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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATION OF THE RADIO DATA SYSTEM (RDS)
FOR VHF/FM SOUND BROADCASTING IN THE FREQUENCY
RANGE FROM 87,5 MHz TO 108,0 MHz

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for st,m’aé\wzation comprising

all natfonal electrotechnical committees (IEC National Committees). The obje t{ of IE 0 promote
internafional co-operation on all questions concerning standardization in the electgicaNan ic fields. To
this engl and in addition to other activities, IEC publishes International Standa cifications,
Techniqal Reports, Publicly Available Specifications (PAS) and Guides \.as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; an ihterested
in the [subject dealt with may participate in this preparatory work. Ip and non-
governiental organizations liaising with the IEC also participate in this repar tes closely
with the International Organization for Standardization (ISO) in ggco ermined by
agreemlent between the two organizations.

2) The forfnal decisions or agreements of IEC on technical matte international
consengus of opinion on the relevant subjects since eac ipn from all
interestied IEC National Committees.

3) IEC Puplications have the form of recomm C National
Commiftees in that sense. While all reasphable effgrts\are ent of IEC
Publications is accurate, IEC cannot be keld or for any
misintefpretation by any end user.

4) In ordef to promote international uniformi ublications
transpafrently to the maximum extent possi divergence
betweep any IEC Publication aqd the corres ndicated in
the latter.

5) IEC its ndependent certification bodies provide| conformity
assess > marks of conformity. IEC is not responsiple for any
service

6) All userfs should est edition of this publication

7) No liablli E i irect mployees, servants or agents including individual gxperts and
membef: i Qmi National Committees for any personal injury, property|damage or
other d 8 ha ever, whether direct or indirect, or for costs (including legal fees) and
expens i i A, use of, or reliance upon, this IEC Publication or any| other IEC
Publicafi

8) Attentid e references cited in this publication. Use of the referenced puflications is
indispeghsable

9) Attentign e\possibility that some of the elements of this IEC Publication may be thg subject of
patent flights ~I& C shal\not be held responsible for identifying any or all such patent rights.

Internatignal/Standard IEC 62106 has been prepared by technical area 1: Terminals for audio,

video and data services and contents, of |[EC technical committee 100: Audio, video and
multimedia systems and equipment.

This third edition cancels and replaces the second edition, published in 2009 and constitutes
a technical revision.

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

for the RDS feature EON and the use of group types 14A and 14B some additional

explanations were added;

in Annex E, containing the character code tables to be used in RDS, the explanation for

Table E.1 and Table E.2 was extended;
several small typing errors were corrected;

to Enhanced RadioText in Annex Q an additional explanation was added.
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The text of this standard is based on the following documents:

CDhV Report on voting
100/2122A/CDV 100/2418/RVC

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.1

The committee has decided that the contents of this publication will re

N\chan

the stabifty—date—irdicated—on—the—tEC—webste—under—httpHwebster
related tq the specific publication. At this date, the publication will be
e reconfirmed,

e withdfawn,

e replag¢ed by a revised edition, or
e amended.

A bilingugl version of this publication p

LA~ v UIX

1

ged until
the data

For technical reasons equations and some figures had to be left unchanged and are not in accordance with the

ISO/IEC Directives, Part 2:2011.
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INTRODUCTION

IEC 62106:2000 (first edition) and IEC 62106:2009 (second edition) have the same main text
and annex structure. However, the main text of this edition is slightly restructured to more
closely conform to ISO/IEC Directives, Part 2:2011. Nevertheless, cross-referencing between
this edition and the previous editions remains possible. To find the corresponding subclause
quickly between this edition and the first edition, it is basically sufficient to subtract 3 clauses.
Example: see 3.1.5.1 in the first edition, published in 2000 becomes, see 6.1.5.1.

@%
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SPECIFICATION OF THE RADIO DATA SYSTEM (RDS)
FOR VHF/FM SOUND BROADCASTING IN THE FREQUENCY
RANGE FROM 87,5 MHz TO 108,0 MHz

1 Scope

This International Standard describes the Radio Data System, RDS, intended for application
to VHF/FM sound broadcasts in the range 87,5 MHz to 108,0 MHz which may carry either
stereoph [ stad ITU-R

Recommg \ gctives of
RDS are : apre user-
friendly : ite name
display and, where appllcable automatlc tunmg for portable and ca radjos{in p ' ar. The
relevant the type O
group (s ; im RDS.

2 Normative references

The folloing documents, in whole or i e viatj eferenced in this document and
are indispensable for its application. ¢ e edition cited applies. For
undated | references, the latest document (including any
amendments) applies.

ISO/IEC [10646:2014, 5)

ISO 1481 nessages
via traffig
ITU-R Reg asting at
VHF
ITU-R Rq hd other
applicatiq

<
ITU-T Re nex M of
this RDS d by ITU
Geneva T

US NRSC-4-B, National Radio Systems Committee — NRSC-4-A: United States RBDS
standard

ETSI EN 301 700, Digital Audio Broadcasting (DAB); VHF/FM broadcasting: cross
referencing to simulcast DAB services by RDS-ODA 147

3 Abbreviations
For the purposes of this document, the following abbreviations apply.

3.1
AM
<broadcasting> amplitude modulation
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3.2
ARI
Autofahrer-Rundfunk-Information

Note 1 to entry: See Annex H.

3.3
FM
<broadcasting> frequency modulation

3.4
group type and version
combination of a particular group and a particular version

Note 1 to gntry: RDS uses 16 data groups, 0 to 15, each with either a version A o,
can be conpbined with version A, and becomes 0A, or type OA group. Type 0 grou
group 0.

hta group O

>B of data

3.5
hexadecjmal notation
C notation “0x” is used for hex (base 16) numbers

Note 1 to eptry: This notation is used throughout this standard
3.6

LF

long wave broadcasting frequency band

Note 1 to entry: LF applies to ITU, Region 1 o

3.7
MF
medium

y C

Note 1 to e

see Clau

3.9
VHF
very high oadcasting band, here Band Il, that is 87,5 MHz to 108,0 MHz

Note 1 to eptry” VHF applies only to ITU.

4 Modulation characteristics of the data channel (physical layer)

4.1 General

The Radio Data System is intended for application to VHF/FM sound broadcasting
transmitters in the range 87,5 MHz to 108,0 MHz, which carry stereophonic (pilot-tone
system) or monophonic sound broadcasts specified in ITU-R Recommendation BS.450-3.

It is important that radio-data receivers are not affected by signals in the multiplex spectrum
outside the data channel.

The data signals are carried on a subcarrier which is added to the stereo multiplex signal (or
monophonic signal, as appropriate) at the input to the VHF/FM transmitter. Block diagrams of
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the data source equipment at the transmitter and a typical receiver arrangement are shown in
Figure 1 and Figure 2, respectively.

4.2 Subcarrier frequency

During stereo broadcasts, the subcarrier frequency will be locked to the third harmonic of the
19 kHz pilot-tone. Since the tolerance on the frequency of the 19 kHz pilot-tone is +2 Hz
(ITU-R Recommendation BS.450-3), the tolerance on the frequency of the subcarrier during
stereo broadcasts is £6 Hz.

During monophonic broadcasts the frequency of the subcarrier is 57 kHz + 6 Hz.

Y /N
O
(© N 1 I e O
o I I Lot N

R somg T Sern ol iy £ -
@ ‘L[ signals I pre-emphasis \\ K trapsmitter

T
kHz’pilot-tone
re nce sign.

| Suppressed-carrier

ing filter fAmplitude madulator

Differential encoder
N St 1/
Radio- D Q] -

date
message
source

NR
to pola
impulse
converter
A NN N > subcarrier
i N i |
{ N 22 24 ‘ 57 kHz
e ¢l

. - ,
1187,5 Hz bit-ra k 2 375 HZ oscillator

Figure radio-data equipment at the transmitter
<

IEC
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o VUV

®@ nUuuuuuuuuy
Left

S ®
Stereo decoder .
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with de-emphasis
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Biphase symbol decoder @ m
| -
| |
Y | Linear | @
i | inverter ,r - | . .
| Synchronous | ' Ch@ ‘ Differential decoder
yncl u [ U T T Vo N
' 57 kHz demodulator ‘, L@ ! 7 !
% F]a \[ v T I I |
|
~ - } - ! I | ) |
57 kHz 2,4 kHz | T | . | |
| | Integrate  Slicer | X |
I | and dump N\ (3 }
? | | ‘ LA\ O XD | /£
| |
[ I L Z
| H ‘\- Dyre
| prpcessor
;
57 kHz Bit-rate
subcarrier clock
recovery recovery IEC
2 The overall data-shaping in this decoder Rri e 1 shaping inherent in the biphase
symbol erefore not the same as that given in
Figure

4.3 Subcarrier phase

During s:l:reo broa
third har

du s\o

NOTE With this-leve
peak deviafion level of

onic of the

at the mg duIatio@u

ocked either in phase or in quadratyre to the
olerance on this phase angle is +10°, measured

carrier due to the unmodulated subcarrier is from +1,,0 kHz to
gst compromise is £2,0 kHz (see NOTE below). The |decoder/
also operate properly when the deviation of the subcarrier is varied within
periods not less than 10 ms.

of sibcarrier, the level of each sideband of the subcarrier corresponds to half the nominal

0 kHz for an all-zeroes message data stream (i.e. a continuous bit-rate sinetwave after

biphase encodimg):

The maximum permitted deviation due to the composite multiplex signal is £75 kHz.

4.5 Method of modulation

The subcarrier is amplitude-modulated by the shaped and biphase coded data signal (see

4.8). The subcarrie

r is suppressed. This method of modulation may alternatively be thought of

as a form of two-phase phase-shift-keying (PSK) with a phase deviation of +90°.

4.6 Clock-frequ

ency and data-rate

The basic clock frequency is obtained by dividing the transmitted subcarrier frequency by 48.
Consequently, the basic data-rate of the system (see Figure 1) is 1 187,5 bit/s = 0,125 bit/s.
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4.7 Differential coding

The source data at the transmitter are differentially encoded according to the following rules,
see Table 1.

Table 1 — Encoding rules

Previous output New input New output
(at time ¢; ;) (at time ¢;) (at time ¢;)
0 0 0

0 1 1

4 O
T

1 1

where ¢; [s some arbitrary time and ¢,_4is the time one messagg-da i arlier, and
where thé¢ message-data clock-rate is equal to 1 187,5 Hz.

Thus, when the input-data level is 0, the output remai G iops output
bit, and when an input 1 occurs, the new output bit/is the ) Is output
bit.

In the regeiver, the data may be decoded by t

Previous np\)\(\
(at tme t;)

New output
(at time 7))

0

1

1

N\ 0

1
The dat%ﬁ\J@ I)&:d whether or not the demodulated data signal is invérted.
c

4.8 D4ta- nnel spectrum shaping

The powgerof the data signal at and close to the 57 kHz subcarrier is minimized Ry coding
each source data bit as a biphase symbol.

This is done to avoid data-modulated cross-talk in phase-locked-loop stereo decoders. The
principle of the process of generation of the shaped biphase symbols is shown schematically
in Figure 1. In concept, each source bit gives rise to an odd impulse-pair, e(z), so that a
logic 1 at source gives:

e(t)=5(t)-s(t -ty /2) 1)
and a logic 0 at source gives:
e(t)=—8(t)+8(t—tq/2) (2)

These impulse-pairs are then shaped by a filter H,(f), to give the required band-limited
spectrum where
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¢ Mt if 0<f< 2/ty

_Jco
Hr(f)= iff > 2/ty

0

and here

11875

ty

3)

The data-spectrum shaping filtering has been split equally between the transmitter and
receiver (to give optimum performance in the presence of random noise)/se\khat, ideally, the

data filtefing at the recelver shoutd be fdentical to that of the transmitter 1.e.
in Equatipn (3). The overall data-channel spectrum shaping H(f) wou
roll-off.

The spegified transmitter and receiver low-pass filter responsé

Figure 4.

giv

The spedtrum of the transmitted biphase-coded radig-data si yn in Figure

time-fundtion of a single biphase symbol (as transmitted) i

The 57 kHz radio-data signal waveforr h
be seen in the photograph of Figure 7.

relative’amplitude, H (f)

\
\
\

AY

ibdata source equipr]

En above
%% cosine

ation (3)
Ehown in

b and the

nent may

v v ] v ] v ] v ] v 1 =
0 480 960 1440 1920 2 400 Hz
frequency
IEC

Figure 3 — Amplitude response of the specified transmitter

or receiver data-shaping filter


https://iecnorm.com/api/?name=3183a514554e03bae786cec1eceac699

-18 — IEC 62106:2015 © IEC 2015

relative amplitude, Hr (f)

0,6 e

0,4 ==

0,2 e

-2 o\/ ~1200 240 0 240 1200 2400 Hz
Modulating frequency
IEC

Figure 5 — Spectrum of biphase coded radio-data signals
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Symbol generated when the
data bit 1is a logic 1

--- Symbol generated when the
data bit is a logic O

L ]
1

One data clock period:t,- 1 seconds
11875 IEC

Figure 6 — Time-function of a singl

+20kHz

dxrier deviation

Example of main

One biphase symbol =
one data bit period =

seconds

p—
d= 11875
IEC

4 Figure 7 — 57 kHz radio-data signals

5 Base¢band ecoding (data-link layer)

5.1 Baseband coding structure

Figure 8 shows the structure of the baseband coding. The largest element in the structure is
called a group of 104 bit each. Each group comprises 4 blocks of 26 bit each. Each block
comprises an information word and a checkword. Each information word comprises 16 bit.

Each checkword comprises 10 bit (see 5.3).
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Block

1 | Block 2 | Block 3

I Block 4

Block = 26 bit

Information word

Checkword + offset word

Lk - ol
o ratiomTwWora—

I llaibe
TO 1T

m15|m14|m 3|m12|m11|m10| My | Mg | m; | Mg | m; | m, | m, | m, | m | m, }\I < | o
IEC
5.2 Or
All infornpation words, checkwords, binary numbers (or neir most
significarn i a binary
number @
The datg roups or
blocks.
Block 1 Block 3 Block 4
t Firsttransmitte?{ﬁt\c&gro% Last transmitted bit of group t
1 2
Chéckwerd up *\F eckword Checkword Checkword
Pl code + ty) + + + PI
N etA N code offset B offset CorC bffset D
NN IR EEEERN \\ NI/ RN NN
——
Offset C=version A
Most signifiant bit Least signifianit bit Offset C'=version B
N
N l l l l l
| | ] Traffic | | | |
A, AN M 1\A, B, pog. | PT, + PT,  PT,  PT,  PT
| ] | code | | | |
| | | 4 | | | |
\
4 - bit group type code 0 =version A IEC

t=verstomrd"

NOTE 1 Group type code = 4 bit (see 6.1).

NOTE 2 B,

= version code = 1 bit (see 6.1).

NOTE 3 Pl code = Programme identification code = 16 bit (see 6.2.2.1 and Annex D).

NOTE 4 TP = Traffic programme identification code = 1 bit (see 6.2.2.3).

NOTE 5 PTY = Programme type code = 5 bit (see 6.2.2.2 and Annex F).

NOTE 6 Checkword + offset ‘N’ =

information (see 5.3 and 5.4 and Annex A, Annex B and Annex C.

10 bit added to provide error protection and block and group synchronization

NOTE 7 1, <, block 1 of any particular group is transmitted first and block 4 last.

Figure 9 — Message format and addressing
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5.3  Error protection

Each transmitted 26-bit block contains a 10-bit checkword which is primarily intended to
enable the receiver/decoder to detect and correct errors which occur in transmission. This
checkword (i.e. c'g, C'g, ... C'g in Figure 8) is the sum (modulo 2) of

a) the remainder after multiplication by x'9 and then division (modulo 2) by the generator
polynomial g(x), of the 16-bit information word;

b) a 10-bit binary string d(x), called the offset word;

where the generator polynomial, g(x) is given by

g(x) = x10 + x8 + x7 + x5 + x4 + x3 + 1

and where the offset values, d(x), which are different for each bloc see 5.4)

are giver] in Annex A.

The purp iogn system
in the rg e in the
decoder, code are
unaffectdd.

The ched fficient of
C'g in the

The abo becti he regarded as definitive, byt further
explanatgpry notes on the generation/ an q ex B and
Annex C

The erroff-protecting cqde ha

a) detedts all single
b) deteqgts any s
c) detedts about 99, 5ts.

The codg i
single bu

cting any

54 S

The blocks with added to
blocks 1,253,

The beginnings and ends of the data blocks may be recognized in the receiver decoder by
using the fact that the error-checking decoder will, with a high level of confidence, detect any
block synchronisation slip as well as additive errors. This system of block synchronisation is
made reliable by the addition of the offset words (which also serve to identify the blocks within
the group). These offset words destroy the cyclic property of the basic code so that in the
modified code, cyclic shifts of codewords do not give rise to other codewords [6, 7].

Further explanation of a technique for extracting the block synchronisation information at the
receiver is given in Annex C.

2 Figures in square brackets refer to the Bibliography.
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6 Message format (session and presentation layers)

6.1 Addressing
6.1.1 Design principles

The basic design principles underlying the message format and addressing structure are as
follows:

a) the messages which are to be repeated most frequently, and for which a short acquisition
time is required, for example Programme Identification (PIl) codes, in general, occupy the
same fixed positions within every group. They can therefore be decoded without reference
to any block outside the one which contains the information; T~

b) there|is no fixed rhythm of repetition of the various types of group| i.e. there, |is ample
flexibjility to interleave the various kinds of message to suit the ‘ rs at any
given| time and to allow for future developments;

c) addrgssing is required to identify the information content g
dedicpted to the high-repetition-rate information;

d) each|group is, as far as possible, fully addressed to ide ent of the
variolis blocks;

e) the m Inimized, for|example
one ¢ adioText, efc. This is
imporn A ; messages of certain kinds are
not fd g i with unused blocks] Instead,
they hessages
they

f) toall ample, a
numb bee 6.1.4
and 7.9

6.1.2

The mairn b may be

seen to He:

a) thefi b

b) the fif de which
specifj he group. Groups will be referred to as 0 to 15 acgording to
the K =8,A, =4, A, =2, Ay=1(see Figure 9). For each group|(0 to 15)
two i can ke defined. The ‘version’ is specified by the fifth bit (By) of block 2 as
follows:

1) B§=(0: the™PIl code is inserted in block 1 only. This will be called versipn A, for

1 4 OA— 4 A n
e diTfipIic yroup typc U/A, TA, TLL.

2) By = 1: the Pl code is inserted in block 1 and block 3 of all group types. This will be
called version B, for example group type 0B, 1B, etc.

In general, any mixture of version A and B groups may be transmitted;

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

The PI, PTY and TP codes can be decoded without reference to any block outside the one
that contains the information. This is essential to minimize acquisition time for these kinds of
messages and to retain the advantages of the short (26-bit) block length. To permit this to be
done for the Pl codes in block 3 of version B groups, a special offset word (which we shall call
C") is used in block 3 of version B groups. The occurrence of offset C' in block 3 of any group
can then be used to indicate directly that block 3 is a Pl code, without any reference to the
value of B in block 2.
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6.1.3 Group types
Table 3 — Group types
o Group type code F_Iatgged
roup in type .
type A, A, A, A, B, gr;:\ps Description
0A 0 0 0 0 0 ge:s.i5c'1tl)ming and switching information only (see
0B 0 0 0 0 1 E.e;s.isc;.:;ming and switching information only (see
1A 0 N 0 1 0 Egzg;a;nnTye(L}:;nbNr-r:-t:?r (Pl(plfranqslow labelling
1B 0 0 0 1 1 Programme Item Numt}g«sg\e ((7\.5\.2)
2A 0 0 1 0 0 RadioText only (see @ 3\3\;\
2B 0 0 1 0 1 RadioText onlyé&%\s.\}\g.e}\ \
3A 0 0 1 1 0 Applicatiowh\ifica\ﬁtﬁm}S\DAM(SE e 6.1.5.4)
38 0 0 1 1 1 Open Data\Ap\plbaQnA >
4A 0 1 0 0 Clyc/k-time anly ce 6.1.5.6)
4B 0 1 0 0 1 /Q;\enéa}/a %pli}(ﬁons
5A 0 1 0 1 <\ TEnsp{:eng\D}ta)\C%nnels (32 channels) pr ODA
(see 674¢5.8
5B 0 1 0 1 1 N Tra parM Channels (32 channels) or ODA
f (see 63.5.8)
6A 0 1 1 0 0\ (\ N—IWapplications or ODA (see 6.1.5.9
6B 0 1 1 < \0\ \ \) m;%use applications or ODA (see 6.1.5.9
7A 0 RN 1 Q. Y |Radio Paging or ODA (see 6.1.5.10 and Afnex M)
7B 0 )/\ K1 \1 \ \ Open Data Applications
8A 1 w é\ K 0 Traffic Message Channel or ODA (see 6.1.65.12)
8B 1 0. 0 0 N Open Data Applications
9A 1 @ 1 j Y Emergency Warning Systems or ODA (see|6.1.5.13)
9B 1 \9\ \) \ \ 1 Open Data Applications
10A /’I\ 0\ \ 1\ \({ 0 Programme Type Name
10B \1\ N) 1 ) 0 1 Open Data Applications
11A 1 0 1 1 0 Open Data Applications
11B q 0 1 1 1 Open Data Applications
12A 1 1 0 0 0 Open Data Applications
12B 1 1 0 0 1 Open Data Applications
13A 1 1 0 1 0 Y Enhanced Radio Paging or ODA (see Annex M)
13B 1 1 0 1 1 Open Data Applications
14A 1 1 1 0 0 glr;r?gﬂcge)d Other Networks information only (see
14B 1 1 1 0 1 S.r;r.]gﬁcge)d Other Networks information only (see
15A 1 1 1 1 0 Open Data Applications
15B 1 1 1 1 1 Fast switching information only (see 6.1.5.21)

NOTE Mark “Y” indicates that group type 1A will be transmitted for the identification of the application using
block 3 of group type 1A (except for an ODA, where the application identification is in group 3A instead).
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It was described above (see also Figure 9) that the first five bits of the second block of every
group are allocated to a five-bit code which specifies the application of the group type and its
version, as shown in Table 3.

The appropriate repetition rates for some of the main features are indicated in Table 4.

Table 4 — Main feature repetition rates

Main features Group types which Appropriate repetition
contain this information rate per second
Programme ldentification (PIl) code all 11,42
Programme Type (PTY) code all 11,/42’\
Traffic Prggramme (TP) identification code all /'1&43
Programnje Service (PS) name ¢ 0A, 0B
Alternativg frequency (AF) code pairs 0A
Traffic anpouncement (TA) code 0A, 0B, 14B,15B 4
Decoder ifentification (DI) code 0A, 0B, 15B \%
Music Spg¢ech (MS) code 0A, 0B, 1
RadioTex}{ (RT) message 2A, 2 >2b
Enhanced other networks information (EON) 9 I up to 2°¢
8 Valid |codes for this item will normally i is” repetition rate whepever the
transnpitter carries a normal broadcast pr
b A tota] of 16 type 2A groups are required to\transwi adioText message and thgrefore, to
transnpit this message in 5's, 3,2 type 2A groups will be r
¢ The maximum cycle time for the transmission of data o all cross-referenced programme services
shall e less than 2 min.
4 PS shill only be used for i grgmme service and it shall not be used for other messages
giving|sequential infor ion.
A total of uired to transmit the entire PS name and thergfore four
type OA nd. The repetition rate of the type OA group may be
reduced ded for other applications. But a minimum of two| type 0A
groups essary to ensure correct functioning of PS and AF |features.
However garch tuning is affected by the repetition rate of type|0 groups
(TPITA, all e noted that in this case transmission of the complefe PS will
take 2 s pical reception conditions the introduction of errors will gause the
receiver fo e to acquire the PS name for display.
The following mixture of groups, as indicated in Table 5, is suitable to meet the fepetition

rates noted above.
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Table 5 — Group repetition rates

Typical proportion

Group types Features (t);pg:t):lapnss;fittt}:eij
%
OA or 0B Pl, PS, PTY, TP, AF?, TA, DI, MS 40
1A or 1B Pl, PTY, TP, PIN 10
2A or 2B Pl, PTY, TP, RT 15b
14A or 14B PI, PTY, TP, EON 10
Any other Other applications 25

a Type QA_group only

b Assunjing that type 2A groups are used to transmit a 32-character RadioText megéage. m%w\ f type 2A
and 2B groups in any given message shall be avoided (see 6.1.5.3). \

6.1.4 Dpen data channel/Applications Identification
6.1.4.1 Use of Open Data Applications (ODA)

Open daga applications are not explicitly specified/in thi . ey are subject to a
registratipn process. Registered applications a2 i in \tf /RDS Forum — ODA
Directory] (see AnnexL), which e ndards and rnormative
specificajions. These specifications fuay i ioA in the public domain, i.e.
TMC, eRJT, RT+ and ODA 147 (see ETS Anplex P, Annex Q and Clause 2)
or privatgly owned (and not in the pub)i in\ The terms public and private do hot imply
the degrée of access to services proyvid > sation, for example a publi¢ domain
service may well include enx i i

ODAs, whether public p , ) S standard,
or the RBDS standard 8 jate). pect of a
primary RDS fe ) hese two
standards. This t devices
built in agcordance
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Table 6 — ODA group availability signalled in type 3A groups

Group type gr:\l.:);,lti;:;iggde Availability for Open Data Applications
00000 Special meaning: not carried in associated group
3B 00111 Available unconditionally
4B 01001 Available unconditionally
5A 01010 Available when not used for TDC
5B 01011 Available when not used for TDC
6A 01100 Available when not used for IH
6B 011401 Available when not used for |H '/\
TA 01110 Available when not used for RP (\\ aN
78 01111 Available unconditionally (\ \
8A 10000 Available when not used for TMC /\ \
8B 10001 Available unconditionally N O\
9A 10010 Available when not used for EWS\ \ \ B
9B 10011 Available unconditionally / & \
10B 10101 Available unconditionaﬁ( ( g? , \/
11A 10110 Available/h{onditi}m&”yx\/ / ( \>
11B 10111 Availablé«@c&x&@any\ \ ~ )
12A 11000 Available yadenditivaally
128 11001 Available [uncoditiopalic’ N\ >
13A 11010 ¢\ Avairabie when Nt uyed fonRP
13B 11011 N P\\v&aila/b\le U}C\Mionall
15A 11110 [ Naile}b{e\:{co%'\tionauy
1161> 2 Sp}(s'kal r}e@h}\g/(emporary data fault (encoder status)

%

An ODA and/or ¥ersion B groups. However, it shall not be degigned to
operate pe. An exception is TMC, which uses group type 8A. In any
case, the e _ysed by the ODA in any particular transmission is signalled in
the Appg ntification (AID) carried in type 3A groups (see 6.1.5.4). Table|6 shows
the versi jon B groups that may be allocated to ODA. Group types not |[shown in

Table 6 { ilable~or ODA.

6.1.4.2 | Open Data Applications — Group structure

Open Data Applications shall use the format shown in Figure 10 for ODA type A groups and in
Figure 11 for ODA type B groups.

ByTP
i
Checkword  [Group Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
NN 11 LUl NN NN R

B Format and application of these message
X XXX z| bits may be assigned unilaterally by each operator
N in conformity with 6.1.4

IEC

Figure 10 — ODA version A groups
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Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with 6.1.4

BoTP T ~—
l - .
\
Checkword  |Group Checkword Checkword Checkword
Pl code + type | | | PTY + Pl code + +
offset A code offsetB offset C offset D
LLLLL Ll [ LIl LLLL LIl LLLL Ll

X}X}X}XT| /‘\ e

Figure 11 — ODA version B groups

6.1.5 Coding of the group types
6.1.5.1 Type 0 groups: Basic tuning and switching ip

The repe

Figure 13

it HULR >
ol cod Check:vord Gtr;:pA b1y : heck+ ord emat native Check:vord Programme service Check:vord
P
offset A co< N Ofset B quency) frequency | offset C name segment offset D
| |

I O N O O

as‘a4‘a3‘az‘a1‘a
1 2
777777777777777777777777 3 4
5 6
7 8
Character numbers
IEC
re 12 Basic tuning and switching information — Type 0A group
M/S
BO‘T‘P TA | DI segment
Checkword G “:Chkwrd Checkword Checkword
eckwor roup eckwol eckwor . eckwor
Pl code + type PTY : + Pl code + Programme service +
offset A code I offset B offset C' name segment offset D
NN L] LI 1 NN ERERREEN NN EREEREEN
oioioio]1] [oe,le, b, log s balos by by [bole, g s oy b o, by by
d; 00 1 2
Decoder d2 0 1 3 4
control § ;< . _pT T T T T T T T T T T T oo
bits d, 10 5 6
dy1 1 7 8
-
Progressive service name and DI
segment address Character numbers
IEC

Figure 13 — Basic tuning and switching information — Type 0B group
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Type OA groups are usually transmitted whenever alternative frequencies exist. Type 0B
groups without any type OA groups may be transmitted only when no alternative frequencies
exist.

There are two methods (A and B) for transmission of alternative frequencies (see 6.2.2.6.2).

The Programme Service name comprises eight characters, intended for static display on a
receiver. It is the primary aid to listeners in programme service identification and selection.
The use of PS to transmit text other than a single eight character name is not permitted (see
also 6.2.3). Transmission of a PS name usually takes four type OA groups, but to allow an
instant display of the PS when a receiver pre-set is selected, the PS name is often stored for
subsequent recall from memory when a programme service is selected./For\this reason PS

shall gen rnlly be invariant
If a brogdcaster wishes to transmit longer Programme Service na -related
informatipn or any other text, then RadioText provides this feature.
NOTE 1 Mersion B differs from version A only in the contents of block 3, the & of course,
the versionfcode B
NOTE 2 Hor details of Programme ldentification (PI), Programme € Programme|(TP) code,
see Figure|9, 6.2.2 and Annex D and Annex F.
NOTE 3 T|A = Traffic Announcement code (1 bit) (see 6.2.2-
NOTE 4 MS = Music Speech switch code (1 Kit) (s®
NOTE 5 QI = Decoder-Identification control cod 5 2.2.5). i i bit in each
type 0 groyp. The Programme Service name and DI segm S 1 0 e these bits
in the DI cqdeword. Thus, in a group with C,C, b fransmitted
most signiflcant bit (d ) first.
NOTE 6 A
NOTE 7 H 8-bit code
Table E.1. P - character
segment in| and C,
block 2. TH bit (b, ) of
each chara
6.1.5.2
Figure 14 DUPS.

4
When a | mes with
a separaji for future
applicatiq

Where Radio Paging is implemented in RDS, a type 1A group will be transmitted in an
invariable sequence, regularly once per second, except at each full minute, where it is
replaced by one type 4A group.
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ByTP
i[i
Ploode u'ed“:“"d ?;p”;’ PTY Ch”kf“d Sow labelling Chec +M°'d Programmeitem | e +m°'d
offsetA  |code offset B codes offset C number code offset D
NN EEE NN [ HHHrH IR EENEE NN IR EEEN RN
5bit
| Radio Paging Codes
0 0i0 10| (see Annex M) |24‘23‘22‘21‘Zo| 24‘23‘22|21‘20| 25‘24‘23‘22‘21‘20|
day hour minute
b15 bH b13 b12 b11 b10 bs bl! b1 ba b5 b4 b3 bZ b1 bﬂ
AN
L 2 [ (& (e | (£ [£ (£ |£ £ [& [£7[£&
0) |LAlo|o0|0 Paging® | Extended Country Code 9
(1) [LAj0]0 1 not assigned
(2) (Lalol1]0 Paging identification ¢
3) [talol1]1 Language codes )
4) (La|1/0]0 not assigned
B5) (Al 1]0]1 not assigned \
® [al1/1]o0 For use by broadaas} n
@ [LAj1]1 (1 Identification of EWS c{nannelm
6 IEC
Key
2 The Linkage Actuator is defined in the ‘Method fqf bigking Prggramme Services’ (see 6.2.2.8.6)
b Normal t etor Code in Radio Paging with the Enhang¢ed Paging
Protocg h3+2.5).
¢ Extend Annex D and Annex N).
4 The Pa perator/Area paging’ clause (see Annex M).
¢ Langua
f The co ationNnaybe _decided unilaterally by the broadcaster to suit the applicption. RDS
consum
9 The En (EWS) are defined separately (see 6.2.8). This identification sheuld not be
used
Figlire 1 Programme item number and slow labelling codes — Type 1A group
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B, TP
i
Checkword  |Group Checkword Checkword : Checkword
Pl code + type PTY + Pl code + Programme item +
offset A code offset B offset C' number code offset D
NN L] HHHW‘H LIt LILILL L r
Spare bits
—— (5)
[ ! 0 ! 0 ! 1

IEC

NOTE 1 Version B differs from version A in the contents of blocks 2 and 3, the offset word in block 3, and, of

course, the version code Bo-

NOTE 2

broadcastey. The day of month is transmitted as a five-bit binary number in the rang

as a five-b|t binary number in the range 0-23. The spare codes are not used. Min
binary numper in the range 0-59. The spare codes are not used.

ished by the

kransmitted

ia six-bit

NOTE 3 The most significant five bits in block 4 which convey the day of th mol idate that no
valid Progremme Item Number is being transmitted. In this case, if no Radio remaining
bits in blopk 4 are undefined. However, in the case of type 1A gpéup Paging is
implementdd, the remaining bits carry service information (see Annex
NOTE 4 Hits b,,, b,; and b,, of block 3 of version A form the, varlant code, blication of
data carriefd in bits b, hed, in any
proportion pnd order.
6.1.5.3
Figure 14 DUPS.
eckwol . Checkword . Checkworq
Pl codd y /ﬁx \sz Radiotext . Radiotext .
/\$ segment offset C segment offset D
EENERENEN] AR ? NANEINANNET! EERREENENREEE ENEREENENNEREN
0io} 1P 35{C2|Ch{Co| [b]be]og] ] oo 1 ] B[] ] By o 5 by ] [ 07 g 0 By ]| 0] Byl b 5 by
4

a;d;esscode .;.,,.. i :

P ! : ?

0o0o0o0 0 1 2 3

0001 4 6 7

1111 0 61 62 63

IEC

Figure 16 — RadioText — Type 2A group
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Text A/B flag
ByTP
T
Pl code chec:word C-ti;optép PTY chec:word Pl code Checl:word Radiotext Checl:word
offset A |code offset B offset C' segment offset D
LU LU i LU Ll
01001 0]1] [Alcscylei[S (07195 D5 24]s] 5|1 o] 7 B Bs by 5] by 4 ]
\—\/—/
Tens;gment 4

address code
—_——
0000
0001

1111 3
IEC

The 4-bif text segment address definés
contained in the third (version A only)’s
groups cpomprises four characters, messa

using this version. In type 2B groups,(each_tex
therefore|, when using this version, the

A new tekt shall start
highest Wsed segmen

determinged by the\|
0x0D —carriag

If a display whic - A characters is used to display the RadioText [Inessage

egments
type 2A
aracters in length car] be sent
comprises only two chara¢ters and
length is 32 characters.

a2ddress ) 0000’ and there shall be no gaps|up to the
message. The number of text segments is
and each message shall be ended by [the code
sage requires less than 16 segment addrgsses.

then men ed mtbe receiver/decoder so that elements of the mespage can
be displd i ay, for example, be done by displaying elements of text one
at a time| j atively by scrolling the displayed characters of the /message
from righ

Code 0x( — may be inserted to indicate a preferred line break.

The follo

Code 0x0B: end of headline. This marker may be placed anywhere within the first 32
character positions and indicates that the text up to that point is considered by the
broadcaster to be the ‘headline’ portion of the text. It is inserted by the broadcaster on the
assumption that a 2 line, 16 character format has been adopted on the receiver. It may stand
in place of a space character in the text string. Note that the use of the <Ox0B> code is
expected not to cause any difficulty because evidence suggests that receivers universally
substitute a space for any unrecognised character.)

Code 0x1F: soft hyphen. This marker indicates the position(s) in long words where the author
of the text would prefer a receiver to break a word between display lines if there is a need to
do so. This applies only to multi-line non-scrolling displays.

NOTE 1 The use of the 0x1F code is not compatible with earlier RDS receivers, because unwanted spaces will
appear in words where 0x1F codes have been used.
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A space shall be substituted by the receiver for any unrecognised symbol or control character.

It should be noted that because of the above considerations there is possible ambiguity
between the addresses contained in version A and those contained in version B. For this
reason type 2A and type 2B groups shall not be mixed when transmitting any one given
message.

An important feature of type 2 groups is the text A/B flag contained in the second block. Two
cases occur:

— if the receiver detects a change in the flag (from binary ‘0’ to binary ‘1’ or vice-versa), then
the whole RadioText display shall be cleared and the newly received RadioText message
segments shall be written into the display;

— if the|receiver detects no change in the flag, then the received text gegm haracters
shall pe written into the existing displayed message and those s&y cters for
which no update is received shall be left unchanged.

When this application is used to transmit a 32-character m type 2A
groups of at least six type 2B groups shall be transmitted iprevery tw 3

It may bg found from experience that all RadioText n : e transmitted at least
twice to improve reception reliability.

NOTE 2 H The most

significant

Figure 1§ shows the format o Q ‘ he Open
Data App {S's g

Che (Group >Checkword Checkword heckword
+

Pl codg + pe | NRPTY + +
offset A o \\—/ offset B offset C offset D
NENRNNNEN TNNNY4 K Ll L1 LUV LTI LU

M 1110 | |A3§A2§A1 iAD‘ Bo| |b|5‘b14‘b13‘b1zjbn‘bm‘bs‘bu‘b7‘b6‘bs‘b‘t‘ba‘bz‘lﬁ‘bo| 2152121391121 29 128127126 5 124123 122121120
\> Application group Message bits Application identification
type code (AID)
IEC

Figure 18 — Application identification for open data — Type 3A group

<

The type 3A group conveys, to a receiver, information about which open data applications are
carried on a particular transmission and in which groups they will be found. The type 3A group
comprises three elements: the application group type code used by that application,
16 message bits for the actual ODA and the applications identification (AID) code.
Applications which actively utilise both, version A and B groups, are signalled using two type
3A groups.

The application group type code indicates the group type used, in the particular transmission,
to carry the specified ODA. Table 6 specifies the permitted group types. The bit designation is
as indicated in Figure 9, 4-bit for group type code and 1-bit for the version code. Two special
conditions may be indicated: Binary 00000 — Not carried in associated group; binary 11111 —
Temporary data fault (Encoder status) which means that incoming data to the encoder cannot
be transmitted. The AID determines which software handler a receiver needs to use.
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This supplements information carried in the type 1A group and permits groups specified in this
standard for EWS, IH, RP and TMC to be re-allocated when these features are not used. This
method of allocating and defining open data applications in an RDS transmission allows the
addition and subtraction of ODAs, without constraint or the need to await the publication of
new standards.

For each group type addressed by the application group type codes of a particular
transmission, only one application may be identified as the current user of the channel.

The AID code 0x0000 may be used to indicate that the respective group type is being used for
the normal feature specified in this standard. Application identification codes 0x0001 to
OxFFFF indicate applications as specified in the ODA directory. L~

i N’]e use of

The ODA directory specification associated with a particular AID ¢
version A and version B groups as follows:
— versign A groups used alone

— versign B groups used alone

— versign A groups and version B groups used as alternatives
— versign A groups and version B groups used together

It is important to note that the ODA directory ication all "hot specify the actual
version A and version B groups to be u8 i =& signed in each transmjission by

the type BA group.

The AID|feature indicates that a particular O ing carried in a transmissipn. Each
applicatign will have unique requireme : gn of its respective AID, in|terms of

repetition rate and timing. ' nen f be detailed in the respeclive ODA
specification. The specifics s D signalling requirements for syich times
when an|application ass use of a group type channel. Some applications
may not allow reconfiguratioh\in thi
6.1.5.5 Type
Figure 19 shows¢th groups. These groups are usable for open ¢lata (see
6.1.4).
Format and application of these g
< bits may be assigned unilaterally by each operator
in conformity with section 6.1.4
B, TP
Checkword Group Checkword Checkword Checkword
Pl code + type | | | PTY + Pl code + +
offset A |code offset B offset C' offset D
NN EERIRNRENENEEN NERERERNEEREEN NERNRERENNNEEN
ofol11]1]
IEC

Figure 19 — Open data — Type 3B group

6.1.5.6 Type 4A groups: Clock-time and date

The transmitted clock-time and date shall be accurately set to UTC plus local offset time.
Otherwise, the transmitted CT codes shall all be set to zero.
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Figure 20 shows the format of type 4A groups.

IEC 62106:2015 © IEC 2015

When this application is used, one type 4A group will be transmitted every minute.

The followihg considerations apply to this figure:

a) The locpl time is composed of Coordinated Universal Time (UTC) plds loca

b) The loc
as a si
of zero

c) The inf
d) The clo

group.
e) Minuted
f) Hours 3

g) The da
99999.
Annex

h) Accuraf
radio p

6.1.5.7

Figure 2
6.1.4).
-

bits may be assigned unilaterally by each aperator

b week number and day of week a
TC midnight, not at local midnight.

Format and application of these message

in conformity with 6.1.4

nse oervog
0=

Modifled Jullan Day code ve
BOTP Spare blis (5 declmal diglts) Hour Minute Local time offset
H ——
Checkword Group . Checkword Checkword Checkword
Pl code + type PTY | ' |! + - -
offset A |code P offset B offset C offset D
RN L] NERIREEE NN NN
o100of e [ [ ][ 20222 0RO ]2 22|
Modified Julian Day code Hour code

al time offset

IEC

d is coded
ffset (west

clock time

range 0 to
e given in

MC and/or

Figure 21 — Open data — Type 4B group

ByTP T ;\*\—1\
Checkword  [Group Checkword Checkword Checkword
Pl code + type | | | PTY + Pl code + +
offset A code offset B offset C' offset D
NN 11 LILILLL NN NN
0i1:000 I|
IEC
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Type 5 groups: Transparent data channels or ODA

Figure 22 shows the format of type 5A groups and Figure 23 the format of type 5B groups,
where used for TDC. If used for ODA, see 6.1.4.2.

The 5-bit address-code in the second block identifies the ‘channel-number’ (out of 32) to
which the data contained in blocks 3 (version A only) and 4 are addressed. Unlike the fixed-
format RadioText of type 2 groups, messages of any length and format can be sent using

these channels. Display control characters (such as line-feed and carriage-return) will, of
course, be sent along with the data.
B,TP___ Address T\
— (
N
ol cods Checkword rovp || Checkword | Transparent data | CMeckWo ransparentgata }, Sheckword
offset A |code offset B segment offsel segment >uﬂselD
RERNRERE A L LU LU LU \)
01:0{1]0] |CA‘C3‘02‘C1‘C
Address code I[dentitles
"channel number" (out of 32)
to which the data are addressed
IEC
Figure 22 — Transpar, 1els —Type 5A group
(o\ Address
N
Checkword| \Group Checkword Checkword
Pl code . o N PI code . Transparent data .
KA cod > set offset C' segment offset D
RERNREEE AN N L2 N L LU LU LUl AR
IEC
4
These c 1inc|uding
mosaic ¢ not for
display. I ementation of these last options are to be specified separately

The repetition rate of these group types may be chosen to suit the application and the
available channel capacity at the time.

6.1.5.9

Type 6 groups: In-house applications or ODA

Figure 24 shows the format of type 6A groups and the format of type 6B groups, where used
for IH. If used for ODA, see 6.1.4.2. The contents of the unreserved bits in these groups may
be defined unilaterally by the operator.

Consumer receivers shall ignore the in-house information coded in these groups. The
repetition rate of these group types may be chosen to suit the application and the available
channel capacity at the time.
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Type 6A group:
ByTP
i
Checkword Group| Checkword Checkword Checkword
Pl code + type PTY * + +
offset A [code offset B offset C offset D
LULLL L] LUy LLLLELL L] LLLLILL L]
Format and appllcatian of these message
bits may be assigned unilaterally by each opera
Type 6B group:
B, TP <\
= 5=
Checkword G Checkword Ch Checkword
Pl code + lsr';zp PTY ec+ ' Pl ¢ Q ¢ 0&\> e°+ °
offset A (code offset B /dé_\\bﬁﬂﬂl\ offset D
NEREEREEN RN LUy \)m LCLLLL L]
011 6
i IEC
Figure 24 — In-house apyplic ype and 6B group
6.1.5.10 | Type 7A groups: Radio pay
Figure 2% shows the forma e used for radio paging. If used|for ODA,

see 6.1.4. The specifi akes use of type 1A, 4A and 13A droups, is
given in Annex M.:

N\ |

k\ —rF"
heckwol Checkword Checkword Checkword
Pl code & P + Paging + Paging +

offsel offset B offset C offset D

x/\\\\ | NENRREEN LULLL LTI LULLL LI
ERNIEIE] AR
IEC
Figure 25 — Radio paging — Type 7A group

6.1.5.11 Type 7B groups: Open data application

Figure 26 shows the format of type 7B groups. These groups are usable for open data

(see 6.1.4).
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Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with 6.1.4

BoTP
Checkword  |Group Checkword Checkword Checkword
Pl code + type PTY + Pl code + +
offset A code offset B offset C' offset D
REREREREENNEN IR NRENE NN IR L]
0111111 T|
IEC
6.1.5.12 | Type 8 groups: ODA-Traffic Message Channel (TN
Figure 21 shows the format of type 8A groups, most comm 9 series.
TMC has|the AID 0xCD46 or 0xCD47, see 6.1.5.4. This ges, and
certain TMC services and administrative information. A group required
by all ODAs, TMC also requires the use of type 44 ~lhe roding of TNMIC as an
ODA, whlich uses the ALERT-C protocol, is speeifie he ISQ 148919 series of sjandards.
When nof used for TMC, the type 8A group ma y other ODA (see 6.1.4).
BoTP
i
Checkword GmuPA Checkword \> Checkword Checkword
Pl cod offsatA gg {Y\‘ N dgets ) offetC ofietD
RERERERNE I LN N LA L]
W
‘ ‘ Format and application of these message
10N0 0|0 bits are defined by 1SO 14819
IEC
rafficcmessage channel — Type 8A group
Figure 2 p type 8B groups. These groups are usable for open data
(see 6.1,
<
Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with section 6.1.4
B,TP
| - -
Checkword Grouph Checkword Checkword Checkword
Pl code + type | | | PTY + Pl code + +
offset A |code offset B offset C' offset D
LLLIL L] L IR UL L]
100/0]1]
IEC

Figure 28 — Open data — Type 8B group
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6.1.5.13 Type 9 groups: Emergency warning systems or ODA

These groups are transmitted very infrequently, unless an emergency occurs or test
transmissions are required. Figure 29 shows the format of type 9A groups where used for
EWS. If used for ODA, see 6.1.4.2.

ByTP
it
Checkword Group| Checkword Checkword Checkword
Pl code + type PTY + + *
offsetA [code offset B offset C offset D
LLLLLLLLLILLLI] L] NN NN EEERREEN NN EEEEEREEEN
s s s AN
I;U;U;Iﬂ

Format and application of these EWS messa
bits may be specified separatel)

IEC
Figure 29 — Allocation of EWS message bits —
Format and application of the bits allocated for EWS g assigned unilaterally
by each ¢ountry. However, the ECC feature shall be tfransmitted hen EWS
is implemented.
Figure 3D shows the format of type ben data

(see 6.1.44).

nd pplica. io

Formata
'

ity with 6.1.4

{
Ch\eb@g Groyp | Cheskword Checkword Checkword
Pl cods + e PTY + Pl code + +
w \/\ offset B offset C offset D

IEC

Figure 30 — Open data — Type 9B group

6.1.5.14 —Type t0groups: Programime type mame (Group type t0A)amd opem data
(Group type 10B)

Figure 31 shows the format of type 10A groups used for PTYN.

The type 10A group allows further description of the current programme type, for example,
when using the PTY code 4: SPORT, a PTYN of “Football” may be indicated to give more
detail about that programme. PTYN shall only be used to enhance programme type
information and it shall not be used for sequential information.
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Flag
BoTP paoTo o0
!
Pl code ChecI:word PTY ChecI:word Programme Type Chec:word Programme Type Chec:-(word
offset A offset B Name segment offset C Name segment offset D
LUl L1 LIl H; LIVl LIV L]
PTYN Segment
- Add
1:0:1:0|0

re:
e S e o e A A A R N

Text Character Number Text Chara@&/
o] 1. 2
5 : 6
IEC
The A/B flag is toggled when PTYN during broadcast is being changed.
Programmg B-bit code,
Table E.1. r character
segments i e bit Cg in
block 2. TH bit (b;) of
each chara
Figure 33
and application of these message
assigned unilaterally by each operator
in conformity with 6.1.4
Te-o
Checkword Checkword
Pl codd Pl code + +
\?(: offset C' offset D
LTI L] AN [N NN ERRRREEN NN EEEEERREEN
1 117 II
IEC
Figure 32 — Open data — Type 10B group

6.1.5.15 Type 11 groups: Open data application

Figure 33 shows the format of type 11A and 11B groups. These groups can be used for open

data (see 6.1.4).
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Type 11A group:

BoTP
Checkword  |Group Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
NN EEERRREEN [ 1] [HEEEEEEE NN EEEEEEE| NN

1}0}1}13 3

Format and appllcatlon‘ of these message
bits may be assigned unilaterally by each operator /\

in conformity with 6,1.4
Type 11B group:
B,TP e
i
Checkword  |Group Checkword < Checkword
Pl codd + type | | | PTY + PI o +
offset A code offset B \\ offset D
RN NN A 11 LILILLL \HHHHLHH \\HHHHHH
1101101 I|
IEC
Figure 33 — Open data —
6.1.5.16 | Type 12 groupss Open data ap%tio
Figure 34 shows the foqrma for open
data (seq 6.1.4).
Type 12A group@
AN
it
(o rd \Group Checkword Checkword Checkword
Pl cods pe P + + ¥
o@ code offset B offset C offset D
[ENEEENAS AN L LU RN NN
1113010 z|
Forl ‘
bits may be assigned unilaterally by each operator
in conformity with 6.1.4
Type 12B group:
BoTP
] —
Checkword  [Group Checkword Checkword Checkword
Pl code + type | | | PTY + Plcode + +
offset A code offset B offset C' offset D
RN E NN 11 LU RN LU Il
1:1:0:0 I|
IEC

Figure 34 — Open data — Type 12A and 12B groups
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6.1.5.17

Type 13A groups: Enhanced radio paging or ODA

The type 13A group is used to transmit the information relative to the network and the paging
traffic. Its primary purpose is to provide an efficient tool for increasing the battery life time of
the pager.

Figure 35 shows the format of the type 13A group. These groups are transmitted once or
twice at the beginning of every interval (after the type 4A group at the beginning of each

minute or

after the first type 1A group at the beginning of each interval).

Information field

B, TP STY
|| \ AN
1 R /\\ \\
Checkword Group) Checkword Checkword Checkword
Pl code + type | | | PTY + Information field + Information-fiel +
offset A |code offset B offset (\\ ’Q\V offset D
NEREEEEN] IR NN ENRANEEE NN RER RN HEE|
1717001 ]0] [s. 085, \>
IEC
Figure 35 — Enhanced paging informa
The STY| code (3 bit) denotes the different different

subtypes| as indicated in Table 7.
le 7 - S Y sod
STY M
bits o blo ourth block of type 13A group

Sz | Sq]| So N
0 0 0 |Address poti wher _only 25 bit

& eﬁm\N
0 0 1 |Addregs noyj ifs 9\\29>when 50 bit
0 1 0 ddress Yotification bits 24...0, when 50 bit

(two 13A groups) are used
0 1<\ 1 h\es d for\alue added services system information
1 0 }\ IQSer%\dMuture use
1 1 +—Reserved-forfutureuse

The specification of the relevant protocol is given in Clause M.3.

The type 13A group may be used for ODA when it is not used for radio paging, and its group
structure is then as shown in 6.1.4.2.

6.1.5.18

Type 13B groups: Open data application

Figure 36 shows the format of type 13B groups. These groups can be used for open data
(see 6.1.4).
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Format and application of these message

bits may be assigned unilaterally by each operator

in conformity with 6.1.4

IEC 62106:2015 © IEC 2015

B, TP //,///// T
] —
Checkword  (Group Checkword Checkword Checkword
Pl code + type PTY + Pl code + +
offset A code offset B offset C' offset D
NN L] RN NN NN
11110101 I|
AN IEC
Figure 36 — Open data — Type 13B group
6.1.5.19 | Type 14 groups: Enhanced other networks informati
Figure 3Y and Figure 38 show the format of type 14A apd\l4 Jhesé groups are
transmitted if enhanced other networks information (EO Yhe spgcification
of the relpvant protocol is given in 6.2.2.8.
TP (TN) TP (ON)
/_A_\
Checkword  [Group PTY Chetkword "t{eckword Checkword
PI (TN + type + + PI (ON) +
offset A code (TN) offset(B\ offset C offset D
NN AR L] [N MM NN
Pl code of
tuned service N\
| 1 § 1 N § ] 0“% o i i 0| ( charaéten character 2
010N\ i\ [§)] chatacter 3 character 4
— PS (ON)
b\:\o 3 1. N\o S character 5 character 6
Q 4] § () 3 1 3 1 N3 character 7 character 8
\1 §A0\+\0 %) AF(ON) AF(ON) - Method A
[} §H0 : 1V Tuning frequency (TN) | Mapped FM frequency 1 (ON)
i 1 i 1 i 6 Tuning frequency (TN) | Mapped FM frequency 2 (ON)
[] 1 1 113 Tuning frequency (TN) | Mapped FM frequency 3 (ON) Mapped frequericies
1 § (o} § 0 § 0| ® Tuning frequency (TN) | Mapped FM frequency 4 (ON)
1 i o i ) i 1[0 Tuning frequency (TN) | Mapped AM frequency (ON)
< 1 § 0o § 1 § 0 | (10 Unallocated
1 } [¢] } 1 } 1amn Unallocated
1 § 1 § o § 0 (2 Linkage information
' 1 [4 1 1 (a3 |PTYON) Reserved TA {of (ON)
Key: 1.1:1:0134 PIN (ON)
TN =Tuned network —
ON = Other network 1 i 11 | 1|05 Reserved for broadcasters use
IEC

Figure 37 — Enhanced other networks information — Type 14A groups
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TP (TN) TP (ON)
TA(ON)
B,=1 PTY (ON - NEWS/WEATHER/ALARM)
i "M
Checkword PTY Checkword Checkword Checkword
PI(TN) + ) + PI (TN) + Pl (ON) +
offset A offset B offset C' offset D
LLLL LI L LLLL LI AR
Unused
ll
IEC
For PTY (ON — NEWS/WEATHER/ALARM), see 6.2.2.8.4.
b b cmﬂ\
4 1 ']
Default 0 0 {Nﬂf
NEWS 0 1 (\M \\
WEATHER 1 0 \n
ALARM 1 1 \o&
Figure 38 — Enhanced Other Networks information y 4B groups
6.1.5.20 | Type 15A groups: Open data applicatio
The typgd 15A group may be used fi ts rm@stru ure is then as shown in
Figure 39.
Type 15A group:
N
Checkword éﬁ%:, Checkword Checkword
Pl cod4 + typ \} \K< +
M code offset offset C offset D
NERRREEEE RN 111 1 NG LU L] LLLLL L]
P11 TN\O
Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with 6.1.4
IEC
<
Figure 39 — Open data — Type 15A group
6.1.5.21

Figure 40 shows the group structure for fast tuning and switching information.
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M/S

BoTP  TA | DI segment

IEC 62106:2015 © IEC 2015

M/S

BoTP  TA | DIsegment

] 1]
it it

] 1]
i i

T T
Checkword  [Group || Checkword Checkword  [Group || Checkword
Pl code + type | | | PTY ! + Pl code + type | | | PTY ! +
offset A code | offset B offsetC' code | offset D
IR EEEN RN L1 L1 1 AN EEEEE NN [ L1 ‘
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Decoder d3 00 Decoder d3 00
control d2 01 control dZ 01
bits d1 10 its d1 10
\00 I I
DI
Segment address
IEC
Figure 40 — Fast basic tuning and switching informa
When grpups of this type are transmitted, the repetitioy suit the
applicatign and the available channel capacity at the i
NOTE 1 Hor details for programme identification (PIl), progratnme(type (P. affic programme |(TP) code,
see 6.2.2 gnd Annex D and Annex F.
NOTE 2 T|A = Traffic announcement code (1 Qit) (
NOTE 3 MS = Music speech switch code (1 bit) (5ee 6.
NOTE 4 QI = Decoder-identification control cpode (4 bit) (see B ). This code is transmitted as 1 |bit in each
type 15B g y serwesto’locate these bits in the DI codewofd. Thus, in
a group wit - Tes¢ codebits are transmitted most significant bit (d, ) first.
6.2 Co
6.2.1
A glossa ations is given in Clause 7, which also explains the
expected
6.2.2
4
6.2.2.1 ntification (Pl) codes and extended country codes (EC|C)
The coding’ med programme identification information and extended country [codes is

given in Annéx D.

6.2.2.2

Programme type (PTY) codes

The applications of the 5-bit programme type codes are specified in Annex F. PTY codes 30
and 31 are control functions for a consumer receiver (see Annex F).

6.2.2.3

Traffic programme (TP) and traffic announcement (TA) codes

The coding to be used is as indicated in Table 8.
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Table 8 — Codes for TP and TA

Traffic Traffic Applications
programme announcement
code (TP) code (TA)
0 0 This programme does not carry traffic announcements nor does it
refer, via EON, to a programme that does.
0 1 This programme carries EON information about another programme
which gives traffic information.
1 0 This programme carries traffic announcements and may also carry
EON information about other traffic announcements.
1 1 A traffic announcement is being broadcast on this/wgramme.
6.2.2.4 Music speech (MS) switch code

This is a
indicates
this facili

6.2.2.5

operating
transmisy

modes to switch individual
ion are dynamically switche

Table 9

and a ‘1’
not using

different
es in the

Settings A /\\ > M\ynmg

Bit d, sef to 0: Mono N )

Bit d, sef to 1: Stered\

Bit d,, sef to 0: >rt|RC|al he< \/

Bit d,, sef to 1: Art@/\\qké‘d\ \/\ )

Bit d,, sef to 0: @\}Qpré@d )

Bit d,, sef to 1/\ (Nn&ﬂ{s}ag

Bit d,, sef to 0\ S\ﬁxPﬁ\Y

Bit d,, sefdo 1: Indicates t t the PTY code on the tuned service, or referenced in EON variant 13,|is

\iyn mi switched

6.2.2.6 )
6.2.2.6.1 AF code tables

In the following code tables, each 8-bit binary code represents a carrier frequency, or it
represents a special meaning, as shown in Table 10, Table 11, Table 12. and Table 13.
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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

AN
Table 11 — Special meanings code table
AN OX

Number Binary code &Niahﬁ\e&x{ng>
0 0000 0000 \Notto beysdd
205 1100 1101 N WGV Filler code
206 1100 1110 \ \ NQassigned

7 .
223 1101 12»1-{\ )/ ™ Not assigned
224 N\ 111000000 [SL) No AF exists
225 1\1{6\%)01\ \ 1 AF follows
249 \/AQH\Q 051\ ) 25 AFs follo
250 & (\ 11 o1§) One LF/MF flequency
N follows

251 I

Not assigned

N 2

255

AN

1111 1111

N\

Not assigned

W

Table<12 < Code tables according to ITU regions;
LF code e — For ITU regions 1 and 3 (9 kHz spacing)
Numb}lx \ ) Binary code Carrier frequency
LF\> 0000 0001 153 kHz
15 0000 1111 279 kHz
MF 16 0001 0000 531 kHz
135 1000 0111 1602 kHz
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Table 13 — Code tables according to ITU regions;
MF code table — For ITU region 2 (10 kHz spacing)

Number Binary code Carrier frequency
MF 16 0001 0000 530 kHz
124 0111 1100 1610 kHz
AN

6.2.2.6.2 Use of alternative frequencies in type 0A groups

To facilithte the automatic tuning process in a receiver, a numb f 3 %mitted.
Ideally, the AF list shall only comprise frequencies of neighbodring-{ra ' bpeaters.
Two methods of transmitting AFs are possible. AF methgd [ & i to 25 in

number and AF method B is used for larger lists. AF Iso\used wilhere it is
required fo indicate frequencies of generically related i

6.2.2.6.3 AF method A

Two AF ¢odes are carried in block 3 ©6f ' irst byte in the trgansmitted
list (codgs 224 to 249) indicates the ncies jn that list. This list{will also

include the frequency of the transmitter originat| j as repeaters.
Example$ of AF method A eqding:
AN
Example ;f\ N Example C

1st 0A: #5 L /AQ\ \ AF1 #4 AF1
2nd 0A: APQ > z ARé “AF2 AF3 AF2 AF3
AF4 (

3rd 0A: ’\55\>\A}2 Filler LF/MF follows AF4

: ist 5WHF frequencies, where #5 is the number of the |following
represemed\by cede 229.

Example| A
frequenc
<

Example

Example|C\shows: a list of 3 VHF frequencies and 1 LF/MF frequency, where the cofde is 250
(LF/MF follows) followed by the AF4 frequency code.

6.2.2.6.4 AF method B

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

Each transmitter and associated repeater stations broadcast the same set of different AF lists
in sequence. The number of AF lists within a network is in general identical to the number of
transmitters and repeater stations in the network, so as to provide a unique list for each
transmitting station. In this protocol, the alternative frequencies for the VHF/FM transmitters
are individually addressed by transmitting the tuning frequency paired with one alternative
frequency within one block.
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NOTE |If the frequency referenced is for an LF/MF transmission, it occupies 2 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 larger 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 N lists of other

statlo 1o. IhU IUUUIVUI Illﬂy U\JIIIbIIIU thUIII \JI UVO:UGtU thUIII DUHGIGLUIY
For the tjansmission of the frequency pairs within one block, the foll is used.
— Theyfare generally transmitted in ascending order, for exam
89,3 99,5 | or | 99,5
— In spgcial cases they are transmitted in desc i ' different
regioms, or carry from time to time different progrfamphe
99,5 90,6 |
In both the above examples 99,5 MHz j ning\frequency.
Example$ of an AF methqd
F Fy
#11 89,3 &g g for tuning frequency (89,3)
89,3 99,5 5 ) i B of tuned frequency 89,3, and is the same programmie
89,3 101,7 t ,7 ishan AF of tuned frequency 89,3, and is the same programine
88,8 89,3 c 8-S an AF of tuned frequency 89,3, and is the same programmp
102,6 89,<8\ 02,6 is an AF of a regional variant of tuned frequency 89,3
89,3 &0\ \
N\
#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 frpnllmnr-\/ 99 5 _and is the same programm
99,5 100,9 F, > F, hence 100,9 is an AF of tuned frequency 99,5, and is the same programme
104,8 99,5 F2 < F1 hence 104,8 is an AF of a regional variant of tuned frequency 99,5
99,5 89,1 F, < F, hence 89,1 is an AF of a regional variant of tuned frequency 99,5

Broadcasters using splitting of a network during certain hours of the day should use AF
method B, and not AF method A. The lists should be static, i.e. the AFs included in the list,
carrying a different programme during certain hours of the day, shall be signalled by
transmitting in the descending order. Their Pl shall differ in the second element (bits 8 to 11)
of the code and may also be static. To identify different regional networks or programmes the
Pl area codes R1 to R12 shall be used (see Clause D.5).

This convention will permit a receiver to use a regional on/off mode which, when a receiver is
in the mode ‘regional off’, will lead to the acceptance of the Pl with the differing second
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element, and thus permit switching to a different regional network. This option can be
deactivated by choosing the mode ‘regional on’. Then only AFs having the same second
element of the Pl (i.e. the same programme) will be used. This should also be the case for
receivers without regional on/off mode. The switching of the second element of the Pl to I, N,
or S, respectively, informs a receiver that now even AFs transmitted in descending order carry
the same programme and the receiver should use this information to allow switching to these
AFs.

6.2.2.6.5 Convention for identification of the AF methods used

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

6.2.2.6.6 Use of AF Codes in type 14A groups

AF codes$ in type 14A groups are used to refer to frequencies fworks: 'I}ere are
two AF nmjethods for transmitting this information.

Variant 4{ utilises AF method A coding to transmit up to 2 ehciesS~The voding method is
as described above for type OA groups. The Pl code S rk g which the AF list
applies ig given in block 4 of the group.

Variant 9[is used for the transmission o ( e ecifically
referencg a frequency in the tuned n network.
This is p from the
same trapsmitter tower with the same

The first |JAF code in bloc H code is

the corregponding frequenc

Where it|is necessary({o
the cros >—refer
because [the crosssrefé

service @
indicate {

hency for
uency or
vithin the

used to

LF/MF m b0 is not

used witz

6.2.2.7

The trangmitted programme item number code will be the scheduled broadcast start|time and
day of month as published by the broadcaster. For the coding of this information, see 6.1.5.2.

If a type 1 group is transmitted without a valid PIN, the day of the month shall be set to zero.
In this case, a receiver which evaluates PIN shall ignore the other information in block 4.

6.2.2.8 Coding of enhanced other networks information (EON)
6.2.2.8.1 General

The enhanced information about other networks consists of a collection of optional RDS
features 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, TA, TP, PIN and linkage.

The format of the type 14 groups is shown in Figure 37 and Figure 38. It has two versions: A
and B. The A version is the normal form and shall be used for the background transmission of
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enhanced other networks information. The maximum cycle time for the transmission of all
data relating to all cross-referenced programme services shall be less than two minutes. The
A version has sixteen variants which may be used in any mixture and order. Attention is
drawn to the fact that two distinct options, namely AF method A and the mapped frequency
method, exist for the transmission of frequencies of cross-referenced programme services. A
broadcaster should choose the most appropriate AF method for each cross-referenced
programme service.

The B version of a type 14 group is used to indicate a change in the status of the TA flag of a
cross-referenced programme service.

6.2.2.8.2 Coding of frequencies for cross-referenced programme S}rv{:es

Two AF methods exist for the transmission of AFs in the EON feature. ding issdegcribed in
6.2.2.6.5

A broadg¢aster may utilise the most appropriate AF method NCE >erenced

programme service, but within the reference to any single service thesg ods shall
not be mixed.

6.2.2.8.3

For the funed programme service, code TP = 0/in a / 1 in type Ofand 15B
groups i a st i hich cross-refefences at
least to ion. RDS receivers which
impleme the listener can listgn to the
tuned prggramme service and neverthe ejve traffjc messages from another prpbgramme

service. i i i /iR ON feature shall ignore tll\is code.
Programine services whic shall broadcast type 14 B groups (at
the appr ies traffic

informati

The TA flag withi iap i indi -r¢gferenced
service i$ i i i nded for
informati a switch
even if t ferenced
traffic an group.

The type}
carries 4
announceg
broadca

O cause the receiver to switch to a programme service which
ment. When a particular programme service begins |a traffic
i ure shall

second). iseretion—of—the—breades ; may be
transmitted also when the TA flag is cleared. ThIS optlon is prowded onIy to assist in the
control of transmitters. Receivers shall use the TA flag in the type 0 or 15B groups of the
service which carries the traffic announcements in order to switch back to the tuned
programme service at the end of the received traffic announcement.

If a transmitter cross-references to 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 two
seconds or more.

Some RDS EON consumer receivers may need up to four correct type 14B groups for reliable
functioning. Therefore, it is recommended to broadcast as many as possible of up to eight
type 14B groups, to ensure the detection of the switching under bad receiving conditions.
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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.

6.2.2.8.4 Use of PTY (ON) (Group type 0A/B, 15B and 14A/B)

Changes to PTY (ON) are treated as follows: PTY (ON) on the other network cross-
referenced programme service is signalled in type 14A group 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 group type 14A, variants 13 transmitted within
a maximum of four seconds, with the objective of causing rapid switching by the receiver to
the other network cross-referenced programme service. (Spreading groups of variants 13 over
a four second period avoids a contiguous burst of groups being logt—due to multipath
propagat|on.)

The type[14B group is used in addition to signal to the receiver th Zg\e item
carrying [a NEWS, WEATHER or ALARM announcement. K ramme
service begins such an announcement, all transmitters which ¢ 2 iSyse¢rvice via
the EON| feature shall broadcast as many as possible past four
appropria i least four
type 14B|groups within two seconds). At the discretio 5 e of type
14B groups may be transmitted also when the PTY (O : status is
cleared. [This option is provided only to assist in_the c© ers shall
use the PTY (NEWS/WEATHER/ALAR]) statug i service,

which cafries these announcements iy bgramme
service aft the end of the received NE

A transttter may cross-reference to ) via the

EON feafure.

6.2.2.8.5 Use of P|}

Changes|to PIN(QD
programme ser

dynamic [switching; s
a minimum of fou

ferenced
N causes
alled by
aximum

of two s he other
network er a two
second peri a sontiguouts burst of groups being lost due to multipath propadation.)

<
6.2.2.8.6 inking RDS programme services (Group type 1A and 14A) —

Linkage |information provides the means by which several programme servicgs, each
characterised by its own Pl code, may be treated by a receiver as a single service during
times when a common programme is carried.

During such times each programme service retains its unique identity, i.e. the programme
service shall keep its designated Pl code and its AF (alternative frequency) list(s), but may
change programme related features such as PS, PTY, RT, TP and TA to reflect the common
programme. With LA = 1, a service carrying codes TP =1 or TP = 0/TA = 1 shall not be linked
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) ILS — International linkage set indicator (1 bit);

d) LSN - Linkage set number (12 bit).
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This information is carried in block 3 of variant 12 of type 14A groups, and informs the
receiver to which set of programme services any particular service, defined by PI (ON) carried
in block 4 of the same group, belongs.

When linkage information regarding the tuned programme service is transmitted, the Pl code
carried in block 4 of the group, Pl (ON), will be identical to the Pl code carried in block 1.

Usage Bit allocation in block 3
Group type 1A b15 l'3’14 b13 b12 bn b1o b9 b1 bo
- | |
IEC

In order fo achieve rapid de-linkage at the end of a co ] 9 Actuator
(LA) for { i 6.1.5.2).
This gro bly more
frequentl

The four

LA — LinK

This bit is set to one tg inferm ) programme service (indicated by Pl (ON)
in block 4) is linked to|th SrA ibed by LSN, the Linkage Set Numbgr, at the
ero, a potential future link is indicated, i.e. the

at this particular mome itN
link becomes a 4 ' t
determing those servjce MCh~EON data might usefully be acquired.

EG — Extended i e Figure 42 and Figure 43)
This bit i q {He receiver that the programme service, defined in bigck 4 of a
type 144 er of an extended generic set. Such a set comprises prpgramme

services e.g. by common ownership, or a similar format), but whi¢h do not

necessatji

An extended generic set is characterized hy Pl codes of the form WXYZ _where IW is the

common country code, X is the area code (that shall lie in the range R1 to R12), Y is common
to all such related services, and Z may assume any value.

ILS — International Linkage Set indicator (see Figure 42 and Figure 43)

In case of an international link, the indicator ILS (bit b4, of block 3 in variant 12 of group type
14A) will be set to one.

LSN — Linkage Set Number (see Figure 42 and Figure 43)

This 12 bit number is carried in block 3 of variant 12 of type 14A groups. The LSN, when non-
zero, is common to those programme services which may be linked together as a set
according to the status of the Linkage Actuator, either active (LA = 1) or potential (LA =0, i.e.
the link becomes active at some time in the future).
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The special case of LSN = 0 is used as a default condition, and two or more services sharing
LSN = 0 are not linked.

The LSN may be used to link together two or more programmes either nationally or
internationally.

— National link (ILS = 0)

Usage Bit allocation in block 3

Group type 14A b15|b14| 13| 12| b1 |b1o| by | bg | b7 | be | bs| by | bs| by | by by

—NationaHink

>dicator

IEC

vero LSN
bgramme

If two or more programme services wj
and their[respective LA bits are set to
services pre carrying the same audio.

— Infernational link (ILS = 1) “
N
Usag?\ \ w 3\/ Bit allocation in block 3

Gf}ugtYP 14A smbn bi2|byq|big| by | bg | by | b | bs | by | bs| by | by|bg

Linkage Set Number (LSN)

Internat@\ \LA/EG X |1
cl U
Linkage Identifier J
Country Identifier

International Linkage Set (ILS) indicajor
Extended Generic indicator
Linkage Actuator

I\

IEC

(linkage information) — International link

In this case of an international link, the LSN is deemed to comprise two elements:

Cl-Country Identifier: Bits b4 to bg of block 3 shall be the country code of one of the two
(or more) participating countries. For example, if Switzerland and Italy share a
programme, they shall choose either 0x4 or 0x5 for Cl, and then agree on bits b; to by for
a unique Linkage Identifier (LI).

LI-Linkage Identifier: Bits b; to by are used to relate programme services internationally,
and shall be agreed between the countries concerned. Such services share the same CI

and LI.

When two or more programme services with the same or different country codes carry the
same non-zero Linkage Set Number and their respective ILS and LA bits are set to one, then
the receiver may assume that the programme services are carrying the same audio.
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In Figure 42 and Figure 43 the bit indicated by ‘X’ is not assigned to the linkage application
and may be assumed to be in either state.

Conventions for application regarding the use of the LSN:

A link (potential or active) between any two or more programme services is considered to be
valid only when the programme services are all linked with a common Linkage Set Number
(LSN). No more than one Linkage Set Number will apply to any given programme service at
the same time. Interleaving of different Linkage Set Numbers 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- AN

6.2.3 Coding and use of information for display

The codq Table E.1 and Table E.2 for the displayed 8-bit text ch i cter set)
relating 3 9 me and
alphanumeric Radio Paging is given in Annex E. As an altérmative ¥ with the
basic ch S given in
Table E.J

The Prog lay on a
receiver. ¢ election.
The use 3 eight“¢haracter name is not permitted (see

also 6.1. § ype OA groups, but tojallow an
instant d , ected, the PS name is often gtored for
subsequeé is selected.

The trangmission and rec itions asis that
PS woulg NiSSi hange to
reflect th national

service. € anything
between jJa few minytes anges to
PS are ; driver. A
similar effect coydld\bs 3eh a result,
dynamic i 3

dlso be distracting to a vehicle driver. Therefore the in-vehicle
ould normally be disabled and the RT/eRT display should be
designed| fore ewing only, when manually enabled.

oding of clock time and date (CT)

The transmitted clock-time and date shall be accurate. Otherwise CT shall not be transmitted.

In order to avoid ambiguity when radio-data broadcasts from various sources are processed
at one point (e.g. reception from multiple time zones), and to allow calculations of time
intervals to be made independent of time zones and summer-time discontinuities, the
broadcast time and date codes will use Coordinated Universal Time (UTC) and Modified
Julian Day (MJD). A coded local time-difference, expressed in multiples of half-hours is
appended to the time and date codes.

Conversion between the Modified Julian Day date and UTC time codes and the various
calendar systems (e.g. year, month, day, or year, week number, day of week) can be
accomplished quite simply by processing in the receiver decoder (see Annex G).
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6.2.5 Coding of information for Transparent Data Channels (TDC)

The coding of this information may be decided unilaterally by the operator, to suit the
application. Consumer RDS receivers may provide an output of it (e.g. on a serial or a USB
interface) for an external device (e.g. a personal computer).

6.2.6 Coding of information for in house applications (IH)

The coding of this information may be decided unilaterally by the broadcaster to suit the
application. Consumer RDS receivers shall entirely ignore this information.

6.2.7 Coding of Radio Paging (RP)
N

6.2.7.1 General

Radio paping is described in detail in Annex M.

The radip paging system explained here is also described ¥ g atiorn No, 1801/A694
3798 (isqued by Swedish Telecom Radio) [9].

The two fadio paging protocols in this standard are

— radio|paging as described in Clause M.2 and,
— Enhapced Paging Protocol (EPP) '

As the emhanced paging protocol is an in ‘ i0 paging, upwards compatibility is
assumed

Radio paping offers the folfowing fe

— Radiq paging:
e sypport foraa Wi alls. It is
pgssible @, to carry
paging/i for the

e pager's compatibility with the US NRSC-4- RBDS standard;

o extension of address range capability for a flexible management of a large number of
pagers;

e increased reliability of the system;
e message labelling;

o extension of the range of message types.
6.2.7.2 Identification of paging networks
6.2.7.2.1 No paging on the network
As some fields of type 1A groups are used for paging, either basic or enhanced, and to avoid

conflicts with other applications, the following rules shall to be respected by
broadcasters/operators, when type 1A groups are transmitted:
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— the five bits of block 2 relative to the paging are set to zero;

— the four bits of block 3 of type 1A group, variant 0, reserved for paging are set to zero;

— when no valid PIN is broadcast, all the five most significant bits of block 4 (day) shall be

set to

Zero,

— type 1A group, variant 2, shall not be transmitted.

6.2.7.2.2

Paging on the network

Type 4A group, clock time and date (CT), is transmitted at the start of every minute. The
transmitted CT (see 6.1.5.6 and 6.2.4) shall be accurate. Otherwise CT shall not be
transmitted.

Type 1A
allow the

radio

enhamnced paging protocol, or

mixed.

The desd

Type 7A

N
groups are transmitted at least once per second. All the fie of types4A groups
identification of the paging protocol level:
paging,

ription of these protocols is detailed in Anne

Type 13/ ative to the networl and the
paging tr mixed paging.
6.2.8
This type ‘ ps (see 6.1.5.13), and this servicg may be
independent of the warnix F = 30 and PTY = 31).
The type red to operate this service, as follows.
Variant 7 i e 1A gropup (see Figure 44) is used to identify the trarjsmission
that carri enable specific receivers, evaluating these megsages to
automati ponding channel. The repetition rate depends on the exact
national ut sball normally not exceed one type 1A group every 2 s.
4
Bit allocation in block 3
b1= b1/| b12 b1') b11 b1n bO b_s b'l bﬂ b_s bA bl 2 b'l bO
Variant code 7 LAl 1|11 Identification of EWS channel
Usage code
Linkage Actuator
IEC

2 The Linkage Actuator is defined in the Method for Linking RDS Programme Services (see 6.2.2.8.6).

Figure 44 — Structure of Variant 7 of Block 3 of type 1A groups for
Identification of a programme carrying EWS information
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7 Description of features

7.1 Alternative frequencies list (AF)

The list(s) of alternative frequencies give(s) information on the various transmitters
broadcasting the same programme in the same or adjacent reception areas, and enable
receivers equipped with a memory to store the list(s), to reduce the time for switching to
another transmitter. This facility is particularly useful in the case of car and portable radios.
Coding of alternative frequencies is explained in 6.2.2.6.2.

7.2 Clock Time and date (CT)

(MJD). ’=« running-~gdlock in a
receiver
listener, however, will not use this mformatlon dlrectly and the Co
date willl be made in the receiver's circuitry. CT is used as
applicatigns and thus it shall be accurate.

These bjts indicate which possible operating m with the

7.4 Extended Country Code (EC

RDS usep its own country codes (see Ar gnt bits of
the Pl cpde carry the RDS country (cod b L coding structure only pefmits the
definition[ of 15 different des 0x1 i re are many more countries to be
identified, some countrie S 2 code which does not perm|t unique
identification. Hence, t extended country code which is transmitted
in Variant 0 of Block 3/in gether with the country identification |in bit byg

to by, of the PI (@ ination. The ECC consists of eight bit.
7.5 Enhanced Ot

This feafjure can ed~I& update/the information stored in a receiver about prpgramme
services ived. Alternative frequencies, the PS name, traffic prpgramme
and traff ification as well as programme type and progranime item
number< be transmitted for each other service. The relation to the
correspofd] ogramme)is established by means of the relevant programme identification
(see 6.2.2.8) ki information (see 6.2.2.8.6), consisting of four data elements,|provides
the mearns by whi veral programme services may be treated by the receiver ag a single
service during times” a common programme is carried. Linkage information also pfovides a
mechanism to signal an extended set of related services.

7.6 Emergency Warning System (EWS)

The EWS feature is intended to provide for the coding of warning messages. These messages
will be broadcast only in cases of emergency and will only be evaluated by special receivers
(see 6.2.8).

Alternatively, EWS may be implemented as an ODA (see 6.1.4).

7.7 In House application (IH)

This refers to data to be decoded only by the operator. Some examples noted are
identification of transmission origin, remote switching of networks and paging of staff. The
applications of coding may be decided by the operator.
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7.8 Music Speech switch (MS)

This is a two-state signal to provide information on whether music or speech is being
broadcast. The signal would permit receivers to be equipped with two separate volume
controls, one for music and one for speech, so that the listener could adjust the balance
between them to suit his individual listening habits.

7.9 Open Data Applications (ODA)

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 alert in case of extreme weather conditions, etc.). The opgrhdgta applications
feature (F€€ 6.1.4.T) Is conveyed In a number o1 allocated groups a3 KUb\{a\{mBsmn
ditei
in

The allodated groups are indicated by the use of the type 3A group w e identify to
a receivgr the data application in use in accordance with the regi >he open

data applications directory (see Annex L).

7.10 Prpgramme Ildentification (PI)

The prog e+€ - g en audio
programf . [ icati gnhable the rgceiver in
the even f me to an
alternatiy ~ d be the
presencg of a better signal having 8 pkogra It follows
therefore i F ach audio
programr

or direct
ba (i.e. a

The actyal values of the
display. Of importance,
continen{), to ensure upiq

ed firstly
ion by the
which is

In Europg, for exan
at internptional
appropriate auth
described in Anne

Note tha between
different ion of the
transmiti igin of the
audio pr hsmitters
broadcasting |nte national programme originating in one country and belng rglayed by

transmitters’ji f ountries would carry the same Pl code, regardless of their locations, or
otherwisg¢ “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 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, and when referring to other services as in EON.

Short-range transmitting devices connected to audio sources, when additionally using RDS
features, require also the use of a specific Pl code.

The Pl code element structure is defined in Annex D.
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7.11 Programme Item Number (PIN)

This code shall enable receivers and recorders designed to use this feature to respond to the
particular programme item(s) that the user has preselected. Use is made of the scheduled
programme time, to which is added the day of the month in order to avoid ambiguity (see
6.2.2.7).

7.12 Programme Service name (PS)

This is the label of the programme service consisting of not more than eight alphanumeric
characters coded in accordance with Table E.1 and Table E.2, which is displayed by RDS
receivers in order to inform the listener what programme service is being broadcast by the
station to which the receiver is tuned (see 6.1.5.1). An example for a nam/eﬂs\Radm 21’. The
programimie Service name Is not intended 10 be used for automatic search tuning.and|shall not
be used for giving sequential information. 9\

7.13 Prpgramme Type (PTY)

This is dn identification number to be transmitted with eagh § [ which is
intendedjto specify the current programme type within 3 ibiNtE F). This
code could be used for search tuning. The code will, vers and
recorders .| The last

number,
when a r¢

io signal

7.14 Pr

The PTY
more sp§
PTYN: F

isplay of a
: $port and
5 of PTY
which wi b t only to show in detail the prpgramme
type once¢ tuned to a programme. \ er is satisfied with a default PTY npme, it is
not necepsary to use ([additio pa ity for PTYN. The programme type name is not
intended|to be @ y slegtion and shall not be used for giving sequential
informatipn.

715 R

The RP sovide radio paging using the existing VHF/FM broadcasts as
a transperime ISR, By avoiding the need for a dedicated network of transmitters.
Subscribgrs |ng service will require a special pocket paging receiver in Which the

The detalled.coding Yrotocols are given in Annex M.

7.16 RadioText (RT)

This refers to text transmissions coded in accordance with the basic character set of
Table E.1 and Table E.2, addressed to receivers, which would be equipped with suitable
display facilities (see 6.2.3).

7.17 Enhanced RadioText (eRT)

This is an enhanced RadioText alternative to enable text transmissions coded in accordance
with the extended character set of Table E.3, addressed to receivers, which would be
equipped with suitable display facilities (see 6.2.3 for the display and Annex Q for coding).
eRT uses an ODA and is thus not incompatible with old receivers incapable of response to
using this feature.
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7.18 RadioText Plus (RT+)

This allows to tag specific elements of RadioText and permits, among many other
possibilities, to improve the presentation on a display for RT or eRT. The tagged RadioText
elements can also be stored as a list that could be searched by the end user. A popular
application is to list music titles and artist names (see Annex P for the coding). Many other
application possibilities would exist or could be developed. RT+ is an ODA and is thus
compatible with old receivers not using this new feature.

7.19 Traffic Announcement identification (TA)

This is an on/off switching signal to indicate when a traffic announcement is on air. The signal
can be used in receivers to

a) switch automatically from any audio mode to the traffic announce

b) switch on the traffic announcement automatically when the
recegdtion mode and the audio signal is muted,

c) switch from a programme to another one carrying a traffic S prding to
thosd possibilities which are given in 6.2.2.3 or 6.2.2.8,3

After the [end of the traffic announcement the initial op

The trangparent data channels consi
data.

y type of

7.21 Traffic Message Channel (TMC

This featprre is intended 16 ALERT-C
protocol)] The coding fe yrspecified in the 1ISO 14819 series. It is|an ODA.
The featyre can be open ed fQp conditiohal access.

This flag Y amme carries traffic announcements. The TP flag shall
only be MmN ich—dynamically switch on the TA identification during traffic
> be taken into account during automatic search tuning.

Equipmeptising 3 features should be marked with one of the symbols given in Annex K.

Copyright of these symbols is owned jointly by the European Broadcasting Union and the
British Broadcasting Corporation. These organizations freely grant permission to use these
symbols to all manufacturers of RDS equipment to be used on equipment conforming to this
standard and IEC 62634 [19] specifying RDS receiver measurements, in whole or in part, and
upon literature and packaging relating to such products.

*k*k

U.S.A. - Trademark of these symbols is owned by the National Association of Broadcasters
on behalf of the National Radio Systems Committee. Manufacturers wishing to use these
symbols shall comply with the US NRSC-4- RBDS Standard and obtain certification that the
products or equipment conform to this specification.

Contact:
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CEA RDS Certification Program

c/o Consumer Electronics Association
1919, S. Eads Street

Arlington, VA. 22202, USA

@%
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(normative)
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Offset words to be used for group and block synchronisation

The offset words are chosen in such a way that the content in the offset register will not be
interpreted as a burst of errors equal to or shorter than five bit when rotated in the polynomial

shift register (see Annex

B).

Only eight bit (i.e. dg to d,) are used for identifying the offset words. The remaining two bit
(i.,e. dq and d ) are set to logical level zero.

AN

The five pffset words (A,

B,C,C,D

) of Table A.1 are used for all appli

ons.

Table A.1 — Offset word codes Q

The offs¢t words axe
check-bifs: ¢'g Q’ 8

Binary value
Offset word 2 \ \/
dg dg d, dg dg }lq \ d, d, d,
A 0 0 1 1 1 1 1\ 1 0 0
0 1 1 0 o ([ 1] 0 0 0
c 0 1 0 1 A\M ol 0 0 0
o 1 1 0 3 \ y )\6 0 0 0
D 0 1 1 /\—0 1 0 1 0 0
28 In prgvious editions of this standard the ffse we E y value = 0) was used in the USA when RDS
and MMBS (Modified Mob| Search agl g) ple emted. This service has been discontihued and
therefpre there is no long ed orn celv fo |nter ret offset word E.
ulexwo) to the checkword cq — ¢y to generate the|modified



https://iecnorm.com/api/?name=3183a514554e03bae786cec1eceac699

IEC 62106:2015 © IEC 2015 - 63 -

Annex B
(informative)

Theory and implementation of the modified shortened cyclic code

B.1 General

The data format described in this standard uses a shortened cyclic block code, which is given
the capability of detecting block-synchronisation-slip by the addition (modulo-two) of chosen
binary sequences (offset words, see Annex A) to the check bits of each codeword, see
references [4, 6 and 7]. S~

B.2 Encoding procedure

B.2.1 Theory

A definitiye description of encoding of information is given j

The cod¢ used is an optimum burst-error-correcting” shortened has the
generato

Each blo 6 bit.
The 10-b way, i.e.
it is the r 10 here),
and then or.
Thus, if t 4+ . +myx+m
(where th ici e epresents the 16-bit message vector, the basic code
vector v(
m(x )x10
4 % mod g(x)
The trangmi vector is then formed by the addition (modulo-two) of the 104bit offset
word, d(x) (see Annex A) to the basic code vector v(x)
Thus the transmitted code vector, ¢(x), is given by
c(x) = d(x)+ v(x)
m(x)x 10
= d(x)+ mod g(x)
g(x)

The code vector is transmitted most significant bit first, i.e. information bits ¢,5x2% to ¢4(x"9,
followed by modified check bits cg'x? to ¢y'x0.

The encoding process may alternatively be considered in terms of its generator matrix G,
shown in Figure B.1, which is derived from the generator polynomial. The 16 information bits
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are expressed as a 16 x 1 column matrix and multiplied by the generator matrix to give the
information bits and check bits. The complete transmitted code vector is then formed by the
addition of the offset word, d(x).

(10000000000000000001 11011 1)

01 01011100111

0 1 01110101111

0 1 01100001011

0 1 01101011001

0 1 01101110000

0 L 00110111000
G- |0 1 00011011100

A" L vuUvuuU 1l 1l Ul

0 1 000001

0 1 01011¢

0 1 01110

0 1 01100 N

0 1 011

0 10

L000000000000000

Thus
where

Cg (myx1) ® (mg x0)

cgl= (myx1) ® (mg x0), etc.

(®
The chegk bi code vector are thus readily calculated by the modulo-two addifion of all
the rows atrix for which the corresponding coefficient in the messape vector
iS |l1".

Thus for the-message-veetor:
m(x) = 0000000000000001
The corresponding code vector is:
v(x) = 00000000000000010110111001
which may be seen to be the bottom row of the generator matrix.
After adding the offset word, say d(x) = 0110011000, the transmitted code vector is:
¢(x) = 00000000000000010000100001

Similarly for the all "1"s message vector:
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m(x) = 1111111111111111
it follows that:
v(x)=11111111111111110011001101
which on adding an offset word d(x) = 0110011000 becomes:
c(x)=11111111111111110101010101

B.2.2 Shift-register implementation of the encoder

N

Figure BJ2 shows a shift-register arrangement for encoding the transmi i cks. The

encoding| procedure is as follows:

a) at the beginning of each block clear the 10-bit encoder shijft-regi keroes"
state

b) with gates A and B open (i.e. data passes through) and gs y not pass
through) clock the 16-bit message string serially into th 2 pusly out
to thg data channel,

c) after pll the 16 message bits for a block have b bsed and
gate C opened;

d) the e rd out to

the d ereNhe offset word, d(x), appropriate to
the b \

e) thec

—G) Oftset word input
Qlf)‘]

Gdte C

Gate B -
Message input Output to the
data channel

IEC

Figure B.2 — Shift-register implementation of the encoder

B.3 Decoding procedure
B.3.1 Theory

For a received binary sequence, y, the syndrome s can be calculated as s =§H , where H

is a parity-check matrix such as that given in Figure B.3. If x is the transmitted binary
sequence and y is the received sequence, then y @ x is a sequence that contains a 1 in
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each position in which x and ¥y differ. This sequence is called the error sequence z. The

definition of the parity-check matrix H is such that «H i, if x is a codeword.
Thus -H {viEx) yHexH H s =0

i.e. s zH

If the errors introduced on the channel are known then the syndrome is also known. This
relation is used for synchronisation in the system.

If an offset-word-is—adder -each-block—itis-the-same-as—anerroradded-toeachhlock, i.e.

no other
errors on &

the syndfome = H .

The caldulation of the syndromes for the different off Y easi done by
multiplyirig each word with the parity matrix H.

For exanjple, with the offset word A=0011111100;

Now the parity-check matrix His:

THHI | (HEEEH
CHCHD | R
THHEM] | EH
T B A
THHEEH ] H
A R
THHEH N |

LOILGI0 LK
UAEREFRRE
4 H= LIRGIEE
L0 el | ]
L11maLLl
| 1{sa) 1] 1
L1aL01aLnl
LI L1l ]
OTTOTTIT ]
| (B
LETER LN
AN RREL] RRE
allL1annl
Lol 0aL 1]
[RRL LTI RRN
[RELEIELIN

IEC
This matrix which is used in the decoder of Figure B.4.

Figure B.3 — Parity-check matrix of the basic shortened cyclic code

Thus s «H =1111011000.
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The other syndromes can be calculated in the same way. The syndromes corresponding to
offset words A to D calculated using the matrix of Figure B.3, are shown in Table B.1.

Table B.1 — Offset word syndromes using matrix of Figure B.3

Offset Offset word Syndrome
dg.dg dy..dy $4.54.5,...5
A 0011111100 1111011000
B 0110011000 1111010100
Cc 0101101000 1001011100
c' 1101010000 1111001100
D 0110110100 100101190&\
B.3.2 Implementation of the decoder

There ar¢ several methods using either hardware or softwg

decoder.|One possible method is described below.

Figure B}4 shows a shift-register arrangement for decoding th

performing error-correction and detection.

implemgnting the

ted 26-bit blocks and

Gate A

r
|

1

®
‘i

e B 16 bit buffer-register

Output

|—=—— Offset word input

j— Gate C

Input

Figure B.4 — Shift-register implementation of the decoder

IEC

The decoding procedure is as follows, assuming that in this explanation, group and block
synchronisation have already been acquired (see Annex C):

a) at the beginning of each block the 10-bit syndrome-register and the 16-bit buffer-register

are cleared to the '

'all-zeroes" state;

b) the 16 information bit are fed into the syndrome- and buffer-registers. Gates A and B are
open (conducting), and Gate C is closed (not conducting);
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c) with gate B closed and gate C open the 10 check-bits are fed into the syndrome-register.
The offset word appropriate to the block is then subtracted from the checkword serially bit-
by-bit at the modulo-two adder at the input to the decoder;

d) the 16 information bits in the buffer-register are clocked to the output and the content of
the syndrome-register is rotated with gate A open;

e) when the five left-most stages in the syndrome-register are all zero, a possible error burst
with a maximum length of five bit shall lie in the five right-hand stages of the register;

f) gate A is closed and the contents of the syndrome register are added bit-by-bit to the bit-
stream coming from the buffer-register. If the five left-most stages do not become all zero
before the buffer-register is empty, either an uncorrectable error has occurred or the error
is in the check-bits;

g) the c

In this im

corresponding to the coefficients of the generator polynomial, g(x

connectigns to perform automatic pre-multiplication of the recejx

g(x). Thig i

341 bit. T

connectig

remainddr.

Refereng

£
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Annex C
(informative)

Implementation of group and block synchronisation
using the modified shortened cyclic code

C.1 Theory

C.1.1

Acquisition of group and block synchronisation

To acquire group and block synchronisation at the receiver (for example yvhen\the receiver is

first switd
shall be

at one er

hed on, on tuning to a new station, or after a prolonged signal-

drome s
bulse the
data bit
y clock

pulse.

This bit-py-bit check is done continuously until two synd lid offset
words, apd in a valid sequence for a group, i.e. A, B bit apart
(where n|= 1, 2, 3, etc.). When this is achieved, th onised and {he offset
words which are added to the parity bits at th tfacted at the| receiver
before thp syndrome calculation for errg is dore (see Annex B).

c.1.2 Detection of loss of synchronisa

It is very|important to detect loss of syinchrenisati@Qn\as sgon as possible. One possibility is to
check the syndrome continudously as fo acon Qf chronisation. However, errprs in the
channel slyNiegeive the expected syndromes, and [therefore
the deci ation)from several blocks, for examgle up to

50 blocks
decision

One poss
does no
correctly
detected

ber of errors in each block and

There ar

base the

e, which
received
ck-slip is

b several methods using either hardware or software techniques for derivi

g group

and block synchronisation information. One possible method is described below. Figure C.1
shows a block diagram of a shift-register arrangement for deriving group and block
synchronisation information from the received data stream. It may be seen to comprise five
main elements:

a) a 26-bit shift-register which may act either as a straight 26-bit delay (A/B input selector

high)
b) a po

or as a recirculating shift-register (A/B input selector low);

lynomial division circuit comprising a 10-bit shift-register with feedback taps
appropriate to the generator polynomial, g(x), described in 5.3 and Annex B;

c) a combinational logic circuit with five outputs indicating the presence of the "correct"
syndromes resulting from the five offset words A, B, C, C' and D;

d) a fast-running clock operating with a frequency of at least 33,5 kHz;

e) a modulo-28 counter with endstops, decoding for states 0, 1 and 27, and associated logic

gates

1 to 3 and flip-flops 1 to 3 (FF1 to FF3).
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Syndrome —,B c } Group and
detection - - = e c’ block sync.
circuits D pulses output
o
Data input i 26-bit shift register Data Jnput div?soil)ynn::gi?;faer
Clock Clock Clear
input _ input Gated clock 2 (26 pulses per data bit)
A/B
input
select.
Gated clock 1 (27 pulses per data bit)
Data clock input /\
FF ~
1
R Gate
: FF
2 _ '\ N
R Q Géte
Reset 2 J
<
ook e e
(x~38 kHz) counter 1 FF
with 3
end stops o g
\/ Gate
3
/ IEC
a8  The cir
tion detection circuit
Assume fhat the modulo<28 to is_iti it top endstop (state 27). Then|FF2 and
FF3 are et and FF1 is et. TR e 26-bit shift-register and the pplynomial
division ¢ircuit (gated inkibited and the division circuit shift-r¢gister is
cleared. g
On the next data clo b state 0.
This rese ich ister. This
has its in : . The shift-
register ¢f thé pal i i ircui i . next fast
clock-pulp ~
Before the " i i i in the shift-
register 3 er where
the syndfome~(i.extb se 26 bit
happened alg(x). For

example if the offset word is d(x) = 0011111100 then the correspondmg 'correct" syndrome
for that block would be 0101111111.

It should be noted that the syndromes obtained with this polynomial division register are
different from that resulting from the matrix of Figure B.3 or the circuit of Figure B.4. The
syndromes corresponding to offset words A to D are shown in Table C.1.
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Table C.1 — Offset word syndromes for group and block synchronisation

Offset Offset word Syndrome
dg.dg.dy...dy $4.5;55,..5,

A 0011111100 0101111111
B 0110011000 0000001110

C 0101101000 0100101111
c 1101010000 1011101100
D 0110110100 1010010111

VAN

When thle syndrome corresponding to one of the five offset wo
synchronjisation pulse is given out of the appropriate one of t
combina

is fN a block
i tpits of the

> stored

26 bit are

This decdding process shall all be achieved in under one data>hit\pekxiQd (=

On the n leftmost

cell of theé 26-bit shift-register and all the other bits ghifté t. Thus a

block syn ¢ 26Mit and will mark the end of

each rec

Moreove ed to the

block, gr

These g with this
imicking or errors will occur. On|average,

system f
(with r?}dom data) puilses occur once in every 1 024/5 bit or

approximately sjx time ilarly, when errors occur, block synchronisation
pulses wjll be m 3 3 ith torrect block synchronisation, one of the|"correct"
syndromeés correspo g e five offset words will not match.

Thus, it|i me sort of block synchronisation flywheel to jeliminate
spurious and fill in the missing ones. This could be achieved| with any
one of t 2§, but should take into account the fixed cyclic rhythm of

occurrery et wards, i.e. A, B, C (or C'), D, A, B, etc.
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Annex D
(normative)

Programme identification codes and extended country codes

D.1 General

In previous versions of this standard, Pl codes for fixed location transmitters only were
defined. However, the common use of low-power short range transmitting devices is now
accommodated by a specific usage of Pl codes defined in Clause D.7.

VAN

NOTE Different rules apply for the USA, where the RBDS standard is used (see US NR

D.2 P| structure

Figure D.1 and Table D.1 show the Pl code structure. For\land> itters code
assignmgnts for bits b4 to by should be decided by r i in“each country
individually.

b15 b12 b11 bO

IEC

All codes a

‘Nibble 1" Bit€ b, 2o ountry code
Cogdes are indicated on the map of Figure D.3 and Table D.2
Code 0 shall not be used for country identification.

Programme in terms of area coverage

‘Nibble 2’

<

‘Nibbles 3 a

Codes are given in Clause D.5 and Clause D.7.

D
@
:

\Bit bMO Programme reference number

Codes are given in Clause D.6 and Clause D.7.

Codes shall be assigned in such a way that automatic search tuning to other transmitters
radiating the same programme can locate the same programme identification code, i.e. all 16
bits shall be identical. In cases where during a few programme hours a network is split to
radiate different programmes, each of these programmes shall carry a different programme
identification code, by using different coverage-area codes.

D.3 Extended country codes

Extended country codes (see Table D.2) shall be transmitted in type 1A groups to render the
country code in bits b5 to by, of the Pl code unique. The Extended country code (ECC) is
carried in Variant 0 of Block 3 of type 1A groups and consists of eight bit. This variant shall be
transmitted at least once every minute.


https://iecnorm.com/api/?name=3183a514554e03bae786cec1eceac699

IEC 62106:2015 © IEC 2015 -73 -

The bit allocation of the extended country codes is given in Figure D.2, and the codes are
given in Table D.2.

Usage Bit allocation in block 3
Group type 1A D15|014/b13|L12 011|b1o| by | bg | b7 | g | bs | by | bz | by | by | bg
Variant code 0 LA| 0| 0| O OPC Extended Country Code
‘ . Radio Paging @
Usage code
Linkage Actuator P
IEC
2 The op 1.3.2.3 and
M.3.2.5)).
b The link
D4 C
Figure D 5 and the
symbols d the PI
country ¢ nal ECC

codes.
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Broadcagti
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Table D.2 — European Broadcasting Area —
Symbols used for ECC and Pl country codes

Country ISO ECC and Country ISO ECC and
code Country code code Country code
Albania AL EO 9 Italy IT EO 5
Jordan JO E1 5
Algeria Dz EO 2 Kosovo - E4 7
Latvia LV E3 9
Lebanon LB E3 A
Andorra AD EO 3 Libya E1 D
Armenia AM E4 A {
Austria AT EO A Liechtenstein A ) L(\ 9
Azerbaijah AZ E3 B <
Azores (Flortugal) PT E4 8 Lithuania NI S c
Belgium BE EO 6 Luxembourg \ \U /é1 7
Macedonia \ MK E3 4
Madeirg(Portugad) _ ON\—"\ E4 8
Belarus BY E3 Folmaty ~ \¢ MT EO c
Bosnia H¢rzegovina BA E4 F dk{va) / N MD E4 1
Bulgaria BG E1 8 fWonaco [ . > MC E2 B
Canaries [Spain) ES E2 \E\ Montenegr ME E3 1
N Moroote’ MA E2 1
Croatia HR E3 (| o N\
Cyprus RY E1 2 KNetherl2ods NL E3 8
Czech Rebpublic e/ E2 2o Nogway NO E2 F
N b~ Pajestine Ps | Eo 8
\ \L Poland PL E2 3
Denmark N 2] ok DETN N | Portugal PT E4 8
Egypt &G E > F Romania RO E1 E
Estonia /\ EE EAN 2 Russian Federation RU EO 7
Faroe (Dgnmark) \ \ \( E}D\ \EJ/ 9 San Marino SM E1 3
Finland { N E1 6 | Serbia RS E2 D
France N SN E1 F | Slovakia SK E2 5
Georgia< \ \ BGE E4 C Slovenia Sl E4 9
Germany NN DE EO D | Spain ES E2 E
) or EO 1 | Sweden SE E3 E
Gibraltar {United Kingdom) Gl E1 A Switzerland CH E1 4
Greece GR E1 1 Syrian Arab Republic SY E2 6
Hungary HU EO B Tunisia TN E2 7
Iceland IS E2 A Turkey TR E3 3
Iraq 1Q E1 B Ukraine UA E4 6
Ireland IE E3 2 United Kingdom GB E1 C
Israel IL EO 4 Vatican City State VA E2 4
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4 5 6 7 8 9 A B C D E

IL IT BE RU PS AL AT HU MT DE

CH JO Fl LU BG DK Gl IQ GB LY RO

VA SK SY TN LI IS MC LT RS ES

MK NL Lv LB AZ HR KZ SE
UA - PT Sl AM GE

|____Hex code for Variant 0 in Block 3 of group type 1A, bits b, to b,
| Hex code for Variant 0 in Block 3 of group type 1A, bits b, to b,

D.5 Programme in terms of area coverage

(codes for fixed location transmitters only): ‘Nibble 2’

Bits b4 r bg:
I: (International) The same programme is also transmit
N: (Natiopal) The same programme is transmitted through
S: (Suprga-regional) art of the
country.
R1 ... R[12: (Regional) pn or region|over one
ition of its frontiers.
L: (Local Local progr p i i ingle transmitter onlly during
Hex-codipg of ‘Nibble 2’ for bits b4 to pgis shown
AuUred Coy R& RS9 RI10 RIf1
HEX B 4 E F
<
D.6 Programine teference number: ‘Nibbles 3 and 4’
Coding of ‘Nibbles 3 and 4’ is shown in Table D.4.
Table D.4 — Programme reference number codes
Bits b7 to bO0:
Decimal numbers Hex
0 00 Not used by fixed location transmitters.This code value is exclusively
for use by low-power short range transmitting devices.
1 to 255 01 to FF Used for fixed location transmitters exclusively:

generically linked to the programme families.

In order to clearly identify the different programme families, these
codes should, in each country, be systematically assigned and
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D.7 Pl codes for low-power short range transmitting devices

Low-power short range transmitting devices with RDS features should only transmit Pl codes,
structured as explained in Table D.5.

Table D.5 — Pl codes for short range transmitting devices

Bits b5 to by, ‘Nibble 1’ Country code:
A fixed (hex)value between 1 and F inclusive,

i.e. any value except 0

Bits b4 to bg ‘Nibble 2’ Programme in terms of area coverage:

AN
1 (hex) when device uses an AF list or
0 (hex) when no AF list is used

ARG
Bits b to|bg ‘Nibbles 3 and 4’ (Programme) Reference number:
00 (hex) /\

@%

9,

£
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Annex E
(normative)

Basic and extended RDS character sets

Two alphanumeric character sets are defined. They are reproduced in Table E.1, and
Table E.3. The character coding of Table E.3 complies fully with ISO/IEC 10646, but for
Table E.1 this is only true for the first 125 characters. The characters 126 to 255 were once
mapped (by the European Broadcasting Union (EBU/UER)), prior to ISO/IEC 10646, to
accommodate the most frequently used symbols in the Western part of Europe.

Table E.2_is another presentation of the basic RDS character set shownin Table E.1. In
addition, [it gives the mapped non-transmitted UCS-2 code equivalents FC 10646
symbol npme.
NOTE In previous versions of this standard, three character code tables weyps defi >g the first
20 years df the life-time of the RDS standard, only the first (default) chafacte ) . b switching
mechanisny, defined for using the other two character sets, was never implexented™® gnd in RDS
receivers. Therefore, in this version the former Figures E.2 and E.3 havg'bet N e ementation
would havg created an incompatibility with several hundred million of existi
Table E.{ contains the basic character set, which sklall be used fot_programme servjce name
(PS), programme type name (PTYN), RadioText merie’radio paging |(RP).
Table E.2 contains the basic transmifted RDS ¢’ Table E.1) mappefl to non-
transmitted UCS-2 equivalents to assist’s i
Table E.3 contains the extended ch P hall only be used with ¢nhanced
RadioText (eRT), see An

8 character set

@
%

52 ONNON O J oo [ 1 [ 1 [ 1 [ 1 ][ 1 ][ 111
b6 o NN [ 111 Jofofolo 11 1]
bg RN 1t /oo 1]1]oJo[1][1]ofof1]1
b4\ ~\0 Tlofl1]lo|l1]Jo|1]o]1]o]|1]o]H1
b3 | b2 | b1\ b0 N2 3|45 ]6][7|8]o[Aa|B|Cc|[DJE]|F
0 | 04 NoYo | spAacE [o @ [P [ |plafaf]=]°]|A[A]JA]asa
0 | o [>a PP\ )| 1t |A]Jalalglalalal |A]A]JA]a
0o [ o] 10| 2\ " 2 [B|R[b[r]ele]o E|E|A[=
o [ o] AN/ # 3lc|s|c|s|e[8& ] % E|E [ ]| e
o |1 [ o]24 B 4 o1 [d [t if[i[e[+[0Pi[Tly]|w
o [1Jo[1]s % s [EJuleful i [ifJel i [T ]i]Y]y
o1 [ 1]o]es & 6 |[Flv[f]v]eloso|n[n|]6]06]06]5s
0 1 1 1 7 ' 7 G| W/ g w o ) ) G 0| 06| o 2
1]o]o]lo]s ( s [H x| h|[x]uolalm]uwlO0]O]p]ob
1 0 0 1 9 ) 9 | Y i y u il € é V] V] n n
1 [o[1 oA - Jlzilz|R[ale[=«]RrR[F[R]HF
1 0 1 1 B + K [ k { ¢ G $ ° c é ¢ ¢
11 ]olo]c Liv] i ]ls]s|<|wn|8]s]|s]s
11 o] 1]D - =M1 [m[y[8lgl1|nlz]z]2z]:
1 1] 1]o]E > IN[=[n ][ il ]|=>]n]lp|lal]lF]:¢
1111 |F / 2ol _Jo Wl vl slelr]oe
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For example, the PS name ‘Radio 21’ could be transmitted in group type 0 A/B as follows,
using the codes of Table E.1:

Characters: Ra di o 21
PS segment address: 0 1 2 3

PS segment address Character codes Characters Effect
0 5/2, 6/1 R, a First two letters
1 6/4, 6/9 d, i Second two letters
2 6/F, 2/0 0, space Third two letters
3 312, 31 2, 1 Last two letters
/N
Table E.2 — Non-transmitted UCS-2 equivalents (7,0R7)
A (O

No. RDS code Symbol UCS-2 equivalent / l(am\e\

0 0x00 0x0000 NOT ASSIGNED \

1 0x01 0x0001 NOT ASSIGNED NIRRT /

2 0x02 0x0002 NOT ASSIGNED NAN0 \

3 0x03 0x0003 NOT ASSIGNED XA\ N

4 0x04 0x0004 NOT ASSIGNED [/~ N

5 0x05 0x0005 NOT ASSIGNEDA\ \ > / 4

6 0x06 0x0006 NOFASSIGNER, N [{ () . )

7 0x07 0x0007 NOTRASSIGNED  \ &\ )

8 0x08 0x0008 NOT ASSIGNED

9 0x09 0x0009 NOT ASSIGNED N

10 0X0A Qx000A_LINE\FEER \\

11 0x0B 0x0Q(B END\ORHEABLINE

12 0x0C [\ | dxo00c meT ASSIGNED J
13 0x0D ( {0xQboD CARRIAGE\RETURN
14 0xO0E < | 0%QooENNOTMSSIBNED

16 0x10 0xDQ10 NOY ASSIGNED

D
15 OXOF ’ Nx000E) NOT ASSIGNED
\
17 0x11 \ 0xQ01T~NOT ASSIGNED

18 0x18, -’ [\ax002 NOT ASSIGNED

19

J0x43\ ko \| 0x0013 NOT ASSIGNED
20 \l})Q4 \ 0x0014 NOT ASSIGNED
21 0x15 \ 0x0015 NOT ASSIGNED
22 0x16 0x0016 NOT ASSIGNED
23 OxXT7 X007 NOTASSTGNRED
24 0x18 0x0018 NOT ASSIGNED
25 0x19 0x0019 NOT ASSIGNED
26 0x1A 0x001A NOT ASSIGNED
27 0x1B 0x001B NOT ASSIGNED
28 0x1C 0x001C NOT ASSIGNED
29 0x1D 0x001D NOT ASSIGNED
30 Ox1E 0x001E NOT ASSIGNED
31 Ox1F 0x001F WORD BREAK - SOFT HIPHEN
32 0x20 0x0020 SPACE

33 0x21 ! 0x0021 EXCLAMATION MARK
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No. | RDS code Symbol UCS-2 equivalent / Name

34 0x22 " 0x0022 QUOTATION MARK

35 0x23 # 0x0023 NUMBER SIGN

36 0x24 . 0x00A4 CURRENCY SIGN

37 0x25 % 0x0025 PERCENT SIGN

38 0x26 & 0x0026 AMPERSAND

39 0x27 ' 0x0027 APOSTROPHE

40 0x28 ( 0x0028 LEFT PARENTHESIS S~
41 0x29 ) 0x0029 RIGHT PARENTHESIS AN
42 Dx2A x 0x002A ASTERISK N\
43 Dx2B + 0x002B PLUS SIGN \
44 hx2C , 0x002C COMMA Q Na\ >
45 bx2D - 0x002D HYPHEN-MINUS IO X0\
46 Dx2E 0x002E FULL STOP 22X \\/
47 Ox2F / 0x002F SOLIDUS [ N P
48 0x30 0 0x0030 DIGIT ZERO \//

49 0x31 1 0x0031 Dig{ToNg  © (O N

50 0x32 2 0x0032 DIGIT\EVO N/

51 0x33 3 0x0033 DIG|f THREE N

52 Ox34 4 lx0034 D|G|¥\Foh@

53 0x35 5 OXBQ@S DIGIRPNE) —

54 Ox36 6 [ M% Q\GQST\\/

55 0x37 7\ o@ox DTI}\TEF\VE}

56 0x38 [\ gx\ |.0x0928  DIGIT BIGHT

57 0x39 /\\g Ns&ﬁgﬁ/ﬁlNE

58 pxan [\ \(]\Px003a_calon

59 Ox3E< ;\ \Qx0038 SEMICOLON

60 | e\ [xas 0x003C LESS-THAN SIGN

61 DX O\= 0x003D EQUALS SIGN

62 DX3E > 0x003E GREATER-THAN SIGN

63 Ox3F 2 0x003F QUESTION MARK

64 0x40 @ 0x0040 COMMERCIAL AT

65 0x41 A 0x0041 LATIN CAPITAL LETTER A

66 0x42 B 0x0042 LATIN CAPITAL LETTER B

67 0x43 c 0x0043 LATIN CAPITAL LETTER C

68 Ox44 D 0x0044 LATIN CAPITAL LETTER D

69 0x45 E 0x0045 LATIN CAPITAL LETTER E

70 0x46 F 0x0046 LATIN CAPITAL LETTER F

71 0x47 G 0x0047 LATIN CAPITAL LETTER G

72 0x48 H 0x0048 LATIN CAPITAL LETTER H

73 0x49 | 0x0049 LATIN CAPITAL LETTER |

74 0x4A J 0x004A LATIN CAPITAL LETTER J
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Table E.2 (3 of 7)

No. | RDS code Symbol UCS-2 equivalent / Name

75 0x4B K 0x004B LATIN CAPITAL LETTER K

76 0x4C L 0x004C LATIN CAPITAL LETTER L

77 0x4D M 0x004D LATIN CAPITAL LETTER M

78 OX4E N 0x004E LATIN CAPITAL LETTER N

79 OX4F 0 0x004F LATIN CAPITAL LETTER O

80 0x50 P 0x0050 LATIN CAPITAL LETTER P

81 0x51 Q 0x0051 LATIN CAPITAL LETTER Q

82 Ox52 R 0x0052 LATIN CAPITAL LETTER R \
N

83 0x53 S 0x0053 LATIN CAPITAL LETTER S /\Q O\

84 0x54 T 0x0054 LATIN CAPITAL LETTER T \ \

85 0x55 u 0x0055 LATIN CAPITAL LETTER U ( \ \

86 0x56 v 0x0056 LATIN CAPITAL LETTER V /\\ \\ \

87 Ox57 W 0x0057 LATIN CAPITAL LETTER W

88 0x58 X 0x0058 LATIN CAPITAL LETyéR%\ \ \

89 0x59 Y 0x0059 LATIN CAP|TAL(k5\T‘f\E§Y/

90 DX5A z 0X005A LA?m\s\APly(N.E}&ER é Q ‘\)

91 Dx58 [ 0x0058 LEFISQUAREBRAGKET \  /

92 DX5C \ 0x005C REV/E@E SO\DQ\UQ

93 ) ] 0x005D RIGHT SQUARE B\%

94 DX5E — o@1{%s&@o\NT\N\B3A|\ >

95 OX5F N \0@03‘1: oW m@ )

96 0x60 I{_ Y oxed4s DQUBKE VERTICAL LINE

97 0x61 )a < 0x6Q61\6Tm\ML LETTER A

98 0x62 /\Q’ NOMMMALL LETTER B

99 0x63 < \: \QONLMN SMALL LETTER C

100 0x64 d\ o@e@ LATIN SMALL LETTER D

101 w@\ \\\R \ 0x0065 LATIN SMALL LETTER E

102 &m@ \\f\ 0x0066 LATIN SMALL LETTER F

103 0x67 \g\ 0x0067 LATIN SMALL LETTER G

104 0x68, | A 0x0068 LATIN SMALL LETTER H

105 0x69 i 0x0069 LATIN SMALL LETTER |

106 | 0x6A i 0Xx006A LATIN SMALL LETTER J

107 | oxéB K 0x006B LATIN SMALL LETTER K

108 | oxeC | 0x006C LATIN SMALL LETTER L

109 |  0x6D m 0x006D LATIN SMALL LETTER M

110 0X6E n 0X006E LATIN SMALL LETTER N

111 OX6F o 0x006F LATIN SMALL LETTER O

112 0x70 b 0x0070 LATIN SMALL LETTER P

113 0x71 q 0x0071 LATIN SMALL LETTER Q

114 0x72 r 0x0072 LATIN SMALL LETTER R

115 0x73 s 0x0073 LATIN SMALL LETTER S



https://iecnorm.com/api/?name=3183a514554e03bae786cec1eceac699

- 82— IEC 62106:2015 © IEC 2015

Table E.2 (4 of 7)

No. RDS code Symbol UCS-2 equivalent / Name
116 0x74 t 0x0074 LATIN SMALL LETTER T

117 0x75 u 0x0075 LATIN SMALL LETTER U

118 0x76 v 0x0076 LATIN SMALL LETTER V

119 0x77 w 0x0077 LATIN SMALL LETTER W

120 0x78 X 0x0078 LATIN SMALL LETTER X

121 0x79 y 0x0079 LATIN SMALL LETTER Y

122 O0x7A z 0x007A LATIN SMALL LETTER Z

123 0x7B { 0x007B LEFT CURLY BRACKET /\\
124 0x7C | 0x007C VERTICAL LINE /\
125 0x7D } 0x007D RIGHT CURLY BRACKET \

126 OX7E 0x203E OVERLINE & \ \ >

127 Ox7F 0x007F NOT ASSIGNED < \ \\ \

128 0x80 4 0X00E1 LATIN SMALL LETTER/WWWTE\ \\/

129 0x81 a OxO00EO LATIN SMALL LETTE(ﬁ AMTH éR\A\?R >

130 0x82 é O0x00E9 LATIN SMALL LET

RElgeTe
131 0x83 e 0x00E8 LA<N S\\\ﬁAL<L\TT€R E \&ITMR/}‘VE/

132 0x84 i 0X00ED LATIRMA\DK\E{TE\\ Wi

133 0x85 i 0X00EC LAT(ﬁ SMALL DS@E\R INTH GRAVE

134 0x86 6 | Ax00F3 LATNSM\Q{_L\{ETT}EQMWH ACUTE

135 0x87 o Oxaﬂ.{é LATﬁ\éﬁ{ALL\téTK\E}/o WITH GRAVE

136 0x88 a MS\MQ\L\LEPfER U WITH ACUTE

[\ gragra
137 0x89 u\ OX?y}\LR‘s\\sMAl} LETTER U WITH GRAVE

138 0x8A \/)56\ 0x \DQ'I NIN\SSAPITAL LETTER N WITH TILDE

139 0x8B /\\Q OMCW:APWAL LETTER C WITH CEDILLA

140 0x8C bxg%‘E\LAA/lN CAPITAL LETTER S WITH CEDILLA

141 0x8Q/ rs\ \o\xo&y LATIN SMALL LETTER SHARP S (German)

A
142 45}\3{\ No 0x00A1 INVERTED EXCLAMATION MARK

143 XW\ \\IJ\/ 0x0132 LATIN CAPITAL LIGATURE IJ

144 0x90 é 0x00E2 LATIN SMALL LETTER A WITH CIRCUMFLEX
145 0x91 a O0x00E4 LATIN SMALL LETTER A WITH DIAERESIS
146 0x92 é OxO00EA LATIN SMALL LETTER E WITH CIRCUMFLEX
147 0x93 é 0xO00EB LATIN SMALL LETTER E WITH DIAERESIS
148 0x94 i OxO00EE LATIN SMALL LETTER | WITH CIRCUMFLEX
149 0x95 i OxO0EF LATIN SMALL LETTER | WITH DIAERESIS
150 0x96 (o] 0x00F4 LATIN SMALL LETTER O WITH CIRCUMFLEX
151 0x97 6 0x00F6 LATIN SMALL LETTER O WITH DIAERESIS
152 0x98 a 0x00FB LATIN SMALL LETTER U WITH CIRCUMFLEX
153 0x99 ] 0x00FC LATIN SMALL LETTER U WITH DIAERESIS
154 0x9A fi 0x00F1 LATIN SMALL LETTER N WITH TILDE

155 0x9B ¢ O0x00E7 LATIN SMALL LETTER C WITH CEDILLA

156 0x9C S 0x015F LATIN SMALL LETTER S WITH CEDILLA
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Table E.2 (5 of 7)

No. RDS code | Symbol UCS-2 equivalent / Name

157 0x9D § 0x011F LATIN SMALL LETTER G WITH BREVE

158 0x9E | 0x0131 LATIN SMALL LETTER DOTLESS |

159 0x9F i 0x0133 LATIN SMALL LIGATURE IJ

160 0XAO . 0x00AA FEMININE ORDINAL INDICATOR

161 OXA1 a 0x03B1 GREEK SMALL LETTER ALPHA

162 0xA2 © | 0x00A9 COPYRIGHT SIGN

163 0xA3 % | 0x2030 PER THOUSAND SIGN

164 UxXA4 G UXOTTE LATIN CAPITALLETTER G WITH BREVE (
165 OXA5 8 0x011B LATIN SMALL LETTER WITH CARON (N
166 0xA6 i 0x0148 LATIN SMALL LETTER N WITH CARONC

167 OXA7 8 0x0151 LATIN SMALL LETTER O WITH Dgﬁhﬁgﬁ\gu\E \
168 0xA8 ™ 0x03CO GREEK SMALL LETTER Pl \ \\\ \
169 0xA9 € 0x20AC EURO SIGN NN >
170 OXAA £ 0x00A3 POUND SIGN / / \
171 0XAB $ 0x0024 DoLLARSIGN | () O

172 0XAC — | ox2190 LEFMRDSWOWV / ( \ ) >

173 0XAD 1 0x2191 UP\N/\RDE\Q}QQOW\ \ )

174 OXAE ~  |ox2192 RleHyMRD k&ov\

175 OXAF | 0x2193 DOWNWARDS ARROW_ >

176 0xBO °  /0xQuBATIASOULINQRYINANIICATOR

177 0xB1 N \J{(O(h&b sfu\PE}a\{tsQPT ON

178 0xB2 :[ \ox0eB2 SUPERSCRIPTTWO

179 | [oxB3 (] \* ) | 0xqdBI\SUPERSCRIPT THREE

180 0xB4 A\ 0x0081 ) PLUS-MINUS SIGN

181 0xB5 [\ \0xQ130 LATIN'CAPITAL LETTER | WITH DOT ABOVE
182 0xB6 0>B1\44\l:7ﬁ'lN SMALL LETTER N WITH ACUTE

183 0xBR 6.\| bx0171 LATIN SMALL LETTER U WITH DOUBLE ACUTE
184 | 4 OXEB\\ \p‘ 0x00B5 MIKRO SIGN

185 oxBa W \¢ 0x00BF INVERTED QUESTION MARK

186 0xBA » | 0x00F7 DIVISION SIGN

187 OxBRB o Ox00B0 DEGRFFE SIGN

188 0xBC % | 0x00BC VULGAR FRACTION ONE QUARTER

189 0xBD % | 0x00BD VULGAR FRACTION ONE HALF

190 0XBE % | 0x00BE VULGAR FRACTION THREE QUARTERS

191 0XBF § 0x00A7 SECTION SIGN

192 0xCO A 0x00C1 LATIN CAPITAL LETTER A WITH ACUTE

193 0xC1 A 0x00CO LATIN CAPITAL LETTER A WITH GRAVE

194 0xC2 E 0x00C9 LATIN CAPITAL LETTER E WITH ACUTE

195 0xC3 E 0x00C8 LATIN CAPITAL LETTER E WITH GRAVE

196 0xC4 i 0x00CD LATIN CAPITAL LETTER | WITH ACUTE

197 0xC5 i 0x00CC LATIN CAPITAL LETTER | WITH GRAVE

198 0xC6 O | 0x00D3 LATIN CAPITAL LETTER O WITH ACUTE
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Table E.2 (6 of 7)

No. RDS code | Symbol UCS-2 equivalent / Name

199 0xC7 O | 0x00D2 LATIN CAPITAL LETTER O WITH GRAVE

200 0xC8 U 0x00DA LATIN CAPITAL LETTER U WITH ACUTE

201 0xC9 U 0x00D9 LATIN CAPITAL LETTER U WITH GRAVE

202 0XCA R | 0x0158 LATIN CAPITAL LETTER R WITH CARON

203 0xCB ¢ 0x010C LATIN CAPITAL LETTER C WITH CARON

204 0xCC 3 0x0160 LATIN CAPITAL LETTER S WITH CARON

205 0xCD 7 0x017D LATIN CAPITAL LETTER Z WITH CARON

206 UXCE {3 Ux00DU LATIN CAPITALLETTER ETH (

207 OXCF b 0x013F LATIN CAPITAL LETTER L WITH MIDDLEEOT (N
208 0xDO A 0x00C2 LATIN CAPITAL LETTER A WITH CIRCQMPLEX_

209 0xD1 A 0x00C4 LATIN CAPITAL LETTER A WITH ﬂER\és\ls\ \
210 0xD2 e 0x00CA LATIN CAPITAL LETTER E WHH GIRCUMPREX\

211 0xD3 e 0x00CB LATIN CAPITAL LETTER A WiTH DIRERESIS )
212 0xD4 ] 0Xx00CE LATIN CAPITAL LET}E/R I Wﬁw\\rﬂQJMFﬁs\x

213 0xD5 i 0x00CF LATIN CAPITAL LET[ER( WiTH DIAERESIS”

214 0xD6 o 0x00D4 LAT)N\QAPlTME?jEﬁ qfw(Th) CLR\QJMFLEX

215 0xD7 ) 0x00D6 LA?}N\CN\kLEﬁER (S\WITH D)AERESIS

216 0xD8 0 0x00DB LAle—éAPlTN\\LQTEw\U WITH CIRCUMFLEX

217 0xD9 U 0x00DC LAT(N CWLERT\ﬁe\R 9WITH DIAERESIS

218 O0xDA f /N1 5W¥MA&%TTE}§>R WITH CARON

219 0xDB ¢ \J{(Oh)b LATIN\S‘\M%L LETTER C WITH CARON

220 0xDC § JO\N1 LQT}N\SMN_\LEﬁ'ER S WITH CARON

AN
l
221 00D (] N2 | oxQi7ENLATIN SMALL LETTER Z WITH CARON

222 0xDE /i\ &O’I\&IN SMALL LETTER D WITH STROKE

223 OxDF /\\\ OXNO LA})N SMALL LETTER L WITH MIDDLE DOT

224 0XEO K oksqcs\tﬁm CAPITAL LETTER A WITH TILDE

225 Ongl\ \5 \ B\oo 5 LATIN CAPITAL LETTER A WITH RING ABOVE
226 | ¢ OXEQ\\ \cE 0x00C6 LATIN CAPITAL LETTER AE

227 oxEs__ \GE 0x0152 LATIN CAPITAL LIGATURE OE

228 OXE4 ) 0x0177 LATIN SMALL LETTER Y WITH CIRCUMFLEX
229 OxFBS Y Ox00DD 1 ATIN CAPITAL |FTTER Y WITH ACUTE
230 0xE6 o] 0x00D5 LATIN CAPITAL LETTER O WITH TILDE

231 0xE7 o 0x00D8 LATIN CAPITAL LETTER O WITH STROKE
232 0xE8 b 0x00DE LATIN CAPITAL LETTER THORN

233 0xEQ n 0x014A LATIN CAPITAL LETTER ENG

234 OXEA R 0x0154 LATIN CAPITAL LETTER R WITH ACUTE

235 0xEB ¢ 0x0106 LATIN SMALL LETTER C WITH ACUTE

236 0xEC $ 0x015A LATIN CAPITAL LETTER S WITH ACUTE

237 0xED Z 0x0179 LATIN CAPITAL LETTER Z WITH ACUTE

238 OXEE ¥ 0x0166 LATIN CAPITAL LETTER T WITH STROKE
239 OXEF 5 0x00F0 LATIN SMALL LETTER ETH

240 0xFO 5 0x00E3 LATIN SMALL LETTER A WITH TILDE
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241 0xF1 0x00E5 LATIN SMALL LETTER A WITH RING
242 0xF2 ® 0x00E6 LATIN SMALL LETTER AE
243 OxF3 e 0x0153 LATIN SMALL LETTER OE
244 OxF4 W 0x0175 LATIN SMALL LETTER W WITH CIRCUMFLEX
245 OxF5 y 0x00FD LATIN SMALL LETTER Y WITH ACUTE
246 0xF6 8 0x00F5 LATIN SMALL LETTER O WITH TILDE
247 OxF7 o 0x00F8 LATIN SMALL LETTER O WITH STROKE
248 UXFo p UXUUFE LATIN SMALL LETTER THORN (
N
249 0xF9 n 0x014B LATIN SMALL LETTER ENG /\< O\
250 OxFA 0x0155 LATIN SMALL LETTER R WITH ACUTE< \
251 OxFB ¢ 0x0107 LATIN SMALL LETTER C WITH AQﬁE\ \ \
252 0xFC $ 0x0158 LATIN SMALL LETTER S WITHACNTE >, \
253 0xFD z 0x017A LATIN SMALL LETTER Z Wlmc\mk \ >
254 OXFE 0x0167 LATIN SMALL LETTER'T WITR'STROKE  \
255 OXFF NOT ASSIGNED K j] . \
Table E.3 — Extended R r eRT only (1 of 13)
Note thaf in Table E.3 bold signifies Iready part of the characfer set in
Table E.1 and/or Table E{\ f\
N

No. | |yces code yr%gl\ QX N Name

1 0x000}/\ > LIﬁE\F\m{D } CONTROL CHARACTER

2 OXOOOW \ E}Q\R ONHEADLINE = CONTROL CHARACTER

3 OXOOOD/\Q \CﬁR\R\}KéE RETURN = CONTROL CHARACTER

4 0x001< \ WO&E{ BREAK - SOFT HIPHEN = CONTROL CHARACTER

5 om SPACE

6 0 021 \ |\/ EXCLAMATION MARK

7 4 Nﬁgz\ \ QUOTATION MARK

8 \&Koo&\ \ N # NUMBER SIGN

9 0x00 $ DOLLAR SIGN

10 0x0025 % PERCENT SIGN

11 0x0026 & AMPERSAND

12 0x0027 ! APOSTROPHE

13 0x0028 ( LEFT PARENTHESIS

14 0x0029 ) RIGHT PARENTHESIS

15 0x002A * ASTERISK

16 0x002B + PLUS SIGN

17 0x002C , CoOMMA

18 0x002D - HYPHEN-MINUS

19 0x002E FULL STOP

20 0x002F / SOLIDUS

21 0x0030 0 DIGIT ZERO

22 0x0031 1 DIGIT ONE

23 0x0032 2 DIGIT TWO

24 0x0033 3 DIGIT THREE
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25 0x0034 4 DIGIT FOUR

26 0x0035 5 DIGIT FIVE

27 0x0036 6 DIGIT SIX

28 0x0037 7 DIGIT SEVEN

29 0x0038 8 DIGIT EIGHT

30 0x0039 9 DIGIT NINE

31 0x003A COLON

" owo03s ; sEMzcoLon ra
33 0x003C < LESS-THAN SIGN /\\ ~
34 0x003D = EQUALS SIGN /\ \
35 0x003E > GREATER-THAN SIGN \
36 0x003F ? QUESTION MARK < N
37 0x0040 @ COMMERCIAL AT /\\ ~ \
38 0x0041 A LATIN CAPITAL LETTER A \ \ )
39 0x0042 B LATIN CAPITAL LETPER B / \
40 0x0043 c LATIN cAPITAL LETTER(C) O\ N/
41 0x0044 D LATIN CAPITA/E(LQ{EM/IS /\ \

42 0x0045 E LATEN \A{I<AL LE@TER\{: j\/

43 0x0046 F LATIN\{AP}‘R\D\LET'\R ./

44 0x%0047 G LAT IﬂPITA\b\\TEk\G

45 0x0048 H LATIN CAPTTAL(DET?ER #

46 0x0049 (I /LK'N{J\:AP\L\{M} L:ET\iya I

47 0%0042 N \ N LATIN\{NTAL Lﬁ-rTER J

48 0x004B \y\ L'QT}N\ CARIT ETTER K

49 0x004/(2/\ L > LAN \GQPI>AL LETTER L

50 0x004d, \ M I}A{IN\APITAL LETTER M

51 0xoo4E/\§ N WMAPITAL LETTER N

52 0x004< \ }3\ LA'yN CAPITAL LETTER O

53 0x0050 P LATIN CAPITAL LETTER P

54 0§~Q051 \ Q / LATIN CAPITAL LETTER Q

55 | ¢ N\Qéz\ \R LATIN CAPITAL LETTER R

56 \ex\oo\J\ \ NS LATIN CAPITAL LETTER S

57 OxON T LATIN CAPITAL LETTER T

58 0%0055 u LATIN CAPITAL LETTER U

59 0x0056 v TATIN CAPITAL LETTER V

60 0x0057 w LATIN CAPITAL LETTER W

61 0x0058 X LATIN CAPITAL LETTER X

62 0x0059 Y LATIN CAPITAL LETTER Y

63 0x005A z LATIN CAPITAL LETTER Z

64 0x005B [ LEFT SQUARE BRACKET

65 0x005C \ REVERSE SOLIDUS

66 0x005D ] RIGHT SQUARE BRACKET

67 0x005F B LOW LINE

68 0x0061 a LATIN SMALL LETTER A

69 0x0062 b LATIN SMALL LETTER B

70 0x0063 c LATIN SMALL LETTER C

71 0x0064 d LATIN SMALL LETTER D
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No. 2-byte/UCS-2 Symbol Name
code
72 0x0065 E LATIN SMALL LETTER E
73 0x0066 f LATIN SMALL LETTER F
74 0x0067 g LATIN SMALL LETTER G
75 0x0068 h LATIN SMALL LETTER H
76 0x0069 i LATIN SMALL LETTER I
77 0x006a j LATIN SMALL LETTER J
78 0x006B k LATIN SMALL LETTER K
79 0+006C ! LATIN SMALL LETTER I [/
80 0x006D m LATIN SMALL LETTER M /\\ ~
81 0x006E n LATIN SMALL LETTER N /\ \
82 0x006F o LATIN SMALL LETTER O \
83 0x0070 p LATIN SMALL LETTER P < \ \ B
84 0x0071 q LATIN SMALL LETTER Q \ \\\ \
85 0x0072 r LATIN SMALL LETTER R
86 0x0073 s LATIN SMALL LETTER’S \\\ >
87 0x0074 t LATIN SMALL LETTE(R T D%
88 0x0075 u LATIN SMALL L@ri\g\\/u// \
89 0x0076 v LATEN §MAL<L§T1\€R v& ), ‘\/
90 0x0077 w LATIN\SMADL TETTER W\ /
91 0x0078 x LATIy/s“hALL\LEL\ER\
92 0x0079 y LATIN SMALL LEPIERY )
93 0x007A /z | TATIN\SMALL \DETTER, Z
94 0x007B o N\ rEFT surey BrAcke?
95 0x007C N vERTgCAI\LINE
96 0x007D"\ } > RI@&RL} BRACKET
97 0xOO7\E\/ \ ~ \ NDE
98 0x00A0 /\< \Nb—\WK SPACE
99 0x00A( \ \,\ INV/QRTED EXCLAMATION MARK
100 0x00A2 v CENT SIGN
101 0200A3 N\ £\ /| pouwp sien
102 | ( \Oa\o\&@4\ \n CURRENCY SIGN
103 x00\§ \ \/¥ YEN SIGN
104 0x®>\6 ! BROKEN BAR
105 0%00A7 § SECTION SIGN
106 0X00AD DTAERESTS
107 0x00A9 © COPYRIGHT SIGN
108 0x00AA a FEMININE ORDINAL INDICATOR
109 0x00AB « LEFT-POINTING DOUBLE ANGLE QUOTATION MARK
110 0x00AC - NOT SIGN
111 0x00AD SOFT HYPHEN
112 0x00AE ® REGISTERED SIGN
113 0x00AF - MACRON
114 0x00B0 o DEGREE SIGN
115 0x00B1 + PLUS-MINUS SIGN
116 0x00B2 2 SUPERSCRIPT TWO
117 0x00B3 s SUPERSCRIPT THREE
118 0x00B4 ACUTE ACCENT
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119 0x00B5 u MIKRO SIGN

120 0x00B6 1 PILCROW SIGN

121 0x00B7 - MIDDLE DOT

122 0x00B8 . CEDILLA

123 0x00B9 1 SUPERSCRIPT ONE

124 0x00BA 0 MASCULIN ORDINAL INDICATOR

125 0x00BB » RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
126 0:00BC 1% VULCARFRACTION ONE QUARTER [/
127 0x00BD % VULGAR FRACTION ONE HALF /\\ ~
128 0x00BE % VULGAR FRACTION THREE QUARTERS ,/\! \
129 0x00BF . INVERTED QUESTION MARK \

130 0x00C0 A LATIN CAPITAL LETTER A WITI( GRM\ \ B
131 0x00C1 A LATIN CAPITAL LETTER A/W’N\\QCUK\ \
132 0x00C2 A LATIN CAPITAL LETTER A\WJ\HWCE@KX >
133 0x00C3 A LATIN CAPITAL LET;}fR A ﬁx\ TLDE \

134 0x00C4 A LATIN CAPITAL LE’(TE@WITE\DIWS

135 0x00C5 A LATIN CAPITAL(LE@J{E«R/}( vyf[\r\n RNG ABOVE
136 0x00C6 Y3 LAT(N NI@L‘LE@TER &AE \E_)LAM LIGATURE AE
137 0x00C7 c LATIN\CAPIAL LETTER C\WITH/CEDILLA

138 0x00C8 E LATIﬁPIT&I\\E\TTE\R\E WITH GRAVE

139 0x00C9 E LATI&I CAPTTAL EE{I‘}DE\Rﬁ WITH ACUTE

140 0x00CA /E /EKT{Q\I\'.‘AP\,B{Ah) LET\%;:R E WITH CIRCUMFLEX
141 0x00CB o ¥\ 1aTIN\CAGITAL LBYTER A WITH DIAERESIS

142 0x00CC N L(QT\r( CRP\IMTTER I WITH GRAVE

143 0x00Cp"\ i \/ LAN\QPI}AL LETTER I WITH ACUTE

144 OxOOEE\/ \ i \ I\I‘IN\QAMTAL LETTER I WITH CIRCUMFLEX
145 0x00CF /\< | \LA{WAPITAL LETTER I WITH DIAERESIS

146 0xoon( \ \s\ LAT/:?N CAPITAL LETTER ETH

147 0x08Q1 N LATIN CAPITAL LETTER N WITH TILDE

148 0§QOD2 \ 6\} LATIN CAPITAL LETTER O WITH GRAVE

149 | 4 \Oa\o\e@\ \O LATIN CAPITAL LETTER O WITH ACUTE

150 %0004 \ N0 LATIN CAPITAL LETTER O WITH CIRCUMFLEX
151 0xo\0~9{ o LATIN CAPITAL LETTER O WITH TILDE

152 9%00D6 o LATIN CAPITAL LETTER O WITH DIAERESIS

153 0%00D7 X MULTIPLICATION SIGN

154 0x00D8 o LATIN CAPITAL LETTER O WITH STROKE

155 0x00D9 U LATIN CAPITAL LETTER U WITH GRAVE

156 0x00DA U LATIN CAPITAL LETTER U WITH ACUTE

157 0x00DB 0 LATIN CAPITAL LETTER U WITH CIRCUMFLEX
158 0x00DC § LATIN CAPITAL LETTER U WITH DIAERESIS

159 0x00DD Y LATIN CAPITAL LETTER Y WITH ACUTE

160 0x00DE b LATIN CAPITAL LETTER THORN

161 0x00DF R LATIN SMALL LETTER SHARP S (German)

162 0x00EO 3 LATIN SMALL LETTER A WITH GRAVE

163 0x00E1 4 LATIN SMALL LETTER A WITH ACUTE

164 0x00E2 a LATIN SMALL LETTER A WITH CIRCUMFLEX

165 0x00E3 LATIN SMALL LETTER A WITH TILDE

o
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166 0x00E4 4 LATIN SMALL LETTER A WITH DIAERESIS
167 0x00E5 4 LATIN SMALL LETTER A WITH RING

168 0x00E6 ® LATIN SMALL LETTER AE

169 0x00E7 c LATIN SMALL LETTER C WITH CEDILLA

170 0x00ES & LATIN SMALL LETTER E WITH GRAVE

171 0x00E9 é LATIN SMALL LETTER E WITH ACUTE

172 0x00EA & LATIN SMALL LETTER E WITH CIRCUMFLEX
173 — 0%00EB & A RESIS [/
174 0x00EC i LATIN SMALL LETTER I WITH GRAVE /\\ ~
175 0x00ED i LATIN SMALL LETTER I WITH ACUTE/ \ \
176 0x00EE i LATIN SMALL LETTER I WITH CIRCU\»ngE\‘(
177 0x00EF i LATIN SMALL LETTER I WITH B(IAE}E{:\S \
178 0x00F0 5 LATIN SMALL LETTER ETH \ \\\ \
179 0x00F1 A LATIN SMALL LETTER N W\N\T\b@ \ >
180 0x00F2 o LATIN SMALL LETTE;/O WI}I\NE \
181 0x00F3 6 LATIN SMALL LETTE(R o@m A{:\UTE\/
182 0x00F4 5 LATIN_ SMALL LéTi\gMﬁIT/-\CIRE{QdFLEx
183 0x00F5 6 LATEN §MAL<L§T1\€R o&wﬂ‘ﬁ_)rlpé

184 0x00F6 LATIN\SMADY LETTER O WITH DYAERESIS
185 0x00F7 + DIVISTON SIG

186 0x00F8 2 LATI&I sm@'ﬁ.\mm}t\o }LTH STROKE

187 0x00F9 /u /ERT\RN\SMA\L{ h)ETTE\%U WITH GRAVE

188 0x00FA o X\ zaTin\gMati LETPER U WITH ACUTE

189 0x00FB N L(QT\r( SMALL~LETTER U WITH CIRCUMFLEX
190 0x00FE\ i > LAN\QAL} LETTER U WITH DIAERESIS
191 OxOOED\/ \ y \ 1\.1\TIN Q\M}‘ﬁL LETTER Y WITH ACUTE

192 0Xx00FE /\< b \LA:{N/S/MALL LETTER THORN

193 0xOOFE\/ \ \y\ LAT}N SMALL LETTER Y WITH DIAERESIS
194 0x21Q0 A TATIN CAPITAL LETTER A WITH MACRON

195 020101 N\’ &\ | LATIN SMALL LETTER A WITH MACRON

196 | ¢ E\O\oz\ \A LATIN CAPITAL LETTER A WITH BREVE

197 x01T0§ \ % LATIN SMALL LETTER A WITH BREVE

198 0x0 a4 A LATIN CAPITAL LETTER A WITH OGONEK
199 Q%0105 a LATIN SMALL LETTER A WITH OGONEK

200 0x0106 C TATIN SMALL LETTER C WITH ACUTE

201 0x0107 ¢ LATIN SMALL LETTER C WITH ACUTE

202 0x010C ¢ LATIN CAPITAL LETTER C WITH CARON

203 0x010D & LATIN SMALL LETTER C WITH CARON

204 0x010F d LATIN SMALL LETTER D WITH CARON

205 0x0110 [5) LATIN CAPITAL LETTER D WITH STROKE
206 0x0111 a LATIN SMALL LETTER D WITH STROKE

207 0x0112 E LATIN CAPITAL LETTER E WITH MACRON
208 0x0113 & LATIN SMALL LETTER E WITH MACRON

209 0x0116 E LATIN CAPITAL LETTER E WITH DOT ABOVE
210 0%x0117 & LATIN SMALL LETTER E WITH DOT ABOVE
211 0x0118 E LATIN CAPITAL LETTER E WITH OGONEK
212 0x0119 e LATIN SMALL LETTER E WITH OGONEK
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213 0x011A E LATIN CAPITAL LETTER E WITH CARON
214 0x011B & LATIN SMALL LETTER E WITH CARON
215 0x011E I LATIN CAPITAL LETTER G WITH BREVE
216 0x011F 3 LATIN SMALL LETTER G WITH BREVE
217 0x0122 G LATIN CAPITAL LETTER G WITH CEDILLA
218 0x0123 g LATIN SMALL LETTER G WITH CEDILLA
219 0x012A 1 LATIN CAPITAL LETTER I WITH MACRON
220 oo : e AL i mmmmm § wrmr o
221 0x012E | LATIN CAPITAL LETTER I WITH OGONE%/\\
222 0x012F i LATIN SMALL LETTER I WITH OGONEK \ \
223 0x0130 [ LATIN CAPITAL LETTER I WITH DOT\{\BBYE
224 0x0131 | LATIN SMALL LETTER DOTLESS@ \ \ B
225 0x0132 1 LATIN CAPITAL LIGATURE/I'J\\ \\ \
226 0x0133 i LATIN SMALL LIGATURE IJ \ \ >
227 0x0136 K LATIN CAPITAL LET)M-{R K W‘I\TH\@DILLX\
228 0x0137 K LATIN SMALL LETTHR K(WETH SXPILDAR
229 0x0139 L LaTIN, caPITAL( LAPRE % ADQIE
230 0x013A i LAT<N \(\AL(L%TT@R L&WI’I\H_)ACM
231 0x013B L LATIN LET\@R WCEDILLA
232 0x013C | LATI@/JALL\L@%?\ER\D\WITH CEDILLA
233 0x013D L LATI\T cafTrAg }E\MR}} WITH CARON
234 0x013E /I’ /L‘FT\Q\I\SMA\J&{ ﬁETTE\%L WITH CARON
235 0x013F o &\ 1ATIN\CAGTTAL LBYTER L WITH MIDDLE DOT
236 0x0140 N L(QT\r( SNL\LM/TER L WITH MIDDLE DOT
237 0x0141"\ t > LAMX&PI}AL LETTER L WITH STROKE
238 Ox014\2\/ \ } \ NIN\{MML LETTER L WITH STROKE
239 0x0143/\< N \LAT\N/{APITAL LETTER N WITH ACUTE
240 0x014( \ \r\ LAT/fN SMALL LETTER N WITH ACUTE
241 0x0N5 ~ TATIN CAPITAL LETTER N WITH CEDILLA
242 00146 X M\ | LATIN SMALL LETTER N WITH CEDILLA
243 | ¢ M¥7\ \N LATIN CAPITAL LETTER N WITH CARON
244 x0T8§ \ N LATIN SMALL LETTER N WITH CARON
245 OxO\J.YL{ n LATIN CAPITAL LETTER ENG
246 0%014B n LATIN SMALL LETTER ENG
247 0x0T4C 0 TATIN CAPITAL TETTER O WITH MACRON
248 0x014D 5 LATIN SMALL LETTER O WITH MACRON
249 0x0150 o) LATIN CAPITAL LETTER O WITH DOUBLE ACUTE
250 0x0151 8 LATIN SMALL LETTER O WITH DOUBLE ACUTE
251 0x0152 CE LATIN CAPITAL LIGATURE OE
252 0x0153 e LATIN SMALL LETTER OE
253 0x0154 R LATIN CAPITAL LETTER R WITH ACUTE
254 0x0155 f LATIN SMALL LETTER R WITH ACUTE
255 0x0156 R LATIN CAPITAL LETTER R WITH CEDILLA
256 0x0157 r LATIN SMALL LETTER R WITH CEDILLA
257 0x0158 R LATIN CAPITAL LETTER R WITH CARON
258 0x0159 : LATIN SMALL LETTER R WITH CARON
259 0x015a $ LATIN CAPITAL LETTER S WITH ACUTE
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260 0x015B $ LATIN SMALL LETTER S WITH ACUTE

261 0x015E S LATIN CAPITAL LETTER S WITH CEDILLA

262 0x015F s LATIN SMALL LETTER S WITH CEDILLA

263 0x0160 B LATIN CAPITAL LETTER S WITH CARON

264 0x0161 & LATIN SMALL LETTER S WITH CARON

265 0x0164 T LATIN CAPITAL LETTER T WITH CARON

266 0x0165 £ LATIN SMALL LETTER t WITH CARON

267 0x016E ¥ Ia ROKE /.
268 0x0167 ¢ LATIN SMALL LETTER T WITH STROKE /\\ ~
269 0x016A 0 LATIN CAPITAL LETTER U WITH MACKO \
270 0x016B a LATIN SMALL LETTER U WITH MA/Q?O\ \

271 0x016E 5 LATIN CAPITAL LETTER U WITK(RIFS\XQO&Q B
272 0x016F a LATIN SMALL LETTER U RfN\G z&cﬁs \
273 0x0170 0 LATIN CAPITAL LETTER U\VN\H\D@BM\UTﬁ
274 0x0171 i LATIN SMALL LETTE;/U }\&)LQLE A}S{ITE
275 0%0172 U LATIN CAPITAL LE{TER(U) WITANOGOMEK ~

276 0%0173 y LaTIN, SMALL LETNeR A fzf\ocohex

277 0x0175 W LAT{(N §MAL<L§T1\€R W&WIMIMMFLEX

278 0x0177 g LATIN\SMADL LETTER Y WITH CYRCUMFLEX

279 0x0178 Y LATIPJ/AAPITA\]\\F\TTE\Y WITH DIAERESIS
280 0x0179 z LATI&I CAPTTAL hﬁ\i\!{k} WITH ACUTE

281 0x0172 /2 /ERT\RN\SMA\L{ h)ETTE\%z WITH ACUTE

282 0x0178B R \g N LATIN\Q}{ITAL LMER 7 WITH DOT ABOVE
283 0x017C N L(QT\L\Q SNL\L%Z/TER 2 WITH DOT ABOVE

284 0x017p\ 2 > LAN\QPI}AL LETTER Z WITH CARON

285 0x017\r\/ \ 3 \ I\I‘IN\iM}fL LETTER Z WITH CARON

286 0xO218A< S \LAT\N/{APITAL LETTER S WITH COMMA BELOW
287 0x021{ \ \g\ LAT}N SMALL LETTER S WITH COMMA BELOW
288 0xI3LA J TATIN CAPITAL LETTER T WITH COMMA BELOW
289 0X021B X’ f\ | LATIN SMALL LETTER T WITH COMMA BELOW
290 | ¢ E\O\m\ \ GREEK YPOGEGRAMMENTI

291 xo}& \ \/ GREEK TONOS

292 0x0 385 GREEK DIALYTIKA TONOS

293 Q%0386 A GREEK CAPITAL LETTER ALPHA WITH TONOS
294 00358 E CREER CAPITAT TETTER EPSILON WITH TONOS
295 0x0389 H GREEK CAPITAL LETTER ETA WITH TONOS

296 0x038A 1 GREEK CAPITAL LETTER IOTA WITH TONOS

297 0x038C 0 GREEK CAPITAL LETTER OMICRON WITH TONOS
298 0x038E Y GREEK CAPITAL LETTER UPSILON WITH TONOS
299 0x038F Q GREEK CAPITAL LETTER OMEGA WITH TONOS
300 0x0390 i GREEK SMALL LETTER IOTA WITH DIALYTIKA AND TONOS
301 0x0391 A GREEK CAPITAL LETTER ALPHA

302 0x0392 B GREEK CAPITAL LETTER BETA

303 0x0393 r GREEK CAPITAL LETTER GAMMA

304 0x0394 A GREEK CAPITAL LETTER DELTA

305 0x0395 E GREEK CAPITAL LETTER EPSILON

306 0x0396 z GREEK CAPITAL LETTER ZETA
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307 0x0397 H GREEK CAPITAL LETTER ETA

308 0x0398 (] GREEK CAPITAL LETTER THETA

309 0x0399 I GREEK CAPITAL LETTER IOTA

310 0x039A K GREEK CAPITAL LETTER KAPPA

311 0x039B A GREEK CAPITAL LETTER LAMDA

312 0x039C n GREEK CAPITAL LETTER MU

313 0x039D N GREEK CAPITAL LETTER NU

314 30F = SREFF PFFA P ERR—F (/
315 0x039F o GREEK CAPITAL LETTER OMICRON /\\ ~
316 0x03A0 n GREEK CAPITAL LETTER PI /\ \
317 0x03A1 P GREEK CAPITAL LETTER RHO \ \

318 0x03A3 T GREEK CAPITAL LETTER SIGMA< \ \ >
319 0x03A4 T GREEK CAPITAL LETTER Té}(\\ \\ \
320 0x03A5 Y GREEK CAPITAL LETTER UNON \ \ >
321 0x03A6 0} GREEK CAPITAL LETPER PHI / \

322 0x03A7 X GREEK CAPITAL EEC(TER(C?{I \ \/

323 0x03A8 W creeg, cAPTTAL( LRCRER AsPRN\ N\

324 0x03A9 Q GRE{K C\QI@L‘LE@TER \OME\S.AJ ]\/

325 0x03AA T GREEK CAP}Q@\D\LET\T\ER WTH DIALYTIKA
326 0x03AB GREEmPITﬁh\mTE\UPSILON WITH DIALYTIKA
327 0x03AC a GREEk SM@?J\LE?T\EN@HA WITH TONOS

328 0x03AD /é /GM\SMA\{ I;ETTE%EPSILON WITH TONOS

329 0x03AE N \q\ \l GREEK L LETM ETA WITH TONOS

330 0x03AF \)\ G(QEE\K SBNL\H}T/TER IOTA WITH TONOS

331 0xo3B)/\ 0 > GRNNAL} LETTER UPSILON WITH DIALYTIKA AND TPNOS
332 0x03B\1\/ \ a G\REEK\MA L LETTER ALPHA

333 0x0382 < B NoRgPX SMALL LETTER BETA

334 0xo3B§{ \ \v\ GRE)ZK SMALL LETTER GAMMA

335 ny}e\él\ \6 GREEK SMALL LETTER DELTA

336 0§\Q3135 \ € / GREEK SMALL LETTER EPSILON

337 | ¢ N§@6\ \C GREEK SMALL LETTER ZETA

338 \@\@& \ \/ﬂ GREEK SMALL LETTER ETA

339 0x(ﬁ8{ 0 GREEK SMALL LETTER THETA

340 @x03B9 I GREEK SMALL LETTER IOTA

341 0x03BA K GREEK SMALL LETTER KAPPA

342 0x03BB A GREEK SMALL LETTER LAMDA

343 0x03BC n GREEK SMALL LETTER MU

344 0x03BD v GREEK SMALL LETTER NU

345 0x03BE 3 GREEK SMALL LETTER XI

346 0x03BF o GREEK SMALL LETTER OMICRON

347 0x03C0 1'r GREEK SMALL LETTER PI

348 0x03C1 P GREEK SMALL LETTER RHO

349 0x03C2 C GREEK SMALL LETTER FINAL SIGMA

350 0x03C3 o GREEK SMALL LETTER SIGMA

351 0x03C4 T GREEK SMALL LETTER TAU

352 0x03C5 u GREEK SMALL LETTER UPSILON

353 0x03C6 [0) GREEK SMALL LETTER PHI
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354 0x03C7 X GREEK SMALL LETTER CHI

355 0x03C8 U] GREEK SMALL LETTER PSI

356 0x03C9 w GREEK SMALL LETTER OMEGA

357 0x03CA i GREEK SMALL LETTER IOTA WITH DIALYTIKA
358 0x03CB U GREEK SMALL LETTER UPSILON WITH DIALYTIKA
359 0x03CC ) GREEK SMALL LETTER OMICRON WITH TONOS

360 0x03CD 0 GREEK SMALL LETTER UPSILON WITH TONOS

361 O2CE & RO EK CMATI T EmmDD oMmen wTmn monoao [/
362 0x0401 E CYRILLIC CAPITAL LETTER IO /\\ ~
363 0x0402 B CYRILLIC CAPITAL LETTER DJE /\ \
364 0x0403 I CYRILLIC CAPITAL LETTER GJE \ \

365 0x0404 € CYRILLIC CAPITAL LETTER UK}@INN\IE\ B
366 0x0405 S CYRILLIC CAPITAL LETTEVD\Z\\ \\\ \
367 0x0406 I CYRILLIC CAPITAL LETTER\E\EWSE\{NUK%INIAN i
368 0x0407 | CYRILLIC CAPITAL TTER \

369 0x0408 J CYRILLIC CAPITAL (LET@ER JE D%

370 0x0409 b cyringrc caprfal hefTgr /A\E S

371 0x040A Hb CYR(LL}&C@I}ALCLEM&ER ‘\/

372 0x040B 'ﬁ CYRIDNIC DRPN[AL ZBIER TSHE

373 0x040C K CYRIm CAlﬁ\Th\ \r\( KJE

374 0x040E vy CYRI\QLIC('}{H}\E\F\TT)}R SHORT U

375 0x040F A /CYR(INC SARNTAL DGTTER DZHE

376 0x0410 N \ \k CYRIL EAPITALVLETTER A

377 0x0411 B c&ﬁx&ué\c}?{-@zﬁ LETTER BE

378 0x0412"\ B > CYMLIX\C C}PITAL LETTER VE

379 0xo41\3\/ \ r \ C\QILNC CAPITAL LETTER GHE

380 0xo414/\< i) WMC CAPITAL LETTER DE

381 0xo41< \ \E\ CYR}LLIC CAPITAL LETTER IE

382 0x 6\ \)K CYRILLIC CAPITAL LETTER ZHE

383 00417 \ 3 / CYRILLIC CAPITAL LETTER ZFE

384 | (] }73\0\4\18\ \l/l CYRILLIC CAPITAL LETTER I

385 xo4\1§ \ \/T/l CYRILLIC CAPITAL LETTER SHORT I

386 0x0§&{ K CYRILLIC CAPITAL LETTER KA

387 Qx041B n CYRILLIC CAPITAL LETTER EL

388 0x041C M CYRILLIC CAPITAL LETTER EM

389 0x041D H CYRILLIC CAPITAL LETTER EN

390 0x041F 0 CYRILLIC CAPITAL LETTER O

391 0x041F n CYRILLIC CAPITAL LETTER PE

392 0x0420 P CYRILLIC CAPITAL LETTER ER

393 0x0421 C CYRILLIC CAPITAL LETTER ES

394 0x0422 T CYRILLIC CAPITAL LETTER TE

395 0x0423 y CYRILLIC CAPITAL LETTER U

396 0x0424 o} CYRILLIC CAPITAL LETTER EF

397 0x0425 X CYRILLIC CAPITAL LETTER HA

398 0x0426 L CYRILLIC CAPITAL LETTER TSE

399 0x0427 y CYRILLIC CAPITAL LETTER CHE

400 0x0428 L CYRILLIC CAPITAL LETTER SHA
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Table E.3 (10 of 13)

2-byte/UCS-2

No. code Symbol Name

401 0x0429 L CYRILLIC CAPITAL LETTER SHCHA

402 0x042A b CYRILLIC CAPITAL LETTER HARD SIGN

403 0x042B bl CYRILLIC CAPITAL LETTER YERU

404 0x042C b CYRILLIC CAPITAL LETTER SOFT SIGN

405 0x042D c] CYRILLIC CAPITAL LETTER E

406 0x042E 0 CYRILLIC CAPITAL LETTER YU

407 0x042F A CYRILLIC CAPITAL LETTER YA

408 NVEY & CVRILI IO CMATI Tommon o (’

409 0x0431 6 CYRILLIC SMALL LETTER BE /\\ ~

410 0x0432 B CYRILLIC SMALL LETTER VE /\ \

411 0x0433 r CYRILLIC SMALL LETTER GHE \ \

412 0x0434 a CYRILLIC SMALL LETTER DE < \ \ B

413 0x0435 e CYRILLIC SMALL LETTER I/z’\\ ! \
X

414 0x0436

CYRILLIC SMALL LETTER Z\H\E\ \ >

w

~N
~N
415 0x0437 CYRILLIC SMALL LE)VE/ER ZE \

416 0x0438 n CYRILLIC SMALL LETTE N
417 0x0439 i cyringrc sMaLf DeRedR/sHORT I\
418 0x043A K cyrqLLIg sKALE 1ETTEQ RA N
419 0x043B n CYRIDNIC DMAN, LEIBR

420 0x043C M CYRIJLIC SMANL METTRR EM

421 0x043D H CYRI\QLIC(MLL\@NER)EN

422 0x043E /o /C‘Z'R\RL\L\IC \S%A%L LEN‘ER 0

423 0x043F N \ \k CYRIL\b{},\SMALL MTER PE
PN

424 0x0440 CQ{R\BRLIE\SMLETTER ER
425 OxO44)/\ ¢ CYMLIB\C SWLL LETTER ES

2
426 OxO44\2\/ \ T \ &%IL}}{C SMALL LETTER TE

427 0XO443A< y WMC SMALL LETTER U

428 0XO44< \ }& CYR/?LLIC SMALL LETTER EF

429 0x 5 \X CYRILLIC SMALL LETTER HA

430 00446 \ i) / CYRILLIC SMALL LETTER TSE

431 | ‘bxgﬁg7\§>\ \\q CYRILLIC SMALL LETTER CHE

432 xO?ﬁ& \\ \\V/ﬁj CYRILLIC SMALL LETTER SHA

433 Ox&?&%» i CYRILLIC SMALL LETTER SHCHA

434 Qx044A b CYRILLIC SMALL LETTER HARD SIGN
435 0x0448B bl CYRILLIC SMALL LETTER YERU

436 0x044C b CYRILLIC SMALL LETTER SOFT SIGN
437 0x044D 3 CYRILLIC SMALL LETTER E

438 0x044E 10 CYRILLIC SMALL LETTER YU

439 0x044F a CYRILLIC SMALL LETTER YA

440 0x0451 é CYRILLIC SMALL LETTER IO

441 0x0452 s} CYRILLIC SMALL LETTER DJE

442 0x0453 r CYRILLIC SMALL LETTER GJE

443 0x0454 € CYRILLIC SMALL LETTER UKRAINIAN IE
444 0x0455 s CYRILLIC SMALL LETTER DZE

445 0x0456 i CYRILLIC SMALL LETTER BYELORUSSIAN-UKRAINIAN I
446 0x0457 i CYRILLIC SMALL LETTER YI

447 0x0458 j CYRILLIC SMALL LETTER JE
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Table E.3 (11 of 13)
No. 2-byte/UCS-2 Symbol | Name
code
448 0x0459 b CYRILLIC SMALL LETTER LJE
449 0x045A b CYRILLIC SMALL LETTER NJE
450 0x045B h CYRILLIC SMALL LETTER TSHE
451 0x045C Kk CYRILLIC SMALL LETTER KJE
452 0x045E ¥y CYRILLIC SMALL LETTER SHORT U
453 0x045F U CYRILLIC SMALL LETTER DZHE
454 0x05D0 N HEBREW LETTER ALEF
455 entn N T [/
456 0x05D2 2 HEBREW LETTER GIMEL /\\ ~
457 0x05D3 T HEBREW LETTER DALET /\ \
458 0x05D4 n HEBREW LETTER HE \ \
459 0x05D5 I HEBREW LETTER VAV < \ \
460 0x05D6 T HEBREW LETTER ZAYIN \ \\\ \
461 0x05D7 n HEBREW LETTER HET \ \ >
462 0x05D8 0 HEBREW LETTER TET/ 7 \
463 0x05D9 - HEBREW LETTER YOI SN
464 0x05DA 1 HEBREJ LETTER(FNXL/K/(F /\ \
465 0x05DB > HEB{EW\{:T@R\KA@ & U ]\/
466 0x05DC Y HEBREW LENGER LAMON N/
467 0x05DD 0 HEBRMALETTE\F\%‘I{\IAL\%EM
468 0x05DFE n HEBR‘%W L@’T\RQR mfl )
469 0x05DF /| /HE’BQE\LE\{EQ) FIN)&} NUN
470 0x05E0 N \ \l HEBRE PTER N
471 0x05E1 N H@QB}{\QW NMAMEKH
472 0x05E2"\ v > HENNET}ER AYIN
473 0x05E\3\/ \ 9 \ @RE%\LMTER FINAL PE
474 0x05E4 /\< b) WWLETTER PE
475 OXOSE‘.< \ \‘\ HEB}EW LETTER FINAL TSADI
476 OW\ \x HEBREW LETTER TSADI
477 0RXQSE7 \ m / HEBREW LETTER QOF
478 | ¢ }13\0\5\}38\ \1 HEBREW LETTER RESH
479 xOhS\z \ \/w HEBREW LETTER SHIN
480 Oxm n HEBREW LETTER TAV
481 Qx060C ‘ ARABIC COMMA
482 0x061B : ARABIC SEMICOLON
483 0x061F ¢ ARABIC QUESTION MARK
484 0x0621 . ARABIC LETTER HAMZA
485 0x0622 i ARABIC LETTER ALEF WITH MADDA ABOVE
486 0x0623 i ARABIC LETTER ALEF WITH HAMZA ABOVE
487 0x0624 3 ARABIC LETTER WAW WITH HAMZA ABOVE
488 0x0625 ] ARABIC LETTER ALEF WITH HAMZA BELOW
489 0x0626 s ARABIC LETTER YEH WITH HAMZA ABOVE
490 0x0627 | ARABIC LETTER ALEF
491 0x0628 - ARABIC LETTER BEH
492 0x0629 a ARABIC LETTER TEH MARBUTA
493 0x062A ) ARABIC LETTER TEH
494 0x062B & ARABIC LETTER THEH
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Table E.3 (12 of 13)
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2-byte/UCS-2

No. code Symbol Name

495 0x062C z ARABIC LETTER JEEM

496 0x062D c ARABIC LETTER HAH

497 0x062E & ARABIC LETTER KHAH

498 0x062F 2 ARABIC LETTER DAL

499 0x0630 3 ARABIC LETTER THAL

500 0x0631 B ARABIC LETTER REH

501 0x0632 3 ARABIC LETTER ZAIN

502 e — RARTC Immmon oo [/
503 0x0634 & ARABIC LETTER SHEEN /\\ ~
504 0x0635 e ARABIC LETTER SAD /\ \
505 0x0636 o ARABIC LETTER DAD \ \
506 0x0637 Lk ARABIC LETTER TAH < \ \ B
507 0x0638 L ARABIC LETTER ZAH \ \\\ \
508 0x0639 ¢ ARABIC LETTER AIN \ \ >
509 0x063A ¢ ARABIC LETTER GHA}( 7 \
510 0x0640 . araBrc TamEEL () 0 NN N\
511 0x0641 o araBIC LETTER(F AN

512 0x0642 3 ARA{IC\&{ET(ER\QA@ & U ‘\/

513 0x0643 a ARRBIS LENER KAROY N/

514 0x0644 d ARAB LETTE N

515 0x0645 R ARAB&C L@’T\&QR Q‘E@}J\ )

516 0x0646 o /ARREIN LEXEAR NOON

517 0x0647 N \ N 2raBT PTER H

518 0x0648 A A%mc MWAW

519 0x0649"\ s > ARNC\@T}ER ALEF MAKSURA

520 0x061b\/ \ s \ Z}RQBR\LMTER YEH

521 0x064B /\< \AA@\U/FATHATAN

522 0x064¢ \ RN ARAJIC DAMMATAN

523 0x 064D \ ARABIC KASRATAN

524 0N 64E \ / ARABIC FATHA

525 | ¢ }h\o\\w\ \ ARABIC DAMMA

526 xogﬁg \ \/ ARABIC KASRA

527 Ox(%&{ S ARABIC SHADDA

528 Q%0652 ARABIC SUKUN

529 0%x200E TEFT-TO-RIGHT MARK °

530 0x200F RIGHT-TO-LEFT MARK 2

531 0x2015 — HORIZONTAL BAR

532 0x2017 _ DOUBLE LOW LINE

533 0x2018 ‘ LEFT SINGLE QUOTATION MARK

534 0x2019 ' RIGHT SINGLE QUOTATION MARK

535 0x201C “ LEFT DOUBLE QUOTATION MARK

536 0x201D " RIGHT DOUBLE QUOTATION MARK

537 0x201E ) DOUBLE LOW-9 QUOTATION MARK

538 0x202A LEFT-TO-RIGHT EMBEDDING 2

539 0x202B RIGHT-TO-LEFT EMBEDDING @

540 0x202C POP DIRECTIONAL FORMATTING 2

541 0x202D LEFT-TO-RIGHT OVERRIDE 2
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Table E.3 (13 of 13)

No. 2-byte/UCS-2 Symbol | Name
code
542 0x202E RIGHT-TO-LEFT OVERRIDE 2
543 0x2030 %o PER MILLE SIGN
544 0x20AC € EURO SIGN
545 0x2116 Ne NUMERO SIGN
546 0x2190 — LEFTWARDS ARROW
547 0x2191 1 UPWARDS ARROW
548 0x2192 — RIGHTWARDS ARROW
549 0%2193 + DOWNWARD S—ARROW —
550 0x2551 I BOX DRAWINGS DOUBLE VERTICAL /\\ ~

2  For ddtails on coding of bidirectional text formatting refer to ISO/IEC 10646:29/1/4\Nnex (

&
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Programme type codes

IEC 62106:2015 © IEC 2015

PTY programme type codes with the corresponding terms to be displayed on a receiver are
listed in Table F.1. They serve as an identification of specific programme items, the meaning
of which is defined as listed below.

Table F.1 — Programme type codes and corresponding terms for display

NOTE Different PTY codes are used in the 11S NRSC-4- standard (/\
Number Code Programme type 8-character display? ‘G-Wac}h( lisplay?
0 00000 No programme type or None one
undefined <
1 00001 News News ( IQ\J‘WS \
2 00010 | Current affairs Affairs N Gurent attars
3 00011 Information Info \ \\mforr%ation
4 00100 | Sport Spot” N\ A7 Nsport’
5 00101 | Education Edficatg™ & _Bducation
6 00110 | Drama /D@m/a)/ P\ Drama
7 00111 Culture / /\\ C?}ture ( U ‘\/ Cultures
8 01000 Science Sc\gnce \ / Science
9 01001 | Varied o “Varied\ Varied speech
10 01010 Pop music ( (N OM > Pop music
11 01011 | Rock rusic N\ Rok M Rock music
12 01100 | EasyYistenind musicP\ Basy M Easy listening
13 01101 | Light classical (TN | Vight M Light classics m
14 01110 rious c\gs\s'(:al \ Classics Serious classicq
15 011& Otker musi Other M Other music
16 10000 ~ ¢'Weaiter N AN\ Weather Weather & metr
17 10003/ \F'(lan}e\ > Finance Finance
18 10Q10 \th‘d{en's rog mes Children Children's progs
19 Q001N Sokid! fairs> Social Social affairs
20 ) N10400y[ Religion Religion Religion
21 N 10 ongin Phone in Phone in
22 10410 \'(ravel Travel Travel & touring
23 10111 /feisure Leisure Leisure & hobby
24 +41666 Jazz-mustc Jazz Jazz-mustc
25 11001 Country music Country Country music
26 11010 National music Nation M National music
27 11011 Oldies music Oldies Oldies music
28 11100 Folk music Folk M Folk music
29 11101 Documentary Document Documentary
30 11110 Alarm test TEST Alarm test
31 11111 Alarm Alarm ! Alarm — Alarm !

URL: http://www.rds.org.uk/.

a more frequently used equivalent.

These short terms are recommended for the 8- or 16-character display of the radio in English. Other
language versions are available from the EBU and the RDS Forum on the Internet World Wide Web site at

In earlier versions of this standard, the term used was “M.O.R. (middle of the road) music”. Easy listening is
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Definition of the terms used to denote programme type

1 News Short accounts of facts, events and publicly expressed
views, reportage and actuality.

2  Current affairs Topical programme expanding or enlarging upon the news,
generally in different presentation style or concept,
including debate, or analysis.

3 Information Programme, the purpose of which is to impart advice in
the widest sense.
Sport Programme concerned with any aspect of sport.
5 Education Programme intended primarily to educate, of which the
formal element is fundamental /\

Drama All radio plays and serials.
Culture Programmes concerned with a })nal or
regional culture, including langua

8 Science Programmes about the natuxal scie : ology.

Varied Used for mainly speé
light-entertainment

sually of
y other
games,

10 Pop generally be cgnsidered

{l, often featuring ip current

11 Rock music, usually writlen and
sicians.

12 Easy listening ' emporary music considered to be "easy-

; as op wosed to Pop, Rock or Classical, jor one of
ed music styles, Jazz, Folk or Countfy. Music
ggory is often but not always, vocal, and usually

music for general, rather than §pecialist
preciation. Examples of music in this category are
pStrumental music, and vocal or choral works.

13 Lighit classics

14 Seripus{classi Performances of major orchestral works, synmphonies,

¢ chamber music, etc., including opera.

15 Othérunu Musical styles not fitting into any of the other cdtegories.
Particularly used for specialist music of which Rhiythm and
Blues and Reggae are examples.

16 Wea info.

17 Finance Stock market reports, commerce, trading, etc.

18 Children’s programmes For programmes targeted at a young audience, primarily
for entertainment and interest, rather than where the
objective is to educate.

19 Social affairs Programmes about people and things that influence them
individually or in groups. Includes: sociology, history,
geography, psychology and society.

20 Religion Any aspect of beliefs and faiths, involving a God or Gods,
the nature of existence and ethics.

21 Phonein Involving members of the public expressing their views
either by phone or at a public forum.

22 Travel Features and programmes concerned with travel to near

and far destinations, package tours and travel ideas and
opportunities.
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23 Leisure

24 Jazz music

25 Country music

- 100 - IEC 62106:2015 © IEC 2015

Note that for announcements about problems, delays, or
roadworks affecting immediate travel, TP/TA shall be
used.

Programmes concerned with recreational activities in
which the listener might participate. Examples include,
gardening, fishing, antique collecting, cooking, food and
wine, etc.

Polyphonic,  syncopated music characterised by
improvisation.

Songs which originate from, or continue the musical
tradition of the American Southern States. Characterised
by a straightforward melody and narrative story line.

26 Nati

bnal music

27 Oldiges music

28 Folk

29 Doc

30 Alar

31 Alar

NOTE Th

music

imentary

m test

m

Pse definiti;s

\e%iga: in that
ional ‘Pop’

ure of a
ruments.
ical events

sented in

grgency broadcast epuipment
ed for searching or |dynamic
er receivers. Receivers| may, if
[” or “Alarm test”.

ceptional
1anger of
nly used
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Annex G

(informative)

Conversion between time and date conventions

The types of conversion which may be required are summarised in the diagram as indicated in
Figure G.1. This figure shows the conversion routes between the Modified Julian Date (MJD)
and the Coordinated Universal Time (UTC). The five conversion routes indicated in the
diagram as a) to e) are detailed in the corresponding formulae a) to e€) below Table G.1.

MJD + UTC

AN

Local offset ®
(positive or negative)

add A subtrac

"Local" MJD + local time

Q&

The conyersion betw
adding dr subt @»-
"borrow" [from the

diagram are detail

Table G.1 — Symbols used

7\ i
Year ()W@ear EWeek-number
WGS west of Greenwich.
IEC
Figure G.1 - odified Julian Date (MJD)

matter of
carry" or
n on the

N\

Symppl \ \ Meaning
MJD \l%dh\QWn Day
uTC ordinated Universal Time
Y Year from 1900 (e.g. for 2003, Y = 103)

Month from January (= 1) to December (= 12)

D Day of month from 1 to 31
WY "Week number" Year from 1900
WN Week number according to ISO 8601 (see [18)
WD Day of week from Monday (= 1) to Sunday (= 7)
K, L, M',W,Y' Intermediate variables
X Multiplication
int Integer part, ignoring remainder
mod 7 Remainder (0-6) after dividing integer by 7
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a) Tofind Y, M, D from MJD
Y'=int[ (MJD — 15 078,2) / 365,25 ]
M'=int { [ MJD - 14 956,1 —int (Y' x 365,25)]/ 30,600 1}
D=MJD-14956 —int (Y'x 365,25)—int (M'x 30,6001 )
If M=140rM =15,thenK=1; else K=0
Y=Y+K
M=M-1-Kx12

b) To find MJD from Y, M, D
fM=10orM=2,thenL=1; elseL=0

MJD = ;
c) To find WD from MJD
WD [ (MJD+2)mod 7]+ 1

d) To find MJD from WY, WN, WD
MJD # 15 012 + WD + 7 x { WN + int [ (WY x 1 461 / 28)¢ O
e) To find WY, WN from MJD
W = it [ (MJD / 7) — 2 144,64 ]
WY =lint [ (W x 28 / 1 461) — 0,007 9]
WN =W — int [ (WY x 1461 / 28) 30

Example:

MUD =45218
Y =(19)82
M =9 (Septe

D =
NOTE Thegse formuI;a
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Annex H
(informative)

ARI (Autofahrer-Rundfunk-Information) system —
Discontinuation

The details of the ARI system specification are deleted from this standard, following
discontinuation of all known transmissions.

The ARI system was in use before the introduction of RDS. RDS incorporated ARI
functlonahty through the TP/TA features and thus the ARI system has become redundant
However A A
transmisgions contlnued in some countries, S|multaneously W|th
measure] Finally, between 2004 and 2006, ARI transmissions were ge

Initially, |RDS receivers were designed to be compatible /Wi ( achfeve this
compatibjility, RDS decoders used a notch-filter to filter out A i e coded
RDS signals, by using the same subcarrier. Since ARI is b Iter is no
longer rgquired. This may lead to a possible simplificationfor R i ised after
the ARI qwitch-off.

&
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Annex J
(normative)

Language identification

To enable a broadcaster to indicate the spoken language he/she is transmitting, the 8-bit
language identification codes in Table J.1 shall be used.

In Group 1A, Variant 3, Block 3 the language identification code is allocated according to
Figure J.1. When implemented, this variant shall be transmitted at least once every 2 s.

7
Usage Bit allocation in k3

e

Group type 1A b15 b14 b13 b12 bn blO b9 b8 55 b1 b0

koo, s oy s
Variant code 3 LAlo |11 |x|Xx|Xx 6\ \Qrsxe}i{e%aﬂmcode
N
(<

IEC

15 Italian 35

Language

(Hexadgcimal) (Hexadecimal)
00 20 Polish
01 21 Portuguese
02 22 Romanian
03 23 Romansh
04 24 Serbian
05 25 Slovak
06 26 Slovene
07 27 Finnish
08 ¢ 28 Swedish
09 29 Turkish
0A 2A Flemish
0B Esperanto 2B Walloon
0oC Estonian 2C
(0]} Basque 2D
OE Faroese 2E
OF French 2F
10 Frisian 30 )
11 Irish 31 )
12 Gaelic 32 ) — Reserved for
13 Galician 33 ) national assignment
14 Icelandic 34 )

)
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Code Language Code Language
(Hexadecimal) (Hexadecimal)

16 Lappish 36 )

17 Latin 37 )

18 Latvian 38 )

19 Luxembourgian 39 )

1A Lithuanian 3A ) _ Reserved for
1B Hungarian 3B ) national assignment
1C Maltese 3C )

1D Dutch 3D )

1E Norwegian 3E )

1F Occitan 3F )

b) Other languages

Code Language Code

(Hexadecimmal) (Hexadecimal)

7F Amharic 5F

7E Arabic 5E

7D Armenian 5D

7C Assamese 5C

7B Azerbijani 5B

A Bambara A

79 Belorussian

78 Bengali 8

77 Bulgarian Quechua
76 Burmese 56 Russian

75 Chinese 55 Ruthenian
74 Churash 54 Serbo-Croat
73 Dari 3 Shona

72 Fulani Sinhalese
71 Georgian Somali

70 Sranan Tongo
6F F Swahili

6E 4E Tadzhik

6D 4D Tamil

6C 4C Tatar

6B 4B Telugu

6A 4A Thai

69 49 Ukrainian
68 48 Urdu

67 47 Uzbek

66 46 Vietnamese
65 45 Zulu

64 44

63 43

62 42

61 41

60 40
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Annex K
(informative)

RDS logo 3

R:D'S

RADIO DATA SYSTEM

NOTE Th

When EQN is implemented, the followihg |

I\

=N OoOf N

3 © European Broadcasting Union and British Broadcasting Corporation 1992 and 1996.

® Trademark National Association of Broadcasters (U.S. only). Trademark registered on behalf of the National

Radio Systems Committee.
This information is given for the convenience of users of this document and does not constitute an

endorsement by IEC.
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Annex L
(informative)

Open data registration
This procedure applies to all countries except the USA.

Every data application using the Open Data Applications (ODA) feature (see 6.1.4) shall be
transmitted together with an Application Identification (AID) number (see 6.1.5.4). The AID
number, for each ODA outside the United States, is allocated by the RDS Registrations
Office at the address shown on the RDS Forum web site at URL: http://www.rds.org.uk/ Forms

shall be completed full yistrations Office will
advise, i dlfflculty is experienced) and sent to the RDS Reglstratlons Of| ather with the
nominal advance.
Subject o satisfactory completion, an AID number will be aIIocat e Form
will be inat ' S ODA
registratipns office in the USA to avoid that the same allocatio

Transmi ferences
of the r damental
requiremg AID, but
advice sh

Details wWill be kept in the RDS Forum ODA X yhi ill be published, from time to
time. An up-to-date version of the Direc il b 3intai oh the RDS Forum Wep site.
Users of ey of all
related in Office is
not liablég e use or

inability

Note thaf
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RDS Open Data Applications — Registration Form

This Form will be published in full, except the last two answers, if not specifically permitted.

To: RDS Registrations Office Application Date:
For the address and e-mail see
http://www.rds.org.uk/

Question Information Comment

Applicants Name:

Title/Name of contact

Organisafien: Company .".'::m/
Organisafion Address: Street 1 (\\

Street ( \ \

Town it§\ \

A AN

N Postangogel
Y
A TGN
Applicatign Name: o~ K g 7 S\Br\S Wmaximum
Applicatign Description: Please use addWl pag&o&f dés%d/ ?%ive asymuch detail as possiple.
Open Datp mode: \\_C})ose one mode, only
(see 6.1..4)
ODA detdils, Tick, if publicatjon erm te Give all details, proprietary
specificatjons and documents and references.
referencep:
[\W pages
Capacity fequire {f publicat nWermltted Indicate: ODA groups/second and
both the QDA and type 3A groups/minute. Descfibe any
groups: < constraints.
............. ODA groups/second
) NG e type 3A groups/minute
4 \ Please use additional pages if desired.

SO
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Data application designers need to consider a number of questions regarding their application
and the RDS system interface, so that the RDS bearer is kept in conformity with best
implementation practice. The following questions shall be carefully considered (the RDS
Registrations Office will advise, if difficulty is experienced) and the following check list shall
be completed and attached to all applications.

RDS Open Data Applications — Check List

This Check List will not be published.

Question

Considered

Notes

Does the application behave correctly when not all

Tick, if considered

Necessary for mobile RDS

RDS groups are receijved? [ ] aonlica‘ ons
Does the japplication provide the means to identify Tick, if considered
the Servi¢e Provider? [ 1] a\ (\
Does the japplication allow for future proofing, by Tick, if considered
upgradingd? [ ] /\
Does the [application require sub-sets of associated | Tick, if considere, UN v riarwes and/or
applications? [ ] €n groups (e.g. clqck-time)
Does the japplication include provision to reference Tick, if considered §PI W
other transmissions carrying the same service? [ 1]
Does the japplication include an additional layer of TickAf W re R already has conjsiderable
error protpction? [ Scapability

N\
Does the japplication include encryption? x %{( ificonst ere}J

[
Does the japplication include data compressioz’fA Tisk, I considered
(N -
Have you|defined the capacity fequire fonthe N «Jisk, if censidered
application?
Have you|defined the capgcity requiremerits™or tm\ ick f considered
AID undef normal conditions? [ 1]
Is your applicatio@o sume 4qnd lose sth u%, Tick, if considered
of a group type? [ 1]
If so, havg you defin e AlDsignalling when“use | Tick, if considered
of a chanfel is assymed? [ 1]
If so, havg youdefined the\AlIDssignalling when use | Tick, if considered
of the chgnnel\ceases? [ 1]
4 \



https://iecnorm.com/api/?name=3183a514554e03bae786cec1eceac699

- 110 - IEC 62106:2015 © IEC 2015

Annex M
(normative)

Coding of Radio Paging (RP)

M.1 General

The following radio paging systems are described in this annex:

— the basic paging protocol;
— the enhanced paging protocol. /TN

While th% basic protocol offers all the basic features necessary for¢a hati vice, the

enhanced paging offers a great number of improvements such as:

— an easy-to-implement international service;
— multifoperator and/or multi-area paging services.

More than these features, the enhanced paging offers
time.

gased battery life

The mesgage labelling has also been in
have begn added for a better reliabilit

ition flag

The following abbreviations are used i

CCF urrent Carrier Freguency
ycle Selection

C
C
CT Clock Time
E
E

(tende@m
hhanced ol

5

n

N
o
PAC K
P
S
S

VAS Value Added Services
M.2 Basic paging protocol

M.2.1 Coding characteristics for paging
M.2.11

Group type 4A, clock-time and date (CT), is transmitted at the start of every minute.

The transmitted CT (see 6.1.5.6 and 6.2.4) shall be accurate. Otherwise the CT codes shall
all be set to zero.
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M.2.1.2

Group type 1A, programme-item number (PIN), is transmitted at least once per second. The
five last bits of its block 2 are used for radio paging codes as follows:

— bits B, to B,: 3-bit transmitter network group designation;

— bits B4 to By: battery saving interval synchronization and identification.
M.2.1.3

Group type 7A is used to convey the paging information.

M.2.2 Transmitter network group designation

M.2.2.1 General
The first|three bits of the five last bits of block 2 of Group type 1A (radi i ?des, as
defined ipn M.2.1.2) are used to designate the transmitter net ' er group
codes. Pagers not belonging to the designated group codes sha Q¥ mitter.
The group designations are as indicated in Table M.1.
Table M.1 - Pager(g\ou odes
B, B, B, éroﬁp\ e<es K N\u:v)ngroup codes
0 0 0 No ba;c W \_/
nnel
\ 00 @0 ) 100
TN T
~ %o ) 60
\\4\0 to§9 30
\o\tvt{g 30
\/\\/Oato 19 20
A ) 201039 20
The tra i ppdemgnatlon enables to distribute the paging calls over one to
four netw : erap networks during day-time and a single network during n|ght-time.
The num codes in each network is shown below for the different number of
networks|i i
Number of transmitier Nnetworks NUMDET o group Codes respectively
1 100
2 40/60
3 40/30/30
4 20/20/30/30
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Interval:
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Transmission sequence (battery saving)

- G0s =

Timing within intervals:

EC 2015

For battg
19). Each

code (digit 0 belongs to 10 and sg
correspopding to the last digit or withi

To enable the receivers to
the five last bits of blo
the transmission of twp 1A

4A). The

groups n
BCD-cod
By =1.

Within arE interval z

Bs +0.1s -
Ts i 0.1s -

LA number wathin mteryval
Bit 'FI;
Hit By

paging receiver belongs to theN

first 1A

s the interval between two consecutive 4A groups. Th
RDS groups. For the paging receiver, 1 s is the interval

th (10 ...
ndividual
interval

nd B, of
1cated by

laced by
1 s later.
B, of 1A
JO of the
their bit

is minute
between

N plus or

The receiver may enter battery saving mode after the start of its interval:

— if at least 10 groups differing from group type 7A have been received;

— if a paging call, belonging to an interval different from the receivers' own and the two

prece

ding intervals, has been received;

— after the start of the third interval after its own interval.

The receiver shall be considered to have lost its interval synchronization:

— if there is a paging call within the receivers' own interval to a receiver not belonging to the

interv

al or the two preceding intervals, or

— if an error-free reception of the interval marking (J3, J2, J1, JO) is not the one expected.

Checking of J3, J2, J1, JO is not necessary each time the receiver leaves battery saving

mode.
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M.2.3 Locking to a channel

The receiver searches for one of the offset words A ... D. When this is found, it searches for
the next expected offset word at a distance of: n times 26 bit, n = 1 ... 6. When two offset
words have been found, the receiver is synchronized to both block and group. After block and
group synchronization, the receiver shall find the correct country code (within the Pl-code)
and group designation of the transmitter network.

When scanning the frequency band, block and group synchronization shall occur within 1s
and the correct country code and group designation shall be found within 2 s after block and
group synchronization. Otherwise the receiver shall leave the channel.

When locking to the channel after going into battery saving mode/ btack and group

synchronjization, the reception of the correct country code and transmjtter group.dejsignation
shall occpr within 15 s. Otherwise, the receiver shall leave the channg
For quick scanning, the information about alternative frequengie may be
used.
M.2.4 Loss of synchronization
Clockslip code is
rarely altered. By calculating the syndrome for thi : blocK shifted plus/minus one
bit, it is possible to see whether clocks|j 2 A ¢ e information becomes correct
after a one bit shift, it is considered that axclé s shifted
accordingly and the receiver is correctly
When 43 out of the last received 45\blo e 3 drome different from zerq (for the
respective offset words), ¥ = i d"the receiver shall scan the bjand for a
better channel.
If the grpup code o el is N ger in accordance with the transmitfer group
designatipon cod@ iver hannel.
M.2.5
M.2.5.1
Figure M
<
Paging Paging segment
A/B  address code
/
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
LU L] L LU LU L] LU LU LU
Loiiilo] Pn[n[n[m
IEC

Figure M.1 — Group type 7A message format for radio paging

Block 1 comprises the Pl code found as the first block of every RDS group type. Blocks 3 and
4 are used for paging information.

In block 2 the five last bits are used to control the paging information. Bit AB, paging A/B, is
used as a flag which changes its value between different paging calls thus indicating the start
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of a new or repeated call. Bits T5 to T, are used as a 4-bit paging segment address code and
to indicate the type of additional message as indicated in Table M.2.

Table M.2 — Codes for additional message content

T, T, T, T, Message contents

0 0 0 0 No additional message

0 0 0 1 Part of functions message

0 0 1 X 10 digit numeric message or part of functions
message

0 1 X X 18 digit numeric message or 15 digit numeri
message in international paging 'f\

1 X X X Alphanumeric message /\\ aN

X indicates state 0 or 1 (\ \

M.2.5.2 Paging without an additional message

WO

The Groyp type 7A format for paging without an additiohal"messagesis sh in Figure M.2.

Paging Paging segmen
B,TP A/B  address code
] |
i

Checkword ; N k%\ \ Checkword Checkword
Pl code + PTY Raging + Paging +
offset A offset B offset C offset D
REREREREN NN LLL i NI N L1 UL L]
SN
[o111:No] B‘O‘O‘NMN/Q IERE23 EZEE
IEC
aging without an additional message
Y1Y2
Z1...Z4 dyal code within the group
Yn and % .9
n.u.
The pagi ddress code, used to indicate the contents of blocks 3 and 4 is set to
0000.

M.2.5.3 Paging with an additional numeric message

The additional numeric message is transmitted in one or two 7A groups following the first 7A
group of the call. Other group types may be transmitted in between, as shown Figure M.3.
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Other 7A Other 7A Other 7A
group group group group group group ...etc.
types 1 types 2 types 3
Paging Paging segment
BoTP A/B  address code
] |
il 1|7
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging * Paging +
offset A offset B offset C offset D
EERENEREEEENE EERENANEREANE HEREENNERRENEN HEEEENERR NN
7A
group
o1i1i1[o] Agofolifolm |[vi|ve |z [z 23 24 | A1 | A2
BOJ0[ T[T @ [A3 [A4 [A5 A6 A7l T A8 Nag ]| A0
N IEC
Figure M.3 — Group type 7A paging with an add
Third 7A[group is only transmitted in case of an 18 di
Paging Paging segme
B,TP AB ess cod
] |
il ! /
Checkword Ch kwo Checkword
Pl code + PTY Pagi + Paging +
offset A offset B offset C offset D
EERNNENND NNAEE LUL L] LN NG LA LOLL L]
\ﬁ‘(
/ g AN
[oi1 1 11] &‘150100{ vi¥va [ o1 | 22 3 | za | || A2
A/B ) ‘—K3/ A4 A5 Ab A7 A8 A9 Al10
@) | A11 | A12 | A13 | Al4 A15 |A16 | A17 || A18
IEC
e 7A paging with an additional 18 digit message
The pag gode is used to indicate the contents of blocks 3 jand 4 in
respecti
aging segment address codes for 10 and 18 digit message$
T, | 1 Contents of blocks 3 and 4
10 digit message:
0 0 1 0 Group and individual code Y1Y2 Z1...Z4 plus message digits A1...A2
0 0 1 1 Message digits A3...A10
18 digit message:
0 1 0 0 Group and individual code Y1Y2 Z1...Z4 plus message digits A1...A2
0 1 0 1 Message digits A3...A10
0 1 1 0 Message digits A11...A18
Y1Y2 denotes the group code
Z1...24 denotes the individual code within the group
Yn and Zn denote BCD-coded digits 0 ... 9
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A1...A18 denotes the numeric message
An denotes a hexadecimal character 0 ... A
Hexadecimal A is used to indicate a space character in the message

A new or repeated call is marked by altering the "paging A/B" flag.

M.2.5.4 Paging with an additional alphanumeric message

The additional message is transmitted in consecutive 7A groups. Other group types may be
transmitted in between:

Other ‘ 7A ‘ Other ‘ 7A | Other A 7A
group group group group group groyp’_ |... etc.
types 1 types 2 types

Each of the groups contains 4 characters coded in 8 bit as shown in

Paging Paging segment

B,TP A/B  address code /\
— 7
Checkword Checkword \) Ch ord Checkword
agin: )
L]

Pl code PTY + + Paging

+ +
offset A offeet B C offset D
NN EN RN L] R LILEIN LN RN

0i1:1{1]0] %1000&\7\(2 21 | 22 23 | 24 nlu.

A1 0 \Q 1 \@ ?.\\ c, Cy d,

(] il VA :

Pelpfelo | Fo [ Gu | | G | Ce |
i ; : :

|AN\1 ‘ N\‘ ‘ (k36) | Cri20 ‘ Crs21 | | Cri22 ‘ Cnlos |

B Jo[ & | Gl ] [ Gl | 16 ]

IEC

5 XGroup. type 7A paging with an additional alphanumeric message

Fig

The paging s ent\address code is used to indicate the contents of blocks 3 |Jand 4 in
respectiv]e groups, indicated in Table M.4.

Table M.4 — Paging segment address codes for alphanumeric messages

T, T, T, T, Contents of blocks 3 and 4
1 0 0 0 Group and individual code Y1Y2 Z1 to Z4
1 0 0 1 Message characters C, . .C .,
1 0 1 0 Message characters C,_,, .C .,
1 0 1 1 Message characters C ., .C . 4
1 1 0 0 Message characters C,,,,.C, . 45
1 1 0 1 Message characters C,,,5..C .49
1 1 1 0 Message characters C | ,,,..C, . .4
1 1 1 1 End of alphanumeric message: last four or fewer message characters
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Paging segment address code is repeated cyclically 1001 ... 1110 for every 24 characters of
the message transmitted (n is increased by 24 for each cycle).

The end of message is indicated by the transmission of paging segment address code 1111 or
by a new call (indicated by altering the "paging A/B" flag).

The maximum length of message is 80 characters.

Y1Y2 denotes the group code

Z1...24 denotes the individual code within the group

Yn and Zn denote BCD-coded digits 0 ... 9

C C A + I + dod in O Ly AN
n- n_+_ 3 ULlITiviCo d IIIUOOGHU wiTdAdradouilol CUUTUITT U VIL

according to Annex E, Table E.1

n.u. 8 last bits of block 4 of Group 1 not used
M.2.5.5 International paging with an additional numeric<5 digi

The addifional numeric message is transmitted in two 7A group of

the call. Other group types may be transmitted in betw

Other TA Other
group group group .. etc.
types 1 types

ging(segrent
261& Hress ode
\
/
Checlword \ ch \\otd\\) Checkword Checkword
Pl code A \>T<
RN EEEE IEE NN AT AN >

+ Pagin + Pagin +
\ﬂs\etB gng offset C ging offset D
NN EEERREEN NN EEEEEREEEN

1

OI\A/BE;\ 0] Y1 | Y2 | 21 | 22 23 | 24 X1 || x2
*/B\Q/(O‘ @ | X3 | Al | A2 | A3 A4 | A5 | A6 || A7
A/BO 111/0] @ A8 A9 A10 All A12 | A13 |Al4 ||A15
IEC
4
Figure e 7A paging with an additional international 15 digit message

The pagingisegment address code is used to indicate the contents of blocks 3 jJand 4 in
respective groups, as indicated in Table M.5.

Table M.5 — Paging segment address codes for international 15 digit messages

Contents of blocks 3 and 4
T T, T Ty
International 15 digit message
0 1 1 1 Group and individual code plus country code digits 1 and 2
0 1 0 1 Country code digit 3 plus additional information digits 1 to 7
0 1 1 0 Additional information digits 8 to 15
Y1Y2 denotes the group code
Z1...24 denotes the individual code

X1...X3 denotes the country code according to ITU-T Recommendation E.212



https://iecnorm.com/api/?name=3183a514554e03bae786cec1eceac699

- 118 — IEC 62106:2015 © IEC 2015

Xn,Ynand Zn denote BCD-coded digits 0 ... 9
A1...A15 denotes the additional numeric message
An denotes a hexadecimal character 0 ... A.
Hexadecimal A is used to indicate a space character in the message.

A new or repeated call is marked by altering the "paging A/B" flag.

M.2.5.6 Functions message in international paging

The functions message is transmitted in one 7A group following the first 7A group of the call.
Other group types may be transmitted in between, as indicated in Figure M.7.

Other 7A [Other
group group group
types 1 types

Paging Paging segment
BoTP A/B  address code

i 7 \’\
Checkword Checkword kwol Checkword
Pl code + PTY + gi Paging +
offset A /?etB offse offset D
NERNNERE] ARNNN Lo DA LAD N NERNERRNRRENNE:
A
group
oi1i11]o] [Aglofoler™ o NN o1 [ 22 3| za| xi || x2
Agofol1]1 xa N1 | DF2 | s Fa | 5| F6 || F7

IEC

aé/@)

e in international paging

The pagihg seg
respectivie groups,

N N
<\&

edvto indicate the contents of blocks 3 and 4 in the

ent address codes for functions message

Contents of blocks 3 and 4

Functions message

1 Group and individual code plus country code digits
1and 2

Country code digit 3 plus functions message

v Y ' ' numbers 1 to 7
Y1Y2 denotes the group code
Z1...24 denotes the individual code
X1...X3 denotes the country code according to ITU-T Recommendation E.212
Xn,Ynand Zn denote BCD-coded digits 0 ... 9
F1...F7 denotes the functions message (e.g. for future applications such as control

of paging receivers)

Fn denotes a hexadecimal character O ... F

A new or repeated functions message is marked by altering the "paging A/B" flag.
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M.3 Enhanced paging

M.3.1 General

Beside the paging system described in Clause M.2 that will be referred to as "basic paging",
this clause introduces an "enhanced paging" protocol keeping the compatibility with the
existing one.

The aim of enhanced paging protocol is to upgrade the battery life time of the pager, as well
as easily permit regional and international paging, multi-operator and multi-services
operation.

M.3.2 [Multi-operatorfareapaging
M.3.2.1 General

In order fo offer real international paging services, it is imporiant i i zely the
country during channel locking, and so to use the extended country>¢ efined in
the 1A group, variant 0.

An OPergator Code (OPC) is used to allow different g ; g i ervice in
the sam¢g country, as well as a Paging Area Code (F ' ce with a
coverage different from a nation wide one.

OPC, PAC, ECC and country part o
identify al unique network worldwide.

e is no longer used\the sha
[ a~same operatoryto use on the same network |

(S1) and

5ible with

As Group Designation cod

PAC, nonetheless it is pa asic and
enhance:i paging protqcol | 8 _gLoup designation is only relevant for paggrs using
basic pratocol.

Several yays o wation (Sl) are possible and may be alt¢rnatively
used on the sa - operator's choice or for compatibility of the paging
protocol ions. ing the group type 1A block 4 to transmit Sl infprmation,
setting tq 9 , then the rest of the block will not be intergreted by
receivers usi sfree for radio paging information.

Note thaf of black 4 applies to all variants of type 1A groups.

For effici ning\and channel locking of the receivers, Sl shall be transmitted aq often as

possible |and, to pregerve compatibility with existing paging systems, 1A groups| sent as
second matkerswill be used

M.3.2.2 Paging area code

This code is defined for each country and operator. Six bits are assigned to enable the
definition of 63 paging service areas.

The figure zero transmitted by an encoder means it sends messages for all paging areas of
the paging service provider, and the figure zero assigned to a pager means that it belongs to
all paging service areas and as a consequence does not need to look for PAC information.

M.3.2.3 Operator code

OPC allows to have more than one operator to function in a country. Within a country, each
operator shall have its own unique code. OPC is coded on four bits to allow 15 operators.
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The figure zero is not valid for an operator, and means that the enhanced paging protocol is
not implemented on the channel (see Footnote @ to Figure M.10).

M.3.2.4 Extended country code

In order to uniquely define each country for enhanced international service, ECC is used as
defined in the 1A group, variant 0.

For the majority of pagers which are used in national mode, checking the country part of the
Pl code will be sufficient for channel locking, full ECC being checked in a second step,
especially for pagers set in international mode.

M.3.2.5 —PDeseriptionofusageof-tAgroup—variantsforpaging AN
M.3.2.5.1 Use of 1A variant 0 when PIN information is transmitted
BoTP
Checkword G H Checkword Cheskwol \ Checkword
€CKWOr roup €CKWO! . .
Pl codd + type PTY + Slow Iabelln< \ Program item +
offsetA  |code offset B codes o umbgr code offset D
NERENREEN RN L1 HHHW‘H LA L LLLLLLLL

5 bits

Radio paging — m
oo lo o] e [WoTo o[ |t PN [ A
(seeM 2.1.2) N

ay hour minute

IEC
The 5 bit[radio paging codes to be use he%re efi M.2.1.2.
The 1A group, j system
informatipn. The fq M.8 and
Figure M}10a) whi
It is imp( ) paging,
set these
Pagers ftl;r tained in
block 3 o

M.3.2.5.2 Use of 1A variant 2 when PIN information is transmitted

The coding of group type 1A, variant 2, for the five bit radio paging codes (see M.3.2.1) is
shown in Figure M.9.
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B,TP nu
Checkword (G H Checkword * Checkword Checkword
€CKWOr roup €CKWO! ECKWOI . ECKWOT
Pl code + type | | | PTY + OPC? | PAC® + Program item +
offsetA  |code offset B offset C number code offset D
RN 1] HHHW‘H LLLILL T LU
5 bits
| Radio paging codes ;
0!0/0}1|0| (seeM212) ajoi10 |24‘23‘ 22‘21‘2n|24‘ 23‘ 22‘21‘20|25‘24‘23‘22‘21‘20|

service on the channel.

day

hour

AN

minute

IEC

OPC: Operator code (see M.3.2.3). If these four bits are set to 0, it indicates that there is no enhanced paging

b PAC:
n.u. = notfused.
The 5 bit

Variant 2

The four
the OPC

The two
zero, andg

All value

The six bji

Paging area code (see M.3.2.2).

radio paging codes to be used here are defined in M.2 A 2.

transmit

hsmit the

PAC.
M.3.2.5.3
By settin s except
enhanced p ent valid
PIN inf02 [
ChkNG UL Checkword Checkword Checkwgrd
leckwol rou eckwor . e eckwd
Pl code N »..:.Ap oy N Slow labeling o o
offset A code offset B codes offset C offset D
LLLLL P 1] HHH[H [ L)l
5 bits
§ Radio paging —
0101010 codes |LA‘03030‘0PC" ECC oio}o}o}o|o| PAC © | opC ® |subtype0
! (seeM 2.1.2)
0/0/0:0:0[1/0:0 ECC sub type 1
o}oioioio 1]011 for future use
0/0:0:0:0[1[1:0 for future use
010:0:0:0|1|111 ccF ©
IEC

Figure M.10a — Variant 0 of 1A group without PIN
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BoTP n. u.
i |
Checkword roup Checkword Checkword Checkword
Pl code + type | | | PTY + OPC? | PAC® + +
offset A code offset B offset C offset D
R EEE AR 11 HHHYH (NN EE [N ERE RN
5 bits
Radio paging —
‘00! 0 codes lAlo 1! '0i0io0! b a
0j0j0i1|0] e 01i0] o‘o‘o‘o‘o|0| PAC OPC
0 o o§ 0 o1 ECC
0 0%0%0%0 1 for future use
0i0i0i0io|1 for future use
0%0%0%0%01 CcF °
Figure M.10b - Variant 2 of 1A group without PI
The 5 bit[radio paging codes to be used here are defined in M.2 A2.

a OPC:

servide on the channel.

hanjced paging

b PAC:|Paging area code (see M.3.2.2).
¢ CCF E Current carrier frequency. This code represents(the which the

receiVer is locked according to AF (see 6.2.2.6.1).

Figure M.10 —
The eleven remaining bits are used to gives an
efficient {ool to preserve compatibility
Bit 24 (hdur information fi
if set to|0, the rest qf th n field of
Figure M[9) and_if b bits 2° to
2° (minute inform
if set to Lib-usage
code, as
4 Table M.7 — Sub-usage codes

23 Usage of the remaining 8 bits

0 0 mit ECC

0 REeServed Tor ftutare use, snhall be Set 10 Zero

1 0 Reserved for future use, shall be set to zero

1 1 Transmit CCF
M.3.2.6 Compatibility with other RDS applications and timing of 1A groups
M.3.2.6.1 General rule

If no other RDS application using 1A group is broadcast on the network, it is strongly
recommended to use variant 2 of the 1A group. The following paragraph explains the different

possibilities.
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M.3.2.6.2 Compatibility and timing of 1A groups
M.3.2.6.2.1 General

Group type 4A is transmitted at the start of every minute. Group type 1A is transmitted at
least once per second. The OPC code is transmitted in blocks 3 and 4 in order to allow
receivers to process a fast locking on or a fast leaving of the channel in case variants of 1A

groups, different from 0 and 2, are transmitted.

A pager using enhanced protocol may alternatively find the relevant system information (Sl) in
1A group variant 0, 1A group variant 2 or in block 4 of any 1A group when no PIN is
broadcast. This protocol allows to remain compatible with other applications as recommended

below. S~

M.3.2.6.3.2 General remarks
1) Var. means variant, sty means subtype.

2) In cape of interval 0, the first 1A group is replaced by a
M.3.2.6.2.6, variant 0, subtype 0 is obligatory for 1A group a

3) It is recommended to insert at least one type 1A group
one type 1A group, variant 0, subtype 0 per interyal a
for interval 0.

4) 1B gnoups are broadcast with valid PIN in ora

5) When two 1B groups are broadcag
as pdssible to the first 1A or 4A groy
to thg second 1A or 4A groups.

6) 1B g1

7) The lse of 1A group/ varia
which means that the
(<2 s).

8) 13A groups aﬁﬁp
M.3.2.6.3.3 )
Sl is tran

smitted

Start of:

\':II!'.‘ syl var, 2 sivl war, 2 siv] var, 2 sivl war, T osivl var, 1

.6.2.5 and

ECC, or
d marker

D

as close
possible

bligatory,
is period

sy ] wfar. 2 sivl

with EL0

M.3.2.6.2.4 Network using PIN but no other variants of 1A group

wilth EL(

When no PIN information is valid, Sl is transmitted in 1A group variant 2. When valid PIN
information is present, Sl is transmitted in 1A group variant 2, but ECC is not available.

Start of:
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,r Fli |.\_||I ,r' d rHiE vl
14 I‘-."nl I‘-."ul 14 14 14 I 14 I LA 1A I
var. I v, 2 var. 2 var. 2 vag. 2 var. 2 var. 2 i
syl with syl | any'l sl 41y 1 iyl with
Bl o i il L i EiC
or FImM Pt gl I FFIM PIN or
[ il 13 [l

M.3.2.6.2.5 Network not using PIN but other variants of 1A group

A mixing of 1A group, variant 0 and variant X (X # 0) will be used accordipgtQ each system's
requirements.

Beginning of a paging interval is always using a 1A group, variant

PINCfigld iyjsed to
transmit Bl when other variants of the 1A group are transmitted.

Start of:
]' TEREFLapl |'— TR At ]
LA (1534 15A 1A 1A L
VAT, Ill syl var. & var. & dar, i sty
The follo

o If X#|0and X # 2, suk
e If X =|0, subtype ca

o If X =|2, subtype s
. var.xstyx

M.3.2.6.2.

ods’is used, the only constraint being to transmit OPC every
and ECC at least once in the interval.

A mixing
second,

<
Start of:
I rmferv f+1 imflerval
1A 43 = - = % 4
var. 0 styll wvar. X seyll var, X sryl var, X siyl var. X styll var. X syl war. 0l sty
or o o o ™

war, O o 2 war. [ or 2 war. Oog 2 var. [or 2 var. 0or 2 wiily
with PIN with PIN with P with FIM P

NOTE X#0and X # 2.
M.3.2.7 Services using multi-operator/area

Knowing that operator and area are coded individually, a pager can select the right network
without any risk of error. Combinations of different operators and/or areas are possible by
programming Sl for all the elementary services in the pager.
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M.3.2.8 Locking criteria

The pagers designed to be used with this new enhanced paging protocol shall ignore the
criteria described in M.2.3 and M.2.4, and respect the following ones.

e The pager searches for one of the offset words A...D. When this is found, it searches for
the next expected offset word at a distance of: n times 26 bit, n = 1 ... 6. When two offset
words have been found, the pager is synchronized to both block and group. After block
and group synchronization, the pager shall find the correct system information (country
part of the Pl code, operator code and paging area code in the national mode, country part
of the Pl code, extended country code and operator code in international mode).
Otherwise, the pager shall leave the channel.

e The pager shall leave the channel within 1 s if OPC (1A group) is set to U~
e When

cqur within

1s and correct system information shall be found within 2 g d group
synch
Note ithin 3 s
after

e When onization
and t wise, the
pagerf

e When @ ity of the

[Mocegdr within 6 s.

minute for pagers operating in the de sha

M.3.2.9 Loss of synchronization
When 43 out of the last g syndrome different from 0| (for the

respective offset words), ¢he sha i nd the pager shall scan the band for a
better channel.

If the sygtem inf atio ccprdance with the one programmed in the pager,
the pagef shall | 3 3 a

M.3.2.10

M.3.2.10/1

To be af ive international calls, the user shall activate the pager's intgrnational
mode. T i a list of countries covered by the user's subscription|with the
relevant

Because the—usercanh fnrgnf toactivate the pagnr'e international mnrln, it-is—recommended

that the pager first check ECC before displaying the first message after locking.

M.3.2.10.2 Selection of the channel

To select the correct channel, the pager shall check the full SI. These codes, broadcast in 1A
groups, are stored in a table which indicates to the pager which local operator provides the
international connection with its own paging service provider.

M.3.2.10.3 International alphanumeric/variable length numeric or function messages

Figure M.17, Figure M.18 and Figure M.19 describe the new international message format.
The pager shall check the 6-digit national address + the 3-digit country code (according to
ITU-T Recommendation E.212) + the 4-bit OPC code, which together define its unique
international address. This OPC code is the original one (from the national paging service
provider) and has no link with the one broadcast in the 1A group.
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M.3.3 Extension of paging addressing mode

The basic paging system allows 1 million addresses. Knowing that pagers have 2 or more
addresses, and that the transmitter network group designation can limit the use of the address
range, the coding is extended using hexadecimal coding instead of BCD coding. Only the digit
Z4 (see M.2.5.2) of the individual address remains BCD-coded to keep the compatibility with
interval numbering.

Thus the new total capacity becomes: 16° x 10 = 10 485 760 addresses.

This extension can be implemented on existing network independently of the other enhanced

features, but shall be introduced in case of enhanced paging protocol implﬁr@tation.

For basiq paging protocol, the group designation code assignation is d ib in\T{ le M.8.
Table M.8 — Group designation codes
AN

B, B, B, Group codes \ . \ P ntage
0 0 0 No basic paging on channel \ \ B
X
0 0 1 00 to FF / Moo
0 1 0 00 to 3F + AO to DF NN 50
0

1 1 10t09F + EOpFF A\ [ E

1 0 0 40 to 6F + E oE}\\ \ \V) 25

0 1 70 to 9F + FO t/oﬁF 25

1 1 0 00 to 1F+AOKto B > 25

1 1 1 2o 3FFEQDFNG) N 25
A \)\/

M.3.4 Batter@i q
M.3.4.1 Over

The pringiple of
10 intervpls p

ode described in M.2.2.2 is based on a time djvision of
only the pagers belonging to the transmitted interval (in

accordanlce individual code (see M.2.5.2)) are activated. The ¢nhanced
protocol rfatically improve the performances achieved with basjc paging
in this fi

M.3.4.2 e notification/13A groups subtype description

M.3.4.2.—Generat

The 13A group is organised in subtypes. Subtypes 0, 1 and 2 are transmitted at the beginning
of each interval (just following the first 1A group). This group informs the pager of the
possibility of presence of messages: if there is no message, the pager can immediately enter
the battery saving mode instead of waiting until the end of its interval.

If the pager misses the 13A group, it shall follow the rules described in M.3.5.

By transmitting the number of the current interval at the beginning of the interval instead of
collecting it in many 1A groups, the acquisition can be optimised, thus improving the battery
life time.
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M.3.4.2.2 Message notification

Each pager is identified by a group code Y1Y2 followed by an individual code Z1Z22723Z4
(see M.2.5.2).

The last digit Z4 indicates the interval number. The Z2Z3 digits determine a subgroup for
message notification to which a pager belongs. Thus, 256 subgroups have been defined
(00-FF).

For a given interval and a given minute, the 256 subgroups are represented by 50 bit
transmitted in two 13A groups, each bit indicating if a message for at least one pager
belonging to the corresponding subgroup will be transmitted during the considered interval.
However_one 13A group can be used instead of two, if type 7A group/Araffic is important,
which is the case for alphanumeric messages. In that case, only 25 notifi e used.

In the worst case of traffic, it is even possible to skip 13A group traf

The corrgspondence between the hexadecimal-coded Z2Z3 di the addresg notification
bit, is given in the Table M.17, Table M.18 and Table M.19

attached
set to 0.

The address notification bit is set to 1 if at least on
to this ndtification bit will receive a message, otherwj

M.3.4.2.3 Subtype description 6
B,TP

Checkword er@ | an c ckwo Address | checkword Address Checkword
Pl code + typ P STY IT N\|notification + s +
offset A [\code e bits offset C notification bits offset D
(N
EERENANNE RN N N\)*/M LIl LU
1 of oo oN[5Ts[x[2a. . .. .. 6 (s .....0

IEC

re M=t a — Subtype 000 — Group type 13A

Three Subty A are used as shown in Figure M.11a and Figure MJ11b.
<
Group 13 used only when 25 address notification bits (one 13A gfoup) are

used. Th is logated immediately after the 1A group starting the interval.

STY denotes the subtype of the group.

X is reserved for future use.

Table M.9 shows the CS (cycle selection) codes. They denote the parity of the minute if a
2 min cycle is implemented, and indicate if only a 1 min cycle or a mixing of both (1 min and
2 min cycle) is implemented.

Table M.9 — Cycle selection codes

cs
0 0 1 min cycle
0 1 reserved for future use
1 0 2 min cycle or mixed (even)
1 1 2 min cycle or mixed (odd)
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IT denotes the paging interval numbering.

The message sorting codes in Table M.10, S; and S,, indicate whether messages are sorted
or not.

Table M.10 — Message sorting codes

S, S,
0 0 Not sorted
0 1 Reserved for future use
1 0 Sorted in ascending order
4 ., P . , [
T 1 LUTICuU M ucsLeriulnty uruct (
N
ByTP
]
i
Checkword Group Checkword Address.| Checkword ddres Checkword
Pl code + type | | | PTY | [STY| + IT notification ¢ e\ +
offsetA |code offset B bits c QT tion bits | oftsetD
NN R HNNEE R LLLLL ] ATTTING L] LLLLLLL]
1hiohifo][csfoioln] [sis[xan\. L. . 7. ... | . 25
cs [ol gN[sishofea N T [CT6Yis. o 0
\_/ IEC
Figure M.11b — Subtype 001 and\010 ~ Group type 13A
The 13A(group, subtype ddressotification bits (two 13A groups) are

used. Th 1

high ordsg

oup starting the interval and rgpresents

Group 13A, subiype 0
bits (two| 13A groups

subtype 001, and repg

A group,

Figure M.11 — Group type 13A

Warnin%
The address>notification bits do not refer to the same pagers subgroups in gubtypes
000 (25 bity and ith 010 (50 bit).

The subtype 011 will be used to carry information for value added services (VAS) pagers.

M.3.4.3 One or two minute cycles

M.3.4.3.1 Cycle structure

A 120 s or 60 s main cycle is used depending on the pager programming. A pager operating
on a 120 s cycle wakes up from battery saving mode once every 2 min either during an even
or odd minute according to its Z3 digit (see M.3.6). A pager operating on a 60 s cycle wakes
up from battery saving mode once every minute.

The 1A group cycle structure is described in M.3.2.6.

If no 13A group is broadcast or if the receiver cannot decode the CS correctly, 1 min cycle
time has to be followed.
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M.3.4.3.2 Priority between the different kinds of group

When 13A groups are used, they shall follow immediately the 1A or 4A group (subtypes 000,
subtypes 001 or 010).

Either zero, one or two 13A groups may be used, and this number may be changed
dynamically by the operator or encoder as a function of paging traffic.

13A groups will be inserted automatically by encoders.

M.3.4.3.3 Loss of interval synchronization

e-following

'Eto the

At the brpadcaster's discretion messages may bé se order or with the |ndividual
address value of the pager sorted, 2 min\\n as¢ ~ order. A
pager mgy enter battery saving mode W '

M.3.4.5 Battery saving mode critéria

The pagérs designed to b +with thi

criteria described in M.2.2)

The pagér may enter t
following|criteri i

enhanced paging protocol shall ignore the

after the start of its own interval if any of the

& 7A group have been received;
interval different from the pagers' own and| the two

- i S 3 S ification bits in the beginning of the interval in the 13A subgrqup types
e$ponding to the pager’s address are set to zero and the related 13A
seceived correctly;

P pager’s
own (according to the sorting order) has been received.

M.3.5 Group type 7A message format
M.3.5.1 General

The group type 7A message format is as described in M.2.5, without any change. Table M.2 is
extended to new types of messages, as shown in Table M.11.
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Table M.11 — Codes for message types

T, T, T, T, Message contents
0 0 0 0 No additional message
0 0 0 1 Part of functions message
0 0 1 X 10 digit numeric message or part of functions message
0 1 X X 18 digit numeric message or 15 digit numeric message in international paging
1 X X X Variable-length message
1 1 1 1 Last group of a variable-length message
X indicates state 0 or 1
If variableflength (numeric, international numeric, international alphanumeric, funct@intemﬂ(n\al functions)
or tone-onfy paging calls are received by pagers designed according to the specification EN 671992 [21] then
incorrect displays of messages may result.

M.3.5.2 Paging without additional message: Tone-o

The first [fA group segment (1) of a tone-only message-i

The valug of the control byte X1X2is: 0 0 0 R P3

Paging ‘Ragingsegment
By,TP  A/B  address cod

Checkword it W Chec Xm} Checkword Checkword
Pl code + W~ | PTY +S ‘ agi - Paging *
offset A < T set > offset C offset D
RN AN \ [N [ 1] LINJAL LI EEENNEEE N
IO

Al 0 0 vi|ve |z z2 | R EY

\
BIERR

IEC

Y1Y2

Z1 ... 74 the individual code within the group
x1x2

Z4 BCD-coded digit 0 ... 9

Xn, Yn apdiZ1...Z23 hexadecimal character 0 ... F

The paging segment address code for segment (1), used to indicate the contents of blocks 3
and 4, is 0000. The control byte X1X2 is defined in M.3.5.3.

M.3.5.3 Paging with additional variable-length message

The first 7A group segment (1) of a variable length message is shown in Figure M.13.

The additional message is transmitted in consecutive 7A groups. Other group types may be
transmitted in between.
Other TA Other 7A Other 7A

group group group group group group...etc.

types 1 types 2 types 3
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The contents of each group is relative to the type of the variable-length message.

Paging Paging segment
B,TP A/B  address code

| |
i1

Checkword ‘ Checkword Checkword Checkword
Pl code + PTY + Paging * Paging *
offset A offset B offset C offset D
LI L LU LU LUl AR
7A
— group
loi1iiinfo] Wnlninu] | vi v on | 22| 3 | za | x1| x|
IEC
N
Figure M.13 — First 7A group of a variable-length message
Y1Y2 denotes the group code
Z1...24 denotes the individual code within the gr
X1X2 denotes the control byte
Z4 BCD-coded digit 0 ... 9

Xn, Yn apd Z1...Z3 hexadecimal character 0 ... F

The cont h mess$age. It also ipcludes a

Paging segment
address code

(in the second Type of the message

block ofleach 7A
group)

T | T T | e Yo N
0 0 0 0 Vé/\%\, Eq XR 3 2 | P1 | Pog [ Tone-only message
T
1 X X X /\Q 0 I\h\ R B P, | P, P0 Alphanumeric message
1 X X X 0 \1\ ﬁ\ P; | P, | Py | Py | Variable-length numeric message
1 X X X \ \Q \RQ R | P;|P,| Py | P, |Reserved for future use
1| xd] ™\ R NI R [ p, [ p, | P, | P, |Vvariable-tength functions message
R
Bits 9 anfl 10 denote the type of the variable-length message
NI denotes—the-natonatfinternationalbit
NI = 0: National message
NI = 1: International message
R denotes the paging call repetition flag, detailed in Table M.13
Py ..- P3 denote the paging call counter
E,, E4, Ep denote the extended message field for tone-only messages. Use

according to operator's definition.
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Table M.13 — Use of paging call repetition flag

Bit 12 (R) Description
0 Indicates the original (first time) transmission of a paging call, or that the repetition flag is not
implemented.
1 Indicates the repetition of an already transmitted paging call.
Bits 13-16, designated as P3-P0, form the paging call counter. The counter is individual to

each receiver address number, and is incremented by 1 every time a call is initially sent to the
receiver address number, independent of the message type used. When the call is repeated,

the counter shall have the same value as originally sent.

Note that the receiver address number is the group code + code =
Y1Y221422324.

The pagihg call counter may be used in the receiver to indicate hve been
lost.

Valid vallies for the paging call counter are 1 to 15, e paging
call countLer is not implemented. The paging call co is used in~a logp so that vallue 1 will
follow after value 15.

M.3.5.4

The 7A ¢ pnumeric
informati

The valu

Each of t

Checkword Checkword Checkword
Pl code oftset y offset B Paging offset Paging oftset D
T Y LN UL NENRRRRR RN
7A
group
loiN1i1]o] Blrlofofol @[ vi|v2]| &1 ] 2 SRR EE
A 1i0jo1| @ < C, Cy d,
Feilolel] @[ & | Gu ] [ G | G |
|A/B‘1 ‘1‘1‘0 | (k%5)| Chi20 ‘ Cri2n | | Crizo ‘ Chi23 |
AL 0 [ & [ el | [ Gl | (Gul |
T3 TU

IEC

Figure M.14 — Group type 7A national paging
with additional alphanumeric message

The paging segment address code is used to indicate the contents of blocks 3 and 4 in
respective groups, as indicated in Table M.14.
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Table M.14 — Paging segment address codes for alphanumeric message

T, T, T, T, Contents of blocks 3 and 4

1 0 0 0 Group and individual code Y1Y2 Z1 to Z4 and control byte X1X2

1 0 0 T [Message characters C, _ C,,,

1 0 1 0 | Message characters C,,,  C,.,

1 0 1 1 Message characters C,_ ., . C, .4,

1 1 0 0 Message characters C ., ..C .45

/N

1 ! v ! Message characters C, ., .C, . g K

1 L 1 0 | Message characters C,,,,...C,.,03

1 [ 1 1 End of alphanumeric message: last four or fewer/mgs ge\Qh cta\
Paging s acters of
the messfage transmitted (n is increased by 24 for ea
End of nTe 11 or by
a new ca
Recomm
Y1Y2
Z1..24
X1X2
Z4
Xn,Yn a
C,...Cpio e E.1.
M.3.5.5
The 7A le length
numeric:
The valu
Each of the groups contains 8 digits coded in 4 bit each.
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Paging Paging segment
ByTP A/B  address code

] |
it

Checkword ¢ / Checkword Checkword Checkword
Pl code + PTY + Paging + Paging *
offset A offset B offset C offset D
LLLLILL L] LLL L LLLLIL L] LLLLIL L]
7A
group
oi1i11][o] Bgifofojol [ vi|v2e | o] 2 28 | 24 | x1 ] x2
Agilolo[1| @ | by | b, | Dy | D, Ds | Dy | D; | Dy
B[t [o[]1] ® [(20 [on [Owa [Ons] | Dw{ww
|A/‘ ‘ 1 ‘ 1 ‘ 0 | (k+5)| Dn+40‘Dn+41 ‘ Dn+42‘Dn+43| n}ﬁll‘m‘ DM\ n+47|
K \1 1] o [ o0 [Pl \[Dm] [Oesl] \ [Pxe Dxm@ﬂ [ |
IEC
The paging segment address code is used to(i and 4 in

respectiv

T, | < N/ >\ )\ 'Gonten}s of blocks 3 and 4

1 [t 0 0 [\ Gro arﬁ |n?,ukdua de\Y1Y2)Z1 to Z4 and control byte X1X2

(I B R N @(@N.t\q{\l{x
1| d 1 /\ Mégige\jgﬁwe,,_D,,+23
1 1 <0\ \ Mé\ag>1igits D, .24...Dpus1

N
1 4 N I\/%sage digits D, ,5,...D, 30

D
N
1 1 0\ [Message digits D, ,;...D,.47
1 1 1 1 End of variable-length numeric message: last eight or fewer message digits.

The paging segment address code is repeated cyclically 1001 ... 1110 for every 48 digits of
the message transmitted (n is increased by 48 for each cycle).

End of message is indicated by the transmission of paging segment address code 1111 or by
a new call (indicated by altering the "paging A/B" flag).

Recommended maximum length of message is 160 digits.

Y1Y2 denotes the group code
Z1...24 denotes the individual code within the group
X1X2 denotes the control byte

Z4 BCD-coded digit 0 ... 9
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Xn, Yn and Z1...Z3 hexadecimal character 0 ... F
D,...Dpa7 denotes a hexadecimal character 0 ... A
Hexadecimal A is used to indicate a space character in the message.

M.3.5.6 National paging with additional variable-length functions message

The 7A group segments (1) to (I) of a national paging message with additional alphanumeric
information is shown in Figure M.16.

Each of the groups contains 8 digits coded in 4 bit each.

Paging Paging segment
By TP—A/B—audresstode /\&/\
] :
Checkword Checkword Checkw; Checkword
Pl code * PTY + Paging + Pagi +
offset A offset B N offset D
R REE RN [ LTI RN LINCRPNL LN

7A
group

o1i1i1]o] Aglifofolol ™[ vi | vz ?1\22\ N3 [ m | x| xe

A/Bl oloj1| @ | R % Fs Fs T Fe F2 | Fs
: O A

Pel1[olo1] @ | F\J\fw)/f‘mﬁ\mz> [ Fooa [ Foos | Free [ Foor |
e ) :

h;‘ 1 ‘ N‘ 0 +$+40 Erem ‘\‘\Mz ‘ y{a | | Fn+44‘ Fn+45.‘ Fras ‘ Fra7 |
|%\ T ( \ 1 \mﬂl wa Fod | [l [Frodl| ol | o]

IEC

The paging segm . des indi and 4 in
respectiv i ‘

T, }}\ Contents of blocks 3 and 4

1 [t 0 \(y Group and individual code Y1Y2 Z1 to Z4 and control byte X1X2

1 0 1 Message digits F,_F,

1 0 1 0 |Message digits F, 4. F,.4s

1 0 1 1 Message digits F, 5. .F .05

1 1 0 0 | Message digits Foioa...Fneaq

1 1 0 1 Message digits F .,  F, .49

1 1 1 0 [Message digits F,, ;... F .47

1 1 1 1 End of variable-length functions message: last eight or fewer message digits.

The paging segment address code is repeated cyclically 1001 ... 1110 for every 48 digits of
the message transmitted (n is increased by 48 for each cycle).
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End of message is indicated by the transmission of paging segment address code 1111 or by
a new call (indicated by altering the "paging A/B" flag).

Recommended maximum length of message is 160 digits.

Y1Y2 denotes the group code

Z1...Z4 denotes the individual code within the group
X1X2 denotes the control byte

Z4 BCD-coded digit 0 ... 9

Xn,Yn,Z1..Z3 and F,...F .47 hexadecimal character0 ... F
Hexadecimal A is used to indicate a space character inthe message.

The varigble-length functions messages can be used for example to
the air. No special dedicated protocol is currently defined.

jers over
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Figure o first 7A groups of an international alphanumeric mesgage

The first{twe” 7A group segments of an international variable-length numeric mespage are
shown in Figure M.18.

The value of the control byte X1X2 is: 0 0 NI R P3 P2 P1 PO with NI = 1.
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The two first 7A groups of an international
ablexlength functions message

n E.212

Y1Y2 e group code

Z1 .. zZ&K denotes the individual code within the group

X1 X2 notes the control byte

111213 denotes the country code according to ITU-T Recommendatio
1...13 armdZ# BCD-todedoigits 0~ 9

Xn, Ynand Z21...Z3

Cc

n-

D

n -

F..
OPC

The

Chi23

D447

Fn+47

recommended maximum

78 characters.

hexadecimal character 0 ... F

denotes a message character coded in 8 bit according to, Annex E,
Table E.1.

denotes a hexadecimal character 0 ... A

Hexadecimal A is used to indicate a space character in the message
denotes a hexadecimal character 0 ... F

Operator code (see footnote 2 to Figure M.10)

alphanumeric message is

length of an international

The recommended maximum length of an international variable-length numeric message is
156 digits.


https://iecnorm.com/api/?name=3183a514554e03bae786cec1eceac699

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Abbreviations
	4 Modulation characteristics of the data channel (physical layer)
	4.1 General
	4.2 Subcarrier frequency
	4.3 Subcarrier phase
	4.4 Subcarrier level
	4.5 Method of modulation
	4.6 Clock-frequency and data-rate
	4.7 Differential coding
	4.8 Data-channel spectrum shaping

	5 Baseband coding (data-link layer)
	5.1 Baseband coding structure
	5.2 Order of bit transmission
	5.3 Error protection
	5.4 Synchronisation of blocks and groups

	6 Message format (session and presentation layers)
	6.1 Addressing
	6.1.1 Design principles
	6.1.2 Principal features
	6.1.3 Group types
	6.1.4 Open data channel/Applications Identification
	6.1.5 Coding of the group types

	6.2 Coding of information
	6.2.1 General
	6.2.2 Coding of information for control
	6.2.3 Coding and use of information for display
	6.2.4 Coding of clock time and date (CT)
	6.2.5 Coding of information for Transparent Data Channels (TDC)
	6.2.6 Coding of information for in house applications (IH)
	6.2.7 Coding of Radio Paging (RP)
	6.2.8 Coding of Emergency Warning Systems (EWS)


	7 Description of features
	7.1 Alternative frequencies list (AF)
	7.2 Clock Time and date (CT)
	7.3 Decoder Identification (DI) and dynamic PTY Indicator (PTYI)
	7.4 Extended Country Code (ECC)
	7.5 Enhanced Other Networks information (EON)
	7.6 Emergency Warning System (EWS)
	7.7 In House application (IH)
	7.8 Music Speech switch (MS)
	7.9 Open Data Applications (ODA)
	7.10 Programme Identification (PI)
	7.11 Programme Item Number (PIN)
	7.12 Programme Service name (PS)
	7.13 Programme Type (PTY)
	7.14 Programme Type Name (PTYN)
	7.15 Radio Paging (RP)
	7.16 RadioText (RT)
	7.17 Enhanced RadioText (eRT)
	7.18 RadioText Plus (RT+)
	7.19 Traffic Announcement identification (TA)
	7.20 Transparent Data Channels (TDC)
	7.21 Traffic Message Channel (TMC)
	7.22 Traffic Programme identification (TP)

	8 Marking
	Bibliography
	Annexes
	Annex A (normative)Offset words to be used for group and block synchronisation
	Annex B (informative)Theory and implementation of the modified shortened cyclic code
	B.1 General
	B.2 Encoding procedure
	B.2.1 Theory
	B.2.2 Shift-register implementation of the encoder

	B.3 Decoding procedure
	B.3.1 Theory
	B.3.2 Implementation of the decoder


	Annex C (informative) Implementation of group and block synchronisation using the modified shortened cyclic code
	C.1 Theory
	C.1.1 Acquisition of group and block synchronisation
	C.1.2 Detection of loss of synchronisation

	C.2 Shift register arrangement for deriving group and block synchronisation information

	Annex D (normative)Programme identification codes and extended country codes
	D.1 General
	D.2 PI structure
	D.3 Extended country codes
	D.4 Country codes: ‘Nibble 1’
	D.5 Programme in terms of area coverage(codes for fixed location transmitters only): ‘Nibble 2’
	D.6 Programme reference number: ‘Nibbles 3 and 4’
	D.7 PI codes for low-power short range transmitting devices

	Annex E (normative)Basic and extended RDS character sets
	Annex F (normative)Programme type codes
	Annex G (informative)Conversion between time and date conventions
	Annex H (informative)ARI (Autofahrer-Rundfunk-Information) system –Discontinuation
	Annex J (normative)Language identification
	Annex K (informative)RDS logo 
	Annex L (informative)Open data registration
	Annex M (normative)Coding of Radio Paging (RP)
	M.1 General
	M.2 Basic paging protocol
	M.2.1 Coding characteristics for paging
	M.2.2 Transmitter network group designation
	M.2.2.1 General
	M.2.2.2 Transmission sequence (battery saving)

	M.2.3 Locking to a channel
	M.2.4 Loss of synchronization
	M.2.5 Group type 7A message format
	M.2.5.1 General
	M.2.5.2 Paging without an additional message
	M.2.5.3 Paging with an additional numeric message
	M.2.5.4 Paging with an additional alphanumeric message
	M.2.5.5 International paging with an additional numeric 15 digit message
	M.2.5.6 Functions message in international paging


	M.3 Enhanced paging
	M.3.1 General
	M.3.2 Multi-operator/area paging
	M.3.2.1 General
	M.3.2.2 Paging area code
	M.3.2.3 Operator code
	M.3.2.4 Extended country code
	M.3.2.5 Description of usage of 1A group variants for paging
	M.3.2.6 Compatibility with other RDS applications and timing of 1A groups
	M.3.2.7 Services using multi-operator/area
	M.3.2.8 Locking criteria
	M.3.2.9 Loss of synchronization
	M.3.2.10 International paging

	M.3.3 Extension of paging addressing mode
	M.3.4 Battery saving mode
	M.3.4.1 Overview
	M.3.4.2 Message notification/13A groups subtype description
	M.3.4.3 One or two minute cycles
	M.3.4.4 Organisation of the messages within an interval
	M.3.4.5 Battery saving mode criteria
	M.3.5.7 International paging with additional variable-length message
	M.3.6 Address notification bit versus pager individual address
	M.4 Examples of the traffic handling capacity of the specified radio paging system


	M.3.5 Group type 7A message format
	M.3.5.1 General
	M.3.5.2 Paging without additional message: Tone-only message
	M.3.5.3 Paging with additional variable-length message
	M.3.5.4 National paging with additional alphanumeric message
	M.3.5.5 National paging with additional variable-length numeric message
	M.3.5.6 National paging with additional variable-length functions message



	Annex N (normative)Country codes and extended country codes for countriesoutside the European Broadcasting Area
	N.1 African Broadcasting Area
	N.2 Allocations of symbols for countries in ITU Region 2
	N.3 Allocations of symbols for countries in ITU Region 3

	Annex P (normative)Coding of RadioText Plus information (RT+)
	P.1 General
	P.2 Definitions
	P.3 RT+ tag
	P.4 RT+ information elements and data model
	P.4.1 General
	P.4.2 List of RT/eRT content types
	P.4.3 Structures of RT+ messages
	P.4.4 Receiver data model

	P.5 Coding RT+ in ODA groups
	P.5.1 General
	P.5.2 RT+ identification (Group type 3A)
	P.5.3 Coding of the RT+ tag
	P.5.4 Clearing of RT+ messages

	P.6 Broadcasting conventions
	P.7 Receiving conventions
	P.8 Marking

	Annex Q (normative)Coding of enhanced RadioText (eRT)
	Q.1 General
	Q.2 Coding eRT in ODA groups
	Q.2.1 General
	Q.2.2 eRT identification (Group type 3A)
	Q.2.3 Coding of the eRT text string
	Q.2.3.1 General coding conventions
	Q.2.3.2 UCS-2 coding
	Q.2.3.3 UTF-8 coding


	Q.3 Broadcasting conventions
	Q.4 Receiving conventions
	Q.5 Marking

	Annex R (informative)RBDS in the USA
	Annex S (normative)List of RDS specific abbreviations

	Figures
	Figure 1 – Block diagram of radio-data equipment at the transmitter
	Figure 2 – Block diagram of a typical radio-data receiver/decoder
	Figure 3 – Amplitude response of the specified transmitter or receiver data-shaping filter
	Figure 4 – Amplitude response of the combined transmitter and receiver data-shaping filters
	Figure 5 – Spectrum of biphase coded radio-data signals
	Figure 6 – Time-function of a single biphase symbol
	Figure 7 – 57 kHz radio-data signals
	Figure 8 – Structure of the baseband coding
	Figure 9 – Message format and addressing
	Figure 10 – ODA version A groups
	Figure 11 – ODA version B groups
	Figure 12 – Basic tuning and switching information – Type 0A group
	Figure 13 – Basic tuning and switching information – Type 0B group
	Figure 14 – Programme item number and slow labelling codes – Type 1A group
	Figure 15 – Programme Item Number – Type 1B group
	Figure 16 – RadioText – Type 2A group
	Figure 17 – RadioText – Type 2B group
	Figure 18 – Application identification for open data – Type 3A group
	Figure 19 – Open data – Type 3B group
	Figure 20 – Clock-time and date transmission – Type 4A group
	Figure 21 – Open data – Type 4B group
	Figure 22 – Transparent data channels – Type 5A group
	Figure 23 – Transparent data channels – Type 5B group
	Figure 24 – In-house applications – Type 6A and 6B group
	Figure 25 – Radio paging – Type 7A group
	Figure 26 – Type 7B group
	Figure 27 – Traffic message channel – Type 8A group
	Figure 28 – Open data – Type 8B group
	Figure 29 – Allocation of EWS message bits – Type 9A group
	Figure 30 – Open data – Type 9B group 
	Figure 31 – Programme type name PTYN – Type 10A group
	Figure 32 – Open data – Type 10B group
	Figure 33 – Open data – Type 11A and 11B groups
	Figure 34 – Open data – Type 12A and 12B groups
	Figure 35 – Enhanced paging information – Type 13A group
	Figure 36 – Open data – Type 13B group
	Figure 37 – Enhanced other networks information – Type 14A groups
	Figure 38 – Enhanced Other Networks information – Type 14B groups
	Figure 39 – Open data – Type 15A group
	Figure 40 – Fast basic tuning and switching information – Type 15B group
	Figure 41 – Structure of Block 3 of Type 1A groups
	Figure 42 – Structure of variant 12 of block 3 of type 14A groups(linkage information) – National link
	Figure 43 – Structure of variant 12 of block 3 of type 14A groups(linkage information) – International link
	Figure 44 – Structure of Variant 7 of Block 3 of type 1A groups forIdentification of a programme carrying EWS information
	Figure B.1 – Generator matrix of the basic shortened cyclic code in binary notation
	Figure B.2 – Shift-register implementation of the encoder
	Figure B.3 – Parity-check matrix of the basic shortened cyclic code
	Figure B.4 – Shift-register implementation of the decoder
	Figure C.1 – Group and block synchronisation detection circuit
	Figure D.1 – PI structure
	Figure D.2 – Structure of Variant 0 of Block 3 of type 1A groups (ECC)
	Figure D.3 – European Broadcasting Area – Correspondence between geographical locations and the symbols used
	Figure G.1 – Conversion routes between Modified Julian Date (MJD) and Coordinated Universal Time (UTC)
	Figure J.1 – Language identification code allocation
	Figure M.1 – Group type 7A message format for radio paging
	Figure M.2 – Group type 7A paging without an additional message
	Figure M.3 – Group type 7A paging with an additional 10 digit message
	Figure M.4 – Group type 7A paging with an additional 18 digit message
	Figure M.5 – Group type 7A paging with an additional alphanumeric message
	Figure M.6 – Group type 7A paging with an additional international 15 digit message
	Figure M.7 – Functions message in international paging
	Figure M.8 – Variant 0 of 1A group with PIN
	Figure M.9 – Variant 2 of 1A group with PIN
	Figure M.10 – Variants of 1A group without PIN
	Figure M.11 – Group type 13A
	Figure M.12 – Group type 7A paging with tone-only message
	Figure M.13 – First 7A group of a variable-length message
	Figure M.14 – Group type 7A national paging with additional alphanumeric message
	Figure M.15 – Group type 7A national paging with additional variable-length numeric message
	Figure M.16 – Group type 7A national paging with additionalvariable-length functions message
	Figure M.17 – The two first 7A groups of an international alphanumeric message
	Figure M.18 – The two first 7A groups of an internationalvariable-length numeric message
	Figure M.19 – The two first 7A groups of an internationalvariable-length functions message
	Figure M.20 – Traffic handling capacity, busy hour, call rate = 0,10 calls/pager/hour
	Figure M.21 – Traffic handling capacity, busy hour, call rate = 0,067 calls/pager/hour
	Figure M.22 – Traffic handling capacity, busy hour, call rate = 0,05 calls/pager/hour
	Figure P.1 – RT+ information of the category ‘Item’ (see Table P.2) will be attachedto the programme elements Item 1 and Item 2
	Figure P.2 – RT+ information of the category ‘Item’ will be attached to the programme elements Item 1 and Item 2, but not to the programme element News
	Figure P.3 – RT+ information of the category ‘Item’ will be attached only to the programme element Item 1, but not to the programme element Talk
	Figure P.4 – Bit allocation for group 3A (message bits and AID)
	Figure P.5 – Coding of the message bits of the application group
	Figure Q.1 – Bit allocation for group 3A (message bits and AID)
	Figure Q.2 – Coding of the message bits of the application group

	Tables
	Table 1 – Encoding rules
	Table 2 – Decoding rules
	Table 3 – Group types
	Table 4 – Main feature repetition rates
	Table 5 – Group repetition rates
	Table 6 – ODA group availability signalled in type 3A groups
	Table 7 – STY codes
	Table 8 – Codes for TP and TA
	Table 9 – Bit d0 to d3 meanings
	Table 10 – VHF code table
	Table 11 – Special meanings code table
	Table 12 – Code tables according to ITU regions;LF/MF code table – For ITU regions 1 and 3 (9 kHz spacing)
	Table 13 – Code tables according to ITU regions;MF code table – For ITU region 2 (10 kHz spacing)
	Table A.1 – Offset word codes
	Table B.1 – Offset word syndromes using matrix of Figure B.3
	Table C.1 – Offset word syndromes for group and block synchronisation
	Table D.1 – PI code structure
	Table D.2 – European Broadcasting Area – Symbols used for ECC and PI country codes
	Table D.3 – Area coverage codes
	Table D.4 – Programme reference number codes
	Table D.5 – PI codes for short range transmitting devices
	Table E.1 – Basic RDS character set
	Table E.2 – Non-transmitted UCS-2 equivalents (1 of 7)
	Table E.3 – Extended RDS character set, for eRT only (1 of 13)
	Table F.1 – Programme type codes and corresponding terms for display
	Table G.1 – Symbols used
	Table J.1 – Language identification codes
	Table M.1 – Pager group codes
	Table M.2 – Codes for additional message content
	Table M.3 – Paging segment address codes for 10 and 18 digit messages
	Table M.4 – Paging segment address codes for alphanumeric messages
	Table M.5 – Paging segment address codes for international 15 digit messages
	Table M.6 – Paging segment address codes for functions message
	Table M.7 – Sub-usage codes
	Table M.8 – Group designation codes
	Table M.9 – Cycle selection codes
	Table M.10 – Message sorting codes
	Table M.11 – Codes for message types
	Table M.12 – Description of the control byte
	Table M.13 – Use of paging call repetition flag
	Table M.14 – Paging segment address codes for alphanumeric message
	Table M.15 – Paging segment address codes for variable length numeric message
	Table M.16 – Paging segment address codes for national paging with variable-length functions message
	Table M.17 – Address notification (50 bit)
	Table M.18 – Address notification (25 bit)
	Table M.19 – Z3 parity relationship
	Table P.1 – RT+ information elements
	Table P.2 – Code list and ‘RT+ class’ description of ‘RT/eRT content types (1 of 3)
	Table Q.1 – eRT information elements




