'
53 VOTE.CENTRE URL or SMS number to send the answer to
54 Class reserved for future use
rfu
55 Class reserved for future use
56
Prlvatee 57
classes

58
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corr

Des

gsponding binary code.

b For this RT+ class, a corresponding MP3 ID3v2 tag exists.

¢ _ = dpace; two or more consecutive spaces act as a separator between several parts of.the RT+
(see|A.4.3).

4 For this RT+ class the RT+ message may be structured as described in A.4.3.

¢ 'Private classes' may be defined by the service provider (see A.4.2).

driptor always defines the other RT+ message of the same RadioText.mé€ssage.

Category Code? RT+ class Description
59 PLACE Adds info about a location
60 APPOINTMENT Adds info about date and time
61 IDENTIFIER P For music it is the International Standard Recording
Code (http://www.ifpi.org/isrc/)
Descriptor f 62 PURCHASE ® Address where item can be purchased, can be a
URL or an SMS number
63 GET_DATA Retrieves either via an SMS or URL-link more data
about the other RT+ message of the same
RadioText message. (Info request via point to point,
or unicast)
a8 This [is the code to be used for 'RT content type’ (see A.5.3); the decimal code shall be convertdd to the

nmessage

A.6 Broadcasting conventions
When R[T+ information is generally available, 3A type-groups shall be transmitted at leajst every
10 s. Dyring the lifetime of a RadioText RT/eRT _¢ontaining RT+ messages, application groups

carrying the tags shall be sent with a minimum>frequency of 0,5 groups per second.

informat

bit' and

Iltem running bit' may change).

The RT [A/B flag shall be toggled when the RadioText changes. The RT+ tag informatio

applica

A.7

RadioT

Receiving conventions

When t{e receiver detects a change in the RadioText A/B flag (indicating a new m

elemen
receive

may be)displayed or stored, once the corresponding part of the RT Radi
d completely error-free.

The tag

ion sent out shall not change during the period of the associated RadioText ('ltem toggle

h for the

tion group shall be sent tathe RDS encoder immediately after the new RadioTgxt.

essage)

xt decodingand decoding of RT+ tags may start simultaneously and RT+ infgrmation

bText is

he user

The different 'RT+ classes' may he stored and then be displayed automatically or when
retrieves a certain 'RT content type'. For certain content types, it can make sense to save more
than the current or the last information in the memory (e.g. a list of the 'Titles' belonging to the

last 10

'ltems").

Depending on the reception conditions, it can be necessary to evaluate the tag information of

a few a

A.8

pplication groups before decoding RT+ information.

Marking

Equipment implementing RadioText Plus should be marked with the designation 'RT+".
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Annex B
(normative)

Coding of RadioText Plus(RT+) tagging information
for RadioText in the eRT ODA of Annex C

Table B.1 shows the RT+ information elements for enhanced RadioText (eRT).
The assigned Application Identification (AID) is 0x4BD8.
Table B1 — RT+ information elements for eRT
RT+ information elements
eRT message RT+ identification RT+* tags
ODA application group for eRT AID in group type 3A ODA application”group typeg A
(see Anmpex C)

The coding of the RT+ information is the same as specified for RT.in Annex A. Only th

differen

messagps with RT+.

The sim
If RDS2

stream 0.

NOTE W

is used, eRT can be on the upper streams>1-3 and RT can be at the same

hen eRT uses RT+ tagging, the eRT message‘length is limited to 64 characters, given the

imposed py RT+ coding as explained in Annex A. The corresponding length of the byte string depen

character$ used for a given language. It cannot exceed 128 bytes, which is the limit of eRT coding. Becal

limitation,

even 64 characters cannot always be achieved as the maximum.

ultaneous transmission of RT and eRT is possitle*with RDS2 using the upper §

e AlID is

, which permits to have on the same transmission RT messages with RT+ gnd eRT

treams.
time on

limitation
is on the
se of this
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Annex C
(normative)

Coding of enhanced RadioText (eRT)

C.1 General

Since eRT is an Open Data Application (ODA), it is completely backwards compatible. All
information necessary for implementing the eRT service is carried as an Open Data Application
in group type 3A and in an associated ODA application group (see Table C.1).

The ODA Application Identification (AID) assigned to eRT is 0x6552.

Table C.1 — eRT information elements

eRT information elements

eRT megsage eRT identification Optional RT+ tags
ODA application group type A for Group type 3A See Annex B
eRT

eRT is & RadioText (128 bytes maximum) alternative to{RT in group type 2 A/B that|may be
used wherever the basic RDS character set defined in lEC 62106-4 is insufficient.

The eRT application group (see Figure C.2) differs only slightly from RT group type 2A/B. The
differenge is that the text A/B flag bit in block:2.0f group 2A/B has in eRT become paft of the
segment counter, so that in eRT 32 segmentsiinstead of 16 in RT become possible.

C.2 (Coding eRT in ODA groups

C.21 General

To trangmit the eRT, the necessary details are defined by Clause C.2.

The mefssage bits of group type 3A carry control data for the application. The RadioText
information is carriediby the eRT ODA application group. Only type A groups can be used.

C.2.2 eRT-identification (Group type 3A) and coding of the text string

The coﬂing of the message bits in group type 3A and the Application Identification (AID|) for the
ODA eRTisshown in Figure C.T.

ByTP
"
Checkword  (Group| Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
0.0 1 1 0| IAs Ay A Ay UI |b15 big By by iy bro by by by belbs by by bz|bw|bo| |b15 byy byg bip byy Dg Dy by by bg b5 by by by by by
Application Group bits bys to bg: rfu (all bits 0) eRT Application ID

Type Code bits bs to by: rfu (all bits 0) 0x6552
bit by: default text formatting direction marker, set to ‘0’
bit by: UCS-2/UTF-8 marker
IEC

Figure C.1 — Bit allocation for group 3A (message bits and AID)
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Application group type code:

e The group type for transmitting the eRT application data can be chosen as specified in
IEC 62106-3.

e The group type code is signalled in block 2 of the 3A group.
The meaning of the message bits in block 3 of group type 3A is as follows.

a) Marker for UCS-2 /UTF-8 coding (bit b0):

Set to '0'- On data-stream 0 for UCS-2 encoding or '1' for UTF-8 encoding reasons of
backwards compatibility.

Setta'1l' — On data-streams 1 2 and 3 where nnly UTE-8 pnrnding shall he used

b) Marker for text formatting direction (bit b1):
Set {o '0', which means transmission of the byte string is always from left to fight.

c) Bits|b2 to b5 are all set to '0' for the reason of backwards compatibility with-’the earjier eRT
spegification (rfu).

d) rfu - bits b6 to b15 are all set to '0'".

c.2.3 Coding of the eRT text string
NOTE Fpr details of UTF-8 (UCS Transformation Format 8), see ISO/IEC 10646.

Figure ¢.2 shows the coding of message bits of the application group.

eRT segment

address
BoTP
Checkword "' ' Checkword Checkword Checkword
eckword  |Group| eckwor eckwor eckwor
Pl cofle +  lype ||| PTY + eRT byte + eRT byte +
offsetA  |code offset B pair offset C pair offset D
X XXX o| |C4 C;C, C1‘C0| 'b7 be | bs b, ba‘bz b, b0|b7 bg| bs b, bs‘bz b, b0| |b7 b bg by by|by by b0|b7 be‘b5 bf by| by by by
eRT segment ‘ eRT byte number
address code i ! i
00000 0 1 2 3
00001 4 5 6 7
11111 1é4 125 126 127

IEC
Figure C.2 — Coding of the message bits of the application group type A

If RT+ (see Annex B) is used with eRT text strings, the RT+ information elements shall be
derived from the character string, i.e. for the 'Start Marker' and the 'Length Marker'
determination of any of the two RT+ tags, the eRT text string in terms of the number of
characters within that string shall be evaluated, disregarding the fact that the string is
transmitted as a string of UCS-2 or UTF-8 coded characters. The maximum number of
characters permitted, if used with RT+, is 64. Without using the RT+ feature, a theoretical
maximum message length of 128 characters is possible on the upper data-streams 1,2 and 3,
UTF-8 coded and provided they all occupy only one byte per character.
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The 5-bit segment address defines the current byte number within the eRT text string, in terms
of four bytes each, contained in the third and fourth blocks. The text string increases from left
to right and the most significant byte is transmitted first.

A new text shall start with the segment address '00000' segment and there shall be no gaps up
to the highest used segment address of the current message. The number of text segments is
determined by the length of the message, and each message shall be ended by the control
character 'carriage return' 0x0D, if the current message requires less than 128 bytes. The bytes
left unused in the same segment address shall also be filled with 0x0D.

To ensure a RadioText message that is no longer valid is cleared from the display, the
broadcaster should send a blank message only containing a 0xOD control character. The bytes

left unu

C.24

UTF-8 ¢
RDS thi
decodin
needed
RDS req
be spre
decoder
problem
many ch
been m
be dete

Therefo
good.

C.3

bed In the same segment address shall also be filled with Ox0D.

UTF-8 decoding problems when used with RT+

5 kind of encoding, attractive as it appears to be on the first look; ean create sd

can normally recognize the number of bytes belonging to any given symbol, th
aracters such a gap had represented exactly. Spaces can be substituted for w

mined.

Broadcasting conventions

ncoding has become very attractive and it is widely used on the Intefnet. However, in

me text

g problems, specifically if used with RT+. This is due to the fact that the number|of bytes
for a symbol with UTF-8 encoding will vary between one, two‘er more, and thejn, when
eption is not optimal, gaps in a received text byte string are\very likely, as symbols may
hd over two or more different blocks of the eRT applicatien” group. Although the UTF-8

ere is a

with several non-received consecutive bytes, as_then it is not possible to defect how

hat has

ssed, but the exact character positions of the.réspective RT+ tags can then n¢ longer

re, UTF-8 decoding will only work correétly when RDS receiving conditions are generally

When e1IRT RadioText is available, 3A type groups shall be transmitted at least evefy 10 s.

During
with a n

The same enhanced RadioText messages should be transmitted at least three times to

receptig

The tran
on stred

inimum frequency‘offour groups per second.

n reliability:

m(0,-i.e. it shall be either one or the other RadioText mode. If RDS2 is used,

be ont

ewpper streams 1 _2 and 3 and RT can bhe at the same time on stream 0

C.4 Receiving conventions

he lifetime of eRT RadioText messages, the application groups for eRT shall|be sent

mprove

RT can

smission capacity of RDS is not sufficient to use normally RT and eRT at the sa*me time

A space shall be substituted by the receiver for any unrecognized symbol or control character.

C.5 Marking

Equipment implementing eRT RadioText should be marked with the designation 'eRT".
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Annex D
(normative)

Coding of AF lists in the frequency range
64,1 MHz to 107,9 MHz: ODA-AF

D.1 Objective to be achieved

Normally Alternative Frequency lists use 8-bit codes transmitted in group type OA. The coding
was originally conceived for Band Il, with the lower limit at 87,5 MHz in mind. Some countries

stand thair DA £ inm oy, baond daovioaaior | baolow, Q7 £ MNMLI—o o~ o

eehanism

plan to

required to cater for the extended range of AFs. For this purpose, a new 9-bit AF.€og
been degfined to be carried in this ODA which supplements the existing 8-bit AF codes,
in IEC 62106-2, carried in group type OA.

The codling of the 9-bit AFs is similar to that of the existing 8-bit AES-permitting

convers
definitio
definitio

AF method A or B as specified for the frequency range 87,5 MHz to 108 MHz in IEC
can alsg be used in this ODA to associate AFs with one anether or set up regional AF lists in a

receivel|.

This OOA has the capability with its 9-bit AFs to céver all frequencies of a programme
in the rgnge 64,1 MHz to 107,9 MHz. As such, theéc<complete AF list of a programme ser

be carri
support
MHz sh

The OD

D.2 Description of the coding process

o P=y B-OAA—BA.
CATCTTIO e T v T ogquUeToy oaTmu auowiTwar oy OCTOW - U1 ;90 Vit 12, SO o w- oot

ons between the two. The extended 9-bit range (0 to 511) uses the same 4
ns in its lower half from the existing 8-bit range (0 to 255)‘as”well as new 4
ns for frequencies below 87,5 MHz in its upper half (256 t0.511).

ed within this ODA. However, for compatibility with existing legacy receivers
for this ODA, any AFs of a programime service representing frequencies abd
buld still be carried in group type QA"

A Application Identification (AID) assigned to this ODA is 0x6365, see Figure O.1.

52106

is

ing has
defined

simple
AF code
\F code

-2

service
ice can
without
ve 87,5

D.2.1 ODA-AF identification (group type 3A)
B, TP
"
Checkword |Group Checkword Checkword Checkword
Pl cqde * type | | | PTY + + +
offset A |code offset B offset C offset D
0,0 11 0| IAa Ay A A 0 | |b15 by big brp byy brg by by by bg b by by By by b0| |b15 iy byg iy by brg by by by by b5 by b5 by by By
Application Group bits 15 to 0: rfu AF Application ID

Type Code 0x6365

Figure D.1 — New ODA-AF - group type 3A

IEC

The application group for the transmission of AF codes is shown in Figure D.2. It shall be
transmitted at least once every 10 s.
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AF coding in the application group

ms.b.
b

B,TP ofAFcodes 1to4
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Pl code +

"

Checkword [Group

type

offset A code

PTY

|l

Checkword .
Alternative

-
offset B frequencies

Checkword Alternative

+
offset C frequencies

Checkword

+
offset D

X XXX 0| |C4C3 C, G Col |b7 bs‘bs b bs‘bz by b0|b7 be‘bs by B3| 5y By bol |b7 B B5 by bs‘bz b1 b0|b7 be‘bs o bs‘bz b1 bo|
) Lo 1 ) / - >

Application Group
Type Code

AFAF

AFAF,

AF code,

AF c:ode2

AF code3

AF code4

Figure [
This per
IEC 621
The onl
8-bit AF
are com
code tal
Table D

4 and Table D.5.

U

Figure D.2 — New ODA-AF application group — group type A

.2 shows that the AFs are coded in pairs just like the AFs are codedin group
mits to use the same coding methods for the AF lists as described for group ty
06-2. It is thus possible to choose for the coding either AF method A or AF m

difference is that this ODA uses exclusively 9-bit AFs while group type OA usges only
s. The 8-bit AF codes in Band Il (87,5 MHz to 108,0 MHZ) as specified in IEC $2106-2
patible with the AF codes used so far, and the same is _true for the "special meanings
le". The 9-bit AF codes used by this ODA are shownrinTable D.1, Table D.2, T

Table D.1 — 9-bit AF code table for VHF Band | (64,0 MHz to 88,0 MHz)

Number Binary(code Carrier frequency
256 1 0000 0000 Not assigned
257 1 00000001 64,1 MHz
258 10000 0010 64,2 MHz
495 11110 1111 87,9 MHz
496 11111 0000 88,0 MHz
497 Not assigned
511 Not assigned

Table D.2 — 9-bit AF code table for VHF Band Il (87,5 MHz to 108 MHz)

IEC

ype OA.
pe OA in

thod B.

ble D.3,

Number Binary code Carrier frequency
1 0 0000 0001 87,6 MHz
2 0 0000 0010 87,7 MHz
204 01100 1100 107,9 MHz
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Table D.3 — 9-bit special meanings code table

Number Binary code Special meaning
0 0 0000 0000 Not to be used
205 01100 1101 Filler code
206 0 1100 1110 Not assigned
207 01100 1111 Not assigned
223 01101 1111 Not assigned
224 01110 0000 No AF exists
225 01110 0001 1 AF follows
249 01111 1001 25 AFs follow
250 011111010 An MF frequency-fallows
F/MF frequency follows
251 011111011 Not assigned
255 01111 1111 Not assigned

Table D.4 — LF/MF code table — ITU regions 1

and 3 (9 kHz spacing)

Number Binary code Carrier frequency
LF 1 0 0000 0001 153 kHz
15 0 0000 1111 279 kHz
MF 16 0 0001 0000 531 kHz
135 01000 0111 1602 kHz

Table D.5 — MF code table — ITU region 2 (10 kHz spacing)

Number Binary code Carrier frequency
MF 16 0 0001 0000 530 kHz
124 00111 1100 1610 kHz
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To facilitate the automatic tuning process in a receiver, a number of AFs shall be transmitted.
Ideally, the AF list shall only comprise frequencies of neighbouring transmitters or repeaters.
Two methods of transmitting AFs are possible. AF method A is used for lists up to 25 in number
and AF method B is used for larger lists. AF method B is also used where it is required to
indicate frequencies of generically related services (see IEC 62106-2).

D.2.3 AF method A

Two AF codes (AF pairs) are carried in each block 3 and 4. The first AF code in the transmitted
list (codes 224 to 249) indicates the number of frequencies in that list. This list will also include
the frequency of the transmitter originating the list, if it has repeaters.

EXAMPLES:
Example A Example B Example-C
First AF[pair: #5 AF1 #4 AF1 #4 AF1
Second AF pair: AF2 AF3 AF2 AF3 AF2 AF3
Third AH pair: AF4 AF5 AF4 Filler LEMMF follows AF4
Fourth AF pair: Filler Filler Filler Filler Filler Filler

Example A shows a list of five VHF frequencies, where #5 is the number of\the following frequencies, represented
by code 229.

Example B shows a list of four VHF frequencies, where filler code is 205.

Example C shows a list of three VHF frequencies and 1 LF/ME “frequency, where the code is 250 (LF/MF follows)
followed By the AF4 frequency code.

D.2.4 AF method B

Method |B AF coding is used where the number of AFs used by a transmitter and its associated
repeatef stations exceeds 25, or wherg, it is required to indicate frequencies which belong to
different regions which at times carry different programmes.

Each transmitter and associated repeater stations broadcast the same set of different|AF lists
in seque¢nce. The number of AF lists within a network is in general identical to the number of
transmifters and repeater. stations in the network, so as to provide a unique list fpr each
transmifting station. In~this protocol, the AFs for the VHF/FM transmitters are ind|vidually
addressied by transmitting the tuning frequency paired with one AF within one block.

NOTE If|the frequenc¢y referenced is for an LF/MF transmission, it occupies two AF codes, the first being fode 250.
Hence, it cannotwesreferenced to its associated tuning frequency.

Each ligtstarts with a code giving the total number of frequencies within this list, foll
the tuni i st i T i i
frequency together with a valid AF.

e |If the number of AFs of a station is greater than 12, the list shall be split into two or more
lists. These lists are transmitted directly one after the other and the receiver shall combine
the lists again.

o If a transmitter frequency is used more than once within a network, the respective AF lists
are transmitted separately. In order to indicate that these lists with the same tuning
frequency belong to different stations, the lists shall be separated by AF lists of other
stations. The receiver may combine them or evaluate them separately.
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For the transmission of the frequency pairs within one block, the following convention is used.

e They are generally transmitted in ascending order, for example

89,3 99,5 or 99,5 101,8 F <F,

e In special cases they are transmitted in descending order, if they belong to different regions,
or carry from time-to-time different programmes, for example

99,5 90,6 or 100,7 99,5 F,>F,

In both the above examples, 99,5 MHz is the main tuning frequency.
EXAMPLES:
F, F, Commentary
#11 89,3 Total number (11) of frequencies for tuning frequency (89,3)
89,3 99,5 F, > F, hence 99,5 is an AF of tuned frequency 89,3, and is the)same programme service
89,3 101,7 F, > F, hence 101,7 is an AF of tuned frequency 89,3, and,is the same programmef service
88,8 89,3 F, > F, hence 88,8 is an AF of tuned frequency 89,3;°@nd is the same programme service
102,6 89,3 F, < F, hence 102,6 is an AF of tuned frequencyy89,3, but is a regional variant of the
programme service
89,3 89,0 F, < F, hence 89,0 is an AF of tuned frequency 89,3, but is a regional variant of the
programme service
#9 99,5 Total number (9) of frequencies-for tuning frequency (99,5)
89,3 99,5 F, > F, hence 89,3 is an AF‘of tuned frequency 99,5, and is the same programme service
99,5 100,9 F, > F, hence 100,9.is.an AF of tuned frequency 99,5, and is the same programmef service
104,8 99,5 F, < F, hence 104;8 is an AF of tuned frequency 99,5, but is a regional variant of the
programme service
99,5 89,1 F, < F,/hence 89,1 is an AF of tuned frequency 99,5, but is a regional variant of the
programme service
Broadcgsters using splitting of a network during certain hours of the day sholld use
AF method By“and not AF method A. The lists should be static, i.e. the AFs included in the list
that carfy.a-regional variant of the programme service during certain hours of the day, |shall be
signalled by transmitting in the descending order. The Pl codes to identify the different regional

variants of the network or programme service shall differ only in the second element
(bits 8 to 11) of the code using area codes R1 to R12, see IEC 62106-2.

If switching by the broadcaster of the second element of the Pl Code to I, N or S occurs, this
informs a receiver that now even AFs transmitted in descending order are carrying the same
programme service and the receiver may freely allow switching to these AFs in addition to those
transmitted in ascending order.

Even if the Pl codes are static at all times, various receiver and customer-specific
implementations exist that will, at driver option, permit the receiver to accept not only AFs from
the same regional Pl code but also those from the different regional variants of the network or
programme service.
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D.2.5 Convention for identification of the AF method used

The AF method used is not signalled explicitly, but can easily be deduced by receivers from the
frequent repetition of the main tuning frequency in the transmitted AF pairs in the case of AF

method B.
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Annex E
(normative)

Station logo transmission coded in group type C

E.1 Objective to be achieved

ODA to send station logo to visually identify the radio station or programme.

E.2 Application identification code of this ODA

The AlID code of this ODA is OxFF7F.

E.3 $tation logo requirements

E.3.1 File type
Either png (preferred) or jpg shall be used as the file type. Nolfile type identifier is[needed

because all relevant file information is already embedded in the' file header of each pf those
formats

E.3.2 Logo resolution, file ID, file version and file(size

Table E{1 shows the file ID for the four possible options.

Table E.1 — File ID\station logo options

File ID Resolution Aspect ratio File size in bytes
0 Lower preferred 1:1 (square) <3000
1 Lowenrpreferred 4:3 (rectangular) <3 000
2 Higher 1:1 (square) >3 000
3 Higher 4:3 (rectangular) >3 000
4-63 Reserved for future use

NOTE [The station loge\options have been chosen with the data transmission limitations of RDS on the upper
data-str¢ams in mind/They are suitable for receivers with relatively small display screens. For receivers with large
display gcreens, the higher resolution would be more appropriate. This could also be delivered in addition over IP
and the pppropriate link to a data server can be transmitted using the respective option specified in Anngx G.

The file ID (6 bits) defines the identifier of the file. The file version (3 bits) is changed if the file
has changed. The transmission uses first file version = 0. The file version is increased each
time the logo changes. The file version code can be used like a toggle bit.

The various options permitted in Table E.1 can be sequenced using the RFT protocol on the
upper data-streams.

Two aspect ratios are possible: square 1:1 and rectangular 4:3 (no other possibilities). The
actual number of pixels is not important because the receiver can resize the station logo by
applying its aspect ratio.

The file size to be transferred will depend on the image content of the logo. Experience has
shown that for the preferred resolutions, a file size of less than 3 000 bytes is possible. For
higher resolutions, a file size of more than 3 000 bytes is necessary. If this option is used, the
acquisition of the file will become more difficult for mobile receivers.
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ours shall be used to achieve the smallest possible file size.

File transport

The file is transmitted using one pipe in the range 0 to 15 on one or more of the upper data-

streams

using the RFT protocol defined in Annex C of IEC 62106-2:2021.

The CRC-16 shall be used as it can be automatically generated by the encoder using C-type
groups with variant code 001.

NOTE 1

The RFT protocol uses as parameters with Assignment group variant code 000: File ID, File version, File
size in bytes and CRC flag. All these parameters are required for this ODA.

NOTE 2
E.3.4
There is

or in prq
logo sh4

E.3.5

In the rg
station |

In Annex H of IEC 62106-10:2021, an example of UECP coding for this ODA is given.
Display mode

no need to define the receiver’s display mode. The logo can be used as a tu
gramme listening mode somewhere on the screen. If used as a,tuning aid, the
Il be centred on the respective tuning button.

Link of the logo with the Pl code

ceiver, the station logo shall be stored with the Pl code so that the listener can
o0go as the visual identity of the radio station or pragramme.

ning aid
station

use the
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F.1

Annex F
(normative)

ODA app - Slideshow transmission coded in C-group type

Objectives to be achieved

The objectives to be achieved are:

— broadcast slides which are programme-related, or not;

- a sliwmﬂkw—mopﬁmﬁ,—
ext consists of structured text components to inform the receiver of what kind’ pf text it

— the
is;

— somg text components consist of text elements grouped together (such_as preview
URLs);

— the
— the

direg¢tory trigger group (e.g. for music cover art);

— the
— the

Severalluse cases can be covered:
a) Noniprogramme-related, where the broadcaster does not know what comes ng

sport).
b) Programme-related when the broadcastefknows what comes next (e.g. music play

c) Noniprogramme-related slideshow where a carousel cycles several slides (advertig
or sg¢quence of news items).

F.2

The AlQ code of this ODASs\0xFF80.

F.3

F.3.1

Either jpg.or png shall be used as the file type. No file type identifier is needed bec
relevanirm‘mmﬂrﬁmwm—mmrdm rfo, 1 ' i . i i

INO next slides can be broadcast in advance to inform receiverswhat is coming
i

splay by the receiver of the current slide can be synchronized with the audio

directory trigger group signals three slides (current, next, 2nd next);
image and all text components can be updated independently of each other.

Application identification code of this ODA

Image requirements

Filestype

and as

next;

using a

xt (e.g.

ist).
sements

ause all

formats.

F.3.2

Resolution and file size

of those

The required image resolution is expressed in pixels for the width and height. Two aspect ratios
are possible: 240 px x 240 px or 320 px x 240 px.

Images not existing in this resolution will need to be re-scaled for transmission by the
transmission operator or broadcaster.

NOTE The above slide image resolutions have been chosen with the data transmission limitations of RDS on the
upper data-streams in mind. They are suitable for receivers with relatively small display screens. For receivers with
large display screens, a higher resolution would be more appropriate. This can only be delivered in addition over IP
and the appropriate link to a data server is already specified in Annex G.
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The file size to be transferred will depend on the image content. An image file of up to 16 000

bytes is permitted. Typical is a file size between 8 000 bytes and 12 000 bytes.

8-bit colours can help to achieve the smallest possible file size.

For the maximum image acquisition time, in the case where relatively short music items are
sequenced, a value of 90 s shall not be exceeded. In all other cases, the acquisition time is

less critical.

F.4 Text character coding

All text components shall use UTF-8-character coding.

F.5 $lide structure and file elements used @q’

4

The [SLIDE] is an ensemble composed of the optional files [IMAGE] and@EXT]. The
[TEXT] |s composed of the three optional files [PREVIEW], [CONTEN@];nd [URLS].

The slide ensemble is used as shown in Figure F.1. C)
9 &
<2<3
Fly me to the moon \Q Title 1
Title 2
Bobby Womack — Title 2 > [PREVIEW]
- '
Album: The midnight mover — Label
INSTANT — Abstract

Long text

*
Fly Me to the Mo&n\ premier album
Cf

studio de l'auteu positeur-interpréte

américain ngby Womack. L'album est sorti — Long text } [CONTENT]

en janvier.1 ,‘chez Minit Records.

.youtube.com/watch?v=dnKxtNt — URL1
[URLS]

‘ BOBBY WOMACK
C)% iy —,:i..f.;. =

— URL 3

N

element

By

[IMAGE]

IEC

Figure F.1 — Components used in the slideshow

The file [PREVIEW] is composed of the file elements [TITLE1], [TITLE2], [ABSTACT].

The file [CONTENT] is just a string of UTF-8 coded characters. A tag to indicate its length in

bytes is not needed.

The file [URLS] is composed of the file elements [URL1], [URL2], [URL3]. These are strings of

UTF-8 coded characters

The structure of the [PREVIEW] text file is shown in Figure F.2.
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37—

Tag Tag Tag
Length Length Length
[TITLE1] [TITLE2] [ABSTRACT]
[TITLE1] | [TITLE2] | [ABSTR]
IEC
Figure F.2 — Structure of the [PREVIEW] text file

In FigUI F2—the——size of-the—three tayo ts—two bytco each- Thcy inctcate—the :cngt of the
respective text component in bytes, UTF-8 coded for [TITLE1], [TITLE2] and [ABSTRACT]. In
this way|, the start position of each file element inside the [PREVIEW] file is defined’as shown

in Tablg F.1.

Table F.1 — Start position of each file element within [PREVIEW]

Start position (bytes)

File element

Offset 0 Tag length 1: length of [TITLE™H]
Offset 2 Tag length 2: length of [TITLEZ2]
Offset 4 Tag length 3: lengthwof [ABSTRACT]
Offset 6 UTF-8 data of [TITKE1]

Offset 6 + Length 1

UTF-8 data of\[TITLE2]

Offset 6 + Length 1 + Length 2

UTF-8 data of [ABSTRACT]

The file[element [CONTENT] is just a string-of bytes of UTF-8 coded characters.

The strycture of the [URLS] text filelis shown in Figure F.3.

Tag
Length

[URL1]

Tag
Length

[URL2]

Tag
Length

[URL3]

[URL1] [URL2] [URL3]

IEC

Figure F.3 — Structure of the [URLS] text file

In Figure F.3, the size of the three tags is two bytes each. They indicate the length of the
respective URL text component in bytes, UTF-8 coded for [URL1], [URL2] and [URL3]. In this
way, the start position of each file element inside the [URLS] file is defined as shown in

Table F.2.

With UTF-8 coding, one character can be one or several bytes long.

Coding of the [URLS] file element uses the same structure as [PREVIEW]; see Figure F.3 and

Table F.2.
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F.6 §

The bro
and for
file ID (4
[PREVIH
carouse
file vers
in any ¢
version

F.7 K

F.7.1

All files
with the

The CR
groups

The RFT protocol with variant code 000 carries the parameters file ID, file version, file
CRC flajg. All these parameters are required for this ODA.

F.7.2

The file
content

version{P/version-C and version-U.

- 38 - IEC 62106-6:2023 © |IEC 2023

Table F.2 — Start position of each file element within [URL]

Start position (bytes) File element
Offset 0 Tag length 1: length of [URL1]
Offset 2 Tag length 2: length of [URLZ2]
Offset 4 Tag length 3: length of [URL3]
Offset 6 UTF-8 data of [URL1]

Offset 6 + Length 1 UTF-8 data of [URL2]
Offset 6 + Length 1 + Length 2 UTF-8 data of [URL3]

blide carousel used by the broadcaster, file updating and file trans

FW], [CONTENT] and [URLS] of each [SLIDE]. In total, 16(slides can popu
I. Each time a component file is updated, which is possible at any time, the re
on is increased by 1. Up to two next slides to be broadcast/in sequence can be
rder from the slides located on the carousel. Each filelis identified with a file |
number using the numbering system shown in Table F:3.

file transport

General

are transmitted using one pipe in thérange 0 to 15 on one or more upper data-
RFT protocol defined in Annex C\of IEC 62106-2:2021.

C-16 shall be used and is to-be automatically generated by the encoder using
vith variant code 001.

Identification of the files

ID is the_principal identifier of the file. The file version is increased by 1 wher
has changed. The value ‘000’ is always used for the initial file version of v

ission

adcaster uses a slide carousel from which the slides can be transmitted in any order
which all components ([IMAGE], [TEXT] and [URLS] can be updated as requined. The
bits) range is 0 to 63, with four file IDs used to identify the four component files [IMAGE],

late the
spective
chosen
D and a

streams

C-type

5ize and

the file
Brsion-I,

The file numbering system to be used is shown in Table F.3. Each [SLIDE] consists of a
sequence of four file IDs, one for each of the [IMAGE], [PREVIEW], [CONTENT] and [URLS]
files. The file ID parameter N is calculated from the slide number S (0 to 15) as follows:

N=Sx4
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