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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIO DATA SYSTEM (RDS) -
VHF/FM SOUND BROADCASTING IN THE FREQUENCY
RANGE FROM 64,0 MHz TO 108,0 MHz -

Part 2: Message format: coding and definitions of RDS features

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cpmprising
all natjonal electrotechnical committees (IEC National Committees). The object of IEC is to prontote international
co-opg¢ration on all questions concerning standardization in the electrical and electronic-fields. To thi$ end and
in addjtion to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publigdy Available Specifications (PAS) and Guides (hereafter referred to as "IEC- Publication(s)"). Their
prepafation is entrusted to technical committees; any IEC National Committee interested in the subject|dealt with
may pprticipate in this preparatory work. International, governmental and non-govetnmental organizatiops liaising
with the IEC also participate in this preparation. IEC collaborates closely with|the International Organjzation for
Standgrdization (ISO) in accordance with conditions determined by agreement,between the two organigations.

2) The fdrmal decisions or agreements of IEC on technical matters express,. as nearly as possible, an international
consehsus of opinion on the relevant subjects since each technical ‘committee has representation from all
interegted IEC National Committees.

3) IEC Plublications have the form of recommendations for interhational use and are accepted by IEG National
Comnlittees in that sense. While all reasonable efforts are ‘made to ensure that the technical contgdnt of IEC
Publidations is accurate, IEC cannot be held responsible_for the way in which they are used gr for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Pyblications
transparently to the maximum extent possible in theif\national and regional publications. Any divergenc¢ between
any IHC Publication and the corresponding natiomal or regional publication shall be clearly indicated in [the latter.

5) IEC itgelf does not provide any attestation of-conformity. Independent certification bodies provide gonformity
assespment services and, in some areasy'access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All us¢rs should ensure that they have.the latest edition of this publication.

7) No liapility shall attach to IEC or its”directors, employees, servants or agents including individual eXperts and
membgrs of its technical committées and IEC National Committees for any personal injury, property damage or
other |[damage of any nature\whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenges arising out of-the publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publidations.

8) Attentlon is drawn-tosthe Normative references cited in this publication. Use of the referenced publications is
indispensable forthie correct application of this publication.

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

IEC 621108=2 has been prepared hy technical area 1. Terminals for audio video and data
services and contents, of IEC technical committee 100: Audio, video and multimedia systems
and equipment. It is an International Standard.

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
IEC 62106-2:2018:

a) Subclause 4.2.4 has been added;

b) Tables 1 and 13 have been modified;

c) The new function RDS2 file transfer has been added and it is detailed in Annex C; this uses
a CRC-16, which is specified in Annex D.
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The text of this International Standard is based on the following documents:

CDV Report on voting
100/3464/CDV 100/3547/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

A list of all parts in the IEC 62106 series, published under the general title Radio data
system (RDS) — VHF/FM sound broadcasting in the frequency range from 64,0 MHz to
108,0 MHz, can be found on the IEC website.

The language used for the development of this International Standard is English,

This dogument was drafted in accordance with ISO/IEC Directives, Part 2; and deve|oped in
accordalnce with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, gvailable
at wwwliec.ch/members_experts/refdocs. The main document typescdeveloped by |EC are
described in greater detail at www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document will'remain unchanged puntil the
stability| date indicated on the IEC website under webstore.iec.ch in the data relatefl to the
specificl[document. At this date, the document will be
e reconfirmed,

e withgdrawn,

o replaced by a revised edition, or

e amepded.
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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, especially 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
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 [1, 2, 3/4,5]".

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

be very

mission
the only
he data

the car
Shortly

- RDS2,

ebands around the RDS 57 kHz subcarrier.can be repeated a few times, up ﬂr? three,

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

patible

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

increas¢ of RDS data capacity to be aehieved, and then only new additional data applications
will have to be created, using the RDS-ODA feature, which has been part of the RDS dtandard
IEC 62106 for many years.

In ordef to update IEC 62106:2015 to the specifications of RDS2, IEC 62106 has been
restructured as follows:

Part 1: Modulation characteristics and baseband coding

Part 2: RDS message format, coding and definition of RDS features

Part 3: Usage.and registration of Open Data Applications ODAs

Part 4: Regjstered code tables

Part 5: Marking-eFRBS-and-RBS2-deviees

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:

Universal Encoder Communication Protocol UECP

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

function

alities of RDS2 have been added.

The presentation in Parts 1, 2 and 3 follows the OSI basic reference model for information

process

1

ing systems [6].

Numbers in square brackets refer to the Bibliography.
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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 2: Message format: coding and definitions of RDS features

1 Scope

This paft of IEC 62106 defines the coding and definition of features for the Radio Data
(RDS).

2 Normative references

The follpwing documents are referred to in the text in such a way that some or all of thein
constitutes requirements of this document. For dated references, only the edition cited
For undated references, the latest edition of the referenced, document (includ
amendnments) applies.

IEC 621|06 (all parts), Radio Data System (RDS) — VHF/FM sound broadcasting in the frg
range from 64,0 MHz to 108,0 MHz

ISO/IEQ 10646, Information technology — Universal Coded Character Set (UCS)

ISO 14819 (all parts), Intelligent transport syistems — Traffic and travel information m
via trafflc message coding

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 app
ISO and IEC maintain terminological databases for use in standardization at the f
addressfes:

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

e |SOIOnline browsing platform: available at http://www.isa.org/obp

System

content
applies.
ng any

bquency

pssages

ly.

bllowing

3.2 Abbreviated terms

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

AF

AID
Cl
CRC-1

Alternative Frequency

NOTE 1 Alternative Frequencies are given in the form of lists (method A or B or mapped).

Application IDentification for ODAs
Country Identifier
6 16 bit Cyclic Redundancy Check
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CT Clock Time

NOTE 2 In RDS, Clock Time includes the date.

DI Decoder Identification
ECC Extended Country Code
EG Extended Generic indicator
EON Enhanced Other Network information
eRT enhanced RadioText
EWS Emergency Warning System
NOTE 3 EWS was used in previous editions of IEC 62106. It can now be an ODA.
FH Function Header in group type C composed of FID and FN
FID Function Identifier
FN Function Number
hex hexadecimal
IH In-House application

NOTE 4 IH was used in previous editions of IEC 62106. It can now be an ODA.

ILS International Linkage Set indicator
LA Linkage Actuator
LI Linkage Indicator
LPS Long Programme Service name
Isb least significant bit or least significant byte
LSN Linkage Set Number
MS Music Speech switch
NOTE 5 MS was used in.previous editions of IEC 62106. It is now obsolete.
msb most significant bit'or most significant byte
ODA Open Data Application
ON Other Network
Pl Programme ldentification
PIN Pregramme Item Number

NOTE 6 PIN was used in previous editions of IEC 62106. It is now obsolete.

PS ProgrammeServicename
PTY Programme Type

PTYI Programme Type Indicator
PTYN Programme Type Name
RFT RDS2 File Transfer protocol
rfu reserved for future use

RP Radio Paging

NOTE 7 RP was used in previous editions of IEC 62106. It is now obsolete.
RT RadioText
RT+ RadioText plus

TA Traffic Announcement
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TDC Transparent Data Channel

NOTE 8 TDC was used in previous editions of IEC 62106. It can now be an ODA.

TMC Traffic Message Channel
TN Tuned Network
TP Traffic Programme

3.3

The

4

4.1

The

follows:

a)

b)

d)

g)

h)

Notation and conventions

notation and conventions given in IEC 62106-1 apply.

Message format

Dlesign principles

bagic design principles underlying the message format and addressing structure are as

The| original single RDS data-stream (now referred to, as/data-stream 0) hgs been
supplemented by three new RDS data-streams referred o as data-streams 1, 4 and 3.
Data-stream 0 will continue to only carry group types Aland B (referred to as legaqy data).
Datg-streams 1, 2 and 3 will only carry a new group‘type C. Legacy data groups A and B
can |be carried on data-streams 1, 2 and 3, but first need to be packaged within g type C
groyp, using a mechanism referred to as "tunnelling”.

The|mixture of different kinds of messages_within any type A or B group is minimized. For
example, one group type is reserved for basic tuning information, another for RafioText,
etc.|This is important so that broadcasters; who do not wish to transmit messages of certain
kinds, are not forced to waste channelg¢apacity by transmitting groups with unused blocks.
Inst¢ad, they are able to repeat more frequently those group types which contain the
mespsages they want to transmit.

Datg that has to be acquired.quickly for receiver operation and for which a short acquisition
time| is required, for example) Programme Identification (PI), Programme Type (PTY), and
Traffic Programme flag (TP) are transmitted frequently and are always transmitted|in data-
stream 0. In data-stream 0, these features are present in every group and occupy the same
fixed positions. They ean therefore be decoded without reference to any block outgide the
one|which contains.the information.

The| Programnie Service name (PS), a fundamental feature of RDS, is also| always
trangmitted\in.data-stream 0O, using a fixed group type — OA or OB for the short form,| 15A for
the longer (UTF-8, see ISO/IEC 10646) form. By having a fixed group type (i.e. not an ODA),
the PS_name can be decoded without reference to any other group.

For compatibility with existing receivers, other RDS features will continue 1o use fixed group
types and be transmitted in data-stream 0. These include Slow-labelling (1A), Clock-time
(4A), RadioText (2A or 2B), PTYN (10A), EON (14A and 14B) and TA status control bursts
(15B).

The practice of allowing future applications to be defined by using an Open Data Application
has been extended, and the data formatting has been made more flexible. In addition to an
Open Data Application (see IEC 62106-3) using legacy group types A or B in data-stream 0
(see Table 2), a new group type C Open Data Application has been specified to allow greater
data capacity in data-streams 1, 2 and 3.

Open Data Applications defined by group types A or B can be carried in any data-stream O,
1, 2 and 3, although use of data-streams 1 — 3 requires the use of tunnelling.

Open Data Applications defined by group type C can only be carried in data-streams 1, 2
and 3. The essential core RDS features (PI, PTY, PS, etc.) will always be transmitted in
data-stream 0 in every programme service using group types A or B.
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i) The application identification AID which identifies an Open Data Application shall be sent
at least once every 5 s.

j) There is no fixed rhythm of repetition of the various types of groups, i.e. there is ample
flexibility to interleave the various kinds of messages to suit the needs of the user at any
given time and to allow for future developments. However, on data-stream 0, the main RDS
features need to use minimum repetition rates specified in Clause 8.

4.2 Group structure
4.21 Group type A structure

The group type A structure is illustrated in Figure 1. The main features are the following.

a) Theffirst block in every group always contains a Programme |dentification (PI) codj.

b) The]lfirst four bits of the second block of every group are allocated to a 4-bit\code which
spegifies the application of the group. Groups will be referred to as 0 to 15.aceording to the
binary weighting A3 =8, A, =4, A; =2, Ay = 1. For each group (0 to 15) two 'versipns' can
be defined. The 'version' is specified by the fifth bit (By) of block 2 as follows:

c) Bg 3 0: Defines group type A. The PI code is inserted in block 1only. This will be called
verslion A, for example group type 0A, 1A, etc.

d) Bg 3 1: Defines group type B (see 4.2.2).

e) The[Programme Type code (PTY) and Traffic Programme identification (TP) occupy fixed
locations in block 2 of every group.

Within the group type A structure, the Pl, PTY and TR:\codes can be decoded without rgference
to any block outside the one that contains the_information. This is essential to minimize
acquisitlon time for these kinds of messages ando retain the advantages of the short| (26-bit)
block lepgth.

One-group = 104 bits ~ 87,6 ms

Block 1 Block 2 Block 3 Block 4
;| Hirst transmitted bit of group By P Last transmitted bit of droup |,
1 il )
Checkword (Group Checkword Checkword Chedkword
PI code + type PTY | Data + Data + Data I+ PI
offset A code offset B offset C offget D
[Nl IR L1 [HENEEEEN [EEEN RN PULLLLL L gl

%/—/
Offset C = version A

Most signifiant pi Least'signifiant bit

Traffic

T T
| |

B, pog. | PT, | PT, | PT, | PT PT
| |

1 0

code

T T
A, A
I |
I |

|
|
3|
|
‘ ?

1
4 - bit group type code 0 = version A
IEC
NOTE 1 Block size = 26 bits.

NOTE 2 Checkword + offset 'N' = 10 bit added to provide error protection and block and group synchronization
information (see IEC 62106-1).

NOTE 3 ¢, <t,: block 1 of any particular group is transmitted first and block 4 last.

Figure 1 — Group type A structure

Group type A can be used directly in data-stream 0 and has an application data capacity of
37 bits. To use group type A in the upper data-streams 1, 2 and 3, the Pl code in block 1 needs
to be replaced by 0x0000 to re-define the group as type C utilizing the tunnelling mechanism
(see 4.4.1).
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4.2.2

Group type B structure

- 13—

The group type B structure is illustrated in Figure 2. It is similar to the group type A structure
with the following differences.

a) The first and third block in every group always contain the Programme Identification (PI)
code.

b)

By = 0: Defines group type A (see 4.2.1).

By = 1: Defines group type B.

c)

The 'version' is specified by bit By of block 2 as follows:

One group = 104 bits ~ 87,6 ms

bups. The occurrence of offset C' in block 3 of any group can be used to indigate
block 3 is a Pl code, without any reference to the value of By in block 2.

version
directly

Block 1 Block 2 Block 3 Block 4
First transmitted bit of group By TP Last transmitted bit of grpup ‘
[ 2
it
Checkword |Group)| Checkword Checkiword Checkyord
Pl code + type PTY | Data + Pl code » Data + PI
offsetA  |code offset B offset C’ offset D
WLl L1 LI LI LIiAl LLLLLLL LIl
——
Offset C’ = version B
Most signifiarjt bit Least signifiant bit
T T T T T T T
1 I I Traffic I I | I
1 I I I | | I
31 A2 I A1 I AO BO g(r)od% PT4 I PT3 | PT2 | PT1 I I::’TO
| I I I | | [
1 1 1 ’ 1 1 L 1
[
4 - bit group type code 1 =version B
IEC

The gro
21 bits.
to be re
(see 4.4

4.2.3

The gro

Figure(2 = Group type B structure

Group type C structure

Lp type C structure is illustrated in Figure 3.

"

Lip type B can be used directly in data-stream 0 and has an application data capacity of
To use group type Buin‘the upper data-streams 1, 2 and 3, the Pl code in block
placed by 0x0000~to re-define the group as type C utilizing the tunnelling me
.1). The PI code jin block 3 will be left unchanged.

1 needs
chanism

o
fre-grot

404 b o7 o
To BSOS o Mms

Block 1 Block 2 Block 3 Block 4
First transmitted bit of group Last transmitted bit of group ‘
2
Function Checkword Checkword Checkword Checkword
Header | Data + Data + Data + Data +
offset A offset B offset Cor C’ offset D
I}IIJHHIHIJ [ENENERERERNENE [EEENEREREREREE (IR
Func’::tlign Id'Func:tion Number
FN
IEC

NOTE The Function Header (FH) fully determines the identification of the group.

Figure 3 — Group type C structure
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The group type C can only be used on data-streams 1, 2 and 3 and has an application data
capacity of 56 bits considered as a 7-byte contiguous data group.

The Function Header (FH) consists of two elements, see Table 1.

— Function Identifier (FID) (2 bits) indicates one of four types of usage (Functions) of the
accompanying data contained in the group.

— Function Number (FN) (6 bits) indicates a sub-function of the main Function Identifier and
allows for different features of each function. For a given Function Identifier, not all Function
Numbers are defined. Undefined Function Numbers are reserved for future use.

Table 1 — Group type C Function Header definition

FID FN Meaning of Function Header (FH)
b,s | bl, | by | byy | byy | byg | by FID and FN
0 0 0 0 0 0 Legacy group type A or B transmission, see 4.4.1
0 1 0 y y y RFT data group for ODA pipe yyyy, see-Annex C
16 pipes/channels are available atross data-streams 1| to 3
0 y y y y y Group type C ODA channel, see 4.4.2
64 channels (6 bit: yyyyyy) are available across data-streams
1 to 3. Channels 0 to 15-are reserved for providing additional
data. These 16 channelsare reserved for ODAs that rgquire
additional data in the form of files. This additional datg will be
sent in FH=001Qyyyy using the RFT protocol.
1 0 0 0 0 0 AID and channel number assignment for group type C [ODAs,
see 4.4.3
1 X X X X X rfu
4.2.4 RFT ODA pipe/channel
Channe| numbers 0 ...15 are reseryed for ODAs that use external data in the form of fileg, which
are proyided using the RFT pretecol. The RFT data is transported using a pipe numper that

equals the ODA channel number:

The ass
addition

For the
first eig
the ODA

ignment of these JODAs will always use assignment method 1, allowing 4

al data, see 4.4.3.

bytes of

channelrange 0 ...15, the data in these bytes is organized in 16 variants, where the

nt varianhis are reserved for the RFT protocol and the other eight are free to be

designer (see Annex C).

used by
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4.3 Group type A and B usage

15—

Table 2 — Group type A and B usage

Group
Ci;c:;;p co:lyep:nd Description

version

0A 0000 O Basic tuning and switching information with Programme Service name

0B 0000 1 Basic tuning and switching information with Programme Service name

1A 0001 0 Slow labelling codes

1B 0001 1 Open Data Applications

2A 00100 RadioText

2B 0010 1 RadioText

3A 00110 Application Identification for ODA and 16 bits of ODA data

3B 0011 1 Open Data Applications

4A 0100 0 Clock-time and date

4B 0100 1 Open Data Applications

5A 0101 0 Open Data Applications

5B 0101 1 Open Data Applications

6A 01100 Open Data Applications

6B 0110 1 Open Data Applications

A 01110 Open Data Applications

7B 01111 Open Data Applications

8A 1000 0 Open Data Applications: Traffic,Méssage Channel or if TMC not used, any other DA

8B 1000 1 Open Data Applications

9A 1001 0 Open Data Applications

9B 1001 1 Open Data Applications

10A 10100 Programme Type-Name

10B 1010 1 Open Data Applications

11A 1011 0 Open(Data Applications

11B 1011 1 Qpen/Data Applications

12A 1100 0 Qpen Data Applications

12B 11001 Open Data Applications

13A 14010 Open Data Applications

13B 1011 Open Data Applications

14A 11100 Enhanced Other Networks information

14B 11101 Enhanced Other Networks information

15A 11110 Long Programme Service name

15B 11111 Fast switching information
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4.4 Group type C usage

4.4.1 Transmitting legacy data using data-streams 1, 2 and 3
FID = 00
FN = 000000

All legacy data (any group type A or B) can be transmitted using the upper data-streams 1, 2

and 3w

ithin the group type C structure.

The two bytes of block 1, traditionally representing the Pl code, are both set to 0x00. This

"delete
data-str

This prd
"tunnell

" Pl code Is always the same as the Pl code simultaneously transmitted in bl
eam 0.

cess of transmitting legacy data using the upper data-streams 1, 2 and-3 is k

ng".

bck 1 of

hpown as

If the agplication software at the receiving end requires fully defined groups of type A ¢r B, the
Pl code|from data-stream 0 may be reinserted in block 1, replacingthe two 0x00 bytes
Figure 4 shows the tunnelling structure for group types A and B
One group = 104 bits ~ 87,6 ms
Block 1 Block 2 Block 3 Block 4
First fransmitted bit of group TP Last transmitted bit of grpup ‘
1 | 2
. i
Eungtlo [ Checkword |Group Checkward Data Pl code Checkword Checkyord
o] | 0x00 + type | | | PTY | Data # with or with * Data *
| offset A code offset B offset C  offset ¢’ | offsetCorC’ offset D
[ FL nction no. = 0 1VersionA:o
Version B =,
Functignid. =0

4.4.2
FID=0
FN =vyy

Figure 4= Tunnelling structure for group types A and B

Transmitting 'group type C ODA data

yyyy(0 ... 63)

IEC

This Function Header allows group type C ODA data to be sent using channel yyyyyy (0 ...63)
indicated by the 6 bits of FN, 64 channels in total on data-streams 1, 2 and 3.

The ODA application data content is 7 bytes.

The channel number associates the accompanying 7 bytes of data with a particular AID of a
group type C ODA. This is similar to the association made (using group 3A) between the group
number and a particular AID of a legacy group type A or B ODA in data-stream 0. For group
type C ODAs, the channel number is assigned to an AID as defined below in 4.4.3.
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4.4.3 AID and channel number assignment for group type C ODAs
FID =10

FN = 000000

Conventionally, using group type 3A, a specific ODA is assigned to a group number that is
available for ODA use by providing the Application Identification (AID) number and the target
group number. An example is 0xCD46 to group type 8A, meaning TMC data (AID=0xCD46) will
be transmitted using group type 8A.

Block 3 of group type 3A is available, if required, for 16 bits of application data that belongs to
the application which is being assigned.

In data-gtream 0, only specific groups are available for ODA use (see Table 2).
Across gata-streams 1, 2 and 3, there are in total 64 channels available for ©DA use.

Four vatiants of FID = 10 and FN = 000000 are reserved to assign.AlDs to channel numbers,
see Talle 3 and Table 4. Method 2, 3 or 4 from Table 3 will result in successive [channel
number$ using an auto-increment function.

Table 3 — Group type C assignment methods used.to connect channel numbers
with one or more AlDs

Method Function Header Variant + Channéelid. AID connection with data channel
Block 1 Blocks 2, 3 and 4
1 10 000000 00 yyyyyy Connect data channel yyyyyy with a[16-bit

ODA AID in block 2 and provide in apdition
four application data bytes in blocks|3 and

2 10 000000 041 yyyyyy Connect two successive data channgls
(yyyyyy and yyyyyy+1) with a 16-bit ODA
AID in block 2 and a second ODA AID in
block 4, respectively, and provide in|addition
two application data bytes in block 3 for the
first ODA.

3 10 000000 10 yyyyyy Connect two successive data channgls
(yyyyyy and yyyyyy+1) with a 16-bit ODA
AID in block 2 and a second ODA-AID in
block 3, respectively, and provide in|addition
two application data bytes in block 4 for the
second ODA.

4 10 000000 11 yyyyyy Connect three successive data chanpels

sy Haneyryyyyy+2with a
16-bit ODA AID in block 2, a second ODA
AID in block 3 and a third ODA AID in block

4, respectively.

Table 4 shows the four methods described in Table 3 in more detail.
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Table 4 — Assignment of up to three successive channel numbers to multiple AIDs

Block 1 Block 2 Block 3 Block 4
10 000000 0O0yyyyyy AID Data (for AID) Data (for AID)
10 000000 01yyyyyy AID1 Data (for AID1) AID2
10 000000 10yyyyyy AID1 AlID2 Data (for AID2)
10 000000 11yyyyyy AID1 AlID2 AID3

EXAMPLE: When using method 4 in Table 3 and yyyyyy equals 0, then AID1 is connected with channel 0, AID2 with
channel 1 and AID3 with channel 2.

5 Delcription of the RDS features

5.1 Alternative Frequencies list (AFs)

The lisf(s) of Alternative Frequencies give(s) information on thehvarious transmitters
broadcasting the same programme service in the same or adjacent regeption areas, and enable
receivers equipped with a memory to store the list(s), to reduce the time’for switching tofanother
transmifter. This facility is particularly useful in the case of car and-portable radios. Cpding of
Alternatjve Frequencies is explained in 7.5.

5.2 Clock Time and date (CT)

Time arld date codes use Coordinated Universal Time.(UTC) and Modified Julian Day (MJD).
Details pf using these codes, which are intended todpdate a free running clock in a receiver,
are given in 6.5 and Annex B. If MJD = 0, the receiver shall not update the day/date. The|listener,
howevef, will not use this information directly and the conversion to local time and dat¢ will be
made in|the receiver's circuitry. CT is also used as time stamp by various RDS applicatijons and
thus it shall be accurate.

5.3 Dynamic PTY Indicator (PTYIl) using DI

This flag is one of four DI flag_options. It indicates if PTY codes are switched dynamically
(see 7.4).

5.4 Extended Country Code (ECC)

RDS uses its own/gcountry codes, composed of a combination of a Country Identifier C| and an
Extendgd Country*Code ECC. The first most significant bits of the Pl code carry the RDS
Country|ldentifier. The four-bit coding structure only permits the definition of 15 different codes,
0x1 to OxFE~ Since there are many more countries to be identified, some countries have {o share
the samle"Cl code, which does not permit unique identification. Hence, there is the neef to use
the ECC which is transmitted in group type 1A variant 0, and only both codes together — the CI
in bit bys to by, of the Pl code and the ECC transmitted in group 1A — render a unique

combination. The ECC is an 8-bit code. The codes to be used are given in IEC 62106-4.

5.5 Enhanced Other Networks information (EON)

This feature can be used to update the information stored in a receiver about programme
services other than the one being received. Alternative Frequencies, the PS name, Traffic
Programme and Traffic Announcement identification as well as Programme Type can be
transmitted for each other service. The relation to the corresponding programme service is
established by means of the relevant Programme Identification code.
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5.6 Linkage information

Linkage information provides the means by which several programme services, each
characterized by its own Pl code, can be treated by a receiver as a single service during times
when a common programme is carried. Linkage information also provides a mechanism to signal
an extended set of related services (see Annex A).

5.7 Open Data Applications (ODAs)

Open Data Applications are a very effective and flexible way for adding additional applications
to an RDS service. A number of different ODAs may exist on any service, subject to capacity.
ODAs may be transmitted constantly, or only when required (e.g. an application which provides

an alertﬁwmmm@aﬂww number
of allocated group types A or B on data-stream 0 and can also be tunnelled via group type C

on datatstreams 1, 2 and 3. New higher capacity 56-bit (7-byte) ODAs exclusively use group
type C on data-streams 1, 2 and 3. The legacy 37-bit and 21-bit ODAs use group typg 3A for
Application Identification (AID) and to indicate the allocated group carrying the, ODA, Wwhereas
the new|(56-bit (7-byte) ODA uses a special channel allocation mechanism utitizing group type C
Functiom Header 10 000000 for Application Identification and to indicate which channel pn data-
streams| 1, 2 and 3 carries the ODA. The AID identifies the application to the redeiver in
accordajnce with the registration details in the Open Data “Applications directory
(see IEC 62106-3).

5.8 Programme ldentification (PI)

The Programme ldentification (PI) is a code enabling the receiver to distinguish between audio
programme content. The most important application of\the Pl code is to enable the recgiver, in
the event of bad reception, to switch automatically“from the frequency used at that time to an
alternative frequency. The criterion for the change-over to the new frequency would be the
presence of a better signal having the same Programme Identification code. It follows therefore
that the [Pl shall be allocated in such a way that it uniquely distinguishes each audio programme
content[from all others in the same area.

The actupal values of the Pl code have no direct use for the end consumer as it is not intended
for diredt display. Of importance,~however, is that a methodology exists within a broadcpst area
(i.e. any| given country) to ensure’uniqueness of Pl code allocations to programme seryices.

In Europe, for example, @ pool of theoretical 65 536 unique values have been allocated firstly
at interpational level,(and thereafter at national and regional levels for allocation| by the
appropr|ate national.authorities. Hence, there is a structure to Pl code allocations widg¢ly used
in Europe, which is“described in 7.1.

The primary purpose of the Pl code is to facilitate automatic tuning between different
transmifters -all carryrng the same audro content Or, in the case of a reglonal programme
service structure S g€ ‘ = . - ship—differing
from each other only in the second nibble. The physical Iocat|on of the transmrtter itself is
immaterial in determining the Pl code; it is the location of the origin of the audio programme
that determines the value of the Pl code to be used. Hence, transmitters broadcasting an
international programme originating in one country and being relayed by transmitters in other
countries would carry the same Pl code, regardless of their locations; otherwise, automatic
tuning between transmitters cannot occur. Additionally, as the relay transmitter will relay the
RDS data, as well as the audio content, it is obvious that the Pl code allocated to the transmitter
at the head of the chain of transmitters will simply be re-broadcast by all transmitters in the
relay chain.

As the Pl code has a unique value in each area, it may be thought of as a primary key to which
all other RDS parameters about a particular service are referenced. For this reason, the Pl code
appears in every RDS group type on data-stream 0, and it is the Pl code which is used when
referring to other programme services, as in EON.
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Short-range transmitting devices connected to audio sources, when using RDS features, also
require the use of a specific Pl code (see 7.1.6).

The Pl code element structure is defined in 7.1.

5.9 Programme Service name - (PS)

This is the label of the programme service consisting of eight alphanumeric characters coded
with the basic RDS character set (see IEC 62106-4), which is displayed by RDS receivers in
order to inform the listener what programme service is being received from the station to which
the receiver is tuned. An example for a name is 'Radio 21'. The programme service name is not
intended to be used for automatic search tuning and shall not be used for giving sequential
informaffomn.

If a bropdcaster wishes to transmit the Long Programme Service name, group)45A ghall be
used in jaddition.

The Programme Service name comprises eight characters and is static, identifying the hame of
the radip programme. It is the primary aid to listeners in programme service identification and
selectioh. The use of PS to transmit text other than a single eight-character static Programme
Service|name is not permitted. RT or eRT shall be used for other ptoegramme-related infgrmation.

5.10 Lpng Programme Service name — (LPS)

The Lorlg PS, using group type 15A, is an alternative toth€ PS. It allows use of more than eight
characters (up to 32 bytes of UTF-8 coded characters).;As UTF-8 coding is supported, the range
of langyages covered is increased. For backwards\compatibility with existing RDS receivers,
the PS ghall also be transmitted using group typé& OA or OB. The use of LPS to trangmit text
other than a static Programme Service name is not permitted. RT or eRT shall be used for other
programme-related information.

The Lorlg PS is complementary information to the PS and it may be used to replace the PS on
a displaly. While the acquisition of the PS is time critical (see Clause 8), the acquisitign of the
Long P$ is not. The Long Programme Service name is static, identifying the name of the radio
programme or station.

If fewer|than 32 bytes are)to be sent, then the LPS shall be terminated with control character
0x0D. Alll bytes followingithe control character shall be ignored by the receiver.

5.11 Programme.Type (PTY)

This is fan identification number to be transmitted with each programme item and which is
intended to specrfy the current Programme Type W|th|n 32 pos3|b|I|t|es (see IEC 62106 4). This
code co vers and
recorders to be pre set to respond only to programme items of the desired type The last number,
i.e. 31, is the alarm identification, which is intended to switch on the audio when a receiver is
in a standby mode or muted.

5.12 Programme Type Name (PTYN)

The PTYN feature is used to further describe current PTY. PTYN permits the display of a more
specific PTY description that the broadcaster can freely decide (e.g. PTY = 4: Sport and PTYN:
"Football"). The PTYN is not intended to change the default characters of PTY that will be used
during search or wait modes, but only to show in detail the programme type once tuned to a
programme. If the broadcaster is satisfied with a default PTY name, it is not necessary to use
additional data capacity for PTYN. The Programme Type Name is not intended to be used for
automatic PTY selection, and shall not be used for giving sequential information.
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5.13 RadioText (RT)

These are text transmissions with 64 characters at maximum, coded by using the basic RDS
character set (see IEC 62106-4), addressed to receivers, which would be equipped with suitable
display facilities. If a display with fewer than 64 characters is used to display the RadioText
message, memory shall be provided in the receiver/decoder so that elements of the message
can be displayed sequentially. This may, for example, be done by displaying elements of text
one at a time in sequence, or, alternatively by scrolling the displayed characters of the message
from right to left.

If fewer than 64 characters (32 characters if using group 2B) are to be sent, then the RT shall
be terminated with control character 0x0OD. All bytes following the control character shall be
ignored by-thereceiver

Control [character 0x0A — line feed — may be inserted to indicate a preferred line bregk. If not
used forf the purpose of creating a line break, a receiver shall display a space.chatacter.

5.14 ephanced RadioText (eRT)

This is an ODA and an alternative to RadioText to enable text trangmissions with 128 pytes at
maximum, coded in UTF-8 and addressed to receivers, which wouldbe equipped with |suitable
display facilities (see IEC 62106-6 for coding). As eRT is an ODA, it is thus compatible with
receivers not using this feature. This feature supports a widerrrange of languages than| RT.

If fewer|than 128 bytes are to be sent, then the eRT shalhbe terminated with control character
0x0D. Al bytes following the control character shall be_ignored by the receiver.

Control [character 0x0A — line feed — may be inséerted to indicate a preferred line bredk. If not
used fo the purpose of creating line break, a.receiver shall display a space character.

5.15 RadioText Plus (RT+ and eRT+)

This fedture allows tagging specificlelements of RadioText (RT and eRT) and permits| among
many ofher possibilities, to impreve the presentation on a display for both. The| tagged
RadioText elements can also bel stored as a list that could be searched by the end|user. A
popular|application is to list.music titles and artist names. See IEC 62106-6 for the cpding of
these ODAs, one for RT and“another one for eRT. Both ODAs are compatible with receiyers not
using thjis feature.

5.16 Tpaffic Programme identification (TP)

This flag indicates that the tuned programme service carries traffic announcements.|The TP
flag sha|ll enly’'be set on programmes which dynamically switch on the TA identification during
Traffic A{nnouncements. The signal shall be taken into account during automatic search tuning.
For the coding, see 7.3.

5.17 Traffic Announcement identification (TA)

This is an on/off switching signal to indicate when a Traffic Announcement is on air, see also
6.9.

The signal can be used in receivers to:

a) switch automatically from any audio mode to the Traffic Announcement;

b) switch on the Traffic Announcement automatically when the receiver is in a waiting reception
mode and the audio signal is muted;

c) switch from a programme service to another one carrying a Traffic Announcement, as
signalled by EON, see 7.6.3 for further details.
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After the end of the Traffic Announcement, the initial operating mode shall be restored.

518 T

raffic Message Channel (TMC)

This feature is intended to be used for the coded transmission of traffic information (ALERT-C
protocol). The coding for TMC shall be as in the ISO 14819 series. It is a set of ODAs, open or
encrypted for conditional access. As TMC is an ODA, it is thus compatible with receivers not

using th

is feature.

6 Coding of the group types

6.1 Groupsof-typefAand-0B-Basictuningand-switching-information-with- PS;name
Figure § shows the format of type OA groups.
rfu
BoTP  TA| Dl segment
i LR
bl chde Checkword Gt;‘:;p pTY : Checkword | temative| Alternative| €MeK%r®dprogramme service| reckword
offset A |code | offsete |frequency|frequency| ofssetc name segment offset D
RN EEE I |11 [ 111 ! LIt LI
000 ofo]  oieic 1 N 2 O Y N Y Y
.
d,; 0 0 1 2
Decoder | g, 0 1 3 4
controly ,*“ ., A7~~~ T T T T TR T T T T T T T 7
pits |1 1 0 5 6
dg 1 1 7 8
Progé:;:";:: :::‘;::d DI Character numbers
IEC

Group t

Group 1
(see 7.5

The Prag
RDS ch
program
type OA

Figure 5 — Basic tuning and switching information — Group type 0A

pe OA is used for the transmission of PS, AF and PTYI.

).

bracter_ code, see IEC 62106-4. Eight characters (including spaces) are used
me service network and are transmitted as a 2-character segment in eac
These segments are located in the displayed name by the code bits C, ar

block 2.

ype OA uses twoSmethods (A and B) for transmission of Alternative Frequencies

gramme Service name is transmitted as 8-bit characters as defined in the 8-bit basic

or each
n group
d Cyin

he most

The addresses of the characters increase from left to right in the display. T

significant bit (b;) of each character is transmitted first.

The dyn

amic PTY Indicator PTYI is encoded in the DI segment, bit d; (see Table 9).
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BoTP  TA| Dl segment
Checkword Ul ‘H:Chk d Checkword Checkword
eCcKwor Group eCKwWoOor €CKWOTrt . E€CKWOTrt
Pl code . wee | | | PTY ! A Pl code . Programme service .
offset A |code | offset B offset C’ name segment offset D
[Pt [ [ 111 ! [P NN
] occ AN A AN
bt
d, 00 1 2
Decoder d2 01 3 4
control§ “ , A" " """ T T T T T T T T T T T T oo oo
pits | 91 1 0 5 6
dy 1 1 7 8
Progé:;:";:: :::‘;::d DI Character numbers, e
Figure 6 — Basic tuning and switching information — Group type 0B
Version|B in Figure 6 differs from version A only in the contents of block.3, the offset|word in
block 3,/and, of course, the version code B,.
6.2 QGroup type 1A: Slow labelling codes
Figure 71 shows the format of group type 1A.
B, TP
Checkword 1 Checkword Checkword Checkword
=] Ol Group [ Ol H [=] or [] Ol
Pl cdde . type PTY N Stow labelling + +
offetA  |code offset B codes offset G offset D
NN NN L1 HHIIlll NN HHHH{IIIII\
rfu rfu
:
Dis b1 D13 iz |bri 1o by | bg | b7 | bg | bs| by by by by by
20 22 21 20 211210 29 28 27 26 25 24 23 22 21 20
©) |[LA] O . 0|0 rfu Extended Country Code @
(1) |tAjo|0 1 rfu
@ |lAjo|1]0 rfu
(G) |LAjo|1 1 rfu
@ |lAj1]0/0 rfu
(5) [LAl1/0]1 rfu
© |tal1/1]0 For use by broadcasters b
@ {tal 1111 Identification of EWS channel ©
L Variant Code
Linkage Actuator 9 IEC

Extended Country Codes are defined separately (see IEC 62106-4).

RDS consumer receivers should entirely ignore this information.

identifier. However, this identification should not be used when EWS is implemented as an ODA.

The Linkage Actuator is defined in Annex A.

Figure 7 — Slow labelling codes — Group type 1A

The coding of this information may be decided unilaterally by the broadcaster to suit the application.

For reasons of backwards compatibility, previously defined Emergency Warning Systems (EWS) may use this


https://iecnorm.com/api/?name=dd8f64c4a09929008ea85c7ced6f357c

- 24 — IEC 62106-2:2021 © IEC 2021

6.3 Group type 2A and 2B: RadioText

Figure 8 shows the format of group type 2A.

Text A/B  Text segment
Flag. address

BoTP

Pl code

LG L]

Ul 0o
Checkword  [Group|

+ type PTY
offset A code

|11 LILL L]

Checkword Checkword Checkword

Radiotext Radiotext

+ + +
offset B segment offset C segment offset D

LU LGV

0 0 1 ofo] [%[[c%

S A Y o N Y Y Y S N X A A A A Y

Text ségment
address code

—_—

0000
000 1

1111

Figure 8 — RadioText — Group type 2A

Text character number

3
7

0 1

2
4 5 6

60 61 62 63 IEC

The 4-hbit text segment address (C,...C5) defingssin the current text the position of [the text
segments contained in the third and fourth blocks. Since each text segment in type 2A groups

comprises four characters, messages of up-to 64 characters in length can be sent.

A new fext shall start with binary segment address '0000'. The segment numbers shall be
transmifted sequentially. The number of text segments is determined by the length of the
messagp, and each message with fewer than 64 characters shall be ended by the codg 0x0D —
carriagdg return.

To ensyre a no longer valid RadioText message is cleared from the display, the broadcaster
should g§end a blank message only containing a 0x0D control character and toggle the A/B flag.

Control character\0x0A — line feed — may be inserted to indicate a preferred line break

A spacq shallbe substituted by the receiver for any unrecognized symbol or control chjaracter.

An important feature of group type 2 is the text A/B flag contained in the second block. The A/B
flag indicates a new RT message content is starting with the message in which the A/B flag is
toggled. The broadcaster shall toggle the flag whenever the content of the RT message changes.

It may be found from experience that all RadioText messages should be transmitted at least
twice to ensure correct presentation on the display.

NOTE 1 RadioText is transmitted as 8-bit characters as defined in the 8-bit code-table of the basic RDS character
set, see IEC 62106-4. The most significant bit (b,) of each character is transmitted first.

NOTE 2 The addresses of the characters increase from left to right in the display.
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Text A/B Text segment

ByTP

Flag. address

— 25—

Pl code

LILLL LIl

it

Checkword [Group
+ type

offset A code

[ 1]

I
Checkword

PTY +
offset B

LI L] IR

Pl code

Checkword
+
offset C’

Radiotext
segment

LI L Lld

Checkword
+
offset D

T i
°:°:1zo|1| I/B|

C3|CZ|C1|CO

Text segment

address code

—
00 00

N N N M Y CA A EN R A M M Y

E Text character number i

0

Version|B in Figure 9 differs from version A only in the contents of block 3, the offset
block 3| and, of course, the version code Bj. With this version’ the number of R4

characters is |

imited to 32.

0001

T 1 11

Figure 9 — RadioText — Group type 2B

2

30

6.4 roup type 3A: Application identification for any specific ODA using grougs of
type AorB

Figure 10 shows the format of type 3A groups. These groups are used to identify the Op
Application in use, on an RDS transmission (see IEC 62106-3). The 3A group, iden
specific| ODA, shall be sent in the same.sdata-stream where that specific ODA i

transmifted.

IEC

word in
dioText

en Data
ifying a
s being

Pl cqde

(NN N

Checkword [Group
+ type
offset A code

| 4

Checkword
+

offset B

LI LT

(I NN

Checkword
+

offset C

NN

Chgckword

offset D

Lo:oww

0| |A33A23A1EA0‘BO| |b15‘b14‘b13‘b12‘b11‘b10‘be‘be|b7‘bs|bs‘b4’ba‘bz‘bw‘bo|

1519141213)212,2111910,29 | 989726 95|

410319219190

Application Group
Type Code

Application data

Application Identifichtion

Higure 10 — Application identification for any specific ODA — Group type 34

(AID)

>

6.5 Group type 4A: Clock-Time and date

IEC

The transmitted Clock-Time and date shall be accurately set to UTC plus local offset time. If
not possible, 4A groups shall not be transmitted.

Figure 11 shows the format of group type 4A.

When this application is used, one group type 4A will be transmitted every minute.
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ute
B.TP Modified Julian Day code
0 Spare bits (5 decimal digits) Hour Minute Local time offset
u
Checkword [Group ; ; ; Checkword Checkword Checkword
Pl code + type PTY | ]! + + +
offset A code el offset B offset C offset D
[LLLP Pt [ 1] ERREREN [LLLP et Lt
oiriofofof g [T [[[TT[[[][I[2Az[2l2]el]a ][] ]2 ]
Modified Julian Day code Hour code .
Sense of local time offset
0=+, 1=-
IEC

The folloWing considerations apply to this figure:

a) The Igcal time is composed of Coordinated Universal Time (UTC) plus local time offset.

b) The Idcal time offset is expressed in multiples of half hours within the range -15,5 h to +15,5 hvand is|coded as
a six-bit binary number. '0' = positive offset (east of zero degrees longitude), and '1' = negative offsgt (west of
zero degrees longitude).

c) The information relates to the epoch immediately following the start of the next group.

d) The clock time group is inserted so that the minute edge will occur within +0,2"'s)of the end of the ¢lock time
group

e) Minutgs are coded six-bit binary numbers in the range 0 to 59. The spare codés are not used.

f) Hours|are coded as five-bit binary numbers in the range 0 to 23. The,spare codes are not used.

g) The dhte is expressed in terms of modified Julian Day and coded as a 17-bit binary number in the rgnge 0 to
99 999. Simple conversion formulas to month and day, or to week/humber and day of week, are given infAnnex B.
Note that the modified Julian Day date changes at UTC midnight, not at local midnight.

h) Accurgte CT based on UTC plus local time offset shall be“implemented on the transmission where TMC is
implerhented.

Figure 11 — Clock-Time and date transmission — Group type 4A
6.6 Qroup type 10A: Programme Type Name PTYN
Figure 12 shows the format of group-type 10A used for PTYN.
Flag
5 e Npe[0 0 o
0 il
T
Checkword Checkword Programme Type Checkword Programme Type Checkword
Pl cogle + PTY + + +
offset A offset B Name segment offset C Name segment offset D
[ERERENN INEEEN N ENEREEEN EERRENERREEEN [EERRENERREEEN
PTYN Segment
Address
o Y o Y 8 Y Y M Y N A Y
! Text Character Number Text Character Number
o] 1 3 2 3 1 4
5 | 6 7 | 8
IEC
Figure 12 — Programme Type Name PTYN — Group type 10A

The A/B flag is toggled when PTYN during broadcast is being changed.
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Programme Type Name (PTYN) (for display) is transmitted as 8-bit characters as defined in the
8-bit code; see codes for the basic RDS character set in IEC 62106-4. Eight characters
(including spaces) are allowed for each PTYN and are transmitted as four character segments
in each type 10A group. These segments are located in the displayed PTY Name by the code
bit Cj in block 2. The addresses of the characters increase from left to right in the display. The

most significant bit (b;) of each character is transmitted first.
6.7 Group type 14A and B: Enhanced Other Networks information (EON)
The format of group type 14A and 14B is shown in Figure 13 and Figure 14. These groups are

transmitted if Enhanced Other Networks information (EON) is implemented. The specification
of the relevant protocol is given in 7.6.

TP (TN) TP (ON)
By=0 Variant code
\ —
& & ¢ Check! d Jheck d
1 Checl:word IGroup PTY Checl:word Information ec+wor ec+wor
PI(TN) type ™ block Pl (ON)
offset A [code (TN) offset B ocC offset C offset D
RN IR L1l LI L1 NN RN AR EEEN |
Pl code of
tuned service
1.1 130 D| 0503050 0) char. 1 char. 2
0.0 3 oi1] (M char. 3 char. 4
Short PS (ON)
0,010 ® char. 5 char. 6
0:0:1:1]| @ char. 7 char. 8
0;1,0,0|® AF(ON) AF(ON) - Method A
0,110 1(( Tuning freq.(TN) Mapped FM freq. 1 (ON)
01 3 1.0 () Tuning freq, (TN) Mapped FM freq. 2 (ON)
01,11 @™ Tuning freq. (TN) Mapped FM freq. 3 (ON) Mapped frequendes
" in same FM band
1,000 (8 Tuning freq. (TN) Mapped FM freq. 4 (ON)
10701 Tuning freq. (TN) Mapped AM freq. (ON)
1 E 0 '; 1 E o | 1@y Tuning freq. (TN) Ma&[;(:t: II:I'\\II’I lf)raer?d i(ré)N)
17011 i rfu
111,010 (12) Linkage information
1170 1] (13) [pTY(ON) rfu TA |- of (ON)
Note: T 1 0|4 T
g‘:l;.l(-;‘trl“lee(r’:::\‘:vvz:ll(( 1 ? 1 '} 1 E 1 ((15) Reserved for broadcasters use £c
Figure 13.—Enhhanced Other Networks information — Group type 14A
TP (TN) TP (ON)
TA (ON)
il | I
M
'
Checkword oTy Checkword Checkword Checkword
PI (TR T ™) T BT (TR T BT{ON) +
offset A offset B offset C' offset D
NN RN [ENENEEENE NN NN NENEN
IEC

Figure 14 — Enhanced Other Networks information — Group type 14B

6.8 Group type 15A: Long Programme Service name — 32 bytes with UTF-8 coding

The group type 15A is to be used for up to 32-byte Long PS names as shown in Figure 15.
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rfu
TA| LPS segment
B, TP ‘ address
|| |
Checkword |G H H J Checkword Checkword Check d
eCKwor roup| eCKwor eCKwor eCKwWOor
Pl code +  lupel||PTY . LPS + LPS +
offset A code offset B segment offset C segment offset D
LIl L1 LI il IR RN ENENEN NN
o] [©21°4])] [ ][] s ] a o] ] [ ] b o] b 1 ] ]| 05 1 ] e ]y ]y ]
R
LPS selgment ‘ LPS l;yte nu}nber I
addregs code H ' i
PN ! ‘ ! :
000 o 1 2 3
00 1 4 5 6 7
111 28 20 30 (31 IEC
Figure 15 - Long PS, UTF-8 coded — Group‘type 15A
The Lorlg Programme Service name is transmitted as a 4-byte segment. The 3-bit LPS §egment
address| permits to transmit up to 32 bytes of UTF-8 coded characters. The addressegs of the
bytes increase from left to right in the display. The:most significant bit of each chafacter is
transmifted first. The characters are always transmitted from left to right.
6.9 QGroup type 15B: Fast basic tuning and:switching information
Figure 16 shows the group structure for fast’tuning and switching information.
rfu rfu
BoTP  TA('DI segment BoTP  TA| DI segment
|| | || 1]
i LR i LR
Checkword |Group , | Checkword Checkword (Group . | Gheckword
Pl c¢de * type, PTY I + Pl code * type PTY | +
offset A code, 1 offset B offset C’ code I offset D
EEEREEN NENEEE N=dRNNEEN : ERERENRERENEEN L |
=11 [olee Tt [olele
1 1
Decoder d3 00 Decoder d3 00
control d2 0 1 control d2 0 1
pits [ dy 1 0 pits [ dy 1 0
o4 o4
DI DI
segment address segment address
IEC

Figure 16 — Fast basic tuning and switching information — Group type 15B

When groups of this type are transmitted, the repetition rate may be chosen to suit the

applicat

ion and the available channel capacity at the time.

Transmission of 15B group bursts after changes of the TA status permits receivers to more
easily identify the change. Therefore, group type 15B should always be transmitted up to about
eight times immediately after each change of the TA (flag).
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7 Coding of RDS features for control

7.1 Programme Identification (Pl) codes and Extended Country Codes (ECC)

NOTE Different rules apply for North-America, see IEC 62106-7.

7.1.1

Pl structure

Figure 17 shows the PI code structure. For land-based transmitters, code assignments for bits
b,4 to by should be decided by relevant authorities in each country individually.

Pl codes shall be assigned in such a way that automatic search tuning to other transmitters

radiatin pde, i.e.
all 16 bits shall be identical. In cases where during a few programme hours a network‘ig split to
radiate |different programmes, each of these programme services shall carry\d different
Programpme Identification (Pl) code, by using different coverage-area codes.
b;s by, [ byy bg | b; by | bs by
- IEC
All codes |are binary-coded hexadecimal (hex) numbers.
'Nibble 1 Bits b, to by, Country Identifier (Cl) code
For the 4-bit Cl code, se€ IEC 62106-4.
Code 0 shall not bewsed for country identification.
'Nibble 3' Bits b, to by Programme service in terms of area coverage
Codes are giveh in 7.1.4 and Table 5.
'Nibbles|3 and 4' Bits b, to b, Programme service reference number
Codes are given in 7.1.5 and in Table 6.
Eigure 17 — Pl code structure
7.1.2 Country Identifier (Cl) codes: 'Nibble 1’
For the Country Identifier (Cl) code tables, see IEC 62106-4.
7.1.3 Extended Country Codes (ECC)
Extendgd «<Country Codes shall be transmitted in group type 1A to render the Country Identifier
Cl| codelin:hits h15 to hAM of the P| code unique The Extended (‘nlm’rry Cade (F(‘(‘) id carried

in variant 0 of group type 1A and consists of eight bits. This variant shall be transmitted at least
once every minute.

The bit allocation of the ECC in group type 1A is given in Figure 7.

For ECC code tables, see IEC 62106-4.
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7.1.4 Programme service in terms of area coverage (codes for fixed location

transmitters only): 'Nibble 2’
Bits b4 to bg:

L: (Local) Local programme service transmitted via a single transmitter only

during the whole transmitting time.
I: (International)
N: (National)
S: (Supra-regional)

The same programme service is also transmitted in other countries.
The same programme service is transmitted across the country.

The same programme service is transmitted across a large part of
the country.

R1 to R12: (Regional)  The programme is available only in one location or region,oJer one

or more frequencies, and there exists no definition of its(frontiers.
Hex-coding of 'Nibble 2' for bits b4 to bg is shown in Table 5.
Table 5 — Area coverage codes
Area coyerage L I N S R1T R2 R3 R4 R5 R6.R7 R8 R9 R10 Rt R12
code
Hex-codjng o 1 2 3 4 5 6 7 8.9 A B C D H F
7.1.5 Programme reference number: 'Nibbles*3-and 4’

Coding pf 'Nibbles 3 and 4' is shown in Table 6.

Table 6 — Programme.service reference number codes

Bits b7 to bo:

Decimal numbers

Hex

Not used by fixed location transmitters. This code value is exc
for use by low-power short range transmitting devices.

usively

1to 255 O to FF

Used for fixed location transmitters exclusively:

In order to clearly identify the different programme families, th¢

codes should, in each country, be systematically assigned and
generically linked to the programme families.

7.1.6

P eodos for ] | itting devi

Low-power short-range transmitting devices with RDS features should only transmit Pl codes,
structured as explained in Table 7.
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Table 7 — Pl codes for short range transmitting devices

Bits b, to by, 'Nibble 1' Country code:
A fixed (hex) value between 1 and F inclusive,
i.e. any value except 0
Bits b,, to by 'Nibble 2' Programme service in terms of area coverage:
1 (hex) when device uses an AF list or
0 (hex) when no AF list is used
Bits b, to b, 'Nibbles 3 and 4' Programme service reference number:
00 (hex)
7.2 Programme Type (PTY) codes
The apglications of the 5-bit PTY codes are specified in IEC 62106-4. PTY codes 30 and 31 are
control functions for a consumer receiver.

NOTE D

7.3 T

The coding to be used is as indicated in Table 8.

fferent PTY codes are specified for North America, see I[EC 62106-7.

raffic Programme (TP) and Traffic Announcement (TA).codes

Table 8 — Codes for TPand TA

Traffic Traffic Applications
Programme Announcement
code (TP) code (TA)

b 0 This programme service does not carry Traffic Announcements|nor
does itrefer, via EON, to a programme that does.

b 1 Thissprogramme service carries EON information about anothe
programme which gives traffic information.

1 0 This programme service carries Traffic Announcements and mgy also
carry EON information about other Traffic Announcements.

1 1 A Traffic Announcement is being broadcast on this programme|service.

7.4 Decoder Identification (DI) and dynamic PTY Indicator (PTYI) codes

Table 9
modes

ndicates the meaning of bits dj to d3. These four bits are used to flag different o
and the only flag d; used now is to indicate if PTY codes in the transmiss

perating
5ion are

dynamicaty-switehed:
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Table 9 — Meaning of bits d, to d3

Sett

ings Meaning

Bit do, set to 0: rfu

Bit d,, set to 1: rfu

Bit d,, set to 0: rfu

Bit d1, set to 1: rfu

Bit d,, set to 0: rfu

Bit d,, set to 1: rfu

Bit d, spt to 0: PTYI = 0: Static PTY

Bit d,, spt to 1: PTYI = 1: Indicates that the PTY code on the tuned programme service is dynamically

switched

7.5 Coding of Alternative Frequencies (AFs)
7.5.1 AF code tables
NOTE The following definition is for frequencies in the range of 87,6 MHz(te*107,9 MHz. If VHF frequengies in the
range 64, MHz to 107,9 MHz are to be used for AF coding, the ODA (AID 0x6365) using 9-bit long AF c¢des shall
be used instead, see IEC 62106-6.
AFs in the frequency range 87,6 MHz to 107,9 MHz are. coded using group 0OA, see 6.1] Coding
of AFs fpr EON is done in group type 14A, see 6.7.
In the fgllowing code tables, each 8-bit binary,code represents a carrier frequency in Tpble 10,
Table 12 and Table 13, or it represents a.special meaning, as shown in Table 11.

Table 10 — VHF frequencies 87,6 MHz to 107,9 MHz code table

Number Binary code Carrier frequency
0 0000 0000 Not to be used
1 0000 0001 87,6 MHz
2 0000 0010 87,7 MHz

204 1100 1100 107,9 MHz
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Table 11 — Special meanings AF code table

Number Binary code Special meaning
0 0000 0000 Not to be used
205 1100 1101 Filler code
206 1100 1110 Not assigned
223 1101 1111 Not assigned
224 1110 0000 No AF exists
225 1110 0001 1 AF follows
249 1111 1001 25 AFs follow
250 1111 1010 One LF/MF frequency
follows
251 1111 1011 Not assigned
255 1111 1111 Not assigned

Table 12 — LF/MF code table — ITU regions/tf\and 3 (9 kHz spacing)

Number Binary code Carrier frequency
LF 1 0000 0001 153 kHz

15 0000 1111 279 kHz
MF 16 0001 0000 531 kHz

135 1000 0111 1602 kHz

Table 13 — MF code table — ITU region 2 (10 kHz spacing)

I 1o
nNumoeT

R L
DHrary—couc

o : £
carrrerirequencty

MF 17

133

0001 0001

1000 0101

540 kHz

1700 kHz
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7.5.2 Use of Alternative Frequencies in group type 0A
7.5.21 General

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.

AF coding for frequencies down to 64,1 MHz is supported by a separate ODA (see IEC 62106-6).

7.5.2.2 —AFmethod A

Two AF|codes are carried in block 3 of each group type OA. The first byte in the transmiitted list
(codes 224 to 249) indicates the number of frequencies in that list. This list will also incjude the
frequencgy of the transmitter originating the list, if it has repeaters.

EXAMPLES:

Example A Example B Example C
First OA: #5 AF1 #4 AF1 #4 AF1
Second 0A: AF2 AF3 AF2 AF3 AF2 AF3
Third 0A: AF4 AF5 AF4 Eiller LF/MF follows AF4

EXAMPLHE 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/MF frequency, where the code is 250 (LF/MF follows)
followed By the AF4 frequency code.

7.5.2.3 AF method B

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

Each transmitter agd-associated repeater stations broadcast the same set of different|AF lists
in sequence. Theshumber of AF lists within a network is in general identical to the number of
transmiIters and-repeater stations in the network, so as to provide a unique list fpr each
transmifting(station. In this protocol, the Alternative Frequencies for the VHF/FM transmitters
are individdally addressed by transmitting the tuning frequency paired with one alternative
frequen,y withimonmebtock:

NOTE |If the frequency referenced is for an LF/MF transmission, it occupies two AF codes, the first being code 250.
Hence, it cannot be referenced to its associated tuning frequency.

Each list starts with a code giving the total number of frequencies within this list, followed by
the tuning frequency for which the list is valid. All remaining pairs (up to 12) give the tuning
frequency together with a valid AF.

— 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.

— 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.

— They are generally transmitted in ascending order, for example

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

— 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) WIHz
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 programme
service
88,8 89,3 F, > F, hence 88,8 is an AF of tuned frequency”89,3, and is the same programme(service
102,6 89,3 F, < F, hence 102,6 is an AF of tunedfrequency 89,3, but is a regional variant of fhe
programme service
89,3 89,0 F, <F, hence 89,0 is an AF of tuhed 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 programmeg
service
104,8 99,5 F, <F;-hence 104,8 is an AF of tuned frequency 99,5, but is a regional variant of fhe
pregramme service
99,5 89,1 #, < I, hence 89,1 is an AF of tuned frequency 99,5, but is a regional variant of the
programme service
Broadcasters u::illg bpiittillg of ametwork u'willg certaimhoursof-the u'ay shoutduseAF method

B, and not AF method A. The lists should be static, i.e. the AFs included in the list that carry 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 7.1.4.

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 receivers and customer-specific
implementations exist that will, as a user 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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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

7.5.3

B.

Use of AF codes in group type 14A

AF codes in group type 14A are used to refer to frequencies of other networks (see Figure 13).

There a

re four options for transmitting this information.

a) Variant 4 uses AF method A coding to transmit up to 25 frequencies. The coding method is

asd ri ve for ar t A. The Pl f the other network to which th

appl
b) Vari
are

freq
Seve

c) The
is th

d) Whd
the

ies is given in block 4 of the group.

ants 5, 6, 7, and 8 are used for the transmission of "mapped frequency paifs’
used to specifically reference a frequency in the tuned network to a corres
Llency in another network. This is particularly used by a broadcaster that ti
ral different services from the same transmitter tower with the same-coverage

first AF code in block 3 refers to the frequency of the tuned nétwork; the seco
e corresponding frequency of the other network identified by the Pl code in blg

re it is necessary to map one tuning frequency to more than one VHF/FM frequ
cross-referenced programme service (due to multipletuse of the tuning freqy

e AF list

. These
ponding
ansmits
areas.

nd code
ick 4.

ency for
ency or

because the cross-referenced programme service is receivable at more than one frégquency

with
use(

e) Vari
use(

f) Vari
This
The ma

msb anq
thus the

Here is

code table has 512 entrigsyin all. Values 0 to 255 are identical to current AF coding (T2

Table 1

Values
at code

n the service area associated with the tuning frequency), then variants 6, 7 a
| to indicate second, third and fourth mapped frequencies, respectively.

ant 9 is used for the transmission of LF/ME ‘mapped frequencies. AF code 25
| with the mapped AF method.

ant 10 is used as follows:
variant is used for mapped AF cading for the other FM Band.
bped frequency codes are 8-hit"'codes. For Band Il, these are obtained by dels

for Band | deduct 256 fromithé channel number, e.g. for 64,2 MHz use 258 -
8-bit channel number code’being 0000 0010.

an example to show. how the AF coding will work with the Band extension —
D).

P57 to 496<{contain the frequencies 64,1 MHz to 88,0 MHz in a continuous list
257 through to code 496, in steps of 100 kHz.

nd 8 are

0 is not

ting the

P56 = 2,

The AF
ble 7 to

starting
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Part of the list is shown in Table 14.

Table 14 — Example including AFs for the extended FM Band

Code | Frequency Code | Frequency
117 99,2 373 75,7
118 99,3 374 75,8
119 99,4 375 75,9
120 99,5 376 76,0
121 99,6 377 76,1
122 99,7 378 76,2
123 99,8 379 76,3
124 99,9 380 76,4
125 100,0 381 76,5
126 100,1 382 76,6

EON vatiants 5, 6, 7, 8 are used when the tuned frequency and the, mapped frequency
in the same 'range' (Code range 0 to 255 OR 256 to 511).

EON variant 10 is used exclusively when the tuned frequency and the mapped freque

in the opposite 'range' to each other, i.e. the other FM Band (which is likely to be rarer).

EXAMPLES:

Tuned frefjuency is 99,5, mapped frequency is 100,0. Variant 5 used with codes 120 and 125.

Tuned freguency is 75,8, mapped frequency is 76,61 Variant 5 used with codes 118 (374 - 256) and 126 (3
Tuned freguency is 99,6, mapped frequency is\76,4. Variant 10 used with codes 121 and 124 (380 - 256)
Tuned frefjuency is 76,4, mapped frequency is 99,6. Variant 10 used with codes 124 (380 - 256) and 121,
The receijer knows what the tuned frequency is (i.e. if in the higher or lower band), so depending upon i
(or 6, 7, 8) or variant 10 is used, it knows in which 'range' the mapped frequency falls (variant 5 ,6, 7,

range; vafiant 10 = other rangg):

Variant 4 jin Figure 13 canalso be used (method A list) when all frequencies are in the same range.
7.6 Coding of-<Enhanced Other Networks information (EON)

7.6.1 General

hre both

ncy are

2 - 256).

variant 5
8 = same

The Enhahced Other Netwo information—consi o ollectionof optional RD

eatures

relating to other programme services, cross-referenced by means of their Pl codes. Features

which may be transmitted using EON for other programme services are: AF, PS, PTY,
and Linkage.

The format of the group type 14 is shown in 6.7. It has two versions: A and B.

Group type 14A is the normal form and shall be used for the background transmission

TA, TP

of EON.

The maximum cycle time for the transmission of all data relating to all cross-referenced

programme services shall be less than 2 min. The A version has sixteen variants that
used in any mixture and order. Attention is drawn to the fact that two distinct options,
AF method A and the mapped frequency method, exist for the transmission of freque
cross-referenced programme services. A broadcaster should choose the most approp
method for each cross-referenced programme service.

may be
namely
ncies of
riate AF
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Group type 14B is used to indicate a change in the status of the TA flag of a cross-referenced
programme service.

7.6.2 Coding of frequencies for cross-referenced programme services in EON

Two AF methods exist for the transmission of AFs in the EON feature. Coding is described in
7.5.3.

A broadcaster may use the most appropriate AF method for each cross-referenced programme
service, but within the reference to any single service these two AF methods shall not be mixed.

7.6.3 Use of the TP and TA features with EON

For the tuned programme service, code TP = 0 in all groups and TA = 1 in group types DA, 0B,
15A anld 15B indicates that this programme service broadcasts EON information that
cross-rgferences at least one other programme service which carries traffic information. RDS
receivels that implement the EON feature may use this code to signal that the.listener can listen
to the funed programme service and nevertheless receive traffic messages from [another
programme service. RDS receivers that do not implement the EON _feature shall ignore this
code. Pfogramme services that use the code TP = 0, TA = 1 shall broadcast group type 14B (at
the appropriate times) relating to at least one programme service that/carries traffic infomation,
and has|the flag TP = 1.

The TA|flag within group type 14A variant 13, is used to<indicate that the cross-refgrenced
service fis at the same time carrying a Traffic Announcement. This indication is intended for
information only (e.g. for monitoring by broadcasters)and shall not be used to initiate & switch
even if traffic announcements are desired by thetlistener. A switch to the cross-referenced
Traffic Announcement programme service shall oply be made when a TA = 1 flag is defected in
a type 1[4B group.

Group type 14B is used to cause the receiver to switch to a programme service which garries a
Traffic Announcement. When a particutar programme service begins a Traffic Announcement,
all transmitters which cross-reference this service via the EON feature shall broadcast as many
as poss|ble of up to eight and at least four appropriate group 14B messages within the ghortest
practica% period of time (at least)four type 14B groups per second). At the discretioh of the

broadcagster a sequence of type 14B groups may be transmitted also when the TA flag is|cleared.
This opffion is provided only:t0 assist in the control of receivers. Receivers shall use thg TA flag
in group types OA or 15B"of the programme service carrying the Traffic Announcements|in order
to switch back to the originally tuned programme service at the end of the received Traffic
Annountement.

If a tranjsmitter-cross-references more than one Traffic Programme with different Pl (ON) via
the EON feature, the start time between two references, via type 14B groups, shall be|at least
2s.

The mechanism described above for switching to and from cross-referenced Traffic
Announcements is designed to avoid the delivery of incomplete traffic messages by receivers
operating under adverse reception conditions.

7.6.4 Use of PTY with EON

Changes to PTY (ON) are treated as follows: PTY (ON) on the other network cross-referenced
programme service is signalled in group type 14A, variant 13. This variant, which causes
dynamic switching, shall have a higher priority than other variants. Changes are signalled by a
minimum of four and up to eight groups of type 14A, variant 13, transmitted within a maximum
of 4 s, with the objective of causing rapid switching by the receiver to the other cross-referenced
programme service.

NOTE Spreading groups of variants 13 over a four-second period avoids a contiguous burst of groups being lost
due to multipath propagation.
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A transmitter may cross-reference to more than one programme service with different Pl (ON)

codes vi

a the EON feature.

8 Required main RDS feature repetition rates on data-stream 0

In order for RDS receivers to work well, the broadcaster shall transmit on data-stream 0 each
group type at appropriate repetition rates, such that a receiver may receive all required parts of
a feature within a certain time. For example, to receive and display a PS name requires four
groups type 0OA to be received, hence if display of PS is required within one second, a minimum

repetitio

The req
Table 1
have ve
group. 4
changes
required

Similarl
require
broadcq

It follow]
RadioTH
EON on

When T
required
will of ¢
to be ta

The same holds true for situations when an EWS system is in place and becomes activeg

systems
emerge

n of four groups, type OA per second is needed.

N " r a— trreh

b through Table 19. These tables can only be informative because each trapsm
ry different combinations of RDS features, which impact the repetition-ratés
\Iso, factors such as the length of a RadioText message, and whetherithis i
relatively infrequently, or is very dynamic and greatly affects the/repetit
for these groups.

, a transmitter owned by a broadcaster operating multiple programme serv
RDS groups for EON data transmission to be reserved,\and a programme
sting TMC can be required to devote up to 25 % of its greups for this purpose.

s that it will not be possible to run a satisfactory-sérvice with TMC and fully
xt on transmitters, which also cross-references ‘several other networks, wheg
data-stream 0 alone.

raffic Announcements are due for transmis'sion, both group types 14B and 15H
to be sent to enable the receiver to take the correct actions. The burst of these
burse reduce the bandwidth of the fegular transmission. These situations do 1
en into account when defining thesnumber of groups per feature per time unit.

can temporarily take dpxto 75 % of the total bandwidth depending on the
ncy.

Table 15 — Data-stream 0 group repetition rates: Transmitter not part of a
multi-programme service network: no TMC and only 'basic’' RDS features

cated in
tter can
of each
5 static,
on rate

ces will
service

jynamic
n using

can be
groups
ot have

. These
type of

Main features

Group
type

Groups
per
minute?

%

Short Prpgrdmme Service (PS) name, Alternative Frequency (AF) code

0A

270°

pairs and-Decoder Information (DI
Extended Country Code (ECC)
RadioText (RT) message

Clock Time (CT)

1A
2A
4A

12
402°
1d

1,8
59
0,2

not be programmed into any group sequence.

2 Average number of groups per minute evenly spread in order to provide satisfactory performance under
acceptable reception conditions. Note that 685 RDS groups per minute are transmitted on each data-stream.

b The PS name shall only be used for identifying the Programme Service and it shall not be used for other
messages giving sequential information. In areas where the name of the station can only be represented using
the Long PS and no regular AFs are used, the repetition rate of group OA may be lowered.

¢  This rate allows a 64-character RadioText message to be transmitted twice completely in 5s. Where a
RadioText message changes less frequently, or is 'static’, rates may be lowered.

4 The RDS encoder inserts this group automatically at the top of each minute — therefore a group type 4A shall
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Table 16 — Data-stream 0 group repetition rates: Transmitter part of
a multi-programme service network: no TMC

Main features Group Groups %
type per
minute?

Programme Service (PS) name, Alternative Frequency (AF) code pairs and 0A 240°b 35
Decoder Information (DI)

Extended Country Code (ECC) 1A 12 1,8
RadioText (RT) message 2A 192¢ 28
Clock Time (CT) 4A 1d 0,1
Enhancqgd Other Networks mjormaton (EON) TR 240° 35

a8 Averpge number of groups per minute evenly spread in order to provide satisfactory perfermande under

acceptable reception conditions. Note that 685 RDS groups per minute are transmitted on each-data-stream.

b The PS shall only be used for identifying the Programme Service and it shall not be used for other m

giving sequential information. In areas where the name of the station can only be represented using
PS and no regular AFs are used, the repetition rate of group OA may be lowered.

¢ This|rate allows a 64-character RadioText message to be transmitted twice (cempletely in 10 s.
RadipText message changes less frequently, or is 'static’, rates may be lowered.

4 The RDS encoder inserts this group automatically at the top of each minut& < therefore a group type

not He programmed into any group sequence.

¢ Thisllocation of number of groups is entirely dependent upon the number of Other Networks being ref

and the number of their Alternative Frequencies. The number of.gtoups shall be chosen such that n

cyclg time for the transmission of all data relating to all crosszreferenced programme services shal

than|2 min.

essages
he Long

Where a

4A shall

Erenced,
aximum
be less
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Table 17 — Data-stream 0 group repetition rates: Transmitter not part of
a multi-programme service network: with TMC

Main features Group Groups %
type per
minute?

Programme Service (PS) name, Alternative Frequency (AF) code pairs and 0A 240b 35
Decoder Information (DI)

Extended Country Code (ECC) 1A 12 1,8
RadioText (RT) message 2A 192¢ 28
Clock Time (CT) 4A 1d 0,1
ODA |dentification 7AY T2¢ 1,8
Traffic Message Channel (TMC) 8A 171f 25
'Spare' any 579 8,3
a8 Averpge number of groups per minute evenly spread in order to provide satisfactonyyperformande under

acce|

The
givin

PS shall only be used for identifying the Programme Service and it shall nat.be’used for other m
b sequential information. In areas where the name of the station can only-be-represented using

PS and no regular AFs are used, the repetition rate of group 0A may be lowered.

This
Radi

The
not 4

A 3A
least]

The
comi

Oncq
capa
rece

rate allows a 64-character RadioText message to be transmitted twice completely in 10 s.
bText message changes less frequently, or is 'static', rates may be Jowered.

RDS encoder inserts this group automatically at the top of each*minute — therefore a group type
e programmed into any group sequence.

group, identifying the presence of one or more Open Bata Applications on this channel shall b
once per 5 s.

humber of 8A groups shown here is the maximum, rate specified for TMC use in ISO 14819-1. Th
honly used on commercial RDS-TMC services\worldwide.

the group repetition rates shown in this table for the features listed have been met, some 'spa
city still remains. This may be used for-other features or to increase rates of the features to
btion of RadioText for example.

ptable reception conditions. Note that 685 RDS groups per minute are transmitted on each data-stream.

essages
he Long

Where a

4A shall

b sent at

s rate is

e' group
enhance
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Table 18 — Data-stream 0 group repetition rates: Transmitter not part of
a multi-programme service network: no TMC and with support
for UTF-8 coded characters

Main features Group Groups %
type per
minute?

Programme Service (PS) name, Alternative Frequency (AF) code pairs and | OA 60P 8,8
Decoder Information (DI)
Extended Country Code (ECC) 1A 12 1,8
ODA Identification 3A 12¢ 1,8
Clock Time (CT) 4A 1d 0
Long PY name (LPS) 15A 342¢ 50
Availablg¢ for ODA use Any ODA | 270f 3914
a8 Averpge number of groups per minute evenly spread in order to provide satisfactory jo€rformande under

acceptable reception conditions. Note that 685 RDS groups per minute are transmitted\on each data4stream.
b Althdugh Long PS name is used to provide a display of the Station Name in non-Létjin tharacters using UTF-8,

the (A group is retained to provide DI and AF information as well as a shorter Latih-character set PS pame for

the Henefit of older receivers.

¢ A3A

leasf|once per 5 s.

4 The

not He programmed into any group sequence.

€ A32
type

15A.

set using UTF-8 coding.

group, identifying the presence of one or more Open Data Applications’on this channel, shall b¢ sent at
RDS encoder inserts this group automatically at the top of each. minute — therefore a group type[4A shall
byte Long PS name will be transmitted once completely,Nin under 1,5 s at this repetition rate of the group

These groups are available for ODA use — possibly eR¥,‘allowing text to be displayed in an extended dharacter
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Table 19 — Data-stream 0 group repetition rates: Transmitter part of
a multi-programme service network: with TMC

acce|

The
mess
has

This
Radi

The
prog

A 3A
leasf]

The
Whe

This
and

cyclg
than

ptable reception conditions. Note that 685 RDS groups per minute are transmitted 'on data-strea

short PS shall only be used for identifying the programme service and it.shall not be used
ages giving sequential information. Because this transmitter carries TMC-and’'EON, the OA repet
ad to have been reduced from the ideal, although is still considered adequate.

rate allows a 64-character RadioText message to be transmitted twice completely in 15 s.
bText message changes less frequently, or is 'static', rates may be Jowered.

RDS encoder inserts this group automatically at the top of¢each minute — a group type 4A sha
ammed into any Group Sequence.

group, identifying the presence of one or more Open Data Applications on this channel, shall b
once per 5 s.

humber of 8A groups shown here is two-thirds,6f‘the maximum specified for TMC use in ISO
h EON is on the same transmitter, it will generally not be possible to provide TMC at the maximu

allocation of number of groups is entirely dependent upon the number of Other Networks being ref
he number of their Alternative Frequencies. The number of groups shall be chosen such that nj
time for the transmission of all data\relating to all cross-referenced programme services shal
2 min.

Main features Group Groups
type per
minute?

Short Programme Service (PS) name, Alternative Frequency (AF) code pairs and 0A 180P
Decoder Information (DI)
Extended Country Code (ECC) 1A 12
RadioText (RT) message 2A 128¢
Clock Time (CT) 4A 1d
ODA |dentification 3A Tpe
Traffic Message Channel (TMC) 8A 1714f
Enhancgd Other Networks (EON) 14A 2889
a8 Averpge number of groups per minute evenly spread in order to provide satisfactonyperformande under

m 0.

or other
tion rate
Where a
Il not be
P sent at
4819-1.

Im rate.

Erenced,
aximum
be less
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Annex A
(normative)

Method for linking RDS programme services —
Linkage information — Group type 1A and 14A

General

programme services, each

characterized by its own Pl code, may be treated by a receiver as a single service during times

when a

During
service
change

prograni

aB-Ea-a-B-BEaaEara-R-o—ta—eareiad

oo PTrograr e TS oot 1oUr

shall keep its designated Pl code and its AF (Alternative Frequency) list(s),
programme related features such as PS, PTY, RT, TP and TA to reflect the

to anotHer service carrying the codes TP = 0/TA = 0.

Linkage|information is conveyed in the following four data elements:

a) LA - Linkage Actuator (1 bit);
b) EG — Extended Generic indicator (1 bit);
c) IL$ - International Linkage Set indicator (1 bit);

d) LYN - Linkage Set Number (12\bits).

such times each programme service retains its unique identity, i.e. the)programme

but may
ommon

me. With LA = 1, a service carrying codes TP = 1 or TP = 0/TA =(1yshall not be linked

This infgrmation is carried in group type 14Avariant 12, block 3. It informs the receiver fo which
set of pfogramme services any particulariservice, defined by Pl (ON) carried in block 4 of the
same gHoup, belongs (see 6.7, Figure13).
When lipkage information regarding the tuned programme service is transmitted, the |Pl code
carried |n block 4 of the group, P1 (ON), will be identical to the Pl code carried in block|1.

Usage Bit allocation in Block 3

Group{ype 1A b15|D14|b13|b12|b11|D1g| by | bg | b7 | bs | bs | by | b3 | ba| by |bg
LA ‘

Linkage Actuator

Figure A.1 — Structure of group type 1A, block 3

IEC

In order to achieve rapid de-linkage at the end of a common programme, the Linkage Actuator
(LA) for the tuned network is also carried in group type 1A, as bit b, of block 3 (see 6.2). This

group type shall normally be transmitted at least once every 5 s, preferably more frequently

when a

change in status occurs.

The four data elements used to convey linkage information are defined in Clause A.2 to Clause

A.5.
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A.2 LA - Linkage Actuator

The LA bit as shown in Figure A.1, Figure A.2 and Figure A.3 is set to one to inform the receiver
that the programme service (indicated by PI (ON) in block 4) is linked to the set of services
described by LSN, the Linkage Set Number, at this particular moment. If this bit is set to zero,
a potential future link is indicated, i.e. the link becomes active at some time in the future. The
receiver may then use the linkage data to determine those services for which EON data might

usefully

be acquired.

A.3 EG - Extended Generic indicator

The EG[DIT as shown In Figure A.Z and Figure A.3 IS set to one to mform the receiver]that the
programme service, defined in group type 14A, block 4 is a member of an Extended (Generic
set. Sudh a set comprises programme services that are related (e.g. by common-sewnefship, or
of a simflar format), but which do not necessarily carry the same audio.
An Extgnded Generic set is characterized by Pl codes of the form WXYZ, where W is the
common country code, X is the area code (in the range R1 to R12),.-Y|is common to fall such
related services, and Z may assume any value.
A.4 ILS - International Linkage Set indicator
In the case of an international link, the indicator ILS bitas/shown in Figure A.2 and Figure A.3
and carfied in group type 14A variant 12, block 3, bit\b,5 will be set to one.
A.5 LSN - Linkage Set Number
This 124bit number shown in Figure A.2 and Figure A.3 is carried in group type 14A vafiant 12,
block 3./ The LSN, when non-zero, is common to those programme services that may b linked
together as a set according to thestatus of the Linkage Actuator, either active (LA = 1) or
potentidl (LA = 0, i.e. the link becemes active at some time in the future).
The spdcial case of LSN = 0.is used as a default condition, and two or more services|sharing
LSN = ( are not linked.
The LSN may be used to link together two or more programme services either natignally or
internationally.
— NatipnalAink (ILS = 0)
Usage Bit allocation in Block 3
Group type 14A b15|D14|D13|D12|b11|b1o| bg | bg| b7 | bg | bs| by| bz | by | by|bg
National Link LAJEG| X | O Linkage Set Number (LSN)

Extended Generic indicator
Linkage Actuator

Figure A.2 — Structure of group type 14A variant 12, block 3
(Linkage information) — National link

International Linkage Set (ILS) indicator

IEC
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If two or more programme services with the same country code carry the same non-zero LSN
and their respective LA bits are set to one, then the receiver may assume that the programme

services are carrying the same audio.
— International link (ILS = 1)
Usage Bit allocation in Block 3
Group type 14A b15|b14|D13| 12| b11|b10| bg | bg | b7 | be | b5 | by | bz | ba | by |bg
Linkage Set Number (LSN)
International Link LA|EG| X | 1
Cl 11
Linkage Identifier J
Country Identifier
International Linkage Set (ILS) indicator
Extended Geneérictindicator
Linkage Actuator
IEC
Figure A.3 — Structure of group type 14A variant,12, block 3
(Linkage information) — International link
In this cjase of an international link, the LSN is deemed t¢ ¢omprise two elements:
a) Couptry Identifier (Cl): Block 3, bits b4 to bg shalkbe the country code of one of thg two (or
more) participating countries. For example, if Switzerland and Italy share a programme,
they| shall choose either 0x4 or 0x5 for Clycand then agree on bits b; to by for g unique

Link
b) Link
and
and

When tv
non-zer
receiver

In Figur
and may

Conven

age Identifier (LI).

shall be agreed between the ountries concerned. Such services share the ¢
LI.

b Linkage Set Number. and their respective ILS and LA bits are set to one,
may assume thatlhe programme services are carrying the same audio.

e A.2 and Figure A.3, the bit indicated by 'X' is not assigned to the linkage ap
be assumed to be in either state.

ions~for application regarding the use of the LSN:

age Identifier (LI): Bits b, to by are“used to relate programme services interngtionally,

ame CI

0 or more programme services with the same or different country codes carry t:re same

hen the

blication

A link (

b i 1 o L " N - - )
ULETIUdr Ur aitlive ) DEWWETTT ally (WU UT THOTrE proygrdarimniic STTvILTES 1S5 bUIIbIUUIUd to be

valid only when the programme services are all linked with a common Linkage Set Number
(LSN). No more than one LSN will apply to any given programme service at the same time.
Interleaving of different LSNs relating to the same programme service, for example an active
link and a future potential link, is not permitted. An active link between m programme services
out of n potentially linked services (m < n) is considered valid only when the Linkage Actuators
(LA) in the linkage words concerning those m services are set to one.
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