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Foreword

The text of document 100A/134A/FDIS, future edition 1 of IEC 62106, prepared by SC 100A, Multimedia
end-user equipment, of IEC TC 100, Audio, video and multimedia systems and equipment, was
submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as EN 62106 on
2000-04-01.

This European Standard supersedes EN 50067:1998.
The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2002-07-01
— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow)  2002-07-01

Endorsement notice

The text of the International Standard IEC 62106:2000 was approved by CENELEC as a European
Standard without any modification.

In the official version, in annex Q, Bibliography, the following note has to be added for the standard
indicated:

IEC 60315-9 NOTE Harmonized as EN 60315-9:1996 (not modified).
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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 enabkimproved funtionality for FM receiversand tomake then more userfriendly by usingfeatures such
as Progrmime Identfication, Progrenme Service niaie disply and where applicable, amatic tuningfor portable and
car radios, in particular. Efrelevant basic tuning and switchingommation theréore has to bemplemented ly the ype
0 group (see 3.1.5.1), and it is not optional unfileey of the other possiblieatures in RDS.

1 Modulation characteristics of the data channel (physical layer)

TheRadio Data $stemis intendedor application to VHF/M sourd broadcastigtransnittersintherange87.5
to 1080 MHz, which cary stereophonic (piletone gstam) or monophonic sound broadcasts (see 4RU
Recanmendation BS.45Q@).

It is important that radio-data receivers are ritécted ly signals in thenultiplex spectum outside the data
channel.

Thesystencanbe used shultaneoust with the ARI (Autdahrer-Runéunk-Information) ystem (see annex H),
even when both systansare broadcagtom the sane transnitter. However, certain constraints on the phaskrgaction
levels ofthe radio-data and ARI signataist be observed in this case (see 1.2 and 1.3).

The data signals acarried on asubcarrie which is added to the sterswltiplex signal (omonophonic signal

asappropriatgat theinput tothe VHF/FM tranaitter. Block diagrans of the data source equoipnt d thetransnitter and
a ypical receiver arrangeent are shown ifigures 1 and 2, respectiyel

1.1 Subcarrier frequency
During stereo broadcasts the subcafriequenyg will belocked to the third hamonic ofthe 19-kHz pilot-tone.
Since the tolerance on tlieequency of the 19-kHz pilot-tone i 2 Hz (see ITU-R Reeomendation BS.450-2), the

tolerance on thérequeny of the subcarrier durgnstereo broadcastsis6 Hz.

During monophonic broadcasts thequenyg of the subcarrier will be 57 kHz 6 Hz.

1.2 Subcarrier phase

Duringstereo broadcasts the subcarrier will be locked either in phasquadratue to the third hamonic of
the 19 kHz pilot-tone. The tolerance on this phasgkis = 10°, measured at theodulation input to the FM transtter.

In the cae when ARI and radio-data signals are traitted simultaneous}, the phase angle between the two
subcarriers shall be 9G 10°.
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Figure 1 - Block diagram of radio-data equipment at the transmitter
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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 propgsvhen 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 ta: 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 coded data signal (seeTh@¥ubcarrier
is suppressed. Thisethal of modulationmay alternativey be thought o&s & orm of two-phase phase-ghikeying (psk)
with a phase deviation af 90°.

1.5 Clock-frequency and data-rate
The basic clocltrequeny is obtained ¥ dividing the transiitted subcarriefrequeng by 48. Consequern]

the basic data-rate of thgssem (seefigure 1) is 1187.5 bit/s 0.125 bit/s.

1.6 Differential coding

The source data at the tramter are diferentially encoded according to tfiellowing rules:

Table 1 - Encodig rules

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

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

H With this level ofsubcarrier, the level &fach sideband dlfie subcarrier correspontishalfthe
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
1 0 1
1 1 0

The data is thus corregttlecoded whether or not thenoledulated data signal is inverted.

1.7 Data-channel spectrum shaping

The power of the data signal at and close to the 57 kHz subcami@irnigized by codingead soure data bit
as a biphaseymbol.

This is done to avoid damaedulated cross-talk in phase-locked-loop stereo decoders, and to achieve
compatibility with the ARI gystan. The principle othe process ofeneration othe shaped biphasersols is shown
schematically in figure 1. In concept each source bit gixiseto an odd impulse-pair e(t), suc tha alogic 1 at source
gives:

e® = a(t) - ot -t, /2) (1)
and a logic O at source gives:

e = - o) + ot - t,/2) 2)

Theselinpulse-pairs are then shapeddfilter H.(f), to give the required bandsited spectrm where:

nft, .
cos— if 0<f <2/,
4

0 it f > 21,

H.(f) = ®3)

and here

t =t s
11875

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.
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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.
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Figure 3 - Amplitude response of the specified transmitter or receiver data-shaping filter
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Figure 4 - Amplitude response of the combined transmitter and receiver data-shaping filters
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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. Eacfroup camprises 4 bloks of 26 bits each. Eachlock comprises an irformation word and a
chedword. Each iformation word conprises 16 bits. Each cHeword camprises 10 bits (see 2.3).

Group = 4 blocks = 104 bits

Block 1

Block2 | Block3 | Block 4

Block = 26 bits T~

Information word

- Information word = 16 bits ,

Checkword = 10 bits B

N
N

m15|m14|m13|m12|m11|m10| My | Mg | m,; | Mg | Mg | my | ms | m, | my | my

C9|C8|C7|C6|C5|C4|CS|C2|C1|CO

Figure 8 - Structure of the baseband coding

2.2 Order of bit transmission

All information words, checkwords, binanumbers or binar address vakshave theirmost signficant bit
(m.s.b.) tranmiitted first (seefigure 9). Thus the last bit trangted in a binay number or address has weighit 2

The data tramsission isfully synchronous and there are no gaps between the groups or blocks.

—
Do
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One group = 104 bits ~ 87.6 ms

Block 1 Block 2 Block 3 Block 4
t First transmitted bit of group B, TP Last transmitted bit of group t
1] [ 2
i
Checkword |Group| Checkword Checkword Checkword
Pl code + type PTY + + + Pl
offset A code offset B offset Cor C' offset D
EEEEEEEREEENEN [ [EEEEEEEE NN EREEREEE] NN EEERERREEN
- T— Offset C = version A
Most signifiant bit Least signifiant bit Offset C'= version B
T T T T T T T
| | | Traff | | | |
| | | ratfic | | | |
A, VA, A I A, | By | pog | PT,  PT, | PT,  PT,  PT,
| | | code | | | |
| | | * | | | |
\
4 - bit group type code 0 = version A

1 = version B

Notes to figure 9:

Group type code = 4 bitsee 3.1)

B, = version code = 1 bifsee 3.1)

PI code = Programme ldentification code = 16 Hgge 3.2.1.1 and annex D)

TP = Traffic Programme Identification code = 1 bit (see 3.2.1.3)

PTY = Programme Type code =5 bitee 3.2.1.2 and annex F)

Checkwod + offset'N" = 10 bits added to provide error protection and block and group synchronization
information(see 2.3 and 2.4 and annexes A,B and C)

t, < t,: Block 1 of any particular group is transmitted first and block 4 last

ok wN PP

~

Figure 9 - Message format and addressing

2.3 Error protection

Each trangitted 26-bit block contains a 10-bit checkwowhich is primarily intended to enable the
receiver/decodeo detect and correct errors which occur in traission This checkwod (i.e. €, Cj, ... . in figure 8)
is the s (modulo 2) d:

a) the remainder dter multiplication by x'° and then diision (modulo 2) ly thegenerator pginomial g(x), of
the 16-bit ifiormation word,

b ) a 10-bit binar string d(x), called th&off set word,
where the generator golomial, g(x) is given ly:
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.

13
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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 fiedlowing 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.

2.4 Synchronisationfdlocks and groups

The blocks within each group are idéistdl by the offse¢ wordsA, B, Cor C' and D added to blocks 1, 2, 3, and
4 respectivef in each group (see annex A).

The beginnings and endstbe data blocksnay be recognized in the receiver decodeubing theact that the
error-checkinglecoder will, with a high level of céidence, detect block/achronisation slip as wiehsadditive errors.
This systam of block synchronisation isnade reliable $the addition othe dfset words (which atsseneto identify the
blocks within the group). Thesdfset words destgothe g/clic propery of the basic code so that in thedified code,
cyclic shifts of codewords do nagjive rise to other codewords [6, 7].

Further explanatioof atechniqee for extracting the blockymchronisation iformation at the receiver is given
in annex C.
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d)
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3 Message format (session and presentation layers)

3.1 Addressing

3.1.1 Design principles

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

Themessages which are to be repeatedtfrequenty, andfor which ashot acquisition tine 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.

There is ndixed rhythm of repetition ofthe variousypes ofgroup i.e. there is mpleflexibility to interleave
the various kinds ofnessage to suit the needstbé users at gngiven tme and to allowfor future
developnents.

This requires addressing to idéptthe iformation content of those blocks which are not datid o the
high-repetition-rate iformation.

Each group is, star as possibldully addressed to idefyithe irfformation content of the various blocks.

Themixture ofdifferert kindsof message within gnone group isninimized, e.g. one grougpe isreserved
for basic tuningnformation anothe for RadioTexfetc. This istinportant so that broadcasters who do not
wish to tranmit messages afertain kinds are ndbrced to waste channel capgdiy transnitting groups
with unused bloks. Instead, thg are able to regatmore frequenty those groupypes which contain the
messages tlyewant to transit.

To allowfor future applicationghe dataformatting has beemadeflexible. For exanple, a nunber ofgroup
types (see table @)ay be usedor Open Data Applications (see 3.1.4 and 4.9).

3.1.2 Principalfeatures

Themainfeatures of thenessage structure have been illustratefigure 9. Thesenay be seen to be:

Thefirst block in evey group alwgs contains a Prograne Identfication (PI) code.

Thefirst four bits ofthe second block afvay group are allocated tofaur-bit code which spefies the
application of the group. Groups will bdeeed to asypes 0 to 15 according to the bipaveighting A=
8,A,=4, A, =2, A,=1 (see fjure 9). For eachtype (0 to 15) o "versions" can be defined. The
"version" is spetied by thefifth bit (B,) of block 2 asfollows:

a) B, =0:the PI code is inserted in block 1yonThis will be called version A, e.g. 0A, 1A, etc.

b) B, =1:the PI code is insertenlblock 1 and block 3 of all grouyp types. This will be called version B,
eg. 0B, 1B, etc.

15
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In general, ayp mixture oftype A and Bgroupsmay be tranmitted.

3) TheProgranme Type code (PTY) and Tfdc Progranme identfication (TP)occupy fixed locationgnblock
2 of every group.

The PI, PTY and TP codes can be decoded withdatemceto any block outside the one that contains the
information Thisis essentibto minimize acquisition tne for these kinds afessage and to retain the advantagéke
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.
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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
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to afive-bit code which spefies the application of the group and its version, as shown in table 3.

Table 3 - Group types

Group Group type mde/version Flaggel in o
type ™ ~ ~ ™ B, tgrp:u;SA Description
0A 0 0 0 0 0 Basic tuning and switching information only (see3.1.5.1)
0B 0 0 0 0 1 Basic tuning and switching information only (see3.1.5.1)
1A 0 0 0 1 0 Programme Item Number and slow labelling codes only (see
3.1.5.2)
1B 0 0 0 1 1 Programme Item Number (see3.1.5.2)
2A 0 0 1 0 0 RadioText only (see3.1.5.3)
2B 0 0 1 0 1 RadioText only (see3.1.5.3)
3A 0 0 1 1 0 Applicéions Identification for ODA only (see3.1.5.5)
3B 0 0 1 1 1 Open Data Applications
4A 0 1 0 0 0 Clock-time and date only (see3.1.5.6)
4B 0 1 0 0 1 Open Data Applications
5A 0 1 0 1 0 Transparent Data Channels (32 channels) or ODA (see3.1.5.8)
5B 0 1 0 1 1 Transparent Data Channels (32 channels) or ODA (see3.1.5.8)
6A 0 1 1 0 0 In House applications or ODA (see3.1.5.9)
6B 0 1 1 0 1 In House applications or ODA (see3.1.5.9)
7A 0 1 1 1 0 N Radio Paging or ODA (see3.1.5.10 and annex M)
7B 0 1 1 1 1 Open Data Applications
8A 1 0 0 0 0 Y Traffic Message Channel or ODA (see3.1.5.12)
8B 1 0 0 0 1 Open Data Applications
9A 1 0 0 1 0 Y Emergency Warning System or ODA (see3.1.5.13)
9B 1 0 0 1 1 Open Data Applications
10A 1 0 1 0 0 Programme Type Name
10B 1 0 1 0 1 Open Data Applications
11A 1 0 1 1 0 Open Data Applications
11B 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).

17
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The appropriate repetition ratBs sane of themainfeatures are indicated in table 4:

Table 4 - Main feature repetition rates

Main Features

Group types
which contain
this information

Appropriate
repetition
rate per sec.

Programme Identfication (PI) code
Pragramme Type (PTY) code

Traffic Progranme (TP) idenfiication code
Progranme Service (PS) mae )
Alternativefrequeng (AF) code pairs
Traffic announcment (TA) code

Decoder idenfication (DI) code

Music Speech (MS) code

RadioText (RT)message

Enhanced other netwks information (EON)

all
all
all
0A, OB
0A
0A, 0B, 14B,15B
0A, OB, 15B
0A, 0B, 15B
2A, 2B
14A

11.4 Y
11.4 Y
1149

Eo el S ]

0.2?
upto 2?3
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D] Valid codes for this item will normdly be transmited with atleast thisrepetiti on rate whenever the transmiter caries a
norma broadcast ppgramne.

2) A total of 16 type 2A groups ae required to transmit a 64 chacter RadbText messaye and tterefore, to transmit this
messaein 5 s, 3.2ype 2A groupswill be required per second.

3) The maximum gycle time for the transmisgin of all data elating to al cross-referacedprogramme seizes &all be less
than 2 min.

D) PS shé only be used for identifying the programmne service and it must ot be used for other messayes giving sequential
information.

A total offour type OA groupsarerequired to transmit the entire PSname and ther@refour type OA groups will
be required per second. The repetitiate of the type OAgroup may be reduced ifnore caacity is neededor other
applications But aminimum of two type OA groups per second is necegsarensure corré¢unctioningof PSand AF
features. However, with EON receiversrsbauning is dfected ly the repetition rate ofype 0 groups (TP/TA, see
3.2.1.3). It shall be noted that in this case massion ofthe complete PSwill take 2 s. However, undeygical reception
conditions the introduction of errors will cause the receiver to take mererto acquire the PS ma for displa.

Thefollowing mixture of groups is suitable toeet the repetition rates noted above.

Table 5 - Group repetition rates

Typical proportion
Group types Features of groups of this
type transmitted
OA or OB Pl, PS, PTY, TP, AF), TA, DI, MS 40%
1A or 1B Pl, PTY, TP, PIN 10%
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)

—
Qo
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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 ype 3Agroups (see 3.1.5.4). Table 6 shows fipetA and ype Bgroups thamay be allocated to ODA.
Group ypes not shown in table 6 are neadablefor ODA.

Table 6 - ODA group availability signalled in type 3A groups

Group Application Availability for Open Data Applications
type group type
code
00000 Special meaning: Not carried in assciated group
3B 00111 Availabde unmonditiondly
4B 01001 Available unmonditiondly
5A 01010 Availabe when not used for TDC
5B 01011 Available when not used for TDC
6A 01100 Availabe when not used for IH
6B 01101 Available when not used for IH
A 01110 Availade when not used for RP
7B 01111 Available unonditiondly
8A 10000 Availabe when not used for TMC
8B 10001 Availabde unonditiondly
9A 10010 Availabe when not used for EWS
9B 10011 Available unonditiondly
10B 10101 Availade unmnditiondly
11A 10110 Availabde unmnditiondly
11B 10111 Availade unmnditiondly
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)

19
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3.1.4.2 Oen Data Applications - Group structure

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

B,TP
i
Checkword (Group| Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
LIl L1 LILLILLL LIl LIl
Format and application of these message
n bits may be assigned unilaterally by each operator
. in conformity with section 3.1.4
Figure 10 - ODA type A grogp
Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with section 3.1.4
B,TP
l l ;
Checkword [Group Checkword Checkword Checkword
PI code + type PTY + Pl code + +
offset A code offset B offset C' offset D
LIl L1 LILLTLLL LIl LIl

Figure 11- ODA type B groups

DO
[e=)
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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

1]
il

T
Checkword (Group (| Cneckword | enative| Atemative| Checkvord Programme service| “Meckword
Pl code + type PTY | + f ¢ + +
offset A |code 1| offsetB requency | frequency|  offset C name segment offset D
LI L1 LI 1 NN NN
0iojojolo| [olcye, [a;]a aa]as]a,]a,]a)| [, b b b, oy [, o, [by [, [og og o, b b, b, by
d,; 0 0 1 2
Decoder d2 01 3 4
control§ %, ~(" "~ """~~~ - - - - - ~-—-—-—-=—-

ol ld, 10 5 6

o1 1 7 8
21

Prog. service name and DI

segment address Character numbers

Figure 12 - Basic tuning and switching information - Type OA group

M/S
B,TP  TA|DI segment

N
i

]
T

T
|
Checkword [Group)| | Checkword Checkword Programme service Checkword
Pl code + type PTY I + Pl code + +
offset A |code | offsetB offset C' name segment offset D
NN RN 1] LI 1 NN RN NN
oioioiol1]| [olcc, lb, lbg o5 o, b b, o, [by]b, s by b, o5 b, b, b
d; 0 0 1 2
Decoder d2 01 3 4
control § . A T T T T T T T T T T T T T oo T
pits |d11 0 5 6
d,1 1 7 8

0 =
Prog. service name and DI
segment address

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.

21



Licensed Copy: London South Bank University, London South Bank University, Thu Dec 28 15:51:11 GMT+00:00 2006, Uncontrolled Copy, (c) BSI

[\V]
\V]

EN 62106:2001

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

o

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 O group. The Programme Service name and DI segment aclolleq§; and G) serves to locate
these bits in the DI codeword. Thus in a group wii@,G "00" the DI bit in that group isgd These
code bits are transmitted most significant bif)(first.

Alternative frequency codes (2 x 8 hits) (see 3.2.1.6).

Programme Service name (fdisplay) is transmitted as 8-bit characters as defined in the Gslie-
tables in annex E. Eight charactefimcluding spaceésare allowed for each netwk and are
transmitted as a 2-character segment in each@group. These segments are located in the displayed
nane by the code bits and G in block 2. The addresses oé ttharacterancreasefrom left to right
in the display. The most significant bit)(bf each character is transmitted first.
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3.1.5.2 TWype 1 groups: Programme Item Number and slow labelling codes
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 Programme item Checkword
Pl code + type PTY + + +
offset A |code offset B codes offset C number code offset D
RN |11 HHH‘H RN RN
5 bits
— | Radio Paging Codes
0!0.0!1|0]| (seeAnnexM) |24‘ 23‘ 22‘21‘ 20| 24‘ 23‘ 22‘ 21‘ 20| 25‘ 24‘23‘22‘21‘20|
day hour minute

b15(D1a|Dy3|biz|bys| bio| by | bg | by | bg | bs | by | bs| by | by | by
20|22|2% |20 |211219 2°| 28 | 27| 25| 25|2* |23 | 22| 2} | 2°
(0) LAlo|0 |0 Paging 2 Extended Country Code 3
(1) [LAjo|0|1 TMC identification 9
(2 |LA|o|1]o0 Paging identification )
(3 [tajo|1|1 Language codes &
(4 [aj1]0]0 not assigned
(5) [aj1]0]1 not assigned
(6) LAl1]1]0 For use by broadcasters 7
7) LAl 1111 Identification of EWS channel ®
_L Variant Code
L Linkage Actuator)

1) TheLinkage Actuabr is cefined in the "Method for Linking RDS Rrogramne Services' (see 3.2.1.8.3.

3 Normally setto zero exept whenusedfor the Operator Code in Radio Paging with the Enhanced Riging Prdocol, definedin annex M
(seeM.3.2.2 and M.3.24

%) Extended country codes ae defined sparately (see anrex D).

% TMC system information is sparately specified by the CEN standad ENV 123131 (see 3.1.5.13. This identification is rot required if
ODA is usd for coding TMC.

%) The Paging Identification is cefined in the "Multi Operator / Area pajing” section (seeanrex M).

%  Lamguage codes ae defined sparately (seeanrex J)

) The coding of this information may be decided uniaterally by the broadcasir to suit the apgdication. RDS cnsuner receivers shdl
entirely ignore this information.

8 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

Check d H Check d Check d Check d
eckwaor Group eckwor ecKkwor P . eckwor

rogramme item

Pl code + type PTY + Pl code + 9 +

offset A |code offset B offset C' number code offset D

LIl L1 HHH‘H LIl NN

Spare bits
1 ()
0:0:0:1|1

Figure 15 - Programme Item Number - TypedtBup

Notes on Type 1 groups:

1. Version B differs from version A in the contesftislocks2 and 3, the offset word in bl&e3,
and, of course, the version codg.B

2. The Programme Item Number is the scheduled broadcast start timdgagmd month as
published by the broadcastethe day of month is transmitted as a five-bit binary number
in the range 1-31. Hours are transmitted as a fivdsimiary number in the range 0-23. The
spare codes are not used. Minutes taansmittel asa six-bit binary number in the range
0-59. The spare codes are not used.

3. The most significant fiviits in block 4 which convey the day of the month, ifseeto,
indicatethat no valid ProgrammdtemNumbelis being transmitted. In this case, if no Radio
Paging is implemented, the remaigibits in block 4 are undefined. However, in the case
of type 1A grouponly, if Enhanced Radio Paging is implemented, the remaining bits carry
Service Information (see annex M).

4. Bitsb,, b; and h, of block 3 of versim A form the variant code which determines the
application of data carried in bits;bto k. A broadcaster may use as many or as fethe
variant codes as wished, in any proportion and order.

)
=
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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 Chectword Radiotext Chectword
offset A |code offset B segment offset C segment offset D
RN L1 EEERENE RN NN
S ] o N | o A A A A N A AR
Text ségment 7"ext chzizracter ‘numbe‘r
address code ' ! 1
\ 1
00O00O 1 2 3 4
0001 5 6 7 8
i l 1 l 6.1 6.2 6.3 6.4
Figure 16 - RadioText - Typdjroup
Text A/B flag.
B,TP
i
Checkword  (Group| Checkword Checkword : Checkword
Pl code * type PTY + Pl code + Radiotext +
offset A code offset B offset C' segment offset D
IR EEEEEN L] EEEEEEEE] EEEEEEEEREEEEN NN EEEEEREEN
oot B A A A A A EN AT

\—V—/

Text segment
address code

—

0000
0001

1111

! Text character number

1 2
3 4
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 versimersion 2B groups, each text s@mnt canprises ony two
characters and thdmre when using this version th@ximum message length is 32 characters.

25
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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 endedythe code 0D (Hex) - carriage return - if the curreessage requires less than 16ns=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
themessagédrom right to left.

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
containel in versim A ard those contained imersion B. For this reasomaixture oftype 2A andype 2B groupsshall
not be used when tramgting ary one givermessage.

- An importantfeature ofype 2 groups is the Text Afilag contained in the second block. Two cases occur:

If the receiver detects a change iaftag from binar "0" to binal "1" or vice-versa), then the whole RadioText
display shall be cleared and the ngwéceived RadioTextessage segents shall be written into the displa

- If the receiver detect® change in thBag, then the received text segnts or characteshal be written into the
existing displged message and tise segments or character®r which no update is received shall bé& le
unchamged.

When this application is used to tramsa 32-dharactermessage, at least threeyipe 2A groups or at least six
type 2B groups shall be tranited in evey two seconds.

It may befoundfrom experience that all Rasliext messages should be tramiited at least twice tariprove
reception reliabiliy.

Notes on Type 2 groups:

1. RadioTextis transnitted as 8-bit characters as defined in the 8-bit code-tables in ann&kémost
significant bit (b ) of each character is transmitted first.
2. The addresses of the characters increase from left to right in the display.
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3.1.5.4 Type 3A groups: Application identification for Open data

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).

B,TP
it
Checkword  [Group Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
LIV Ll 1] LI L] LUV L] LIV L]

| 0,011 ‘ 0 | |A33A23A13A0‘ Bo| |b15‘bu‘b14b1z‘bn‘b14bg‘ba‘b7‘be‘bs‘bzt‘bs‘bz‘bl‘bo| 215 181291191029 28127126125 124 12822 21 20

Application Group Message bits Application Identification
Type Code (AID)

Figure 18 - Application Identification for Open data - Typed38up

The ype 3A group convss, to a receiver, flormation about whictOpen Data Appications are carried on a
particular transiission and in which groups thewill be found. The ype 3A groupcomprises three elenents: the
Application Group ype code usedybthat aplication, 16 messge bitsfor the actual ODA and the Applications
Identification (AID) code. Applications which actiyaltilise both, ype A ar B groups are signalled using two ype 3A
groups.

The Application Groupype code indicates the growpé used, in the particul@aransmission, to car the
specfied ODA. Table 6 speties the pamitted group fypes. The bit deghation is as pefigure 9, 4bit for group type
code and 1-bitor the groupytpe version. Two spediaonditionsmay beindicated 000 - Not carried in associated group;
11111 - Tenporay datafault (Encode status) whichmeans that inaming data to the encoder cannot be traitted. The
AID detemines which stiware handler a receiver needs to use.

Thissupplenentsinformation carried in theytpe 1A group and pmits groups spetiedinthisstandad for EWS,
IH, RP and TMC to be re-allocated when thisatures are not used. Thisthod of allocating and &ieing Open Data
Applicatiorsin an RDStransnission allows the addition and subtraction@DAs, without constraint or the need to await
the publication of new standards.

For each goup ype addressedyhthe Application Group yipe codes of a particular tranission, ony one
applicationmay be identiied as the current user of the channel.

The AID code 0000 (Hex)nay be usel to indicate that the respective groupype is being usetbr the nomal
featue specfiedin this standard. Application Idefitation codes 0001 to FFFF (Hex) indicate applicatisspacfied
in the ODA Directoy.

The ODA Directoy speciication associated with a particular AID coddides theuse of type A and ype B
groups asollows:

-type Agroups used alone (mode 1.1)
-type Bgroups used alone (mode 1.2)
-type A groups and/pe B groups used as alternatives (mode 2)
-type Agroups andyipe Bgroups used gether (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 agses or loses the use of a groypd channel. Sve applicationsmay not allow
recorfiguration in this wg.
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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
EEEEE RN L1 LILIPILL] HEEEE NN NN

0lol1l1]1]
Figure 19 - Open data - Type $Boup
3.1.5.6 Type 4A goups : Clock-time and date

The tranmitted clock-time and date shall be accurgtslet to UTC plus localfbset time. Otherwise the
trangmitted CT codes shall all be set to zero.

Figure 20 shows thiormat of type 4Agroups.

When this application is used, orypé 4A group will be tramsitted evey minute.

uTtc
B TP Modified Julian Day code "
[¢] Spare bits (5 decimal digits) Hour Minute Local time offset
||
i BB
Checkword |Group| 11| | Checkword Checkword Checkword
Pl code + type PTY |11 ]! + N N
offset A code o offset B offset C offset D
NN L1 AR NN NN
o v oiofof el | [ [ [ [ [ [ ][ ][ [Pl2[22e]]at]22]t]oo] ot 2 2] ]

Modified Julian Day code Hour code .
Sense of local time offset

0=+ 1=-

Figure 20 - Clock-time and date transmission - TypgAIp

Notes on Type 4A groups:

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.

[\V]
Qo
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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.

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 message
bits may be assigned unilaterally by each operator
in conformity with section 3.1.4

offset A code

offset B

offset C'

B,TP
it
Checkword (Group)| Checkword Checkword Checkword
Pl code + type | | | PTY + Pl code + *

offset D

0:1:0:0

]

Figure 21 - Open data - Type 4f8oup

3.1.5.8 Type 5 groups: Transparent data channels or ODA

Figure 22 shows thiarmat of type 5Agroups andigure 23 thdormat oftype 5Bgroups, where usdar TDC;

if usedfor ODA see 3.1.4.2.

The 5-bit address-code in the second block iiestihé'channel-nmber” (out of 32) to whichthe data contained
in blocks 3 (versin A only) ard 4 are addressed Unlike thefixed-format RadioText ofype 2groups,messges ofany
length andormat can be sent using these channels. Djismatrol characters (such as lifeed and carriage-return) will,

of course, be sent along with the data.

offset A code

offset B

segment
LIl

offset C

segment
LIl

Bo,TP  Address
l l
Checkword [Group Checkword Checkword T Checkword
ransparent data
Pl code . type PTY . Transparent data N p +

offset D

0:1:0:1

0] [CalCs[CaleulCo] [or[oa[os]eu]esfo o[ mo]or o] o o o)

to which the data are addressed

Figure 22 - Transparent data channels - Typegséup

Address code identities
"channel number" (out of 32)

29
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B,TP Address
l l
Checkword (Group| Checkword Checkword T Checkword
ransparent data
Pl code + type | | | PTY ¥ PI code + p +
offset A |code offset B offset C' segment offset D
LIl L1 LILLILLL LIl LIl

Figure 23 - Transparent data channels - Typegb&up
These channelsiay be used to send alphameric characters, or other text (includimgsaic graphics), dior
trangnission ofcomputer progrenmes and snilar data nofor displg. Detailsof implementation of these last options are
to be spedied later.
Therepetition rate of these groupypesmay be chosen to suit the application and the available channel capacity
at the tine.

3.1.5.9 Type 6 groups: In-house gplications or ODA

Figure 24 shows thiormat oftype 6Agroups and théormat oftype 8B groups where usd for IH; if usedfor
ODA see 3.1.4.2. The contentstbé unresefed bits in thesgroupsmay be déined unilateralf by the operator.

Consumer receivers shall ignore the in-hous®imation coded in these groupgherepetitionrateof these group
typesmay be chosen to suit the application and the available channel gagdaitie tme.
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Type 6A group:
B,TP
Il
Checkword (Group)| Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
LIl L1 LILLILLL LIl LIl
0:1:1:0 z|
Format and application of these message
bits may be assigned unilaterally by each operator
Type 6B group:
B,TP
ll : \
Checkword |Group| Checkword Checkword Checkword
Pl code + type PTY + PI code + +
offset A code offset B offset C' offset D
RN L1 RN 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 of RP which alsanakes use ofype 1A, 4A and 134yroups, 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 #oup

3.1.5.11 Type 7B groups: Open datapplication

Figure 26 shows thiormat oftype 7Bgroups. 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

B, TP
ll / ‘
Checkword (Group)| Checkword Checkword Checkword
Pl code + type PTY + PI code + +
offset A code offset B offset C' offset D
RN L1 RN RN RN

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 EEE RN L1 [EEEEEEEE] RN EEE RN RN EEE RN
Format and application of these message
1:0:0:0 z| bits are definied by CEN
Figure 27 - Traffic Message Channel - Typedaup
Figure 28 shows thiormat oftype 8Bgroups. Thesgroups are usabler 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
B,TP
l l i P N
Checkword [Group Checkword Checkword Checkword
PI code + type PTY + Pl code + +
offset A code offset B offset C' offset D

1:0:0:0

Figure 28 - Open data - Type &Boup
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3.1.5.13 TWype 9 groups: Emergency warning ystems or ODA

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
i
Checkword (Group)| Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
LIl L1 LILLILLL LIl NN

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

Figure 29 - Allocation of EWS message bits - Typgréup

Format and application ahe bits allocateflor EWSmessagesnay be assigned unilataly by each countr.
However the ECGeaturemust be transitted in type 1A groups when EWS isplemented.

Figure 30 shows thiormat oftype 9Bgroups. 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

B, TP
ll / ‘
Checkword [Group Checkword Checkword Checkword
PI code + type PTY + Pl code * +
offset A code offset B offset C' offset D
RN L1 [EEEEEEEE] RN RN

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

PI code

Checkword
+
offset A

L
T

PTY

Checkword
+
offset B

Programme Type
Name segment

Checkword
+

offset C

Programme Type
Name segment

Checkword
+
offset D

1:0:1:0(0

PTYN Segment

Ad

dress

O NN N Y N 8 N N Y N Y N A Y EN N ENCY

Text Character Number

Text Character Number

1

2

3

4

6

7

8

Figure 31- Programme Type Name PTYN - Typedr@ép

Notes on Type 10A groups:

1. The A/B flag is toggled when a change is made in the PTYN being broadcast.

2. Programme Type Name (PTYN) (for displayyansmittal as8-bit characters as defined in the 8-bit code
tables in annex E. Eight characters (inclugispaces) are allowed for each PTYN and are transmitted as

four character segments in each type 10A group. These segments are located in the @3pMagee by

the code bit gin block 2. The addressesf the charactersncreasdrom left to right in the display. The most

significant bit (B) of each character is transmitted first.

B, TP

Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with section 3.1.4

Pl code

Checkword
+
offset A

iGroup|
type
code

PTY

Checkword

Checkword

+
offset B

Pl code

+
offset C'

Checkword
+
offset D

1.0

1110

B

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).
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Type 11A group:
B,TP
it
Checkword (Group| Checkword Checkword Checkword
Pl code + type PTY + + +
offset A code offset B offset C offset D
RN EEE RN L1 RN RN EEE RN RN EEE RN
1:0:1:1 z|
Format and applicaﬁon of these message
bits may be assigned unilaterally by each operator
in conformity with section 3.1.4
Type 11B group: .
B,TP
i
Checkword |Group| Checkword Checkword Checkword
Pl code + type PTY + Pl code + +
offset A code offset B offset C' offset D
LLLLLLLLLPILLL] [ ] LILLILLL] LLLLLLLLLPILLL] LLLLLLLLLPILLL]

1:011:1

]

Figure 33 - Open data - Type 11A and ldiBups
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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:
BOTP
i
Checkword [Group| Checkword Checkword Checkword
PI code + type PTY + + +
offset A code offset B offset C offset D
RN L1 [EEEEEEEE] RN RN
1717070]0]
Format and application of these message
bits may be assigned unilaterally by each operator
in conformity with section 3.1.4
Type 12B group: .
B, TP
ll :
Checkword [Group| Checkword Checkword Checkword
PI code + type PTY + Pl code + +
offset A code offset B offset C' offset D
LIl L1 LILLTLLL LIl LIl

Figure 34 - Open data - Type 12A and 1@Bups
3.1.5.17 Wpe 13A goups: Enhanced Radio Pamg or ODA

The type 13A group is used to tranis the information relative to the networkand the paging trHic. Its primary
purpose is to provide arffeient toolfor increasing the battefife time of the pager.

Figure 35 shows thimrmat of tretype 13A group These groups are trangted once or twice at the beginning
of evey intervd (after the ype 4A group at the beginning of eanmute or dter thefirst type 1A group at the beginning
of each interval).

Information field
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B,TP STY
i H[
Checkword (Group)| Checkword Checkword Checkword
PI code + type PTY + Information field + Information field +
offset A code offset B offset C offset D
LIl L1 LILLIL)] LIl LIl
1j1;071)0 8,18,

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 | Address rotification bits 24...0when only 25 bits
(one type 13A group) are usd

0 1 | Address rotification bits 49...25when 50 bits
(two typel3A groups are used

0 0 | Address rotification bits 24...0when 50 bits
(two typel3A groups are used

0 Reserved for Wue Added Senices ysteminformation
Reservedor future use

1 1 | Reservedor future use

The spedication of the relevant protocol is given in annex M, section M.3.

The ype 13Agroupmay be usedor ODA when it is not usefbr Radio Pging, and itsgroup structure is then

as shown in 3.1.4.2.

3.1.5.18 TWype 13B groups: Open Data Application

Figure 36 shows thiormat oftype 13Bgroups. 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

-

Checkword

Pl code +
offset A

IGroup|

type
code

1 -
o

PTY

Checkword
+
offset B

Pl code

Checkword
+
offset C'

Checkword
+
offset D

Figure 36 - Open data - Type 18fBoup
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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 Checkword . Checkword Checkword
Group | | pTY Information . .
PI (TN) + type PI (ON)
offset A |code (TN) offset B block offset C offset D
RN EEEEE] L1 [EEEEEEEN RN EEEEE] RN NN
Pl code of
tuned service
1313130 O| 0303030 ©) char. 1 char. 2
0,0,0 1] () char. 3 char. 4
e — PS (ON)
0,0:1,0]| @ char.5 char. 6
0lo'1!1] @ char. 7 char. 8
0,1,0,0® AF(ON) AF(ON) - Method A
0o 3 1 3 (0] 3 1| (5) | Tuning freq. (TN) Mapped FM freq. 1 (ON)
0,1:1,0]| (6) | Tuning freq. (TN) Mapped FM freq. 2 (ON)
0,1:1 1| (7) | Tuning freq. (TN) Mapped FM freq. 3 (ON) Mapped frequencies
1 3 0 3 0o 3 O | (8) | Tuning freq. (TN) Mapped FM freq. 4 (ON)
1,0,0,1( (9 | Tuning freq. (TN) Mapped AM freq. (ON)
1 ‘ o] ‘ 1 ‘ 0 | (10) Unallocated
1 3 [0} 3 1 3 1@y Unallocated
1,1,0,0(@2 Linkage information
1 3 1 3 0 3 1|(@3) [PTY(ON) Reserved TA | - of (ON)
Note: 1,1,1,0(@4 PIN (ON)
TN = Tuned network — 15
ON = Other network 1 1 1 1 1 1 1]@5) Reserved for broadcasters use

Figure 37 - Enhanced Other Networks information - Type d4ips

TP (TN) TP (ON)
By= ]‘_ ‘TA (ON)
! i
Checkword PTY Checkword Checkword Checkword
PI (TN) + + PI (TN) + PI (ON) +
offset A (TN) offset B offset C' offset D
HEEEEEE NN L1 LI L LIl LIl
——
Unused

SEEEIn

Figure 38 - Enhanced Other Networks information - Type d4Bps
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3.1.5.20 Type 15A groups

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 B,TP  TA | DI segment
It LR i DL
Checkword  [Group | Checkword Checkword  [Group | Checkword
Pl code + type PTY I + Pl code + type PTY I +
offset A code | offset B offset C' code | offset D
NN L1 LI 1 NN L1 [ ,
11 11]1]  [olelc, 1111 [olel
Decoder d3 00 Decoder d3 00
control d2 01 control d2 01
bits d1 10 bits dl 10
dO 11 d0 11
- = - =
DI DI
segment address segment address

Figure 39 - Fast basic tuning and switching information - Tyg@drdup

When groups ahistypearetransnitted, the repetition ratmay be chosen to suit the application and the available

channel capagitat the tine.

Notes on Type 15B groups

1. For details Programneldentification (P1), ProgrammeType (PTY) and Traffic Programme (TP)
code, see 3.2.1 and annexes D and F.

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

3. MS = Music Speech switch cofebit) (see 3.2.1.4

4. DI= Decoder-identification control cagl4 bits) (see 3.2.1.5). This code is transmittedlakit
in each type 15B group. The DI segment address @dend G ) servedo locate these bits
in the DI codeword. Thus angroup with C,C, ="00" the DI bitin that group isd These code
bits are transmitted most significant bit Jdirst.

39
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3.2 Coding dinformation

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

The applications of the 5-bit Prognene type codes are spéigd in annex F. PTY codes 30 and 31 are control
functionsfor a consmer receiver (see annex F).

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

The coding to be used is fadlows:

Table 8
Traffic Programme Traffic Announcement Applications
code (TP) code (TA)

0 0 This programire does ot cary traffic anrouncements ror does it
refer, via EON, to a pogramre that des.

0 1 This piogramne carries EON information atout arother programme
which gives traffic information.

1 0 This programrre caries traffic anrouncements but rone are being
broadcast at msent and mg aso carly EON information about other
traffic anrouncements.

1 1 A traffic anrouncement is keing broadcasbn this pogramme at
present.

3.2.1.4 Music Spech (MS) switch code

This is a 1-bit code. A0" indicates that speech, at present, is being broadahst'at indicates thatusic, at
present, is being broadcast. When the broadcaster is not usifagifitis the bit value will be set dt".
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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

Settings Meaning
Bit d,, st to O: Mono
Bit dy, st to 1: Stereo
Bit d,, st to O: Not Artificial Head
Bit d,, =t to 1: Artificial Head
Bit d,, st to O: Not compressed
Bit d,, set to 1: Compressed)
Bit d, st to O: Static Y
Bit d;, st to 1: Indicatks that tle PTY code on the tured ervice, or

referenced in EON variant 13, is gnamicdly switched

1y See CCIR StugProgramme 46A/10 (Dubranik, 1986)

3.2.1.6 Coding of Alternatve Frequencies (AFs)

3.2.1.6.1 AF code tables

In thefollowing code tables, each 8-bit bigazode represents a carrfieequeny, or it represents a special
meanirg as shown in Tables 10, 11 and 12.

Table 10 - VHF code table

Number Binary code Carrier frequency
0 0000 0000 Not to be used
1 0000 0001 87.6 MHz
2 0000 0010 87.7 MHz
204 1100 1100 107.9 VHz

41



Licensed Copy: London South Bank University, London South Bank University, Thu Dec 28 15:51:11 GMT+00:00 2006, Uncontrolled Copy, (c) BSI

S
\V]

EN 62106:2001

Table 11 - Sgecial meanngs code table

Number Binary code Special meaning
0 0000 0000 Not to be usd
205 1100 1101 Filler code
206 1100 1110 Not assgned
223 1101 1111 Not assgned
224 1110 0000 No AF exists
225 1110 0001 1 AFfollows
249 1111 1001 25 AFsfollow
250 1111 1010 An LF/MF frequency follows
251 1111 1011 Not assgned
255 11111111 Not assgned

Table 12 - LF/MF code table for ITU regions 1 and 3 (9 kHz spcing)

Number Binary code Carrier freq uency
LF 1 0000 0001 153 kHz
15 0000 1111 279 Hz
ME 16 0001 0000 531 Kz
135 1000 0111 1602 kiz

3.2.1.6.2 Use 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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3.2.1.6.3 AF method A

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: AF2 AF3 AF2 AF3 AF2 AF3
3rd OA: AF4 AF5 AF4 Filler LF/MF follows AF4

Example A shows: a list of5 VHF frequencies, where #teans nmber offrequenciedollowing is 5 and is
representedybcode 229.

Example B shows: a list of VHF frequencies, where Filler code is 205.

Example C shows: a list & VHF frequencies and LF/MF frequeng, whereLF/MF follows code is 250.

3.2.1.6.4 AF method B

Methad B AF codirg is used where the mber of AFs used P a trangnitter ard its associatd repeate stations
exceed 25, or where itisquired to indicak frequenciesvhich belongto diff erert regions which at thes cary different
programmes.

Each trangiitter and associated repeater stations broadcastrieessd of diferent AF lists in sequence. The
number of AF lists within a network is in general identical to thenber oftransnitters and repeater statiaimthe network
so as to prade a unique listor each transitting station. In this protocol the alternagifrequenciegor the VHF/FM
transnitters are individuajl addressedybtransnitting the tuningrequeng paired with oe alternativefrequeng within
one block).

Ead list startswith a code giving the total mber offrequencies within this listpllowed by thetuningfrequency
for which the list is valid. All mmaining pairs?) (up to 12) give the tuninfyequeny together with a valid AF.

- If the nunber of AFs of astatian is larger than 12, the list shall be split into twonaare lists. These lists are
trangnitted directy one dter the other, and the receiver shalinbine the lists again.

- If a trangitter frequeng is usedmore than once within a network the pestive AF lists are 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.

3 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 9951018 F,< kK,

- Inspecial cases thare tranmitted in descending ordgf they belong to diferent regions, or carfromtime
to time different progrenmes, e.g.

99.5 | 90.6 or 100.7| 995 | F,>F,

In both the abee exanples 99.5 MHz is the tungfrequeng.

Examples ofa AFmethod B codin:

F, F, Commentary

#11 89.3 | Total number (11) offrequenciesor tuning frequeny (89.3)

89.3 99.5 | F, > F hence 99.5 is an AF ¢dinedfrequenyg 89.3, and is the s pragramme

89.3 | 101.7 | F, >F hence 101.7 is an AF tinedfrequeng 89.3, and is the s@&® pragramme

88.8 89.3 | F, > F, hence 88.8 is an AF ¢iinedfrequenyg 89.3, and is the s pragramme
102.6 89.3 | F, <F hence 102.6 is an AF afrajional variant oftunedfrequeng 89.3

89.3 89.0 | F, <F hence 89.0 is an AF afregional variant oftunedfrequeng 89.3

#9 99.5 | Total number (9) offrequenciesor tunirg frequeng (99.5)

89.3 99.5 | F, > F hence 89.3 is an AF tdinedfrequenyg 99.5, and is the sa& pragramme

99.5 | 100.9 | F, >F hence 100.9 is an AF ainedfrequenyg 99.5, and is the sa& pragramme
104.8 99.5 | F, <F hence 104.8 is an AF afrajional variant oftunedfrequeng 99.5

99.5 89.1 | F, <F hence 89.1 is an AF afregional variant oftunedfrequeng 99.5

Broadcasters using splitting afnetwork during certaihoursof the da should use Afnethod B, and not AF
method A. The lists should be static, tlee AFs included in the list, cging a dif erent prgramme durirg certain hours
of the dg, shall be signaledyitransnitting in the descending order. Their Pl shéfifeli in the secathelement (bits 8 to
11) ofthe code andhay also be staticTo identify diff ereri regiona networksor progranmes the Pl area codes R1 to R12
shall be used (see annex D, D.4).

This convention will pemit a receiver to use a regional offfanode which, when a receiver is in thede
"regional off", will lead to the acceptance tife Pl with the dfering second efeent, and thus pmit 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.
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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 Pl code of the other network to which the AF list applies is given in block 4 of the group.

Variant 5 is usedor the transission of “Mappedrequenyg pairs”. This is used to spéicially reference a
frequeny in the tuned network to a correspondirefjueny in another networkThisis particulary used ly a broadcaster
that transits several dferent servicefrom the sane transnitter tower with the sae coverage areas.

Thefirst AF code in blok 3 refersto the frequeny of the tuned netwd; the second code is the corresponding
frequeny of the other network idetfited by the PI code in block 4.

Where it is necessato map onetuning frequenyg to more than one VHF/FNrequeng for the crosseferenced
progranme service (due toultiple use of the tuninfrequeng or because the crosseeenced programe is receivable
atmore than onérequeng within the service area associated with the tufriequeny), then variant$, 7and 8are used
to indicate second, third afidurthmappedfrequencies, respectivel

LF/MF mappedrequencies arenplicitly signalled ly using variant 9. 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
progranme services, crossferenced ¥ means of their Pl codes (see 3.2.1 Ag¢aturesvhich may be transitted using
EONfor other prgramme sewicesare AF (se3.2.1.6.5)PIN (see 3.2.1.7), PS (see 3.2.2), PTY (see 3.2.1.2), TA (see
3.2.1.3), TP (see 3.2.1.3) ahohkage (see 3.2.1.8.3).

Theformat of thetype 14 groupsisshownin figures 37 and 38. It has twersions: A and B. The Rersion is
the nomal form and shall be usefbr the backgound transmisson of Enhanced Other Networks information. The
maximum cycle timefor the trangnission of all data relating to aliross+eference progranme services shall be less than
two minutes. The A version has sixteen variants whiet be used in anmixture and order Attention is drawnto the
fact that two distinct options, mely AF method A and the Mapped FrequeniMethod existfor the transission of
frequencies ofross-réerenced programeservicegse=3.2.1.8.1) A broadcasteshould choose theost appropriate AF
methodfor each cross-ferenced programe service.

The B version of type 14 group is used to indicate a change in the stathe GfAflag ofa cross-reerenced
programme sevice (see 3.2.1.8.fbr more details).

3.2.1.8.1 Coding of frequencies for cross-referenced programme services
Two AF methods existor the transiission of AFs in the EONeature. Coding is described in 3.2.1.6.5.

A broadcastemay utilise themost appropriate Affnethodfor each cross-ferenced programe service, but
within the réerence to ansingle service these two Afethodsmust not bemixed.

3.2.1.8.2 Use of the TP and TA featuréype 0, 15B and4igroups)

For the tuned progname service, the cadlrP=0in all groupsard TA=1intype0 and 15B groups indicates that
this progranme broadcasts EONfiarmation which cross-ferencest least to one programe service which carries fifec
information RDSreceiveravhich implement the EONeaturemay use this code to sidiyithat the listener edlisten to
the tuned programe service and nevertheless receiveitanessagefrom another progmname service. RDS receivers
which do nat implement the EONeaturanust ignore this code. Prognene services which use the code TP=0, TAx(bst
broadcastype 14 B groups (at the appropriateds) relating to at lesh one programme service which carries tiféic
information, and has thidgag TP=1.

TheTA flagwithinvariart 13 of a type 14A group is used to indicate that the croésremced service @urrently
cariying a trdfic announceent. This indication is intendddr information ony (e.g.for monitoring ky broadcasters) and
must _notbe used to initiate a switch eventifaffic announcments are desiredylithe listener. A switch to the
referenced trific announcment shall onf bemade when a TA=1lag is detected in aype 14B group.

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 EORature shall broadcastmary as possible of upeight and at leasour 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.

Themechanisn described abovior switchingto andfrom cross-réerenced triic announcments 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

Linkage ifformation provides theneans g which severprogranme servicesead characterisgby its own Pl
code,may be treatedya receiver as a single service durimgets a caamon progranme is carried.

During such tines each progrname service retains its unique ideptite. the progname servicemust keep its
designated PI code and its AF (Alternative Frequglist(s), but may change programe relatedeatures such as FSTY,
RT, TP and TA to rdect the conmon progranme; withLA=1, a service caying codes TP=1 or TP=0/TA=1 shall not be
linked to another service cging the codes TP=0/TA=0.

Linkage iformation is convged in thefollowing four data elments:

1) LA -Linkage Actuator (1 bit)

2) EG - Extended Generic indicator (1 bit)
3) ILS - Internationalinkage Set indicator (1 bit)
4) LSN- Linkage Set Nmber (12 bits)

This information is carried in block 3 afariart 12 of type 14A groups, and iforms the receiver to which set of
programme sevices ary particular serice, déined ty P1 (ON) carried in bldc4 ofthe sane group, belogs.

When linkage iformation regarding the tuned progmae servie is transnitted, the PI code carried in block 4
of the group, PI (ON), will be identical to the Pl code carried in block 1.

Usage Bit allocation in Block 3

Group type 1A b15 b14 b13 b12 b11 blo b9 b8 b7 b6 b5 b4 b3 b2 bl bo

LA

Linkage Actuator

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.

47



Licensed Copy: London South Bank University, London South Bank University, Thu Dec 28 15:51:11 GMT+00:00 2006, Uncontrolled Copy, (c) BSI

EN 62106:2001

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)

This bit is set to one tofiarm the receiver that #gprogranme service defined in block 4 of aype 14A group
is amember of an exteded generic set. Such a sempuises progname services which are related (egdommon
ownership, or a miilar format) - but which do not necessgrdarry the sae audio.

An extendé generc sd is characterizedybP| codes otheform WXYZ, whereW is the common county code,
X is theareacode (ard shal lieintherange R1 to R12), Y is conmon to all such related services, anch@ assune any
value.

ILS - International Linkage Set indicat(see figures 41 and 42)

In case of an international link, the indicatb6I(bit by, of block 3 invariant 12 ofgroup type 14A) will be set
to one.

LSN - Linkage Set Numbgsee figures 41 and 42)

This 12 bit nunber iscarried in block 3 of variant 12 otype 14Agroups. Thd.SN, when nofzero, is conmon
to those progmame services whicimay be linked together assd according to the status of thenkage Actuator, either
active (LA=1) or potential (A=0, i.e. the link becmes active at sue time in thefuture).

The special case &fSN=0 is used as afd#it condition ard two ormore services sharingSN=0 are not linked.

TheLSN may be used to link together two more progranmes either nationallor internationai).

- National link(ILS=0)

Usage Bit allocation in Block 3
Group type 14A b15 b14 b13 b12 b11 blO b9 b8 b7 b6 b5 b4 b3 b2 bl bo
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 cary 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.

N
Qo
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- International link(ILS=1)

Figure 42 - Structure of variant 12 of

Usage Bit allocation in Block 3

Group type 14A D15/ D14|D13[D12|D11|D10| bg | bg | b7 | bg | bs| by | b3| by | by |bg

Linkage Set Number (LSN)

International Link LAEG| X | 1
Cl LI

Linkage Identifier J
—— Country Identifier
International Linkage Set (ILS) indicator
Extended Generic indicator
Linkage Actuator

block 3 of type 14A grougknkage informatiol - International link

In this case of an international link, th&N is deened to canprise two elenents:

Cl-County Identfier: Bits by, to b, of block 3 shall be the cougtcode of one of the
two (ormore) participating countries. For ewgale, if Switzerland and Itglshare a
progranme, they shall choose either HEX 4 orfér Cl, and then agree on bitstb

b, for a uniqueLinkage ldenfiier (LI).

LI-Linkage Idenfiier: Bits b, to hy are used to relaprogranme servicesnternationaly, and
shall be agreed between the countries concerned. Such services shane Deasal .

When two or more progranme services with the s# or dff erent county codescarly thesanenon-zeo Linkage

Set Nunber ard their respectieILSand LA bits are set to one, then the receivay assune that the programe services
are carying the sane audio.

In figures 41 and 42 the bit indicateg'tX" is not assigneto the linkageapplication and may be assuned to be

in either state.

Conventiondor 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 sa 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 a prognmame service is selected.

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

be invariant. Aew transnission operatorsaveallowed PSto change to ridect the origin ofthe servicefor exanple when

a regional service switches to a national service. These changesnahicbcur afew times a dg and have a duration
of anything between a few minutes and several hours are acceptable, but gnother ¢gnamic changes to PS are NOT
acceptable anthay cause aafety hazard ly distracting a vehicle driver. A wilar effect could be experienced with
dynamic text transission of PTYN. As a resultydamic PS and PTYN tramsissions are expregslorbidden.

Similarly RT could als be distractingto a vehicle driver, thefere the in-vehicle dispjeof RT should namally
be disabled and RT dispighould be designdor end-user viewing oplwhenmanually enabled.

3.2.3 Codirg of Clock Time and date (CT)
The tranmitted clock-tme and date shall be accurate; otherwisdrtimsnitted CT codesshal all be set to zero.

In order to avoid mbiguity when radio-data broadcagtem various sources are processed at one point (e.g.
receptionfrom multiple time zones), and to allow calculationdiofie intervals to benade independent ofte zones and
summer-timediscontinuitiesthe broadcastimeard date codes will use Coordinated Universahd@{UTC) and Modied
Julian Day (MJD). A coded local the-difference, expressed nultiples ofhalff-hours is appended to theng and date
codes.

Conversion between the MdidJulian Day date and UTCtihe codes and the variocalendasystans (e.gyear,
month, dg, oryear, week nonber, dg of week) can be acomplished quite snply by processingn the receiver decoder
(see annex G).

3.2.4 Codirg of information for Tran sparent Data Channels (TDC)

The coding ofhis informationmay be decided unilatergiby the operatorto suit theapplication Consumer RDS
receiveramay provide an output of it (e.g. as a serial data siyéar an external device (e.g. arh® canputer).
3.2.5 Codirg of information for In House goplications (IH)

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 mprovenent of Radio paging, upwardsropatibility is assmed.
Radio paing offers thefollowing features:

- Radio pging:

Supportfor a wide range ahessageypes, including international paging calls,

It is possible to usemultaneousf more than one progname service (up tbour) to cary the paging
information. This allowslexibility to meet peak d@andsfor the transission of paging codes,
Battely-saving techniques arenployed.

- Enhanced Rying Protocol:

Possibility to supporimulti operator and/omulti area paging services,

Increased battgidife time,

Implementation of an international Radio paging service,

Page’s canpatibility with the US NRSC RBDS standard [15],

Extension of address range capapilidr aflexible managenent of a large nmber of pagers,
Increased reliabiljt of the ystam,

Message labelling,

Extension ofthe ramge of message types.
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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 (d8 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 tramitted at the start of eveminute.

- Type 1A groups are tramitted at least oncper second. All thdields oftype 1A groups allow the
identification of the paging protocol level:

Radio Paging,
Enhanced Rging Protocol, or
Mixed.
The description of these protocols is detailed in the annex M.

- Type 7Agroup is used to caey the paging information.

- Type 13A group, which is used to tranisthe information relative to the network and tpaging
traffic, is optional and used gnin case oEnhanced 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.

EN 62106:2001

Usage Bit allocation in Block 3
Group type 1A b15 b14 b13 b12 bll blO b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Variant code 7 LA 1|11 Identification of EWS channel

L

1) TheLinkage Actuabr is defined in the Method for Linking RDS Rrogramnmne Services (see 3.2.1.8.3)

Usage code

Linkage Actuator 1

)

Figure 43 - Structure of Variant 7 of Block 3 of type 1A groups
(Identification of a programme carrying EWS information)
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4 Description of features

4.1 Alternative Frequencies list (AF)

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 and date codes shall use Coordinated Universa (UTC) and Modified Julian Day (MJD). Details of
using these codes, which are intended to updaite eunningclockin areceive are givenin 3.2.3 and annex G. MJD
= 0thereceive shal nat be updated. The listener, however, will not use thisrimation directy and the conversioto
local timeand daewill bemade in the receiver's circujtr CT is used asrtie stamp by various RDS applications and thus
it must be accurate.

4.3 Decoder Identification (DI) and dynamic PTY Indicator (PTYI)

These biténdicaewhich possibeoperatingnodes are appropriafter use with the broadcast audio and to indicate
if PTY codes are switcheg/giamically.

4.4 Extended Country CedeCC)

RDS usedts own county codes (see annexes D and N). Titst most signficant bits of the Pl code carthe
RDS county code. Thdour bit coding structure oppemits the déinition of 15 different codes, 1 to F (hex). Since there
aremary more countries to be idefittd, sane counties haveto share the same code which does not peit unique
identification. Hence there is the need teile Extended CountitCode which is tramsitted in Variant O of Block 3 in
type 1A groups and together with the coymdentfication in bits b to by, of the PI code render a uniquanmnation.
The ECC consists of eight bits.

4.5 Enhanced Other Networks informat&ON)

This featue can be usel to updat the information stored in a receiver about progmae services other than the
one received. Alternatiigequencies, #1PS nane, Trdfic Progranme and Tré&ficAnnouncenent identfication as well
as Progrenme Type and Progranme Item Number iformation can be tramgitted for each other service. The relation to
the caresponding progranme is establishedybmeans othe relevant Programe Identfication (see 3.2.1.8).inkage
information (se3.2.1.8.3)consisting ofour data elments, provides the@eans iy which several programe servicesnay
be treated Y the reeiver as a sijie service during timnes a caxmon progranme is carriedLinkage irformation also
provides anechanis to signal an extended set of related services.

4.6 Emergency Warning SystdEWS)

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 Data Applicati@{ODA)

The Open Data Applicatiorigature (see 3.1.4) allows data applicationspreviousy specfied in EN 50067,
to be convged in a nmber ofallocatal groupsin an RDStransnission The groups allocated are indicatgctive use of
type 3A grouwp which is used to identify to a receiver the data application in use in accordance with the regrstret#ils
in the EBU/RDS Fomn - Open Data Applications Directofsee annek).

4.10 Programme IdentificatidiPl)

Thisinformation consist®f a code enabling the receiver to distinguish between countries, randashithe same
progranme is tranmitted, and the iderfication ofthe progranme itsef. The code is not intendédr direct displg and
is assigned to each individual radio prognae, to enablée o be distinguisheérom all other prograames. Onemportant
application of thisinformation would beto enabk the receiver to search auotatically for an alternativérequeng in case
of bad reception of the prognane to which thereceiver is tuned; the criteridor the change-over to the néwquency
would be the presence of a better signal having time Saogranme Identfication code.

4.11 Programme Item Numb@?IN)

The code shall enable receivers and recordersrélig make use ofthis feature to respond to the particular
progranme item(s) that the user has preselected. Us®ik of the scheduled programe time, to which is added the day
of themonth in order toaid ambiguity (see 3.2.1.7).

4.12 Programme Service na(Rs)

This is the label ofhe progranme service consisting afot more than eight alphameric charaters codedin
accordanewith annex E, which is dispyed ty RDS receivers in order tofiorm the listener whigprogranme servieis
being broadcastybthe station to whiclthe receiveris tuned (see 3.1.5.1). An ewple for a nane is "Radio 21". The
Progranme Service nae is na intendel to be usel for autamatic search tuning anmdust not be useir 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 andnust not be usetbr giving sequential fiormation.

4.15 Radio Pagin(RP)

The RP fatre is intended to provide radio paging usng the existing VHF/FM broadcasts as a transport
mechanis, therely avoiding the nedfor adedicate networkof trangnitters. Subscribers to a paging service will require
a special pocket paging receiver in which the subscriber address code is stored.

The detailed coding protocols are given in annex M.

4.16 RadioTek(RT)

This rders to text trampissions coded in accordance wannex E, primarily addressed to conser hane
receivers, which would be equipped with suitable disfaailities (see 3.2.2).

4.17 Traffic Announcement identificatdTA)

This is an on/ff switching signal to indicate when affia announcment is on air The signal could be used in
receivers to:

a) switch autonatically from ary audiomode to the trific announcment;

b) switch on the trific announcment autonatically when the receiver is in a waiting receptioade anl the
audio signal isnuted;

¢) switch from a programme to another one carrying a traffic announcenent, according to thegpossibilities
which aregiven in 3.2.1.3 or 3.2.1.8.2.

After the end of the tfEic announcment the initial operatingrode will be restored
4.18 Transparent Data Chamns@DC)

The transparent data channels consist of 32 channels mycbe used to send ritype 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. -Trademark of these gmbols is owned Y the National Association droadcaters on behalf on the
National Radio $stems Canmittee. Mandiacturers wishing to use thegebolsmust canply with the NRSC (EIA/NAB)
RBDS Standard ahe USA [15] and obtain cefitation that the products or equipnt coriorm to this spedication.
Contact:

RDS Certiication Progren

c/o Consmer Electronic Manfacturers 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.

The six off s¢ words(A, B, C, C, D, E) ofthe table below are usédr all applications For MMBS (Modified-
Mobile-Search paging) applications an additiorfédet word E is used tmaintain ynchronisation.

Table A.1
Binary value
Offset
word do | dg [y [ dg | s | dh |y o] o |dy
A 0 0 1 1 1 1 1 1 0 0
B 0 1 1 0 0 1 1 0 0 0
C 0 1 0 1 1 0 1 0 0 0
C 1 1 0 1 0 1 0 0 0 0
D 0 1 1 0 1 1 0 1 0 0
EY 0 0 0 0 0 0 0 0 0 0

The offset words aredded (modulo-two) to the checkword, € ¢, to generate thmodified check-bits: ¢'-
Cj, (see 2.3, Error protection).

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 definitive description of the encoding of thdammation is given in 3.2.
The code used is an optum burst-error-correcting shortenegktic code [5] and has the genergpolynomial:
gX) =X+ + X +xX+ X+ X+ 1

Each block consists of 16fmrmation bits and 10 check bits. Thus the block length is 26 bits.

The 10-bit checkwat of the bast shortend cyclic code may beformed in the usual wa i.e. it is the renainder
aftermultiplication by x™ (wheren-k isthe number of ched bits, 10 here), and thenviiion (modulo-two) by thegenerator
polynomial g(x), of themessage vector.

Thus if the pgfnomial m(x) = ms x*® + m, X"+ ... + mx+m,

(where the cdéicients my are 0 or 1), represents the 16+héssage vector, the basic code vector v(x) is given b

m(x)x °

- 10 .
v(X) = m(x)x )

mod g(x)

The tranmitted code vector is theformed Ly the addition hodulo-two) ofthe 10-bi offset word, d(x) (see
annex A) to the basic codectorv(x).

Thus the transitted code vector, c(x), is givelyb

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).

10000000000000000001211101112

01 01011100111

01 01110101111

0 1 01100001011

0 1 01101011001

0 1 01101110000

0 1 00110111000
G=|o0 1 00011011100

0 1 00001101110

0 1 00000110111

0 1 010110001112

0 1 01110111111

0 1 01100000011

0 1 01101011101

0 101101110010

000000000000000101101121001

Figure B.1 - Generator matrix of the basic shortened cyclic code in binary notation
Thus,
(Mx™ + mx™ + .+ m) G =mx® +mx?+ .. +mx+cx?+cx® .

where

Cg=(Mgx0 e(m,xl)eoMzxle.. omxle(mxO0)
Cg=(Mgx0 e(m,x0)oeM;xle. o(mxle(mx1l),etc
( @ indicates modulo-two addition).

The check bits ofthe code vector are thus regdialculated § the modulo-two addition ofll the rows othe
generatomatrix for which the corresponding ddieient in themessage vector 14",

Thusfor themessage vector:
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

Figure B.2 shows a ditiregister arrangeentfor encoding the trangtted 26-bit blocks Theencodingprocedure
is asfollows:

a) At the beginning of each block clear the 10-bit encoddt-sdyister to théall-zeroes" state.

b) With gatesA and B open (i.e. datapasses through) and gate C closed (data does nahpasgh) clock
the 16-bitmessage string seriglinto the encoder andmsultaneoust out to the data channel.

(o)) After all the 16nessage bitkor a block have been entered, gates A and B are closed aftiapsned.

d) Theencodeshift-registe isthen clocked &urther 10 tines to sHit the checkword out to the @athannel

through anodulo-two adder wheithe offset word, d(x), appropria¢tothe block is added serigbit-by-
bit to form the tranmitted checkword.

e) The gcle then repeats with the next block.

~—< -D Ar["set word input

=]

Gate C

Gate B
Message input Output to the
data channel

Figure B.2 - Shift-register implementation of the encoder
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B.2 Decoding 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
ie. s=zH

If the errors introduced on the channel are known thenytidrane is also known. This relation is usknt
synchronisation in theystem.

If an dfset word is added to each block, it is thensas an ear addedto eachblock, i.e. the offsetvord is
equivalent to an error sequerg@n the channel. Ithere are no other errors on the channel tfeebword can éfound

in the received iformation by calculating they,drames = VH.

The calculation ofhe yndramesfor the dff erent df set words can eagibe done ¥ multiplying each word with
the pariy matrix H.

For exanple, with dfset word A = 0011111100:z = ?00000000000000?| ?011111%0(‘)|
Mg My G GG
Now the parig-checkmatrix His: el

10000000
01000000
00100000
00010000
00001000
00000100
00000010
000000010
00000000
00000000
10110111
01011011
H= 00101101
10100001
11100111
11000100
11010101
11011101
01101110
10000000
11110111
01111011
00111101
10101001
11100011
1100011011

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 | 1001011000

B.2.2 Implementation ofthe decoder

There are several methods using either hardware or $tware techniquegor implementing the decoder. One

possiblemethod is described below.

Figure B.4 shows a ditiregister arrangeentfor decoding the transtted 26-bit blocks and péorming

error-correction and detection.

f
|

Syndrome register

nen

Gate B

’9—‘7 Gate C

Input

16 bit buffer-register

Output

|——=—— Offset word input

Figure B.4 - Shift-register implementation of the decoder
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alread been acquired (see annex C):

a)

b)

0)

d)

e

f)

9)

In thisimplementation of the decoder, in addition to the connections to yimelisme register corresponding to

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

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

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.

The 16 information bitsin the buf er-register are clocked to the outpud &me contens of the syndrame-
register are rotated with Gate A open.

When thefive left-most stages in theysdrame-register are all ze a possble error burst wih a
maximum length offive bitsmust lie in thefive right-hand stages of the register.

Gate A is closed and the contentstaf yndrameregiste are added bitysbit to the bit-strean coming
from the bdfer-register. If théive left-most stages do not bewe all zeo before the buff er-registeis
empty, either an uncorrectable error has occurred or the error is in the check-bits.

The g/cle then repeats with the next block.

the coéficients of the generator pghomial, g(x), there is a second set obnnections toperform autamatic
premultiplication of the receivednessageyx*>*modulo g(x). This is necessarecause the code has been shortéoed

its natural gclic lengh of 341 bits. The renainder of ¥** modulog(x) is: ¥ + X + X' + x> + x + 1, and the second set of

connections to theyadrame registemay be seen to correspond to thefméents in this renainder.

Réeference [4] of annex Q givedarther explanation of this decoding technique.
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ANNEX C
(informative)

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

C.1 Theowy

C.1.1 Agquisition of group and block s/nchronisation

To acquire group and blockrschronisatio at the receive (for example when the receiver first switched on,
on tuning to a new station, ofter a prolonged signdkde) the yndrame s must be calculatetbr each received 26-bit
sequence. That is, on eyelata-clock pulse the/gdrame ofthe current} storel 26-bit sequene (with the most recently
received data bit at one end and the bit received 26 clock pulses ago at the other) is calculatedlonkepalse.

This bit-by-bit check is done continuoyalintil two syndramescorresponding to validféset words, and in a valid
sequencéor agroup i.e.[ A, B C(or C'), D] arefourd n x 26 bits apart (whene= 1, 2, 3, etc.) When thisisachieved,
the decodeis synchronisé and the off se words which are added to the pgtiits at the transitter are subtracted the
receiver béore the gndrame calculatiorfor error correction/detection is done (see annex B).

C.1.2 Detection of loss ofymchronisation

Itis vely important to detect loss efnchronisation as soon as possible. One posgilsitib check the gndrame
continuousy asfor acquisition of gnchronisation. However, errors in the channel mdke t difficult to continuously
receive the expecte syndrames and theréore the decisiomust be based on thef@armationfrom several blocks, e.gp
to 50 blocks. Another possibifiis to check th number of errorsin each block and base the decision on thalbar of
errors in 50 bloks.

One possibilig for detecting blockysichronisation slips of oneths to use the Pl code, which does not usually

change on angiven tranmission. Iftheknown PI code is received corrggtbut isfound to be sifiied one bit to the right
or to the Iét, then a one bit clock-slip is detected. The decoder canrtimediatey correct the clock-slip.

C.2 Shit register arrangementfor deriving group and block s/nchronisation information

There are severahethods using dier hardware or stiware techniquedor deriving group and block
synchronisatiainformation Onepossiblemethod is described below. Figure C.1 shows a block diagfrashift-register
arrangenert for derivinggroup and block synchronisatio information from the received data stiea It may be seen to
comprisefive main elenents:

a) 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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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;

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

Synd - B
yndrome ————— C Group and
detection L —— - R Is block sync.
circuits — D puises output
_ - -
} px
Data input Polynomial
Data input 26-bit shift register division register
Clock Clock Clear
input _ input Gated clock 2 (26 pulses per data bit)
A/B
input
select.
L Gated clock 1 (27 pulses per data bit)
JE— — —4
Data clock input
- S Q
FF
1
R Gate
FF
. - 2 _
— Q Gate \ .
Reset T<‘_2/
Free running 27
fost clock +28 Q
{38 kHz) counter ] FF
with 3
end stops 9] a -
P Q Gate
3
- - I
* The circuit of thisregister

is represented in figure B.2 (anrex B)

Figure C.1 - Group and block synchronisation detection circuit

Assume that themodulo-28 counter is initiaif on its t@ endst@ (stake 27). Then FF2 and FF3 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, thfast clock circulates #26 bits currently stored in the shift-register around, 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 diigure B.4. Tlesyndramescorrespondingo off set words A to D
are shown in the table below.

Table C.1

Offset Offset word Syndrome

dgdsd7, do $55.%
A 0011111100 0101111111
B 0110011000 0000001110
C 0101101000 0100101111
C 1101010000 1011101100
D 0110110100 1010010111

When the syndrame correspondingp one othefive dffset words i$ound, a blockynchronisatio pulseis given
out of the appropriat one of the five outputs of the aobinational logic circuit. With high probab#it(99.5% this will
only occur when the stored 26 bits are eplete errorfree block.

This decoding processust all be achieved in under one data-bit peri@#2 us).

On the next data-cloghulsethewhole processepeatsvith the new data bit in thefienost cell of the 26-bit sfi-
register and all the other bits fibd along one place theright. Thusablocksynchronisation pulse will usuglbe denved
once evey 26 bits and willmark the end of each received block.

Moreover, sincethe circuit identifies which défset word A, B, C, Cor D was added to the blacgroup
synchronisation is also achieved.

These group and block ynchronisation pulses cannot be used diyebicause with thisystan false
synchronisatio pulsesdue to datamimicking or errors will occur. On average (with randdatg false synchronisation
pulses occupnce in evay 1024/5 bits or approxinately six times per second. f8ilarly, when errors occur, block
synchronisation pulsewill be missed because even with correct blogkchronisation one dhe "correct"syndrames
corresponding to one of tliwe off set words will not result.

Thus it is necessarto have sme sort ofblock s/chronisatiorflywheel to elminate spuriousysichronisation

pulses andill in the missing ones. This could be achieved with yone of the standard strategies, but should take into

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

b15 b12 bll b8 b7 b4 b3 bO

Figure D.1 - PI structure

Bits b to b,: Country code
Codes are indicated on thep offigure D.3 and table D.1. Code 0 (Hex) $imalt be usedior country
identification.

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

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

General remarkAll codes are bingrcoded Hex nmbers.

Codes shall be assigned in such & Weat autonatic search tung to other transmitters radiating the sae
progranme can locate #hsame progranme identfication code, i.e. all 16 bits shall be identical. In cases where during a
few progranme hoursa networkis split to radiate dferent progrenmes, each of these prognees shall cagra dif erent
progranme identfication code, P using dif erent coverage-area codes.

D.2 Extended country codes
Extended counyrcodeqseetable D.1) shall be transitted in type 1A groups to render the coyntiode in bits

b,s to by, of the PI code unique. The Extended countride (ECC) is carried in Variant O ofBlock 3 oftype 1Agroups
and consists of eight bits. This Variant shall be trattsd at least once eweminute.

Usage Bit allocation in Block 3
Group type 1A B15|014|b13| 12011 |b1o| bg | bg | b7 | bg | b5 | by | bs | by | by |bg
Variant code 0 LA|O|O0O]O OPC Extended Country Code
| Radio Paging D
Usage code 2

Linkage Actuator

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
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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

3
(==



Licensed Copy: London South Bank University, London South Bank University, Thu Dec 28 15:51:11 GMT+00:00 2006, Uncontrolled Copy, (c) BSI

Table D.1

EN 62106:2001

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 1 2

EO DE Dz
E1l GR CY
E2 MA CZ
E3 IE
E4 MD EE

AD

PL
TR

1ISO
code

AL
Dz
AD

PT
BE

BY

BG
ES
HR
CY
Ccz

or

GR
HU
IS
Q
IE
IL

IL

VA
MK

ECC and
Country code

EO

EO 2
EO 3
EO A
E4 8
EO 6
E3 F
E4 F
E1l 8
E2 E
E3 C
E1l 2
E2 2
E1l 9
EO F
E4 2
E1l 9
El 6
E1l F
EO D
EO 1
El A
E1l 1
EO B
E2 A
E1l B
E3 2
EO 4

5 6 7
IT BE RU

JO F LU
SK SY TN

UA

Country

Italy

Jordan
Latvia
Lebaron
Libya
Liechtens&in
Lithuania
Luxembourg
Macedonia
Madeira (Portugal)
Malta
Moldova
Monaco
Morocco

Netherlands
Norway

Pdestine

Poland

Portugal

Romania
RussiarFederation
San Marino
Slovakia

Slovenia

Spain

Sweden
Switzerland
Syrian Arab Repubic
Tunisia

Turkey

Ukraine

United Kingdom
Vatican Ciy State
Yugoslavia

8 9 A

PS AL AT
BG DK Gl

LI IS
NL Lv LB
PT Sl

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

annex N.

HU
Q
MC

1ISO
code

MT

LT
HR

DE

YU

ECC and
Country code

EO
El
E3
E3
E1l
E2
E2
El
E3
E4
EO
E4
E2
E2

PERO0®2~Ngo0g” 0an

m
N
OROOWNORAMMO©UIW-NMO®WO® T ©

E F
EG

RO FR
ES NO
SE BY
BA

3 The county codes and Extended countcodesfor countries outside the European Broadcgstirea aregiven in
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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.

L: (Local) Locd progranmetrangnitted via a single transitter only during the whole tramsitting time.

Hex-coding rulesfor bits Q, to by:

Table D.2

Area coverage code | L N S R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12

HEX 0 1 2 3 4 5 6 7 8 9 A B C D E F
D.5 Programme reference number
Bits b, to hy:
Decimal Numbers hex
00 00 Not assjned
01to 255 01to FF In orde to clearly identify the diff erent progranme families, these codes 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 648). The sae codes have been given to leatthes charactersn all three tables. Care
has been taken thedesignof the coding tables to ensure that it will be possible tofgatikthe requirenents within lage
geographical areas with each repertarel it is therdore likely that sane receivers will be equipped to displanly the
characters included in onetbethreerepertoires.Nonetheless, it will be necesg#o provide ifiormation identiying the
repertoire in usgn orde to ensuethat the disphacorresponds as clogeds possible to the intentionstbé broadcasting
organisation when received on a receiver able to gigplaracterérom more than one repertoire.

The repertoire tables were designgdte EBU [12 with the view to cover the requirents satiy/ing the use
of languages within the European Broadcasting Art@weve a compromise had to benade to keep these tablesad!
in size. Asaconsequereof this, one or the otha charactefrom a particular language wagtieut, because it is possible
to substitute it p another. For exaple, in Greek, wall theta §) should be substituted/lzapital theta®).

In accordance with the practice in the videotex service, wherethan one character repertoire isfahed also,
control codes have thdmre been allocated to distinguish betweenbdsc (GO) and two auxiligr(G1 and G2) code-
tables. The selection of the required code-table is cortiaNédeote by thetrangnission of thecorresponding repertoire
control characters; Sl (0/15), SO (0/14) dr82 (1/11followed by 6/14¥). In radio-data, it is cortlled by the
trangmnission of one of théollowing pairs of repertoire control characters:

- 0/15, 0/15: code-table digure E.1
- 0/14, 0/14: code-table éigure E.2
- 1/11, 6/14: code-table digure E.3

These characters do not ocgwpspae in the display, but have Hect on the dispiable characters having the
same address, and on aharacterfiavingnumerically higher addresses up to, but not including, the addressabifier
repertoire control character. Infdalt ofa repertoire control character, the digptading taking €ea at addres® shall
be assmed to be in accordance wittgure E.1.

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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m

—

O

N—r

>

8— For exanple, the nene ofthe second Greek prognee service could be tramitted in type 0 groups allows:

@)

8 Characters: AE YT EP (0]

> Text sgment address 0 1 2 3

s

S Text segnent address  Character codes Characters Effect

2 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

8 2 4/5, 5/0 E,P Third two letters

g 3 4/15, 2/0 o} Last letter and space

e

8 Additional displayable characters for:

|i Displayable characters from the EBU common-core Complete Latin-based

2 code table of 1SO Norm 646: (7 languages) pertoire (25 languag

o /

— b7 0 0 0 0 0 0 1 1 1 1 1 1 1 1

'F! b6 ] 0 1 1 1 1 o] 0 ‘0 0 1 i 1 1

—

L.O. b5 1 1 0 0 1 1 0 0 1 1 0 0 1 1

LO —

—i b4 0 1 0 1 0 1 0 1 0 1 0 1 0 1

©

N

S b3 | b2 | bl | bO 2 3 4 5 6 7 8 9 10 11 12 13 14 15

a

5 ololo]o 0 0 @ P ” p i a 2 = A A x e

|E olo]|oji 1 ! 1 A 0 a q 3 3 « ' A A A 2

> ojo|t]o 2 " 2 B R b r & & ® ! E £ E ®

Iz olol| 11 3 # 3 c s c s & & %o : i i ® ®

3]

= oli1{0}o0 4 ol 4 D T d t 1 1 e + 1 i $ &

C —

) o|1{0]1 5 % 5 E u e u i i & i i i 4 §

i~ R . P - ~ ~

c 0 1 1 0 6 & 6 F v £ v & o bl n o] ¢] 0] o

[ —_—

2] o111 7 . 7 G W g w ) 5 8 a d s} @ &

- - "

= 1|{ojofo 8 ( 8 H X h x a 4 T @ U U P b

8 1folo}] 9 ) 9 I Y i y b 4 '3 é i i} ] 1
—

S 1{ol1]of 10 * 3 z j z N i £ s R ¥ i £

-8 tlol 1|1 11 + ; K [ «x 3"’ ¢ ¢ $ ° & b é é

o

—l t|{1]0]o0 12 , < L \ z | $ s «— A $ g § &

2 11| o]l 13 - = M 19 m § ™ g § t Y z b z H

B . z B SRR T

o 1|1j1]o0 14 . > N n i 1 — % ) d 3

E Pl 15 / ? 0 o by ij } § I l 3

D

X

c

©

m

-

=

o Figure E.1- Code table for 218 displayable charactersiingthecomplee EBU Latin-based repertoire. The characters

2 shown in positions marked) in the table are those of thienternational reference version" of ISO Publicatiorb@Hat

o do not appeamithecompleelLatin-basel repertoire given in Appendix 2 of EBU document Tech. 3232 (2nd edition, 1982).

'8 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

o 15; Column 3 lines Oto 9; Column 4 lines 1to 15 Column 5 lines Oto 10.
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O
N—r
>
8— 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).
S
Q
[s)
s
c
)
O
5 Part of the EBU

EBU complete Latin-based
Ld Latin (1SO Publication 646) common-core repertoire Cyrillic ete. Greek
O r A A\Y4 A —\/ A N7 A NS A \
o I
N b7 0 0 I 0 0 0o, 0 1 1 1 1 1 1 1 |
o +
Q b6 0 0 1 1 1 | 1 0 0 0 0 1 i 1 | |
8 b5 1 1 0 0 1 1 0 0 1 1 o . (4} 1 ) |
F 4 4 - -
|_ ba 0 1 0 | ) 0 1 Q0 1 0 ] 0 1 0 1
= T
8 b3.b2‘bl‘b0 2 3 4 5 6 7 8 9 10 11 12 13 14 15
b
7 00 0‘0 0 o] e p ” p 5 a = ¢ € v Mn =
Q o 0 ol 1 - 1 A 0 a q 3 3 t ' 'l ‘b a Q
g 00 1 0 2 2 B R | b r é;a ® "Rbi d’ 6 P
S 00 1.1 3 # 3 c s c s > 8 %o ’ y w 4 )
o) 0°1:0:0 a o a D T d t { 3 i + | u 3 :
S 2
lE 0 Fla 0 1 5 % 5 E U e o i 7 & i E 18] € 3
Z: o'1 1 0 6 & 6 F v f v 6 5 i fh @ 1y P 0]
i 01 11 7 ' 7 G W g w 3 8 8 4 f b ¥ r
() :
> 1o lolo 8 ( 8 H X h x a a t t b u Y, =
c v
) 1 oo 9 ) 9 I Y i y u [ e é H H t u
4 J 1 ~
— 1 ol1]|o 10 * J Z j z N it £ + x 3 X 4
G x - 1 '
m Lol 11 + K [ x 3“) ¢ ¢ $ ° K & x S
C AJ
5 1 140 12 , < L \ 1 I [ $ — Va a § A A
(@] — ¢+ 4 . 1 1
%) Lo 13 - = M 190 m Pl s 3 1 Y 4 3 " Yy
5 ool 1a > N n i L — | % | b a v A
o . -
c 1 T 11 15 / ? 0 o | ij | § bl é ®
o A
—
>
=
N
S
o
=
c
D
X
c
@
M 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
o required for texts in Serbo-Crodfovenian, Slovakian, Hungarian and Roman)arhe characters shown in positions
2 marked(*) in the table are those of tHternational reference versiomf ISO Publication 646 that do happearin the
o "complete Latin-based repertoire" given in Appendix 2 of EBU document Tech(23@2B32dition, 198p[12].
gl
c
o
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o
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7
c
)
Q
_|

75



Licensed Copy: London South Bank University, London South Bank University, Thu Dec 28 15:51:11 GMT+00:00 2006, Uncontrolled Copy, (c) BSI

EN 62106:2001

Latin (ISO Publication 648) Arabic Hebrew Cyrillic etc. Greek
f e N/ A— nY4 A 2\ %4 A N/ A A

b7 0 o | o 0 0 0 R 1 1 ! 1 ! !

b6 0 ) 1 1 1 ) 1 0 0 0 ) 1 | 1 |

b5 1 1 : 0 707 ! 1 : 1 0 0 1 ] 1 0 0 i 1

b4 0 ! o] 1 0 1 0 1 0 1 0 1 7 0 l%
b3 b2 bl bo 2 3 4 5 6 7 8.1 9 10 1 12 13 14 15
0'0 0:0 0 0 @ P ” p 2 K R 1 € ¥ n T
0 0 0 T 1 1 ! 1 A 0 a q Y £ a a A /b -] Q
00 10 2 ' 2 B R b r I a ¥ b d 6 P
00 1 1 3 # 3 c s c s 3 3 1 a y w ¢ 5
0 1°0 0 4 o 4 D T d t N ‘ s a 1 a [ 3 <
01 0 1 5 % 5 E U e u A < 1 » 3 10 € 3
0110 6 & 6 F v £ v A 3 X Y o w © o
o1 1 h 7 ' 7 G W g w D 4 n 14 r b 7 r
1 0 o]0 8 { 8 H X h x kY > v 1 b u v, z
AR 9 ) 9 I Y i y ) g ’ v H '] L v
10 1o 10 » : J z 3 z ) 9 3 n K 3 T 4
1o 1 11 + ; K [ « } i 2 1 ° K & x 8
11 0]0 12 , < L \ 1 | o — Yy Va a ] X A
11 ool 13 - = M 10 m {0l o t 3 2 b % p L
1. 110 14 . > N n ¢ ) — v Vs b d v A
1 ITI i) s / 2 o o \ b | 3 § bl & w

Figure E.3 - Code table for a combined repertoire consisting of the ISO Publication 646 Latin-based alphabet, Greek,
upper-cas Cyrillic and Hebrew and Arabic. The chasters shown in positions mark€dl in the table are those of the
"international reference version" of ISO Publication 646 that do not appear icdhneplete Latin-based repertoire” given

in Appendix 2 of EBU document Tech. 3232d edition, 198p[12].
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ANNEX F
(normative)

Programme Type codes

Note: Different PTY codes applto the USA [15].

Table F.1
Number Code Programme type 8-character 16-character
display?) display?)

0 0 No pragramme type or undéned None None
1 1 News News News
2 10 Current Afairs Affairs Current Afairs
3 11 Information Info Information
4 100 Sport Sport Sport
5 101 Education Educate Education
6 110 Drama Drama Drama
7 111 Culture Culture Cultures
8 1000 Science Science Science
9 1001 | Varied Varied Varied Speech
10 1010 Pop Music Pop M Pop Music
11 1011 Rod Music Rok M Rod Music
12 1100 Eag Listenirg Music?) Eay M Eay Listening
13 1101 Light classical Light M Light Classics M
14 1110 Serious classical Classics Serious Classics
15 1111 Other Music Other M Other Music

Table F.1 is continued 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.

7
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Table F.1 continuettom previous pae:

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 Phone In
22 10110 | Travel Travel Travel & Touring
23 10111 | Leisure Leisure Leisure & Hobby
24 11000 | Jazz Music Jazz Jazz Music
25 11001 | County Music Country County Music
26 11010 | National Music Nation M National Music
27 11011 | Oldies Music Oldies Oldies Music
28 11100 | Folk Music Folk M Folk Music
29 11101 | Documentary Document Documentary
30 11110 | Alarm Test TEST Alarm Test
31 11111 | Alarm Alarm! Alarm - Alarm !

! These shorttens are recmmendedor the 8- or 16-character displaf the radio h English. Othelangua@ versions
are availablérom the EBU and the RDS Faruon the Internet World Wide Web site at URittp://www.rds.org.uk/.

N
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13

14

15

16
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Definition of the terms used to denote Programme {fpe

News

Current affairs

Information
Sport

Education

Drama

Culture

Science

Varied

Pop

Rock

Easy Listening?®

Light classics

Serious classics

Other music

Weather

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

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

Progranme the purpose of which is toypart advice in the widest sense.
Progranme concerned with araspect of sport.

Programme intended primarily to educate of which the formal element is
fundanental.

All radio plays and serials.

Progranmesconcernd with any aspet of nationd or regional culture,
including language, theatre, etc.

Progranmes about the natural sciences and techyolog

Usd for mainly speech-basd progranmesusually of light-entertaiment
nature, not coveredylother categories. Ergles include: quizzes, panel
games, personaljtinterviews.

Commercial music, which would genergilbe considered to be of current
popular appeal,ftenfeaturing in current or recent record sales charts.

Contanporaly modemn music, usually written and pdiormed by young
musicians.

Current contmporary music considered to be "galstening”, as oppose to
Pop, Rock or Classicabr one of the specializedusic syles,Jazz, Folk or
County. Music in this categgris dften but nbalways, vocal and usually
of short duration.

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

Performances ofmnajor orchestral worksysphonies, chaber music etc.,
and includig Grand Opera.
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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17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Finance

Stock Market reports, camerce, trading etc.

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

Social Affairs

Religion

Phone In

Travel

Leisure

Jazz Music

Country Music

National Music

Oldies Music

Folk Music

Documentary

Alarm Test

Alarm

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 their views aithyephone o at
a publicforum.

Features ahprogranmes concerned with travel to near daddestinations,
package tours and travel ideasdaopportunities. Not for use for

Announceaments about problems, delgys, or roadworks affecting

immediate travel where TP/TA shall be used.

Progranmes concerned with recreational activities in whicHistener might
participate. Exaples include, Gardening, Fishing, Antique collecting,
Cooking, Food & Wine etc.

Polyphonic, gncopatednusic characterisedybmprovisation.

Sorgs which originate from, or contine the muscal tradition ofthe
American SoutherStates. Characteriseg h straightorwardmelody and
narrative stoy line.

Current Popular Music of the Nation or Region in thairg1y’s language,
as opposed to International ‘Paghichis usually US or UK inspired and in
English.

Music from the so-called “golden age” of populausic.

Music which hasitsroots in thenusical culture oé particular natiopusually
played on acoustic ingiments. The narrative or stgrmay be based on
historical events or people.

Progranme concerned witliactual matters, presented in an investigative
style.

Broadcast when testingnergeng broadcast equipent or 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.

Note: These dénitions can slight} differ between various language versions.
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ANNEX G
(informative)

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)

"Local" MJD + local time

Year Month Day Day of week Week-year EWeek-number

* Offsets are positive for longitudes east of Greenwich and negative for longitudes west of Greenwich.

Figure G.1 - Conversion routes between Modified Julian Date (MJD) and
Coordinated Universal TinfgTC)

Theconversim between MD + UTC and thélocal" MJD + local time is smply amatte of addingor subtracting

thelocd off set Thisprocessnay, of course, involve acary" or "borrow" from the UTC d#f ecting the MD. The other
five conversion routes shown on the diagege detailed in theormulas below.

Table G.1 - §mbols used

MJD Modified Julian Day
uTC Coordinated UniersalTime
Yearfrom 1900 (eg. for 2003, Y = 103)
M Month from Januay (= 1) to Decenber (= 12)
D 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
fM=1orM=2therL=1; elsd. =0

MJD = 14 956 + D +int [ (Y- L) x 365,25] +int [ (M + 1 4 x 12) x 30,6001 ]

¢) To find WD from MJD

WD = [ (MJD + 2)mod 7]+ 1

d) To find MJD from WY, WN, WD

MJD = 15012 + WD + 7 x { WN + int [ (WY x 1 461/28) + 0,41] }

e) To find WY, WN from MJD

W =int [ (MID / 7)- 2 144,64 ]

WY =int [ (W x 28/ 1 461} 0,0079]
WN = W-int [ (WY x 1461/ 28) + 0,41]

Example:
MJID =45 218 W = 4315
Y =(19)82 WY =(19)82
M =9 (Septmber) WN = 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
Stereo The phase relationship between the pilot tone and the subcarrier is such thabthtsame
waves are crossintpe time axis gnultaneous}, the slopes have to be therga Since the
tolerance othe pilot tone can he2 Hz, the frequeng of the subcarrie can deviae by + 6 Hz.
H.2 Frequencydeviation
+ 3.5 kHz, if used siultaneous} with RDS on the sae transnitter
H.3 Modulation
AM
H.4 Traffic announcement identiication
H.4.1 Modulatiorfrequenyg: 125 Hz (57/Hz divided ty 456)
H.4.2 Tolerance: derivefdom 57 kHz subcarrier
H.4.3 Modulation depthm = 30%

H.5 Traffic area identification

H.5.1 Modulatiorfrequencies: derivellom the subcarriefrequency

Table H.1
Traffic area Frequency (Hz) Frequenc_y division

ratio
A 23.75 2400
B 28.2738 2016
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 Block 3
Group type 1A D15 b14| D13 D12 D11\ D1g| bg | bg| b7 | bg | bs| by | bz | by | by |bg
Variant code 3 LAJO |1 |1 |X|X|X|X Language identification code
L Reserved

Variant code
Linkage Actuator

Figure J.1

Table J.1

a) European languages written in latin-based alphabets:

Code Language Code Language
(Hexadecimal) (Hexadecimal)
00 Unkown/not appicabe 20 Polish
01 Albanian 21 Portuguese
02 Breton 22 Romanian
03 Catdan 23 Romansh
04 Croatian 24 Serbian
05 Welsh 25 Slovak
06 Czech 26 Slovene
07 Danish 27 Finnish
08 German 28 Swedish
09 English 29 Turkish
0A Spanish 2A Flemish
0B Esperanto 2B Walloon
ocC Esbnian 2C
ob Basque 2D
OE Faroese 2E
OF French 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"

Q
=

EBU/ETSI-JTC European Telecommunication Standard, 1993.
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Code
(Hexadecimal)

16
17
18
19

b) Other languages:

Code
(Hexadecimal)

7F
7E
7D

L anguage

Lappish

Latin

Latvian
Luxenbourgian
Lithuanian
Hungarian
Maltese

Dutch
Norwegian
Occitan

L anguage

Ambhaic
Arabic
Armenian
Assamese
Azerbijani
Bamlora
Belorussian
Bengali
Bulgarian
Burmese
Chinese
Chuash
Dari

Fulani
Georgan
Greek
Guijurati
Gurani
Hausa
Hebrew
Hindi
Indonesian
Japaese
Kannada
Kazakh
Khmer
Korean
Laoctian
Macedonian
Malagasay
Malaysian
Moldavian

Code
(Hexadecmal)

36
37
38
39

Code
(Hexadecmal)

5F
5E
5D

EN 62106:2001

Language

_ Reserved for

— e

L anguage

Marathi
Ndebele
Nepdi
Oriya
Papamento
Persian
Punjabi
Pushtu
Quechua
Russian
Ruthenian
Serbo-Croat
Shona
Sinhdese
Somali
SrananTongo
Swahili
Tadzhik
Tamil
Tatar
Telugu
Thai
Ukrainian
Urdu

Uzbek
Viethanese
Zulu

Background sund/
Clean feed

natbnd assgnment
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ANNEX K
(informative)

RDS logo?)

EPRD:S
RADIO DATA SYSTEM

R:D-S

RADIO DATA SYSTEM

Note: The wordig "RADIO DATA SYSTEM" may be anitted.

When EON ismplemented, théollowing logosmay be used

&P RIDIS

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.

0]
(e}
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ANNEX L
(informative)

Open data registration

L.1 All countries except the USA

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 (evel questiommust be answered - the RDS Registratioffsce wil| adviseif difficulty is experienced)
and sehto the RDSRegistrations @ice, together with the mainal fee of CHF 500, which is gable in advance. Subject
to sati$actory completion, an AID nmber will be allocated and a cppf the Fom will be returned to the applicant.

Transnissions caing an AID mustadherefully to the details, spéitations and rerences of the relevant
registration (Any subsequent updates, that doatmngethefundanental requirenentsfor the transiission ofthat ODA,
may allow continued use of thersa AID, but advice should be soudghtm the RDS Registrationsftice.)

Details wil bekept in the EBU/RDS Forum ODA Directoty, which will be publishedirom time to time, and an
up-to-date version of the Direcyowill be maintained on the RDS FaruWeb site at UR: http://www.rds.org.uk/.

Users of an AID must satisfy themselves as to the validity fitiaimd the accuracy of all relatinformation
and mustaccep all due coneequence The RDS Registrations fice is not liable for any incidental, special or
consequential damages arising out of the use or inability to use an AID, wimetitagrsmission or reception equipment.

Note: AID codes are Internationglbllocated and recognized.
Form 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

European Broadcasgrnion /

Union Européenne de Radio-Télévision
Ancienne Route 17A

Case postale 67

CH-1218 Grand Saconnex GE
SWITZERLAND - SUISSE

Application Date:

Question

Infor mation

Comment

Applicants Nane:

Title/Name of contact

Organisation:

Compary Name

Organisation Address:

Street 1

Street 2

Town/City

Area/County

Postal Code

Country

Application Nane:

5 or 6 wordsmaximum

Application Description:

Please use additional pages if desireq

Give asmuch detail as possible.

Open Datanode:

Choose onenode, only

(see 3.1.5.4)

ODA details, Tick, if publication not permitted [ ] | Giveall details, proprietary
specfications and documents and rierences.
references:

Please attach additional pages.

Capaciy requiranentfor
both the ODA and AID
groups:

Tick, if publication not permitted [ ]

=) I ODAyroups/second
D) v \pe 3Agroupsminute

Please use additional pages if desired.

Indicate: ODAgroups/secotand
type 3Agroupsiinute. Describe
ary constraints.
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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 mobile RDS
all RDS groups are received? Tick, if considered [ ]| applications

Does the application provide thaeans to

identify the Service Provider? Tick, if considered [ ]

Does the application allofor future proding, by

upgrading? Tick, if considered [ ]

Does the application require sub-sets of Use ofvariant codes and/or
associated applications? Tick, if considered [ ]| other groups (eg clockrie)
Does the application include provision to Pl and AF

reference other trangssions caring the sane

service? Tick, if considered [ ]

Does the application include an additiongela RDS alreag has

of error protection? Tick, if considered [ ]| considerable capability
Does the application include egption? Tick, if considered [ ]

Does the application include datangaression? | Tick, if considered [ ]

Haveyou ddined the capagitrequirenentsfor
the application? Tick, if considered [ ]

Haveyou ddined the capagjtrequirenentsfor
the AID under nanal conditions? Tick, if considered [ ]

Is your application able to asse and lose the
use of a groupype? Tick, if considered [ ]

If so, haveyou ddined the AID signaling when
use of a channel is assed? Tick, 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.

While the basic protocoffers all the basifeatures necessgdior anational service, the enhanced pagiffgis
a great nmber of mprovements such as:

- An eag-to-implement international service.

- Multi operator and/omulti area paging services.
More than theséeatures, the enhanced pagifitecs a drenatically increased battgiife time.

Themessage labelling has also beepiioved: amessage chtounte and arepetition flag have been addédr
a better reliabilig of the paging service.

Thefollowing abbreviations are used in this annex:

CCF CurrentCarrier Frequency
CS Cycle Selection
CT Clock Time

ECC ExtendedCountry Code
EPP EnhancedPagingProtocol
IT I ntervalNumbering

NI Nationall nternational
OPC OPeratorCode

PAC PagingAreaCode

PIN Programme | tem Number
Sl System I nformation

STY SubTY pegroup

VAS ValueAddedServices

M.2 Basicpaging protocol
M.2.1 Coding characteristicsfor paging

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.

b 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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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 y/pe 1A (radio paging codesasdefined in M.2.1.1.2)

are used to designate the tnaitter networkto agroup of page group codes. Pagers not belonging to the designated group
codesmust not lock to the trangtter.

The group designations arefatlows:

Table M.1

B, | B; | B, Group codes Number of group codes
0 0 0 No ba::srll(;r[])gng on

0 0 1 00-99 100

0 1 0 00-39 40

0 1 1 40-99 60

1 0 0 40-69 30

1 0 1 70-99 30

1 1 0 00-19 20

1 1 1 20-39 20

The tranmitter network group designationakes it possible to distribute the paging caller one tdour
networks, e.g. several networks during-tiane and a single network during the nigimti Threnumber of group codes
in each network is shown beldwar the dfferent nunber of networks in operation.

Number oftransnitter Number ofgroup
netwoks codes respeatly
1 100
2 40/60
3 40/30/30
4 20/20/30/30

91



Licensed Copy: London South Bank University, London South Bank University, Thu Dec 28 15:51:11 GMT+00:00 2006, Uncontrolled Copy, (c) BSI

©
\V]

EN 62106:2001

M.2.1.3 Transmission sequern(battery saving)

Group: 4A 1A 1A 1A 1A 1A 1A 1A 1A 1A 4A
Interval: 10 2 a3 4 s e a7 loig o9 10

i 60s |

Timing within intervals:

= 11 B ——
1A 1A 1A 1A 1A 1A 1A

6s + 0.1s ———

7s +0.1s
1A number within interval 1 2 3 4 5 6 1
Bit B, 1 1 0 0 0 0 1
Bit Bg 0 J3 J2 J1 JO 1 0

For battey saving purposes, eantinute is divided into ten intervals efjual length (10 ... 19). Each paging
receive belongs to the interval corresponding to the last digisahdividud code (digit 0 belongsto 10 ard soon).
Paging calls are placed within the interval corresponding to the last digit or i¢hiwad intervalsollowing that
interval.

To enable the receivers tgrehronize to thcorred interval, the last two bits, Band B, of thefive last bits
of block 2 ofGroup tpe 1A are used. The startasf interval is indicatedyithe transnission of two 1A groups with
B, =1 (in interval 10 théirst 1A group is replacedy®tA). Thefirst 1A (or 4Afor I0) growp is transmitted at the start
interval and the othrene secol later. Within an interval at least thremsore 1A groups are tramitted (bit B, = 0).
Bit B, of 1A groupsnumber 2, 3, 4 and 5 is used to sequentiatinsnit thefour bitsJ3, J2, J1, JO of the BCD-coded
interval number O ... 9. Excesg 1Agroups within an intesal have their bit B = 1.

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

- if an errorfree reception of the intervalarking (3, J2, J1, JO) is not the one expected.

Checking 0fJ3, J2, J1, JO is not necessaieach tine the receiver leaves baftezravingmode.

M.2.1.4 Locking to a channel

M.2.1.4.1

M.2.1.4.2

M.2.1.4.3

M.2.1.4.4

The receiver searchésr one otthe dfset words A ... DWhen this iSound, it searchd®r the next
expected ffset word at a distancé:m times & bits,n=1 ... 6. When twoféset words hae been
found, the receiver iyschronized to both block and graudfter block and groupysichronization,
the receivemustfind the orred country code (within the Rtode) andyroup degjnation ofthe
trangnitter network.

When scanninghe frequenyg band, block and grougyschronizatiormust occur within 1 sec. and
correct countr code and group designatiomust befound within 2 sec.féer block and group
synchronization. Otherwise the receivaust leave the channel.

When locking to the channeltar battey savingmode, blo& and group gnchronization and the
reception ofcorrect counyy code and tramsitter group dsignation must occur within 15 sec.
Otherwise the receiver shall leave the channel.

For quick scanning, thefiormation about alternativigequencies in grouype 0Amay be used.

M.2.1.5 Loss of synchronization

M.2.1.5.1

M.2.1.5.2

M.2.1.5.3

Clockslip may be detectedybusing thefact that the programme identification (PI) coeé is rarely
altered. B calculating the yndrame for this block and the block $kéd plushminus one bit, it is
possible to see whether clockslip has ol If the information becanes correct fier a one bit
shift, it is considered that a clockslip has occurred, all received datdtisdshtcordingl and the
receiver is correcglsynchronized.

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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Group ype 7A:

M.2.1.6.1 General

M.2.1.6 Group type 7A message format

Paging Paging segment

Licensed Copy: London South Bank University, London South Bank University, Thu Dec 28 15:51:11 GMT+00:00 2006, Uncontrolled Copy, (c) BSI

©©
=~

B,TP A/B  address code
i T 7
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
NN L1 [EEERA RN NN RN
o11iafo] [AT[T[n]n

Figure M.1 - Group type 7A message format for Radio Paging

Table M.2

T, T, T, To Message contents:

0 0 0 0 No additiond messaje

0 0 0 1 Pat of functions messaye

0 0 1 X 10 digit numeric messae or pat of functions
message

0 1 X X 18 digit numeric messaye or 15 digit numeric
messae in internationd paging

1 X X X Alphanuneric messaje

X indicates state 0 or 1

Block 1 canprises the Pl cod®und as théirst blodk of every RDSgroup tpe. Bloks 3 and 4 are usédr
paging information.

In block 2 thefive lag bits are used to contrd the paging information. Bit AB, paing A/B, is used as Hag
which changes its value betweeff eient paging calls thus indicating the stardofw or repeatd call. Bits T,-T,
are used as a 4-bit paging segit address code and to indicate tipetof additionamessage thdbllows:
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M.2.1.6.2 Paging without additional message

Group ype 7A:

Paging Paging segment
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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
NN L1 LI L1 RN NN
7A
group
0111111 o| |A/Bo‘0‘o‘o|(1) v1 ‘YZ ‘21 ‘ zz| 23‘24 ‘ n.u.

Figure M.2 - Group type 7A paging without additional messag

Y1Y2
Z1..24
Ynand A&
n.u.

denotes thgroup code
denotes the individual code within the group
denote BCEcoded dgits 0 ... 9
8 last bits oblock 4 not used.

The paging segent address code, used to indicate the contents of blocks 3 and 4, is set to 0000.

M.2.1.6.3 Paging with additional numeric message

The additional nmeric message is transtted in one or two 7A groug®llowing thefirst 7A grou of the
call. Other groupypesmay be tranmitted in between:

Other 7A Other 7A Other 7A
group group group group group group .. etc
types 1 types 2 types 3
Paging Paging segment
B,TP A/B  address code
it i/
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
NN L1 LI L1 NN NN
7A
group
0 1 1 1 o| A/B ofo|1]0]| Y1 Y2 71 72 z3 74 Al A2
A/B olo|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

N
it

Figure M.4 - Group type 7A paging with additional 18 digit message

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 paging segment address code is used to indicate the contents of blocks 3 and 4 in respective groups:

Table M.3
T, | T, | T, | T, | Contents of blocks 3 and 4
10- digit message:
0 0 1 0 Group and individual code Y1Y2 Z1...Z4 plus message digits Al...A2
0 0 1 1 Message digits A3...A10
18-digit message:
0 1 0 0 Group and individual code Y1Y2 Z1...Z4 plus message digits Al...A2
0 1 0 1 Message digits A3...A10
0 1 1 0 Message digits A11...A18
Y1Y2 denotes the group code
Z1..Z4 denotes the individual code within the group
Ynand A denote BCD-coded digits 0 ... 9
Al..Al18 denotes the numeric message
An denotes a hexadecimal character 0 ... A

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

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

M.2.1.6.4 Paging with additional alphanumeric message

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

between:

Other
group
types

7A

group

1

Other TA
group group
types 2

Other
group
types

TA

group

3

.. etc
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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

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/Blooo @ Yl‘YZ 21‘22 23‘24 n.u.
M1lolo|1]| @ c, c, Cy C,
K MO\lI o[ e [ o | [ [ s ]
| ‘ ! ‘ ! ‘ t ‘ 0 | k+5) | Cn+20 ‘ Cns21 | | Chi2z ‘ Chs23 |
% Ml\lM [ o [ ol | [ 6l | 6l ]
3 TO

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

The paging segment address code is used to indicate the contents of blocks 3 and 4 in respective groups:

Table M.4

Contents of blocks 3 and 4

—
w
—
N
e
—
S

Group and individual code Y1Y2 Z1 to Z4

Message characters C,

n+3

Message characters,£C,,,

Message characters,G C..1;

Message characters,¢ C,.15

Message characters, G C.10

Message characters, G, C,.»3

S R S
Rrlr|lr]lr]|lo]lo|lo]o
Rrlr|lololr]r|lo]o
rlo|lr]lolr]o|r]o

End of alphanumeric message: last four or fewer message charactgrs

Paging segment address code is repeated cyclically 1001 ... 1110 for every 24rshafrfitemessage
transmitted f is increased by 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
Z1..74
Ynand A

Cn"'cn+23

n.u.

denotes the group code
denotes the individual code within the group

denote BCD-coded digits 0 ... 9
denotes a message character coded in 8 bits

according to annex E
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 additional numeric message is transmiitetivo 7A groups following the first 7A group of the call.
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
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 L1 [EEEEEEEE] NN EEEN RN
7A
group
0 1 1 1 0| A/B of1]|1]1| @ Y1 Y2 71 72 z3 Z4 X1 X2
A/B of1]|0]1| (2 X3 Al A2 | A3 A4 A5 A6 A7
A/B of1|1(0| @ | A8 A9 | A10 | A1l Al2 | A13 | Al4 | A15

Figure M.6 - Group type 7A paging with additional international 15 digit message



Licensed Copy: London South Bank University, London South Bank University, Thu Dec 28 15:51:11 GMT+00:00 2006, Uncontrolled Copy, (c) BSI

EN 62106:2001

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
T3 TZ Tl TO . P
International 15 digit message
Group and individual code plus
0 1 1 1 .
country code digit 1 and 2
Country code digit 3 plus additional
0 1| o0 1. o
information digits 1 to 7
0 1 1 0 Additional information digits 8 to 15
Y1Y2 denotes the group code
Z1..Z4 denotes the individual code
X1...X3 denotes the country code according to CCITT Rec. E212
Xn, Ynand A denote BCD-coded digits 0 ... 9
Al..Al15 denotes the additional numeric message
An denotes a hexadecimal character O ... A.

Hexadecimal A isised to indicake a space character in the message.

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

M.2.1.6.6 Functions message in international paging

The functions message is transmitted in one 7A group following the first 7A group of the call.

Other group types may be transmitted in between:

Other 7A Other 7A
group group group group ...etc
types 1 types 2
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] 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

Y1Y2 denotes the group code
Z1..Z4 denotes the individual code
X1...X3 denotes the country code according to CCITT Rec. E212
Xn, Ynand -n denote BCD-coded digits 0 ... 9
F1...F7 denotes the functions message (e.g. for future applications such as
control of paging receivers)
Fn denotes a hexadecimal character O ... F

A new or repeated functions message is marked by altering the "paging A/B" flag.
M.3 Enhanced Paging
M.3.1 Introduction

Beside the paging system described in pardgvag that will be referred to as "basic paging", this clause
introduces an "enhanced paging" protocol keeping the compatibility with the existing one.

The aim of enhanced paging protocol is to upgradédttery lifetime of the pager, as well as easily
permit regional and international paging, multi operator and multi services operation.

M.3.2 Multi operator / area paging

In order to offer real internatiohpagirg servicesit isimportari to identify completely the country during
the channel locking, and so to use the Extended Country Code (ECC) as defined in 1A group, variant 0.

An OPerator Code (OPC) is used to alldiff erent operators to provide a paging service in the same
country, as well as a Paging Area Code (PAGictvallows a paging seite with a coverage different from a
nation wide one.

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

As Group Designation code is no longer used, the rahafi subscribers is still possible with PAC,
nonetheless it is possdfior 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 eitheat 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.

M.3.2.2 Operator Code

OPC allows to have more than one operator to function in a coWithin acountry, ead operator shall have
its own unique code. OPC is coded on 4 bits to allow 15 operators.

The figure zero is not valid fonaperatoyand meanghat enhanced paging protocol is not implemented on the
channel (see note 1 in M.3.2.4.3).
M.3.2.3 Extended Country Code

In order to uniquely define each country for enhdnieternationdservice ECCis used as defined in 1A group,
variant 0.

For the majority of pagers which are used in national mdueking the country part of the PI code will be

sufficient for channel locking, full ECC being checked in a second step, especially for pagers set in international mode.

M.3.2.4 Description of usage of 1A group variants for paging

M.3.2.4.1 Use of 1A variant 0 when PIN information is transmitted

B,TP
|
i
bl code Chec)liword Gt;gip Ty Checliword Slow labeling Checliword Program item Chectword
offset A [code offset B codes offset C number code offset D
LOLI Pl rld L1 HHHM\ LUl LILIL LIl
5b[‘ts
{ Radio Paging
sToToalo] - coset” [W[oToTolore] oc | [lFlAZ 2]l AR A
| (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 i Checkword ¢ Checkword Checkword
Checkword |Group| eckwor eckwor P f eckwor
rogram item
PI code + type | | | PTY + opc| | PAC? + 9 +
offset A |code offset B offset C number code offset D
LIl L1 HHHW‘H NN LIl
5 bits
S | Radio Paging Codes |
sToToao] eeemz1is [0 1T0] EEEEEEEEREEEEEEE

day hour minute

) and?): See notes below figure M.10b
n.u. means not used

Figure M.9 - variant 2 of 1A group with PIN

Variant 2 is dedicated to paging and will transmit OPC and PAC.
The four bits 2 28 of the slow labelling code (see Figure M.9 and M.10b) mitrtee OPC as ivariant O.

The two bits 2- 2° of the slow labelling code (see Figure M.9 and M.10b) are set to zenowshte ignored by
the pager.

All values are reservefr future use.
The six bits 2 2° of the slow labellig code (see gure M.9 and M.10b) transmit the PAC.
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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 1 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 I
01010110 Codes |LA‘03030‘0P(:1| ECC ololololo|o| PAC? OPC' | subtype0
I (seeM2.1.1.2) —
0:0:0:/0:0|2f0:0 ECC sub type 1
0:0:0:0:0[(1f0:1 for future use
0:0:0:0:0[1f1:0 for future use
0/0:0:010]1[1:1 ccr?
Figure M.10a - variant 0 of 1A group without PIN
B,TP n.u.
i |
Checkword [Group Checkword Checkword Checkword
Pl code + type PTY + OPC} PAC? + +
offset A code offset B offset C offset D
NN [ 1] HHHM NN LIl
5 bits
| Radio Paging L —
0ioioi1]o Codes  [ia[o 1 0 oioioioiofo] pac? orc! | subtypeo
! (seeM2.1.1.2) |

o}oioioio 1 oio ECC sub type 1
OOOOO 1 0%1 for future use
OOOOO 1 1%0 for future use
0i0ioioiof1f1i1 ccF®
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:

Table M.7

23 | 22 Usage of the remaining 8 bits

0 0 | Transmit ECC

0 1 | Reserved for future use, must be set to zero

1 0 | Reserved for future use, must be set to zero

1 1 | Transmit CCF

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

If no othe RDSapplicationusing 1A groypis broadcast on the network, it is strongly recommended to use variant
2 of 1A group. The following paragraph explains the different possibilities.

M.3.2.5.2Compatibility and timing of 1A groups
Group type 4A is transmitted at the start of every minute. Group type 1A is transiniéadl @ce per second.

The OPCcodeis transmittel in the blocks3 and 4 in order to allow receivers to process a fast locking on or a fast leaving
of the channel in case variants of 1A groups, different from 0 and 2, are transmitted.
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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. Var. means variant, sty means sub type.

2. 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.

3. 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.

4, 1B groups are broadcast with valid PIN in orde respetthe 0.5 second repetition
time.

5. When two 1B groups aredmdcast between two 1A groups, the first one must be as
cloeaspossibeto thefirst 1A or 4A groups, and the second one masisitlose as
possible to the second 1A or 4A groups.

6. 1B groups are 0.5 s apart from 1A groups.

7. The use of 1A group, variants 0 or 2 during the broadcasfitfie®IN is obligatory,
which means that the compatibility with other applicationsericted during this
period (< 2 s).

8. 13A groups are optional and are represented here for information only.

Licensed Copy: London South Bank University, London South Bank University, Thu Dec 28 15:51:11 GMT+00:00 2006, Uncontrolled Copy, (c) BSI

105



Licensed Copy: London South Bank University, London South Bank University, Thu Dec 28 15:51:11 GMT+00:00 2006, Uncontrolled Copy, (c) BSI

EN 62106:2001

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
1A 13A 13A 1A 1A 1A
var. 2 styl var. 2 styl var. 2 styl var. 2 styl
with ECC

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

I+1 interval
1A 1A 1A
var. 2 styl var. 2 styl var. 2 styl
with ECC

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

Start of :
| interval
1A 13A 13A 1A 1A 1A
var. 2 : var. 2 : var. 2 : var. 2 :
styl with styl styl styl
ECC or or or
or PIN PIN PIN
PIN

M.3.2.5.2.3Network not using PIN but other variants of 1A group

I+1 interval
1A | 1AI 1A "
var. 2 : var. 2 : var. 2 :
styl styl styl with
or or ECC
PIN PIN or
PIN

A mixing of 1A group, variant 0 and variant X (= 0) will be used according to each systsmequirements.

Beginning of a pagmintervd is always using a 1A group, variant 0, the PIN field is used to transmit S| when
other variants of 1A group are transmitted.

Start of :
| interval
1A 13A 13A 1A 1A 1A
var. 0 sty0 var. X var. X var. X
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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[+1 interva
1A 1A 1A
var. X var. X var. 0 styO



Start of :

| interval
1A 13A 13A 1A

var. 0 sty0 var. X°) sty0
or
var. 0 or 2
with PIN

the pager.

M.3.2.7 Locking criteria
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M.3.2.5.2.4 Network using PIN and other variants of 1A group

M.3.2.6 Services using multi operator/area

block andgroup synchronization

EN 62106:2001

A mixing of the aboe two methods is used, the only constraint being to transmit OPC every second, PAC each
two seconds and ECC at least once in the interval.

I+1 interval
1A 1A 1A "

var. X styO var. X styO var. 0 styO

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

Knowing that operator and area are coded individually, a pager can select the right network without any risk of
error. Combinations of different operators and/or areas are possible by programming Sl for all the elementary services in

The pagers desigdto be used with this new enhanced paging protocol must ignore the criteria described in
paragraphs M.2.1.4 and M.2.1.5, and respect the following ones:

M.3.2.7.1 The pager searches for one of the offset words A...D. When this is fosedrches
for the next expected offset word at a distanca tifnes26 bits, n =1 ... 6. When two
offset words haebeen found, the pager is synchronized to both block and group. After
block and group synchronization, the pager must find the correct System Information
(country part of the Pl code, OPerator Code and Paging Area Codenatithal
mode, country part of the Pl code, Extended Country Code and OPeraton@uzle i
international mode). Otherwise the pager must leave the channel.

M.3.2.7.2 The pager shall leave the channel within one second if OPC (1A group) is setto 0

M.3.2.7.3 When scanning the frequencanl, blok and group synchronization must occur
within one second and correct System Information mefstnd within twd) seconds
after block and group synchronization. Otherwise the pager must leave the channel.

M.3.2.7.4 When locking to the channel after battery saving modoeck and group
synchronization and the reception atorred Systen Information must occur within
two®) seconds. Otherwise the pager must leave the channel.

M.3.2.7.5 When locking to the channel after battery saving mode, the receptiomparity of
the minute for pagers operating in the 120 seconds cycle mode mustviitio 6
seconds.
3 X #0and X# 2
3 If PIN is broadcasat the sene time, the pagemustfind the correct Skithin three secondsfter

107



Licensed Copy: London South Bank University, London South Bank University, Thu Dec 28 15:51:11 GMT+00:00 2006, Uncontrolled Copy, (c) BSI

EN 62106:2001

108

M.3.2.8 Loss of synchronization

M.3.2.8.1 When 43 out of the last received 45 blsblve asyndrone different from 0 (for the respective offset
words), the channel locking is lost and the pager shall scan the band for a better channel.

M.3.2.8.2 If the Systen Informatian is no longer in accordance with the one programmed in the pager, the pager
shall leave the channel and scan the band for a new one.

M.3.2.9 International paging

Tobe able to receive international calls, the user must actiepader'snternationhmode The page contains
a list of countries covered by the user's subscription with the relevant operator codes.

Becausthe user can forget to activate the pager's international mode, it is recommendegtgd first check
ECC before displaying the first message after locking.

M.3.2.9.1 Selection of the channel

To select the correct channel, the pager must check the full SI. These codes, bnoadcgsiups are stored
in a tabé which indicateso the pager which local operator is providing the international connection with its own paging
service provider.

M.3.2.9.2 International alphanumeric/variable length numeric or function messages

The figures M.17, M.18 and M.19 describe the new international message format. The pager must check the 6-digit
national address + the 3-digit country code (accordif@3ITT Rec E212 + the 4-bit OPC code, which together define
itsunique international address. This OPC code is the original one (from the national paging servicg andv¥ideno
link with the one broadcast in the 1A group.

M.3.3 Extension of paging addressing mode

The basic paging system allows 1 million addresses. Knothiatgagers have 2 or more addresses, and that
transmitter network group designatiomdianit the use of address range, the coding is extended using hexadecimal coding
instead of BCD coding. Only the digit Z4 (see M.2.1.6.2) of the individual address remains BCD-coded to keep the
compatibility with interval numbering.

Thus the new total capacity becomes® X80 = 10 485 760 addresses.

This extension can be implemented on existing network independétilyaihe enhancd features, but must
be introduced in case of enhanced paging protocol implementation.
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For basic paging protocol, the group designation code assignation is described below :

Table M.8

B, | B; | B, Group codes Percentage
0 0 0 No basic paging on channe

0 0 1 00 - FF 100

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

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

1 0 0 40 - 6F + EO - EF 25

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

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

1 1 1 20 -3F + CO - DF 25

M.3.4 Battery saving mode

The principle of the battery saving mode described in paragraph M.Z2asd®n atime division of 10 intervals
per minute durig which only the pager$elongirg tothetransmitted interval (in accordance with digit Z4 of its individual
code (seeM.2.1.6.2) are activated. The enhanced protocol provides tools to dramatically improve the performances
achieved with basic paging in this field.
M.3.4.1 Message notification / 13A groups sub type description
M.3.4.1.1 Introduction

The 13A group is organised in sub types. Sub types 0, 1 ardrarssmittel at the beginnirg of each interval
(just following the first 1A group), this group informs the pager of the possibility of presemessagesf theris no
message, the pager can immediately enter the battery saving mode instead of waiting until the end of its interval.

If the pager misses the 13A group, it must follow the rules described in M.3.4.4.

By transmitting the number of the current interval at the beginning of the ihitestesl of collecting it in many
1A groups, the acquisition can be optimised, thus improving the battery life time.
M.3.4.1.2 Message notification

Each pager is identified by a group code Y1Y2 followed by an individual code 21227374 (see M.2.1.6.2).

The last digit Z4 indicates the interval number. The Z2Z3 digits determine a syf@rowessag notification
to which a pager belongs. Thus 256 sub groups have been defined (00-FF).
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For a given interval and avgn minute, the 256 sub-groups are represented by 50 bits transmitted in two 13A
groups, each bitindicating if a message féeast one pager belonging to the corresponding sub group will be transmitted
during the considered interval. However, one 13A group can be used instead of two, if type 7A group traffic is important,

which is the case for alphanumeric messages. In that case only 25 natification bits are used.

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

The corresponderebetween the hexadecimal-coded 2273 digits and the address notification bit, is)ghen i

tables of section M.3.6.

The address notification bit is set to 1 if at least jperge belongirg to a sub group attached to this notification

bit will receive a message, otherwise the address noatification bit is set to 0.

M.3.4.1.3 Sub type description

B,TP
i
Checkword (Group| Checkword Address | checkword Address Checkword
Pl code + type PTY | |STY + IT notification + e . +
offset A |code offset B bits offset C notification bits offset D
RN L1 LI L]l RN RN
1313031‘0 |cs|0}o}o| |slfsz|x|24 ........ 16 |15 .......................... 0

Figure M.11a - sub type 000 - Group type 13A

The 13A group, sub type 000, is used when only 25 address notification bits (one 13A group) are used. This

group is located immediately after the 1A group starting the interval.
STY denotes the sub type of the group.

X is reserved for future use.

CS (Cycle Selection) denotes the parity of the minute if a two minute cycle is implemented, and indicates if

only one minute cycle or a mixing of both (one and two minutes cycle) is implemented.

Table M.9

CS

0| O |1 minute cycle

0] 1 |reserved for future use

1] 0|2 minutes cycle or mixed (even)

1] 1|2 minutes cycle or mixed (odd)

IT denotes the paging interval numbering.

S, andS, indicate whether messages are sorted or not.
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Table M.10

0 | O | not sorted

0 | 1 |reserved for future use

1 | O | sorted in ascending order

1| 1 |sorted in descending order

B,TP
It
Checkword [Group) Checkword Address | checkword Address Checkword
Pl code + type PTY | |STY + IT notification + e . +
offset A [code offset B bits offset C notification bits offset D
NN L1 LI L]l LI LI LI

1}1}0}1‘0 Cs |0:0:1 SpiS| X |49, ... ... 41| [40. . .. 25

Cs |011:0 SiiS, | X |24, ... B[ [15. ... 0

Figure M.11b - Sub type 001 and 010 - Group type 13A

The 13A group sub type 001, is used when 50 address notification bits (two 13A grougsisad This group
is located immediately after the 1A group starting the interval and represents high order notification bits.

The 13A group, sub type 010, is the second of the two 13A groups whaddsessotification bits (two 13A

groups) are used. This group is located immediately after the 13A group, sub type 001, and represents low order notification

bits.

Warning: the address natification bits do not refer b the samepagerssub groups in sub types 000 (25 bits)
and 001 with 010 (50 bits).
The sub type 011 will be used to carry information for Value Added Services (VAS) pagers.
M.3.4.2 One or two minutes cycles
M.3.4.2.1Cycle structure
A 120 s or 60 s main cycle is used dependimitne pager programming. A pager operating on a 120 seconds cycle
wakes up from battery saving mode once every two mimittes during an even or odd minute according to its Z3 digit
(see chapter M.3.6). A pager operating on a 60 s cycle wakes up from battery saving mode once every minute.

1A group cycle structure is described in M.3.2.5.

If no 13A grow is broadcasor if the receive cannot decode the CS correctly, one minute cycle time has to be
followed.
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M.3.4.2.2Priority between the different kinds of group

When 13A groups are used, they must follow immediately ther BA group (sub types000, sub types 001 or
010).

Either zero, one or twl3A groupsmay be used, and the number may be changed dynamically by the operator
or encoder as a function of paging traffic.

13A groups will be inserted automatically by encoders.

M.3.4.2.3Loss of interval synchronization

The pager shall be considdtte haw lostits intervd synchronization if any of the following criteria is fulfilled:

- if there is a paging call within the pager’'s own interva page not belongirg to theinterval
or the two preceding intervals, or

- the interval value received from a 13A or 1A groups is not the one expected, or

- the parity of the minute is not the one expected for two minutes cycle receivers.

M.3.4.3 Organisation of the messages within an interval

At the broadcaster'discretion messages may be sent in random order or with the indiadtirasyalue of the
pager sorted, two minutes in ascending order and two minutes in descending order. A pager betiegrgaving mode
when its address has been passed.

M.3.4.4 Battery saving mode criteria

The pagers designed to be digéth this new enhanced paging protocol must ignore the criteria described in
paragraph M.2.1.3

The pager may enter the battery saving mode after the start of its ownliiftarsaof the following criteria is
fulfilled:
- if at least 10 groups differing from 7A group have been received;

- if a pagirg call, belongirg to an intervd differert from the pagers' own and the two preceding
intervals, has been received,;

- after the start of the third interval after its own interval;

- if the address notification bits in the beginning of the interval in the 13A sub group types 000,
001 or 010 corresponding to the pager’s address are set to déne matated 13A groups have
been received correctly;

- if at least ongpaging call having individual address value below or above the pager's own
(according to the sorting order) have been received.
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M.3.5 Group type 7A message format
M.3.5.1 General

The grouwp type 7A message format is as described in the chapter M.2.1.6, without any chastghldM.2 is
extended to new types of messages:

Table M.11

T, | T, | T. | T, | Message contents:

0 0 0 0 | No additional message

0 0 0 1 | Part of functions message

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

18- digit numeric message or 15- digit numeric messape
in international paging

1 X X X | Variable-length message

1 1 1 1 | Last group of a variable-length message

X indicates state 0 or 1

NOTE: If variable-length (numeric, international numeric, international alphanumeric, functions, international
functions) or tone-only paging calls are received by pagers designed according to the specification EN
50067:1992 then incorrect display of messages may result.

M.3.5.2 Paging without additional message: Tone-only message

The value of the control byte X1X2is: 000 R P3 P2 P1(P (see Table M.12)

Paging Paging segment
B,TP A/B  address code

A
w7

Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
NN 1] HERERAEN NN RN
7A
group
0:1:11:1 0| |A/Bo‘0‘0‘0|(1) Yl‘YZ ‘ 21‘zz| z3 ‘24 ‘ x1‘ ><2|

Figure M.12 - Tone-only message

Y1Y2 denotes the group code

Z1..27Z4 denotes the individual code within the group
X1X2 denotes the control byte

Z4 BCD-coded digit 0 ... 9

Xn, Ynand Z1...Z3 hexadecimal characterO ... F

The paging segment address code, used to indicate the contents of blocks 3 and 4, is set to 0000.
The control byte X1X2 is defined in M.3.5.3
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M.3.5.3 Paging with additional variable-length message

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

between:
Other 7A Other 7A Other 7A
group group group group group group...etc.
types 1 types 2 types 3

The contents of each group is relative to the type of the variable-length message.

Paging Paging segment

B,TP A/B  address code

A
T

Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
L it 1] HENEREEE NN NN
7A
group
|0}1}1}1 0| |A/BT3‘T2‘T1‘TO| (6] Y1 ‘ Y2 ‘ 71 ‘ 72 | z3 ‘ 74 ‘ X1 ‘ X2 |

Figure M.13 - First 7A group of a variable-length message

Y1Y2 denotes the group code

Z1..74 denotes the individual code within the group
X1X2 denotes the control byte

Z4 BCD-coded digit0 ... 9

Xn, Ynand Z1...Z3 hexadecimal characterO ... F

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

Table M.12 - description of the control byte

Paging segment addres
code
(in the 2nd block of
each 7A group)

2]

Control byte
X1X2 Type of the message
(last byte of the 4th block of the 1st 7A group)

T3 | To | T | To | 9 10 (11|12 |13 |14 | 15| 16

0 0 0 0 Ex | E1 | Bg R P3| P> | PL | Po Tone-only message (See 3.2.6.2.6.2)

1 X X X 0 0 NI R P3 | Po | P1 | Py | Alphanumeric message

1 X X X 0 1 NI R P3 | P> | PL | Pg [ Variable-length numeric message

1 X X X 1 0 NI R P3| P | PL | Po Reserved for future use

1 X X X 1 1 NI R P3 | P> | Py | Py [ Variable-length functions message

Bits 9 and 10 denote the type of the variable-length message
NI denotes the national/international bit

NI =0 : National message

NI =1 : International message

R denotes the paging call repetition flag
Po - denote the paging call counter
Ex.Eq.Ep denote the extended message field for tone-only messages. Use according

to Operator's definition.
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Table M.13 - Use of paging call repetition flag

Bit 12 (R) Description
0 Indicates the original (first time) transmission of a paging call, or that the
repetition flag is not implemented
1 Indicates the repetition of an already transmitted paging call

Bits 13-16 designatd asP3-P0, form the paging call counter. The counter is individual toreaeive address
number’) , and is incremented by 1 every time a cailhiiall y sert to the receiver address number, independent of the
message type used. When the call is repeated, the counter must have the same value as originally sent.

The paging call counter may be used in the receiver to indicate that no messages have been lost.

Valid valuesfor the paging call counter are 1 to 15, while the value 0 is used when the paging call counter is not
implemented. The paging call counter is used in a loop so that value 1 will follow after value 15.

M.3.5.4 National paging with additional alphanumeric message

The value of the control byte X1X2is: 00 NI R P3 P2 P1 PO with NI =0

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

Paging Paging segment
B,TP A/B  address code

] |
i i 7

Checkword Checkword Checkword Checkword
PI code + PTY + Paging + Paging +
offset A offset B offset C offset D
NN ERE NN [l HENREEEE LIt NN ERE NN
/ 7A
group
0111111 0| A 1]ojojlo| @ Y1‘Y2 21‘22 z3 ‘ 74 x1‘ X2
A
Bl1jojojt| @ c, c, Cs c,
Peelofols] @[ e T Gu | [[ewe [ cw |
B n n+1 n+2 n+3
ATiT1]1]0] s c C c c
B (k+5) n+20 n+21 n+22 n+23
Adili]1]1] c = [Cyaz] [Cyrs)
B 0] X x+1 x+2 X+3
T T

3 0

Figure M.14 - Group type 7A national paging with additional alphanumeric message

4 The receiver address mber is the Group code + the individual code = Y1Y221727374
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The paging segment address code is used to indicate the contents of blocks 3 and 4 in respective groups:

Table M.14

T3 | T, | T, | Ty | Contents of blocks 3 and 4

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

1 0 0 1 | Message characters,CC, 3

1 0 1 0 | Message characters,gs Chi7

1 0 1 1 | Message characters,&g Criq1

1 1 0 0 | Message characters,¢1o Cniqs

1 1 0 1 [Message characterg,¢15 Chi19

1 1 1 0 | Message characters g Cpio3

1 1 1 1 | End of alphanumeric message: last four or fewer message characters

Pagingsegment address code is repeated cyclically 1001 ... 1110 for every 24 characters of the message
transmitted f is increased by 24 for each cycle).

End of messagisindicatal by the transmission of paging segment address code 1111 or by a new call (indicated
by altering the "paging A/B" flag).

Recommended maximum length of message is 80 characters.

Y1Y2 denotes the group code

Z1..74 denotes the individual code within the group
X1X2 denotes the control byte

Z4 BCD-coded digit0 ... 9

Xn, Ynand Z1...Z3 hexadecimal character O ... F
Ch-Ch+23 denotes a message character coded in 8 bits

according to annex E
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M.3.5.5 National paging with additional variable-length numeric message
The value of the control byte X1X2is: 01 NIR P3 P2 P1POwith NI =0

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

Paging Paging segment

B,TP A/B  address code

|
T
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i 7/
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
NN L1 LI L1 NN NN
/ 7A
group
0111111 o| Ag1lojojo| | vi | v2 | z1| z2 23 | z4 | x1 | x2
A
%l1jojoj1| @ | Dy | D Dy | Dy Dy Dg D, | Dg

D

P2 fofol2] ® [ 20 [Pma]Ona

Dn+3 | Dn+4 Dn+5 n+6 Dn+7 |
~ )
| /B‘ 1 ‘ 1 ‘ 1 ‘ 0 | k+5) | Dn+40‘ Dnsar | Dn+42‘ Dn+43| | Dn+44‘ Dnss | Dn+46‘ Dn+a7 |
% 1]1][2[2] o [ P [Pl [Pudd [Dasl | [Puedl [Dse] | Prse] |0y |
T3 TO

Figure M.15 - Group type 7A national paging with additional variable-length numeric message
The paging segment address code is used to indicate the contents of blocks 3 and 4 in respective groups:

Table M.15

T3 | T, | T, | Ty | Contents of blocks 3 and 4

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

1 0 0 1 | Message digits P D ;7

1 0 1 0 | Message digits R.g Dp415

1 0 1 1 | Message digits P, 16 Dpt23

1 1 0 0 | Message digits 104 Dpi3q

1 1 0 1 | Message digits ;35 Dpy39

1 1 1 0 | Message digits R, 40 Dn+47

1 1 1 1 | End of variable-length numeric message: last eight or fewer message dipits

The paging segment address code is repeated cyclically 1001 ... 1110 for every 48 digits of the message
transmittedf is increased by 48 for each cycle).

End of message is indicated by the transmission of gagigmehaddresgode 1111 or by anewcall (indicated
by altering the "paging A/B" flag).

Recommended maximum length of message is 160 digits.

Y1Y2 denotes the group code
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Z1..74
X1X2
Z4

Xn, Ynand Z1...Z3

Dpy--Dns47

denotes the individual code within the group
denotes the control byte

BCD-coded digit 0 ... 9

hexadecimal character O ... F

denotes a hexadecimal character 0 ... A

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

M.3.5.6 National paging with additional variable-length functions message

The value of the control byte X1X2is: 11 NIRP3P2P1P0OwithNI=0

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

Paging Paging segment

B,TP A/B  address code

]
it

i/
Checkword Checkword Checkword Checkword
PI code + PTY + Paging + Paging +
offset A offset B offset C offset D
RN L1 EEEEEEEN AR RN
7A
group
0111111 0| Agrjojojo| @ | vi | v2 | 721 | z2 73 | z4 | X1 | X2
A
BL|0|0[1] @ Fy Fy Fa Fy Fg Fg Fy Fg
P2 [ofolt] w0 [Fa [Foa [ Foe | ¥ [ Frea [ Fovs [ e [ Foer |
B n n+1 n+2 n+3 n+4 n+5 n+6 n+7

F F F

Fr+ao | Fnear | Fneaz

PeTe] v o]

n+44

Fr+as

n+46

n+47

B[] o [ [Fed [Bod [Fod|

|[Fx+4] ‘ [Fx+5] | [Fx+6] ‘ [Fx+7]

T3 T0

Figure M.16 - Group type 7A national paging with additional variable-length functions message
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The paging segment address code is used to indicate the contents of blocks 3 and 4 in respective groups:

Table M.16

T3 | T, | T, | Ty | Contents of blocks 3 and 4

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

1 0 0 1 | Message digits &= F,.7

1 | o] 1| 0 |MessagedigitsF.g Friis

1 0 1 1 | Message digits .16 Fn+23

1 | 1] 0| 0 [Messagedigits 04 Frizt

1 1 0 1 [Message digits f .30 Fri3g

1 1 1 0 | Message digits £, 40, Fn+47

1 1 1 1 | End of variable-length functions message: last eight or fewer message l’igits

Thepagirgsegmenaddressode is repeated cyclically 1001 ... 1110 for every 48 difjiite messagtransmitted
(nis increased by 48 for each cycle).

End of message is indicated by the transmission of paging segment added4<1 or by a new call (indicated
by altering the "paging A/B" flag).

Recommended maximum length of message is 160 digits.

Y1Y2 denotes the group code

Z1..74 denotes the individual code within the group
X1X2 denotes the control byte

Z4 BCD-coded digit 0 ... 9

Xn,Yn, Z1...Z3 and F..F.,,; hexadecimal characterO ... F
Hexadecimal A is used to indicate a
space character in the message

The variable-length functions messages can be used for example to program theveates air. No special
dedicated protocol is currently defined.
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M.3.5.7 International paging with additional variable-length message

The bit NI (bit 11 in the control byte, see M.3.5.3, table M.12) is set to "1".

For all types of variable-length messages (alphanumeric, numdrigrantions) the country code according to
CCITT Rec. E212, is added in the 3rd block of the second 7A group. This code is three BCD-coded digits long.

Paging Paging segment
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B,TP A/B  address code
il i1 7
Checkword Checkword Checkword Checkword
Pl code + PTY + Paging + Paging +
offset A offset B offset C offset D
LIl | ] LI AN E R LI gl
A

group

|o§1§1§1 o| A/Bl ojo|of @ [ vy1 | v2 71 | 22 z3 ‘ 74 X1 | X2

A/B 1(0f0(1] @ | 11 12 13 |OPC c1 c2
Figure M.17 - The two first 7A groups of an international alphanumeric message
The value of the control byte X1X2is: 00 NIR P3 P2 P1 PO with NI =1
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
LIl | ] LI AN E R LI gl

A
group

0}1}1}1 0 A/Bl ojo|of @ [ vy1 | v2 71 | 22 z3 74 X1 | X2

A/B 1(0{0(1] @ | 11 12 13 |OPC D1 | D2 | D3 | D4

Figure M.18 - The two first 7A groups of an international variable-length numeric message

The value of the control byte X1X2 is:

Paging Paging segment

O1INIRP3P2P1POwWithNI=1

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
NN 1] HERERAEN NN NN

7A
group

0:i1:1:1]0 A/Bl ojojo| @ [ v1 Y2 71 | 22 z3 74 X1 | X2

A/B 1/0/0|1| @ 11 12 13 |OPC F1 F2 F3 F4

Figure M.19 - The two first 7A groups of an international variable-length functions message
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The value of the control byte X1X2is: 11 NIR P3 P2 P1P0OwithNI=1

Y1Y2 denotes the group code

Z1..274 denotes the individual code within the group

X1 X2 denotes the control byte

111213 denotes the country code according to CCITT Rec. E212
[1...13 and Z4 BCD-coded digits 0 ... 9

Xn, Ynand Z1...Z3

hexadecimal character O ... F

C,... G denotes a message character coded in 8 bits
according to annex E
D, ... Dy.sy denotes a hexadecimal character 0 ... A
Hexadecimal A is used to indicate a space character in the message
F.... E.s denotes a hexadecimal character O ... F
OPC Operator Code (see note 1 below figure M.10b)

The recommended maximum length of an international alphanumeric message is 78 characters.

The recommended maximum length of an international variable-length numeric message is 156 digits.

The recommended maximum length of an international variable-length functions message is 156 digits.
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M.3.6 Address notification bit versus Pager individual address

The individual address afpage is made of a group code (Y1Y2) and an individual code (Z122Z3Z4). The Z2Z3
digits determine a sub group to which the pager is linked.

Z273 are hexadecimal-coded, which determine 256 sub groups.
Toimprove the battery life time of the pager, address notificatioamitdocatelin 13A groups and are allocated
to severdof the 256 sub groups. If a message for at least one pager belongiegdodlspondig sub group is going to

be transmitted, the address notification bit attached to this sub group is set to 1.

The following table is given by :

decimal-coded Z2 Z3

address notification bit = INTEGER { 256 }
50

Table M.17

50 address notification bits are allocated

Z3
o|l1|2]|3|a|s5|6|7|8|9|Aa|B|lCc|D|E]|F
z2 o o o0 o0 O O 1 1 1 1 1 2 2 2 i24iz2
3 3 3 3 3 4 4 4 4 4 5 5 5 5 i5ig
6 6 6 6 7 7 7 7 7 8 8 8 8 8 i8io9
9 9 9 9 10 10 10 10 10 11 11 11 11 11 i 12 i 12

12 12 12 13 13 13 13 13 14 14 14 14 14 15 i 15 i 15

15 15 16 16 16 16 16 16 17 17 17 17 17 18 : 18 i 18

18 18 19 19 19 19 19 20 20 20 20 20 21 21 : 2121

21 22 22 22 22 22 23 23 23 23 23 24 24 24 i 24 i 24

25 25 25 25 25 26 26 26 26 26 27 27 27 i 27 i 27

28 28 28 28 28 29 29 29 29 29 30 30 30 30| 30| 31

3T 31 31 31 32 32 32 32 32 33 33 33 33 33 33 34

34 34 34 34 35 35 35 35 35 36 36 36 36 36 37 37

37 37 37 38 38 38 38 38 39 39 39 39 39 40 40 40

40 40 41 41 41 41 41 41 42 42 42 42 42 43 43 43

43 43 44 44 44 44 44 45 45 45 45 45 46 46 46 46

mlmlolo|lwm|> |o|o |~]lo|lo|[sr]lw|v |- |o
N
3

46 47 47 47 47 47 48 48 48 48 48 49 49 49 49 49

Note : Rows 8 to F can be obtained by adding 25 to rows 0 to 7.
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formula.
Table M.18
z3

o|l1]|2]|3|4|5|6|7|8|9|Aa|B|lCc|D|E]|F
2lolo o 0o o o O O O O O O O 1 11441
1]l1 1 1 1 1 1 2 2 2 2 2 ‘2 2 2i2%i°2
2|3 3 3 3 3 3 3 3 3 3 4 4 4 4} 4G4
3|4 4 4 4 5 5 5 5 5 5 5 5 5 5 i861i6
4|6 6 6 6 6 6 6 6 7 7 7 71 71 7 i7i7
5|17 7 8 8 8 8 8 8 8 8 8 8 8 8 :i9io9

6|l 9 9 9 9 9 9 9 9 10 10 10 10 10 10 i 10 i 10

7 |l10 10 11 11 11 11 11 11 11 11 11 11 12 12 i 12 i 12

8 | 12 12 12 12 12 12 13 13 13 13 13 13 13 13 i 13 i 13

9 | 14 14 14 14 14 14 14 14 14 14 15 15 15 15| 15 | 15
Al1s 15 15 15 16 16 16 16 16 16 16 16 16 16 16 16

B |17 17 17 17 17 17 17 17 17 17 18 18 18 18 18 18
c|18 18 18 18 19 19 19 19 19 19 19 19 19 19 20 20
D|20 20 20 20 20 20 20 20 =21 21 21 21 21 21 21 21

E |21 21 22 22 22 22 22 22 22 22 22 22 23 23 23 23

F |23 23 23 23 23 23 24 24 24 24 24 24 24 24 24 24

For example,the coupleof digits Z2Z3 = 9E is attached to the addrastification bit 30 (f 50 address

25 address notification bits are allocated

notification bits are allocated), or 15 (if 25 address notification bits are allocated)

Note : Table M.18 can be obtained by taking the intgget of the Z273 division by two, and reading directly
in Table M.17 the addressatification bit corresponding to this new address. Therefore, only the rawad table M.17
need to be known to obtain the second part of Table M.17 and the entire Table M.18.

Relationship between Z3 and parity of the pager :

Table M.19
Z3
0 1 2 3 4 5 6 7 8 9 A B D E F
even| odd | even| odd | even| odd | even| odd | even| odd | even| odd | even| odd | even| odd
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M.4 Examples of the traffic handling capacity of the specified Radio paging system

The assumptions for the plotted graphs are:

Numeric messages (10 digits) are conveyed in the Basic paging mode (type 7Ayroups)

One paging call occupies two RDS groups per second

Each time interval, assigned for battery saving, is fully utilized

Formula:
s G/2x36OOxN

Cx(R+1)
where S = number of subscribers
G = number of 7A Groups/sec.
R = number of repetitions
N = number of networks
C = busy-hour call rate
I I I
No. of networks/repetitions: 1/0, 2/1 Rad
............ " 2/0, 4/1 L
400 =H...... " 3/0 "
------ " 4/0 L
| ===- ” 11 e
_____ " 3/1 /,’
&"
300 L

200

e
.-

————
-
-

Number of subscribers, thousands

100

e —————

Average number of 7A-groups/sec.

Figure M.20 - Traffic handling capacity, busy hour, call rate = 0.10 calls/pager/hour

°)

The Basic paging protocol also requires the transmission of one type 1A group per second and one type 4A
group on every minute on each network (see M..2.1.1.1 and M.2.1.1.2).
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No. of networks/repetitions: 1/0, 2/1 Rad
& 600= . 2/0, 4/1 -
s | 3/0 L
g || mm——— 4/0 ”f'
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_g 500 = _ _._ 31 /,‘
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g - "/'
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100
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Figure M.21 - Traffic handling capacity, busy hour, call rate = 0.067 calls/pager/hour

900

Average number of 7A-groups/sec.

800 =

700 =

600

I I
No. of networks/repetitions: 1/0,
" 2/0,

3/0
4/0
1/1
3/1

2/1
4/1

500

400

300

Number of subscribers, thousands

200

100

Figure M.22 - Traffic handling capacity, busy hour, call rate = 0.05 calls/pager/hour

Average number of 7A-groups/sec.
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ANNEX N
(normative)

Country codes and extended country codes for countries outside the
European Broadcasting Area

N.1 African Broadcasting Area

COUNTRY/AREA ISO CODE SYMBOL FOR PI ECC
Ascension Island A D1
Cabinda 4 D3
Angola AO 6 DO
Algeria Dz 2 EO
Burundi BI 9 D1
Benin BJ E DO
Burkina Faso BF B DO
Botswana BW B D1
Cameroon CM 1 DO
Canary Islands ES E EO
Central African Republic CF 2 DO
Chad TD 9 D2
Congo CG C DO
Comoros KM C D1
Cape Verde CVv 6 D1
Cote d'lvoire Cl C D2
Democratic Republic of CongZR B D2
Djibouti DJ 3 DO
Egypt EG F EO
Ethiopia ET E D1
Gabon 8 DO
Ghana GH 3 D1
Gambia GM 8 D1
GuineaBissau GW A D2
Equatorial Guinea GQ 7 DO
Republic of Guinea GN 9 DO
Kenya KE 6 D2
Liberia LR 2 D1
Libya LY D El
Lesotho LS 6 D3
Maurituis MU A D3
Madagascar MG 4 DO
Mali ML 5 DO
Mozambique Mz 3 D2
Morocco MA 1 E2
Mauritania MR 4 D1
Malawi MW F DO
Niger NE 8 D2
Nigeria NG F D1
Namibia NA 1 D1
Rwanda RW 5 D3
Sao Tane & Principe ST 5 D1
Sechelles SC 8 D3
Sengal SN 7 D1
SierraLeone SL 1 D2
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COUNTRY/AREA

Samalia
South Arica
Sudan
Swaziland
Togo
Tunisia
Tanzania
Uganda
Western Sahara
Zambia
Zanzibar
Zimbabwe

N.2 Fomer Soviet Union

COUNTRY/AREA

Armenia
Azerbajan
Belarus
Estonia
Geogia
Kazakhstan
Kyrghyzstan
Latvia
Lithunia
Moldova
Russian Federation
Tajikistan
Turkmenistan
Ukraine
Uzbekistan

ISO CODE

SO
ZA
SD
SZ

TG
TN

TZ

uG
EH
M

W

ISO CODE

AM
AZ
BY
EE
GE
KZ
KG
LV
LT
MD
RU
TJ
™
UA
uz

SYMBOL FOR PI

NOMWAONODOO >N

ECC

D2
DO
D3
D2
DO
E2
D1
D2
D3
D2
D2
D2

SYMBOL FOR R ECC

WOMUONROOWOONTI >

E4
E3
E3
E4
E4
E3
E4
E3
E2
E4
EO
E3
E4
E4
E4
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COUNTRY/AREA

Anguilla
Antigua and Barbuda
Argentina
Aruba

Bahamas
Barbados
Belize
Bemuda
Bolivia

Brazil

Canada
Cayman Islands
Chile

Colombia
Costa Rica
Cuba

Dominica
Dominican Republic
Ecuador

El Salvador
Falkland Islands
Greenland
Grenada
Guadeloupe
Guatenala
Guiana
Guyana

Haiti

Honduras
Jamaica
Martinique
Mexico
Montserrat
Netherlands Antilles
Nicaragua
Panana
Parguay

Peru

Puerto Rico
Saint Kitts
SaintLucia

St Pierre and Miquelon

Saint Vincent
Surinane
Trinidad and Tobago

Turks and Caicos Islands
United States aAmerica

Uruguay
Venezuela

Virgin Islands [British]

Virgin Islands [USA]

N.3 Allocations of ymbolsfor countries in ITU Region 2

ISO CODE

Al
AG
AR
AW
BS
BB
BZ
BM
BO
BR
CA
KY
CL
CO
CR
Cu
DM
DO
EC
SV
FK
GL
GD
GP
GT
GF
GY
HT
HN
M
MQ
MX
MS
AN
NI
PA
PY
PE
PR
KN
LC
PM
vC
SR
TT
TC
us
uy
VE
VG
Vi

SYMBOL FOR PI

PNOONODUBAWNDDTORMUTRAOWEIOONONTTROOUTW>N R

o
o
m

o
m
-

.9,AB,DE

OTNw>

P TITmMmOEmo o

.9,A B D E

.9,A B DE

ECC

A2
A2
A2
A4
A2
A2
A2
A2
A3
A2
Al
A2
A3
A3
A2
A2
A3
A3
A2
A4
A2
Al
A3
A2
A4
A3
A3
A4
A4
A3
A3
A5
A4
A2
A3
A3
A3
A4
AO
A4
A4
A6
A5
A4
A4
A3
A0
A4
A4
A5
AO
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N.4 Allocations of ¥mbolsfor countries in ITU Region 3

COUNTRY/AREA ISO CODE SYMBOL FOR PI ECC
Afghanistan AF A FO
Saudi Arabia SA 9 FO
Australia AU
Australia Capital Territory 1 FO
New South Wales 2 FO
Victoria 3 FO
Queensland 4 FO
South Australia 5 FO
Western Australia 6 FO
Tagnania 7 FO
Northern Territory 8 FO
Bangladesh BD 3 F1
Bahrain BH E FO
Myarmar [Bumma] MM B FO
Brunei Darussalam BN B F1
Bhutan BT 2 F1
Cambodia KH 3 F2
China CN C FO
SriLarka LK C F1
Fiji FJ 5 F1
Hong Kong HK F F1
India IN 5 F2
Indonesia ID C F2
Iran IR 8 F1
Iraq 1Q B El
Japan JP 9 F2
Kiribati Kl 1 F1
Korea [South] KR E F1
Korea [North] KP D FO
Kuwait KW 1 F2
Laos LA 1 F3
Macau MO 6 F2
Malaysia MY F FO
Maldives MV B F2
Micronesia FM E F3
Mongolia MN F F3
Nepal NP E F2
Nauru NR 7 F1
New Zealand NZ 9 F1
Oman oM 6 F1
P&kistan PK 4 F1
Philippines PH 8 F2
Papua New Guinea PG 9 F3
Qatar QA 2 F2
Solaman Islands SB A F1
Western Sanoa WS 4 F2
Singapore SG A F2
Taiwan T™W D F1
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ANNEX P
(normative)

List of abbreviations

EN 62106:2001

The abbreviations which areromonly used in context with the Radio Datgs&m are listed below in

alphabetical order. Most of thesentsrare explained in the descriptionfeatures (see clause 4).

AF
AID
ARI
Cl
CT
DI
ECC
EG
EON
EWS

ILS
LA

LI
LSN
MS
ODA
PI
PIN
PS
PTY
PTVI
PTYN
RBDS
RDS
RP
RT
TA
TDC
T™C
TP

AlternativeFrequencies list
ApplicationsID entificationfor ODA
AutafahrerRundunk | nformation
Country | dentfier

Clock Time and date

Decoder dentfication
ExtendedCountry Code
ExtendedGeneric indicator
EnhancedOtherNetworks iriormation
Emergeny Warning System

In House application

I nternational inkageSet indicator
LinkageActuator

Linkagel dentfier

LinkageSet Number

Music Speech switch
OpenDataApplications
Programme | dentfication
Programme | tem Number
Programme Service nane
Programme TY pe

Dynamic Programme TY pelndicator
Programme TY pe Name
RadioBroadcasDataSystem [15]
RadioDataSystem

RadioPaging

RadioT ext

Traffic Announcenentflag
TransparenDataChannels

Traffic Messge Channel

Traffic Progranme flag

See annex Mor abbreviations associated with Radio Paging.
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(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

9]

(10]

(11]

(12]

(13]

(14]

[15]

[16]

[17]

(18]

[19]

(20]
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