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INTERNATIONAL ELECTROTECHNCAL COMMISSON

SPEGQFICATION OF THE RADO DATA SYSTEM (RDS) FOR VHF/FM SOUND
BROADCASTING IN THE FREQUENCY RANGE FROM 87,5 TO 108,0 MHZ

FOREWORD

1) The IEC (In R A FRAAHSSBR i ST rd dectrotechnical
committe dhe g standadization

is entruse ith ey ici \ thlreparaorywork
Intemation 8 S

closely with the Internationd Organlzatlon for Standadization (1SO) in acordane with conditians de i betweenthe two
organizatigns.
2) The formal decisions or agreements of the IEC on technicd maters express, as eany as wssitle, an iond sof opinion onthe

relevant spibgcts sine each echnicd committeehasrepresentation from dl interes

3) The docunants poduoed have the form of recommendatons for interngtiond us i Andads, echnical

4) In order tq nternationd Standads tpngarently to the
maximum C Standed and tte corresppnding nationd or
regiond st

5) ThelEC prpvi i indi i e responsitdefor arny equipment declaredfobe in conformity

with one of its standards.

This Internatipnal Standard IEC ¢ N( \ RCSubcmmittee 100A: Multimedia end{useaguipment,
of the Technical Comittee 108; Autli ia 8

Thisstandad is based@e
specfication [B] that was.orjgi

Committees for voting u

singan earlier
o the National

Report orvoting

/A34A/FDIS 100A/A39/RVD

Full informati e approval of this standard canfoend in the report indicated in the above table.

Attention is dfawn te thatactthat therenay be Intellectual PropertRights (IPR in relation to certan prcrvisionsof this

standard. IPR_holders should rigtihe IEC of their clans

This publication has not been ed in canplete accordance with the ISO/IEC Directives, Part 3.
Annexes B, C, G, H, K, and Q ardor information onj.

Annexes A, D, E, R, M, N, and FForm an integyral part of this standard.
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0 Scope

The Radio Dataystem, RDS, is intendgfor applicationto VHF/FM sound broadcasts in the gar87.5 MHz
to 108.0 MHz whit may carly either stereophonic (pilot-tongsiem) or monophonic programes. Themain objectives
of RDSareto enabéimproved funtionality for FM receiversand tomake then more userfriendly by usingfeatures such
as Progreime Identfication, Progrenme Service niaie disply and where applicable, amatic tuningfor portable and
car radios, in particular. Erelevant basic tuning and switchingommation theréore has to berplemented ly the ype

0 group (see

3.1.5.1), and it is not optional untiley of the other possiblieatures in RDS.

1 Modulation characteristics of the data channel (physical layer)

ThgRadio Data $stemis intendedor application to VHF/M sourd broadcastigtra
to 1080 MHz, which cary stereophonic (piletone gstem) or monophoni
Recanmenddtion BS.45Q@).

It i important that radio-data receivers are rfééeted ly signa
channel.

Thgsystencanbe used siultaneous) with the ARI (Au
even when both systensare broadcagtom the sane transnitter.

levels ofthe r

The

During steregkroas y will belocked to the third hamonic ofthe 19-
Since the tolerance § pifot-tone it 2 Hz (see ITU-R Recomendation
tolerance on thé&requeny of the sak ereo broadcastsds6 Hz.

Du

1.2 Subcdri

Du
the 19 kHz pil

ichNs added.to\the ste

if|therange87.5

ts (see 4RU

Ltside the data

(see annex H),
haskrgaction

pphonic signal

of thedata source equoipnt d the ransnitter and

kHz pilot-tone.
BS.450-2), the

rd hamonic of
FM transtter.

In the cae when ARI and radio-data signals are traitted simultaneous}, the phase angle between the two

subcarriers s

hall be 9& 10°.
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Figure 1 - Block diagra

Multiplex siggpal input
{from VHF /FM deémodulator)

-— —

with\de-emph¥sis

of radig

and

Integrate
dump

Differential decpder

Data

processor

1187.5 Hz
hit-rate clock
57 kHz Bit-rate
subcarrier clock
recovery recovery

The overal datashapimy in this decoder comprises the filter F, and the data-shapimg inherent in the biphag symbol decoder. The
amgitude/frequency charaatristic of filter F, is, therefore, not the sane as thapiven in figure 3.

Figure 2 - Block diagram of a typical radio-data receiver/decoder
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1.3 Subcarrier level

The deviation rangof the FM carria due to the unmodulatel subcarrieis from+ 1.0 kHz tot 7.5 kHz. The
recanmended best eopromise is+ 2.0kHz ). The decoder/dmodulata shall also operate propgmvhen the deviation
of the subcarrier igaried within these nits durirg periods not less than 1@s.

In the case when ARI (see annex H) and radio-datalsigre transitted simultaneous), the reconmended
maximum deviation due to the radio-data subcarrier 1s2 kHz and that due to themadulated AR subcarrie shall be

reduced tak 3.5kHz.

The maximum pemitted deviation due to the opositemultiplex signal ist 75 kHz.

1.4 Method of modulation

The subcarrie is amplitude-modulatel by the shaped and biphase cod $ubcarrier
is suppressefl. Thisethal of modulationmay alternativey be thought oés a ormof t keying (psk)
with a phase|deviation af 90°.

1.5 Clock{frequency and data-rate
The basic clockrequeny is obtained ¥ dividing Consequemt]

the basic datp-rate of thgssam (seefigure 1) is A187.5 b

1.6 Differgntial coding

The att

source data '
iON& New input New output

(aftime t; (at time t) (at time t)
o~ 0 0
} 1 1
4 \ 1 0 1
SO

[

1 0

where tis sane arbitray time and t, is the tme onanessage-data clock-period earlier, and wherendssage-data clock-
rate is equal to 1187.5 Hz.

H With this level ofsubcarrier, the level &fach sideband dlfie subcarrier correspontshalfthe
nominal peak deviation level of 2.0 kHzfor an"all-zeroes" message data strea (i.e. a
continuous bit-rate sine-wavéter biphase encoding).
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Thus, when the input-data level is 0, the outpoiaias unchangeftom the previous output bit drwhen an
input 1 occurs, the new output bit is thenpdement of the previous output bit.

In the receiver, the dateay be decodedybthe inverse process:

Table 2 - Decoding rules

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

1L U

1 1

The data is thus corregttlecoded whether or not thenaledulated data si

1.7 Data-¢hannel spectrum shaping

The power of the data signal at and close to the 57/kH AT sour@ data bit
as a biphaseymbol.

This is done to avoid dataedulal R & brs, and to achieve
compatibility with the ARI ystam. The principlexothe hols is shown
schematically jn figure 1. In concept each soureebit givig pic 1 at source
gives:

1)
and a logic 0|at sourt@e
8(t) + o(t -ty /2) 2)
These inpuls¢ Hilter H.(f), to give the required bandHited spectrm where:
4
My i o< on
cos— i <f<
H(f) = 4 ¢ ®3)
0 if f> 21,
and here
ty = 1 s
1187.5

The data-spectrmashapindiltering has been split equalhetween the trangtter and receiver (to give optum
performance in tle presene of randan noisg so that, ideajl, the datdiltering at the receiver should be identical to that
of the trangitter, i.e. as given above in equation (3). The overall data-channel spshaping H(f) would then be 100%
cosine roll-df.


https://iecnorm.com/api/?name=419fce38246dd8001a8c9a0627f39f63

62106 © IEC:2000 -10 -

The specifed transmitter and receiver low-padiiter responses, as fileed in equation (3) are illustrated in
figure 3, and the overall data-channel spasthaping is shown ifigure 4.

The spectrm of the trangnitted biphase-cod#radio-daa signd is shown infigure 5 and the tiefunction of
a single biphaseymbol (as trangitted) infigure 6.

The 57 kHz radio-data signal wdeem at the output othe radio-data source equoipntmay be seen in the
photayraph offigure 7.

o o g
=) 3 o

Relative amplitude  (f)

o
~

Figure 3 - Amplity g filter

0.2 =i

0 480 960 1440 1920 2400 Hz
Frequency

Figure 4 - Amplitude response of the combined transmitter and receiver data-shaping filters
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05

Relative amplitude

7
= £24aUJ - 120U = 24U U al TZU0 AU TR
Modulating frequenc

elative amplitude

A |
- |
= -g [ 1 It it 3
E-g D 1 e
e i |
E’.-.E I i it
[
a8
- 20kHz

One biphaae gymbol=
and dala il paried =

1
Jda. THE soconds

Figure 7 - 57 kHz radio-data signals
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2 Baseband coding (data-link layer)

2.1 Baseband coding structure

Figure 8 shows the structuretbe baseband coding. The largestrgit in the structure is called group"of
104 bits each. Eacgroup canprises 4 bloks of 26 bits each. Eachlock comprisesan irformation word and a
chedword. Each iformation word conprises 16 bits. Each cHeword camprises 10 bits (see 2.3).

Group = 4 blocks = 104 bits

r

Blockl | Block2 | Block3 | Blogks

= <

_ ~

- Block = 26 bits /\&\ §
- \ AN \ 7
Information word Che om\}a@et)}ord

e - //: \> :
e /A N
-7 !

- - N

|- Information word = 16 bits, /\(\ £ {\ Checkword = 10 bits
NN

\\
| N
m15|m14|n 13|m12|m11|m10|m9|m8|m7|m6|mslp§|m3h\i~ql 9 C8|C7 |Cs |C5|°4|03|02 |C1 |Co

trucfth baséband coding

N

Figure 8 -

2.2 Order |of bit tr m

A signficant bit
Il ignfi bi
(m.s.b.) trang weighit 2

The blocks.

X
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One group = 104 bits ~ 87.6 ms
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Block 1 Block 2 Block 3 Block 4
t First transmitted bit of group B, TP Last transmitted bit of group t
1] [l 2
Checkword Group¢ ‘ Checkword Checkword Checkword
Pl code + type PTY + + + Pl
offset A code offset B offset Cor C' offset D
[N [ 11 HHU%H NN E AR NN
T Offset C = version A
Most signifiant bit Least signifiant bit Offset C' = version B
T T T T T T T
| | | | | | |
| | | Traffic | | | |
A3 : A2 : Al : AO BO g:)(:jge PT4 : PT : PT2 : PTl : PTO /\
| 1 1 * 1 1 1 1
\
4 - bif group type code 0 = version A
1 =version B
Notes to figure 9:
1. Group type code = 4 bitsee 3.1)
2. B = version code = 1 bisee 3.1)
3. Rl code = Programme Identification code = 16 lgs
4. 7
5. H
6. ( synchronization
i
7.t
2.3 Error protecti<‘>
Each transitted to enable the
receiver/decq .|cs infigure 8)
is the sm (mg
a) t cation by x'° and then diision (modulo 2) ly thegenerator pgifomial g(x), of
b)4
where the ge

gX) =X+ + X+ X+ X+ X+ 1

and where theféset values, d(x), which areftérentfor each block within a group (see 2.4) are given in annex A.

The purpose ofidding the fiset word is to provide argup and block synchronisation gstem in the
receive/decoder (see 2.4). Because the addition of théset is reversible in the decoder themalr additive error-
correcting and detecting properties of the basic code aféeoted.

The checkword thus generated is traniged m.s.b. (i.e. the cdéicient of ¢y in the checkwordjirst and is
transnitted at the end of the block which it protects.
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The above description tie error protectiomay be regarded afinitive, but furthe explanatoy noteson the
generation and thepiof the code argiven in annexes Band C .

The

error-protecting code has ttedlowing error-checking capabilities [3, 4] :

a) Detects all single and double bit errors in a block.
b) Detects ansingle error burst spanning 10 bits or less.
¢) Detects about 99.8% blrsts spannipll bits and about 99.9% all longer bursts.

The code is also an optal burst error correcting code [5] and is capable of correatipgingle burst of span

5 bits or less.

AN

2.4 Synchfronisationfdlocks and groups

The
4 respectivel

The
error-checkin
This system of
blocks within
cyclic shifts o

Furt]
in annex C.

blocks within each group are idéiatil by the offse wordsA, B, Cor €' axd\) addedMo bl
in each group (see annex A).

beginnings and endstbE data blocksnay be recognized in
glecoder will, with a high level of céidence, detect bloék
block synchronisation isnade reliable Y the additiopGtr
the group). Thesdfset words destiothe g/clic p
fcodewords do ndjive rise to other codewor

ﬁks 1, 2,3, and

he‘act that the

to identify the

e so that in tidified code,
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3 Message format (session and presentation layers)

3.1 Addressing

3.1.1 Design principles

62106 © IEC:2000

The basic degn principles undeying the messge format and addresgirstructure are d@ollows:

a)

Themessages which are to be repeatedtfrequenty, andfor which ashot acquisition time

is requird e.g.

Progranme Identfication (PI) codes, in genéraccupy the same fixed positionswithin everly group. They
can theréore be decoded withoutference to anblock outside the one which contains théormation.

#{y to interleave

llowfor future
2datﬁd o the
various blocks.

prie isreserved
hsters who do not

gnitting groups

ich contain the

f) To allowfor future appllcatlonsthe d tafn emadeflexible. For exanple, a nunber ofgroup
t ¢ en Data\Applications (see 3.1.4 and 4.9).
3.1.2 Princip
The gve been illustratefigure 9. Thesenay be segn to be:
T ontains a Progmane Identfication (PI) code
2) econd block afvay group are allocated tofaur-bit code which _spe_‘dés the

e defined. The

1A, etc.

eg. 0B, 1B, etc.

alled version B,


https://iecnorm.com/api/?name=419fce38246dd8001a8c9a0627f39f63

62106 © IEC:2000 -16 -
In general, ayp mixture oftype A and Bgroupsmay be tranmitted.

3) TheProgranme Type code (PTY) and Tidc Progranme identfication (TP)occupy fixed locationsn block
2 of every group.

The PI, PTY and TP codes can be decoded withdatemceto any block outside the one that contains the
information Thisis essentiato minimize acquisition thefor these kinds ainessage and to retain the advantageke
short (26-bit) block length. To pait this to be donéor the PI codes in block 3 @érsion B groups, a specidfset word
(which we shall c&IC) is used in block 3 of versia B groups The occurrence offtset Cin block 3 of ag group can
then be used to indicate dirgcthat block 3 is a PI code, withoutyargference to the value of, i blodk 2.

AN

@%
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3.1.3 Group types

It was described above (seeddligiure 9) tha thefirst five bits of the second block oévely group are allocated
to afive-bit code which spefies the application of the group and its version, as shown in table 3.

Table 3 - Group types

Grou Group type mde/version Flaggel in
A ep type 1A Description
yp Az A; A Ao B, groups
0A 0 0 Basic tuning and switching information only (see3.1.5.1)
0B 0 1 Basic tuning and switching information only (see3.1.5.1)

8 Programme-ttemrkumber-ard-sto 4&:;..9 clesonty (see
3.1.5.2) A \

0 0 0
0 0 0
© © F
1B 0 0 0 1 1 Programme Item Number }.\kS.Z) \
2A 0 0 1 0 0 RadioText only (seed1.5. \
2B 0 0 1 0 1 RadioText only (see3.1.5.3) \ \ )
3A 0 0 1 1 0 Applicaidhs IdWonWA onb\{sees.l.S.s)
3B 0 0 1 1 1 m}m@s\ \
4A 0 1 0 0 0 - (Cloc@ and cﬁwnIM.ﬁ)
@ | o | 2| o] o Al AL oo
5A 0 1 0 1 &G\ \ \Transpés@t IS;t{aCﬁannels (32 channels) or ODA (seepB.1.5.8)
5B 0 1 0 1 1/l T%arent Data Channels (32 channels) or ODA (see3.1.5.8)
6A 0 1 1 0 (& (\ Nou plicaions or ODA (see3.1.5.9)
6B 0 1 1 (\J\ \) | b—louse applicaions or ODA (see3.1.5.9)
7A 0 \ \Li 0 Y Radio Paging or ODA (see3.1.5.10 and annex M)
7B 0 k 1 1 1 \ Open Data Applications
8A <K /Q 0 0 0 Y Traffic Message Channel or ODA (see3.1.5.12)
8B 1/\ 0 0 \O\/ \\/ Open Data Applications
9A g\ 0 V) \\1\/) Y Emergency Warning System or ODA (see3.1.5.13)
9B ( \\ (\ \Q\ 1 1 Open Data Applications
</1m\ 1\ \ 1 0 0 Programme Type Name
hs\ \\l }\ 1 0 1 Open Data Applications
11A \i\ > 1 1 0 Open Data Applications
118 1 0 1 1 1 Open Data Applications
12A 1 1 0 0 0 Open Data Applications
12B 1 1 0 0 1 Open Data Applications
13A 1 1 0 1 0 Y Enhanced Radio Paging or ODA (seeannex M)
13B 1 1 0 1 1 Open Data Applications
14A 1 1 1 0 0 Enhanced Other Networks information only (see3.1.5.19)
14B 1 1 1 0 1 Enhanced Other Networks information only (see3.1.5.19)
15A 1 1 1 1 0 Defined in RBDS[15] only
15B 1 1 1 1 1 Fast switching information only (see3.1.5.20)

Note: Mark “Y” indicates thatgroup type 1A will be transmited for theidentification of the apgdication, usirg block 3of group type 1A (seeFigure 14).
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The appropriate repetition ratBs sane of themainfeatures are indicated in table 4:

Table 4 - Main feature repetition rates

Main Features

Decode

Group types Appropriate
which contain repetition
this information rate per sec.
Programme Identfication (PI) code all 11.4 1Y
Pragramme Type (PTY) code all 1141
Traffic Progranme (TP) idenfiication code all 11.4 1Y
Progranme Service (PS) mae ) 0A, OB 1
Alternativefrequeng (AF) code pairs 0A T~ 4
Traffic gnnouncment (TA) code OA, 0B, 14B,15B /\& 4
idenfication (DI) code 0A, OB, 15B I
Music Speech (MS) code 0A, OB, 15B
RadioTaxt (RT)message 2A, 2B 2
Enhanced other netwks information (EON) 14A {\ pto,2Ff)

H v
norni

infoqmation.

2) A tofal of 16 type 2A groups ae required to transmit a 64 chracer RadpText
messaein 5 s, 3.2ype 2A groupswill be required per second.

3) The maximum gycle time for the transmissin of all data elati
than 2 min.

4 PS gh# only be used for identifying the progr. |c&

Atdtal offourtypeOA groupsarereqm e:lto

be required {
applications But aminimum of t&
features. However, with EQ
3.2.1.3). It shall be noted thé
conditions the introdu ‘

Thegfollowing mixtur

PSname and ther@refour type
e reduced ifnore cgacity is ng
neceysaaarensure corré¢unctionin

complete PSwill take 2 s. However, undey
iver to take #ererto acquire the PSmafo

0A groups will

cededor other

jof PSand AF
ps (TP/TA, see

dical reception
disply.

N\ Typical proplortion
Groupg es x Features of groups df this
ﬁp\ type transmitted
OA or OB Pl, PS, PTY, TP, AF), TA, DI, MS 40%
1A or 1B PP RN 0%
2A or 2B Pl, PTY, TP, RT 15% ?)
14A or 14B Pl, PTY, TP, EON 10%
Any other Other applications 25%
h Type OA group only
2) Assumirg that tpe 2A groups ae used to transmit a 32-charaatRadbText messae. A mixture of type 2A

and 2Bgroups in ay given messae shdl be avoided (see 3.1.5.3)



https://iecnorm.com/api/?name=419fce38246dd8001a8c9a0627f39f63

-19- 62106 © IEC:2000
3.1.4 Open data channel / Applications Idenfication
3.1.4.1 Use of Open Data Applications

Open Data Applications (ODA) are trexplicitly specfied in this standard. Tlyeare subject to a registration
proces and registered applications are listed in the EBU/RDS RoriODA Directoly (see anmnel), which references
appropriate standards and mative spedications. These spéiationsmay however bepulic (specfication in the public
domain) or private (spefication not in tie publicdomain). The tems public and private do natply the degree adccess
to services providedyban applicationfor exanple a public servicenay include engyption.

An ODA may use ype A and/orype Bgroups, howeer itmust not be degned to operate with a sp&cigroup
type. The spefic group ype used the ODA inary particula transnissionis signalled in the Applications Idefitation
(AID) carried in ¥pe 3Agroups (see 3.1.5.4). Table 6 shows {ipetA and ype Bgroups tr)ameg(be allocated to ODA.
Group ypes fot shown In table 6 are nvasabletor ODA.

Table 6 - ODA group availability signalled in type 3 Q\

Group Application Availability for Open Dat ApM \>
type group type
oup

code

00000 Special meaning: Not carrm
3B 00111 Availabe unwndmonall;{ Q . \/
4B 01001 Avai unmr}dm&]al& / <\ ‘\>
5A 01010 Avaﬁk@wk&%\u%d\;(TD(x /
5B 01011 Avail?ﬁt?when r%&ké}s@r T
6A O}J:(Q Avail*ew&\@%\u@}fo\m/
6B N 0%1\()1\( Ava}ig en’ not u&ﬁNx/lH
A [ \OUAQ X\Nev%\m/ %d for RP
7E< ?Olllli \Qval\at{e ditionaly
8A \{\t(o\og \A\then not used for TMC
88< 10\053{ Mahe unonditiondly
m \ 10810 x Availabe when not used for EWS

</ \B \\ \QOH Availabe unonditionaly

N
ﬁ \Mfml Availade unonditiondly

Y1A 10110 Availabde unmnditiondly
TIB TOTIT Avallane uncondrionary
12A 11000 Availade unmnditiondly
12B 11001 Availade unmnditiondly
13A 11010 Available when not used for RP
13B 11011 Availade unmnditiondly

11111 Special meaning: Temporary datafaut (Encoder status)
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3.1.4.2 Omen Data Applications - Group structure

Open Data Applications shall utiee format shown in figure 10for ODA type Agroups and irfigure 11for
ODA type Bgroups.

BO"I"P
It
Checkword |Group Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
L] | ] [ L] L]

Format and application of these message
IRVELURVAL a hits may be assigned unil

in conformity with section 3.1.4

Figure 10 - ODA type A grogp

B, TP
i /{
Checkword [Group Cheskwor heckword Checkword
PI code + type PTY + Pt code + +
offset A code offset(B\ offset C' offset D
NN EEE L1 LILLTLLL NNEANEAN LI NN

1- ODA type B groups
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3.1.5 Coding of the Group types
3.1.51 Type 0 groups: Basic tuning and switching iformation
The repetition rates ofjpe 0 groupsnust be chosen in agpliance with 3.1.3.
Figure 12 shows thiormat oftype OAgroups andigure 13 thdormat oftype OBgroups.
M/S
B,TP  TA|DI segment
il i
Checkword [Group| 1| Checkword | ayernativel altermativel Sheckword Dracfamns. canica] CheCkword
Pl code ¥ Type PTY | T T +
offset A |code I oftset B |frequency|frequency| oftset c me segmeqt offset D
IR I LI 1 NN AN SR NG
clobololo] [pEE]  [AREEEDR  pERAEEERP YRR
F : 8
d; 0 0 2
Decoder d2 01 4
control § ¢ . A " T T T T T T T T T T T o A=CT=_ "
bits \Ldl 10 6
d,1 1 8
——
ngg:;,r,;/éfﬁ gsgi:snd bi Character numbers
Figure 12 - Basic tuni - Type OA group
Checkword B\j\ Checkword . Checkword
Pl code " o p ‘ Pl code " Programme service n
off@ co w ffse offset C' name segment offset D
NN Al L1 ‘ LU LLLILL L]
= N
X ) [b2 s s [0, o5 b, s o] o Ibs s b5 0, o4 by
0 1 2
o 3 4
4 10 5 6
dy1 1 7 8
ng's;;%fﬁ gsz:';:;d bi Character numbers

Figure 13 - Basic tuning and switching information - Typeg€oup

TypeOA groups are usugltransnitted whenever alternatifeequencies exist. ype 0B groupswithout any type
0A groupsmay be tranmitted only when no alternativerequencies exist.

There are twanethods (A and Bfor transnission of alternativérequencies (see 3.2.1.6.2).

The Progrenme Service niaie camprises eight characters, intended static disgay on a receiver. It is the
primary aidtolisteners in progmrame service identication and selection. The useR$to transnit text othe than asind e
eight character mae isnot pemitted (seealsn 3.2.2) Trangnission of a PS nene usualy takesfour type OA groups, but
to allow an instant displaof the PS when a receiver pre-set is selected? 3mame is often stored for subsequetrecall
from memory when a progname service is selected. For this reason PS shall ggneeaithvariant.
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If a broadcaster wishes to tramslonger Progrenme Service naes,progranme-related ifiormation or any
other text, then RadioText provides thémture.

Notes on Type 0 groups:

1

Version B differs from version A onlythe contents of block 3, the offset word in block 3,

and, of course, the version codg B

For details of Programme Identification (RIProgramme Type (PTY) and Traffic
Programmg(TP) code, see figure 9, 3.2.1 and annexes D and F.

TA = Traffic announcement code (1 bit) (see 3.2.1.3).

MS = Music Speech switch coebit) (see 3.2.1.4

DI= Decoder-identification control code (4 bits) (see 3.2.1.5). This code is trartsasft®it in each
type 0 group. The Programme Service name and DI segment aclolleS§; G) serves to locate
€Se€ bits In the DI codeword. Thus in a group Wid, 5d These
code bits are transmitted most significant bif)(first.
Alternative frequency codes (2 x 8 hits) (see 3.2.1.6).

)e &sde-
and are
n the displayed
pft to right
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3.1.5.2 TWype 1 groups: Programme Item Number and slow labelling codes

62106 © IEC:2000

Figure 14 shows thiormat oftype 1Agroups andigure 15 théormat oftype 1Bgroups.

When a Progmame Item Number is changedatype 1 group shall be repeatéour times with a separation of
about 0.5 s. The unused bits in blockypé 1B ony) are reservetbr future applications.

Where Radio Paging isnplemented in RDSatype 1A group will be tramsitted in an invariable sequence,
regulary once per second, except at eadhminute, where it is replaced/imne ype 4A group.

B, TP
Checkword [Group| Checkword Slow labelling Checkword ramme it Checkword
Pl code + type PTY + + +
offset A |code offset B codes offset C/\ numger de offset D
NN L1 HHH‘H NN \H
5 bits
I | Radio Paging Codes
oToTaTa o] " weedmerss X mt B ERRE
< \>/ minute

b15(D1a|D13|biz|bas | bio| by | bg | b7 | bg | bs | byfl bs b(’l} by

20 22 21 20 211210 29 28 27 26 25>< \KS/I)% 20
) |[LAjo|o]|O ging\2 terled ntry Goede,3)
@ |alofo|1 Twwcauo}{ \
(2) [Lajo|1]0 /%ging th\ion 5)
(3 [tajo|1|1 ( F-\'hg.%gec}ks\ >
(4 1& 1| 046 ot asyigned

/1 o)

(5)< LA 1\£) 1 Aot as&gneV

LAND | 1 FWSIHS 7
M |LAly \ 1 IdNical%of EWS channel 8

VaMant Code
Linkgyge Actuator 1)
Y ined if the "Method for Linking RDS Rrogramne Services' (see 3.2.1.8.3.

ae defined separately (see anrex D).
/IC.System information is eparately specified by the CEN standad ENV 123131 (see3.1.5.12. This identificatiop is rot required if

henusedfor the Operator Code in Radio Paging with the Enhanced Raging Prdocol, definedin annex M

DA 1S Uxd 101 COdIng TiviIC.
The Pajing Identification is cefined in the "Multi Operator / Area pajing” section (seeanrex M).
Language codes ae defined sparately (seeanrex J)
The coding of this information may be decided uniaterally by the broadcastr to suit the apgication. RDS @mnsuner receivers shdl

entirely ignore this information.

The Emergency Warning Systems (EWS) are defined sparately (see 3.2.7).

Figure 14 - Programme Item Number and slow labelling codes - Type 1A group
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B,TP
n
Checkword (Group| Checkword Checkword . Checkword
Pl code + type PTY + Pl code + Programme item +
offset A |code offset B offset C' number code offset D
LU L] L LU L] LU
Spare bits
- )
0:0:0:1|1
Figure 15 - Programme Item Number - TypegdtBup
[N
Notes on Type 1 groups:
1. [Version B differs from version A in the contenftislocks2 & d in bléc3
and, of course, the version codg.B
2. |The Programme Item Number is the scheduled gaprad month as
published by the broadcastethe day of month i IS traQsyhittedhas a <bit binary number
in the range 1-31. Hours are tran mltted a be in the range 0-23. The
spare codes are not used. Mi number in the ranpge
0-59. The spare codes are not
3. theday of the month, ifceeto
(ransmitted. In this case, if no Radio
é undefined. However, in the tase
glng s implemented, the remaining bitg carry
4, the variant code which determines the

M broadcaster may use as many or as fetlie)
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3.1.5.3 TWype 2 groups: RadioText

Figure 16 shows thiormat oftype 2Agroups andigure 17 thdormat oftype 2Bgroups.

Text A/B flag.
B,TP
—
Bl code Checl:word (i;g:p Ty Checliword Radiotext Checl:word Radiotext Chectword
offset A |code offset B segment offset C segment offset D
RN L1 LI [ RN NN
R SR O o A N o A | A AN A A Y A A A AN
N

Text segment

I U !
Text characteNqumber
address code ! i ;

-

o o
o o
= O

1111

Figure 16 -~RadinT]

B fla
B TQ\K\
¢

Checkword  Gro Checkword . Checkword
PI code * type PTY + Pl code + Radiotext +
offsefA >ode offse offset C' segment offse D
NN EEEEEEE N | HH\H EEEEEEEEREEEEN NN EEEEEREEN

\/
|0 ry {\0 ‘\1\ |b7‘b6‘b5‘b4‘b3|b2‘bl‘b0|b7‘b ‘bs‘bA‘b3‘b2‘bl‘bo|

S
\—\

Text segment ! Text character nufber
address code !

0000 1 2
0001 3 4
1111 31 32

Figure 17 - RadioText - Type 2Boup

The 4-bit text segent address dmes in the currdriext the position of the text segents contained in the third
(version A ony) and fourth blocks. Sinae ead text segmert in version 2Agroups conprisesfour charactersnpessges of
up to 64 characters in length can be sent using this versim@rsion 2B groups, each text st canprises ony two
characters and thdmre when using this version th@ximum message length is 32 characters.
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A new textmust start with sgment address “0000" and thereist be nggaps up to the ghest used ggnent
addres®f the currentmessage. The miber oftext segnents is detemined by the lengh of the messageand eac message
shall be endedybthe code 0D (Hex) - carriage return - if the curreessage requires less than 1ens=gt addresses.

If a display which hasewe than 64 characters is used to digpthe RadioTexinessage thememory shall be
provided in the receiver/decoder so thatreets ofthe message can be disp&d sequentiafl Thismay, for exanple,
be done B displaying elaments of text one at antie in sequencer, alternativey by scrollingthe displayed characters of

themessagér

om right to Idt.

Code 0A (Hex) - lindeed -may be inserted to indicate a peered line break.

It should be noted that beapf the aba@e consideations there is possiblenhiguity between the addresses
containe in versian A and those contained imersion B. For this reasomaixture oftype ;A~aqdype 2B groupsshall

not be used
- An in

If the
displ

- If the
exist
unch

Whe
type 2B grou

It ma
reception reli

VhEN trametng ary one givenmessage.

aged.

h this application is used to trayif
bs shall be tranited in evey two

y befoundfrom experience that &
abiliy.

5 on Type 2 gr

Note
1. R

S|
2. T

adioTen
ignificant bit (4

he addre

0 cases occur:

whole RadioText

into the displa

written into the
ved shall b& le

s or at least six

vice tamprove

néhdmost
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3.1.5.4 Type 3A groups: Application identification for Open data
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Figure 18 shows thdormat of ype 3A groups. These groups are used to ijetie Open Data Applicatioin
use, on an RDS tramission (see 3.1.4).

The
particular tra|
Application (
Identification
groups.

The
specfied ODA

11111 - Tenp
AID detemin

This
IH, RP and T
Applicatiorsi
the publicatig

applicationma

The
featuespec@

in the ODA D

The

DDA.Dire

groups agollq

WS

N an RDS transii
nofne\@w

For ¢

stoy

Type Code

Figure 18 - Application Identification for Open data -

e_not used. Thisthod of allocating and €ie
and subtraction@DAS, without constraint or

gpeciication associated with a particular AID coddides theuse of typsg

the particul@rangnissio
is as pefigure 9, 4bit

B,TP
i
Checkword  [Group Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
LI |11 LI L] LUt LIt
0,011 ‘ 0 | |A33A23A13A0‘ Bo| |b15‘bu‘b14b1z‘bn‘b14bg‘ba‘b7‘be‘bs‘bzt‘bs‘bz‘bl‘bo| P15 AT 1029128 127129125 24128 22 21 2
Application Group Message bits bntification

\re carried on a
elenents: the
he Applications

ng two ype 3A

n, to can the

for group type
sociated group;
e traitted. The

ndad for EWS,
ng Open Data
the need to await

sion, ony one

tbr the nomal
catigspacfied

A and ype B

-type Agroups used alone
-type Bgroups used alone

-type A groups and/pe B groups used as alternatives

-type Agroups andyipe Bgroups used gether

(mode 1.1)
(mode 1.2)
(mode 2)
(mode 3)

It is important to note that the ODA Direcymspeciication shall not spefy the actual ype A andype B groups
to be used, since these are assigned in eaciissien ly the ype 3A group.

The AID feature indicates thatgarticular ODA is being carried in a tramission. Each application will have
unigue requirmentsfor trangnission ofits respective AID, in tens ofrepetition rate andriing. These requireentsmust
be detailed in the respective ODA speition. The speticationmug alsodetal theAl D signallingrequiramentsfor such

times when an application asses or loses the use of a groypd channel.

recorfiguration in this wg.

Sove applicationsmay not allow
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3.1.5.5 Type 3B groups: Open Data Application

Figure 19 shows thiormat oftype 3Bgroups. Thesgroups are usabl®r Open Data (see 3.1.4).

Format and application of these message

bits may be assigned unilaterally by each operator

in conformity with section 3.1.4

By TP
] —
Checkword [Group| Checkword Checkword Checkword
Pl code + type PTY + Pl code + *
offset A code offset B offset C' /\ offset D
LI T [ 11 [ITTTTTT] [T LTI TN

0lol1l1]1]
Figure 19 - Open data - Type 3Bou

3.1.5.6 Type|4A goups : Clock-time and date

The fransitted clock-time and date shall be accurgtset tp U plus. logal féset time. |Otherwise the
transmitted C[ codes shall all be set to zero. 6
Figutle 20 shows thiormat of type 4A
Wheh this application is used, orypeé 4A group Wi itted evey minute.
uTc
/—/\—\
Hour Minute Local {ime offset
Check d ' Checkword Checkword
Pl code ff d : ff+ C ff+ D
offsetA N N offset offset
RN ERENNNE I ] /\u\u‘\ EEERERRNENEN LU
S 1 A 5 2 P P P P P S PR R R S B D

Modified Julian Day code Hour code

20 - Clock-time and date transmission - TypeAip

Sense of lod
0= 1

NoteS O Type 2ZAgroups.

al time offset
1= -

1. The local time is composed of Coordinated Universal Time (UTC) plus local time offset.
2. Thelocaltime offsesexpressed imultiples of half hourswithin the range -12 fot+12 hand
is coded as a six-bit binary numbég" = positive offse (East of zero degrees longitude), and

"1" = negative offset (West of zero degrees longitude).

3. The information relates to the epoch immediately following the start of the next group.
4. TheClocktime group is inserted so that the minute edge will occur withii1 sof the end of

the Clock time group.
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Minutes are codal as asix-bit binary numbe in the range 0-59. The spare codes are not used.

Hours are coded as five-bit binary number in the range 0-23. The spare codes are not used.

The date is expressed in terms of Modifielian Day and coded as a 17-bit binary number in

the range 0-99999. Simple conversion formulas to month and day, or to week number and day

of week are giveinanne<G. Note that the Modified Julian Day date changes at UTC midnight,

not at local midnight.

8. Accurate CT based on UTC plus local time offset must be implemented teemmeission where TMC
and/or Radio paging is implemented.

No o

3.1.5.7 Type 4B groups: Open data application

Figure 21 shows thiormat oftype 4Bgroups. Thesgroups are usabfer Open data (see 3.1.4).

Format and application of these mess
bits may be assigned unilaterally by eacl/operato,
in conformity with section 3.}

AN
Il
Checkword (Group)| Checkword ChelRyor Checkword
Pl code + type PTY + PYcode Y +
offset A code offset B of C' offset D
RN L L1 RN L\/(7 RN

0:1:0:0

3.1.5.8 Type(5 groups: Transpars

Figure 22 shows this
if usedfor ODA see .

The %-bit addr
in blodks 3 (V4
length andorat
of course, bg

b usddr TDC;

data contained
essges ofany
age-return) will,

1]
Checkword [Group Checkword Transnarent data Checkword Transnarent dats Checkword
Pl code i Type PTY - ) - +
offset A |code offset B segment offset C segment offset D

T To o] (TEIIEIC) e o e e

Address code identities
"channel number" (out of 32)
to which the data are addressed

Figure 22 - Transparent data channels - Typegséup
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B,TP Address
H
Checkword (Group| Checkword Checkword T Checkword
ransparent data
Pl code + type | | | PTY ¥ Pl code + p +
offset A |code offset B offset C' segment offset D
LIl L1 LILLILLL LIl LIl

These channelsiay be used to send alphaneric characters, or other text (incl

0i1i0/1]1]

Figure 23 - Transparent data channels - Typegb&up

saic graphics), dior

% channel capacity

trangnission ¢Tcomputer prograimes and snilar data notor last options are
to be spedied later.
Ther
at the tine.
3.1.5.9 Type
Figutle 24 shows thiormat oftype 6Agroups and théoymat oftype8 group IH; if usedfor
ODA see 3.1 pperator.
Cong ofthese group
typesmay be
Type 6A gfoup:
Ch Checkword Checkword
Pl code + +
\ offset C offset D
EEREEENEREE N L NSNONC 11 EEREEEN RN EERRENNEREEEE
/
< Format and application of these message
bits may be assigned unilaterally by each operator
Type 6B group:
B,TP
— —
Checkword |Group| Checkword Checkword Checkword
Pl code + type PTY + PI code + +
offset A code offset B offset C' offset D
RN HEE NN E N RN RN

Figure 24 - In-house applications - Type 6A andyé&up
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3.1.5.10 TWype 7A groups: Radio Paging or ODA

Figure 25 shows thiarmat oftype 7Agroups whereusedfor Radb Paging; if usedfor ODA see3.1.4.2. The
specfication ofRP which alsanakes use ofype 1A, 4A and 13Ayroups, isgiven in annex M.

Paging Paging segment
B,TP A/B  address code

—
i

7
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
AR L1 [1]] L1 RN NN
Ty A,
0,111 0| |/BT3‘T2‘T1‘T0|

Figure 25 - Radio Paging - Type B#q

3.1.5.11 yp¢ 7B groups: Open dataapplication

Figutle 26 shows thiormat oftype 7Bgroups. Thesgroups a pen data (see 3/1.4).

Ché 3 G

ec Checkword Checkword
Pl code p PT + PI code + +
offset A/ [code V'\\ N A offget B offset C' offset D
RN EEERNE N A\ b N

Figure 26 - Type 7Broup
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3.1.5.12 Wype 8 groups: Traffic Message Channel or ODA

Figure 27 shows thimrmat oftype 8Agroups, where usddr Trafic Messge Channel (TMC); ifised for ODA
se3.1.4.2. This group carries the TM@&ssages. The spécationfor TMC, usingthe ALERT protocad also makes
use oftype 1A and/oryipe 3A groups together with 4¢roups and is separatedpeciied by the CEN standard ENV
123131.

B, TP
il
Checkword [Group| Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
RN | || [ L)Ll [ L] LLATIIN L]

[

—— Format and application of these mesSage
1:0:0:0 ﬂ bits are definied by CEN,

Figurle 28 shows thiormat oftype 8Bgroups. Thes S 1.4).

|
Checkw, Gr heckword Checkword Checkword
PI code typ PT + Pl code + +
offse code offset B offset C' offset D

4
g

Figure 28 - Open data - Type &Boup
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3.1.5.13 TWype 9 groups: Emergency warning ystems or ODA
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These groups are trangted vel infrequenty, unless anmergeng occurs or test trangssions are required.
Figure 29 shows thiormat of type 9Agroups where usefr EWS; if usedor ODA, see 3.1.4.2.

B,TP
It
Checkword (Group)| Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
RN EEE RN L1 RN RN EEE RN RN
1i0:0i1]0]
Format and application ahe bits allocateflor EWSméss each counyr.
However the|ECGeaturemust be transitted in type 1A grd 1
1.4).
at and application of these message
be assigned unilaterally by each operator
in conformity with section 3.1.4
[ N
Checkword |group) Checkword Checkword Checkword
PI code ¥ type PT . + Pl code - + . +
offset A codle offset B offset C' offset D
\\H\H\Hém [ ] LTI LLLLLLLLLPILLL] LLLLLLLLLLLLIf]

Figure 30 - Open data - Type 9B group
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3.1.5.14 Ype 10 groups: Progamme Type Name (Grouptype 10A) and Ogen data (Group type 10B)
Figure 31 shows thiormat of ype 10Agroups usedor PTYN.
The ype 10A group allowturther description ahe current Programe Type,for exanple, when using the PTY

code 4: SPORT, a PTYN dFootball” may be indicated tgive more detail about that pgiamme. PTYN shall ony be
used to enhance Progmae Type irformation and it shall not be uséadr sequential iformation.

Flag
BOTP A/B| 0,00
]
f heckword heckword
Pl code Checl:word BTy Checliword Programme Type Cl ec+wor Programme Type C ec+wor
offset A offset B Name segment offset C Name SW offset D
LT [T1 [IT1 H} ENEEEEEEEEEEEE EEEEEENIIEEEEEE
PTYN Segment
Address (L

1i0i1i0/0 [b,]bg|bs b, [b,[b, b, b [b, bbb, b, b, b, 1 | |Mb}4\b\\5@‘b3NbNb7‘bs bs|b, b, /b, b, by|

Text.Character Number

Text Character NGmbe,

D AN %/~ XN
IO EQAN R LS I

TYN=Typedadp

Noteps on Type 10A groups:

1. The A/B flag is tpggle 3 ts madéMn the PTYN being broadcast.

2. Rrogramme TypeName isplisytyansmittel as 8-bit characters as defined|in the 8-bit code
tables in gnnex E. Eight S Jgigpaces) are allowed for each PTYN and|are transmitted as
four cha @ ] in €a 10A group. These segments are located in tha d3pagee by
the code bitgjr kR, c of the characterancreasdrom left to right in the display. The most
significant pi cach racteris transmitted first.

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

< in conformity with section 3.1.4
B, TP
/_/\_\ /—/\—
Checkword (Group| Checkword Checkword Checkword
Pl code + type PTY + Pl code + *
offset A code offset B offset C' offset D
LIl L1 LILLILLL LIl NN

1}0}1}03

Figure 32 shows thiormat of type 10Bgroups usedior ODA, see 3.1.4.2.

Figure 32 - Open data - Type 1@Boup
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3.1.5.15 TWype 11 groups: Open DataApplication

Figure 33 shows thiormat oftype 11A and 11RBroups. Thesgroups are usabl®r Open data (see 3.1.4).

Type 11A group:
B,TP
it
Checkword (Group| Checkword Checkword Checkword
Pl code + type PTY + + +
offset A |code offset B offset C offset D
NN 1] LIl NN NN

1}0}1}1ﬂ

Type 11B group:

B,TP /\
| — ) B

T %
Checkword |Group| eckword Checkword Checkword
Pl code + type | | | PTY N | cod +
[N

offset A code offsenB ffset C' offset D

[l ENEEEE ANEREANRAN RN RN

1:011:1

8 - Type 11A and IgBups
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3.1.5.16 Wpe 12 groups: Open Data Application

Figure 34 shows thiormat oftype 12A and 12Broups. Thesgroups are usabl®r Open data (see 3.1.4).

Type 12A group:
B, TP
i
Checkword [Group| Checkword Checkword Checkword
PI code + type PTY + + +
offset A code offset B offset C offset D
RN L1 [EEEEEEEE] RN RN
V4
11000
Format and application of the§e méssage
bits may be assigned unilaterally bjxeacf\opecator
in conformity with gectQn 4
Type 128 group:
B, TP
! N
Checkword [Group| eckwor Chegkword Checkword
PI codg + type PTY + Pl code + +
offset A code offsat B offset C' offset D
NN (A L1 LILLTLLL N Ll N NN
3.1.5.17 Wp4
The ic. Its primary
purpose is to
Figu at the beginning
of evey inter at the beginning
of each inter
Information field
B,TP STY
Checkword (Group)| Checkword Checkword Checkword
PI code + type PTY + Information field + Information field +
offset A code offset B offset C offset D
LIl L1 LI L LIl LIl
li10j1)0 S, 181 S

Figure 35 - Enhanced Paging information - Type I@8up
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The STY code (3 bits) denotes thé dient ype 13Agroup subypes; there are 8fderent subypes:

Table 7 - STY codes

STY Last bits ofthird block and fourth block of type 13A group
S| S| S
0 0 0 | Address rotification bits 24...0when only 25 bits
(one type 13A group) are usd
0 0 1 | Address rotification bits 49...25when 50 bits
(two typel3A groups are used
0 1 0 | Address rotification bits 24...0when 50 bits f
(two typel3A groups are used ~
0 Reserved for Wue Added Senices ysteminformation /\ \
Reservedor future use >
1 1 1 | Reservedor future use
The 1
The 1 tructure is then
as shown in
3.1.5.18 Wp4
Figun 1.4).
Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with section 3.1.4
/_/\/_\ /—?\;,
Checkword éroup Checkword Checkword Checkword
Pl code + type PTY + Pl code + +
offset A code offset B offset C' offset D
LIl [ ] L] LIl LLLLLL Pl

[1iaiofs]

1:110:1

Figure 36 - Open data - Type 18fBoup


https://iecnorm.com/api/?name=419fce38246dd8001a8c9a0627f39f63

62106 © IEC:2000 -38-
3.1.5.19 Ype 14 groups: Enhanced Other Networks ifiormation

Figures 37 ath38 showtheformat of type 14A and 14B groups. These groups arenttes if Enhanced Other
Networks iformation (EON) is mplemented. The spefication of the relevant protocol is given in 3.2.1.8.

TP (TN) TP (ON)
B,=0 Variant code
—
Checkword |Group Checkword . Checkword Checkword
PI (TN) + type PTY + Information + PI (ON) +
offset A [code (TN) offset B block offset C offset D
HEIEE NN L1 LI L1 HEIEE NN LA L]
Pl code o V4
tuned servife N\
1313130 O| 0303030 ©) char. 1 char.g\Q N
0/0i0i1| @ char. 3 chaf 4\
+ + + PSA(O
oioi1i0]| @ char. 5 char\Q \
0303131 3) char. 7 < CIN \
0/110,0]® AF(ON) \AF(QN)\ - Met A
] 3 1 3 (0] 3 1| (5) | Tuning freq. (TN) Qappé\{b\freq\h\QN) \
011:1!0] (6 | Tuning freq. (TN) ‘\A@NFM\&@. z\oh\
0,1:1 1] (7) | Tuning freq. g{\l) Map' edﬁb\(eq. 3(6%) Mapped frequencies
1 3 0 3 0 3 O | (8 | Tuning freq. (TN) ( 7Mappe M freq® )
1 ‘ 0 ‘ 0 ‘ 11 (9 Tuningﬁrea\(sﬁu)/ Mgpred AMNreq. (ON)
1 ‘ 0 ‘ 1 (({ ( /\ 2 L,(nallok"\atéi ‘\/
1 3 [0} 3 1 3}\ [€%5) \ Umallocated }
1111010& BQkageMon
1110 J/ @3) PTY(O\N\‘ \Qeserved ‘ TA | - of (ON)
Note: 1011 d\ s y?N (ON)
TN = Tuned network —
ON = Other netwlork 1 /1’7‘1\\1 15) \ Resgﬂged for broadcasters use
@re hanged etworks information - Type dips
\u )
By="1 TA (ON)
E& d ! i Checkword Checkword Checkword
W eckwor eckwor eckwor
PI (TN) ™ | PTY + PI (TN) + PI (ON) .
\IfsitA (TN) offset B offset C' offset D
NN I L1 LI L LIl NNl
——
/\/ Unused
1104

Figure 38 - Enhanced Other Networks information - Type d4Bps
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For reasons of eopatibility with the US NRSC RBDS standard [15], this groypetis not spetied in this
standard and is curreptlinavailable.

3.1.5.21 Wype 15B groups: Fast basic tuning and switching fiormation

M/S M/S
B,TP  TA | DI segment /Bg'ﬂ\ TA | DI segment
T \(\ T q T
Checkword  [Group| : Checkword Checkword \{Group : Checkword
PI code + type PTY [ + Pl code + \ly.%; T N +
offset A code | offset B offset\C' COl | offset D
NN L1 LI ‘ \ L1
1 1 1 1 ‘ 1 Co
0
Decoder 1
control
bits 0
L
ddress
Whe ioh and the available

channel capa

N groups akistyp
gitat th @

Note

1. H
c

2.

4, OlI=

1
in

P)

it
bits

the’DI codeword. Thus mgroup with C,C,="00" the DI bit in that group isd These cpde

bits are transmitted most significant bit Jdirst.
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3.2 Coding

A glossay of tems used in RDS applications is given4, which also explains the expected responses of a

binformation

consumer receiver to the various codes.

3.2.1 Codirg of information for control

3.2.1.1 Prgramme ldentification (PI) codes and Extended CountryCodes (ECC)

The codingmodelfor Progranme Identfication irformation and Extended Cougt€odes is given in

annex D.

3.2.1.2 Prgramme Type (PTY) codes RN

functionsfor

3.2.1.3 Trdfic Programme (TP) and Traffic Announcement (TA) codes

The ¢

consmer receiver (see annex F).

oding to be used is fadlows:

Table 8
KA

The £pplicati0ns of the 5-bit Prognee type codes are spéigd in annex F. RTY ¢ %\qwd 31 are control

Traffic Programme Traffic Announcemeh O Applications
cofle (TP) code (TA)

0 0 is [xogra ery traffic anrouncements ror gloes it
refer\ Vi N,XQ a pogramne that des.

0 1 This-pio Mrri&s EON information alput arother prpgramme
(\ 4N high givesrafic information.
N
0

1 A traffic anrouncement is keing broadcasbn this pogram|
A present.

1 \@apy)gramms caries fraffic anrouncements but one arg being
broadcast at msent and mg aso carly EON information ghout other
affic anrouncements.
e at

3.2.14 MUSJ

This
present, is bg

V%

h MSiswitch code

. indicates that speech, at present, is being broadahst'at indicate
bing broadcasty When the broadcaster is not usifegiiitis the bit value will be set dt".

s thamusic, at
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3.2.1.5 Decoder Identification (DI) and Dynamic PTY Indicator (PTYI) codes
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These 4 bits are used to indicatdelient operatingiodes to swith individud decodersn or off and to indicate
if PTY codes in the tramgission are gnamically switched.

Table 9 - Bit d, to d; meanings

l) S

3.2.1.6 Codi
3.2.1.6.1 AH

In th
meanirg as s

hg of Alternatve Frequencies (A
code tables

p following codp t

hown ins 0,11
AN

ee CCIR StuglProgramme 46A/10 (Dubrarnik, 19

Settings Meaning
Bit d,, st to O: Mono
Bit d,, st to 1: Stereo
Bit d,, st to O: Not Artificial Head TN
Bit d, et to 1: Artificial Head A
AN
Bit d,, st to O: Not compressd /\ \
Bit d,, set to 1: Compressed) M
Bit d, et to O: Static 'Y \ \\\ \ \/
Bit d;, st to 1: Indicats that tie PT n%ﬁmw
referenced in variant\L3,Ns gthamicdly switched

O

aode represents a carrfeequeny, or it repre

0 - VHF code table

bsents a special

\Qukger Binary code Carrier frequency
\ \\\Q \ 0000 0000 Not to be used
AN \\1\ > 0000 0001 87.6 MHz
% 0000 0010 87.7 MHz
204 1100 1100 107.9 VHz
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Table 11 - Sgecial meanngs code table

Number Binary code Special meaning
0 0000 0000 Not to be used
205 1100 1101 Filler code
206 1100 1110 Not assgned
223 1101 1111 Notassgned
224 1110 0000 No AF @(ISI?/\& ~

225 1110 0001 1 AFfoQ{w\\ \
: : AN
249 1111 1001 /\Q\Agsfq&ow\ \
250 1111 1010 M&@W
251 1111 1011 / \\sg\ed >
ETENAN

TG q \JN v~

\/
Table 12 - LF/MF codet ble QN{U giqQns/l and 3 (9 kHz spcing)

\ \«( code Carrier freq uency
[ 000001 153 kHz
3 Axd 1111 279 Hz
0001 0000 531 Kz
4 1000 0111 1602 kiz

3.2.1.6.2 Usp-of Alternative Frequencies in type OA groups

To facilitate the autmatic tuning process in a receiver, aniner ofAFsshal betrangnitted. Ideally the AF list
shall onyy comprisefrequencies afieighbourirg transnitters or repeaters Two methods otransnitting AFs are possible.
AF method A is usefbr lists up to 25 in nmber and ARmethod B is usetbr lamger lists. AFmethod B salso used where
it is required to indicatérequencies of genericgltelated services.
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Two AF codes are carried in block 3azd type OA group. Thdirst byte in the transiitted list (codes 224 - 249)
indicateghe number of frequenciesn tha list. This list will also include th&requenyg of the transitter originating the
list, if it has repeaters.

Examples of AFmethod A codig:

Example A Example B Example C
1st OA: #5 AF1 #4 AF1 #4 AF1
2nd OA: AFZ AF3 AFZ AF3 AFZ ( AFB
3rd OA: AF4 AF5 AF4 Filler }F/@Qfono%\ VA

Exanmple A shows: a list ofs VHF frequencies, where #eans n ffreqyensiesoliowing is 5 and is

reprgsentedybcode 229.

Exanple B shows: a list of VHF frequencies, where Fillg

Exanple C shows: a list @ VHF frequencies and 1F/ IMF follows gode is 250.
3.2.1.6.4 AFmethod B

Methiod B AF codirg is used where the mber ofA sed Paa trangitter and its associatd rgpeate stations
exceed 25, of where itisquired to indicak frequenciesvhich belongtd diff erert regions which at theq cary different
programmes.

Each trangiitter and [assogia | broadcastrtieessd of diferent AF lists in[sequence. The
number of AF Jists withip~a net ical to thenber oftransmitters and repeater statigimsthe network
SO as to prade a e‘@nr oh. In this protocol the alternagifrequenciesor the VHF/FM
transnitters afe individugl} dddre the tuningrequeng paired with oe alternativefrequeng within
one block).

Eadl|i ningfrequency

for which the|li

id AF.

These lists are

a.transitter frequenyg is usedmore than once within a network the pestive AF lists

pre tranamitted

separatsl. In order to indicate that these lists with thes#uningfrequeng belong to diferent stations, the
lists must be separatedytAF lists of other stations. The receiveay cambine then or evalate them
separatsl.

)

If thefrequeng referenced i$or anLF/MF transnission, it occupies 2 AF codgkefirst being
code 250. Hence it cannot béarenced to its associated tunfingqueny.
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For the trangiission of therequenyg pairs within one block thiollowing convention is used:

- They are generaji transnitted in ascending order, e.g.

89.3

99.5

or

995 | 101.8| F,< F,

- Inspecial cases thare tranmitted in descending ordgf they belong to diferent regions, or carfromtime

to time different progrenmes, e.g.

AN

In bo

99.5

90.6

or

100.7 | 995 | F,>F,

th the abee exanples 99.5 MHz is the tungfrequeng.

9.3 | Total number (11) offreq

9.5 | F, > F hence 99.5 is an ARine

. d is the s@® prgramme
Y 89 3, and is the g® pragramme

tiiiedfrequeng 99.5, and is the s@ pragramme
F uinedfrequeny 99.5, and is the s@ pragramme

B, and not AF
irg certain hours
iment (bits 8 to
codes R1to R12

L BP_BP-4\
LT AllliCTA U, U.5).

This convention will pemit a receiver to use a regional offfanode which, when a receiver is in thede

, will lead to the acceptance tife Pl with the dfering second eteent, and thus paiit switching to a
different regionlanetwork This option can be deactivatey thoosing thenode"regional ofi. Then orny AFs having
the sane second elaent ofthe PI (i.e. the sae progranme) will be used. This should also be the dasereceivers
without regional on/ff mode The switchingof the secoml elemert of thePI to I, N, or S, respectivelinforms a receiver
that now @en AFs transiitted in descendiorder cary the sane praggramme and the receer should usthisinformation

to allow switchimg to these AFs.

Examples ofg AFmethod B codin:
F, F, Commentary
#11 8
89.3 S
89.3 | 101.7 | F,
88.8 893 | F,
102.6 893 | F,
89.3 89.0 | F,
#9 9.5 | T
89.3 S
99.5 | 1(
104.8 S
99.5 §
Bro4
method A. T
of the dg, sh
11) ofthe cod
shall be use
"regional off"
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3.2.1.6.5 Convention for identification of the AF methods used
The AFmethod used is not signalled expligjtbut can eastibe deducedyreceivergromthefrequemrepetition
of the tuningfrequengy in the tranmitted AF pairs in the case of Afethod B.
3.2.1.6.6 Use of AF Codes in type 14A groups

AF codes inype 14A groups are used tdeetofrequencies of other networks. There are twawgthodsfor
trangnmitting this information.

Variant 4 utilises AFmethod A coding to tramgit up to 25frequencies; the codinmgethal is asdescribe above
for type OA groups. The PI code of the other network to which the AF list applies is /g'rven\in block 4 of the group.

ially reference a

Variint 5 is usedior the tranmission of “Mappedrequeng pairs”.
a broadcaster

frequeny in the tuned network to a correspondirefjueny in another networkThisi
that transits several dferent servicefrom the sane transitter tower with the Sae

Theffrst AF code in blok 3 refersto the frequeny of the tuned b QCON IS the corresponding
frequeny of the other network idetfited by the PI code in block 4.

Whefe it is necessato map onetuning frequeng to more/ » enyg for the crosseferenced
progranme sgrvice (due towltiple use of the tuninfrequenyg or\becaus epenced programe is receivable
atmore than pnérequeng within the service area associafed\with'the-t 20§), then variant$, 7land 8are used
to indicate sgcond, third afidurthmappedreqdenti

LF/MF mappedrequencies ararplicitly sig: i . AF Code 250 is not usedwie mapped
AF method.
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3.2.1.7 Prgramme Item Number (PIN) codes

The tranmitted Progranme Item Number code will be the $eduled broadcast stantrée and dg of month as

published i the broadcaster. For the cogliof this information see 3.1.5.2.

If atype 1 group is trangitted without a valid PIN, the gaof themonth shall be sebizera Inthiscas areceiver

which evaluates PIN shall ignore the othéoimation in block 4.

3.2.1.8 Codimy of Enhanced Other Networks iformation (EON)

The enhanced formation about other networks consistaabllection ofoptional RDSeatures relating to other
be tranmitted using

progranme services, crossferenced ¥ means of their Pl codes (see 3.2.1 R¢aturesvhi
EON for other prgramme SEVICESare ;
3.2.1.3), TP (see 3.2.1.3) ahiohkage (see 3.2. 1 8. 3)

The format of the type 14 groupsis shownin figures 37 and 38.
the nomal fofm and shall be usefbr the backgound transmisson of EnharicedhQt
maximum cycle timefor thetransnission of all data relating to atfross-ref
two minutes. [ The A version has sixteen variants winie be used in 3
fact that two|distinct options, mely AF method A and the Mapped-ren
frequencies ¢dross-réerenced programeservicegsee3.2.1.8.1
methodfor edch cross-ferenced programe service.

The
programme sevi

3.2.1.8.1 Cofi

Two

within the red

3.2.1.8.2 Us

Fort
this progranm
information IR

the tuned prqur@

whichdonati

broadcastytp{1 at the appropriatees) relating to at leshone programme srvice whic
information, and*has thidgag TP=1.

b 3.2.1.2), TA (see

%e Rersion is
rmation. The
hall be less than
s drawnto the
ransission of
Appropriate AF

oss-reerenced

in 3.2.1.6.5.

e service, but

DS indicates that
ich carries fiféc
ner celisten to
| RDS receivers
TP=0, T A%t
T carries tiffic

TheTA flagwithinvariart 13 of a type 14A group is used to indicate that the croésremced service @urrently
cariying a trdfic announceent. This indication is intendédr information ony (e.g.for monitoring by broadcasters) and

must _notbe used to initiate a switch eventifaffic announcments are desiredylthe listener.

referenced trific announcment shall onf bemade when a TA=1lag is detected in aype 14B group.

A switch to the

The ype 14B group is used to cause the receiver to switch to a prnograervice whiclkcaries a traffic
announcenent When a particular progname service begins a ffic announcment, all transnitterswhich cross-réerence
this service via the EOReature shall broadcastmary as possible of umeight and at leagbur appropriate group 14B
messages within the shortest practicable periodref tat leastour type 14B groups per second). At the discretion of the
broadcasteia sequence djpe 14B groupsnay be tranmitted also when the THag is cleared. Thisptionis provided
only to assist in the control of tramiters; receivers shall use the Tlag in the ype0 or 15B groupsof the service which
carriesthetraffic announceentsin orde to switch back to the tuned prograre service at the end of the receivedfica

announceent.
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If a trangnitter cross-réerences tonore than one traffic progranme with dfferent PI(ON) via the EOReature,
the start tine between two ferences, viaype 14B groups, shall be two secondsnore.

Note: Some early RDS EON consumer receivers may need up to foactctype 14Byroups for

reliablefunctioning 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.

Themechanis described abovior switchingto andfrom cross-réerenced trific announceents is designed
to avoid the deliverof incomplete trdfic messagesybreceivers operating under adverse reception conditions.

3.2.1.8.3 Method for linking RDS programme servi{dgpe 1A and 14 groupg - Linkage information

Link&ge riormation provides theneans i which sever by its own PI

During such tines each programe service retains its unique ideptite. the pxo iggmust keep its
designated ; ) uch as FSTY,
RT, TP and T 'A=1 shall not be

linked to another service cging the codes TP=0/TA=0.
Linkage iformation is convged in thefollowing four d

1) LA -Linkage Actuator

This r to which set of
programme sgvices ary particulaf sexw ) i gs.

Whe
of the group,

rried in block 4

Bit allocation in Block 3

radome \ b b1s bss|Drz D13 b bs | B | by | by | bs | by | bs| by | by | by

LA

N\

LiIIKdyE ACLUALOT

Figure 40: Structure of Block 3 of Type 1A groups

In order to achieve rapid de-linkage at the eralaimmon progranme, thelLinkage Actuatorl(A) for the tuned
network is_als@arried n group type 1A, as bit i of block 3 (see 3.1.5.2). This groypé shall namally be tranmitted
at least once eveb s, préerably morefrequenty when a change in status occurs.
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Thefour data elments used to conydinkage irformation are déned adollows:
LA - Linkage Actuatofsee figures 40, 41 and 42)

This bit is set to one tofarm the receive that the progranme service (indicatedyd1(ON) in block 4) is linked
tothesd of services described/th SN, thelinkage Set Nmber, at the presemoment. Ifthisbitis se to zerg apotenta
future link is indicated, i.e. the link bewes active at sue time in thefuture Thereceive may then usethelinkage data
to detemine those service®r which EON datanight uséully be acquired.

EG - Extended Generic indicator (see figures 41 and 42) T~
This |bit is set to one tofiarm the receiver that gprogranme service defined’i h’\a}ltoe 14A group
is amember ¢f an exteded generic set. Such a setpises programe service i late

(eg dommon
ownership, of a miilar format) - but which do not necessgrdarry the sae audio.

An ekxtendé generc sd is characterizedybPl codes otheform WXY A, whereW, i county code,

X is theareacpde (ard shal lieintherange R1 to R12), Y is conmon to ¢ ‘ ! &/ assine any
value.

ILS - Internafional Linkage Set indicat(gee figures 41 a

In ca ariant 12 ofgroup type 14A) will be set
to one.
LSN - Linkag

This i i i 9 i type 14Agroups. Thd SN, when nofzéro, is conmon
to those programe seryi whi g linked to et er assd according to the status of thenkage Actuator, either
active (LA=1)|or poteftial § i.e. 3 dctive at soe time in thefuture).

The $peci Qi kit condition and two ormore services sharingSN=Q are not linked.

Thel together two more progranmes either nationaflor internationaif.

4 .
- NaN(IL =
Usage Bit allocation in Block 3
Group type 14A b1s5| 14| b13|b12[b11{b10| by | bg| b7 | bg | b5 | bs| bs| by | by|bg
National Link LA|EG| X | O Linkage Set Number (LSN)

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

Figure 41 - Structure of variant 12 of block 3 of type 14A grdlipsage informatiol - National link

If two or more progranme services with the sae county code caty the sane non-zerd. SN and their respective
LA bits are set to one, then the receiviay assune that the programe services are caing the sane audio.
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- International link(ILS=1)

Figure 42 - Structure of variant 12 of
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Usage Bit allocation in Block 3

Group type 14A b15 b14 b13 b12 b11 blO b9 b8 b? b6 b5

bs| bs | by| by | by

Linkage Set Number (LSN)

International Link LAEG| X | 1

Cl

LI

When two or @zs
Set Nunmber and therr respegefie

are carying the sae a

in either staté.

In thi

then agree on

land and Itglshare a

ies corjceérned. Such services shane mbasai_l.

éindicator

bitsto

g& or dif erent county codescarty thesanenop-zeo Linkage
et to one, then the receivay assune that the programe services

In fig dicateg'tX" is not assigneto the linkageapplication ard may bgassumed to be

X

Conventiondpr application\regarding the usetb& LSN:

A link (potential or active) betweenyatwo ormore progranme services is considered to be galnly

when the progmame servicesare all linked with a canmon Linkage Set Nonber LSN). Nomore than

onelLinkage SeNumber will apply to ary given progranme service at the sz time.

Interleaving of

differentLinkage S& Numbersrelatingto the same progranme service, e.g. an active link anéludure
potentid link, is not pemitted. An active link betweem progranme services out af potentialy linked
servicesifh < n) is considered to be valid gnkhen thelinkage ActuatorsL(A) in the linkage words

concerning those services are set to one.
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3.2.2 Codirg and use of iflormation for display

Code tablefor thedisplayed 8-bit text characters relating to the Pragrae Service nae, RadioText, Programe
Type Nane and alpharnueric Radio Paging are given in annex E.

The Progranme Service nae canprises eight characters, intendedstatic displgon a receiver. Itis the pnary
aid o listenerdn progranme service idenfication and selection. The use of PS to tndihext other than a single eight
character nae is notpermitted (see also 3.1.5.1). Tramission of a PS mae usually takesfour type OA groups, but to
allow an instant disphaof the PS when a receiver pre-set is selected, therRSisidten storedor subsequemecal from

memory when

The trangission anl reception conditionsfor PS described were designed on the basis that PS would generally

a progmame service is selected.

be invariant. Aew transnission operatorsaveallowed PSto change to ridect the origin othe-setvicefor exanple when

a regional sefvice switches to a national service. These changeanapicbcur afew t|

of anything b
acceptable &
dynamic text

Simil
be disabled 4

3.2.3 Codirgy

In or
receptionfrom
summer-time(
Julian Day (M
codes.

Con
month, dg, o

3.2.4 Codirg

Theg
receiveramay

3.2.5 Codirg

nd

ersion b‘!!l eenthe MdgichulianD

(see annex G).

ofinformation for In House applications (IH)

ave a duration
to PS are NOT

erienced with
pidden.

hould namally

beset to zero.

at one point (e.g.
e zones and
and Modied
thené and date

tems (e.gyear,

Consumer RDS
puter).

The coding of this iformationmay be decided unilaterglby the broadcasteto suit the application. Conser
RDS receivers shall entigelgnore this ifiormation.
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3.2.6 Coding of Radio Paging (RP)
Radio paging is described in detail in annex M.
3.2.6.1. Introduction

The Radio pagingystan explained here is also described in Sfieafion No. 1301/A694 3798 (issued by
Swedish Teleam Radio) [9].

The two Radio pging protocols in this standard are:

- Radio pging as described in annex M, section M.2 and,

- Enhanced Paging Protocol (EPP) as descibed in annex M, section M.3.

As the Enhanced Paging Protocol is mprovement of Radio paging, upx §smed.
Radip paing offers thefollowing features:
- Radlio pging:

aging calls,

se/(up tdour) to cary the paging
tranmission of pag|ng codes,

- EnH

agers,
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3.2.6.2 Identfication of paging networks
3.2.6.2.1 No paging on the network

As sanefields oftype 1Agroupsare usedfor paging, either basic or enhanced, and to avoitlictawith other
applications, théollowing rulesmust to be respected broadcasters/operators, whgpe 1A groups are tramitted:

- The 5 bits of the block 2 relative to the paging are set to zero.
- The 4 bits othe blok 3 oftype 1Agroup,variant O, reseredfor pajing are set to zero.

- When no valid PIN is broadcast, all tiree most signficant bits of block#4~(dg shall be set
to zero.

- Type 1A group, variant 2, shall not be tranitted.

3.2.6.2.2. Paging on the network
- Type 4Agroup?), Clock time and date (CT), is Rt eo 3 gveminute.

- Type 1A groups are tramitted at least oncg ‘ d roups allow the

The gescription of the

- Tyé :QA
traffic, 1S apti

g tramsthe iformation relative to the network and thaging
ase oknhanced omixed pajing.

%) The tranmitted CT (see 3.1.5.6 and 3.2t8)st be accurate, otherwise®T codesmustall be
set to zero.
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3.2.7 Coding of Emergency Warning #stems (EWS)

The irformation is carried Y type 9A groups (see 3.1.5.13) and this serviey be independent of the warning
and alam codes (PTY =30 and PTY = 31).

The ype 1A group identication is also required to operate this servicéplsws:

Variant7inblock 3 of thetype 1A group (sedigure 43) is used to idefyithe tranmission that carriessergency
messages to enable sg@creceivers, evaluating thesessages to autmtically tuneto the corresponding channel. The
repetition rate depends on the exact natianplementation, but shehomally nat exceel one type 1A group every two

seconds.

'/\
Usage Bit allocation | |ock€\
Group type 1A Db15|b14|b13|b12|b11[b1o| by b/s« b7\ be\ b4 \bs \E/? by | bo
Variant code 7 LAl 111 /@\\icat@(%Ml

DN

Usage'cod

Q OLin ge Attuator

Y RQS)RogramTe Services (see 3.2.1.8.3)

)
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4 Description of features

4.1 Alternative Frequencies list (AF)

-54 -

Thelist(s) ofaternativefrequencies give fiormation on the various tramitters broadcasting tharseprogramme
in the sane or adjacent reception areas] anabéreceiversequippe with amemory to store the list(s), to reduce thedi
for switching to andter trangnitter. Thisfacility is particulary usdul in the case ofar and portable radios. Coding of

alternativefrequencies is explained in 3.2.1.6.2.

4.2 Clock Time and dat€T)

Time
using these d
= 0thereceiy
local timeard

it must be acg

4.3 Decod

Thes
if PTY codes

4.4 Extend

RDS
RDS county g
aremary mor
identification
type 1A grou

Ds and t
The ECC consists of i

4.5 Enhan

Thisje

one received
as Progranme

the carespongli

information (4

are swi

itcheg/amically.

ed Country CedeCC)

be treated ¥

e broadcast au

Mikst most signficant bits of the R
ginition of 15 different codes, 1 to F (

_ountitCode which is tramsitted in Variant
in bits b to by, of the Pl code render a un

D). Details of

nnex G. MJD
conversioto

;tions and thus

dio and to indicate

| code carthe
hex). Since there
ot pait unique

0 of Block 3 in
quardmnation.

s other than the

. The relation to
.2.1.8)_inkage
e servicesnay

provides anechanis to signal an extended set of related services.

4.6 Emergency Warning SystdEWS)

fmormation also

The EWSfeature is intended to provifier the coding of warningnessages. Theseessages will be broadcast
only in cases ofmergeng and will onl be evaluatedybspecial receivers (see 3.2.7).
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4.7 In House application (IH)

This rders to data to be decodedyhy the operator Sane exanplesnoted are iderfication of tranmission
origin, remote switching ohetworks and paging ofstdf. The applications afodingmay be decided ypeach operator
itseff.

4.8 Music Speech switqivs)

This is a two-state signal to providéammation on whethemusic or spedtis being broadcast. The signal would
pemit receiverdo be equipped with two separate voki controls, onéor music and onéor speech, so thatetistener
could agust the balance between mhéo suit his individual listening habits.

4.9 Open DPata Applicati@{ODA)

The Ppen Data Applicatiorigature (see 3.1.4) allows data applica in EN 50067,
to be convged in a nmber ofallocatal groupsin an RDStransmission The g Q¢ igatgadive use of
type 3A groupwhich is used to identify to a receiver the data applicatigr inuse, i cofdance with the registtet#ils
in the EBU/RDS Fomn - Open Data Applications Directofsee annek

4.10 Progt

Thisi [drachithesame
progranme is irect displst and
is assigned tq .| Onemportant

application of

of bad recepfi

would be the

4.11 Progr

The
progranme itg
of themonth

gueng in case
e némquency

to the particular
s added the day

4.12 Progy
This|i aters codedn
accordane wi mme servie is

being broadd

tadio 21". The

Progranme Serwce nae is na intendel to be used for autamatic search tuning arrdust not be usetd)r giving sequential

information.

4.13 Programme TYpEPTY)

Thisis an idenfiication number to be transitted with each programe itan and which is intended to spgcthe
current Prognaame Type within 3L possibilities(see annex F). This code could be uséat search tuning. The code will,
moreover, enablesuitable recevers and recorders to be et to respond oplto pragramme items ofthe desiredype.
The last nmber, i.e. 31, is reservddr an_alarnidentfication which is intended to switch on the audio signal when a

receiver is operated in a waiting receptinode.
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4.14 Programme TYpe Na(PTYN)

The PTYNfeature is used tiurther describe current PTY. PTYN pats the displs of a more spedic PTY
description that the broadcaster teeely decide (eg PTY=4: Sport dPTYN: Footbal ). The PTYN is not intended to
changehe default eight charactersf PTY which will be used during search or waiddes, but oyl to show in detdithe
progranme type once tuned to a progranme. If the broadcaster is sdies] with a déault PTY name, it is not necessary
to use additional data capacfor PTYN. The Progmame Type Nane is not intended toeoused for automatic PTY
selection ananust not be usefbr giving sequential fiormation.

4.15 Radio Pagin(RP)
The |

mechanim, th
a special pod

S as a transport
brvice will require
ket paging receiver in which the subscriber address code is stored.

The fletailed coding protocols are given in annex M.

4.16 RadioTek(RT)

This|rders to text tramsissions coded in accordancge addressed to|conser hane

receivers, which would be equipped with suitable disfAafti

4.17 Traffi

This Js an on/ff switching si i fig ould be used in
receivers to:

a) switch autonatica

b) switch o tioade a the
gudio signatig
C) S eypossibilities
Ahi
Afted
4.18 Trang

The fransparent data channels consist of 32 channels mhjche used to send watype of data.

4.19 Traffic Message Chanr@MC)

This featre is intended to be used for the coded transmisson of traffic information (ALERT protocol) The
codingfor TMC is separatglspeciied ty the CEN standard ENV 12313-1 (see 3.1.5.12).

4.20 Traffic Programme identificatiqiP)
Thisis aflagto indicate that the tuned progmame carries triiic announceents. The TRlag mustonly be set

on progranmes which ginamically switch on the TA idenfication during tréficannounceents Thesignd shall be taken
into account during autaatic search tuning.
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5 Marking

Equipment usiig RDSfeatures should barked with one othe ymbolsgiven in annex K.

Copyright of these ymbols is owned join$l by the European Broadcasting Union and the British Broadcasting
Corporation. These organizatidineely grant pemissionto use theseysmbols to allmanuacturers oRDS equipnent to

be usal on equipnent coriorming to this spedication, in whole or in part, and upon literature and packaging relating
such products.

U.S.A. - Trademnark of these gmbols is owned ¥ the National Association d@roadcaters on behalf on the

National Radio $stens Canmittee. Mantﬁacturers W|sh|ng touse thesmbolsmust conply with the NRSC (EIA/NAB)

RBDS Stand : 3 3 fation-that-the-products-or-equipn formts spedication.

Contact:
RDS Certiication Progren

c/o Consmel Electronic Mantacturers Association
2500 Wilson|Bouleard

Arlington, VA. 22201

Phone: (703) 907500

&
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ANNEX A
(normative)

Offset words to be used for group and block synchronisation

The dfset words are chosen in such gt the content in thefsd registe will not be interpreted as a burst
of errors equal to or shorter théiwe bits when rotated in the polomial shift register (see annex B).

Only eight bits (i.e. ¢lto d,) are usedor identfying the dfset words. The meaining two bits (i.e. dand ¢ ) are
set to logical level zero.

60 BS (MOdIfled'

g \woras(A

Thesi A z
g) applications an additiorfédet word E is used toaintain ynch

Mobile-Seargh pagin

Table A.1
Binary value \
Offset AN
word g | dy | o | s | o RN [t
A olol1]1 /l( 1( 1 i oo
B 0| 1. ,o/‘\o> 1 { o Voo
C o]l 1P>o NN 1Yo N1 |[o]o]o
. —
C 1|l1fol1pho DN o|lo]o]o
D o 11 N1 foV 1 Mo l1lo]o
E&)\ 0 \Q 0 6\’ oloJo]o]o

The gffset w@a ded (odu —Ne checkword, € ¢, to generate thmodified ¢heck-bits: ¢'-
Cy (see 2.3, Error protecti

H Attention is drawn to thefact that, in the USA (see [15] )ifset word E (bingrvalue = 0) is
used inmultiples offour blocks, when RDS and MMBS (Mdiid-Mobile-Seark paging) are
simultaneous} implemented. @& set word E andltiplexing of RDS/MMBSmustnot be used
in RDS mplementations outside the USA.
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ANNEX B
(informative)
Theory and implementation of the modified shortened cyclic code

The datdormat described in this doment uses a shorteneyctic block code, whik is given the capabiliy of
detecting blockymchronisation-slip ¥ the addition fnodulo-two) of chosen bingisequencesoff set words, see annex
A) to the chek bits ofeach codeword [4, 6, 7].

B.1 Encoding procedure

B.1.1 Theory

A ddfinitive description of the encoding of thdammation is given in 3.2
The gode used is an optum burst-error-correcting shortenegttic ¢ q nergbolynomial:
gX) =X+ + X +xX+ X+ X+ 1

Each block consists of 16fisrmation bits and 10 che

its.

The 10-bit checkwat of the bast short
aftermultiplication by x™ (whern-k isthe numbg
polynomial g(k), of themessage vector.

the reainder
V thegenerator

Thug if the pgfnomial m(x) = my; x** +

(where the cqiéicients mare 0 O ) is given b

The
annex A) to t

Thud

ord, d(X) (see

c(x) = dx) + v(x)

m(x)x °

= d +
¥ =9

mod g(x)

The code vector igansnitted m.s.b.first, i.e. iformation bits ¢x*® to ¢,x*°, followed by modified check bits
Cox? t0 X"
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The encoding processay alternativey be considered in tes ofits generatomatrix G which is deniedfrom
the generator pghomial. The 16 ifiormation bits are expressed as a 16 x lroalmatrix andmultiplied by the generator
matrix to give theinformation bitsand check bits. The owplete tranmitted code vector is thdiormed by the addition of
the dfset word, d(x).

10000000000000000001121011212

01 01011100111

01 01110101111

0 1 01100001011

0 1 01101011001

0 1 01101110000 S~

0 1 00110111000
G=|o0 1 00011011100

0 1 00001101110

0 1 00000110111 N

0 1 01011000111

0 1 01110111111

0 1 01100000011

0 1 01101011101

0 101101110010

00p000O0O0O0O0OO0O0O0O0O10410

ened cyclic code in binary notation
Thus,
Wm0 ex® + ex® - .
where
.o (m x1) e (m,x0)
.o (m x1) e (m x 1), etc.
4

The ¢hec 5 ofthe egde vector are thus regdiklculated $ the modulo-two addition ofall the rows ofthe
generatomatfi wWaich the corresponding dérient in themessage vector 14",

Thusforthemessgevector.

m(x) = 0000000000000001
The corresponding code vector is:
v(x) = 00000000000000010110111001
which may be seen to be the battoow of the generatanatrix.
After adding the fdset word sad(x) = 0110011000 the tramdted 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 addig an dfset word d(x) = 0110011000 beues:

c(x)=11111111111111110101010101

B.1.2 Shift-register implementation ofthe encoder

Figute B.2 shows a ditiregister arrangeentfor encoding the transtted 26-bi
is asfollows:

dingprocedure

a)  state.

b) i i.e G 3 0S does ng¢hpasgh clock
i i i Tels t hannel.

(o)) [ ) and B are clos¢d e@@ayned.

d) Theencodeshift-registe isth the @athannel

through anodulo-two adder w
bit to form the tranmitted chec

d serigbit-by-

et word input

=

Gate C

Message input

Output to the

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

data channel
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g pocedure

B.2.1 Theoy

For a received bingrsequencgy, the yndrames can be calculated as VH, whereH is a pariy-checkmatrix
such as thagiven infigure B.3. Ifx is the transiitted binay sequence angis the received sequence, thea X is a
sequence that contains a 1 in each position in whihdy differ. This sequence is called the error sequencehe

definition of the pariy-checkmatrix H is such thafH=0, if X is a codeword.

Thus, ZH=geoxyH=yHeoxH=yH =5
=0
. =11
1.€. S=7211
If the errors introduced on the channel are known thenytidrane is als

synchronisati

If an
equivalent to

in the receivd

The
the pariy mat

For ¢

Now

pn in theystem.

d iformation by calculating theydrames =VH.

calculation ofhe yndramesfor the dff erent df se

ix H.
010000000
001000000
000100000
<::::> 000010000
000001000
000000100
000000010
000000001

000000000
101101110
010110111
H= 001011011
101000011
111001111
110001001

;tion is uskt

b offsetvord is
rd candédfound

pach word with

11010101

110111011
011011101
100000000
111101110
01111011%
001111011
101010011
111000111
110001101

FFRPRPFRPPOORPPRPOFRPRFPFPPP OOPODOOODOOOO

Figure B.3 - Parity-check matrix of the basic shortened cyclic code.
It is this matrix which is used in the decoder of figure B.4
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Thuss =zH = 1111011000

The other gndrames can be calculated in thexeaway. The syndramescorrespondingo offset words A to D
calculated using thematrix of figure B.3, are shown in the table below:

Table B.1
Offset Offset word Syndrome
dydgd; do $$S,.S
A 0011111100 1111011000
B 0110011000 1111010100
C 0101101000 | 1001011100
C 1101010000 | 1111001100
D 0110110100 1001011006\

B.2.2 Implementation ofthe decoder

There are several methods using either hardware ¢ decoder. One

possiblemethpd is described below.

Figure B.4 shows a ditiregister artangee
error-correctipn and detection.

and péorming

ate A fe—

L8

Gate B 16 bit buffer-register

’9—‘7 Gate C }——=—— Offset word input

Input

é Output

Figure B.4 - Shift-register implementation of the decoder
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The decoding procedure is fadlows, assuming that in this explanation group and blogkishronisation have
alread been acquired (see annex C):

a) At the beginning oéach block th 10-bit syndrame-registe and the 16-bit bifier-register are cleadd¢o
the"all-zeroes'state.

b) The 16 information bits arefed into the gndrame- and béfer-registers. Gates A and B aneen
(conducting), and Gate C is closed (not conducting).

C) With Gate B cleed and Gate C open the 10 check-bits f&d into the gndrame-register. Thoffset
word appropriate to the block is then subtraétechthe checkword serialbit-by-bit at themodulo-two
adder at the input to the decoder.

d) the syndrame-
e) >burst wih a
f) -strean coming

) fer-registeis
9)

In thisimplementation of the decoder, I orresponding to
the codficients of the generator pghomial, g( second—set obnnections toperf¢rm autamatic
premultiplicat|on of the receivednessage yx*?° ben shorténoed
its natural gclic lengh of 341 bits. .The renainde ne second set of
connections o theyadrame regigte

Refefence [4] of an Q givedarth

9,

explanation’of this decoding technique.
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C.1 Theowy
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ANNEX C
(informative)

Implementation of group and block synchronisation using

the modified shortened cyclic code

C.1.1 Aquig

To ap

on tuning to
sequence. T
received datd

This

sequencéor &

thedecodeis
receiver béorg

C.1.2 Detecti

Itis ely important to detegt loss ejnch onisation.as spor as possible. One posyilsitih cheg
continuousy asfor acquisition of \However, errprs in the channel mdke t difficult t
receive the expecte syndrames ano & iSi b€ based on thefatmationfrom several

to 50 blocks. orsin each block and base the decisiof on thalar of
errors in 50 Rloks.

One |possibiliy ;r d kygmehropisation slips of oneths to use the Pl code, whiclh does not usually
change on angiven trangay ode is received corrggtbut isfound to be slfiied ong bit to the right
or to the Iét, then a one bitc detegted. The decoder canrtimediatey correct the clock-glip.

C.2 Shitreg axrangementfor deriving group and block g/nchronisation information
Ther ethfods using dier hardware or stiware techniquedor deriving grpup and block

synchronisatiminfarmatign @nepossiblemethod is described below. Figure C.1 shows a block d

arrangenert f
comprisefive

a)

Ition of group and blocK synchronisation

%t switched on,

ceived 26-bit

polepalse.

s, and in a valid

isisachieved,
dubtracted the

rderivinggrow and block synchronisatia information from the received data stmea It

k the gndrame
D continuously

blocks, e.gp

ashift-register

main elanents:

ay be seen to

a 26-bit shift-register whichmay act either as a straight 26-bit del@/B input selector high) or a&s

recirculating sHi-register (A/B input selector low);
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b) a polynomial division circuit canprising a 10bit shift-register with feedbdctaps appropate b the
generator poinomial, g(x), described in 2.3 and annex B;

C) a canbinational lajic circuit with five outputs indicatig the presence of the "coect" gyndrames
resultirg from thefive dfset words A, B, C, Gand D;

d) afast-running clock operating withfeequeng of at least 33.5 kHz;

€ amodulo-28 counter with endstops, decodiogstates 0, 1 and 27, and associated logic gatednid
flip-flops 1 to 3 (FF1 to FF3).

AN

|

X\CMPUIS per data bjt)

puises output

C Group and
F -— - - - *(\c' block sync.

Syndrome
detection
circuits
_ - -
} o
Data input Polynomial  *
. b . . - -
Data input 26-bit shift register division register
Clock Clock [€1ea
input _ input G
A/B
input
select.
L Gated clock 1 (27 pulses per data bit) w ,
Data clock input &
- S Q
FF

=

Gate
1

PN

(

Free runns
fost clo

{~38 kHz}

g

eset
w28

ASSUME tha

anoaulo

27
~
1
0

Figure C.1 - Group and block synchronisation detection circuit

Counter
ith
end s S

S
T e
’—Rj\a Gate '\
™ ﬁ_z/
S Q
FF
3
R 64>

Gate
3

N

counter Is Initiay on Its t@ endst@ (stal .

The circuit of thisregister
is represented in figure B.2 (anrex B)

an an are set and FF1

is reset. The gated clocks to the 26-bittstggister ad the polynomial division circuit (gated clocksl and 2) are inhilbéd
and the division circuit sftiregister is cleared.

On the next data cloghulse FF1 is set, which in turn resets timedulo-28 counter to state 0. This resets FF3
which enableghe fastclock (gatel clock 1) to the 26-bit shi-register. This has its input A selected and thasewdata
bit is entered into its fehand end; the shiregister ofthe poynomial division circuit renains cleared and not clocked.
On the nexfast clock-pulse FF1 is reset rgddr the next data clock-pulse.
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Before then, however, thHfast clock circulates #26 bits currently storead in the shift-register a

round, and thus

passeshem serially into the paynomial division shft-register where theyadrame (i.e. the rmainder ofthe polynomial
division) is calculated. these 26 bits happened to be a valid code-word thegritieoane would be ¥d(x) modulog(x),
eg. if the dfset word is d(x) = 0011111100, then the correspantcorrect” syndrame for that blo& would be

0101111111

It should be noted that thgrslromes obtained with this pghomial division register are diff erent from that

resultingfrom thematrix of figure B.3 or the circuit dfigure B.4. Tlesyndramescorrespondingo off se
are shown in the table below.

t words Ato D

Table C.1
[N
Offset Offset word Syndrome
dgdsd7, do $55.%

A 0011111100 0101111111

B 0110011000 ooooog&u&

[ 0101101000 omoﬁ)ull \

C 1101010000 AO;;lOl Q

D 011011010 K 1,5»1%)19\111

When the syndrame correspondingp one oft , a blockynchronisatia pulseis given
out of the apa;ropriam onre of the five outputs of th . With high probabiit(9p.5%9 this will
only occur winen the stored 26 bits are eplete/€rrorfreelo

This |[decoding process ata-bit peri@®p ps)

On th gyith the new data bit in thefenost cell of the 26-bit sfi-
register and g O the ght. Thusablocksynchronisation pulse will usuglbe derved
once evey 26| bits an

Morgover, sinc which défset word A, B, C, Cor D was added to the blkycgroup

synchronisatipn is als
onisation pulses cannot be used diyebicause with th
eking or errors will occur. On average (with randdatg false s
bits or approxnately six times per second. &ilarly, when errg

off set words will not result.

isystan false
nchronisation
rs occur, block

nigSed because even with correct bloghchironisation one dhe "corrgct”syndrames

pulses andill in the missi ng ones. ThIS could be achleved Wlth ymne of the standard strategles but should take into

account thdixed oyclic rhythm of occurrence othe dfset words i.e. A, B, C (or';D, A, B ..., etc.

ig1chronisation
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ANNEX D
(normative)

Programme identification codes and Extended country codes

D.1 PI structure
Code asginmentsfor bits ky; to b, should be decidedylrelevant authorities in each coynindividually.

Note: Different rules applfor the USA [15].

V4
bis D12 [ D11 Dg | D7 PE bo

Bits b to by,:| Country code
Codes are indicated on thep offigure D.3 and
identification.

0{HeX) snak be usedlor country

Bits by, to b;: [Programme type in terms of area’s
Codes argiven in D.4.

Bits b, to b Programme reference number
Codes argjiven in D.5.

ating the sae
ses where during a
agra diferent

Codes shall be as
progranme can locat
few progrannie hoursa
progranme identfication

D.2 Extended cou
Exte

b,s to by, of th]
and consists

cogeysestalle D.1) shall be transitted in type 1A groups to render the cquntode in bits
igue. Yhe Extended coyntide (ECC) is carried in Variant O ofBlock 3 oftype 1Agroups
isN/ariant shall be trattsd at least once eweminute.

Usage Bit allocation in Block 3
Group type 1A D15/D14|013|D12|011|P1g| by | bg | b7 | b | bs | by | bz | by | by |bg
Variant code 0 LA|O|O0O]O OPC Extended Country Code
| Radio Paging D
Usage code
Linkage Actuator 2

The bit allocation of the Extended coyntodes is given ifigure D.2, and the codes are given in table D.1.
Y The Operator Code for Radb Paging usirg the Enhaned Pajing Protocol is defined in anrex M (see M.3.2.2 and M.3.2%4

2 The Linkage Actuatr is defined in the Method for linking RDS programme services (see 3.2.1.8.3.

Figure D.2 - Structure of Variant O of Block 3 of Type 1A grd&psended Country Codes)
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D.3 Country codes

77777777

Figure D.3 - Correspondence between geographical locations and the symbols used for the various gsingtries
the countries within the European Broadcasting Area as an example
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Symbols usedfor ECC and PI country codesfor the countries in the European Broadcasting Ared)

Country

Albania
Algeria
Andorra
Austria

Azores (Portugal)
Belgium

Belarus

Bosnia Herzegoina

Bulgaria
Canares (Spain)
Croatia

Cyprus
Czech Repubic

Denmark

Egypt_

Esbnia

Faroe (Denmark)
Finland

France

Germary

Gibraltar (United
Kingdom)
Greece
Hungary
Iceland
Iraq
Ireland
Isreel

ECC

EO
E1l
E2
E3
E4

| Hex

I1ISO ECC and Country 1ISO ECC and
code Country code code Country code
AL EO Italy IT EO 5
Jordan JO E1l 5
Dz EO 2 Latvia LV E3 9
Lebaron LB
AD EO 3 Libya LY
AT EO A Liechtensiin LI
PT E4 8 Lithuania LT
BE EO 6 Luxembourg LU
Macedonia MK
Madeira (Portugal)
BY E3 F Malta
BA E4 F Moldova
BG E1l 8 Monaco
ES E2 E Morocco
HR E3 C
CYy E1l 2 Netherlands
Ccz E2 2 Norway
Pdestine 8
Poland 3
DK El Portugal 8
i E1l E
EO 7
El 3
E2 5
E4 9
E2 E
E3 E
E1l 4
E2 6
E2 7
E3 3
E4 6
& Kingdom El C
qtiCan Ciy State VA E2 4
Y ugoslavia YU E2 D
8 9 A B C D E F
PS AL AT HU MT DE EG
BG DK Gl 1Q GB LY RO FR
LI 1S MC LT YU ES NO
NL Lv LB HR SE BY
PT Sl BA
ode for\Zariant 0.in Blodk 3 of (‘rnllr\ f\llpn 1A' Bits ha i 7aY hu

| Hex code forVariant 0 in Block 3 of Grouptype 1A, Bits b, to b,

3 The county codes and Extended countcodesfor countries outside the European Broadcgstirea aregiven in
annex N.
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D.4 Coverage-area codes

Bits by, to by:

I: (International) The sane progranme is also tranmsitted in other countries.

N: (National) The sane progranme is tranmitted throughout the coumntr

S: (Supra-regional) The sane progranme is tranmitted throughout a large part of the coyntr

R1...R12: (Regional) Theprogranmeis available ony in one location or regioover one or more frequenciesand
there exists no dmition of its frontiers.

N
L: (Local) Locd progranmetrangnitted via a single tramaitter only during the WRQIE tlamsitting time.
Hex-coding rdlesfor bits Q, to by:
Table D.2
Area coverage code | L N S R1 R11 R12
HEX 0 1 2 3 4 E F
D.5 Programine reference n e
Bits b, to hy: Q
Decimal Nunmbers A
00 00 assyned
4 N . . :
01to 255 ONOKF orde to clearly identify the diff erent progranme families, these ¢odes should, in
each counyr, be ystamatically assigned and generioalinked © the programme
families.
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ANNEX E
(normative)

Character repertoires for Programme Service name, Programme Type Name,
RadioText and alphanumeric Radio Paging

Three dif erent alphanmeric characterepertoiresave been deed; the are reproduced ifigures E.1 to E.3.
Taken together, tlygpemit the canposition oftexts indicatinghe name of the progranme service and the constitution of
radio-datanessages or alphameric pagingcalls ardthey satidy all the known requimaents othe EBU Active Menbers
as regards radio-data tranission. The threcode-tablegad contain ainost all the characters in the internation&rence
version oflSO Publication 646). The sae codes have been given to leatthes charactersq all three tables. Care
has been takEnthedesignot the coding tables To ensure that it will b€ pOSSIDIE 10Ty hts within lage

geographicallareas with each repertarel it is therdore likely that sane receivers witl be e b displanly the
characters intluded in onetbethreerepertoires.Nonetheless, it will be necesganpravide i identiying the
repertoire in Yisén orde to ensuethat the displgcorresponds as clogeds possibl iptentionsthiebroadcasting

organisation

The fepertoire tables were designgdte EBU [12 with the vi
of languages|within the European Broadcasting Art@aweve a comg
in size. A=adg
to substitute |t p another. For exaple, in Greek, sall theta

In accordance with the practice in th
control code$ have thdmre been allocated to
tables. The g
control chard
transmission

Thes
sane addresy
repertoire co
be assmed tg

X

1tig/ing the use

Ise it is possible

~—~

e isfoleed also,
and G2) code-
nding repertoire
rilled by the

cters having the
addressatifier
addres® shall

H Including thefigures 0 to 9 and punctuation; nonetheless, in certain cases, codes have been re-
allocated to characters takiznm the EBU repertoiresin accordance with the provision IO

Publication 646.

3 The notation A/B is used to designate the character appeatiing @ of column A in the table.
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For exanple, the nene ofthe second Greek prognee service could be tramitted in type 0 groups allows:

Characters: AE YT EP O
Text sgment address 0 1 2 3
Text segnent address  Character codes Characters Effect
0 0/14, 0/14 SO, SO Selection of code-tabldigure E.2)
0 15/14, 4/5 A E First two letters
1 5/9, 5/4 Y, T Second two letters
2 4/5, 5/0 E,P Third two letters
3 4/15, 2/0 0, Last letter and space
Additional displaya racters for:
Displayable characters from the EBU common-core inplete Latin<based
code table of 1SO Norm 646: (7 languages) per oimlln, ges )
7 \r VAN \
b7 0 0 0 0 0 0 1 1 1 1 1 1 1 1
b6 0 0 1 1 1 1 4] 0 <‘O \ 1 1 i
b5 1 1 0 0 1 1 0 }/\ \\ \1\ N 0 1 !
b4 0 1 0 1 0 1 0 1 \ \ o> 1 0 1
b3 | b2 | b1 | bp 2 3 4 5 6 7 (/79 Y \11> 12 13 14 15
I,

a o , -~
o|o|0}d 0 0 @ P l A Xé / a( iy A A K Fy
olo|ojn 1 ! 1 A Q a \q\ \a M }( ' A i & g

.
oio|1!]d 2 2 B R \ & e © : £ £ =
olol 1] 3 # 3 c s < (N8 \ >é %o : E £ ®
o|1{0]d 4 jo 4 D d £ \13 1 g + I 1 5 W
o|1{0]|1 5 % 5 N U e u i i & I 1 i Y g

N
o114 6 & 6 \ \( £ v & o] B f b o 0 1
o1 ] 1| 7 7 @ W }\/ w 3 S 8 a d s} @ P
tlofo]ad 8 ( 8 H X > x 4 a r n ] g p p
1ol o] 9 ) 9 s i b b '3 ¢ i 0 N 1
N\ NN y LB

10| 1]d 10~ * \‘/ j z N k1 £ + R r R 13
tio| 1| 3\1 K [ «x O ¢ ¢ $ ° & z é &
1104 \ > < L \ l | $ $ «— Y $ 3 § §
V|0 3 F —\I\</ M 19 m § Mg § t A Z 3 z z
111 ]9 14 . P > N n i N > % ) a ¥ 3
IS IR 15 é 2 o] Lo I i § L i %

Figure E.1- Code table for 218 displayable charactemningthecomplee EBU Latin-based repertoire. The characters
shown in positions marked) in the table are those of thienternational reference version" of ISO Publicatiorb@Hat

do not appeamithecompleelLatin-basel repertoire given in Appendix 2 of EBU document Tech. 3232 (2nd edition, 1982).
Attention is drawn to the fact thatlow cost recevers may be able to display only the hited character set inColumn 2 lineso0, 7, 12, 13, 14 and
15; Column 3 lines Oto 9; Column 4 lines 1to 15 Column 5 lines Oto 10.
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Thecode-tablesf figuresk.1, E.2and E.3 have also been adodimcthe"service idenfication ystem” defined
in the spedications of the MAC/packdamily of systems for satellite broadcasting in Europe (see [13] in annex Q).

Part of the EBU
EBU complete Latin-based

Latin (1SO Publication 646) common-core repertoire Cyrillic ete. Greek
r A NS A —\/ A N7 A \/ A \
b7 0 0 I 0 0 o 1 o 1 1 1 1 1 1 1 1
b6 0 0 1 1 1 1 1 0 0 0 0 1 i 1 | 1
b5 1 1 0 ] - 1 ! 0 0 1 1 ‘m 0 . 17 ' 1
v ba 0 1 0 | ) 0 1 0 1 0 ] 0(_\ 1 0 1
] Q \
b3 b2,bl b0 2 3 4 5 6 7 8 9 10 11 2 13 > 15
N
ooopllo [ Tole e [ e[ a}X \\\/ nlox
00 0‘1 1 ! 1 A o) a q a E \1\ \ )| ‘b a Q
0010 2 2 5 R b r ém\@\\ AN\ W |« 6 s
o D L] o e s el - T @RI w4
0100 4 ol 4 D T | A t \EX\/ ﬁ A >t a u 3 T
0 1 0 1 5 % 5 E U e \ & \ ;)\/ i C) 18] € 3
OTI41 0 6 & 6 F v £ \ [ 6\1~/ﬁ f <o m @ (C]
01 11 7 7 I W (q w 8 § 8 4 f b ¥ r
[ i ) R - -
elolof e [l e R N e k[ e fe e w =
L ool 9 ) A I \l Y \ y 3\/ a e < H H L v
Lol ol e » l: z\\ z\" § & £ P 3 b3 L
Lol 11 ( > vi>\{\"’¥ K \/Y e ¢ $ ° K & x 5
1 rrojo] |2 . 2 \\/\\9 I $ $ — Vi a 5 ) A
- | " [ _
1‘1{0 t 13 —/ < \/\k 1D m ;"’ 8 3 1 Y 4 3 " v
11|1to 14 \ N n i 1 7 b d v A
1]1 11 157 7/ *x? \)\/ | o | o ij l § bl éﬁg 7(.;
X

Figure E.2- Cocetable for a combined repertoire consisting of the EBU Common-core, Greek and upper-case Cyrillic
alphabets (together with certain characténemthe EBU complete Latin based repertoire, and the lower-case characters
required for texts in Serbo-Crodfovenian, Slovakian, Hungarian and Roman)arhe characters shown in positions
marked(*) in the table are those of tHternational reference versiomf ISO Publication 646 that do happearin the
"complete Latin-based repertoire" given in Appendix 2 of EBU document Tech(23@2B32dition, 198p[12].
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Latin (ISO Publication 648) Arabic Hebrew Cyrillic etc. Greek
b7 0 0 ! 0 0 0 0 R 1 1 1 1 ! 1
b6 0 0 1 1 1 1 0 0 0 0 1 | 1 |
b5 1 1 0 707 1 i 1 0 0 1 ] 1 0 0 i 1
ba 0 ! o] 1 0 1 o] 1 0 1 0 1 0 l%
b3 b2 bl bo 2 3 4 5 6 7 8 . 9 10 11 12 13 14 15
0'0 0.0 0 0 @ P ” P ) B R 1 € 3 n 3
f
0 0 01 1 ! 1 A 0 a q A < a o A /b a Q
6010 2 Z B R 3 T a [ X v (/ 1 d 6 B
0011 3 # 3 c s c s 3 | 5 1 /\=< t(\ lu ¢ 5
0 1:°0:0 4 o} 4 D T d t A .8 a 'I\ hi | \u\ >5 T
01 0 1 5 % 5 E U e u A < (\ \ 3 k& € 4
0 1 11‘0 6 & 6 F v £ v A 3 \ \l'\ \g 9 o
0 1 11 7 7 G W g w 2 4 "N \ 1 r) b e r
1o ‘ oo 8 ( 8 H X h x 75/ 2 v 1 x b U Y, =
AR 9 ) 9 I s i y /P\\( O v '] " v v
10 1]o0]] 10 * J z ) A >) (9&) W> n x 3 T z
1o 1| 11 + K @ \ ° K & x S
11 0]0 12 , < L \ ﬁ l\ — Y Va a $ X A
1101 13 - = M ]"’\m \t\"’ /1 ] 2 h z p v
S . . 3
1 ‘Tl 1|0 14 > N \ ) W> v Ya 153 d v A
UL 15 [\ \s\ (N \\\_/ b | 3 § bl & w
Figure E.3 - | Code tab; 0 rtojre consisting of the ISO Publication 646 Latin-Rased alphabet, Greek,
upper-cas Cyrillic and pteb chaaters shown in positions markédlin the table pre those of the
"internationa] referen ub ation 646 that do not appearicthgplete Latin-based [epertoire” given
in Appendix 2 of . 3232d edition, 198P[12]

X
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ANNEX F
(normative)

Programme Type codes

62106 © IEC:2000

Note: Different PTY codes applto the USA [15].
Table F.1
Number Code Programme type 8-character 16-character
display?) display?)
0 5 No-pregrarreype-ortrdéned Nore - Nope
1 1 News \W/s
2 10 Current Afairs (re t}fairs
3 11 Information ormpation
4 100 Sport Spprt
5 101 Education Edudation
6 110 Drama Drama
7 111 Culture Culture Cultures
8 1000 Science Science Scignce
9 1001 Varied Varied [Speech
10 1010 Pop M Pop Music
11 101 Rok M Rodk Music
12 ll@ Eay M Eay Listening
13 110< Light M Light Classics M
14 1 Classics Serious|Classics
15 4 14171 \)th r Music Other M Other Music
\ \/ Table F.1 is coptinued overleaf

1) These shorttens are recmmendedor the 8- or 16-charaatdisplay of theradio in English. Other languagersions
are availablérom the EBU ad the RDS Formon the Internet World Wide Web site at URttp://www.rds.org.uk/.

2) In earlier versions of this standard, thentarsed was “M.O.R. Music”. Eadyistening is amore frequenty used

equivalent.
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Table F.1 continuettom previous pae:

1

Number Code Programme type 8-character 16-character
display®) display®)

16 10000 | Weather Weather Weather & Metr
17 10001 | Finance Finance Finance
18 10010 | Children’s prgrammes Children Children’s Prgs
19 10011 | Social Afairs Social Social Afairs
20 10100 [ Religion Religion Religion
21 10101 | Phone In Phone In \PthLe In
22 10110 | Travel \Y &>ouring
23 10111 | Leisure isyre & Hobby
24 11000 | Jazz Music Jazz Music
25 11001 | County Music Counts| Music
26 11010 | National Music @aﬂ M Nationgl Music
27 11011 | Oldies Music Oldies Oldies{Music
28 11100 | Folk Music Folk M Folk Music
29 11101 | Documentary > Document Documentary
30 11110 | AlarmTes TEST Alarm Test
31 Alarm! Alarm - Alarm !

These shg
are avail

endedor the 8- or 16-character displaf the radiomn English. Othelanguag versions
the RDS Farnuon the Internet World Wide Web site at URittp://www.rds.org.uk/.
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Definition of the terms used to denote Programme {fpe

/N
hich thﬁnal element is

gional culture,
entertaiment
quizzes, panel

to be of current
sales charts.

1 News Short accounts dfacts, events and publobxpresse views, reportag and
actualiy.

2 Current affairs Topical progranme expanding or enlargingpon the news,generaly in
different presentationyéé or concept, including debate, or ais.

3 Information Progranme the purpose of which is toypart advice in the widest sense.

4 Sport Progranme concerned with araspect of sport.

5 Education Programme Intended pnmarily to educate o
fundamental.

6 Drama All radio plays and serials.

7 Culture

8 Science

9 Varied

10 Pop

11 Rock

12 Eas@ i

13

14 Senqgus classics

med by young

'l, as oppose to

5,Jazz, Folk or
Iy. Music in this categgris dten but noalways, vodal and usually
of ghort duration.

ClassichMusicd for generalrathe than specialis apprecigtion Examples
of music in this categgrare instrmentalmusic and vocd ol choral works.

Performances ofmnajor orchestral worksysphonies, chaber music etc.,
and includig Grand Opera.

15 Other music

16 Weather

Musical syles noffitting into ary of the other categorie$articulary used
for specialismusic of which Rigthm & Blues and Reggae are exales.

Weather reports arforecasts and Meteorologicafammation.

In earlier versions dhis standard, the terused was “M.O.R. Music”. Egd.istening isamorefrequenty used

equivalent.
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Note:

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Finance

-80 -

Stock Market reports, camerce, trading etc.

Children’s programmes For prggrammestargeted at gourng audience, pmarily for entetainment

Social Affairs

Religion

Phone In

and interest, rather than where the objective is to educate.

Programmes about people and things thdtuence then individually or in
groups. Includes: socialy, histor, geograpty, ps/cholagy and sociat.

Any aspect of belis andfaiths, nvolving a God or Gods, the nature of
existence and ethics.

Involving members of the public expressing theirviews aithyephone o at

Travel

Leisure

Jazz Music

Country Music

National M

Oldies;

Folk Mwusi

ocyental

Alarm

a publicforum.

destinations,
or use for
rks affecting

i¢Higener might
htique collecting,
n.

radition ofthe
irdmelody and

inspired and in

om the so-called “golden age” of populausic.

icwhich hasits roots in thamusical culture o particulaf natiorusually
played on acoustic ingiments. The narrative or stgrmay be based on
historical events or people.

Progranme concerned witliactual matters, presented in an investigative
style.

receiversNot
intendedfor searching or yhamic switching for consuner receivers..
Receivergnay, if desired, dispk“ TEST” or“Alarm Test".

Emergeng anrouncament made under exceptional cintstances to give
warning of events esing danger of a general nature. Not to be uUsed
searching - olused in a receivdpr dynamic switching.

These dfnitions can slightt differ between various language versions.
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ANNEX G
(informative)

62106 © IEC:2000

Conversion between time and date conventions

The ypes ofcorversion whichmay be required are sumarised in the digram below.

MJD + UTC

Local offset * ‘ add f subtract

(positive or negative)

AN

"Local" MJD + local time

Year

k-number

Thed
the locd off s6
five conversi

N\

onversim betwe
t Thisp 3Ny
DN route

able G.1 - Ymbols used

JD + local time is smply amatte of addingor subtracting
arty” or "borrow" from the UTC #fecting the NID. The other

Modified Julian Day

N

Coordinated UniersalTime

e

Yearfrom 1900 (eg. for 2003, Y = 103)

Month from Januay (= 1) to Decenber (= 12)

Day of monthfrom 1 to 31

WY "Week number' Yearfrom 1900

WN Week numnber according to ISQ015

WD Day of week from Monday (= 1) to Sundg (= 7)
K, L, MW, Y Intermediate variables

X Multiplication

int Integer part, gnoring remainder

mod 7 Remainder (0-6) &er 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 - 14 956- int (Y' x 365,25 )} int ( M' x 30,6001 )
If M=140orM=15,thenK=1; else K=0

Y=Y'+K

M=M-1-Kx12

b) To find MJD from Y, M, D

fMflorM=2,therL=1; elsd =0

MJD|= 14 956 + D + int [ (Y- L) x 365,25] +int [ (M + 1 4 x 12)

¢) To find WP from MJD

WD £ [ (MJD + 2)mod 7]+ 1

d) To find MJD from WY, WN, WD

MJID|= 15012+ WD + 7 x { WN +in

e) To find W}, WN from MJD

WY # int [ (W

WN fW-j 0,41]
Example: 4
MJID|= 452 W = 4315
Y F(19)82 WY =(19)82
M =9(Septaber) WiN—36
D =6 WD =1 (Mondg)

Note: Thesdormulas are applicable between the inclusive dates: 1st March 1900 to 28th yahatar
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ANNEX H
(informative)

Specification of the ARI (Autofahrer-Rundfunk-Information) System
H.1 Frequencyof the subcarrier
H.1.1 Naminal value: 57kHz

H.1.2 Tolerances:

Mono:  +6 Hz AN

tolerance othe pilot tone can he2 Hz, the frequengof the i atby+ 6 Hz.

H.2 Frequericydeviation

+ 3.5 kHz, if used siultaneous} with RDS on

H.3 Modulatjon

AM

H.4 Traffic announcement identiication
H.4.1 Modulatiorfrequeriy
H.4.2 Tolerance: derive
H.4.3 Modulation df

H.5 Traffic grea ide tion
H.5.1 Modulatigirequen

m the subcarriefrequency

Table H.1

</\ T%ffic rea Frequency (Hz) Frequency division
\ \ ratio
A

\> 23.75 2400
C 34.9265 1632
D 39.5833 1440
E 45.6731 1248
F 53.9773 1056

H.5.2 Modulation deptim = 60%
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ANNEX J
(normative)

Language identification

To enable a broadcaster to indicate the spoken language he is cyrtembnitting, the 8-bit language
identification codes in Tabl&1 ") shall be used.

In Group 1AVariant 3, Block 3 theLanguage iderfiication code is allocated accordingfigureJ.1. When
implemented, this variant shall be tramfied at least once ewetwo seconds.

Usage Bit allocation in Blo9k—3\

Group type 1A b15 b14 b13 b12 bll blo b9 b8

b, Qé \%5
AN
Variant code 3 LAl O | 1|1 | X|X|X|X iawid tifi at>code

a) European

Code Code Language
(Hexadecim (Hexadecimal)

00 20 Polish

01 21 Portuguese
02 22 Romanian
03 23 Romansh
04 24 Serbian
05 25 Slovak
06 26 Slovene
07 27 Finnish
08 28 Swedish
09 29 Turkish
0A 2A Flemish
0B 2B Walloon
oc 2C

(0]n] 2D

OE 2E

OF 2F

10 Frisian 30 )

11 Irish 31 )

12 Gadlic 32 ) _ Reserved for
13 Galician 33 ) natbnd assgnment
14 Icelandic 34 )

15 Italian 35 )

H This Table $inaccordance with ETS 300 250: "Specification of the D2-MAC/packet system"
EBU/ETSI-JTC European Telecommunication Standard, 1993.
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Code Language Code L anguage
(Hexadecimal) (Hexadecmal)
16 Lappish 36 )
17 Latin 37 )
18 Latvian 38 )
19 Luxenbourgian 39 )
1A Lithuanian 3A ) _ Reserved for
1B Hungarian 3B ) natbnd assgnment
1C Maltese 3C )
1D Dutch 3D )
1E Norwegian 3E )
1F Occitan 3F )
b) Other languages:
Code Language Code
(Hexadecimal) (Hexadecmal)
7F Amhaic
7E Arabic
7D Armenian
7C Assamese
7B Azerbijani
7A Bamlora
79 Belorussian
78 Bengali
77 Bulgarian Quechua
76 Burmese Russian
75 Chinese Ruthenian
74 Chuash Serbo-Croat
73 Dari Shona
72 Fulani Sinhdese
71 Georgan Somali
70 Greek 5 SrananTongo
6F Gujura 4F Swahili
6E Gurani 4E Tadzhik
6D 4D Tamil
6C 4C Tatar
6B 4B Telugu
6A 4A Thai
69 49 Ukrainian
68 48 Urdu
67 47 Uzbek
66 46 Vietnanmese
65 45 Zulu
64 44
63 43
62 42
61 41
60 40 Background sung/
Clean feed
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ANNEX K
(informative)

RDS logo?)

EPRD'S
RADIO DATA SYSTEM

Note: The

When EON [smplemented,

RiD;Sy

) © European BroadcastingUnion and British Broadcasting Corporation 1992 and 1996

® Trademark National Association of Broadcasters (U.S. only). Trademark registeckon behalf of the National
Radio Systems Committee.
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ANNEX L
(informative)

Open data registration

L.1 All countries except the USA

62106 © IEC:2000

Evely data application using the Open BApplicatiors (ODA) featue (see 3.1.4jnust be transitted together
with an Application Identification (AID) number (see 3.1.5.4). The AID mber,for eaci ODA outside the United States
is allocated B the RDS Registrationsflice at the addreshown in the following Registration Fen. Foms must be
completedfully (evey quest|ormust be answered - the RDS Reg|strat0ff$ceW|II adwse if dlfflculty is experienced)

and sehtothe
to satiactow

Tran
registration (
may allow co
up-to-date v

Use
and mustac

consequenti

Note: AID co

Jlvance. Subject
he applicant.

}l the relevant
ign ofthat ODA,

e.)

to time, and an

bdanformation
ntal, special or
btion equipment.

pm overled...
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RDS Open Data Applications - Regtration Form

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

To: RDS Registrations fdice Application Date:
European Broadcasgrnion /

Union Européenne de Radio-Télévision
Ancienne Route 17A

Case postale 67

CH-1218 Grand Saconnex GE
SWITZERLAND - SUISSE

Question Infor mation Commeg{<w (\

Applicapts Nane: TitIe/Ngq]e\-\m‘\sQnta&t

Organisption: C&npm \>

Organidation Address: < S}eé\l\ >

7 s

A o

Postal Code

T C R oy
/&

Country

T e
Application Nane: [\\ (\y 5 or 6 wordsmaximum

Application Den:
<§ Please.use agdditional pages if desireq

Give asmuch detail as pogsible.

Open D e: \ \/ Choose onenode, only
(see 3.<i?$‘}\ \

N\
ODA daetails, Tick, if publication not permitted [ ] | Giveall details, proprietan
specfications-an documents and rerences.
referenges:

Please attach additional pages.

Capaciy requirenentfor | Tick, if publication not permitted [ ] | Indicate: ODAgroups/secodand
both the ODA and AID type 3Agroupsiinute. Describe
groups: =) I ODAyroups/second ary constraints.

D) v \pe 3Agroupsminute

Please use additional pages if desired.
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Data application designers need to considenaeuofquestions regarding their application and the RiESem
interface, so that the RDS bearer is kept irfaonity with best mplementation practice Thefollowing questions
shall be carrilly considered (the RDS Registration&i€e will advise, ifdifficulty is experienced) and the
following ChecklList must be capleted and attached to all applications.
RDS Open Data Applications - Check List
This Check List will not be published.
Question Considered Notes
/
Does the application behave corrgathen not Necessarfor mobil¢ RDS
all RDS[groups are received? Tick, if considered [ ] ap| Iicatic(ﬁ‘s\

Does the application provide thaeans to
identify fhe Service Provider? Tick, if considered<(\f

Does the application allofor future proding, by R
upgradirg? Tick, if considered [ \\

Does the application require sub-sets of \L{sﬁ?fvariant codgs and/or
associafed applications? Tic(k/\'{f /ng;er/e\d thér groups (eg clockrtie)

Does the application include provision )PI and AF
reference other trangssions cawying the s
serviceq \N\ ifC S|dere [ ]

Does the application include an addltlon Q RDS alreag has
of error protection? k |f nS|dered[ ]| considerable capability

Does the application mf?ts@lekg\mtlon Wf considered [ ]

Does the appllcgzn/\\ln%}jde dé%npq \s\\ >Tick, if considered [ ]

Haveyoll déined the ca qui
the appljcation? /\ Tick, if considered [ ]

Haveyol déi capaoitrequjranentsfor
the AID junder namal genditions? Tick, if considered [ ]
c

Is youré li and lose the
use of a%?\m@ ? Tick, if considered [ ]

If so, haiveyou dMe AID signaling when

use of alehanneHs-asaad? TFiek—if-considered—}

If so, haveyou ddined the AID signaling when
use of the channel ceases? Tick, if considered [ ]
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ANNEX M
(normative)

Coding of Radio Paging (RP)
M.1. Introduction

Thefollowing radio paging systems described in this annex:
- The Basic Pging Protocol.
- The Enhanced Bag Protocol.

Whil¢ The basic protoco
a great nmber of mprovements such as:

- | An eag-to-implement international service.

- | Multi operator and/omulti area paging services.
Morg than theséeatures, the enhanced pagiffiecs a drenaticé

Theressage labelling has also beepiioved: amessagg
a better reliabilig of the paging service.

Thefpllowing abbreviations are used
CCF CurrentCarrier Frequen:

CS Cycle Selection
CT Clock Time

X

M.2 Basicpg

M.2.1 Codi Jrham(*'rpriQ'rir‘anr pnging

M.2.1.1 General

M.2.1.1.1 Group ype 4AY), clock-time and date (CT), is tramitted at the start of eveminute.

ced pagiffgrs

been addédr

b The tranmitted CT (see 3.1.5.6 and 3.2t8)st be accurate, otherwise®T codesmustall be

set to zero.


https://iecnorm.com/api/?name=419fce38246dd8001a8c9a0627f39f63

-91- 62106 © IEC:2000

M.2.1.1.2 Group tpe 1A, progrenme-item number (PIN), is transitted at least oreper second Thefive lag bits
of its blok 2 are usedior radio pging codes a$ollows:

- bits B-B,: 3-bit transnitter network group designation
- bits B-B,: battey saving interval ynchronization and ideifitcation.

M.2.1.1.3 Group ype 7A is used to caey the paing information.

M.2.1.2 Transmitter network group designation

Thefirst three bits ofhefive last bits oblock 2 of Group ype 1A (radio paging co
are used to designate the T NETWOTKIO agroup of page group COdes.
codesmust not lock to the trangtter.

definedin M.2.1.1.2)
0 the designated group

The group designations arefatlows:

Table M.1

B, | B; | B, Group codes V@auer of OUW
D

[ [ Fmr
TN

0 1

1|o ( 0p39, > 40
1N 1/ \4% . 60
o 0 ) 0

o
0 \1\ 70-3% 30
Q 1 0 \00—19 20
1 1 1 ‘/\ 20-39 20

The fransijtter n Owesignaticmakes it possible to distribute the paging caller pne tdour

/JT7C) o o
bd

networks, e.d. s I orksguring-tiane and a single network during the niglmei Trenumber of group codes
in each netwprk.s shQwn.b the dfferent nunber of networks in operation.
N rOftransmitter Number ofgroup
netwoks codes respegaly
1 100
2 40/60
3 40/30/30
4 20/20/30/30
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M.2.1.3 Transmission sequern(battery saving)

Group: 4A 1A 1A 1A 1A 1A 1A 1A 1A

10 12 13 14 s e |17 |

i 60s

Interval:

Timing withinntervals:

1A 1A 1A

4A
65+ 0.1s ————
7s + 0.1s

1A number within interval
Bit B,
Bit By

For Qattey s i
receive belorgs to the iviterva

Paging calls fre placed
interval.

To enable
of block 2 of
B, =1 (in intgry
interval and { i
Bit B, of 1A gfoupsnul
interval number0-.. 9. Excesgt 1Agroups within an intesal have their bit B = 1.

vded into ten intervals efjual length (10 ... 19).
bhe last digisahdividud code (digit 0 belonggo 10 @and soon).

Each paging

bwing that

ve last bits

ed. The startaf interval is indicatedytthe trangnission of two 1A droups with
p is replacedytA). Thefirst 1A (or 4Afor I0) growp is trangmitted
ater. Within an interval at least thresore 1A groups are tramitted (
, 4 and 5 is used to sequentiatnsnit thefour bitsJ3, J2, J1, JO of the BCD-coded

At the start
bit B, = 0).

For the pagingreceiverone minuteis theinterval between two consecutive 4A groups. Tifiisute contains
eithe 685 or 686 RDSgroups For the paging receiver, one second is the interval between two consgawgroups.
This second contains 11 or 12 RDS groups. Conseguéntla paging receiver, the durationtbé relevant the

intervals is equal to one second or aniaute plus ominus the legth of one RDSgroup.

The receivemay enter battgr savingmode dter start of its interval:
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- if at least 10 groups fieringfrom group ype 7A have been received;

- if a paging ch, belonging to an interval dferentfrom the receivers' own andekwo
preceding intervals, has been received;

- after the start of the third intervafitar its own interval.

The receiver shall be considered to have lost its inteymahsonization:

- if there is a paging call within the receivers' own interval to a receiver not belongfieg t
interval or the two preceding intervals, or

Cheq

M.2.1.4 Loc

M.2.1.4.1

M.2.1.4.2

M.2.1.4.3

M.2.1.4.4

M.2.1.5 Los$

M.2.1.5.1 4

yAERN
- T an erroriree reception of e INtervaiarking U3, J2, J1, JO)I5 nxne expected.

king 0fJ3, J2, J1, JO is not necessgaeach tine the receiver leaves bagtegavingmede.

searchdpr the next
S hee been
ronization,
tion ofthe

n 1sec.and
and group

ion and the

be used.

@ is rarely
ne bit, it is

hgl and the

réceiver is correcflsynchronized.

M.2.1.5.2

M.2.1.5.3

When 8 out of the last received 45 blocks haveyadrame differentfrom zero {or the respective
off set words), the channel locking is lost and the receiver shall scan thiobartktter channel.

If the group code ofhe receive is no longer in accordance with the tremitser group designation
code, the receiver shall leave the channel and scan thédyamdew channel.
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M.2.1.6 Group type 7A message format

M.2.1.6.1 General

Group ype 7A:

-94 -

Paging Paging segment

B,TP A/B  address code
| |
i i1 7
Checkword Checkword Checkword Checkword
PI code + PTY + Paging + Paging +
offset A offset B offset C offset D
RN NN NRENR NN IR LU
RN
ESEREREY p CA AR
Figure M.1 - Group type 7A message formatfonR
Block 1 canprises the Pl cod®und as théirst blodk of are usédr
paging information.
In blpck 2 thefivelag bits are used to 3{1AB, paging A/B, is uded as Hag
which changes its value betweeffdient paging.call ard oBw or repeatd call. [Bits T,-T,

-

;

T M saget{ntents:

(@)

0 Witbnd messa@e

Ql\ka't of functions messaye

\@\

j 10 digit numeric messae or pat of functions
message

W

X 18 digit numeric messaye or 15 digit numeric
messae in internationd paging

2% /S O

~

X

X

X Alphanuneric messaje

)( indicates state O or 1

S:
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M.2.1.6.2 Paging without additional message

Group ype 7A:

Paging Paging segment

B,TP A/B  address code
i 7
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
IR RN IR NNNERENEN IR RN IR RN
7A
group
0111111 o| |A/Bo‘0‘o‘o|(1) v1 ‘YZ ‘21 ‘ zz| 23 R‘ n.u.
VA
Figure M.2 - Group type 7A paging without additiona
Y1Y2 denotes thgroup code
Z1..74 denotes the individual code within
Ynand A
n.u.
The paging segent address code, u e cnte@o ptocks 3 and 4, is set/to 0000.
M.2.1.6.3 Paging with additional numeric m ge
The e or two 7A group®llowing thefirst 7A gfoup of the
call. Otherg .
Other Other 7A
group group group ... etc
types types 3
4 Paging Paging segment
B,T A/B  address code
\ \
i i/
Checm\, Checkword Checkword [Checkword
Pl code + PTY + Paging + Paging +
OffSet A OffSet B offset C offset D
EERNNEENE RN EERNENENRRE AN IR EERNRRENARENEN
TA
group
0 1 1 1 o| A/B ojo|1|ofl @ | Y1 | Y2 | 21 72 73 74 Al | A2
A/B 0j0|1]|1]|] @ A3 A4 A5 A6 A7 A8 A9 A10

Figure M.3 - Group type 7A paging with additional 10 digit messag
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Third 7A group only transmitted in case of an 18 digit message.

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
NN [ |1 EENEEEEE] EEEEEEEREREEEE] NN
7A
group
0/1:1:1|0 A/B o|1{of0f Yi | v2 | z1 | 22 73 | 724 | A1 | A2
A/B 0|1(0|1]| @ | A3 | A4 A5 | A6 A7 | A8 | A9 | Al0
A/B 0|1|1|0| (® | A1l | A12 | A13 | Al4 Al5 | A16 | A17 | A18

The pading segment address code is used to indicate the contentg’of blecks 3\anth4 in\xegpective groups:

Table M.3

T, | T, | T, | T, | Contents of blocks 3 and 4( (7 \)
10- digit sage/< x / (\ >
0 0 1 0 Group NMN%\YZ 5\1\24 plys message digits Al...A2
0 0 1 1 Messag@s A3. x \
TR RN

ro%%n\\&w%l colez Z1...Z4 plus message digits A1...A2
g o
\Me%we E@ts All...A18

S

denstes the group code

otes the individual code within the group
denote BCD-coded digits 0 ... 9
enotes the numeric message
denotes a hexadecimal character O ... A
Hexadecimal A is used to indicate a space character in the message

BB

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

M.2.1.6.4 Paging with additional alphanumeric message

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

Other TA Other TA Other TA
group group group group group group ... etc
types 1 types 2 types 3
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Each of the groups contains 4 characters coded in 8 bits each

Paging Paging segment
B,TP A/B  address code

A
m

i 7
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
RN EEEE L1 [EEEEEEEE] NN EEEN RN

7A
group

0:1:1:1 0| A/Bl ojojo| @] va ‘ Y2 71 ‘ 72 73 ‘ 74 n.u.

Al1lolo1] @ c, c, 9(\ c,

[ 2 \O\OM k>| C \ Coa \sz(\ S|
Chi20 n+21 Kn»fzz Cn+ 3 |

| ‘1‘1‘1‘1| | Cx | %x-#l w\[cxﬂ ‘ [Cx+3] |
NS

IAf\l\l\l\O

(k+5)

3 TO

Figure M.5 - Group type 7A paging with additional alphanumeric message

The paging segment address code respective groups:

(N
/\\ \\zgonte}t%a/blocks 3and 4

rotip\anM}i\@ual codMlYZ Z1lto Z4

Message harés&eﬁ(!:n{3

Megsdde,chaxastérs CC,..
Messae chiracters,G Cp.,

Messagg characters,¢ C,.1s

I\ksége characters,G C.1o

/R/Iessage characters,G, C,..s
End of alphanumeric message: last four or fewer message charactgrs

2
[o
R
2N
AN

apiE RN}

4D\ RY
N\

Pagi nt address code is repeated cyclically 1001 ... 1110 for every 24 rshafrépdemessage
transmitted if|is‘inereasedy 24 for each cycle).

End of message is indicated by the trassion of paging segment address code 1111 or by a new call
(indicated by altering the "paging A/B" flag).
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Maximum length of message is 80 characters.

Y1Y2 denotes the group code

Z1..74 denotes the individual code within the group

Ynand A denote BCD-coded digits 0 ... 9

C, -G denotes a message character coded in 8 bits
according to annex E

n.u. 8 last bits of block 4 of Group 1 not used

M.2.1.6.5 International paging with additional numeric 15 digit message

The pdditional numeric message is transmiittetivo 7A groups followin
Other group types may be transmitted in between:

p of the call.

Othe TA Other A
grouq group group group . etc
typesd 1 types
agi in se
B, address\code
N !
Checkwexd heckyord Checkword Checkword
Pl code PT \x&g Paging + Paging *
offse offset B offset C offset D
LITILILIIILIpIl /\\\/\\H\IH NN EENEEEERERRREE]
NS 7A
group
| 0\3\1 \ T 0| A/B i1/ 1| @ Y1 Y2 71 | 72 z3 z4 X1 X2
Ao 1]o]1 2 X3 Al | A2 | A3 A4 | A5 | A6 A7
ffB 0110 3 | A8 | A9 | Al0 | A1l Al2 | A13 | Al4 | p15

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

Table M.5

Contents of blocks 3 and 4
International 15 digit message

Group and individual code plus
country code digit 1 and 2

Country code digit 3 plus additional
information digits 1 to 7
g /N

0 1 1 0 Additional information digits 8 to 15 /\&

Y1Y2 denotes the group code
Z1..Z4 denotes the individual code
X1...X3
Xn, Ynand &
Al...Al15

An

.[E212

the message.

>

M.2.1.6.6| Functions messagg

the call.
Paging Paging segment
A/B  address code
7
Checkword Checkword Checkword Checkword
Pl code ¥ PTY ¥ Paging ¥ Paging +
offset A offset B offset C offset D
NN 1] LLL LI NN RN NN
7A
group
0i1:1:1]0 A/B ojojo|1| @ [ Y1 | Y2 71 | 22 z3 z4 | X1 | X2
A/B ofoj1|1] @ X3 F1 F2 F3 F4 F5 F6 F7

Figure M.7 - Functions message in international paging
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The paging segment address code is used to indicate the contents of block 3 and 4 in respective groups:

Table M.6

Contents of blocks 3 and 4
Functions message

Group and individual code plus countryj
code digit 1 and 2

Country code digit 3 plus functions
message number 1 to 7

Y1Y?2 denotes the group code
1..24 denotes the individual code
A1...X3 denotes the country code according to CCITT Re
Xn, Ynand -n denote BCD-coded digits 0 ... 9
FL...F7 denotes the functions message (e.g. for futdre ap
control of paging receivers)
Fn denotes a hexadecimal character O ...

A new or repeated functions message is marked
M.3 Enhgnced Paging
M.3.1 Intjoduction

B
introduce

g", this clause
T

wvell as easily

M.3.2 M

untry during
p, variant O.

!
the chanr

4

country, g
nation wigle 0

is used to alldif erent operators to provide a paging service in the same
rea Code (PAGictvallows a paging seiee with a coverage different from a

QPC,PAC, ECC and country part of the Pl code make up the Siimmmation (Sl)and jdentify an
unique network worldwide.

As Group Designation code is no longer used, the rgiafi subscribers is still possible with PAC,
nonetheless it is posséfbr a same operatorto use on theame networkbasicand enhanced paging protocols,
in this case Group Designation is only relevant for pagers using basic protocol.

Several ways of transmitting System Information (Sl) are possible andewadtgimativey useal on the
same network eithaat the operator's choice or for compatibility of the paging protocol with other applications.
By using the group type 1A blkel to transmi Sl 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 ofthe receivers, SI must be transmitted as often as possiblwand
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 fead countly and operator 6bitsare assignd to enable the definition of 63 paging service

areas.

The figure zero transmitted by an encoder means it sends messages for all pagiofgtiaesaaging service
provider, and the figure zero assigned to a pager means that it belongs to gbeadgi@areasand asaconsequence does
not need to look for PAC information.

AN

M.3.2.2 Ope

OPC
its own uniqy

The {
channel (see
M.3.2.3 Exte

In or
variant 0.

For {]
sufficient for
M.3.2.4 Des

M.3.2.4.1 Us

rator Code

allows to have more than one operator to function in a cowj
e code. OPC is coded on 4 bits to allow 15 operators.

igure zero is not valid fonaperatoyand meanghat enhanced p
note 1 in M.3.2.4.3).

nded Country Code

eadvo zor shall have

.s protocol is not inplemented on the

vVice ECCis usel as defingd in 1A group,

‘ i PI code will be
asecond step, especially for pagers set in international mode.

Checkword Slow labeling Checkword Program item Checkword
Pl code ¥ pe PTY + + +
offs de offset B codes offset C number code offset D
NN L1 RN LUl LILIL LIl
5 bits
{ Radio Paging
TSRS S A 3 3 s e | s P s P s S P

(see M 2.1.1.2)

day hour minute

Figure M.8 - variant 0 of 1A group with PIN

1A group, variant 0 is defined for transmitting ECC which is part of the g&yisten Information Thefour bits
2'%. 2 of the slow labelling code (see Figure 8a and M.10a) which are used to transmit the OPerator Code (OPC).
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It isimportant that broadcasters using type 1A group, variant 0, without transmittin g paging, s these
four bits to zero.

Pagers for which PAC is set to zero do not need any more information than that containdd3roblasiant
0 and PI's country part to lock to a channel.

M.3.2.4.2 Use of 1A variant 2 when PIN information is transmitted

B,TP n. u.
heckword " Checkword ¢ Checkword Checkword
Checkword |Group| eckwor eckwor P f eckwor
rogram item
Pl code + type | | | PTY + OPC!| | PAC? + +
£ s umb
offsetA Tote offsetB offset€ offset D
LLLLLL L L] HHHM\ LIV ((‘HHH\ L

I
5 bits

| Radio Paging Codes

oo Talo] e S o] AN e S P ]

N w minute

) and?: See notes below figure M.10b

n.u. means not used

Figure M.9 - variant 2 of 1A gtoup withPI

Varig

The 5 ivariant 0.

The i and M.10b) are set to zenowuahte ignored by
the pager.

The
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M.3.2.4.3 Use of PIN field when no valid PIN information is transmitted

By setting to zero the five first bits (day information bitshlock 4, all receivers except enhanced protocol pagers
will disregard the rest of the block which does not represent valid PIN information.

B,TP
heckword Ul heckword Checkword heckword
Checkword Group| Checkwor: S| f eckwor Checkwor
ow labelin
Pl code + type | | | PTY + 9 + *
offset A |code offset B codes offset C offset D
NN [ 1] HHHTH NN LIl

5 bits
Radio Paging

000 1]0] codes fialo 0 0]opc]| Ecc 000000 pag [ orct | abtpeo
|——L (see M 2.1.1.2) . 10:0:0; l;‘/\ vp
L

o}oioioio 1 oi}/\\ ECC sub type 1
OOOOO 1/8{ ‘Qrfu fe ‘use
OOOOOQ\ 1\Q for, ture\{e
o}oio}o’f\s\l\fl cc¥3\

NS

Checkword Checkword Checkwpord
Pl code + wile | | [PTN ¥ opPC| | PAC? + +
offsg/ﬂ\ cod oliset B offset C offset|D
(NN E RN (N HHH%\ RN RRNE NN RN
5b
Radia Pagw | I
09T 0 des Aloi1i0 o}o}o}o}o|o| PAC? OPE' | subtype0
eeMR1.1.2) |
o}oioioio 1 oio ECC sub type 1
OOOOO 1 0%1 for future use
< OOOOO 1 1%0 for future use
0301010101131 ccr?
Figure M.10b - variant 2 of 1A group without PIN
Notes:
1. OPC : OPerator code (8aM.3.2.2. If these 4 bits are set to 0, it indicates that there is no enhanced
paging service on the channel.
2. PAC : Paging Area Code (s&3.2.1).
3. CCF: Current Carrier FrequencyThiscode represents the frequency value of the carrier to which the

receiver is locked according to AF &82.1.6.).
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The eleven remaining bits amsed to transmit the paging System Information. This gives an efficient tool to
preserve compatibility with applications requiring other 1A variants.

Bit 2* (hour information field of figure M.9) is now used to define a sub type :

- If se to 0, the rest of the block transmits PAtits 2° - 2° (hour information field of figure M.9) and in
bits 2 - 2* (minute information field of figure M.9), and OPC in bits-2° (minute information field of

figure M.9).

- If setto 1, bits 2- 2% (hour information field of figure M.9) are used to define a sub-usage code:

AN

Table M.7

QA

>

23 | 22 Usage of the remaining 8 b/€ \
0 0 | Transmit ECC & \ \
0 1 | Reserved for future use, mu/s»@e seﬁ‘e\%rs\\ \
1 0 | Reserved for future use(/m\u\ﬂsvbé §ét Rz&x

1 1 | Transmit QCF <\\ 6 ( U M

M.3.2.5.1General rule

If no pthe RDIic ia usirg TA
2 of 1A group. The follew 3 3

N

icati ns@jimin of 1A groups

ended to use variant

e pe second.
on or a fast leaving
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A page using enhanced protocol may alternatively find the relevant System Information (SI) in 1A group variant
0, 1A group variat2 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 :

1.
2.

o

Var. means variant, sty means sub type.

In case of interval 0, #first 1A group is replaced by 4A group. For M.3.2.832and
M.3.2.5.2.4, variant 0, sub type 0 is obligatory for 1A group as 2nd marker.

Itis recommended to insert at least one type 1A group, varjanb2ype 1 with ECC,

or one type A group, variant 0, sub type O per interval as 1st marker, or as 2nd
marker for interval 0. AN

1B groups are broadcast with valid PIN in orde respetthe 0.5 sec repeN
time.

possible to the second 1A or 4A groups.
1B groups are 0.5 s apart from 1A groups.

period (< 2 s).
13A groups are optional and are repre
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M.3.2.5.2.1Network not using PIN nor other variants of 1A group

Sl is transmitted in 1A group variant 2 (ECC in block 4).

Start of :
| interval I+1 interval
1A 13A 13A 1A 1A 1A 1A 1A
var. 2 styl var. 2 styl var. 2 styl var. 2 styl var. 2 styl var. 2 styl
with ECC with ECC

AN

M.3.2.5.2.2Network using PIN but no other variants of 1A group

When no PIN information is valid, Sl is transmitted A group variart 2. W
Sl is transmifted in 1A group variant 2, but ECC is not available.

in me%m is present,

Start of :
| interval I+1 jnterval
1A 11 1A 1A
var. var. 2 : var. 2 :
styl v styl styl with
EC( or ECC
or PIN or
PIN PIN
M.3.2.5.2.3N
Ami requirements.
Begi to transmit SI when
other variant
Start of :
I mterveﬁ | interva
1A 1 1A
var. 0 var. 0 styO
Notes :
1. If X # 0 and X# 2, sub type must be 0 in block 4.
2. If X =0, sub type can be either 0 or 1 interleaved.
3. If X =2, sub type must be 1.
4, var. x sty x means Variant x, Sub type x
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