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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
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other IEC
lications is
subject of
or audio,

video and data services and content, of IEC technical committee 100: Audio, video and
multimedia systems and equipment.

This second edition cancels and replaces the first edition, published in 2000 and constitutes a
technical revision.

The main changes with respect to the previous edition are listed below.

e the list of RDS country codes, inclusive of the extended country codes, has been updated
in Annexes D and N;

e Annex E, containing the character code tables to be used in RDS has been updated;

e RadioText Plus has been added as a new feature in Annex P;

e Enhanced RadioText has been added as a new feature in Annex Q.
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NOTE 1 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. Nevertheless, cross-referencing between this edition and the previous edition remains
possible. To find the corresponding subclause quickly, it is basically sufficient to subtract 3 clauses. Example: see
6.1.5.1 becomes, see 3.1.5.1 in the first edition.

The text of this standard is based on the following documents:

CDhV Report on voting
100/1454/CDV 100/1557/RVC

Full information on the voting for the approval of this standard can be fo/uﬁd\in the report on
voting indlicated in the above table.

NOTE 2 Hor technical reasons equations and some figures had to be left hccordance

with the ISQ/IEC Directives, Part 2.

The committee has decided that the contents of this i ih uncharged until
the mainfenance result date indicated on the IEC i "http://webstore.jec.ch" in
the data felated to the specific publication. At thi

* reconfirmed;
+ withdfrawn;

+ replag¢ed by a revised edition, or
*+ amended.

A bilingugl version of the puybli

The contents of tbj c
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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

stereophqnic (pilot-tone system) or monophonic programmes ( see claisé~2 — Normative
referencgs ITU-R Recommendations BS 450-3 and BS 643-2). The in objectives of RDS
are to enable improved functionality for FM receivers and to make thg iendly by
using features such as Programme Identification, Programme i i t}ay and
where applicable, automatic tuning for portable and car radios elevant
basic tuning and switching information therefore has to be imgleme 0 group
(see 6.1.
2 Normative references
The follo pbcument.
For dateg 5t edition
of the ref
ISO/IEC cter Set
(ucs)
ISO 14819 (all parts), ia traffic
message| Coding (TMQ
ITU-R Reg psting at
VHF
ITU-R Reg ns in FM
radio recpi

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

US NRSC-4-A, 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 and conventions
For the purposes of this document, the following terms and definitions apply.

3.1
AM
amplitude modulation (broadcasting)
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3.2
ARI
Autofahrer-Rundfunk-Information, see annex H

3.3
FM
frequency modulation (broadcasting)

3.4

group type and version

RDS uses 16 data groups, 0 to 15, each with either a version A or B. The combination of a
particular group and a particular version is then called group type, OA for mple, or type OA

group. For nvnmpln, f\]lpﬂ Q group-means-version A and B of data group Q

3.5
hexadecjmal notation
througholit this standard the C notation “Ox” is used for hex (ba 6) bees

3.6

LF

long wavg broadcasting frequency band (ITU, Regio

3.7

MF

medium Wave broadcasting frequency band 3 Regie
3.8

RDS speicific abbreviations injti %

see Claupe 7 and Annex §

3.9

VHF

very high Hz, only
(ITU)

4 Mod

41 G¢

The Radi ta System

transmitters’ in-th e 87,5 MHz to 108,0 MHz, which carry stereophonic (pilot-tone system)
or monophanic sound broadcasts specified in ITU-R Recommendation BS.450-3.

is intended for application to VHF/FM sound brochasting

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
the data source equipment at the transmitter and a typical receiver arrangement are shown in
Figures 1 and 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.
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During monophonic broadcasts the frequency of the subcarrier will be 57 kHz + 6 Hz.

oL 1 __11l_| Lo
] I I I I Sound = Stereo coder Multiplex signal r\
programme with _|_ VHF/fM
@ JW_JTU_H_LH.L‘_L'_LFHL', signals | pre-emphasis ‘\P/ transmitter
Right 19 kHz pilot-tone

@ \‘ reference signal /_
Biphase symbol generator i
|
S d-carri
NRZ Delay Shoping filter :Aupﬂr sem::\:;:o(\
Radio- to polar I g :
date impulse [ L_')._I cosde
converter A 4
message
source
57 Rz
T S ubcayrier
| | 1
2 57 kHz
) N oscillator
1187.5 Hz bit-rate clock
Figure 1 — Block diagram o agquipment at the transmitter
®@ nUUUuuUuuuuY
Multiplex|signal input
(trom VHF IFW demodulator) m\?‘dw . ® MWL
: < with dedemdhasis ound programme signals
[ Biphase symbol decoder @ w—l—r
ol N NN AN —r———————————————— -
| | I ]
Y | Linear | @
i | inverter 5 < | }
| | ‘ Difterential decode
L { I rTTT T B
~ Bro ! !
~o A | | |
57 kHz 2.4 kHz | ' | j
\ I : |nfde%ru'e Slicer | !
. and dump !
l | B RO S .
L | | i
L —J
-T _ Date
? | processor
1
1
Py I
1187.5 Hz
bit-rate clock
57 kHz Bit-rate
subcarrier clock
recovery recovery

*NOTE The overall data-shaping in this decoder comprises the filter F; and the data-shaping inherent in the
biphase symbol decoder. The amplitude/frequency characteristic of filter Fq is, therefore, not the same as that
given in Figure 3.

Figure 2 — Block diagram of a typical radio-data receiver/decoder
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4.3 Subcarrier phase

During stereo broadcasts, the subcarrier will be locked either in phase or in quadrature to the
third harmonic of the 19 kHz pilot-tone. The tolerance on this phase angle is + 10°, measured
at the modulation input to the FM transmitter.

4.4 Subcarrier level

The deviation range of the FM carrier due to the unmodulated subcarrier is from +1,0 kHz to
17,5 kHz. The recommended best compromise is +2,0 kHz (see NOTE). The decoder/
demodulator shall also operate properly when the deviation of the subcarrier is varied within
these limits during periods not less than 10 ms.

he nominal

NOTE Wilh this level of subcarrier, the level of each sideband of the subcarrier corr
wave after

peak deviation level of 2,0 kHz for an ‘all-zeroes’ message data stream (i.e. a conti
biphase enfoding).

The maximum permitted deviation due to the composite multipl

4.5 Method of modulation

The subdarrier is amplitude-modulated by the shaped i (see 4.8).
The subdarrier is suppressed. This method of modulatio nt of as a
form of two-phase phase-shift-keying (psk) with.8 ‘

4.6 Clpck-frequency and data-rate

The basi¢ clock frequency is obtained (by i Cy by 48.
Consequgntly, the basic data : Y bit/s.

4.7 Differential coding

The sourfe data@e ansmijte

Q utp New input New output
N (at timeA, ) (at time t) (at time t,)
i-1
<\ > 0 0 0

g rules:

— Encoding rules

P

0 1 1
1 0 1
1 1 0

where t; is some arbitrary time and t,_, is the time one message-data clock-period earlier, and
where the message-data clock-rate is equal to 1 187,5 Hz.

Thus, when the input-data level is 0, the output remains unchanged from the previous output
bit and when an input 1 occurs, the new output bit is the complement of the previous output
bit.

In the receiver, the data may be decoded by the inverse process:
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Table 2 — Decoding rules

Previous input New input New output
(at time t;_,) (at time t;) (at time t;)
0 0 0
0 1 1
1 0 1
1 1 0

The data is thus correctly decoded whether or not the demodulated data signal is inverted.

4.8 D4ta-channel spectrum shaping

The powgr of the data signal at and close to the 57 kHz subcarri

each sou

This is d
principle

in Figurg 1. In concept, each source bit gives rise

logic 1 at

and a log

These impulse-pairs g

spectrum

and herg

ce data bit as a biphase symbol.

source gives:

ic 0 at source gives:

where C

if 0<fs< 2ty
iff > 2t

11875

ty

>coding

ers. The
matically
50 that a

(1)

(2)

d-limited

(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) so that, ideally, the
data filtering at the receiver should be identical to that of the transmitter, i.e. as given above
in Equation (3). The overall data-channel spectrum shaping H,(f) would then be 100 % cosine

roll-off.

The specified transmitter and receiver low-pass filter responses, as defined in Equation (3)
are illustrated in Figure 3, and the overall data-channel spectrum shaping is shown in Figure 4.

The spectrum of the transmitted biphase-coded radio-data signal is shown in Figure 5 and the
time-function of a single biphase symbol (as transmitted) in Figure 6.

The 57 kHz radio-data signal waveform at the output of the radio-data source equipment may

be seen i

n the photograph of Figure 7.
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5 Baseband coding (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 bits each. Each group comprises 4 blocks of 26 bits each. Each block
comprises an information word and a checkword. Each information word comprises 16 bits.

Each checkword comprises 10 bits (see 5.3).

Group = 4 blocks = 104 bits

[
Block 1 | Block 2 | Block 3 | Block 4
- Block = 26 bits \ \\\\\ \
Information word 4 MoMﬁset rd
I / "N N
B -7 /Al N
Pae - / : AN
P i/ N
- Information word = 16 bits r\ J A P\ Checkword = 10 bits D
C ¢ W \
m]S m14 m 3 m12 m11 m10 rﬁ9 m8 m7 m6 mS m}\ m3 m2 m1 Q \C‘Q,/c/'S C‘7 C'G cIS C'4 C'3 <:2 C'1 c'O
Figure 8 — Str tu%th&and coding
5.2 Order of bit tra
All information wotds, mbers or binary address values have their most
significant bit ( ) tKa igure 9). Thus the last bit transmitted inl a binary
number qr address’he
The datd transmissi ronous and there are no gaps between the groups or
blocks.
\ One group = 104 bits ~87.6 ms
ck \/ Block 2 Block 3 Block 4
t Firs transmittewup B, TP Last transmitted bit ¢f group t
1 | 2
Checkword GmupH Checkword Checkword Checkword
Pl code + type PTY + + + PI
offset A code offset B offset Cor C' offset D
IR [ LI IR EENE R NN EEEEENEEE
- Offset C = version A
Most signifiant bit Least signifiant bit Offset C' = version B
l l l . l l l
A, A, A, A, | By | pos | PT, | PT, | PT, | PT, | PT,
| | | code | | | l
| | | * | | | |
\
4 - bit group type code 0 = version A
1=versionB
NOTE 1 Group type code = 4 bits (see 6.1).
NOTE 2 B, = version code = 1 bit (see 6.1).

NOTE 3 PI code = Programme ldentification code = 16 bits (see 6.2.1.1 and Annex D).
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NOTE 4 TP = Traffic Programme Identification code = 1 bit (see 6.2.1.3).
NOTE 5 PTY = Programme Type code = 5 bits (see 6.2.1.2 and Annex F).

NOTE 6 Checkword + offset ‘N’ = 10 bits added to provide error protection and block and group synchronization
information (see 5.3 and 5.4 and Annexes A,B and C.

NOTE 7 t; «t,: Block 1 of any particular group is transmitted first and block 4 last.

Figure 9 — Message format and addressing

5.3  Error protection

Each transm|tted 26-bit block contains a 10-bit checkword wh|ch is pr|mar|Iy mtended to
enable t siver/decods A cou ion. This
checkwo d (| e. Cg, C'g, ... C'gin Flgure 8) is the sum (modulo 2) of

a) the r¢mainder after multiplication by x'0 and then division (
polynpmial g(x), of the 16-bit information word;

[(he generator

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

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

and whete the offset values, d(x), which are difft - ithi see 5.4)
are giver] in Annex A.

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

The chepkword ted m.s.b. (i.e. the coefficient of c|g in the
checkword) first i 5 a.end of the block which it protects.

The aboye descyipti he\error protection may be regarded as definitive, bdit further
explanatory ng i nd C .

The code is also an optimal burst error correcting code [5] and is capable of correcting any
single burst of span 5 bits or less.

1 Figures in square brackets refer to the Bibliography.
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5.4 Synchronisation of blocks and groups

The blocks within each group are identified by the offset words A, B, C or C' and D added to
blocks 1, 2, 3, and 4 respectively in each group (see Annex A).

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
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 synchronisatiofi information at the
receiver {s given in Annex C.

6 Mespage format (session and presentation layers)

6.1 Addressing
6.1.1 Design principles

The basif design principles underlying the messag sing structufe are as

follows:

a) the messages which are to be rep ; for which a short agquisition
time i codes, in general, ogcupy the
same|fi herefore be decoded without reference
to an ation;

b) therelis no fixed rhyt it aripus types of group, i.e. therelis ample
flexib|lity to interle i =\ of mes age to suit the needs of the users at any

given|time and to allo

c) addrgssing i i i mation content of those blocks, which are not

dedicpted to

d) eachgroup is, 2 a ib addressed to identify the information cont¢nt of the
vario g

e) the example
one group, typeis\reserv or basic tuning mformatlon another for RadloText etc This is
impogtar kinds are
not fg Instead,
they & at more frequently those group types which contain the messages
they want.to

f) to allow icati i i tample, a

number of group types (see Table 6) may be used for Open Data Applications (see 6.1.4
and 7.9).
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6.1.2 Principal features
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The main features of the message structure have been illustrated in Figure 9. These may be

seentob

e:

a) the first block in every group always contains a Programme ldentification (Pl) code;

b) the first four bits of the second block of every group are allocated to a four-bit code which
specifies the application of the group. Groups will be referred to as 0 to 15 according to
the binary weighting A;=8, A, =4, A, =2, A, =1 (see Figure 9). For each group (0 to
15) two ‘versions’ can be defined. The ‘version’ is specified by the fifth bit (B,) of block 2
as follows:

1) By = 0: the Pl code is inserted in block 1 only. This will be cgJ-Ied\version A, for

€3

2) B
C3

In generg

c) the P
locati

The PI, §
that cont
message
done for
C') is uss
can then
value of

ample group type UA, TA, eic.

lled version B, for example group type 0B, 1B, etc.
I, any mixture of version A and B groups may be trans

rogramme Type code (PTY) and Traffic Program
bns in block 2 of every group.

PTY and TP codes can be decoded without re
hins the information. This is essential to il

be used to indicate directly
By in block 2.

= 1: the PI code is inserted in block 1 and block 3 of all g

up p>‘ﬁb

is will be

Lpy fixed

the one
kinds of

shall call

ny group
ce to the
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6.1.3

Group types

- 21 -

Table 3 — Group types

Group type code Flagged
Group in type P
type A, A, A, A, B, 1A Description
groups

0A 0 0 0 0 0 Basic tuning and switching information only (see
6.1.5.1)

0B 0 0 0 0 1 Basic tuning and switching information only (see
6.1.5.1)

1A 0 0 0 1 0 Programme Item Number and slow labelling
codes only (see 6.1.5.2)

1B 0 0 0 1 1 Programme Item Numszee 6.1?5\2)

2 A o o |1 o Jo RadioText only (se<e/6\.<\5,.3) (\

2B o (o [1 o [1 RadioText only (se86.15.3) )

3 A 0 0 1 1 0 Applications fdentifieabtion/¥or A ohly (see
6.1.5.5)

AN

3B o o |1 |1 |1 Open D&(A%Qqﬁé}s\ >

4 h o [1 o o Jo ck-tim Mfé on\x(see 6.1.5.6)

4B o [1 o o [1 B bpeﬁD}ataAANca%ns/

5A 0 1 0 1 0 T%s ar{ZBData hannels (32 channel$) or

(\ ODA({s86\6.1 .5
5B 0 1 0 1 1 l nstha Channels (32 channels$) or
/] QDA (see 6.1.5.8)

6 A o |1 |1 o Jo \ O\ Noy}e applications or ODA (see 6.1.5/9)

6B E 4 0/ ) @House applications or ODA (see 6.1.5/9)

7A 0 1 [\ 1 1\\ f(\ &/ Radio Paging or ODA (see 6.1.5.10 and nnex
M)

7B (/\ 1 S 1 1 1\ ) Open Data Applications

8 A 1 0 \B\ Traffic Message Channel or ODA (see 6§1.5.12)

8B 1/ })\ 0 % Open Data Applications

9 A 1 0 1 /0/ Y Emergency Warning Systems or ODA (s¢e

\ 6.1.5.13)

9 IB/\ 1 0 1 1 Open Data Applications

107&\ \k } 0 0 Programme Type Name

10|B \1\ 6\ 1 0 1 Open Data Applications

111 A 1 \({ 1 1 0 Open Data Applications

11B 1 0 1 1 1 Open Data Applications

12 A 1 1 0 0 0 Open Data Applications

12 B 1 1 0 0 1 Open Data Applications

13 A 1 1 0 1 0 Y Enhanced Radio Paging or ODA (see Annex M)

13 B 1 1 0 1 1 Open Data Applications

14 A 1 1 1 0 0 Enhanced Other Networks information only (see
6.1.5.19)

14 B 1 1 1 0 1 Enhanced Other Networks information only (see
6.1.5.19)

15 A 1 1 1 1 0 Open Data Applications

15 B 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 appli-
cation.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

Group types
Main features which contain

this information

Appropriate

repetition

,Tate per second

Programme ldentification (Pl) code all
Programme Type (PTY) code all
Traffic Prpgramme (TP) identification code all
Programme Service (PS) name ¢ 0A, 0B
Alternative frequency (AF) code pairs 0A

Traffic anhouncement (TA) code
Decoder identification (DI) code
Music Spgech (MS) code
RadioText (RT) message

Enhanced other networks information (EON)

up to 2°

a8 Valid |codes for this item will normally ever the
transn
b A totdl of 16 type 2A grou refore, to
transmit this message in
¢ The nmaximum cycle ti services
shall e less than 2 min.
4 PS sHall only b ed nessages
giving| sequentia or
A total of fore four
type OA grou e\reguired per second. The repetition rate of the type OA group may be
reduced is\needed for other applications. But a minimum of two| type 0A

to take 4[ssormore t6 acquire the PS name for display.

essaly to ensure correct functioning of PS and AF features.|However,

p tuning is affected by the repetition rate of type 0 groupg (TP/TA,

all be noted that in this case transmission of the complete PS will [take 2 s.
i reception conditions the introduction of errors will cause thg receiver
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The following mixture of groups is suitable to meet the repetition rates noted above.

Table 5 — Group repetition rates

Typical proportion

Group types Features (t);pgerct,:‘apnssr(:\fitttt:ei:
%
OA or 0B Pl, PS, PTY, TP, AF?, TA, DI, MS 40
1A or 1B Pl, PTY, TP, PIN 10
2A or 2B PI, PTY, TP, RT 15b
14A or 148 Pl_PTY TP _EQN /7 N\_ 10

Any other Other applications

A r\x
#  Type PA group only. \>
®  Assun ing that type 2A groups are used to transmit a 32-character Radio t ssagenA mixurengf type 2A
and 2B groups in any given message shall be avoided (see 6.1.5.3).
N

6.1.4 Dpen data channel/Applications Identificz

6.1.4.1 Use of Open Data Applications

Open Da standard. They are sgubject to
a registration process and registered applications are-listed_iri the EBU/RDS Forum — ODA
Directoryj ' j andards and normative spedifications.
These s i i i public domain, i.e. TMC, gRT, RT+
and ODA and Q and Clause 2) or privatgly owned
(and not a q and grivate do not imply the degree ¢f access
to servics icati . e a public domain service may wejl include
encryptio

ODAs, w | ivats t conform to all requirements of this, the RDS, |or RBDS
specifica ofs i in"any ODA may require any aspect of a primjary RDS
feature tc be transmitted in accordance with this specification. [This is to
ensure th e_trapsiissionof anmODA cannot adversely affect devices built in actordance

with the &
4
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Table 6 — ODA group availability signalled in type 3A groups

An ODA
operate
case, the
the Appli
the vers@
Table 6 4

6.1.4.2

Group Application . .
type group type Availability for Open Data Applications
code
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 N
6B 01101 Available when not used for IH A
7A 01110 Available when not used for RP AN WS
7B 01111 Available unconditionally \ N
8A 10000 Available when not used for TMC N\ >
8B 10001 Available unconditionally (\ \\ \
9A 10010 Available when not used forEWS~_ 2\\ N/
9B 10011 Available unconditionfﬁly ~ \ >
108 10101 Available uncondffiogally” / N
11A 10110 Ava@bk\uno@%io@any k ), M
11B 10111 Available unbenditionally N/
12A 11000 Avail@le uncorhikio\\qlly
128 11001 Availé\ble hqc&\gitic}m\lh\/
13A 11070, "\ (| Availaglewireirrot wsed for RP
138 1[1B~Q vai able\\wnally
15A 1110 > A\/\z\a@b\re\u@snditionally
1 %Qcieh\gleaning: temporary data fault (encoder status)

roup ty

iomAvand/or

ersion B groups, however it must not be de
n exception is TMC, which uses group type 8

e used by the ODA in any particular transmission is sig

ificatio ID) carried in type 3A groups (see 6.1.5.4). Table

Applications — Group structure

signed to
A. In any
nalled in
6 shows
shown in

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.

Pl code

Checkword  |Group

offset A code

+ type PTY

Checkword Checkword
+ +
offset B offset C

Checkword
+
offset D

Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with section 6.1.4

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 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
IR RN RN RN
‘ ‘ ‘ /\
XX XX j
6.1.5 Coding of the Group types
6.1.5.1 Type 0 groups: Basic tuning and switching inf
The repefition rates of type 0 groups must be chg
Figure 12 shows the format of type OA 3 i DUpSs.
B, TP
Checkword H H¢ : d - Checkword Checkword
eckwor Group | eCkior 4 . eckwor . eckwor
Pl codk N pe PTY | | Alternjative| Alternative + Programme service A
offset A code | offse! ency | frequency offset C name segment offset D
EERENARE] RN L1l \ ‘ EERENNE AR EERENAREENAEE
01810 M =) |a7‘a6‘35‘34‘33‘32‘31‘ao| |b7 ‘bs‘bs‘bzx‘ba‘bz‘bw‘bo|b7‘bs‘bs‘t4‘b3‘bz‘b1‘bo|
frt
0 1 2
ecoden\| d, 0 1 3 4
coqtrol 2 1o T T T
its 1 5 6
d, 11 7 8
< Proggzgxiec:tr;zn;fez:d DI Character numbers
Figure~42 Basic tuning and switching information — Type 0A group
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M/S
B, TP TA | DI segment
!

-1 O

LK
Checkword  [Group : Checkword Checkword Programme service Checkword
Pl code + type PTY I + Pl code + 9 +
offset A code | offset B offset C' name segment offset D
|
NN L] LI L NN NN
oioioiol 1] [oelq [b, o, o, o, o o, Tb, [ogo, Tog b o, bs o, Toy [y
d 00 1 2
Decoder 0 1 3 4
control § < T T - T - T T T T ST T T T T T T
bits ld 10 5 6
‘I 7 8

Y L

haracter nthmbevi

Type OA| groups are usually transmitted whenever alternati QUR! oiEs
groups without any type OA groups may be transmitted o
exist.

segment address

Type 0B
o nativ frequencies

There arg¢ two methods (A and B) for transmission of alt i ci .2(1.6.2).

The Prog lay on a
receiver. ¢ selection.
The use i i ter name is not permitted (see
also 6.2.p allow an
instant d gtored for
subsequ ason PS
shall gen

If a brogdcaster wishe [ ) Rrogramme Service names, programme-related
informatipn or an

NOTE 1 \ of course,
the version|

NOTE 2 H (TP) code,

see Figure
NOTE 3 §

NOTE 4 MS =

NOTE 5 0QOI=\Decoder-ldentification control code (4 bits) (see 6.2.1.5). This code is transmitted as 1|bit in each
type 0 group. The Programme Service name and DIl segment address code (C1 and C, ) serves to locate these bits
in the DI codeword. Thus in a group with C1C, = ‘00’ the DI bit in that group is d;. These code bits are transmitted
most significant bit (ds ) first.

NOTE 6 Alternative frequency codes (2 x 8 bits) (see 6.2.1.6).

NOTE 7 Programme Service name (for display) is transmitted as 8-bit characters as defined in the 8-bit code-
table, Table E.1. Eight characters (including spaces) are allowed for each network and are transmitted as a 2-
character segment in each type 0 group. These segments are located in the displayed name by the code bits C,4
and G, in block 2. The addresses of the characters increase from left to right in the display. The most significant bit
(b7) of each character is transmitted first.

6.1.5.2 Type 1 groups: Programme Item Number and slow labelling codes

Figure 14 shows the format of type 1A groups and Figure 15 the format of type 1B groups.
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When a Programme Item Number is changed, a type 1 group shall be repeated four ti

mes with

a separation of about 0,5 s. The unused bits in block 2 (type 1B only) are reserved for future

applications.

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.

B, TP
Checkword i Checkword Checkword Checkword
Ol Goup e (] s . Ol . e Ol
ow labellin Programme item
Pl code + type PTY + g . ogramme ite .
offsetA  |code offset B codes offset C number code offset D
NN s T I I I O
5 bits
- | Radio Paging Codes [N
TuTo o] TR AR SR I
| Pl
day’ ur inute

b15 bM b13 b12 bﬂ bWO b9 b8 b7 bG b5 b4 b3 b2 bO

20(22 127 |20 21279 2°|28 | 27 | 28| 2° |2* |23 42* 1Rl 2
0) LAjo|O Paging 2 ExtendedCyﬁtryCode”

M |]ofo not assi ned\ S /
2 |[LAjo]|1]0 Pagthiﬁca o / /\>
® |t o]1] L{Quag‘ecm%s» \ N
@ |l 1]0]o0 no&{gned\

) (wl1jo]1]/ notagsigned

\ &orN broa}‘ ster: v
B IdenM}f EWS cha@el 7
N

de

=]

ajan

NOTE 1 Tlhe Linka 4 od for Linking RDS Programme Services’ (see 6.2
NOTE 2 N e F ed for the Operator Code in Radio Paging with the Enhan
Protocol, d 3

NOTE 3 H B defined separately (see Annex D).

information may be decided unilaterally by the broadcaster to suit the applid

consumer receivers sh entirely ignore this information.

1.8.3).

ced Paging

ation. RDS

NOTE 6 1’|2e coding.of thi

NOTE 7 The Emergency Warning Systems (EWS) are defined separately (see 6.2.6). This identification should

not be used when EWS is implemented as an ODA.

Figure 14 — Programme Item Number and slow labelling codes — Type 1A group
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B, TP
heckword i heckword Checkword Checkword
Checkwor Group Checkwor eckwor . eckwor
Pl code +  fopel| || PTY + Pl code + Programme item +
offset A code offset B offset C' number code offset D
RN L] LI

Spare bits
(5)

01010111

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

NOTE 2 Tihe

broadcaste

NOTE 3
valid Progr
bits in blo
implementg

NOTE 4 H
data carrie
proportion

6.1.5.3

Figure 14

version code By.

ogta e—HemNurbertstheschedutes e tshed by the

. The day of month is transmitted as a five-bit binary number in the 3 ransmitted

t binary number in the range 0-23. The spare codes are not used. Minutges itted ps a six-bit
ber in the range 0-59. The spare codes are not used.

ate that no

bmme Item Number is being transmitted. In this case, if no Radio remaining

Ck 4 are undefined. However, in the case of type 1A groups Paging is

nes the application of

ed, in any

H in bits bis to by. A broadcaster may use as many/or 3s \ codes as wis
bnd order.
Figure 15 — Progra
Type 2 groups: RadioText
shows the format of type 2A 17 the format of type 2B groups.

Figure 16 — RadioText — Type 2A group

ol codd Ch +WOI’ Radiotext Checiword Radiotext Chec-l:-word
offset A segment offset C segment offset D
[EEEEEEEEE] WA AN | 1ol [EEEEEEEREENEEN RN
oL N RS (o oo o) [l ool oo ool o
< d
Textségment : Textc:haracter‘numbe‘r
0000 0 1 2 3
00 01 4 5 6 7
11010 60 61 62 63
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Text A/B flag.
B, TP
heckword U ‘ heckword Checkword heckword
Checkwor Group Checkwor eckwort Radi Checkwor
adiotext
Pl code + type PTY + Pl code + +
offset A code offset B offset C' segment offset D
NN 11 LI [ 11 NN EEENE NN IR EEEE NN
o A
Tl o[ 1| REREL PR PR
Text segment Text charatter number i
address code !
— ;
0000 1
00001

11 11 31

The 4-bit egments
contained in the third (version A onlyyand foufth bje : ch text segment in type 2A
groups ¢ 84 chapacters in length car] be sent
using thi : emprises only two chara¢ters and
therefore length is 32 characters.

A new te q up to the
highest Wised segment_addres ments is
determin the code
0x0D - d sses.

message
then mermory shall'he i sage can
be displayed seq i i f text one
at a time| in Y message

The following,codeseduld possibly be used with certain reservations noted.

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: the use of the <Ox0OB> 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. It has application only for multi-line non-scrolling displays.

NOTE The use of the Ox1F code is not compatible with earlier RDS receivers, because unwanted spaces will
appear in words where Ox1F codes have been used.

A space shall be substituted by the receiver for any unrecognised symbol or control character.
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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 a mixture of type 2A and type 2B groups shall not be used 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 segments or characters

shall bewritten-into the nylehng dlcplaynr‘l message and those engmnm characters for

which no update is received shall be left unchanged.
>/pe 2A

It may bg found from experience that all RadioText messages itted at least
twice to improve reception reliability.

When this application is used to transmit a 32-character messag
groups of at least six type 2B groups shall be transmitted in evepy t

NOTE 1 HRadioText is transmitted as 8-bit characters as defined fMthe 38sbit Code-table, Table E.1| The most
significant pit (b7 ) of each character is transmitted first.

6.1.5.4 Type 3A groups: Applicatig

Figure 18 shows the form
Data Apgdlication in use,

he Open

@word Checkword ICheckword
+ +

+
offset B offset C offset D
NN EEEEN NN EEE

Checkwefd é\\e’;}
Pl cod¢ typ N
set code

&

0T\ TI\’i/AsiAziAw EAO‘ Bo| |bls‘bw4‘bwz‘blz‘bww‘bwo‘b9‘bs‘b7‘b5‘bs‘b4‘b3‘bz‘bl‘bo| 21921425121211910 2% 281271 26 P 1241 22122101 1

<
\> Application Group Message bits Application Identification
Type Code (AID)

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 per 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.

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
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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.

The ODA Directory specification associated with a particular AID code/de.@es the use of
version A—amd-versiom Bgroups as fotows:

— vgrsion A groups used alone
— vgrsion B groups used alone
— vdgrsion A groups and version B groups used as alternatives
— vdgrsion A groups and version B groups used togethg

It is impgrtant to note that the ODA Directory specification Ci | version

A and vefsion B groups to be used, since these are i g p the type
3A group|

The AID|feature indicates that a particula
application will have unique requirements ) iSSi ofits respective AID, in

bn. Each
terms of

repetition rate and timing. These reg \be detailed in the respec:ljve ODA
specificagion. The specification must al gnalling requirements for sfich times
when an|application ass e\ of angrFoup type channel. Some applications
may not allow reconfiguration in
6.1.5.5 Type i
Figure 19 shows | groups. These groups are usable for Open [Pata (see
6.1.4).
Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with section 6.1.4
B, TP '
I ————
Checkword _|Group Checkword Checkword Checkword
Pl code + type PTY + Pl code + +
offset A code offset B offset C' offset D
LUl Lol LU IR

0101111 I|
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.

Figure 20 shows the format of type 4A groups.
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When this application is used, one type 4A group will be transmitted every minute.

uTC
B TP Modified Julian Day code
o Spare bits (5 decimal digits) Hour Minute  Local time offset
T
Checkword  |Group ‘ ‘ ‘ Checkword Checkword Checkword
Pl code + type PTY |1 ]! + + +
offset A code s offset B offset C offset D
NN L] EEEEREEN NN EEEN RN E RN
o oofof P [ [ [ [ [[[[][] ]2l ]22]]2[2]2]2]x[2]2]2]2]2]
Modified Julian Day code Hour code i
Sense of local time offset
0=+, 1=-
NOTE 1 he local time is composed of Coordinated Universal Time (UTC) plus loca
NOTE 2 Tlhe local time offset is expressed in multiples of half hours within the\range
coded as { six-bit binary number. ‘0’ = positive offset (East of zero degree
(west of zefo degrees longitude).
NOTE 3 Tlhe information relates to the epoch immediately following thé
NOTE 4 f the Clock
time group
NOTE 5 Mi
NOTE 6 H
NOTE 7 Tlhe date is expressed in terms of Modifie i the range
0-99999. S t ih Annex G.
Note that t
NOTE 8 A vhere TMC
and/or Rad
6.1.5.7
Figure 2 lata (see
6.1.4).
<
Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with section 6.1.4
B, TP
i —
Checkword  |Group Checkword Checkword Checkword
Pl code + type PTY + Pl code + +
offset A code offset B offset C' offset D
NN EEEEREEE] [ 1] LTI NN EEEEEEEE] LLLLLLLLLPLLLI]
0:1:010 I|
Figure 21 — Open data — Type 4B group
6.1.5.8 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 us

ed for TDC; if used for ODA, see 6.1.4.2.
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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
Checkword  |Group Checkword Checkword Checkword
Pl code + typue PTY A Transparent data + Transparent data N
offset A code offset B segment offset C segment offset D
LI LU L UL LI LLLLL L]
/—\
0711011 0| |C4‘C3‘C2‘C1‘Co|
Address code identities
"channel number" (out of 32)
to which the data are addressed
Figure 22 — Transparent data channels
B, TP Address
s (9.3
Checkword  |Group Checkword ( Check rd Checkword
Pl code + type PTY Pl code Transparent data .
offset A code offset set C' segment offset D
RERNREEE N NI NENENEEN \mmu RERERERENENEEN
ta channels — Type 5B group
These ¢ 1annels@y including
mosaic graphlcs) r display.
Details o 8
The repatiti and the
available
<
6.1.5.9
Figure 24 ere used
for IH; if [used for ODA see 6.1.4.2. The contents of the unreserved bits in these grgups 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:
B, TP
it
Checkword  |Group Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
NN L] RN NN NN

Format and application of these message
bits may be assigned unilaterally by each operator

Type 68 group: T,
l — -

Checkword  [Group Checkword Checkword \ \/ Checkword
Pl code + type PTY + Pl code N +
sat G \N offset D
|| RN

offset A code offset B
RN R L] RN LILL L] AT

6.1.5.10 | Type 7A groups: Radio Pdgin

for ODA,
roups, is

Figure 2% shows the for
see 6.1.4. The specificati
given in Annex M.

o

i i 7
CReckword Y J Checkword Checkword Checkword
Pl code N TY N + Paging + Paging +
offsat A offset B offset C offset D
HEEEEEEE] EEERN! \ [ 1] L1 NN EEEEEEEE] LLLLLLLLLPLLLI]
PN o ([ [ [T
N B| 3| 2] 1] 0

Figure25=RadioPaging=TypeFAgroup
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 section 6.1.4

B, TP
i —
Checkword  |Group Checkword Checkword Checkword
Pl code + type PTY + Pl code + +
offset A code offset B offset C' offset D
LU L] NN AN LLLLL L] NN
0111111 I|
N
Figure 26 — Type 7B group
6.1.5.12 | Type 8 groups: ODA-Traffic Message Channel (TMC)
Figure 27 shows the format of type 8A groups, most commoRly use specified
ODA - TJraffic Message Channel (TMC). TMC has the AID se¢ 6.1.5.4.
This grdup carries the TMC messages, and certain administrative
informatipn. In addition to the type 3A group required sO requirep the use
of type 4A groups (CT). The coding of TMC as an QDA ALERT-C prptocol, is
specified|in the ISO 14819 series (see Clause 2)- C, the type BA group
may be used for any other ODA (see 6,A4).
B, TP
i
Checkword  [Group Checkwor \> Checkword Checkword
Plcode offs-;tA gm% PTY N ffs:.tB ) offs-;tC offsJ;tD
NERENNEN] NNREE Ll LINGLLLL LA LU NN
~—"
— Format and application of these message
10N0:01|0 bits are definied by ISO
Fig Tr ssage Channel — Type 8A group
Figure 28 sh the typ€ 8B groups. These groups are usable for Open ¢ata (see
6.1.4) and are no dXer
< Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with section 6.1.4
B, TP
T —
Checkword  |Group Checkword Checkword Checkword
Pl code + type PTY + Pl code + +
offset A code offset B offset C' offset D
LLLL L] IR NN AN LU L] NN
1:010:0 I|
Figure 28 — Open data — Type 8B group
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.
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BO TP
i
Checkword  |Group Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D

Format and application of these EWS message

bits may be specified separately

Figure 29 — Allocation of EWS message bits — Type 9A group

Format a gd—umilaterally
by each hen EWS
is implem ented.
Figure 30 shows the format of type 9B groups. These groups jata (see
6.1.4).
B, TP
T
Checkword  |Group Checkfvort \} Checkword Checkword
Pl code + type N | PTY + lc + +
offset A co< SN oﬁs:Q> offset C' offset D
RERNREEE N L Nl \u)\i LILILLL] RERERERENENEEN
10§01
ure Open data — Type 9B group

6.1.5.14 o me Type Name (Group type 10A) and Open data

Figure &

information and it shall not be used for sequentlal mformatlon

example
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Flag

g, [P0 000
o

\

}

\
¢

SEAEACACAEN

Checkword Checkword Checkword Checkword
Programme Type Programme Type
Pl code + PTY + + +
offset A offset B Name segment offset C Name segment offset D
[INEEEEEEE NN [ 11 LI H; IR EEEE NN [INEEEEEEENEEEE
PTYN Segment
Address
11001100 [0, ][04 b, b, b, [ 0, b5 b, [, b, b, ] [, B b [, [, b, [ [y [ b,
; Text Character Number Text Character/N%vber
o] 1 L2 3\
5 1 6 7\ 8
NOTE 1 Tlhe A/B flag is toggled when a change is made in the PTYN bej
NOTE 2 Hrogramme Type Name (PTYN) (for display) is transmlt ed a as’ defined

code, Table

n the 8-bit

e transmitfed as four

character g§egments in each type 10A group. These segments afe loga Q i d PTY name hyy the code
bit Co in blpck 2. The addresses of the characters increase from ay. The most significant bit
(b7) of eacly character is transmitted first.
pe 10A group
Figure 34
w nformity with section 6.1.4
Tl
Chéck X\Grom\ \ Checkword Checkword Checkword
Pl cod + PT + Pl cod + +
°F offset A X? \/ offset B code offset C' offset D
HEEEEEEE] ERErd] | [J] |l [ 111 EEEEEEEEEEREEE] RS

4

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 are usable for Open

data (see

6.1.4).
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Figure 34 — Open data — Type 12A and 12B groups

— 38 —
Type 11A group:
B, TP
it
Checkword  |Group Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
RN L] RN NN RN
Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with section 6.1.4
i /\
Type 11]B group: L
B, TP AN
- <&
Checkword  |Group Checkword Checkword \ \/ Checkword
Pl code + type | | | PTY + Pl code < N \ +
offset A code offset B sat ¢ \N offset D
RN EEEE AN L] RN LT AT \> LILLLLL]
11A"and 11B groups
6.1.5.16 | Type 12 groups: Open Data A
Figure 34 shows the for ps. These groups are usable [for Open
data (seq 6.1.4).
Type 12A group:@
\bRH
hecRword \ |Grof Checkword Checkword Checkword
Pl code b Y PT ﬁ+ ﬁ* c ff+
offset cgde offset B offset offset D
/\\\ L L] L1 NN NN
11N 0:0 z|
Format and application of these message
DS Ty DE asstgneduntateratty by eaciT operator
in conformity with section 6.1.4
Type 12B group: L
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
1111010 I|
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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
it Tt
Checkword  [Group Checkword Checkword
Plcode + type PTY + Information field +
offset A code offset B offset D
RN R L] RN NN

The STY| code (3 bits) denotes the different tyge\l
subtypes
Table.7 - (3

<s \1\
N

1101]0] 5,055

Figure 35 - Enhanced Paging information

Checkword A x\
+ Informatiog-fiel
oﬁset(\

€ 13A group

pes; there are 8

SA“aro
oges
\/
STY
N

S2 A St {So

and fourth block of type 13A group

0\/&{\

}b\ne t oup) are used

Addrese\étification’bits 24...0, when only 25 bits

(two type13A groups) are used

Addfess notification bits 24...0, when 50 bits

0 C |o\ 4 -address nogification bits 49...25, when 50 bits
\\ (two\type13A groups) are used
1

Reserved for Value Added Services system information

0 Reserved for future use

different

1 1 1 Reserved for future use

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 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 section 6.1.4

B, TP - i ~
ll \
Checkword  |Group Checkword Checkword Checkword
Pl code + type PTY + Pl code + +
offset A code offset B offset C' offset D
NN EEEEREEE] [ 1] LTI NN EEEEEEEE] LLLLLLLLLPLLLI]

6.1.5.19
Figures 3 se\groups\aretransmitted
if Enhan n of the

relevant protocol is given in 6.2.1.8.

TP (TN) TP (ON)

Variant code /(\
—

{ | V
LT Chec_l:_word Gt;,(;uep PTY hecf_w d Inforhatio C cl)(rword Pl ON) ChecIJ(rword
offset A | code (TN) tB block offset C offset D

RN AR L] LI L] | | [EEEANEEE] RN
Pl code ¢f
tuned seryice

|‘Il‘|l1l o|\o{010'1\o\ \\)ch*r.l) char. 2
Noiois chal. 3 char. 4

00 \1 \o\ )] S—erors char. 6 Ps(ON)

e 1\\1 \N\ \ char.7 char. 8
01 N0 0 \@ AF(ON) AF(ON) - Method A
11 3 N" > Tuning freq. (TN) Mapped FM freq. 1 (ON)
6)

0 }V\O Tuning freq. (TN) Mapped FM freq. 2 (ON)
1 3 1 y{ (7) Tuning freq. (TN) Mapped FM freq. 3 (ON) Mapped frequenkies
1 3\’:-{3 o ® Tuning freq. (TN) Mapped FM freq. 4 (ON)
}> o o 1 © Tuning freq. (TN) Mapped AM freq. (ON)
1 3 [¢] 3 1 3 o | (o) Unallocated
< 1 3 [} 3 1 3 1]1an Unallocated
1 3 1 3 o 3 0|02 Linkage information
1 3 1 3 o] 3 1] 03) | PTY(ON) Reserved TA | of (ON)
Note: 17171570049 PIN (ON)
TN =Tuned network —
ON = Other net N 1.1.1.1[05 Reserved for broadcasters use

Figure 37 — Enhanced Other Networks information — Type 14A groups

TP (TN) TP (ON)
Bo= 1‘ ‘TA(ON)
i i
Checkword PTY Checkword Checkword Checkword
PI(TN) + (TN) + PI (TN) + PI (ON) +
offset A offset B offset C' offset D
RN L] LI L RN NN
——
Unused

Figure 38 — Enhanced Other Networks information — Type 14B groups
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6.1.5.20 Type 15A groups: Open Data Application

The type 15A group may be used for ODA and its group structure is then as shown in
Figure 39.

Type 15A group:

Bo TP
Checkword  |Group Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
LLLLLLLLLPLILL] [ 1] LLLILLLL] LLLLLLLLLLLILL] HEEEEEEEEEEEEE]

V4

Format and application of these me$sage
bits may be assigned unilaterally by each\operator
in conformity with sectiofig1.

6.1.5.21
M/S
™ T ‘ D TP TA|DIs¢gment
it [t } \j{ it U
Checkword  [Group | Checkwor eckword  |Group)| | Checkword
Pl code + type PTY I Pl.code + type PTY | +
offset A code | offset B offset C' code | offset D
RN EEEE AN L] LI 1 AN | LA ] L] LI ‘
111 1 1< S| 1}1}1}1‘1 |D|‘c1‘c0
Decod 0 Decod J/dg 00
ecoder ecoder
contr d2 e control d2 01
bits Ny \INO bits H 10
1 d, 11
-
DI DI
gment address segment adqress

F ning and switching information — Type 15B group
When gr| i pe are transmitted, the repetition rate may be chosen tgl suit the
applicatic le channel capacity at the time

NOTE 1 Hordétails Programme l|dentification (Pl), Programme Type (PTY) and Traffic Programme (TP) code, see
6.2.1 and Annexes D and F.

NOTE 2 TA = Traffic Announcement code (1 bit) (see 6.2.1.3).
NOTE 3 MS = Music Speech switch code (1 bit) (see 6.2.1.4).

NOTE 4 DI= Decoder-ldentification control code (4 bits) (see 6.2.1.5). This code is transmitted as 1 bit in each
type 15B group. The DI segment address code (C4 and C, ) serves to locate these bits in the DI codeword. Thus in
a group with C1C, = ‘00’ the DI bit in that group is d;. These code bits are transmitted most significant bit (ds ) first.

6.2 Coding of information

A glossary of terms used in RDS applications is given in Clause 7, which also explains the
expected responses of a consumer receiver to the various codes.
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6.2.1 Coding of information for control

6.2.1.1 Programme ldentification (Pl) codes and Extended Country Codes (ECC)

The coding model for Programme l|dentification information and Extended Country Codes is
given in Annex D.

6.2.1.2 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).

6.2.1.3 Traffic Programme (TP) and Traffic Announcement (TA) codes

The coding to be used is as follows:
Table 8 — Codes for TP and T

Traffic Programme Traffic Announcement \AK
code (TP) code (TA)

0 0 This progra does™ot ¢ ffic announcements nor

doet/ﬁ\w Eﬁ\Ni\Xa\programme that does
0 1 is pr ram e c les|EON information about gnother
ram giveg traffic information

1 0 Th| e carries traffic announcements byt none
re ast at present and may also carfy EON
(ﬁ&{rma ut other traffic announcements

\A\H%ff nouncement is being broadcast on thi
progra me at present

6.2.1.4 i itchhco

This is 3 t speech, at present, is being broadcast gnd a ‘1’
indicates i is b@ing broadcast. When the broadcaster is not Using this
facility th ;

6.2.1.5 4 ion (DI) and Dynamic PTY Indicator (PTYI) codes
These 4 [oi indicate different operating modes to switch individual dedoders on
or off ang indicate i\PTY codes in the transmission are dynamically switched.

Table 9 — Bit d;, to d; meanings

Settings Meaning

Bit do, set to 0: Mono

Bit do, set to 1: Stereo

Bit d4, set to 0: Not Artificial Head

Bit d4, set to 1: Artificial Head

Bit d;, set to 0O: Not compressed

Bit d,, set to 1: Compressed

Bit d3, set to O: Static PTY

Bit ds, set to 1: Indicates that the PTY code on the tuned service,
or referenced in EON variant 13, is dynamically
switched
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6.2.1.6

6.2.1.6.1 AF code tables

In the following code tables, each 8-bit binary code represents a carrier frequency, or it

— 43—

Coding of Alternative Frequencies (AFs)

represents a special meaning as shown in Tables 10, 11 and 12.

Table 10 — VHF code table

Number Binary code Carrier frequency
0 0000 0000 Not to be used
1 0000 0001 87.6 MHz
2 0000 0010 87.7 MHz A
A O)
NN
204 1100 1100 107.9 MHz < \ \
N\
Table 11 — Special meanir?,sfex ta
Number Binary code ( OSpe ial r%sqy?g
0 0000 00Q0 ( %/ée (&id \
205 1100%{01 & ) (Eiller &Qde\/ )\/
206 1100 1@ Nét\assig
[ a ;D
223 N )4—94\1%\1 \\ N%signed
224 N (1110 0&%{ NG AF exists
225 [ 11\{)?10\01 1 AF follows
N BN/
249 N /N \111}\100> 25 AFs follow
250 /\ 1111\)010 An LF/MF frequency follows
251 \ \ P 1011 Not assigned
R Naw:
4 \@é\ R \ 1111 1111 Not assigned
N\
wable 12 — Code tables according to ITU regions

Table 12a — LF/MF code table — for ITU regions 1 and 3 (9 kHz spacing)

Number Binary code Carrier frequency
LF 1 0000 0001 153 kHz
15 0000 1111 279 kHz
MF 16 0001 0000 531 kHz
135 1000 0111 1602 kHz
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Table 12b — 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

6.2.1.6.2

number
required

6.2.1.6.3 AF method A

Two AF ¢odes are carried in block 3 of each ty
list (codes 224 — 249) indicates the
include the frequency of the transmitt

byte in the transmitted
in that list. This list|will also

Example$ of AF method A coding:

Example A \( \I'\x pﬁ \\ Example C
N

1st OA:

/A\}ﬁ\ Q\% | ar1 #4 AF1
AF{ \Q%\/ AF3 AF2 AF3

2nd 0A:

3rd OA:

\AQS\ \Aﬁ‘r Filler LF/MF follows AF4

Example : f S\VHF frequencies, where #5 means number of frequencies
following|i i presented by code 229.

<
Example 4 VHF frequencies, where Filler code is 205.

Example|C shows:
code is 256

ist of 3 VHF frequencies and 1 LF/MF frequency, where LF/MF follows

6.2.1.6.4 AF method B

Method B AF coding is used where the number of AFs used by a transmitter and its
associated repeater stations exceed 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.

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.
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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 pairs2 (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 must be separated by AF lists of other
stations. The receiver may combine them or evaluate them separately.

pairs within one block the following ntion is used:

For the transmission of the frequenc gonve

— Theylare generally transmitted in ascending order, for example

89.3 99.5 or 99.5 101.8

— In spgcial cases they are transmitted in descendind
regiops, or carry from time to time different progra

elong to| different

99.5

Example
F F2
# 11 89.3
89.3 99.5
89.3 101.7
88.8 89.3
102.6 89</§\
89.3 | 890
TN N
#9 QS}N Total number (9) of frequencies for tuning frequency (99.5)
89.3 99,6 > F4 hence 89.3 is an AF of tuned frequency 99.5, and is the same programmje
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 F, <F¢ 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
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
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element of the PI (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.

6.2.1.6.5 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.

6.2.1.6.6____Use of AF Codes in type 14A groups N

AF codes$ in type 14A groups are used to refer to frequencies of o X here are
two AF nfethods for transmitting this information.

Variant 4 utilises AF method A coding to transmit up to 25 fre
as described above for type OA groups. The Pl code of th
applies ig given in block 4 of the group.

Variant 5|is used for the transmission of “Mapped fréque irs” ecifically
referencg a frequency in the tuned network to a j r network.
This is pprticularly used by a broadca from the
same trapsmitter tower with the same™gov

The first |[AF code in block 3 refers to the frequeney of the tuned network, the seconfd code is
the correpponding frequency of the oth

Where it|is necessary to ing lency for
the crossg-referenced pregramme i uency or

because [the crossxrefe vithin the
service grea a
indicate second, th

used to
LF/MF m
used with

b0 is not

6.2.1.7

time and
ed by the broadcaster. For the coding of this information see 6.1.5.2.

The trans
day of menth\as

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.

6.2.1.8 Coding of Enhanced Other Networks information (EON)

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
(see 6.2.1.1). Features which may be transmitted using EON for other programme services
are: AF (see 6.2.1.6.5), PIN (see 6.2.1.7), PS (see 6.2.2), PTY (see 6.2.1.2), TA (see 6.2.1.3),
TP (see 6.2.1.3) and Linkage (see 6.2.1.8.3).

The format of the type 14 groups is shown in Figures 37 and 38. It has two versions: A and B.
The A version is the normal form and shall be used for the background transmission of
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
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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
(see 6.2.1.8.1). 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 (see 6.2.1.8.2 for more details).

6.2.1.8.1 Coding of frequencies for cross-referenced programme services

Two AF methods exist for the transmission of AF's in the EON feature. Coding is described in
6.2.1.6.5.

ferenced
pods must

A broadg¢aster may utilise the most appropriate AF method for
programme service, but within the reference to any single service the
not be mixed.

6.2.1.8.2 Use of the TP and TA features ( Type 0, 15B an

For the tuned programme service, the code TP=0 in all_grot 3 i and 15B
groups ipdicates that this programme broadcasts EO i rences at
least to Jone programme service which carries t aff| ' oN. ivers which
implement the EON feature may use this code 3igRi i isten to the
tuned prggramme service and neverthefess regsjve traffi s from another prpgramme

i i atre must ignore this code.
Programine services which use the cod mustbroadcast type 14 B groups (at the
approprigte times) relating to at least ope 3 ervice which carries traffic infpormation,
and has the flag TP=1.

The TA flag within vanant 3 of\a A isused to indicate that the cross-rgferenced
service is currently car 2 i S . This indication is intended for information
only (e.g a and must not be used to initiate a switch even if
traffic announcen J| e ligtener. A switch to the cross-referencged traffic
announce¢ment sha > a TA=1 flag is detected in a type 14B group

¢ the receiver to switch to a programme service which
When a particular programme service begins |a traffic
announceg which cross-reference this service via the EON feafure shall
broadcas le of up to eight and at least four appropriate gioup 14B
messag with] st practicable period of time (at least four type 14B groups per
second).| At\theXdi ioh of the broadcaster, a sequence of type 14B groups| may be
transmitted alsowhen, the TA flag is cleared. This option is provided only to ass|st in the
PS; recelvers shall use the TA flag in the type O or 15B groups of the
service whi tes—the—trathe—anrnrouncemen : he tuned
programme service at the end of the received traffic announcement.

The type
carries &

If a transmitter cross-references to more than one traffic programme with different PI(ON) via
the EON feature, the start time between two references, via type 14B groups, shall be two
seconds or more.

NOTE 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.

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.
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6.2.1.8.3 Method for linking RDS programme services (Type 1A and 14A groups) —
Linkage information

Linkage information provides the means by which several programme services, 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 must 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:

1) LA - Linkage Actuator

2) EG - Extended Generic indicator

3) ILS — International Linkage Set indicator
4) LSN - Linkage Set Number

This infojfmation is carried in block 3 of variant 1 brms the
receiver fo which set of programme services any particula i ) carried
in block 4 of the same group, belongs.

Pl code
k 1.

When linkage information regarding t
carried irl block 4 of the group, Pl (ON),

Usage {\ /—\ \ ‘\> Bit allocation in Block 3

£
LS

bo

| HEIN

\/\\4> Linkage Actuator

—/Structure of Block 3 of Type 1A groups

N
Grouptype1/~{\/\ Q\\QSN big| by | bg | by | bg | bs|bs|bs|b,| b,
2 N

In order<1|1(’]) -linkage at the end of a common programme, the Linkage| Actuator
(LA) for is also carried in group type 1A, as bit b5 of block 3 (seg 6.1.5.2).
This grolp/ type normally be transmitted at least once every 5 s, preferaply more
frequently when a change in status occurs.

The four data elements used to convey linkage information are defined as follows:
LA — Linkage Actuator (see Figures 41, 42 and 43)

This bit is set to one to inform the receiver that the programme service (indicated by PI(ON) in
block 4) is linked to the set of services described by LSN, the Linkage Set Number, at the
present moment. If this bit is set to zero, a potential future link is indicated, i.e. the link
becomes active at some time in the future. The receiver may then use the linkage data to
determine those services for which EON data might usefully be acquired.

EG — Extended Generic indicator (see Figures 42 and 43)

This bit is set to one to inform the receiver that the programme service, defined in block 4 of a
type 14A group is a member of an extended generic set. Such a set comprises programme
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services which are related (e.g. by common ownership, or a similar format) — but which do not
necessarily carry the same audio.

An extended generic set is characterized by Pl codes of the form WXYZ, where W is the
common country code, X is the area code (and 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 Figures 42 and 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 Figures 42 and 43)

This 12 Hit number is carried in block 3 of variant 12 of type 14A groups: :gen non-
zero, is [common to those programme services which may be a set
according to the status of the Linkage Actuator, either active<{(LA= i A=0, i.e
the link becomes active at some time in the future).
The spedial case of LSN=0 is used as a default condition, 5 sharing
LSN=0 afe not linked.
The LSN may be used to link together t ord mofe ipnally or
internatignally.
— National link (ILS=0)
Usage (\ /\ \Q > Bit allocation in Block 3
N
Grouptype 1A\ N\ (\Brs|Bug Buslbfz by bro| b | b | by | b | bs | by bs | by by |bo

Nat®k> 2 \A\X@ X | 0 Linkage Set Number (LSN)

\/\\4> L International Linkage Set (ILS) idicator
Extended Generic indicator

Linkage Actuator

ructure of variant 12 of block 3 of type 14A groups
(linkage information) — National link

If two or morfe prog me services with the same country code carry the same non-gero LSN
and their'respectivetAbitsare—set-toonethenthereceivermayassume-thattheprogramme

services are carrying the same audio.

— International link (ILS=1)

Usage Bit allocation in Block 3

Group type 14A b15|by4|b13|bra|byy|brg| bg | bg| by | bg| bs | bs| bs| by | by |bg

Linkage Set Number (LSN)

International Link LA [EG | X | 1
@] LI

Linkage Identifier J

Country Identifier

International Linkage Set (ILS) indicator
Extended Generic indicator

Linkage Actuator
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Figure 43 — Structure of variant 12 of block 3 of type 14A groups
(linkage information) — International link

se of an international link, the LSN is deemed to comprise two elements:

Cl-Country lIdentifier: 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 ltaly

share a programme, they shall choose either 0x4 or 0x5 for Cl, and then
bits b; to by for a unique Linkage ldentifier (LI).

LI-Linkage Identifier: Bits b; to b, are used to relate programme

agree on

services

internationally, and shall be agreed between the countries concerned. Such

services share the same Cl and LI.

When tw
same no
the recei

In Figure

may be gssumed to be in either state.

Conventi

valid onl
(LSN). N
the samg¢g
service, 1
between
valid only
are set tg

6.2.2

The coddq

Programime Servi \ 1 ll

Paging ig

As an al
with an
detailed

The Prog

bns for application regarding the use of the

b more than one Linkage Set
time. Interleaving of different

or example an active link and link, is not permitted. An

receiver.

It\is the primary aid to listeners in programme service identification and §

D or more programme services with the same or different c carry the
n-zero Linkage Set Number and their respective ILS and LA ki bne, then
er may assume that the programme services are carrying i

red to be
Number
ervice at

rélating to the same prpgramme

ctive link
red to be
services

ng to the
ic Radio

text eRT
r eRT is

lay on a
election.

The use of PS to transmit text other than a single eight character name is not permitted (see
also 6.1.5.1). 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.

The transmission and reception conditions for PS described were designed on the basis that
PS would generally be invariant. A few transmission operators have allowed PS to change to
reflect the origin of the service, for example when a regional service switches to a national
service. These changes which may occur a few times a day and have a duration of anything
between a few minutes and several hours, are acceptable, but any other dynamic changes to
PS are NOT acceptable and may cause a safety hazard by distracting a vehicle driver. A
similar effect could be experienced with dynamic text transmission of PTYN. As a result,

dynamic

PS and PTYN transmissions are expressly forbidden.
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Similarly RT and eRT could also be distracting to a vehicle driver; therefore the in-vehicle
display of RT and eRT should normally be disabled and the RT/eRT display should be
designed for end-user viewing only, when manually enabled.

6.2.3 Coding 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 multiptés of half-hours is
appended to the time and date codes.

arious

Conversipn between the Modified Julian Day date and UTC ti
1 an be

calendar| systems (e.g. year, month, day, or year, week n
accomplished quite simply by processing in the receiver decode

6.2.4 Coding of information for Transparent Data

The cod|ng of this information may be decided
applicatign. Consumer RDS receivers may provjde a
interface

operator, to| suit the
. on a serial pr a USB

6.2.5

The codi
applicatiq

suit the

6.2.6
6.2.6.1

Radio pa

The Rad BO1/A694

— Radig
— Enhapced Paging Protocol (EPP) as described in Clause M.3.

As the Enhanced Paging Protocol is an improvement of Radio paging, upwards compatibility
is assumed.

Radio paging offers the following features:

— Radio paging:

e support for a wide range of message types, including international paging calls. It is
possible to use simultaneously more than one programme service (up to four) to carry
the paging information. This allows flexibility to meet peak demands for the
transmission of paging codes.

Battery-saving techniques are employed.

— Enhanced Paging Protocol:

e possibility to support multi-operator and/or multi-area paging services;
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e increased battery life time;
e implementation of an international Radio paging service,
e pager's compatibility with the US NRSC RBDS standard (see Clause 2);

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

e increased reliability of the system;
e message labelling;

e extension of the range of message types.

6.2.6.2 Identification of paging networks

6.2.6.2.1 No paging on the network

As somelfields of type 1A groups are used for paging, either basic<or &
conflicts | with other applications, the following rules L

broadcasters/operators, when type 1A groups are transmitted:
— theb5
— the 4

— when
set to| zero;

shall be

— type 1A group, variant 2, shall not<e tra
6.2.6.2.2 Paging on the network

ute. The
| not be

Type 4A|group, Clock tim
transmitted CT (see 6.1
transmittgd.

Type 1A|[groups are tra
allow the identifi )
RIdio Pagi

E
M

A groups

hanced Raging

The des€i se protocols is detailed in Annex M.

Type 7A sedyto convey the paging information.

Type 13A group, which is used to transmit the information relative to the network and the
paging traffic, is optional and used only in case of enhanced or mixed paging.

6.2.7 Coding of Emergency Warning Systems (EWS)

The information is carried by type 9A groups (see 6.1.5.13) and this service may be
independent of the warning and alarm codes (PTY = 30 and PTY = 31).

The type 1A group identification is also required to operate this service, as follows:

Variant 7 in block 3 of the type 1A group (see Figure 44) is used to identify the transmission
that carries emergency messages to enable specific receivers, evaluating these messages to
automatically tune to the corresponding channel. The repetition rate depends on the exact
national implementation, but shall normally not exceed one type 1A group every 2 s.
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Usage Bit allocation in Block 3
Group type 1A b15 b14 b13 b12 bn b10 b9 bs b7 b6 bs b4 b3 bz b1 bo
Variant code 7 LA | 1 1 1 Identification of EWS channel

Usage code

1 The Linkage Actuator is defined in the Method for Linking RDS Programme Servi

7 Desg¢ription of features

7.1 Alfernative Frequencies list (AF)

The list(s 3 3 dcasting
the same j ion‘areas, and enable receivers}quipped
with a mémory to store the list(s), to reduce the itching to another transmitter. This
facility is ternative
frequenc

7.2 CI

Time ang
(MJD). Dietails
receiver pre give

J_Universal Time (UTC) and Modified Jdllian Day
are intended to update a free running glock in a
MJD = 0, the receiver shall not be updated. The

listener, however, rhation directly and the conversion to local time and
date will ircuitry. CT is used as time stamp by varipus RDS
applicatiq

7.3 Dg ication(DI) and dynamic PTY Indicator (PTYI)

These b possible operating modes are appropriate for use |with the

broadcast audi indicate if PTY codes are switched dynamically.

7.4 ExtendedCoumntry Code(ECC)

RDS uses its own country codes (see Annexes D and N). The first most significant bits of the
Pl code carry the RDS country code. The four bit coding structure only permits the definition
of 15 different codes, 0x1 to OxF. Since there are many more countries to be identified, some
countries have to share the same code which does not permit unique identification. Hence,
there is the need to use the Extended Country Code which is transmitted in Variant 0 of Block
3 in type 1A groups and together with the country identification in bits b5 to b4, of the PI
code render a unique combination. The ECC consists of eight bits.

7.5 Enhanced Other Networks information (EON)

This feature can be used to update the information stored in a receiver about programme
services other than the one received. Alternative frequencies, the PS name, Traffic
Programme and TrafficAnnouncement identification as well as Programme Type and
Programme Item Number information can be transmitted for each other service. The relation
to the corresponding programme is established by means of the relevant Programme
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Identification (see 6.2.1.8). Linkage information (see 6.2.1.8.3), consisting of four data
elements, provides the means by which several programme services may be treated by the
receiver as a single service during times a common programme is carried. Linkage
information also provides 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 6.2.7).

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

7.7 In|House application (IH)

This refTrs to data to be decoded only by the operator.
identification of transmission origin, remote switching of network
applicatigns of coding may be decided by each operator itself.

?&d are
aff. The

7.8 Muysic Speech switch (MS)

This is two-state signal to provide information/ onw 3 ‘ or speech [is being
broadcast. The signal would permit receivers P two separat¢ volume
controls,|one for music and one for s . Tt enery>could adjust the balance

between them to suit his individual lis

7.9 Open Data Applications (ODA)

Open Daja Applications arg™a ver i ay for adding additional applications
to an RPS service. A f \S“may exist on any service, spbject to
capacity.] ODAs may pb : or only when required (e.g. an application
which prpvides an alert 3 i eather, etc.). The Open Data Applications

feature ($ee 6.1.4)N\s cenveyey mker of allocated groups in an RDS transmisgion. The
groups allocated\arg jridicated_by\the “usevof type 3A group which is used to ideptify to a
receiver the data app on i i

SE accordance with the registration details in {he Open

The Pragraim ytion (Pl) is a code enabling the receiver to distinguish|between
audio programieg The most important application of the Pl code is to epable the
receiver |in tF of bad reception, to switch automatically from the currenptly used

alternative frequency —  the criterion for the change-over to |[the new
frequency would be the presence of a better signal having the same Programme ldentification
code. It follows therefore that the Pl must be allocated in such a way that it uniquely
distinguishes each audio programmme content from all others in the same area.

The actual values of the Pl code are largely unimportant as it is not intended for direct display.
Of importance, however, is that a methodology exists within a broadcast area (i.e. a
continent), to ensure uniqueness of Pl code allocations to programme services.

In Europe for example, the ‘pool’ of the theoretical 65536 unique values have been allocated
firstly at international level, and thereafter at national and regional levels for allocation by the
appropriate authorities. Hence, there is a structure to Pl code allocations in Europe, which is
described in Annex D.

NOTE As the primary purpose of the Pl code is to facilitate automatic tuning between different transmitters all
carrying the same audio content, the physical location of the transmitter itself is immaterial in determining the PI
code. It is the location of the origin of the audio programme which decides the value of the Pl code to be used.
Hence, transmitters broadcasting an international programme originating in one country and being relayed by
transmitters in other countries would carry the same Pl code, regardless of their locations, or otherwise automatic
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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.

7.11 Prpgramme Iltem Number (PIN)

pature to
dde of the
to avoid

The codé shall enable receivers and recorders designed to ma
respond {o the particular programme item(s) that the user has pre
scheduled programme time, to which is added the day of
ambiguity (see 6.2.1.7).

7.12 Prpgramme Service name (PS)

This is the label of the programme service consist \ an eight alphpnumeric
characte i z ichi in order
to inform by the station to yhich the
receiver 21’. The Programme Service
name is q uningand must not be used for giving

713 Pr

This is e wsmitted with each programme item and|which is
intendedjto specjfy the ~ e Type within 31 possibilities (see Annex F). This
code coulld be ur Search tuning. The cbdde will, moreover, enable suitable recejvers and
recorderg to be pre oNespand anly>to programme items of the desired type.|The last
number, |.e. i identification which is intended to switch on the audio

signal wh waiting reception mode.

7.14 Pr

The PT§ ' to further describe current PTY. PTYN permits the display of a
more spdcifi cription that the broadcaster can freely decide (e.g. PTY=4: Sport and
PTYN: F ~Jhe PTYN is not intended to change the default eight characterg of PTY
which wi uring search or wait modes, but only to show in detail the prpgramme

type once tuned to a programme. If the broadcaster is satisfied with a default PTY name, it is
not necessary to use additional data capacity for PTYN. The Programme Type Name is not
intended to be used for automatic PTY selection and must not be used for giving sequential
information.

7.15 Radio Paging (RP)

The RP feature is intended to provide radio paging using the existing VHF/FM broadcasts as
a transport mechanism, thereby avoiding the need for a dedicated network of transmitters.
Subscribers to a paging service will require a special pocket paging receiver in which the
subscriber address code is stored.

The detailed coding protocols are given in Annex M.
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7.16 RadioText (RT)

This refers to text transmissions coded in accordance with the basic character set of
Table E.1, addressed to receivers, which would be equipped with suitable display facilities
(see 6.2.2).

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.2, addressed to receivers, which would be
equipped with suitable display facilities (see 6.2.2 for the display and Annex Q for the coding).
eRT uses an ODA and is thus not incompatible with old receivers incapable of response to
using this feature.

7.18 RddioText Plus (RT+)

This alloys to tag specific elements of RadioText and permits, amo %bilities,
to improVe the presentation on a display for RT or eRT. The ta i ents can
also be stored as a list that could be searched by the end user. application is to list
music tifles and artist names (see Annex P for the{ coding). pplication

possibilitles would exist or could be developed. RT+ is ad\ S tible with
old receiyers not using this new feature.

7.19 Tr[ffic Announcement identification (TA

This is ap on/off switching signal to ind
could be|used in receivers to

he signal

a) switc:l:

b) switc
reception mode and the

c) switch from a prog o another orne carrying a traffic announcement, accprding to
those| possibiki i in §.2.».3 or 6.2.1.8.2.

After the

end of the iC e entthe initial operating mode will be restored.

The trans onsist of 32 channels which may be used to send any type of
data. ¢

7.21 Traffic Channel (TMC)

This feature’is intended to be used for the coded transmission of traffic information (\LERT-C
protocol). The coding for TMC is separately specified in the ISO 14819 series (see Clause 2).
It is an ODA. The feature can be open or encrypted for conditional access.

7.22 Traffic Programme identification (TP)

This is a flag to indicate that the tuned programme carries traffic announcements. The TP flag
must only be set on programmes which dynamically switch on the TA identification during
traffic announcements. The signal shall be taken into account during automatic search tuning.

8 Marking

Equipment using RDS features should be marked with one of the symbols given in Annex K.
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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
specification, see Clause 2 and [19], in whole or in part, and upon literature and packaging
relating to such products.

U.S.A. — Trademark of these symbols is owned by the National Association of Broadcasters
on behalf on the National Radio Systems Committee. Manufacturers wishing to use these
symbols must comply with the US NRSC RBDS Standard (see Clause 2) and obtain
certification that the products or equipment conform to this specification.

Contact:

CEA RD#$ Certification Program
c/o Condumer Electronics Association

1919, S.|Eads Street

Arlington|, VA. 22202, USA

g
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Annex A
(normative)

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 bits when rotated in the
polynomial shift register (see Annex B).

Only eight bits (i.e. dg to d,) are used for identifying the offset words. Thwaining two bits

(|_e_ d1 and rlU ) are set to Ingmnl level zero

The five pffset words (A, B, C, C', D) of the table below are used for plisatians.
Table A.1 — Offset word code

Offset Binary valu \
word 2

d ds(d4( ,
o [o [+ 1 (\1/1/\1
0
0

0

1 | < e Qo (1497
1 ]o R NN e [}
ONCN

1

0 0
0

OOOOOQ_
oOo|lo|o|o|o|a

olo|o|m|>

ndaﬁjthe set word E (binary value = 0)
S and/MMBS (Modified Mobile Search
is service has been discontinued and
d for new receivers to interpret offset

The offsgt words oduto-two) to the checkword cq — ¢ to generate the| modified
check-bits: ¢



https://iecnorm.com/api/?name=633041b2f0ef3bea126e1e71c9d42e01

62106 ©

IEC:2009(E) ~ 59 —

Annex B
(informative)

Theory and implementation of the modified shortened cyclic code

B.1 General

The data format described in this document 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 referpnces [4, 6 and 7].
B.2 Encoding procedure
B.2.1 Theory
A definitiye description of the encoding of the informatign-i
The cod¢ used is an optimum burst-error-correcting sho ~ code [5] and
generatof polynomial:
g(x) = x10 %

Each blogk consists of 16 information fts. Thus the block length is
The 10-bjt checkword of the ba
it is the remainder afte
and thenldivision iSo
Thus if tHe polynoiviat™s
(where th
vector v(

<
The transmitted-code-vectoris-then formed hy the addition (mnrlnln hun) of the 10

has the

26 bits.

way, i.e.
10 here),
or.

bit offset

word, d(x) (see Annex A) to the basic code vector v(x).

Thus the

transmitted code vector, c(x), is given by

c(x) = d(x) + v(x)

m(x)x10

a(x)

=d(x)+ mod g(x)

The code vector is transmitted m.s.b. first, i.e. information bits c,5x25 to c{(x10, followed by

modified

check bits cg'x? to cy'x?.
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The encoding process may alternatively be considered in terms of its generator matrix G
which is derived from the generator polynomial. The 16 information bits 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).

Thus

where

Col=

Cs

(®
4
The ched
the rows
is "1".

/1000000000000000000°1 1
01 . 010111
0 1 011101
0 1 011000
0 1 011010
8 } o+ttt
0 1 001101
G=|?© 1 000110
0 1 000019
0 1 000 Q0
0 1 010N1
0 1 0 L Q
0 1 0 Q
0 1
0
L0000000000D0O0

® (myx1) & (mg x0)
® (myx1) @& (mg x0), etc.

of thexgenerator matrix for which the corresponding coefficient in the messa

24 4+ .. +mpx10 +cgx9 +cgx8 +.].

c code in binary notation

ion of all
ge vector

Thus for the message vector:

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 add

ing the offset word, say d(x) = 0110011000, the transmitted code vector is:

c(x) = 00000000000000010000100001
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Similarly for the all "1"s message vector:
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

Figure BJ2 shows a shift-register arrangement for encoding the transmitted 26<bi

encoding| procedure is as follows:

>«s. The

a) at the beginning of each block clear the 10-bit encodg [-zeroes"
state;

b) with gates A and B open (i.e. data passes throug ed (data does|not pass
through) clock the 16-bit message string serially i S d simultanepusly out
to thg data channel;

c) after pll the 16 message bits for a bsed and
gate € opened;

d) the e K rd out to
the d herethe offset word, d(x), apprgpriate to

the bl
e) the cy

Offset word input

)
Y

Gate C

Message input

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

B.3 Decoding procedure

B.3.1 Theory

Gate B -
Output to the

data channe!

For a received binary sequence, y, the syndrome s can be calculated as s :VH , 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 xH = 0, if x is a codeword.
Thus zH=(yex)=yHexH =yH =5

=0
ie. 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.
eéh\tlock, i.e.

arejno other
tiondb ca}ulating

If an offs%t word is added to each block, it is the same as an error a

the offsel word is equivalent to an error sequence z, on the cha
errors on| the channel, the offset word can be found in the received

the syndjome s = zH .

The caldulation of the syndromes for the different offse
multiplyirlg each word with the parity matrix H.

done by

For example, with the offset word A=0011111100"

Now the parity-check matrix H is: §

000000010

000000001

0000000001

101101110

010110111

H= 0010110111

1010000111

1110011111

1100010011

< 1101010101
110111011
0110111011
1000000001}
111101110
011110111
O00ITITOITI]
1010100111
1110001111
1100011011

AV 11]0 Cg

NOTE It is 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 =zH =1111011000.

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 the table below:
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B.3.2

There ar¢ several methods using either hardware or software techni
One possible method is described below.

decoder.

Figure B.
performin

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

—- 63—

Offset Offset word Syndrome

dy.dg.d;...dg S9.84.57...5
A 0011111100 1111011000
B 0110011000 1111010100
Cc 0101101000 1001011100
c 1101010000 1111001100
D 0110110100 1001011000

Tmplementation of the decoder

nting the

pcks and

|
c}

1

W

16 bit buffer-register

Output

Input

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

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 bits 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 contents of
the syndrome-register are 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 bits must 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 cyelethenrepeatswith-therextblock: VAN

In this implementation of the decoder, in addition to the connections b register
corresponding to the coefficients of the generator polynomial, g(xy, tf i nNg set of
connectigns to perform automatic pre-multiplication of the recejv 3 modulo
g(x). Thig is necessary because the code has been shortened Srom™it icllength of
341 bits.|The remainder of x325 modulo g(x) is: x9 + x8 + x# | cond set
of connegtions to the syndrome register may be seen to coerrespq d icients in this
remaindgr.

Reference [4] gives a further explanation of this

g
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Annex C
(informative)

Implementation of group and block synchronisation using

the modified shortened cyclic code

C.1  Theory

c.11 Acquisition of group and block synchronisation

To acquife group and block synchronisation at the receiver (for exampl
first switghed on, on tuning to a new station, or after a prolonged sig
must be falculated for each received 26-bit sequence. That is, on

one end [and the bit received 26 clock pulses ago at the oth
pulse.

This bit-By-bit check is done continuously until two
words, and in a valid sequence for a group i.e. A,
(where n|= 1, 2, 3, etc.). When this is achieved,+th
words wlhich are added to the parity bj
before thp syndrome calculation for ekror

Cc.1.2 Detection of loss of synchronisatio

drome s
Ise the
a bit at

ery clock

lid offset
pits apart

receiver

It is very|important to detegkloss of sy chrtio goon as possible. One possibility is to
check the syndrome contiquo cquisition of synchronisation. However, errors in the

channel will make it djfficult sontj receiyé the expected syndromes, and therefore

the decidion must be from several blocks,

blocks. Another SSi
decision pn the @

One posgibili
does not

for example |up to 50

number of errors in each block and pase the

chronisation slips of one bit is to use the Pl cogle, which
transmission. If the known Pl code is received|correctly,

but is foy to the right or to the left, then a one bit clock-slip is fetected.
The deca ély correct the clock-slip.
<
C.2 Shi arfangement for deriving group and block synchronigation
in

There are several methods using either hardware or software techniques for deriving 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
main elements:

seen to comprise five

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

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

b) a polynomial 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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A
———
Syndru‘me [ — B fo Group and
detection —— c block sync.
circuits D pulses output
T
. B o . Data input Polynomial  *
Data input A 26-bit shift register division register
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 ~ /T N\
FF /Q
1
R Gate
! —s Q
FF N
2 _
R Q Ga
Reset 2
4
Free running 27 /\
fost clock ) +28 s Q 74
(38 kHz) counter ] FF
with 3 Q
end stops | O & \Q V<

NOTE™* T

Assume FF2 and
FF3 are blynomial
division pgister is

cleared.

On the n set, which in turn resets the modulo-28 counter tp state 0.
This rese he fast clock (gated clock 1) to the 26-bit shift-register. This
has its in ds the new data bit is entered into its left-hand end; [the shift-
register 4f omiakdivision circuit remains cleared and not clocked. On the |next fast

clock-pul i dy for the next data clock-pulse.

Before t the fast clock circulates the 26 bits currently stored in the shift-register
around, i i i ivisi ift-regi here the
syndrome (i.e. the remainder of the polynomial division) is calculated. If these 26 bits
happened to be a valid code-word then the syndrome would be x1°d(x) modulo g(x), for
example if the offset word is d(x) = 0011111100, then the corresponding "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 the table below.
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Table C.1 — Offset word syndromes for group and block synchronisation

Offset word Syndrome
Offset dgdgd, . d, $,,54.5,...5,
0011111100 0101111111
0110011000 0000001110
0101101000 0100101111
1101010000 1011101100
0110110100 1010010111

olo|lo|w|>»

synchronjfisation pulse is given out of the appropriate one of
combinat
26 bits are a complete error-free block.

When tT syndrome corresponding to one of the five offset words

block syn chromsatlon pulse will usually be derived ohce/every 6
each recegived block.

Moreovel, since the circuit identifies wkij or D was added to
group synchronisation is also achieved.

These g isatit WUISE e used d|rectly because
system r1"Jflse synchronisatio

(with rapdom data) occur once in every 1024/

approxi hen errors occur, block synchr
pulses w i , S ith correct block synchronisation, one of the
syndromgs corre di five _offset words will not match.

Thus, it|i

spurious

one of t
occurren

4

leftmost
t. Thus a
he end of

the block,

with this
average
5 bits or
onisation
"correct"

eliminate
with any
hythm of
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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.  —

NOTE Different rules apply for the USA, where the RBDS standard is used (see Claus§e 2).

D.2 P| structure

For land-{based transmitters code assignments for bits b, sho be decided by relevant
authoritigs in each country individually.

bis by | by bs bo

NOTE All

‘Nibble 1’ \ &@ode
10} are indicated on the map of Figure D.3 and Table D.2.
de

0 shall not be used for country identification

Codes are given in D.5 and D.7

‘Nibble 2’ \ \%No\%\) Programme in terms of area coverage

‘Nibbles 3 anthg’ \ Wbo Programme reference number

Codes are given in D.6 and 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 byg 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 bits. This Variant shall
be transmitted at least once every minute.
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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 b14|D13|D12| 011 |D1g| by | bg | b7 | bg | b5 | by | b3 | by | by | by
Variant code 0 LA|O0O|]O0O]|O OPC Extended Country Code
Radio Paging D
Usage code
Linkage Actuator 2
/\

" The Op
and M.J

2 The Lin

D4 C

erator Code for Radio Paging using the Enhanced Paging Protocol is defin
.2.4).

kage Actuator is defined in the Method for linking RDS programme serv

Figure D.2 — Structure of Variant 0 of Block 3 o
(Extended Country Code

puntry codes: ‘Nibble 1’

Figure D.3 — Correspondence between geographical locations
and the symbols used for the various countries within
the European Broadcasting Area as an example

ee M.3.2.2
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Table D.2 — Symbols used for ECC and Pl country codes for the countries
in the European Broadcasting Area

NOTE The country codes and Extended country codes for countries outside the European Broadcasting Area are
given in Annex N.

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 7
Latvia 9
Lebanon A
Andorra AD EO 3 Libya D
Armenia Ak B4 A
Austria AT EO A Liechtenstein
Azerbaijan AZ E3 B
Azores (Poftugal) PT E4 8 Lithuania
Belgium BE EO 6 Luxembourg
Macedonia
Madeira (Portugal)
Belarus BY E3 F Malta
Bosnia Hergegovina BA E4 F Moldova 1
Bulgaria BG E1 8 Monaco B
Canaries ($pain) ES E2 E Montenegro 1
Morocco 1
Croatia HR E3 C
Cyprus CcY E1 2 8
Czech Reppblic Ccz E2 2 F
EO 8
E2 3
Denmark E4 8
Egypt RO E1 E
Estonia EO 7
Faroe (Denmark) SM E1 3
Finland E2 D
E2 5
France E4 9
Georgia ES E2 E
Germany SE E3 E
Bwitzerland CH E1 4
Gibraltar ({nited Syrian Arab Republic SY E2 6
Kingdom) Tunisia TN E2 7
Greece Turkey TR E3 3
Hungary Ukraine UA E4 6
Iceland United Kingdom GB E1 C
Iraq Vatican City State VA E2 4
Ireland
Israel 4
ECC 1 2 3 4 5 6 7 8 9 A B C D E F
EO D \DBZ AD IL IT BE RU PS AL AT HU MT DE EG
E1 GR—TCY S CH JO F1 O BG DK Gt T GB_ LY RO FR
E2 MA Cz PL VA SK S8SY TN LI IS MC LT RS ES NO
E3 ME IE TR MK NL Lv LB AZ HR Kz SE BY
E 4 MD EE KG UA - PT Si AM GE BA

|____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 to bg:

I: (International) The same programme is also transmitted in other countries.
N: (National) The same programme is transmitted throughout the country.
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S: (Supra-regional)

R1 ... R12: (Regional)

L: (Local)

- 71 -

The same programme is transmitted throughout a large part of the

country.

The programme is available only in one location or region over one
or more frequencies, and there exists no definition of its frontiers.

Local programme transmitted via a single transmitter only during
the whole transmitting time.

Hex-coding rules for bits b4 to bg:

Table D.3 — Area coverage codes

—

Area foverage code

HEX

0 1 2 3 4 5 6 7 3 ;/\A@\

R9 10

NN

11 R12

D.6 Programme reference number: ‘Nibbles 3 and-\¢’
Table D.4 — Programme referéé—yhbe{c e

(\ N
AT S SN

Dgcimal numbers \ Hé\ /

0 00 Notused by fixed\location transmitters; this code value is
exclusi for uge lowspower short range transmitting
deXices

1td 255 \ked) tigh transmitters exclusively:

identify the different programme families

NE:

these codes should, in each country, be systematically
x§sig ed ahd generically linked to the programme families

N

Pl codes|for low-p r short rang Mitting devices
N

codes for short range transmitting devices

Bitg{b T5.to\b 1

\‘%}ble 7

Country code:
A fixed (hex)value between 1 and F inclusive,

i.e. any value except 0

Bits| b4 1to b8 ‘Nibble 2’ Programme in terms of area coverage:
1 (hex) when device uses an AF list or
0 (hex) when no AF list is used

Bits b7 to b0 ‘Nibbles 3 and 4’ (Programme) Reference number:

00 (hex)

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.
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(normative)

Basic and extended RDS character sets
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Two alphanumeric character sets are defined; they are reproduced in Tables E.1 and E.2 (see
NOTE). The character coding complies with ISO/IEC 10646.

NOTE In previous versions of this standard, three character code tables were defined. However, during the first
20 years of the life-time of the RDS standard, only the first (default) character table was used. The switching
mechanism, defined for using the other two character sets, was never implemented by broadcasters and in RDS

receivers.

Therefore. in this version the former Figures E.2 and E.3 have been deleted, as theirtate implementation

would haveg
Table E. %name
(PS), Prd g (RP).
b7 0 oo Jofoflop o] 1 [ 1] 1] 1]1
b6 0 ol L[ 1 [ AN oo ho [o[1 111
b5 1 1 AN oAY P1r e o1 [ 1 oo 1]
b4 0 1o ] who NN [1/l]o 1 o[ 1]o]1
b3 | b2 | p1 | b0 2 3 ?f‘ 5 N6NN 8|9 |A|B|C|D|E|F
o[oJloJo]Jo|sPACEl0 | @|PRlXDp)Jalala]°A[A]A]a
o loflo]1]1 4 ATAN Ql)a g lalala] JAJA]JA] a
oo ]ol 2], " N2]|8B b)Mr | éeleée|o© E|E| £ | =
o [o 113 [ \# 3C st/ s [ & ] & ] % E|E|CE]| e
o[ 1lfoJold N aNNADDN TN d [t i [T [G[+]T [Ty | w
o [1[[o 19 D[{ % [ B[V]e|luliJile[T][T[T]lY]ly
ol 1][1 o] N N6 NF PV [ flv]ieloaln[n][O0]O]O]5s
o1 ][1]1 ! 7 Wl lglw|o|]o]s|]ua|[]O]|O]|a]| e
110 [[o|] o0 N8 ( N VH [ X | h|x|a]la|m|u|U]JU|lPp [P
110 [lo 19 N 9l Il Y [i|lyloluoa[€]s]lU|JU]ID]|N
110 [[4 o \ * 1 Jdlzljlz|N|A|leg |+ | R|IF|IR][TF
1 10 IR ATRRS] ¢ KT [l k[{[Cleg|[$[°]JCl&|]C]|¢E
1|1 [Jool o e N <l L] Vv 1] ] ]|S|s|<|%|S|8]S]|s
111 []o D - =M ]I [m|}[BR[ag[rt|®n|lzZ2]|2]|l2]:
1|11 [[1<4,0 > | N | — | n | | I | > | % | D | da| F | ¢
1| 1 | b~——1—F F 2+—O—+—+o 1§ —+1—+— 3

For example, the PS name ‘Radio

21’ could be transmitted in group type 0 A/B as follows,

First two letters
Second two letters
Third two letters

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
1 6/4, 6/9 d,i
2 6/F, 2/0 0, space
3 3/2, 3/1 2,1

Last two letters

Table E.2 contains the extended character set, which shall only be used with enhanced
RadioText (eRT, see Annex Q).
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NOTE In Table E.2 bold means that the symbol is already part of character set in Table E.1.

Table E.2 — Extended RDS character set, for eRT only

2-byte/UCS-2

No. code Symbol Name

1 0x0002 LINE FEED = CONTROL CHARACTER

2 0x000B END OF HEADLINE = CONTROL CHARACTER

3 0x000D CARRIAGE RETURN = CONTROL CHARACTER

4 0x001F WORD BREAK - SOFT HIPHEN = CONTROL CHARACTER
5 0x0020 SPACE

6 0x0021 ! EXCLAMATION MARK

7 00022 " QUOTATION MARK !/

8 0x0023 # NUMBER SIGN A ~
9 0x0024 $ DOLLAR SIGN A\ \ \
10 0%0025 % PERCENT SIGN \

11 0x0026 & AMPERSAND ( \ \
12 0x0027 ' APOSTROPHE \\ \
13 0x0028 ( LEFT PARENTHESIS <\\ \\ \>
14 0x0029 ) RIGHT PARENTHESIS -\

15 0x002A * ASTERISK ( N \ )

16 0x002B + PLUS SIGN f\\// N

17 0x002C , com(ué\ /\ > ( () ‘\)

18 0x002D B HYPh‘E\N-N}I\QaX \ \ )

19 0x002E . FULL;}mp \

20 0x002F / SOLI(DUS —~ \

21 0x0030 N DIGI‘r\ ZERO \

22 0x0031 < prerg eNe N )

23 0x%0032 N }\ N D(LQ:T\'RQ})\ )

24 0x0033 [ N8\ \| DxePA rurgE

25 ox0034 \ |> 4 / \pigkr rup’

26 0x0035 N DIGIT BIVE

27 0x0036 A 6 Terr SIX

28 Oxoo37\ ?\ \Dy&’r SEVEN

29 0x0038_ \; DIGIT EIGHT

30 Ox\(\039 \ 9 DIGIT NINE

31 J oxagia &\ COLON

32 No}éx ; SEMICOLON

33 0x003¢_ < LESS-THAN SIGN

34 0%003D = EQUALS SIGN

35 0x003E > GREATER-THAN SIGN

36 0x003F ? QUESTION MARK

37 0x0040 @D COMMERCIAL AT

38 0x0041 A LATIN CAPITAL LETTER A

39 0x0042 B LATIN CAPITAL LETTER B

40 0x0043 C LATIN CAPITAL LETTER C

41 0x0044 D LATIN CAPITAL LETTER D

42 0x0045 E LATIN CAPITAL LETTER E

43 0x0046 F LATIN CAPITAL LETTER F

44 0x0047 G LATIN CAPITAL LETTER G

45 0x0048 H LATIN CAPITAL LETTER H

46 0x0049 | LATIN CAPITAL LETTER I
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Table E.2 (continued)
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2-byte/UCS-2

No. code Symbol Name

47 0x0042 J LATIN CAPITAL LETTER J

48 0x004B K LATIN CAPITAL LETTER K

49 0x004C L LATIN CAPITAL LETTER L

50 0x004D M LATIN CAPITAL LETTER M

51 0x004E N LATIN CAPITAL LETTER N

52 0x004F 0 LATIN CAPITAL LETTER O

53 0x0050 ) LATIN CAPITAL LETTER P

54 0x0051 Q LATIN CAPITAL LETTER Q

55 0x0052 R TATIN CAPITAL LETTER R

56 0x0053 s LATIN CAPITAL LETTER S A< (N
57 0x0054 T LATIN CAPITAL LETTER T ( \ \
58 0x0055 u LATIN CAPITAL LETTER U \

59 0x0056 v LATIN CAPITAL LETTER V \ \ \ >
60 0x0057 w ratiN caprTat LETTER W/ N\ YOV \
61 0x0058 X LATIN CAPITAL LETTER X \ N )
62 0x0059 Y LATIN CAPITAL LETTER Y \

63 0x005A Z LATIN CAPITAL LE#TE)( z7 \

64 0x005B [ LEFT SQUARE BRACKET / /\ N

65 0x005C \ REV(éRSE\SO(ID\ﬁS ( \ ‘\/

66 0x005D ] RIGHT\ SQUARE\BRACKET /

67 0x005F . LOW N

68 0%0061 a LATI\{Q N.(KI.‘L\LE\B{\F\A>

69 0x0062 b SMALL\LNETTER ¥

70 0x0063 N Q\(ﬂh{h@i@m& c

71 0x0064 ] d L@m SXQ}I:.\L_EI’TER D

72 0x0065 (e \\\| LARIN\SMADY LETTER E

73 0x0065 )| {  f < |SATIN SMALL LETTER F

74 0x0067 ( \/g\ \IAM}MALL LETTER G

75 0x0068/\ b LATJN SMALL LETTER H

76 0%0069 (i NLAfIN SMALL LETTER I

77 0:<)06A \ \1\ B LATIN SMALL LETTER J

78 ~ax0esB NN\ K LATIN SMALL LETTER K

79 “Rox088¢ X N LATIN SMALL LETTER L

80 0x0QED" m LATIN SMALL LETTER M

81 0%0.06E n LATIN SMALL LETTER N

82 0X006F 0 LATIN SMALL LETTER O

83 0x0070 p LATIN SMALL LETTER P

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 LETTER T

88 0x0075 u LATIN SMALL LETTER U

89 0x0076 v LATIN SMALL LETTER V

90 0x0077 w LATIN SMALL LETTER W

91 0x0078 x LATIN SMALL LETTER X
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Table E.2 (continued)

2-byte/UCS-2

No. code Symbol Name
92 0%x0079 y LATIN SMALL LETTER Y
93 0x007A z LATIN SMALL LETTER Z
94 0x007B { LEFT CURLY BRACKET
95 0%x007C | VERTICAL LINE
96 0x007D } RIGHT CURLY BRACKET
97 0X007E ~ TILDE
98 0X00A0 NO-BREAK SPACE S~
99 0x00A1 : INVERTED EXCLAMATION MARK (
\
100 0x00A2 ¢ CENT SIGN /\Q S
101 0x00A3 £ POUND SIGN < \ \\
102 0x00A4 o CURRENCY SIGN N \
103 0X00A5 ¥ YEN SIGN \ \ \ \/
104 0X00A6 ! BROKEN BAR < \ \ \
105 0x00A7 § SECTION SIGN N\
106 0x00A8 DIAERESIS / ~ \ >
107 0%00A9 © COPYRIGHT SIG/N"\\)/ N
108 0x00AA a FEM}/ﬁ}»@ o;ﬁ}\lAL}IND}ICA'@é ‘\}
109 0X00AB « LEFNOINI\IVQ DO\@LE \QIGLE ?UOTATION MARK
110 0x00AC - NOT §
111 0x00AD SOFT( HY BHEN S
112 0x00AE N /RE{IQER%Q s\,\I\GN
113 0%00AF N \( MACR y
114 0x00BO l ° r(E\G\mE\{}N\/
115 0x00B1 \ J_r\ PIX\S-\M{NU%SIGN
116 0x003§\ ) Q 2 & \S\QPE}\S\CMT TWO
117 0x00B3 A( \/\ \Sm\%ﬁz}RIPT THREE
118 0x00}34(\ \ ACU)E ACCENT
119 0x0085 \p “mTkRO SIGN
120 o;&{om \ ?[\ ) PILCROW SIGN
121 Nb\§7\ i \ MIDDLE DOT
122 00RY \ \/ CEDILLA
123 OxON 1 SUPERSCRIPT ONE
124 0%00BA 0 MASCULIN ORDINAL INDICATOR
125 0xX00BB > RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
126 0x00BC Y VULGAR FRACTION ONE QUARTER
127 0x00BD % VULGAR FRACTION ONE HALF
128 0%00BE % VULGAR FRACTION THREE QUARTERS
129 0x00BF . INVERTED QUESTION MARK
130 0x00C0 A LATIN CAPITAL LETTER A WITH GRAVE
131 0x00C1 A LATIN CAPITAL LETTER A WITH ACUTE
132 0x00C2 A LATIN CAPITAL LETTER A WITH CIRCUMFLEX
133 0x00C3 A LATIN CAPITAL LETTER A WITH TILDE
134 0%x00C4 A LATIN CAPITAL LETTER A WITH DIAERRESIS
135 0x00C5 A LATIN CAPITAL LETTER A WITH RING ABOVE
136 0x00C6 £ LATIN CAPITAL LETTER AE = LATIN LIGATURE AE
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Table E.2 (continued)

2-byte/UCS-2

No. code Symbol Name

137 0x00C7 C LATIN CAPITAL LETTER C WITH CEDILLA
138 0x00C8 E LATIN CAPITAL LETTER E WITH GRAVE

139 0x00C9 E LATIN CAPITAL LETTER E WITH ACUTE

140 0x00CA E LATIN CAPITAL LETTER E WITH CIRCUMFLEX
141 0x00CB E LATIN CAPITAL LETTER A WITH DIAERESIS
142 0x00CC i LATIN CAPITAL LETTER I WITH GRAVE

143 0x00CD i LATIN CAPITAL LETTER I WITH ACUTE

144 O0x00CE | LATIL FLéX
145 0x00CF I LATIN CAPITAL LETTER I WITH DIAEB{SI\é ay
146 0x00DO b LATIN CAPITAL LETTER ETH ( \
147 0x00D1 N LATIN CAPITAL LETTER N WITH Lb§ \
148 0x00D2 (e} LATIN CAPITAL LETTER O WITh\GRAm \ )
149 0x00D3 o) LATIN CAPITAL LETTER o@ﬁ&ﬁ\cuv\‘ \
150 0x00D4 o) LATIN CAPITAL LETTE Nc\ﬁ&ct}l@\n\ng/
151 0x00D5 (o) LATIN CAPITAL LE'nyR/Q WE‘Q{H\;@E \
152 0x00D6 ) LATIN CAPITAL/L@J:\TEé 9/ W/{TH\RIAE\‘R’éSIS
153 0x00D7 x MULWICAT)Y&\QT S}GN / ( \ >

154 0x00D8 1%} LAT\I\Q CA Iﬁ\% LE.\{ ER WITH)STROKE

155 0x00D9 V] LATIWPIE&L\QET}E\R U wiPH GRAVE

156 0x00DA V] LATI(& CA;{I'AL.\{EQ'ER\I{ WITH ACUTE

157 0x00DB /d\ LATI}\ CA\KIT}\Q LE@%R/U WITH CIRCUMFLEX
158 0x00DC \U LAT}}K\QAPM LR'I}?ER U WITH DIAERESIS
159 0x00DD [\ \?\ I(AT\N \OQFXQI.})ETTER Y WITH ACUTE

160 0x00DE k \15\ AL LETTER THORN

161 o::oon{ > z R < ATh\SM LETTER SHARP S (German)
162 0x00EO0 \/a\ \LA\.L\{N }MALL LETTER A WITH GRAVE

163 OxOOEl/\ \Q LA@N SMALL LETTER A WITH ACUTE

164 0x0QE2 \ 3 "LafIN SMALL LETTER A WITH CIRCUMFLEX
165 o:@om \ \a\ > LATIN SMALL LETTER A WITH TILDE

166 /\&<o E4 o \é LATIN SMALL LETTER A WITH DIAERESIS
167 \Qcﬁf\i \ )a LATIN SMALL LETTER A WITH RING

168 0x00EE" ® LATIN SMALL LETTER AE

169 0xQO0E7 ¢ LATIN SMALL LETTER C WITH CEDILLA

170 ox00E8 & FAPIN—SMART—HRTPER—E—WETH—GRAVE

171 0x00E9 é LATIN SMALL LETTER E WITH ACUTE

172 0x00EA é LATIN SMALL LETTER E WITH CIRCUMFLEX
173 0x00EB é LATIN SMALL LETTER E WITH DIAERESIS
174 0x00EC i LATIN SMALL LETTER I WITH GRAVE

175 0x00ED i LATIN SMALL LETTER I WITH ACUTE

176 0x00EE 7 LATIN SMALL LETTER I WITH CIRCUMFLEX
177 0x00EF i LATIN SMALL LETTER I WITH DIAERESIS
178 0x00F0 o LATIN SMALL LETTER ETH

179 0x00F1 fi LATIN SMALL LETTER N WITH TILDE

180 0x00F2 o} LATIN SMALL LETTER O WITH GRAVE

181 0x00F3 16} LATIN SMALL LETTER O WITH ACUTE
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Table E.2 (continued)

No. 2-by(t:iléJeCS-2 Symbol Name

182 0x00F4 o LATIN SMALL LETTER O WITH CIRCUMFLEX
183 0x00F5 e} LATIN SMALL LETTER O WITH TILDE

184 0x00F6 o LATIN SMALL LETTER O WITH DIAERESIS
185 0x00F7 + DIVISION SIGN

186 0x00F8 ) LATIN SMALL LETTER O WITH STROKE

187 0x00F9 ] LATIN SMALL LETTER U WITH GRAVE

188 0x00FA u LATIN SMALL LETTER U WITH ACUTE S~
189 0x00FB G LATIN SMALL LETTER U WITH CIRCUMFL (
190 0x00FC 0] LATIN SMALL LETTER U WITH DIAERE}{Q
191 0x00FD y LATIN SMALL LETTER Y WITH ACUTE/\ \ \\
192 0x00FE b LATIN SMALL LETTER THORN \
193 0x00FF ¥ LATIN SMALL LETTER Y WITH D\{AERM \ \/
194 0x0100 A LATIN CAPITAL LETTER A WIﬁ\MQCM \
195 0x0101 a LATIN SMALL LETTER/KN{\»QC\&N \
196 0x0102 A LATIN CAPITAL LE?(I‘ER/Q% wﬁ\Qlﬁf\E >
197 0x0103 a LATIN SMALL L[z'm{ésg/a} y(ITR BﬁS\E

198 0x0104 A LAT(I/ﬁ\ﬂ'\API}"/K&LE)STER( I‘J\I@H OG@NEK
199 0x0105 a LATT SMN{L ETT\E\R A WITH O§ONEK

200 0x0106 ¢ LATIWALI\&L‘\TEN WITH ACUTE

201 0x0107 ¢ LATI(N SMALL LET\}.\& C\BITH ACUTE

202 0x010C /(\ TII\CA\R{TJ\;\ LE\K{\R/C WITH CARON

203 0x010D R (& \( LATfN\\S@L\‘ﬁET\r@( C WITH CARON

204 0x010F [ d I(AH\Q\I SNQL LEPTER D WITH CARON

205 0x0110 \ D\ LA IN\{AP}\SAL LETTER D WITH STROKE
206 0x011§\ ) { d & \bQTIh\SﬁM../L LETTER D WITH STROKE

207 0x0112 ( \/E\ \W\xy APITAL LETTER E WITH MACRON
208 0x0113(\ \é\ LAT)N SMALL LETTER E WITH MACRON

209 0x0AL6 \E “LATIN CAPITAL LETTER E WITH DOT ABOVE
210 ;&{117 \ ?z,-\ ) LATIN SMALL LETTER E WITH DOT ABOVE
211 }5\\{8 i \E LATIN CAPITAL LETTER E WITH OGONEK
212 \L% \ \/Q LATIN SMALL LETTER E WITH OGONEK

213 0xo}1{ E LATIN CAPITAL LETTER E WITH CARON

214 04011B é LATIN SMALL LETTER E WITH CARON

215 0x011E G LATIN CAPITAL LETITER G WITH BREVE

216 0x011F § 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 T LATIN CAPITAL LETTER I WITH MACRON
220 0x012B T LATIN SMALL LETTER I WITH MACRON

221 0x012E | LATIN CAPITAL LETTER I WITH OGONEK
222 0x012F i LATIN SMALL LETTER I WITH OGONEK

223 0x0130 i LATIN CAPITAL LETTER I WITH DOT ABOVE
224 0x0131 I LATIN SMALL LETTER DOTLESS I

225 0x0132 N] LATIN CAPITAL LIGATURE IJ

226 0x0133 ij LATIN SMALL LIGATURE IJ
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2-byte/UCS-2

No. code Symbol Name

227 0x0136 K LATIN CAPITAL LETTER K WITH CEDILLA

228 0x0137 k LATIN SMALL LETTER K WITH CEDILLA

229 0x0139 L LATIN CAPITAL LETTER L WITH ACUTE

230 0x013A i LATIN SMALL LETTER L WITH ACUTE

231 0x013B L LATIN CAPITAL LETTER L WITH CEDILLA

232 0x013C | LATIN SMALL LETTER L WITH CEDILLA

233 0x013D L LATIN CAPITAL LETTER L WITH CARON

234 UXUL3E | TATIN SMALL LETITER L WITH CARON (/
235 0x013F L LATIN CAPITAL LETTER L WITH MIDDL D\éT(\
236 0x0140 3 LATIN SMALL LETTER L WITH MIDDQ'E \s@\ \
237 0x0141 L LATIN CAPITAL LETTER L WITH/S\RBQ \

238 0x0142 t LATIN SMALL LETTER L WITH g\TROI&'\\\ \ )
239 0x0143 N LATIN CAPITAL LETTER NA\M\\VU& \
240 0x0144 n LATIN SMALL LETTER/N——w:\hi\ACUT\Q \\/
241 0x0145 N LATIN CAPITAL LE"yr/ER N W}Q{ ILLA

242 0x0146 n LATIN SMALL L;I\Tf\R @ V/ITE CEQILLN

243 0x0147 N LATI)NAPIT/AA&LE\SLER/N Tél}y—l CZA}ON

244 0x0148 n LAT&\Q sﬁA\Li\LET'ﬂER N\QITijcéRON

245 0x014A n LATINXAPI\TQI\{ETDRR E

246 0x014B n LAT SMALL LETTER ENG

247 0x014C /®\ LATI}\L CA\gIﬁx\{. LE“RM WITH MACRON

248 0x014D &' LA'IN\Q/IAL\.D\QET\(E O WITH MACRON

249 0x0150 [\ 6\ [ATIN EQKQL yETTER O WITH DOUBLE ACUTE
250 0x0151 L \/d\ LX{IN\SMN LETTER O WITH DOUBLE ACUTE
251 0x015< > Z CE < \RATh\&QﬁAL LIGATURE OE

252 0x0153 \,og\ \L/IST\{N }MALL LETTER OE

253 0x0154/\ \3 LA?;E/CAPITAL LETTER R WITH ACUTE

254 0x0155 \ f "LAFIN SMALL LETTER R WITH ACUTE

255 0X0156 \ \ > LATIN CAPITAL LETTER R WITH CEDILLA

256 /\9\§0\57\ N \ r LATIN SMALL LETTER R WITH CEDILLA

257 om\% \ >ﬁ LATIN CAPITAL LETTER R WITH CARON

258 OM‘ 3 LATIN SMALL LETTER R WITH CARON

259 0x015A S LATIN CAPITAL LETTER S WITH ACUTE

260 6363155 4 o L s s R s Y ———
261 0x015E S LATIN CAPITAL LETTER S WITH CEDILLA

262 0x015F s LATIN SMALL LETTER S WITH CEDILLA

263 0x0160 S 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 t LATIN SMALL LETTER t WITH CARON

267 0x0166 T LATIN CAPITAL LETTER T WITH STROKE

268 0x0167 t LATIN SMALL LETTER T WITH STROKE

269 0x016A U] LATIN CAPITAL LETTER U WITH MACRON

270 0x016B a LATIN SMALL LETTER U WITH MACRON
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Table E.2 (continued)

No. 2-byte/UCS-2 Symbol | Name

code
271 0x016E U LATIN CAPITAL LETTER U WITH RING ABOVE
272 0x016F a LATIN SMALL LETTER U WITH RING ABOVE
273 0x0170 U] LATIN CAPITAL LETTER U WITH DOUBLE ACUTE
274 0x0171 [] LATIN SMALL LETTER U WITH DOUBLE ACUTE
275 0%0172 y LATIN CAPITAL LETTER U WITH OGONEK
276 0x0173 u LATIN SMALL LETTER U WITH OGONEK
277 0x0175 W LATIN SMALL LETTER W WITH CIRCUMFLEX
278 OXK0IT7 % TATT FLEX(/
279 0x0178 \4 LATIN CAPITAL LETTER Y WITH DIAE}%{sI\é ™\
280 0x0179 z LATIN CAPITAL LETTER Z WITH ACT{TE\ \
281 0x017A z LATIN SMALL LETTER Z WITH AQWTE
282 0x017B z LATIN CAPITAL LETTER Z WITﬁ\DOT v )
283 0x017¢C z LATIN SMALL LETTER Z W(I‘H\DQ\"\ANE\ \
284 0x017D z LATIN CAPITAL LETT%—Z\W\I% EA\QOR\\/
285 0x017E b4 LATIN SMALL LETTE/ﬁ z/_(ITﬁ\cﬁe{ \
286 0x0218 S LATIN CAPITALng’f\TEé §/ WI{TH\C\OMMMELOW
287 0x0219 s LAT}N\QMALI/L\%TTER S/WI'éH\COM@ BELOW
288 0x021A T LATN CKP\&Q_. LE\’(TER\"I{ WITH)COMMA BELOW
289 0x021B t LATIN SMAL N‘ WITH—COMMA BELOW
290 0x037A GREEﬁ{ YP{QQE:GR\AQMI \
291 0x0384 A GREEK TO\LOS\
292 0x0385 \ GRE}!\\D\IAMKA\\/%IOS
293 0x0386 [\ A N c‘(REgK \C\Q\@J})&TTER ALPHA WITH TONOS
294 0x0388 k \’é\ LETTER EPSILON WITH TONOS
295 0x038{ > z H < REE\\CMAL LETTER ETA WITH TONOS
296 0x038A \/'1\ \G/QE\QK}APITAL LETTER IOTA WITH TONOS
297 OXOBSC/\ \Q GR@K CAPITAL LETTER OMICRON WITH TONOS
298 0x038E \’Y NeREEK CAPITAL LETTER UPSILON WITH TONOS
299 0:@38’? \ \Q\ > GREEK CAPITAL LETTER OMEGA WITH TONOS
300 /\&§o 90\ \ i GREEK SMALL LETTER IOTA WITH DIALYTIKA AND TON(
301 \Qcm \ )A GREEK CAPITAL LETTER ALPHA
302 0x 092 B GREEK CAPITAL LETTER BETA
303 (%0393 r GREEK CAPITAL LETTER GAMMA
304 Ox039% ray CREEK—CAPTTATTETTERDELTE
305 0x0395 E GREEK CAPITAL LETTER EPSILON
306 0x0396 z GREEK CAPITAL LETTER ZETA
307 0x0397 H GREEK CAPITAL LETTER ETA
308 0x0398 e GREEK CAPITAL LETTER THETA
309 0x0399 [ 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 0x039E = GREEK CAPITAL LETTER XI
315 0x039F o} GREEK CAPITAL LETTER OMICRON
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Table E.2 (continued)

2-byte/UCS-2

No. code Symbol Name

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 TAU

320 0x03A5 Y GREEK CAPITAL LETTER UPSILON

321 0x03A6 0} GREEK CAPITAL LETTER PHI

322 0x03A7 X GREEK CAPITAL LETTER CHI L~
323 0x03A8 Y GREEK CAPITAL LETTER PSI (

324 0x03A9 Q GREEK CAPITAL LETTER OMEGA Q )

325 0x03AA | GREEK CAPITAL LETTER IOTA WITH@IB\@NQ[KP\\
326 0x03AB Y GREEK CAPITAL LETTER UPSILM\

327 0x03AC a GREEK SMALL LETTER ALPHA wfr{H TM \ \/
328 0x03AD 3 GREEK SMALL LETTER EPS(ON\w\}\(HMos \
329 0x03AE ) GREEK SMALL LETTEla/E’T'A\xQ\N\T&os\

330 0X03AF i GREEK SMALL LETT]ﬁ IP%A W\N\H\N{os>

331 0x03B0O 1] GREEK SMALL és@ ;/117@\N vﬁ\H DYALYTIKA AND TONOS
332 0x03B1 a GR MAL}/&TT}R A#PH&) ‘\}

333 0x03B2 B GREEX_SM \QETT\E\R BE\@ }

334 0x03B3 v GREE@MALNEWER\QAMMA

335 0x03B4 e} GREE(K SMARL LEQ*}\K DE\§TA

336 0x03B5 /QRQEK\SMXQL\ETT}«QMSILON

337 0x03B6 . 4 \( GREﬁ\ AL TE ZETA

338 0x03B7 I n. G(éi\E\K SMADR _LEPTER ETA

339 0x03B8 \ e\ GR EK\\iMAL LETTER THETA

340 0x0313§\ ) Q I & EQEE}\SML LETTER IOTA

341 0x03BA ( K \\9@\&( MALL LETTER KAPPA

342 0x03}39(\ \\ GRE}K SMALL LETTER LAMDA

343 0x0 \M “GREEK SMALL LETTER MU

344 ;&{3}313 \ ) GREEK SMALL LETTER NU

345 }5\}@ i \g GREEK SMALL LETTER XI

346 B{ \ \/o GREEK SMALL LETTER OMICRON

347 0xo}sk m GREEK SMALL LETTER PI

348 0403C1 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 @ GREEK SMALL LETTER PHI

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 1] GREEK SMALL LETTER UPSILON WITH DIALYTIKA
359 0x03CC o GREEK SMALL LETTER OMICRON WITH TONOS

360 0x03CD 0 GREEK SMALL LETTER UPSILON WITH TONOS
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Table E.2 (continued)

No. 2-byte/UCS-2 Symbol Name
code
361 0x03CE W GREEK SMALL LETTER OMEGA WITH TONOS
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 UKRAINIAN IE
366 0x0405 S CYRILLIC CAPITAL LETTER DZE
367 0x0406 I CYRILLIC CAPITAL LETTER BYELORUSSIAN-LKRAINIAN I
368 0x0407 | CYRILLIC CAPITAL LETTER YI
X
369 0x0408 J CYRILLIC CAPITAL LETTER JE /\Q (\
370 0x0409 b CYRILLIC CAPITAL LETTER LJE < \ \\
371 0x040A H CYRILLIC CAPITAL LETTER NJg/\ \
372 0x040B I3 CYRILLIC CAPITAL LETTER Tsﬁ\v;i \ \ \/
373 0x040C K CYRILLIC CAPITAL LETTE{K%\ \ \
374 0x040E % CYRILLIC CAPITAL L/E«T’TER\NT\B \
375 0x040F ] CYRILLIC CAPITAL/LET/T'EF D>\1{E
376 0x0410 A CYRILLIC CAPI(T?S.\Q\%W#RA
377 0x0411 B CYR CMAL}}LET"(ER@E) ‘\}
378 0x0412 B CYRI\L{.IC\(‘\\R{TAL\LET’I\?{Q VE}
379 0x0413 r CYRI cﬁ\}x\L L\.}S{TERW
380 0x0414 il CYRI(LLIC(—QQPI}A\ ETTER D
381 0x0415 /E\ BQIC\AE\\RTAL\R\P‘{ER IE
382 0x0416 . \{( \( CYRI \N\cRFfTAMETTER ZHE
383 0x0417 [ 3 C@MLI\S\}AQT}L LETTER ZE
384 0x0418 \ Vl\ cY IL\D{C }gpITAL LETTER I
385 0xo41§\ ) { n & X{RIMMAPITAL LETTER SHORT I
386 0x041A \’R\ \\nga\I\L C CAPITAL LETTER KA
387 0xo415(\ \R CYR)LLIC CAPITAL LETTER EL
388 0x0 \M CYRILLIC CAPITAL LETTER EM
389 ;&{4113 \ h\ ) CYRILLIC CAPITAL LETTER EN
390 E\NE i \o CYRILLIC CAPITAL LETTER O
391 & \ \/‘I CYRILLIC CAPITAL LETTER PE
392 OXOM P CYRILLIC CAPITAL LETTER ER
393 040421 C CYRILLIC CAPITAL LETTER ES
394 0x0422 T CYRILLIC CAPITAL LETTER TE
395 0x0423 % CYRILLIC CAPITAL LETTER U
396 0x0424 [ CYRILLIC CAPITAL LETTER EF
397 0x0425 X CYRILLIC CAPITAL LETTER HA
398 0x0426 il CYRILLIC CAPITAL LETTER TSE
399 0x0427 y CYRILLIC CAPITAL LETTER CHE
400 0x0428 1] CYRILLIC CAPITAL LETTER SHA
401 0x0429 1] CYRILLIC CAPITAL LETTER SHCHA
402 0x042A b CYRILLIC CAPITAL LETTER HARD SIGN
403 0x042B bl CYRILLIC CAPITAL LETTER YERU
404 0x042C CYRILLIC CAPITAL LETTER SOFT SIGN
405 0x042D 3 CYRILLIC CAPITAL LETTER E
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Table E.2 (continued)

2-byte/UCS-2

No. code Symbol Name

406 0x042E 10] CYRILLIC CAPITAL LETTER YU

407 0x042F A CYRILLIC CAPITAL LETTER YA

408 0x0430 a CYRILLIC SMALL LETTER A

409 0x0431 6 CYRILLIC SMALL LETTER BE

410 0x0432 B CYRILLIC SMALL LETTER VE

411 0x0433 r CYRILLIC SMALL LETTER GHE

412 0x0434 il CYRILLIC SMALL LETTER DE TN
413 0x0435 e CYRILLIC SMALL LETTER IE (

414 0x0436 X CYRILLIC SMALL LETTER ZHE )

A Ok
415 0x0437 3 CYRILLIC SMALL LETTER ZE < \ \\

416 0x0438 n CYRILLIC SMALL LETTER

- //\\\ \\
417 0x0439 CYRILLIC SMALL LETTER SHOR%\I \\§\ \\ \\V/)

=

418 0x043A K CYRILLIC SMALL LETTER Q \ \ \

419 0x043B CYRILLIC SMALL LETPER Bl N

420 0x043C

CYRILLIC SMALL L%I‘TE/R'\F]M\ >

=

421 0x043D H CYRILLIC SMAL(K\QAS'\TW/EN/\

422 0x043E 0 cYRYADIC S Lyrregol ) )\}

423 0x043F n CYRI LIC\il\NL L\E{TTERQE

424 0x0440 p CYRI;m SML LET\P\QR ER

425 0x0441 (¢} CYRI(LLIC(‘SQALL LﬁTEl@ES

426 0x0442 AN /GAL&IBQIC\QMA\(L LNT\E& TE

428 0x0444

427 0x0443 \Y
c(s'{h\Q_.LI\G\ LL/LETTER EF

430 OXO44%\ ) &RI}I\IC\{MALL LETTER TSE

N
[\ @
429 0x0445 \ X\ cYy IL\D\EC g‘iﬂALL LETTER HA
N
~ N

431 0%0447 \g's@I\L C SMALL LETTER CHE
432 0x044 \ \K CYR)LLIC SMALL LETTER SHA
433 0x0449

\u.l NCYRILLIC SMALL LETTER SHCHA

434 O)&{44A b ) CYRILLIC SMALL LETTER HARD SIGN

N
435 NX\QB\ \u CYRILLIC SMALL LETTER YERU
042

436 \\ \\\/)b CYRILLIC SMALL LETTER SOFT SIGN
437 OXdEEQ\ 3 CYRILLIC SMALL LETTER E

438 0X044E 10 CYRILLIC SMALL LETTER YU

439 0x044F a CYRILLIC SMALL LETTER YA

440 0x0451 e CYRILLIC SMALL LETTER IO

441 0x0452 h CYRILLIC SMALL LETTER DJE

442 0x0453 f 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

448 0x0459 b CYRILLIC SMALL LETTER LJE

449 0x045A H CYRILLIC SMALL LETTER NJE

450 0x045B h CYRILLIC SMALL LETTER TSHE
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Table E.2 (continued)

No. 2-byte/UCS-2 Symbol | Name
code
451 0x045C K CYRILLIC SMALL LETTER KJE
452 0x045E y CYRILLIC SMALL LETTER SHORT U
453 0x045F y CYRILLIC SMALL LETTER DZHE
454 0x05D0 X HEBREW LETTER ALEF
455 0x05D1 a HEBREW LETTER BET
456 0x05D2 2 HEBREW LETTER GIMEL
457 0x05D3 T HEBREW LETTER DALET
458 0x05D4 Rl HEBREW LETTER HE (/
459 0x05D5 I HEBREW LETTER VAV A< N T\
460 0x05D6 T HEBREW LETTER ZAYIN ( \ \
461 0x05D7 n HEBREW LETTER HET \
462 0x05D8 &) HEBREW LETTER TET \ \ )
463 0x05D9 ' HEBREW LETTER YOD ( \‘ \
464 0x05DA 1 HEBREW LETTER FINAL KAR | \ \\/
465 0x05DB b} HEBREW LETTER KA A~ \
466 0x05DC 9 HEBREW LETTER&P&ED}/ A \
467 0x05DD D HEBB,EW\LET’L)ZF\FI\/NAL ]\{{EM( \ R >
468 0x05DE n HEB}{\QW D T%RR ME\Q \ )
469 0x05DF I HEBRE&LETH‘F\R\{INAX\NUN
470 0x05E0 ] HEBR@W LETTER GI\ \
471 0x05E1 N HEBR)S\W L\E\Tﬁ\g sthaiy/
472 0x05E2 \u HEBM LETTER Aw?
473 0x05E3 [\ ) A me\mj{NAL PE
474 0x05E4 k p) HEBR LERTER PE
475 0xo5E<{\ > z Y < EBW WI‘ER FINAL TSADI
476 0x05E6 \/3\ \H@}@@LETTER TSADI
477 OX05E7/\ \Q HE&}EW LETTER QOF
478 0x05E8 \ 3 NHEEREW LETTER RESH
479 O)@SE9 \ \u\ > HEBREW LETTER SHIN
480 /\&§o B2\ N \n HEBREW LETTER TAV
481 \%(%@k \ ) ARABIC COMMA
482 0x BB ¢ ARABIC SEMICOLON
483 Ox061F ¢ ARABIC QUESTION MARK
484 X062t 3 ERABTFC—FREPPER—HAMEZA
485 0x0622 i ARABIC LETTER ALEF WITH MADDA ABOVE
486 0x0623 i ARABIC LETTER ALEF WITH HAMZA ABOVE
487 0x0624 5 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 a3 ARABIC LETTER TEH MARBUTA
493 0x062A - ARABIC LETTER TEH
494 0x062B : ARABIC LETTER THEH
495 0x062C z ARABIC LETTER JEEM
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Table E.2 (continued)

2-byte/UCS-2

No. code Symbol Name

496 0x062D ARABIC LETTER HAH

497 0x062E ARABIC LETTER KHAH

498 0x062F 3 ARABIC LETTER DAL

499 0x0630 3 ARABIC LETTER THAL

500 0x0631 B ARABIC LETTER REH

501 0x0632 5 ARABIC LETTER ZAIN

502 0x0633 o ARABIC LETTER SEEN

503 0x0634 B ARABIC LETTER SHEEN (/
504 0x0635 U ARABIC LETTER SAD A( N N\
505 0x0636 U ARABIC LETTER DAD ( \ \\
506 0x0637 L ARABIC LETTER TAH \ \
507 0x0638 L ARABIC LETTER ZAH \ \ \ )
508 0x0639 ¢ ARABIC LETTER AIN ( \ \‘ \
509 0x063A ¢ ARABIC LETTER GHAIN \ \\/
510 0x0640 - ARABIC TATWEEL / \

Si ZXZ?; - ARA;;\Z\LETTER/:@IK\/)/ o \

5 x064 k) ARA LETW A} / (\ ;>

513 0x0643 4 ARAE{C L‘E{rﬁ\gR KA\( \ ~ )

514 0x0644 J ARABIQ‘ET\TF\R\EAM

515 0x0645 a ARAE(IC LKET\TER\QM \

516 0x0646 N ARAB\S\C L\E\TTBQ NOQN

517 0%x0647 \, ARAE\C LETTER HW

518 0%0648 [\ 3 p@glc\kﬁx@%w

519 0x0649 k & A}\QB}‘C\ LERTER ALEF MAKSURA

520 0x064§ > 2 < < RA&\C BE,MER YEH

521 0x064B < \\A}@N{I C}FATHATAN

522 OxO64C/\ \ ARP@IC DAMMATAN

523 0x064D \ ) “ARKBIC KASRATAN

524 O)<)64E \ ‘ ARABIC FATHA

525 /\s{o AR \ ’ ARABIC DAMMA

526 \%O}Q \ ) ARABIC KASRA

527 OXN‘ ‘ ARABIC SHADDA

528 0x0652 ARABIC SUKUN

529 %2 0O0F FRFP—FO—RFCHTP—MARKE—S

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 R DOUBLE LOW-9 QUOTATION MARK

538 0x202A LEFT-TO-RIGHT EMBEDDING 2

539 0x202B RIGHT-TO-LEFT EMBEDDING @
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Table E.2 (continued)

No. 2-byte/UCS-2 Symbol Name
code
540 0x202C POP DIRECTIONAL FORMATTING @
541 0x202D LEFT-TO-RIGHT OVERRIDE 2
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 A -
549 0x2193 ! DOWNWARDS ARROW /\
550 0x2551 I BOX DRAWINGS DOUBLE VERTICAL \

2 For detgils on coding of bidirectional text formatting refer to ISO/IEC 1064’\6, M\F\

o
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Annex F
(normative)

Programme type codes

NOTE Different PTY codes are used in the US RBDS standard (see Clause 2).

62106 © IEC:2009(E)

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

Number Code Programme type 8-character display? 16-character display?@
0 00000 Il\ll:d;;;?ngp‘rgmme type or None Nc{)%\
1 00001 | News News Ndws ~_
2 00010 | Current Affairs Affairs ¢\ surrentcatrirs
3 00011 | Information Info Inforfation,
4 00100 | Sport Sport \ \Sp&t \/
5 00101 Education Educate < ¥ Educ%&ion
6 00110 | Drama Dramd” N\ N> \Dranfa
7 00111 Culture Cu(turem ultures
8 01000 | Science stience -\ N\, | science
9 01001 | Varied § { V4ried & - )\/ Varied Speech
10 01010 | Pop Music > Pop\\{ N Pop Music
11 01011 | Rock Music [~ DRk M\ Rock Music
12 01100 Easy)zt\emng)ﬂ@c\ \ E}sy\\m/ Easy Listening
13 01101 nght\s\ass | L‘fg,br(M Light Classics M
14 01110 S‘e\r‘r(ws c ssma(\ /Cflassics Serious Classic
15 01114\ Other Musle \_ "\ \_ > | Other M Other Music
16 100&)\/ eather \ Weather Weather & Metr
17 10001 Fin;h{e V\ Finance Finance
18 1001b\ Nenxip})gar{mes Children Children=s Progs
19 1007 Sdeial Affairy Social Social Affairs
20 1\(){00\\kelk§'\on Religion Religion
21 1039\ Phanein Phone In Phone In
22 10\Mo\ >rave| Travel Travel & Touring
23 10111 Leisure Leisure Leisure & Hobby
24 11000 Jazz Music Jazz Jazz Music
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 !
a8 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
URL: http://www.rds.org.uk/.
b |n earlier versions of this standard, the term used was “M.O.R. (middle of the road) Music”. Easy Listening
is a more frequently used equivalent.
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Definition of the terms used to denote Programme Type

1

10

11

12

13

14

15

16

17

News

Current affairs

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

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

Bformal

Information Programme, the purpose of which is to impart advice in the
widest sense.
_ AN
Sport Programme concerned with any aspect .
Edyication Programme intended primarily to ed
element is fundamental.
Drama All radio plays and serials,

Culture

Science

Programmes concepfed spect of national or

&

ehces and technolggy.

h-based programmes usually of light-
not covered by other cgtegories.
panel games, personality

music, which would generally be consjdered to
popular appeal, often featuring in clurrent or

erformed

Current contemporary music considered to be "easy-
listening", as opposed to Pop, Rock or Classical, ¢r one of
the specialized music styles, Jazz, Folk or Country.|Music in
this category is often but not always, vocal, and {sually of
short duration.

Light classics

Serious classics

Other music

Weather

Finance

Classical Musical for general, rather than specialist
appreciation. Examples of music in this category are
instrumental music, and vocal or choral works.

Performances of major orchestral works, symphonies,
chamber music etc., and including Grand Opera.

Musical styles not fitting into any of the other categories.
Particularly used for specialist music of which Rhythm and
Blues and Reggae are examples.

Weather reports and forecasts and Meteorological info.

Stock Market reports, commerce, trading, etc.
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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 Phone In Involving members of the public expressiWir views either
by phormeorat=a pubticforon:

22  Trgvel Features and programmes concernéd\ W ear and
far destinations, package i ;s and
opportunities.

NOTE Not for use for AnAQ
roadworks affecting immedig 8

delays, or

in which
ples include, Gardening,
, Food and Wine| etc.

23 Leilsure

24  Jazz music s NCOX d.music characterised by improvisation.

25  Copntry music ) i e¥fom, or continue the musical tradition

outhern States. Characterisgd by a
26 Na ionalr@ lar Music of the Nation or Region in that

5. language, as opposed to International ‘Pgp’ which
US or UK inspired and is in English.

27 ic from the so-called “golden age” of popular music.

28 Music which has its roots in the musical culture of a particular
nation, usually played on acoustic instruments. The |narrative
or story may be based on historical events or people

29 Programm ncerned with factual matter r nted in an
investigative style.

30 Alarm test Broadcast when testing emergency broadcast equipment or
receivers. Not intended for searching or dynamic switching
for consumer receivers.. Receivers may, if desired, display
“TEST” or “Alarm Test".

31 Alarm Emergency announcement made under exceptional

circumstances to give warning of events causing danger of a
general nature. Not to be used for searching — only used in a
receiver for dynamic switching.

NOTE These definitions can slightly differ between various language versions.

a8 In earlier versions of this standard, the term used was “M.O.R. (middle of the road) Music”. Easy Listening is a
more frequently used equivalent.
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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 below.

MJD + UTC
%/—/

Local offset * | add b supract /TN
(positive or negative) ' !

"Local" MJD + local time

Year

<
o
=]
=
=

Mk-ye 'Week-number

The cony
adding o
"borrow"
diagram

r subtracting
from the UT

* Offsets are positive for longit(ides east of Gfeenwich gnd negalive fo@itu est of Greenwich.

and Coordinate i e (UTC)

.1 — Symbols used

odified Julian Date (MJD)

Meaning

Modified Julian Day

S

Coordinated Universal Time

Year from 1900 (e.g. for 2003, Y = 103)

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

matter of
carry" or
n on the

D Day of month from 1 to 31
WYy "Week number" Year from 1900

WN Week number according to ISO 8601 (see [21])
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) To find Y, M, D from MJD
Y'=int[ (MJD — 15 078.2) / 365.25 ]
M'=int { [ MJD — 14 956.1 —int (Y' x 365.25) ]/ 30,6001}
D=MJD-14956 -int (Y'x 365.25)—int (M x 30.6001)
If M=140or M'=15,then K=1; else K=0
Y=Y+K
M=M-1-Kx12
b) To find MJD from Y, M, D
IfM=1orM=2thenL=1; elseL=0
MJD T = ;
c) To find WD from MJD
WD [ (MJD+2)mod 7]+ 1
d) To find MJD from WY, WN, WD
MIJD £#15012+WD +7 x { WN+int[ (WY x 1461/ 28x+ 08
e) To find WY, WN from MJD
W=ipt[(MJD/7)-2 144,64 ]
WY =|int [ (W x 28 /1 461) — 0,0079]
WN W —int [ (WY x 1461/ 28)

Example}:
MJD § 45 218
Y F(19)82

M F 9 (Septembe
D %6

NOTE These formt@x

WD = 1 (Monday)

e inClusive dates: 1st March 1900 to 28th February 2190.
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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 introduction of RDS RDS i corporated ARI
functionagity : C A {ystem—has become
completely redundant. However to protect the funct|onaI|ty of oId ARI r i pithout RDS
capability, ARI transmissions continued in some countries, simultan i PS, as a
transition measure. Finally during the years 2004 -2006, ARI trasmissions\wexe nerally

discontinued.

in use before the

RDS recgivers were designed initially to be compatible wi < > < th|s compatibility
RDS dedoders used a notch-filter to filter out ARI be Dj

signals,
using thg same subcarrier, were decoded. Since AR -filter is no
longer repuired; this may lead to a possible simplific after the

ARI switgh-off.

&
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Annex J
(normative)

Language identification
To enable a broadcaster to indicate the spoken language he is currently 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.

A

Usage Bit allocatiW3

Group type 1A b1s| 14| 13| b1a| byg| bio| bg @\b%\% \Qs \% B3| b2 | by | b

~N
Variant code 3 \(\ Wa%dentiﬁcati n code
N
iant ¢

a) European languages 1

Code ag Lanquage
(Hexadecimal) (Hexadecimal)

00 20 Polish

01 21 Portuguese
02 22 Romanian
03 23 Romansh
04 24 Serbian

05 25 Slovak

06 26 Slovene

07 4 27 Finnish

08 28 Swedish
09 29 Turkish

0A Spanish 2A Flemish

0B Esperanto 2B Walloon
0C Esteonian 2

(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 )

15 Italian 35 )
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Code Language
(Hexadecimal)

16 Lappish
17 Latin

18 Latvian

19 Luxembourgian
1A Lithuanian
1B Hungarian
1C Maltese
1D Dutch

1E Norwegian
1F Occitan

b) Other languages

— 93—

Code
(Hexadecimal)

Language

_ Reserved for
national assignment

Code Language
(Hexadecinal)

7F Ambharic
7E Arabic
7D Armenian
7C Assamese
7B Azerbijani
TA Bambora
79 Belorussian
78 Bengali
77 Bulgarian
76 Burmese
75 Chinese
74 Churash
73 Dari

72 Fulani

71 Georgian
70

6F

6E

6D

6C

6B

6A

69

68

67

66

65

64

63

62

61

Quechua
Russian
Ruthenian
Serbo-Croat
Shona
Sinhalese
Somali
Sranan Tongo
Swabhili
Tadzhik

Tamil

Tatar

Telugu

Thai

Ukrainian
Urdu

Uzbek
Viethamese
Zulu
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Annex K
(informative)

RDS logo 2

RADIO DATA SYSTEM

NOTE The¢ wording "RADIG DATA S beomitted

When EC g logos may be used.

RID|Sy

RiD;S;

2 © 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

All countries except the USA

Every data application using the Open Data Applications (ODA) feature (see 6.1.4) must 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 RBS Registrations

Office atfthe address shown on the RDS Forum web site at URL: htip://w; w.rdshgk/ Forms
the

must be ¢ompleted fully (every question must be answered — the RDS RegistrationscQffice will

advise, ifl difficulty is experienced) and sent to the RDS Registratio with the
nominal fee, published on the web site of the RDS Forum, whic e %vance
Subject satisfactory completion, an AID number will be allg¢ated ‘q fthe Form

will be returned to the applicant. The allocations are cqg i i DS ODA
registratipns office in the USA to avoid that the same allocdtion\ 2

Transmigsions carrying an AID must adhere fully to ferences
of the rellevant registration. tes thlat doxnot nge the fundamental
requirements for the transmission of th @mu use of the sam¢g AID, but
advice should be sought from the RD

Details Will be kept in the RDS Forum ©DA Dire which will be published, from time to
time, and an up-to-date version of the Di aintained on the RDS Fofum Web
site.

Users of|an AID must |s validity of using it and the accurpcy of all
related information ang e_corsequences. The RDS Registrations| Office is

not liabl¢ for a cid I sequential damages arising out of the use or
inability fo use a JaNs nisdfon or reception equipment.

NOTE AID codes arg’inte 8 and recognized.
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RDS Open Data Applications — Registration Form

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

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

App”canfe Name:

Title/Name of Contact

Organisption:

Compan)/\@w (’\

Organisption Address:

Street

\@ﬂ@un\

/\EO\S}N\COde

oty

Applicafion Name:

\S{r 6 words, maximum

Applicafion
Descripfion:

N

Give as much detail as pogsible.

Open Data mode:
(see 6.1.5.4) (\

Choose one mode, only

ick, ifkpublication not permitted

[ ]

Please attach additional pages.

Give all details, proprietar
documents and referenceq.

Capacity requirement
for both the ODA and
AID groups:

Tick, if publication not permitted

[ ]

ODA groups/second
type 3A groups/minute

Please use additional pages if
desired.

Indicate: ODA groups/second and
type 3A groups/minute. Describe
any constraints.
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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 must
be completed and attached to all applications.

IEC:2009(E)
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RDS Open Data Applications — Check List

This Check List will not be published.

Question Considered Notes —~

Does thg¢ application behave correctly when Tick. if considered S or#xkle RDS

not all RDS groups are received? [ ] ’ catl

Does thg¢ application provide the means to

identify {he Service Provider? TICk if conS|dered

Does th¢ application allow for future proofing, Tlck \ \>

by upgrdding? /m\

Does th¢ application require sub-sets of Use of variant coddgs

associated applications? nd/or other groups (e.g
clock-time)

Does thg¢ application include provision to Pl and AF

reference other transmissions carrying th

same sefrvice?

Does th¢ application include an™additiona %k onsidered RDS already has

layer of prror protection[s ’ considerable capability

Does thg

applicatio |nck:gie ek\yﬁstl&n\\

Tick,

if considered

[ ]

when us

e of the channel ceases?

Does thg¢ applicati Tick, if considered
compregsion? {'\ [ 1]

Have yop d capacity requirements Tick. if considered
for the apnlic t|0n’7 [ ] ’

Have yol ine ity requirements : : :

for the AID under n(}%l conditions? E—Ic]k’ if considered
Is your ’pplinnfinn ahle to assume and lose ITCKTT COnSIdaTad
the use of a group type? L]

If so, have you defined the AID signalling Tick. if considered
when use of a channel is assumed? L] ’

If so, have you defined the AID signalling Tick. if considered



https://iecnorm.com/api/?name=633041b2f0ef3bea126e1e71c9d42e01

- 98- 62106 © IEC:2009(E)

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; T~

— the ephanced paging protocol.

While th¢ basic protocol offers all the basic features necessary
enhanced paging offers a great number of improvements such as;

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

}'ce, the

More than these features, the enhanced paging offers a dra increased battery life

time.

The mes egounter and a repe

ramme Iltem Number

ition flag

Si System Information

STY  Sub TYpe group
VAS Value Added Services

M.2 Basic paging protocol

M.2.1 Coding characteristics for paging
M.2.1.1 General

M.2.1.1.1 Group type 4A, clock-time and date (CT), is transmitted at the start
minute.

NOTE The transmitted CT (see 6.1.5.6 and 6.2.3) must be accurate; otherwise the CT odes must a
zero.

of every

Il be set to
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M.2.1.1.2 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 B4-B,: 3-bit transmitter network group designation;
— bits B4-By: battery saving interval synchronization and identification.

M.2.1.1.3 Group type 7A is used to convey the paging information.

M.2.1.2 Transmitter network group designation

The first three bits of the five last bits of block 2 of Group type 1A (radio paging codes, as
defined in M.2.1.1.2) are used to designate the transmitter network to a group of pager group
codes. Pagers not belonging to the designated group codes must not lock 6 the transmitter.

The group designations are as follows:

Table M.1 — Pager group codei/\

B, | By | B, Group codes N bcoé‘g' )
° o | e

0 1 0000 ((\\}/-A\100\

N T T Rl

0 1 40-69\ N—_¢h

The tran oup\designation makes it possible to distribute the paging calls
over one W Ao etworks during day-time and a single netwgrk during
the nightftime. roup £odes in each network is shown below for the| different
number @ i
Number Number of group
networks codes respectively

1 100

2 40/60

3 40/30/30

4 20/20/30/30

M.2.1.3 Transmission sequence (battery saving)

Group: 4A 1A 1A 1A 1A 1A 1A 1A 1A 1A 4A
Interval: 10 n ! |3 ! 4| 151 16| 17| 181 19 10

- 6S =

I 60s ‘

Timing within intervals:


https://iecnorm.com/api/?name=633041b2f0ef3bea126e1e71c9d42e01

- 100 - 62106 © IEC:2009(E)

| 1 | 2

LA 1A LA 1A LA 1A 1A
4A 1

6s+0.1s ——— =

2
o

i
hn
™
i

7s+01s ——

1A number within interval 1 2 3 4 5 6 1
Bit B, | 1 0 0 0 0 1
Bit By 0 I3 J2 J1 Jo l 0
For batte(ky saving purposes, each minute is divided into ten intervals (10 ... 19).
Each paging receiver belongs to the interval corresponding to the fa dividual

code (digit 0 belongs to 10 and so on). Paging calls are plac ! interval
corresponding to the last digit or within the two intervals following i

To enablp the receivers to synchronize to the correct interval Mhe D nd By, of
the five last bits of block 2 of Group type 1A are used, . interyal is in;lcated by
the transmission of two 1A groups with By =1 (in i i A group is replaced by
4A). Theffirst 1A (or 4A for 10) group is transmitted & d the other|1 s later.

B, of 1A

groups npmber 2, 3, 4 and 5 is used {g Se ritha JO of the
BCD-coded interval number 0 ... 9. i their bit
BO =1.

Within arEintervaI at least three more 1A group

For the plaging receiver, 1 is minute

contains |either 685 or 68 jng receiver, 1 s is the intervall between

two cons or 12 RDS groups. Consequently, for a

paging recei i a ¢/ intervals is equal to 1 s or 1 mip plus or

minus th )

The rece

— if atlg¢ast 10 group type 7A have been received,;

— if a gagi S o an interval different from the receivers' own and the two
precelding\i .

- after4

The rece

— if ther
interval or the two preceding intervals, or

ng to the

— 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.

M.2.1.4 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 bits, 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 must 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 must occur within 1 s
and correct country code and group designation must be found within 2 s after block and
group synchronization. Otherwise the receiver must leave the channel.
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When locking to the channel after battery saving mode, block and group synchronization and
the reception of correct country code and transmitter group designation must occur within 15 s.
Otherwise, the receiver shall leave the channel.

For quick scanning, the information about alternative frequencies in group type 0A may be
used.

M.2.1.5 Loss of synchronization

Clockslip may be detected by using the fact that the programme identification (Pl) code is
rarely altered. By calculating the syndrome for this block and the block shifted plus/minus one
bit, it is possible to see whether clockslip has occurred. If the information becomes correct
after a o i ift, it i ' i is shifted
accordingly and the receiver is correctly synchronized.

When 43 out of the last received 45 blocks have a syndrome differe for the
respective offset words), the channel locking is lost and the recemv nd for a
better channel.

If the grpup code of the receiver is no longer in acc

designatipn code, the receiver shall leave the channe nannel.

M.2.1.6 Group type 7A message format
M.2.1.6.1 General
Group type 7A:
B, Tl
{ I N
Checkwor \ \\ Checkword ) Checkword . Checkword
Pl code >PT \X@? Paging e Paging A

4

Block 1 g
4 are usqg

ks 3 and

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
of a new or repeated call. Bits T5-T, are used as a 4-bit paging segment address code and to
indicate the type of additional message that follows:
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Table M.2 — Codes for additional message contents

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 Alphanumeric message

X indicates state 0 or 1 ,/—

M.2.1.6.2

Group ty

Paging without an additional message

pe 7A:

Paging Paging segment

Pl cog

B,TP  A/B address code
| |
i !

/
Checkword Checkword Cheskword
e + PTY + Pagl + Paging
offset A /\0V§A< offset C
LI L1 LI L1 HH\HHHH RN

Checkword
+
offset D

n.u.

The pagi
0000. 4

M.2.1.6.3

group

n.u.

|o}1}1}1 o| |A/B (\o%\Nzﬂm ‘2 | z3‘ 24‘

Figure M.2.- Group\type 7 ing without an additional message

notes the up.sod
.44 the individual sodé within the group

its0...9
kK 4 not used.

ging\with an additional numeric message

The addi

ional numeric message is transmitted in one or two 7A groups following th

is set to

B first 7A

group of the call. Other group types may be transmitted in between:
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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

B,TP  A/B  address code
it 7
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + aging +
offset A offset B oﬁse{\ offset D
NN RN A [ 1] HEREREEN RN LN LA PN TN
7A
group
011111 o| A/Bo ofl1]of m Yi| y2 | 2n z2 Z3\| ZaA\Y A1 || A2
WB ofo|1|1] @ A3 | A4 A& A6 A7 \AS A9 [ A0

Figure M.3 — Group type 7A paging v a d@na 0 digit message

Third 7A group only transuitt 18/digit message.

Paging, Pag Bgmen
TP A addre de

A ‘

! NG \m/
Checkword /\ ( eckwi Checkword Checkword
Pl fode + PTY ¢ Paging + Paging +
/yset offs€t B offset C offset D
N AN L1 LI [ RN EEIEEEEA N I
7A
group
110]0 (1) Y1 Y2 Z1 z2 Z3 z4 A1 A2
1101 () A3 A4 A5 A6 A7 A8 A9 A10
111]0 (3) A11| A12 | A13 A14 A15| Al16 A7 A18

The paging.vsegment address code is used to indicate the contents of blocks 3 Jand 4 in
respective groups:
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Table M.3 — Paging segment address codes for 10 and 18 digit messages

NESERES Contents of blocks 3 and 4
10 digit message:
Group and individual code Y1Y2 Z1...Z4 plus message digits
0 0 1 0
A1..A2
0 0 1 1 Message digits A3...A10
18 digit message:
Group and individual code Y1Y2 Z1...Z4 plus message digits
0 1 0 0
A1...A2
9} T U T Message digits A3...AT0 F
o [1 |1 [o [m digits A11...A18 O
essage digits A
Y1Y2 denotes the group code
Z1...44 denotes the individual code within the gro
Yn and Zn denote BCD-coded digits 0 ... 9
A1...A18 denotes the numeric message
An denotes a hexadecimal character Q ...
Hexadecimal A is used\to indisg ber in the messag
A new or
M.2.1.6.4

The addifional message
transmitted in between

A%

2 7A groups. Other group type$ may be

Other Other 7A

group group group . etc.

types types 3

Each of t
4 Paging Paging segment
o TP A/B address code
| \
\M/ i 7
Ched] rd Checkword Checkword Checkword
PI PTY Pagi + Paging
cods oﬁ;t A offs:t B 49108 offset C offs:t D
HEIEEEE NN L1 LI L1 RN EEIEEE NN
7A
group
011111 o| Kl1]o]o|o Ul Yl‘ Y2 Z1 ‘zz 23‘ z4 n.u
Aeltlojol1] @ q q, G C,
|.J1\o\o\1|m| S w2 | G|
|AB‘ 1 ‘ 1 ‘ 1 ‘°| (kt5) | Chr20 ‘ Chi21 | Chi22 ‘ Che23 |
ALTTT v & [ied ] [ [l ]
3 TO

Figure M.5 — Group type 7A paging with an additional alphanumeric message
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The paging segment address code is used to indicate the contents of blocks 3 and 4 in

respective groups:

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

Paging s
the mess

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_ .4
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__ ’/_\
1 1 0 1 Message characters C_,,4..C_ . 4q A ~
1 1 1 0 Message characters C | ,,,..C, .3 (\ \\
1 1 1 1 End of alphanumeric message: last fomkéxﬁ \
characters
A\

acters of

End of m 11 or by
a new ca
Maximun
Y1Y2
Z1...7
Yn ar
group of
Other 7A Other 7A
group group group groug .. etc.
| types 2 types | 3
Paging Paging segment
B,TP  A/B address code
it 7
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
HEIEEEEE NN |11 LI |11 NN EEA RN HEIEEEE N
7A
group
01110 A/Bo111 m Y1 y2 | z1 |22 Z3| z4 | X1 | X2
A/BO Tjo|1| @ X3| A1 | A2 |A3 A4| A5 | A6 |A7
A/B of1]1]0] @ A8 | A9 |A10 [AT11 A12| A13 | A4 |A15

Figure M.6 — Group type 7A paging with an additional international 15 digit message
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The paging segment address code is used to indicate the contents of blocks 3 and 4 in
respective groups:

Table M.5 — Paging segment address codes for international 15 digit messages

Contents of blocks 3 and 4

International 15 digit message

Group and individual code plus
country code digits 1 and 2

Country code digit 3 plus
0 1 0 1 additional information digits 1 to
7

yAERN
0 1 1 0 ﬁ)d;jistional information digits 8 N
Y1Y2 denotes the group code
Z1...44 denotes the individual code
X1...X3 denotes the country code according toTU> e mendation H.212

Z
)

Xn, Yh and Zn denote BCD-coded digits 0 ... 9
A15 denotes the additional numeric

Hexadecimal A is™used\to 3 S age.

A new or|repeated call is marked by altéring the

M.2.1.6.6 Functions n

The funcfions messageN the call.
Other grqup types ma
th TA
grou group ...etc.
S 2
4
Paging Paging segment
B, TP A/B  address code
i i 7
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
NN |1 LLLLIIL] NN NN
7A
group
|0}1}1}1 0| A/B ojojof1| m Yi| v2 | z1 |22 Z3|  z4| X1 | X2
A/B ojo|1|1| @ X3| F1 F2 | F3 F4a| F5 | F6 |F7

Figure M.7 — Functions message in international paging

The paging segment address code is used to indicate the contents of blocks 3 and 4 in the
respective groups:
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Table M.6 — Paging segment address codes for functions message

Contents of blocks 3 and 4

Functions message

0 0 0 1 Group and individual code plus
country code digits 1 and 2

Country code digit 3 plus functions
message numbers 1 to 7

denotes the group code

Z1...Z4 denotes the individual code

X1..

Xn, Yn and Zn denote BCD-coded digits 0 ... 9
F1...H7 denotes the functions message (e.g. for f
control of paging receivers)
Fn denotes a hexadecimal character O .
A new or|repeated functions message is marked by altering flag.
M.3 Enphanced paging
M.3.1 General

Beside the paging system described i

this clau

existing gne.

The aim
as easily

M.3.2

In order

defined i
An OPe§
the samg¢g
coverage

5e introduces an

fon E.212

>uch as

paging",
with the

[, as well
pperation.

etely the
ECC) as

ervice in
ce with a

OPC, PAC, ECC and country part of the Pl code make up the System Information (SI) and
identify a unique network worldwide.

As Group Designation code is no longer used, the sharing of subscribers is still possible with
PAC, nonetheless it is possible for a same operator to use on the same network basic and
enhanced paging protocols, in this case Group Designation is only relevant for pagers using
basic protocol.

Several ways of transmitting System Information (SI) are possible and may be alternatively
used on the same network either at the operator's choice or for compatibility of the paging
protocol with other applications. By using the group type 1A block 4 to transmit S| information,
setting to zero the day of the month, then the rest of the block will not be interpreted by
receivers using PIN and thus is free for radio paging information.

NOTE This coding of block 4 applies to all variants of type 1A groups.
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For efficient scanning and channel locking of the receivers, SI must be transmitted as often as
possible and to preserve compatibility with existing paging systems, 1A groups sent as
second markers will be used.

M.3.2.1 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.3.2.2 Operator code

OPC allgws to have more than one operator to function in a counfry.\Withi 6 }/ each
operator ghall have its own unique code. OPC is coded on 4 bit

The figure zero is not valid for an operator, and means thdt & : i Col is not

M.3.2.3 Extended country code

In order [o uniquely define each cou used as

defined ip the 1A group, variant 0.

art of the
nd step,

For the n
Pl code
especiall

M.3.2.4
M.3.2.4.1

Checkword I I li Checkword . Checkword
Pl code v + Slow labeling . Program iteth +
offset code offset B codes offset C number code offset D
HHHH(\\NH N | | HHH‘H NN NN
N I
5 bits
Radio Paging —
oloNoi1]|o0 Codes |LA‘O 1ol0 ‘ opc1| ECC |24‘23‘22‘21‘20|24‘23‘22‘21‘20|25‘24‘23‘22‘21‘20|
(see M 2.1.1.2)

day hour minute

Figure M.8 — Variant 0 of 1A group with PIN

The 1A group, variant 0 is defined for transmitting ECC which is part of the paging System
Information. The four bits 211- 28 of the slow labelling code (see Figures M.8 and M.10a)
which are used to transmit the OPerator Code (OPC).

It is important that broadcasters using type 1A group, variant 0, without transmitting paging,
set these four bits to zero.

Pagers for which PAC is set to zero do not need any more information than that contained in
block 3 of variant 0 and Pl's country part to lock to a channel.
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M.3.2.4.2 Use of 1A variant 2 when PIN information is transmitted
B, TP n.u.
Checkword H Checkword & Checkword Checkword
eckwor Group eckwor: eckwor . eckwor
Pl code + wpe | | | PTY + orc'| | pac? + Program item +
offset A code offset B offset C number code offset D
LLL L] L1l \mu!u Ll LU
5 bits
—_— | Radio Paging Codes —
0i0i0/1]0 (see M 2.1.1.2) taloi1io |24‘23‘22‘21‘ 20| 24‘23‘22‘ 21‘ 20| 25‘24‘23‘22‘21‘20|
day hour minute
"and % See notes below Figure M.10b).
/—\
n.u. means|not used.
Figure M.9 — Variant 2 of 1A group with PIp
Variant 2|is dedicated to paging and will transmit OPC and PA
The four|bits 211 - 28 of the slow labelling code (see Fig 0b)) trapsmit the
OPC as in variant 0.
The two pits 27 - 26 of the slow labelling code (s t to zero,
and mus{ be ignored by the pager.
All values$ are reserved for future use.
The six blits 25 — 20 of the slow labelling the PAC.
M.3.2.4.3 Use of PIN
By setting to zerg the s except
enhanced proto ent valid
PIN information.
<\ ¥
;
Checkwor Gréup. Checkword . Checkword Checkword
Pl mde/\ m% \PY\(/ ffoet B 5|°"‘c’(|Jad':‘§|'n9 frst C oot
offset ode offset offset offset|
HHH\H<HH S\H\ HHHT‘H RN RN
\ 5 bits
Radio Paging I
i0i0b1 |0 Codes |LA‘0}030‘0PC‘| ECC 0:0{0i0 o|o| PAC? | o o |subtype0
(see M 2.1.1.2)
nlnininin 1 nin ECC sub type 1
0%0%0%0%0 1 0%1 for future use
0%0%0%0%0 1 1%0 for future use
0301010101 1 ccF?

Figure M.10a — Variant 0 of 1A group without PIN
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B, TP n.u.
it !
Checkword  |Group Checkword Checkword Checkword
Pl code + type PTY + oPC! PAC? + +
offset A code offset B offset C offset D
NN EREEREEE] [ HHHT‘H (NN EEEEEEEE NN EEREEE
5 bits
. Radio Paging | I
01010110 Codes |LA‘03130 oioioioiolol pAC? | opc' |subtype0
(see M 2.1.1.2)
0:010i0i0[1]010 ECC subtype 1
01010:0:0]|1|011 for future use
030303030 1 130 for future use
0:01010:0[|1[1:1 ccF?

Figure M.10b — Variant 2 of 1A group without PI

NOTE 1 QPC: OPerator Code (see M.3.2.2). If these 4 bits are set to 0, it indi€ates
paging seryice on the channel.

re nc>nhanced

of the\carrier tq which the

NOTE 2 HAC: Paging Area Code (see M.3.2.1).

NOTE 3 ({CF: Current Carrier Frequency. This code represents the
receiver is Jocked according to AF (see 6.2.1.6.1).

e’ Information. This|gives an

The eleven remaining bits are used td
' other 1A variants.

efficient {ool to preserve compatibility

Bit 24 (hdur information field of Figure M.9), define a subtype:

— if set|to 0, the rest of in bits 23 — 20 (hour informatioh field of
Figure M.9) and in Rits 25 —2 inuteNaformation field of Figure M.9), and OPC|in bits 2°
— 2° (minute inform S i M . 9Y;

— if set|to 1, bi 3 OUR i iory field of Figure M.9) are used to defirje a sub-
usage code:

M.7 — Sub-usage codes

N
\23\ \< Usage of the remaining 8 bits
N
4 x 0 \Oo |TransmitECC
0 1 Reserved for future use, must be set to zero
)’ 0 Reserved for future use, must be set to zero
1 1 Transmit CCFE

M.3.2.5 Compatibility with other RDS applications and timing of 1A groups
M.3.2.5.1 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.

M.3.2.5.2 Compatibility and timing of 1A groups

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 the blocks 3 and 4 in order to allow
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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 (SI)
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 it will be
recommended below.

General remarks

Var. means variant, sty means subtype.
2. In case of interval 0, the first 1A group is replaced by a 4A group.w.3.2.5.2.3 and

M82-5-24varfart 0, subtype O7soblfgatory for tAgroup as 2md{rrarke

3. Itlis recommended to insert at least one type 1A group, varian2, su ith ECC,
onone type 1A group, variant 0, subtype 0 per interval as 1 imarker

for interval 0.
4. 1B groups are broadcast with valid PIN in order to resp ition [time.

st be as
close as

5. When two 1B groups are broadcast between two
clpse as possible to the first 1A or 4A groups, ape
passible to the second 1A or 4A groups.

1B groups are 0,5 s apart from 1A groups,

7. TH . ﬁ astirrg of the PIN is opligatory,
w 1 q ring this
JoL:
8. 13

M.3.2.5.2.

Sl is tran

Start of:

Lintervial I+ 1 intervgl
1A | 1A | 1A | 1A | 14 “
var 3 var. 2 styl var. 2 styl var. 2 styl var. 2 styl viar. 2 styl
wit with ECC
M.3.2.5.2. etwork using PIN but no other variants of 1A group
When n P:Ik‘l ;IIfUIIIIClt;UII IO Vq:ld, S: IO tlallalll;ttcd ;II 4II’_\\ SI\JUP VCII;CIIIt 2 ‘\IAVIhGII /alld PIN
information is present, Sl is transmitted in 1A group variant 2, but ECC is not available.
Start of:
L interval I+1 interval
1A 13A 13A 1A 1A 1A 1A 1A 1A
var, 2 : var. 2 : var. 2 : var. 2 : var. 2 : var. 2 : var. 2 :
styl with styl styl styl styl styl styl with
ECC or or or or or ECC
or PIN PIN PIN PIN PIN or

PIN PIN
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M.3.2.5.2.3 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 according to each system's
requirements.

Beginning of a paging interval is always using a 1A group, variant O, the PIN field is used to
transmit SI when other variants of 1A group are transmitted.

Start of:
Iinterval I+1 interval
1A 13A  13A 1A 1A 1A 1A LA 1A
1 ! ! ! ! I
var. § sty0 var. X var. X var. X var. X ar. 0 styQ

NOTE 1 I X # 0and X # 2, subtype must be 0 in block 4.

NOTE 2 I{ X = 0, subtype can be either 0 or 1 interleaved.

NOTE 3 If X = 2, subtype must be 1.

NOTE 4 vpr. x sty x means variant x, subtype x
M.3.2.5.2.4 Network using PIN and othe

A mixing|of the above two methods is Ut
second, PAC each two seconds and E

PC every

Start of:
I intervgl I+1 inderval
1A |I3A 1A 1A 1A 1A “
var. § sty0 var. X sty0 var. X sty0 var. X sty0 yar. 0 sty0

or or or
var. 0 or 2 var. 0 or 2 var. 0 or 2 with
with PIN with PIN PIN

NOTE Xa

M.3.2.6 vices\usirig multi-operator/area

Knowing |thal-operatdr and area are coded individually, a pager can select the right network
without anmy riskof error—Combimations—of differentoperators—andforareas—are possible by
programming Sl for all the elementary services in the pager.

M.3.2.7 Locking criteria

The pagers designed to be used with this new enhanced paging protocol must ignore the
criteria described in M.2.1.4 and M.2.1.5, 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 bits, 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 must 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 the international mode).
Otherwise, the pager must leave the channel.

e The pager shall leave the channel within 1 s if OPC (1A group) is set to 0.
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e When scanning the frequency band, block and group synchronization must occur within
1 s and correct System Information must be found within 2 s (see NOTE) after block and
group synchronization. Otherwise, the pager must leave the channel.

NOTE If PIN is broadcast at the same time, the pager must find the correct Sl within 3 s after block and group
synchronisation.

e When locking to the channel after battery saving mode, block and group synchronization
and the reception of the correct System Information must occur within 2 s (see NOTE
above). Otherwise, the pager must leave the channel.

e When locking to the channel after battery saving mode, the reception of the parity of the
minute for pagers operating in the 120 s cycle mode must occur within 6 s.

M.3.2.8 Loss of synchronization

When 43 out of the last received 45 blocks have a syndrome differen (for the
respective offset words), the channel locking is lost and the pager/st $d for a

better channel.
If the Sygtem Information is no longer in accordance with \ n the pager,
the pagef shall leave the channel and scan the band for a

M.3.2.9 International paging

iohal mode.
relevant

To be able to receive international call
The pagé¢r contains a list of countrie
operator codes.

Because 3 ernational mode, it is recomnmended
that the gager first check 0 irst'message after locking.

M.3.2.9.1 Selectio

To selecf the co A e\pager must’check the full SI. These codes, broaddast in 1A
groups, gre stored i ichiidicates to the pager which local operator is proyiding the
internatignal conned aging service provider.

M.3.2.9.2 ioh@ dmeric/variable length numeric or function mepsages

W19 describe the new international message format. Tlhe pager
must ¢ tional address + the 3-digit country code (according [to ITU-T
Recomm the 4-bit OPC code, which together define its unique intgrnational
address.|This C code is the original one (from the national paging service provjder) and
has no Iivrk with th e broadcast in the 1A group.

The figur

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 transmitter network group designation can limit the use of address range,
the coding is extended using hexadecimal coding instead of BCD coding. Only the digit Z4
(see M.2.1.6.2) 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 must be introduced in case of enhanced paging protocol implementation.

For basic paging protocol, the group designation code assignation is described below.
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Table M.8 — Group des
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ignation codes

B, B, B, Group codes Percentage
0 0 0 No basic paging on channel

0 0 1 00 - FF 100

0 1 0 00 - 3F + A0 - DF 50

0 1 1 40 - 9F + EO - FF 50

1 0 0 40 - 6F + E0 — EF 25

1 0 1 70 - 9F + FO - FF 25

1 1 0 00 - 1F + A0 - BF 25

1 1 1 20 - 3F + CO - DF

M.3.4

The pring
10 interv
accordan
protocol
in this fig
M.3.4.1
M.3.4.1.1
The 13A
of each

possibilit
the battef

If the pag

collecting
life time.

M.3.4.1.2

Each pag
M.2.1.6.9).

gssage, the pager can immedia
nd of its interval.

vision of

interval (in

nhanced
C paging

eginning

,\this group informs the pagér of the

ely enter

stead of
e battery

3Z4 (see

The last digit Z4 indicaies the interval number. The Z2Z3 digits defermine 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 bits
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 traffic is important,
which is the case for alphanumeric messages. In that case, only 25 notification bits are used.

In the worst case of traffic, it is even possible to skip 13A group transmission.

The correspondence between the hexadecimal-coded Z2Z3 digits and the address notification

bit, is given in the Tables M.17, M.18 and M.19.
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The address notification bit is set to 1 if at least one pager belonging to a subgroup attached
to this notification bit will receive a message, otherwise, the address notification bit is set to 0.

M.3.4.1.3 Subtype description

B, TP
i
Checkword  |Group Checkword Address Checkword Address Checkword
Pl code + type PTY STY + IT notification + A ) +
offset A code offset B bits offset C notification bits offset D
NN L] RN RN NN
|1}1}o}1‘0 |cs|o}o}o| |51}sz|x|24 ........ 16 |15 .......................... [¢}

Figure M.11a — Subtype 000 — Group type

The 13A(group, subtype 000, is used when only 25 address nQ
are used| This group is located immediately after the 1A group sta

STY denotes the subtype of the group.
X is reserved for future use.

CS (Cycle Selection) denotes the pari
indicates|if only a 1 min cycle or a mi

1 min&@b\ —~ V
re(iehe{d fNMse
{mNy?:‘}eKoﬁnixed (even)
i

cy\ge or mixed (odd)

A

IT de
S, an

not sorted

reserved for future use

1 |0 [sorted in ascending order

1 [1 |sorted in descending order

jA group)

ted.
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B, TP
Checkword  [Group Checkword Address Checkword Address Checkword
Pl code + type PTY STY + IT notification + . . . +
offset A code offset B bits offset C notification bits offset D
NN L] RN LI LILLLLL] RN
11110010 cs (o010 SiiS | X[49. ... 41|40, .. 25
s oo |SsisXx|24. ..., 16| [15. . 0

The 13A ps) are
used. Th esents
high ordgr notification bits.

The 13A group, subtype 010, is the second of the twQ en 50| address
notification bits (two 13A groups) are used. This group i the 13A
group, su 2

Warning

The add ) ame pagers subgroups in gubtypes
000 (25 k

The subt alue Added Services (VAS) pagers.
M.3.4.2

M.3.4.2.1

A 120 s - pperating
on a 120 batfery saving mode once every 2 min either durind an even

or odd mii
up from |
4

digit (see M.3.6). A pager operating on a 60 s cydle wakes

If no 13A group is broadcast or if the receiver cannot decode the CS correctly, 1 min cycle
time has to be followed.

M.3.4.2.2 Priority between the different kinds of group

When 13A groups are used, they must follow immediately the 1A or 4A group (subtypes 000,
subtypes 001 or 010).

Either zero, one or two 13A groups may be used, and the 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.3.4.2.3 Loss of interval synchronization

The pager shall be considered to have lost its interval synchronization if any of the following
criteria is fulfilled:
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— if there is a paging call within the pager’s own interval to a pager not belonging to the

interval or the two preceding intervals; or

— the interval value received from a 13A or 1A groups is not the one expected; or
— the parity of the minute is not the one expected for 2 min cycle receivers.

M.3.4.3 Organisation of the messages within an interval

At the broadcaster's discretion messages may be sent in random order or with the individual
address value of the pager sorted, 2 min in ascending order and 2 min in descending order. A

pager may enter battery saving mode when its address has been passed.

M.3.4.4 Battery saving mode criteria

The pag«lzrs designed to be used with this new enhanced paging pr
criteria described in paragraph M.2.1.3

The paggr may enter the battery saving mode after the start g
following|criteria is fulfilled:

- if a
precelding intervals, has been received;

— ifat IIast 10 groups differing from 7A group have bee

— after the start of the third interval afte

— if the|address notification bits in the b
000, 001 or 010 corresponding to the
groups have been received correctly;

ignore the

y of the

the two

up types
lated 13A

— if at Ieast one paging call having ingivi er's own
(accofding to the sortidg

M.3.5 Group type

M.3.5.1 Gen

The groyp type 7AKmessage at\is”as described in the chapter M.2.1.6, without any

change. Table M Z i ¢ types of messages:

< \(g T, pTe | Ty Message contents:

0 0 0 0 No additional message

N 0 0 1 Part of functions message

10 digit numeric message or part of functions
message

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
or1

NOTE If variable-length (numeric, international numeric, international alphanumeric, functions,

international

functions) or tone-only paging calls are received by pagers designed according to the specification EN 50067:1992

then incorrect displays of messages may result.
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M.3.5.2 Paging without additional message: Tone-only message

The value of the control byte X1X2 is: 000RP3P2P1 PO (see Table M.12)

Paging Paging segment
B, TP A/B  address code
f

[
]

7
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
NN L] LI L1 NN NN
7A
group
0111111 o| |A/Bo‘0‘o‘o|(1) Y1‘Y2‘Z1 ‘zz | Z3Lz4‘x1‘x2 |
V4

Figure M.12 — Tone-only message

Y1Y2 denotes the group code
Z1 ...|Z4 denotes the individual code withipthe\g
X1X2 denotes the control byte

Z4 BCD-coded digit 0 ... 9
Xn, Yh and Z1...Z3 hexadecimal character0

The pagihg segment address code, of blocks 3 and 4/ is set to

0000. The control byte X1X2 is definedN

M.3.5.3 Paging with additional vafriab

The addifional message i§ tra 7A groups. Other group type$ may be
transmitted in between;

Other 7A Other 7A
group group group grqup...etc.
types 2 types 3
The contgents, a lative to the type of the variable-length message.
4 Paging Paging segment
TP A/B  address code
] |
it 7
Cheskwor, Checkword Checkword Checkword
Pl code Y PTY L Paging o Paging offsetD
LLLL L] LLL LU L] NN
7A
i i i group
|o}1}1}1 o| |A/BT3‘T2‘T1‘TO| m Y1‘ Y2 ‘21 ‘zz | 23‘ 24‘ X1 ‘xz |
Figure M.13 — First 7A group of a variable-length message
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

Xn, Yn and Z1...Z3 hexadecimal character 0 ... F

The control byte is used to indicate the type of the variable-length message; it also includes a
paging call counter and a paging call repetition flag.
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Table M.12 — Description of the control byte

Paging segment Control byte
address code
. X1x2 Type of the message
(in the 2nd block of | (155t byte of the 4th block of the 1st 7A
each 7A group) group)
T, |T, |T, |T, |9 |10 [11 [12 [13 [14 [15 [16
0 0 0 0 E, |E, |E; R P; |P, |Py [Py |Tone-only message
1 X X X 0 0 NI R P; |P, |Py [Py, |Alphanumeric message
1 X X X 0 1 NI R P; |P, |Py [P, |Variable-length numeric message
1 X X X 1 (0] NI R Pd P‘ P. Pu Reserved for future use,/\
1 |x f[x |x |1 |1 |n|rR |r,y [P, [P, |, |Variable-tength fungtions messagel
Bits 9 and 10 denote the type of the variable-length message \
NI denotes the national/international bit
NI = 0: National message
NI = 1: International message
R denotes the paging call repetitiq
Po ...|P3 denote the paging
E2,E1.Ep denote the exten des. Use
according to Operafor's de
TaNB =
Bit 12 (N De crlptlon
ndicates the originaN(first time) transmission of a paging call,
0/\ g /L\rgé%tqe repetiti n\%g is not implemented
1 ,lec es t rep tition of an already transmitted paging call
Bits 13-1 m the paging call counter. The counter is ind|vidual to
each recgiv ress\numbern(see NOTE), and is incremented by 1 every time|a call is
initially s ress number, independent of the message type us¢d. When
the call i§ re nter must have the same value as originally sent.
NOTE The recgiver address number is the Group code + the individual code = Y1Y2Z1Z2Z3Z4.
The paging call counier may be used In the receiver to indicate that no messages have been

lost.

Valid values for the paging call counter are 1 to 15, while the value 0 is used when the paging

call counter is not implemented. The paging call counter is used in a loop so that va
follow after value 15.

M.3.5.4 National paging with additional alphanumeric message

The value of the control byte X1X2 is: O0O0ONIRP3P2P1POwithNI=0

Each of the groups contains 4 characters coded in 8 bits each.

lue 1 will



https://iecnorm.com/api/?name=633041b2f0ef3bea126e1e71c9d42e01

- 120 - 62106 © IEC:2009(E)

Paging Paging segment
B, TP A/B  address code
f

] |
|

i/
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
IR EEEEE NN [ HENER NN HEEEEEEEE NN IR EEN RN
7A
group
0111111 o| A/B1 ojojo| ™ Y1‘ Y2 | 71 ‘zz 23‘ z4 | X1 ‘xz
A/B 110|017 @ (e <, G Cy
Lelr o fofr] w | |
P et |
el [ [ o] o | Nl
T3 TO
Figure M.14 — Group type 7A national paging with additi ssage
The paging segment address code is used to indi Pre and 4 in

respectivie groups:

Table M.14 — Paging segment addr

1] To Co\ti\l«s\of ocks 3 and 4

o |o [o |Group and\Qdm ua ode r\z/ﬁ to Z4 and control byte X1X2

0 0 N X{sagewrs C,..0%3
T o .
%\/ 1 1 §p\sa\gxc\scters C, Chi11
1@ 0 h\sag}aracters Chi12...Chi1s

0 1 sage characters C_ s ..C

T3

n+19

1

1

1

1

1

1(\

A
4 \ 1¥ 1 Message characters C_,5,...C. .23
N\
1 1

4 End of alphanumeric message: last four or fewer message
characters

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).

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 80 characters.
Y1Y2 denotes the group code
Z1...24 denotes the individual code within the group
X1X2 denotes the control byte
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Z4
Xn, Yn and Z1...Z3

BCD-coded digit 0 ... 9
hexadecimal characterO ... F

Ch--Ch+23 denotes a message character coded in 8 bits according to
Table E.1.
M.3.5.5 National paging with additional variable-length numeric message
The value of the control byte X1X2 is: 01 NIRP3P2P1POwith NI =0
Each of the groups contains 8 digits coded in 4 bits each.
Paging Paqging seqgment /_\
B,TP  A/B  addresscode A
- =
Checkword Checkword Checkwiyrd eckword
Pl code + PTY + Paging 9 agin +
offset A offset B offset.C offset D
NERENNEN] NNREE LLL LLLLL L] \{\ LN
7A
O\ NN\
oiriiino] [Rlifolofo| @ vi] vafwi 2 AR
Belt]ojo|1| @ D, /32 D; Ry \D5 Dg | D, |[og
(Dn#\bﬁ \/6n+¥ P&‘ﬂ} | Dn+4 Dn+5 Dn+6 ‘ n+7 |
\ Y ;
' de\ﬁvm P2 Pryss | | Dn+44 Dni4s | Dnias ‘ n+47 |
[N O Brl [Beal Besl | | Psal] Pss] [Psel [Pl |
Figure ational paging with additional
gth.numeric message
The paging segm;n deNis used to indicate the contents of blocks 3 jand 4 in
respective groups;
Tablq M.{é\K' gment address codes for variable length numeric megsage
N\
T Contents of blocks 3 and 4
<\\Is\ 1} 1 \{o _
AN ‘k 0 9/ Group and individual code Y1Y2 Z1 to Z4 and control byte X1X2
1 O @ 1 [Message digits D, D, ,,
d 0 1 0 Message digits D D .
1 0 1 1 Message digits D, 15...D; 03
1 1 0 0 Message digits D ,,,...D, 34
1 1 0 1 Message digits D 4,... D, .39
1 1 1 0 Message digits D, ,4...D 47
1 1

End of variable-length numeric message: last eight or fewer

1 message digits

1

The paging segment address code is repeated cyclically 1001
the message transmitted (n is increased by 48 for each cycle).

... 1110 for every 48 digits of

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.
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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

Xn, Yn and Z1...Z3 hexadecimal character 0 ... F

Dn...Dn+47 denotes a hexadecimal character 0 ... A

Hexadecimal A is used to indicate a space character in the
message

M.3.5.6

The valug¢ of the control byte X1X2 is: 1T1NIRP3P2P1PO

Each of the groups contains 8 digits coded in 4 bits each

Paging Paging segment
B, TP A/B  address code
f

1
f i/ \)
Checkword Checkword eckwor Checkword

Pl code + PTY + Qgi < Paging +
offset A offset B <\ offse’ offset D
NN EE] EEEEE] [ 1] LTI [ M LI LADMNA N LLLLLLLLLPLLLI]
7A
grayup
= a

011111 o| A/B1 0 M Y z1 |22 z3 | za | x1 [|x2
A/B1 0\o0 1’72\ \\ ) >F3 Fu Fs Fe F, Fg
N\ ! :
(\/5‘1 ‘OM () FnMﬂ Frez [Fres | | Fota| Fnis | Frss ‘:n+7 |
K | Fn+40‘ Fn+41 Fn+42 Fn+43 | | Fn+44‘ Fn+45 Fn+46 ‘n+47 |
. [ ] [ Pt | [Pl P ) [t |

<
The pagin
respective gro

ess code is used to indicate the contents of blocks 3 [and 4 in
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Table M.16 — Paging segment address codes for variable length functions message

T 1 To Contents of blocks 3 and 4

3
1 0 0 0 Group and individual code Y1Y2 Z1 to Z4 and control byte X1X2

1 0 0 1 Message digits F | F

n+7

1 0 1 0 Message digits F .5 F

... n+15

1 0 1 1 Message digits F F

n+16..." n+23

1 1 0 0 Message digits F_,,,...F .3

I ! U ! Message digits F .5, F, .39

N

1 1 1 0 Message digits F_,,...F .47

1 1 1 1 End of variable-length functions message: fast eight\or fewer N
message digits
N

The pagihg segment address code is repeated cyclically
the messfage transmitted (n is increased by 48 for ea

digits of

End of mlessage is indicated by the transmissio
a new ca|l (indicated by altering the "pagig A/B\

11 or by

Recomm

Y1Y2
Z1...2
X1X2
Z4

Xn, Y]

The varig
the air.

jers over

M.3.5.7 International paging with additional variable-length message

. ¢ . . wan
The bit Ni ("\If 11 in the control hyfn, see Tahle l\/|_1')) is-setto 1"

For all types of variable-length messages (alphanumeric, numeric and functions), the country
code, according to ITU-T Recommendation E.212, is added in the 3rd block of the second 7A
group. This code is three BCD-coded digits long.
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Paging Paging segment
B, TP A/B  address code
f

] |
|

7
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
AR [ [Pl AN AR

7A

group

|o A o| WB tjojojo| m [ Y1 Y2 Z1 72 z3 ‘ z4 X1 ‘ X2
Belvlojol1| @ | 11 | 12 | 13 |opc c c2

Figure M.17 — The two first 7A groups of an international alphanumeric message
yAERN

The valug¢ of the control byte X1X2 is: 00 NIR P3 P2P1 PO with 1
Paging Paging segment
B,TP A/B address code /\
it 7
Checkword Checkword Checkword \ \/ Checkword
Pl code + PTY + Paging < x Paging +
offset A offset B 9 C offset D

NN AN |1 LILLLLL] LILLLLL AT I |l LILLLLLL]

7A
group ﬁ
/B1 0(0|0]| (M \Yy/21(/\ Z2 > Z3 z4 X1 X2

D1 D2 D3 D4

The valu iss 1 NJR P3 P2 P1 PO with NI =1

Checkwyrd N Checkword Checkword Checkword
Pl code + PTYNL_ + Paging + Paging +
offset A offset B offset C offset D

7A

< group
|\\\1\1 D o| Ali]olo w | v v2| 21| 22 3 | z4 | x1 || x2
A1 oo @ | 11 | 12| 13 | opc Fi F2 | B3 || Fa

o

variable-length functions message

The value of the control byte X1X2 is: 11 NIRP3P2P1PO with NI =1
Y1Y2 denotes the group code
Z1 ... 74 denotes the individual code within the group
X1 X2 denotes the control byte
1112 13 denotes the country code according to ITU-T Recommendation E.212
11...13 and Z4 BCD-coded digits 0 ... 9
Xn, Yn and Z1...Z3 hexadecimal character 0 ... F
C, ... Cpi23 $e2?teé 1a message character coded in 8 bits according to annex E,
able E.

D, ... Dp+a7 denotes a hexadecimal character 0 ... A
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Hexadecimal A is used to indicate a space character in the message
Frn - Friaz denotes a hexadecimal character 0 ... F
OPC Operator Code (see Note 1 below Figure M.10b)

The recommended maximum length of an international alphanumeric message is 78
characters.

The recommended maximum length of an international variable-length numeric message is
156 digits.

The recommended maximum length of an international variable-length functions message is
156 digits.

M.3.6 Address notification bit versus Pager individual address

The indiyidual address of a pager is made of a group code ( indivi }al code
(Z12223%4). The Z2Z3 digits determine a subgroup to which t is\i

Z273 are| hexadecimal-coded, which determine 256 subgroups.

To improve the battery life time of the pager, address/nptificati i d in 13A
groups and are allocated to several of the 256 sub groups. ne pager
belonging to the corresponding subgragup_i i i , the address notification
bit attached to this subgroup is set to

The folloying table is given by

decimal-coded Z2 Z3

e
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Table M.17 — Address notification (50 bits)

2
o|l1]|2|3|4|5|6|7|8|lo|Aa]|lB|lCc|[D|E]|F
Z2lolo o o o o 0o 1 1 1 1 1 2 2 2i2:i2
113 3 3 3 3 4 4 4 4 4 5 5 5 5i5:6
2|6 6 6 6 7 7 7 7 7 8 8 8 8 8 :8:i9
39 9 9 9 10 10 10 10 10 11 11 11 11 11} 12} 12
44242 15
5| 15 15 18
6| | 18 18 21
71| 21 22 24
8[| 25 25 27
9| | 28 28 31
All 31 31 34
Bl | 34 34 37
C|| 37 37 40
D| | 40 40 43
El| 43 43 46
9
NOTE Ros 8 to F can®
4
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