PROCESS FOR TRANSM TTI NG ADDI TI ONAL | NFORNVATI ON

WTH AN A M RADIO SIGNAL The invention relates to a nethod of

transmtting auxiriari informati on in an_AM broadcast signal mher?in t he AM
broadcast si gnalt®i 324LABBBI ated at the NBE&8riPhg end, t hePERAEP9L{92375

i nformati on signak obt ai ned thereby is decoded and the decoded auxiliary
information is used for the purposes of tuning, swtching, storing and/or

reproducti on, d.it'jalso relates tq a si |, for, transmtting fhis
huki | iary i nfor REERBR SRE tEenemisiiog, Jtiondl 'f¥inadicd i dn an
radio sigmal - _

DESCRIPTION

The invention relates to an additional informa-

5 tion signal according to the preamble of Patent Claim 1.

Such a signal is known from the research paper BBC RD

1982/2 from the British Broadcasting Corporation "L.F.

Radio-Data: Specification of the BBC experimental trans-
missions 1982" dated August 1982.

10 The aforesaid research paper discloses how
digital, coded additional information is transmitted in
an AM (amplitude modulation) radio signal by means of
phase modulation and demodulation of the AM radio signal
carrier. In order to prevent the station signal of the

15 phase-mcdulated AM carrier from being disrupted, the
British Broadcasting Corporation selected a value of
+ 22.5° as the maximum acceptable phase-angle deviation,
which corresponded to a transmission capacity for the
additional information bf 25 bit/s. This extremely small

20 channel capacity requires error protection which is
matched as well as possible in terms of low redundancy to
the properties of the AM radio transmission channel. For
this purpose, the data stream is divided up into blocks
with a length of 50 bits each, each block comprising a

25 synchronous bit, an information word of 36 bits and a
check word of 13 bits. For the block coding, use is made
of gn optimum error-correcting code with which an error
burst up to a length of 6 bits can be corrected. The
selected code is cyclical and is shortened to the block

30 length of 50 bits. In order to be able to detect the
start of blocks reliably, the synchronous bit is placed’
in front of the block at the transmitter end, as a result
of which the cyclical character of the block code is
destroyed. In order to identify the contents of the
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receiving this signal. From "Funkschau" 1986, Vol 1, pages 43-47, it is

- known to transmt digitally coded auxiliary information signals in an AM
broadcast  signal b 9hase nodul ati ng and denodul ati ng the AM signal carri-er

and is al so knoffR ¥3 4P8€8Bi bute auxiliary Rtens of infor m@?%oﬁzﬁg

radi o data syst oyer_a cyglically, repeated nunber of groups.in an F

br oadcast signa??’%ﬁf%?ﬁgoﬁ%km%?%“MS G ft-Phtow, iBﬁgﬁi‘e“%‘Fo‘?ﬁ din
each group and tecbrahsmkttédi Aipeddly cafEenstisé Ssyicirondis it i Of tiwe d
and a check wor Furtherpore, it _is . known fromthe research, report, BBC RD
1682/ 2 T rom t neSERTE: S RS PFRE R pgrRd o b Rl PR e £53
Speci ficati on ovorie 8Bepespéicnimfatmation neesdimgsid Bvikdedd iigeot- :
1982; to transmi L ghtalls ¥nC ﬁ&gﬂ [ g r lhon J : | tude
nodul at ed) broa %%g%:gg%g%%hb%q‘%r ase ﬂrm%%(a{:lg%g.gﬁgbde%’%&%@[ﬁé&%%& M
broadcast si gnaFbeatrfermanion| gelatingrtp thestime]andscalendar date.

In contrast to the above, the object of the
invention consists in reducing the redundancy in the case
of an additional information signal of the type mentioned

10 at the beginning and in facilitating the assignment, and
thus detection, of different items of information.

This object is achieved according to the inven-
tion by means of the characterizing features of Patent
Claims 1 and 2..

15 Advantageous refinements and developments of the
additional information signal according to the invention
emerge from the Subclaims 3 to 10. A method for trans-
mitting an additional information signal according to the
invention is disclosed in the independent Claim 11, while

20 a method for receiving an additional information signal
according to the invention is disclosed in the indepen-
dent Claim 14.

Advantageous refinements and developments of the
methods according to Claims 11 and 14 emerge from the

25 Subclaims 12, 13 and 15, 16. .

The invention is explained in greater detail
below with reference to the exemplary embodiments illus-
trated in the drawings. In the description of the draw-
ings, the number of information blocks is, as disclosed

30 in Claim 2, limited to the number two.
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sel ected by the British Broadcasting Corporation as the maxi mum perni ssible
-.phase change allowed so.as not to interfere wwth the program signal on the
phase nodul ated AM carrier, this val ue corresponding to a transm ssion
capacity for theWQaL%Al(w%ﬁ itens of inforredien of 25 bit PCILEDIL/ORITS
extrenely small channel capaC|ty requires a degree of error protection t hat
i s matched as opid nalBasehandbeading in the sense of | ow redundancy, to the
properties of t M d¥Qastaasd s %ﬁl%n To this end, the data
streamis subdi \r}?dlgd dﬁ%lto bl ocktssf!r each having a | engt% of 50 bits, wherein

each bl ock consists of &iGHRer dniShoWE brhe SETUREHTMAL PEn WP dDaEeben ¢
and a check wor G&odinksd. bithe efgesdi Nlduntd! @elehinaNthe structure is

5 referred toc as group. A group comprises 2 blocks with

47 bits each. Each block contains an information word

(36 bits) and a check word (11 bits). In order to distin-

guish between the blocks of one group and in order to

permit reliable block synchronization, an offset word

10 (11 bits) is superimposed on each check word (modulo
2 additionm).

<==Group = 2 blocks = 94 bits-—>

Bleck 1 Block 2

{--=-== Block = 47 bits >

Information word Check word
with offset

cl

c0

c9

m0 clo

n34

ml

n3s

- Figure 1 Structure of the baseband coding

1.2 Features of the data transmission
In the case of all information words, check
15 words, binary numbers or addresses, the highest-order bit
is transmitted first (Figure 2). The last bit of a binary
number or address to be transmitted has the value 270.
The data transmission is completelx_gzgggfgnous,
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2" optimal error correcting code is used with which an error burst having a
| ength of up to 6 bits can be corrected. The code selected is cyclic and is
curtailed to the block I ength of 50 bits. In order to be able to positively
identify the beWPnARAZOBB8a bl ock, the syndnronising bit PESTHERIBLO237% ont
of the block at the transmtting end t her eby destroying the_ cyclic
character of thd-8FoEReE8JRTS ROOIRRE PGtWBGﬁt9F9uPﬁe°€oh?8ﬁksof the 32 bit
long information word, a 4 bit wide block rﬂgﬁllcatlon code is-tr mtted
directly behind thﬁ‘synchron|3|ng bt at the beginning of the infonmation
word. A special follg-oft—isftomumi vr—eodtne|crmrcompT et M H t he bl ock

application code 000p; jS¢ %Pylgfgﬂgmie&éldt e i & nedt ofravosmi sy for
provi di ng infornat|9n regardin e tine and date.

GT PI Code Check word] &GT Checl: word
- of-fset wofd - Offset word B
Group type code
highest-order bit lowest-order bit
A3 laz 3 84 An' )
Figure 2 Data format and addressing
Explanations
GT Group type code (4 bits) c£. 2.2
5 PI code Station series

identification (16 bits) cf. 2.1
Check word for error protection,
block synchronization
and group synchronization (11 bits) cf. 1.3
10 X unused capacity cf. 2.2.1-2.2.5
Block 1 of each individual group is transmitted first.

1.3 Error protection
- Each block has a check word (11 bits) for detect-
ing and correcting transmission errors in the receiver/
15 decoder. This check word (¢l10, €9, ..., ¢0 in Figure 1)
is E@e sum (moduloc 2) of:
a) =~ the remainder after multiplication of the 36-bit
information word m(x) by X"11 and subsequent divi-
sion (modulo 2) by the generator polynomial g(x)
20 and
b) an 1l1ll-bit binary sequence d(x), referred to as
offset word
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AS opposed to this, the object of the invention consists in decreasing the
redundancy in an auxiliary information signal of the type nentioned
herei nabove and in sinplifying the assignment and hence the identification
of different soP'Ps_93fv'r]T-B§P8r mation. . Thi s dbject is achi REB/ERIBLBBI%Bnce
with the invention by the characterising features of claiml. 1. Base
band codi ng 1.1 The structure of the base band code Figure 1 shows the
structure of the base band code. The largest elenment within the structure
is called a group. A group consists of 2 blocks eamtk heving Y7 bits. Each
bl ock contai ns em cheeknwbrdn e(x) = 4d(x) + --—-?--)-—- mod g(x)

_ g(x

the generator polyncmial (degree 11) being described by
the following equation:

gi(x) = x"11 + x°8 + x6 +1
5 and different offset words being used £for each block
within a group. _
The 1l1-bit binary sequence for the offset words

A and B is defined as follows:

Offset Offaset word d(x)

10 dl0 d9 d8 d7 d6 d5 d4 d3 d2 dl1 40
A 0 p 0 1 1l 0 1l 0 1l 0 1
B 1l 0 1l 1l 0 1 0 1 0 1l 1

The error protection code has the following
properties:
15 - it detects all the individual errors and double
errors in a block

- it detects each individual error burst up to 11 bits
- it detects approximately 99.90% of the error bursts
with 11 bits and approximately 99.95% of all the

20 longer bursts
. The code is also an optimum error-correcting code
for;error bursts up to a length of 5 bits. Depending on
the number of errors of a block or on the block contents,
either the error detection or the error correction, or

25 else both, can be used at the reception end.

1.4 Block synchronization and group synchronization
By using the two offset words A and B, both the
start and end of a block and the start and_gnd of a group
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word (36 bits) and a check word (11 bits). An offset word (11 bits) is
superi nposed on each check word (nmodulo 2 addition) in order to distinguish

t he' bl ocks inzaég(ng)and to provide for - nDre definite synchronlsatlon of
the bl ocks. /10 6 - 3 ~ PCI/ER1/0 2éro’Up =

2 Blocks = 94 Bits --->
can be detected in the recezver. The offgset words destroy

the c¢yclical nature of the original code, so that

cyclical displacamentslof code words of the modified code

do not permit any other code words to be produced and
5 thus make this type of block synchronization reliable.

2. Data format
2.1 Definitions for data transmission

There is no fixed repetition rhythm for the

different group types (cf. 2.2), i.e. there is enough
10 flexibility to connect the different types of information

chronoclogically in such a way that they fulfil the

requirements of the user. ‘

The selected data format also has 10 free group
types and is thus sufficiehtly adaptable to allow for

15 future uses also.

In order to ensure effective utilization of the
channel, the smallest possiblé number of different types
of information is mixed in one group. As a result, the
user is not forced to waste channel capacity as a result

20 of transmitting unused information.

The first 4 bits in each block are assigned to
the group type codé (cf. 2.2) which specifies the use of
the group. As a result, it is possible to decode each
block of a group in the receiver/decoder without refer-

25 ence to another block. Thus, in the event of transmission
faults, the access time to information which is divided
up between a plurality of blocks is reduced.

In each case the first block of a group contains
the station series identification PI.

30 PI code _

The PI code (station series identification)
comprises a code (16 bits) which permits the receiver to
distinguish between nationality, station area/language
area and station code. The PI code is not provided for

35 direct display, it is individually assigned to each radio
station and serves to detect transmitters which broadcast
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e . Bl ock 1 ~ Block 2
---------------------------------- : <----- Block =47 Bits

Chock word  Wo @27ioeesl T IIIIITITUEL & AR /845 48" ¢
the same station. As a”:esult,'the receiver/decoder is
enabled to search for an alternative fregquency auto-
matically in the event that the transmitter which has

been set during mcbile reception becomes too bad.

5 The coding below makes it possible to distinguish
between 256 countries, 16 statiom areas and 16 statioms.
Bit 1 - 8 Nationality identification

Bit 9 - 12 Station area identification/language areas
Bit 13 - 16 Station code :
10 _ The abbreviation for the respective country can
be derived from the nationality identification of the PI
code and can be presented on the display of the receiver.

2.2 Group types
The group type code - the first 4 bits of a block
15 (Figure 2) - determines the use of the group. The pre-

viously defined group types can be found in the table
below.

Group type code
Decimal Binary code Use

20 [value | .3 a2 a1 a0

0 0 0 0 0 PS Name of the statiomn

series

1 0 0 0 1 RT Radio text

2 0 0 1 0 AF Alternative frequencies

3 0 0 1 1 TMC Traffic message channel
25 4 0 1 0 0 IH Internal radio use

. . . . . Not defined

15 1 1 1 1

Table 1 Group types
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. with Offset <----- 36 Bits ----> <----11 Bits ----- >

85 nB4 m. nD -~ C10 c9 cl cO : ~ Figure 1. The structure
of -t he base band code o :
: : WO 92/10888 . - 8 - PCT/EP91/02375
2.2.1 Group type 0. |
Name of the statiom series PS
Switching information TMC, TP, TA

Figure 3 shows the data format of group type 0.

Block 1

4 1¢ i1 7 7
GT PI Code T|T PSS PS
M| PiDrawing 1}!Drawing 2
c
Bleck 2
4 1 3 7 7 ? 7
GT |T] X Ps PS PS PS
A Drawing 3 |Drawing 4[Drawing 5 | Drawing 6
5 Figure 3 - Data format of group type 0O

PS
The name of the station series is transmitted as
a 7-bit character (Tahlelz, columng 2-7) in accordance
with the ISO 646 code tables for display in the receiver.
10 6 characters, including idle signals, are provided for
the name. The position of the individual characters in
the name corresponds to the appendant number. The
transmission of the name begins with the character 1. The
higﬂést—order‘bit of each character is transmitted first.
15 Receivers with a display of more than 6 characters could
additionally display the respective naticnality
abbreviations (cf. 2.1 PI code).
TMC
TMC (traffic message channel) is a switching
20 signal which identifies transmitters which transmit

intermittently coded traffic messages. The identification
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A




1.2 Data transnission features In each case, the most significant bit for
the informati on words, . check words, ‘binary nunbers or addresses. is

binary nunber 8P 37/49888e2) has the index 270 The datSCEPERETS28ER " <
fully synchronous | §e eggiuageg r%%rgagn automatic search run for TMC
transmitters.

TP .

TP (traffic radio identification) is a switching
5 signal which identifies transmitters which transmit

intermittenﬁly announced traffic messages. A lamp or a

corresponding device can be. used to indicate on the

receiver that the station being received is transmitting
traffic messages at specific times. The identification

10 can be evaluated for an aut:o'ﬁatic search run for traffic
radio transmitters.

TA

TA (traffic announcement identification) is a

switching signal for identifying whether a traffic

15 announcement has been transmitted. The signal can be used
in the receiver in the following way:

- automatically switching on the traffic announcement
if the receiver is in the stand-by mode and is
switched to the mute setting;

20 - automatically switching over from cassette playback
to the traffic announcement;
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bet ween t he groups or bl ocks.

------------ G oup -------ﬁ------Q-------;------>

<oio---- Bl ockyd 92710888 - > < - 2-10BlOCk 2 -----paingp91/02375

10

2.2.2 Group type 1 Radio text RT
Figure 4 shows the data format of group type 1.

Blaék 1-
<.-—.—.-—
4 16 1 4 8
GT PI Code T RT
_ F Characteﬁ

\

Text segment
address

highest-order bit lowest-order bit

[ ] l c2 Cl co
Block 2
~=ww RT Sagment _ >
3
GT RT RT RT RT
Character |CharactaerjCharacter Character

Figure 4 - Data format of group type 1
-The radio text is transmitted with 8-bit charac-
ters in accordance with the ISO 646 code tables (cf.
Table 2). The tranamission starts with the highest-order
bit of a character.

The text segment éddress in block 1 serves to
arrange the text segment, comprising the characters from
blocks 1 and 2, in a display or in a memory. By means of
the area of the segment address (0-15) and the characters
(5) contained in a grbup, radio texts up to a length of
80 characters can be transmitted.

If a display with less than 80 characters is used
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first bit transmitted ~last bit transnmitted GT

Pl code Check word Gr Check word
Ofset word A Ofset word B G oup Type code
most si gni fi cafO K13/10888st s gni fi cant~ Bk - pCT/EP91/42378

for RT, a memory should be prdvided in the receiver/
decoder, so that parts of the message can be displayed
successively.
A change of the text flag (TF) in block 1 iden-
5 tifies the transmission of a new radic text. In the
receiver/decoder, the text flag is used to clear the
display or the memory.
RT is principally intended for home receivers
with a suitable display and for car receivers, for
10 example for controlling a voice generator.

2.2.3 Group type 2 Alternative frequencies AF
FPigure 5 shows the data form of group type 2.

Block 1
4 16 8 8
GT PI Code . AF AF
Code Code
Block 2
4 8 38 8 8
GT AF AF Ar AF
Coda Code Code Cade

Figure 5 - data format of group type 2

2.2.4 Codes for alternative frequencies
15 Long wave and medium wave
Long wave and medium wave frequencies are repre-
sented with 9 kHz spacing by means of an 8-bit code.
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A3 A2 Al ~ A0 Fi gure 2 Data format and addressing

Expl anati ons Gr - G oup Type code - (4 bits) see
2.2 Pl code Programidentification code (16 bits) see 2.1 Check
word for error WP o?2419888 block - 12 - and gr o RSTHRRIL/ORA3FH i on

(11 bits) see 1.3 X unused capacity see 2.2.1 -

2.2.5 Block 1 of every,sbhagl € group |§l£5§95gb&ged first. caprier

frequency

1 0000 0001 153 kHz

15 0000 1111 279 kHz

16 0001 0000 531 kHz

5 135 1000 0111 1602 kHz

Shortwave

The short-wave frequencies are represented with

5 kHz spacing by means of two 8-bit codes. They are
characterized by the fact that the first 8-bit code lies

10 in the range of 140-157. In this case, the first code is
to be evaluated in pairs with the following code. Pairs

which go beyond a block are unacceptable.

Number Binary Number Binary Carrier
code code frequency
140 1000 1100 0 0000 0000 3980 MEz
15 157 1001 1101 190 1011 1110 26100 MHz
VHF

The VHF channels are represented with 100 kHz
spacing by means of two 8-bit codes. They are charac-
terized by the fact that the first 8-bit code = 160. In

20 this case, the code identifies, with the following code,
a VHF _channel. Pairings which go beyond a block are

unacceptable.
Number Binary Number Binary Carrier
~ code code frequency
160 1010 0000 0 0000 0000 87.5 MH=z

25 160 1010 0000 - 204 1100 1101 107.9 MHz

Number and filler code

The number code indicates how many frequencies,
filler codes excepted, are contained in an AF list. An AF
list can contain up to 31 frequencies. The number code is
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13 Error protection For the purposes of det ect i ng and correcti n-'g
transm ssion errors in the receiver/decoder, each bl ock has a check word

(11 bits). This check word (cl10, c9, ..., cO in Figure 1% is the, sum
(modul 0 2) of: WO 92/10888 IRRERET o CT/EP9L/02375

transmitted at the start of- an AF list.
The filler code is used to occupy unused AF codes
within the group.

Number Binary code Use

5 136 1000 1000 Filler code
224 1110 0000 No AF
241 1110 0001 AF list with 1 frequency
255 1111 1111 AF list with 31 frequencies

The list of altermative frequencies indicates

10 which transmitters in the same reception areas, or in

adjacent reception areas, broadcast the same station.

Receivers/decoders with a memory for AF lists can thus
shorten the switch-over time to another transmitter.

2.2.4 Group type 3
15 Traffic message channel T™MC
Alternative frequencies for TMC AFT
Figure 6 shows the da.ta format of group type 3.

Block 1
4 16
GT PI Code AFT X | T™MC
Bleck 2
) 4 8 8 -] 8
GT --THC ™C ™™C ™C

Figure 6 - Data format of group type 3
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a) The remainder following nultiplication of the 36 bit information word
m(x) by x711 and subsequent division (nodulo 2)-by the generator polynom al
g(x) and b) an 11 bit, binary sequence-d(x), called an offset ,word '
m(x) x~11 i.e. WReOR/M9BE8:(x) = d(x) + --34 - .. nBOT4ER$1/02375

9(x) i wherein the genehglof, el YIOMY LA1N0.4°9LER) kg £ELb0SEhYeLlS

Blaupunkt and the EBU regarding the information length
(37 bits). | |
The alternative frequencies for TMC (AFT) refer
5 only to transmitters with identical, coded traffic
messages. These transmitters do not broadcast the same
sound program. The AFT is based on the same coding as the
altermative frequencies (AF). The use of AFT is limited
to LW and MW frequencies.

10 2.2.5 Group type 4 Internal radio information TH
Figure 7 shows the data format of group type 4.

Bloeck 1

4 16 8

4'4
Gc?T PI Coii””J IIh‘-‘-jx

channel number

highest-order bit lowest-order bit

c3 cz2jc1} ¢Co
- Bloeck 2
4 8 3 8
GT I8 IR IR Ix

Figure 7 - Data format of group type ¢

48 bits are available for IH, 16 bits in block 1
and 32 bits in block 2. The contents of the bits speci-
15 fied with IH may be determined by the radio organization
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g(x) =XM1 + x"8 + x"6 + 1 and different offset mords are used for each

bl ock within a group. .The 11 bit blnary sequence for the offset words A
and B is deflned as O fset - fset word d(x d10
26 a5 o7 de ao WR 33/39eRE 0 O R P é‘ﬂ'éx?il/ﬂnls

1

itself. In this context, a data format similar to that of

RDS seems expedient. The first 4 IH bits of block 1 are

used as channel numbers 0 to 15. The remaining 44 bits

are regarded as 11 HEx:characteﬁs and are available for
5 a bit-transparent data transmission.

Examples of the use of IH:

Station source identification

Remote control of transmitter networks
Paging for company personnel

v
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Ez;s the foll o&m ng prlopé“wulmlu I“" MLl IHu ects all ;’ih(ra]g?a(ra_r g;dp(rjghglctéi gprg?ge

in-a block - it det S every S|ngle error _burst up to 11 _bits - _it _detects
approxi mat el y 0¥0 92/ 19888¢c" er v or bursts R&vi ng 11 bits 3?8/588&{°§§7§5 %

of every | onger burst. Patent Ccla

1. . Digital, coded additional information sigmal
within an AM radio signal, characterized in that the
additional information (PI, PS, AF, AFT, TP, TA, TMC, RT)
5 of the additional information signal is divided up into
a cyclically repeated number of groups with one informa-
tion block or to form a plurality of information blocks,
in that each information block has an information woxrd
and a check word comprising in each case a specific

10 number of data bits, in that, in the case of groups with
a plurality of information blocks, the check' words of
each group have different offset words superimposed on
them, and in that the offset words are used at the
reception end to synchronize the information blocks.

15 2. Digital, coded additional information signal
within an AM radio signal, characterized in that the
additional information (PI, PS, AF, AFT, TP, TA, TMC, RT)
of the additional information signal is divided up into
a cyclically repeated number of groups to form in each

20 case two information blocks of identical length, in that
each information block has an information word and a
check word comprising in each case a specific number of
data bits, in that the two check words of each group have
different offset words superimposed on them, and in that

25 the offset words are used at the reception end to syn-
chronize the information blocks.

3. ~ Additional information signal according to
Claim 1 or 2, characterized in that the information words
within each group contain, at the start of the word, a

30 group type identification (GT) which identifies the
resiective group.

4. Additional information signal according to
Claim 1, 2 or 3, characterized in that the station
identification (PI) which identifies the station series

35 of the respective AM radio signal is contained in each
case in the first information block of each group.

5. Additional information signal according to one of
Claims 1-4, characterized in that a station service (PS)
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6° The code is also anoﬁmuj'mnlm“&lﬂmrecti ng code for error bursts
~having a length of up tol€ R dence on the nunber of errors in a
bl,ock or dependi ng on the content of the bl ock, either error detection or
error correcti oW9082430888an be used at thd7receiving endPCT/EPILAP33RSand

group synchronisation . Both the beginning and end of a bl.ock as well as
the beginni ng afdedidfdrcatignyipich identddias e RaRec°f bR VEFaEYBsi ng

the two series of the respective AM radio signal is always
contained in a first group of the cycle.
6. Additional information signal according to
5 Claim 5, characterized in that, in the same group of the
cycle in which the PS identification is contained,
further identifications are inserted for the identi-
fication of the transmitter of the respective AM radio
signal as the transmitter for coded traffic messages
10 (TMC identification) and as the traffic radioc transmitter
(TP identification) and for the switching signal (TA
identification) which accompanies an uncoded traffic
message.
7. Additional information signal according to one
15 of Claims 1-6, characterized in that ©radio text
information (RT identification) in the form of a sequence
of addressed text segments is contained in a second group
of the cycle, and in that a binary clear signal (TF) is
inserted before each text segment, which clear signal
20 (TF) changes its binary state as soon as a previously
transmitted and reproduced text is to be replaced by a
new text.
8. Additional information signal according to omne
of Claims 1-7, characterized in that information relating
25 to alternative frequencies (AF) of transmitters which
broadcast the same station as the currently received AM
radio signal transmitter is contained in a third group of
the cycle, each item of AF information having an
additional identification for the wave range (LW/SW,
30 MW/VHF) of the respective alternative freguency.
9. Additional information signal according to one of
Claims 1-8, characterized in that ;oded traffic messages
(TMC) and information (AFT) relating to the frequencies
of alternative transmitters which broadcast the same
35 coded traffic messages are contained in a fourth group of
the cycle, each item of AFT information having an addi-
tional identification for the wave range (LW, MW) of the
respective frequency of the alternative transmitter.
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offset words A and m"“}ﬂlw)m wum ds destroy the cyclic nature of the
original code so th enents of code words in the nodified
cpde do not allow any o het c¢bd€ wdrds to be produced and hence render this
type of bl ock swocbrgniosasi on very reliables -~ 2. Data foPOBYEP92/02375

Definitions applicable to the data transm ssion process There are no
fixed repetitioiOpatterAdditionad imfézmabionypignal aganrdigedoc208e ofe.

there is suffi CkﬁEl%mfs' §x '9b' Lh&i‘aé?éfi%ﬁk'ﬁg el Qh?;%@it r38ibSifkorma-

i nformation in suc e users
tion (IH) is contained in a fifth group of the cycle.

11. Method for transmitting an additional information
5 signal according to one of Claims 1-10, characterized in

that an AM radio signal carrier is modulated in its phase

angle with the digital, coded additional information

signal. _ _

12. Method according to Claim 11, characterized in

10 that the AF information is transmitted as a continuous
list, the number of items of AF information within the
list being transmitted at the start of the list.

13. Method according to Claim 11, characterized in
that the AFT information is transmitted as a continuous

15 list, the number of items of AFT information within the
list being transmitted at the start of the list.

14. Method for receiving an additional information
signal according to one of Claims 1-10, the said addi-
tional information signal being transmitted in accordance

20 with Claim 11, 12 or 13, characterized in that the
received AM radio éignal carrier is phase-modulated, the
acquired additional information signal is decoded and the
decoded additional information is used £for tuning,
switching and/or playback.

25 15. Method according to Claim 14, characterized in
that the number of items of AF information which is
tra.nsm;.tted at the start of the list of AF information is
selected from the received list of AF information and is
used to check for the complete reception of the list.

30 16.:7 Method according to Claim 14, characterized in
that the number of items of AFT information which is
transmitted at the start of the list of AFT information
is selected from the received list of AFT information and
is used to check for the complete reception of the list.

35 17. Method according to one of Claims 14-16, charac-
terized in that at least one brief range switch-over is
performed if an item of AF information has an additional
identification for the wave range (LW, SW, MW, VEF) of
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The data format slﬂm!ﬂlﬁ(lmmll”lwves 10 sorts of group free and hence
there is sufficie i »10 cater for any future applications. I n

order to ensure effective utilisation of the channel, as few different
sorts of inforMRiM/ERBWssi bl e are ni xed? - any one gr RER/ERALAGRITS s

t hereby not forced to waste channel capacity by the transm ssion of unused
i tenms of inforrghe grespective alternative frequency.

18. Method according to one of Claims 14-17, charac-
terized in that the respective VHF frequency is predomi-
nantly set if an AF identification has an additional

5 identification for the VHF wave range of the respective
alternative frequency.
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The invention relates to an additional informa-
tion signal according to the preamble of Patent Claim 1.

radio signal

Such a signal is known from the research paper BBC RD
1982/2 from the British Bfoadcasting Coporation [sic]
"L.F. Radio-Data: Specification of the BBC experimental
transmissions 1982" dated August 1982.

" The aforesaid research paper discloses how
digital, coded additional information is transmitted in
an AM (amplitude modulation) radio signal by means of
phase modulation and demodulation of the AM radio signal
carrier. In order to prevent the station signal of the
phase-modulated AM carrier from being disrupted, the
British Broadcasting Coporation [sicl] selected a value of
+ 22.5° as the maximum acceptable phase-angle deviation,
which corresponded to a transmission capacity for the
additional information of 25 bit/s. This extremely small
channel capacity requires error protection which 1is
matched as well as possible in terms of low redundancy to
the properties of the AM radio transmission channel. For
this purpose, the data stream is divided up into blocks
with a length of 50 bits each, each block comprising a
synchronous bit, an information word of 36 bits and a
check word of 13 bita. For the block coding, use is made
of an optimum error-correcting code with which an error
burst up to a length of 6 bits can be corrected. The
selected code is cyclical and is shortened to the block
length of 50 bits. In order to be able to detect the
start of blocks reliably, the synchronous bit is placed
in front of the block at the transmitter end, as a result
of which the cyclical character of the block code is
destroyed. In order to identify the contents of the
32-bit-long information word, ‘a 4-bit-wide block use code
is transmitted directly after the synchronous bit at the

start of the information word. Within the . information
This is the replacement sheet
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The Pl code (programidentification code) consists of a code (16 bits)
which allows the receiver to distinguish between nationality, program
region / | anguage regi on and program code. The Pl code is not intended to
be displayed directly but is individually associated with each broadcast
program and serves for identifying transmtters which radiate the sane
program The receiver/decoder is therebg placed in a position such that it
can automatically search for alternative frequencies in the event that

reception O];!ﬁ‘té%f QU Igpiladl o undorimauion idodidiedy g dvidedorin reddie case
of nobile re i on. he_f ol gmnﬂglﬁpdln sSc allo 256 .countries, 16
progr am r egi puectiap M6 o'é]f‘%rrg PS5 p&aF <t %u&gﬁgd excgslutsé‘vfly ?nm'
National ity jdentdifdretatBices x@latliihg to the timegumincalpndat ddatefier /
I anguage region Bi ts_£n13c'on'1:§ast to the 09158%90491e object of the

jnvention consists in reducing the redundancy in the case

of an additional information signal of the type mentioned

at the beginning and in facilitating the assignment, and

thus detection, of different items of information.

This object is achieved according to the inven-
tion by means of the éharacterizing features of Patent
Claims 1 and 2. )

Advantageous refinements and developments of the
additional information signal according to the invention
emerge from the Subclaims 3 to 10. A method for trans-
mitting an additional information signal according to the
invention is disclosed in the independent Claim 11, while
a method for receiving an additional information signal
according to the invention is disclosed in the indepen-
dent Claim 14.

Advantageous refinements and developments of the
methods according to Claims 11 and 14 emerge from the
Subclaims 12, 13 and 15, 16.

The invention is explained in greater detail
below with reference to the exemplary embodiments illus-
trated in the drawings. In the description of the draw-
ings, the number of information blocks is, as disclosed
in Claim 2, limited to the number two.
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The abbreviation for the relevant country can be derived fremthe

nationality identifier int

in the receiver.

1.

he PI
2.2 Types of Go

-3 -

Baseband coding

code and can be di spl ayed on t he dlsplay

This Sheet Hag

M

1.1 Structure of the baseband coding
Figure 1 shows the structure of the baseband

coding.
referred to as
47 bits each.

(36 bits) and a check word (11 bits).

group.

The largest element within the structure is
A group comprises 2 blocks with
Each block contains an information word

In order to distin-

guish between the blocks of one group and in order to

permit reliable block synchronization,
is superimposed on each check word (modulo

(11 bits)
2 addition).

an offset word

<~= Group’ = 2 bloéks - = 94 bits. —=>
Bleck 1 Block 2
Cmw=w== Block = 47 bits -
Inforxﬁation'word Check word
withO%ffsat

<==—- 36

ml4

n3s

bitg-==v->

no

rl

<===== 11 bitg=——>

c2

<10

Figure 1 Structure of the baseband coding

1.2 PFeatures of the data transmission

In the case of all information words,

check

words, binary numbers or addresses, the highest-order bit
is transmitted first (Figure 2). The last bit of a binary
number or address to be transmitted has the value 270.

The data transmission is completely synchronous,
i.e. there are no gaps between groups or biocks.

This is the replacement sheet
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The C':"'rodb"Type”'code = the first 4 bits of a block (Figure 2) - specifies
t he qﬁ ch tt]e roup is put. The types of group defined up to now can

be ga BeeRe oI lowi ng table.  --------------iaaaao
------ ' G oup Type code --------------------------
Appl | Bi nary code value A3 A2 A AO 0
0 PS Nane of the program service

< Group . >

¢uemeeeeeu- Block 1 >}« Block 2 =——==w—wau=}

" "first bit transmitted last bit transmitted :

GT | PI-Ccde l-. - Check wordl &T l.. Chaeck wo

' Olfut word A Offset - word B

I Group type code ‘

highest-ordar bit lowest-order bit

A3

||

Figure 2 Data format and addressing _ )

' Explanations

GT Group type cocde ( 4 bits) c£. 2.2
PI code Station series
identification (16 bits) cf. 2.1

Check word for error protection,

block synchronization

and group synchronization (11 bits) c£. 1.3
X unused capacity cf. 2.2.1-2.2.5
Block 1 of each individual group is transmitted first.

1.3 Error protection
Each block has a check word (11 bits) for detect-
ing and correcting transmission errors in the receiver/

decoder. This check word (cl0, ¢9, ..., c¢0 in Figure 1)

is the sum (modulo 2) of:

a) the remainder after multiplication of the 36-bit
information word m(x) by X'11 and subsequent divi-
sion (modulo 2) by the generator polynomial g(x)

and

b) an 1ll-bit binary sequence d(x), referred to as

' offset word '

m(x) x~11
or check word e(x) d(x) + ====————-= | mod g(X)
' g(x)
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RT Radlo Text . 2 0 0 1 0 AF

0 0 1 1 TMC Traffic Message
Channel 1 | H Broadcaster's internal. Appln
not defi ned 15 1 1 1 1

-5 -

the generator polynomial (degree:1ll) being described by
the following equation:

g(x) = x11 + x8 + x6 + 1

and different offset words being used for each block
within a group.

_ The 1ll-bit binary sequence for the offset words
A and B is defined as follows:

Offset Offset word d(x) _
dl0 d9 d8 d7 d6 d5 d4 d3 42 di1 4o

A o 1 0 1 1 o0 1 0" 1 o0 1

B 1 0 1 1 0 1 0 1 0 1 1

The error protection code has the following
properties:

- it detects all the individual errors and double
errors in a block

- it detects each individual error burst up to 1l bits

- it detects approximately 99.90% of the error bursts
with 11 bits and approximately 99.95% of all the
longer bursts _

The code is also an optimum error-correcting code
for error bursts up to a length of 5 bits. Depending on
the number of errors of a block or on the block contents,
either the error detection or the error correction, or
else both, can be used at the reception end.

1.4 Block synchronization and group synchronization'
By using the two offset words A and B; both the
start and end of a block and the start and end of a group
can be detected in the receiver. The offset words destroy
the cyclical nature of the original code, so that
cyclical displacements of code words of the modified code
do not permit any other code words to be produced and
thus make this type of block synchronization reliable.
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%cgi 2.2.1 G oup Type O Name of the

i u‘ﬁm ey

2. Data format
2.1 Definitions for data transmission

There is no fixed repetition rhythm for the
different group types (cf. 2.2), i.e. there is enough
flexibility to connect the different types of information
chrbnologically in such a way that they fulfil the
requirements of the user. _

The selected data format also has 10 free group
types and is thus sufficiently adaptable to allow for
future uses also. '

In order to ensure effective utilization of the
channel, the smallest possible number of different types
of information is mixed in one group. As a result, the
user is not forced to waste channel capacity as a result
of transmitting unused information.

The first 4 bits in each block are assigned to
the group type code (cf. 2.2) which specifies the use of
the group. As a result, it is possible to decode each
block of a group in the receiver/decoder without refer-
ence to another block. Thus, in the event of transmission
faults, the access time to information which is divided
up between a plurality of blocks is reduced.

In each case the first block of a group contains

the station series identification PI.

PI code

The PI code (station series identification)
comprises a code (16 bits) which permits the receiver to
distinguish between natiocnality, station area/language
area and station code. The PI code is not provided -for
direct display, it is individually assigned to each radio
station and serves to detect transmitters which broadcast
the same station. As a result, the receiver/decoder is
enabled to search for an alternative frequency auto-
matically in the event that the transmitter which has

f been set during mobile reception becomes too bad.

The coding below makes it possible to distinguish

between 256 countries, 16 station areas and 16 statioms.

Bit 1 - 8 Natiomality identification
This is the replacement sheet
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9 Flgure 3 shoms the data format for the G oup Type O.

T T

This Sheet Has Been Réplace

“““ .

th
B

| -

g - 12 station area identification/language areas

¢ 13 - 16 Station code
i

1 1 7
........... GT Pl code

M P Char. 1

The abbreviation for the respective country can

pe d

erived from the nationality identification of the PI

- code and can be presented on the display of the receiver.

2.2 Group types

The group type code - the first 4 bits of a block:

(Figure 2) - determines the use of the group. The pre-

viously defined group types can be found in the table

below.

Group type code
Decimal Binary code Use
value 1.3 a2 a1 a0
0 0 0 0 0 PS Name of the station
series
1 0 0 0 1 RT Radio text
2 0 0 1 0 AF Alternative frequencies
3 0 0 1 1 TMC Traffic message channel
4 0 1 0 0 IH Internal radio use
. . . . . Not defined
15 1 1 1 1

Table 1 Group types

This is the replacement sheet
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Bl ock 7 7 7 7
P X 2l'hls Sheet Hag Been R laced PS PS A Char. 3
Char . m,’ Figure 3 - Data format for the
G oup Ty narre of the program service is transmtted in the
formof 7 bit 8 -
2.2.1 Group type 0
' Name of the station series PS
Switching information T™MC, TP, TA

Figure 3 shows the data format of group type 0.

Block 1
4 16 112 7 7
GT PI=Ccde TIT PS PSS
g P Drawing 1 |brawing 2
Block 2
4 1 7 7 7 7
GT T} X PS PS PS PS
A rawing- 3 {Drawing 4 | Drawing 5| Drawing 6

Figure 3 - Data format of group type 0

PS

The name of the station series is transmitted as
a 7-bit character (Table 2, columns 2-7) in accordance
with the ISO 646 code tables for'd'.isplay in the receiver.
6 characters, including idle signals, are provided for
the name. The position of the individual characters in
the name corresponds to the appendant number. The
transmission of the name begins with the character 1. The
highest-order bit of each character is transmitted first.
Receivers with a display of more than 6 characters could
additionally display the respective nationality
abbreviations (cf. 2.1 PI code).
T™MC

TMC (traffic message channel) is a switching
signal which identifies transmitters which transmit
intermittently coded traffic messages. The identification

can be evaluated for an automatic seargh. run for TMC
This is the replacement sheet
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characters inaccordance with the Code Table 1SO 646 for display in the

recei ver gfia§l.& rHas B&RR 2 - 7). 6 characters including spacing
characters for the nane. The position of the individual
character sjmﬂumnﬂ rresponds to the acconpanyi ng nunber. The

transm ssi begins with Character 1. The nost significant bit

in each character is transmtted first. gReceivers incorporating a display
having nore than 6 characters could al so di spl ay the rel evant nationality

abbrevi ation_agn¥@ittésee 2.1 Pl code).
TP
TP (traffic radio identification) is a switching

signal which identifies transmitters which transmit
intermittently announced traffic messages. A lamp or a
corresponding device can be used to indicate on the
receiver that the station being received is transmitting
traffic messages at specific times. The identification
can be evaluated for an automatic search run for traffic
radio transmitters. |

TA

TA (traffic announcement identification) is a
gswitching signal for 'identifying whether a traffic
announcement has been transmitted. The signal can be used
in the receiver in the followi'n;g way:

- automatically switching on the traffic announcement
if the receiver is in the stand-by mode and is
switched to the mute setting;

- automatically switching over from cassette playback
to the traffic announceinent;

This is the replacement sheet
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10 T Sﬁth sBeaf Ripfacdyessage Channel) is a switching signal which
i-dent i ﬁ, rs that transmt coded traffic nmessages fromtine to

[ Em may be used for initiating an automatic search for
TI\/Ctransm TP TP (Traffic Programidentifier) is a swtching

time.

signal which identifies transmtters t-hai0 transmt verbal traffic news from
time to time. An indication nmay be provided in the receiver by neans of a
lanp or sone gygb2devéreuphtypehk pr Rpdie kexky RRceived transmits traffic

news at certaLh LLUes giligs! ER01AdeL edMa DDA SALLLlygll 4lALI NG AN

automatic seaf&

or transmtters that transmt™ t fdadcast s.
Block 1
Cwonen -
4 16 1 4 8
GT PI~-Code X ; RT |
F Character

Text segment address

highest-order bit lowest-oxder bit

c3 | c2]cr| co
Block 2
w=-w RT Sagment >
4 8 8 3 8
GT RT l RT RT RT

Character | Character

Character I Character

Figure 4 - Data format of group type 1

The radio text is transmitted with 8-bit charac-
ters in accordance with the ISO 646 code tables (cf.
Table 2). The transmission starts with the highest-order
bit of a character.

The text segment address in block 1 serves to
arrange the text segment, comprising the characters from
blocks 1 and 2; in a display or in a memory. By means of
the area of the segment address (0-15) and the characters
(5) contained in a group, radio texts up to a length of
80 characters can be transmitted.

If a display with less than 80 characters is used
for RT, a memory should be provided in the receiver/
decoder, so that parts of the message can be displayed

This is the replacement sheet
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TA TA (Traffic Announcenent .identifier) is a switching signal for

dentlfyl hvetHaaBQenRhaacech traffic announcenent is being transmtted. The
si gnal receiver in the foll ow ng manner: -

autorratlca trafflc announcenent through if the receiver is
swi t ched on but not turne up; - autonpjically svitching over from
cassette operation to the traffic announcenent; 2.2.2 G oup Type 1
Radi o Text RTsuccessively.

A change of the text flag (TF) in block 1 iden-
tifies the transmission of a new radio text. In the
receiver/decoder, the text flag is used to clear the
display or the memory.

* RT is principally intended for home receivers
with a suitable display and for car receivers, for
example for controlling a voice generator.

2.2.3 Group type 2 Alternative frequencies AF
Figure 5 shows the data form of group type 2.

Block 1
4 16 8 8
GT PI«Code AF ' AF
Code Code
Block 2
4 g 8 8 8
GT AT AF Ar AF
Coda Code Code Cede

Figure 5 - data format of group type 2

2.2.4 Codes for altermative frequencies
Long wave and medium wave

Long wave and medium wave frequencies are repre-
sented with 9 kHz spacing by means of an 8-bit code.

Number Binary code Carrier
frequency

1 0000 0001 153 kHz

15 0000 1111 279 kHz
16 0001 0000 531 kHz
135 1000 0111 1602 kHz
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Fi gtjre 4 shows the data fornmat for the G oup Type 1.

Bl ock 1

This Sheet Has Been Repl

(] I I

The short-wave frequencies are represented with

shortwave

5 kHz spacing by means of two 8-bit codes. They are
characterized by the fact that the first 8-bit code lies
in the range of 140-157. In this case, the first code is
to be evaluated in pairs with the following code. Pairs
which go beyond a block are unacceptable. '

Number Binary Number Binary Carrier

code - code - frequency

140 1000 1100 0 0000 0000 3980 MH=z

157 1001 1101 180 - 1011 1110 26100 MHz
VHF

The VHF channels are represented with 100 kHz spac-
ing by means of two 8-bit codes. They are characterized by
the fact that the first 8-bit code = 160. In this case, the
code identifies, with the following code, a VHF channel.
Pairings which gb beyond a block are unacceptable.

Number Binary Number Binary Carrier

code code frequency
160 1010 0000 0 0000 0000 87.5 MHz
160 1010 0000 204 1100 1101 107.9 MHz

Number and filler code
' The number code indicates how many frequencies,
filler codes excepted, are contained in an AP list. An AF
list can contain up to 31 frequencies..The number code is
transmitted at the start of an AF list.
The filler code is used to occupy unused AF codes
within the group.

Numbex Binary code Use

136 1000 1000 Filler code

224 1110 0000 No AF

241 1110 0001 AF list with 1 frequency
255 1111 1111 AF list with 31 frequencies

This is the replacement sheet
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31 4 8 =~ GT Pl T heer 1

st i

The list of alternative frequencies indicates
which transmitters in the same reception areas, or
[lacuna] adjacent reception areas, broadcast the same
station. Receivers/decoders with a memory for AF ligts
can thus shorten the switch-over time to another trans-
mitter.

2.2.4 Group type 3

: Traffic message channel TMC
Alternative frequencies for TMC AFT

Figure 6§ shows the data format of group type 3.

Block 1
4 16 . g 3 5
GT PI-Code , AFT X ™C
Bleck 2
4 8 8 g B
GT ™0 ™C T™C ™C

Figure 6 - Data format of group type 3

The data format complies with the proposals from
Blaupunkt and the EBU regarding the information length
(37 bits).

The alternative frequencies for TMC (AFT) refer
only to transmitters with identical, coded traffic
messages. These transmitters do not broadcast the same
sound program. The AFT is based on the same coding as the
alternative frequencies (AF). The use of AFT is limited
to LW and MW frequencies.
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2.2.5 Group type 4 Internal radio information IH
Figure 7 shows the data format of group type 4.

Block 1
4

16 S ) | 4 8
QT PI-Cajj’—"’J Izhh‘-~.fﬂ

Channel number

highest-oxder bit lowest-order bit

c3 | e2 , c1 |} co
Block 2
4 8 8 8 3
GT I8 X I IX

Figure 7 - Data format of group type 4

48 bits are available for IH, 16 bits in block 1
and 32 bits in block 2. The contents of the bits speci-
fied with IH may be determined by the radio organization
itself. In this context, a data format similar to that of
RDS seems expedient. The first 4 IH bits of block 1 are

 used as channel numbers 0 to 15. The remaining 44 bits
are regarded as 11 BEX characters and are available for
a bit-transparent data transmission. .

Examples of the use of IH:

Station source identifidation

Remote control of transmitter networks
Paging for compahy personnel
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12 The radio text is transnmitted in accordance with the Code Table | SO 646
{see Table 2) using 8 bit characters. The transm ssi on begis Sieeet\Mat Beeh Rep1EBRSt

significant bit of a character. The text segnment addres
serves for ordering the contents of the,segment of text, he
characters fromblocks 1 and 2, on a di%%lay or in a nenory. dio
text having a length of up to 80 be transmtted by the range
of segnment addresses (0 - 15) and%%%% %%g?%€%§$s (5) contained in a group.

' 1. Digital, coded additional information signal

within an AM radio signal, characterized in that the
additional information (PI, PS, AF, AFT, TP, TA, TMC, RT)
of the additional information signal is divided up into
a cyclically repeated number of groups with one informa-
tion block or to form a plurality of information blocks,
S in that each information block has an information word
and a check word comprising in each case a specific
number of data bits, in that, in the case of groups with
a plurality of information blocks, the check words of
each group have different offset words superimposed on
them, and in that the offset words are used at the
reception end to synchronize the information blocks.
2. Digital, coded additional information signal
within an AM radio signal, characterized in that the
additional information (PI, PS, AF, AFT, TP, TA, TMC, RT)
of the additional information signal is divided up into
a cyclically repeated number of groups to form in each
case two information blocks of identical length, in that
each information block has an information word and a
check word comprising in each case a specific number .of
data bits, in that the two check words of each group have
different offset words superimposed on them, and in that
the offset words are used at the reception end to syn-
chronize the information blocks. .
3. Additional information signal according to
Claim 1 or 2, characterized in that the information words
within each group contain, at the start of the word, a
group type identification (GT) which identifies the
respective group.
4. Additional information signal according to
Claim 1, 2 or 3, characterized in that the station
identification (PI) which identifies the station series
of the respective AM radio signal is contained in each
case in the first information block of each group.
5. Additional information signal according to one of
Claims 1-4, characterized in that a station service (PS)
identification which identifies the name of the station
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can be successively displ ayed. A change in the text f
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ge%t con speech generator for exarrp
conca:.ned in a first group of the cycle.

§. Additional information signal according to
claim 5, characterized in that, in the same group of the
cycle in which the PS identification is contained,
further identifications are inserted for the identi-
fication of the transmitter of the respective AM radio
signal as the transmitter for coded traffic messages
(TMC identification) and as the traffic radio transmitter
(TP identification) and for the switching signal (TA
identification) which accompanies an wuncoded traffic
message.

7. ~ Additional information signal according to one
of Claims 1-6, characterized in that radio text
information (RT identification) in the form of a sequence
of addressed text segments is contained in a second group
of the cycle, and in that a.binary clear signal (TF) is
inserted before each text segment, which clear signal
(TF) changes its binary state as soon as a previously
transmitted and reproduced text is to be replaced by a
new text.

8. Additional information signal according to omne
of Claims 1-7, characterized in that information relating
to alternative frequencies (AF) of transmitters which
broadcast the same station as the currently received AM
radio signal transmitter is contained in a third group of
the ’cycle,' each item of AF information having an
additional identification for the wave range (LW/SW,
MW/VHF) of the respective alternative frequency.

9. Additional information signal according to one of
Claims 1-8, characterized in that coded traffic messages
(TMC) and information (AFT) relating to the frequencies
of alternative transmitters which broadcast . the same
coded traffic messages are contained in a fourth group of
the cycle, each item of AFT information having an addi-
tional identification for the wave range (LW, MW) of the
respective frequency of the alternative transmitter.

10. Additional information signal according to one of
Cléégg_l_34_character1zed in that internal radio informa-
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2.2.3 Goup Type 2 Al ternative Frequencies AF Mg 3, shows t he
data format for G oup Type 2. _ laced
4 16 8 8 I"Mﬁ

AF AF ' code

cion (IH) is contained in a fifth group of the cycle.
11. Method for transmitting an additional information
gignal according to one of Claims 1-10, characterized in
that an AM radio signal carrier is modulated in its phase
angle with the digital, coded additional informaﬁion
signal.

12. Method according to Claim 11, characterized in
that the AF information is transmitted as a continuous
list, the number of items of AF information within the
list being transmitted at the start of the list.

13. Method according to Claim 11, characterized in
that the AFT information is transmitted as a continuous
list, the number of items of AFT information within the
list being transmitted at the start of the list.

14. Method for receiving an additional information
signal according to one of Claims 1-10, the said addi-
tional information signal being transmitted in accordance
with Claim 11, 12 or 13, characterized in that the
received AM radio signal carrier is phase-modulated, the
acquired additional information signal is decoded and the
decoded additional information is wused for tuning,
switching and/or playback.

1s. Method according to Claim 14, characterized in
that the number of items of AF information which i=s
transmitted at the start of the list of AF information is
selected from the received list of AF information and is
used to check for the complete reception of the list.
l6. Method according to Claim 14, characterized in .
that the number of items of AFT information which is
transmitted at the start of the list of AFT information
is selected from the received list of AFT information and
is used to check for the complete reception of the list.
17. Method according to one of Claims 14-16, charac-
terized in that at least one brief range switch-over is
performed if an item of AF information has an additional
identification for the wave range (LW, SW, MW, VHF) of
the respective alternative frequency.

18. Method according to one of Claims 14-17, charac-

terized in that the respective VHF frequency is predomi-
This is the replacement sheet
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METHOD FOR TRANSMITTING ADDITIONAL INFORMATION IN
AN AM RADTO SIGNAL

ABSTRACT

For transmitting additional information in an AM

radio sigmal, initi.ally, at the transmitting end an AM

radio signal carrier is modulated in its phase position

by means of a digital, coded additional information

signal. At the reception end the AM radio signal carrier
is phase-mo&ulated, the additional information signal
acquired is decoded and the decoded additional infor-
mé.tion is used for tuni"n.g; switching or playback. The
additional information (PI, PS, AF, AFT, TP, TA, TMC, RT)
of the additional information signal is divided up into
a cyclically repeated number of groups to form in each
case two ihformation blocks of identical length. Each
information block has an information word and a check
word comprising in each case a specific number of data
bits, t;'ue two check words of each group having different
offset words superimposed on them. These offset words are
used at the receptiozi‘ end to synchronize the informé.tion
blocks. '

AF AF AF d %ode
Fi gure 5.--Datiaformat for h n Replaced
2.2.4 Codes for the Alternative Frequenci'es Long an i ﬂ '
Long and medi um wave frequencies are represented by an 8 bi
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The invention relates to a _met:hod of transmitting aux:.l:.ary
information in an AM broadcast signal wherein the AM broadcast
signal is demodulated at the receiving end, the auxiliary
information signal obtained thereby is decoded and the decoded
auxiliary information is used for the purp;:ses of tuning, switchihg.
storing and/or reproduction, and it alsc relates to a signal for
transmitting this auxiliary information and to a receiver for

receiving this signal.

From "Funkschau®” 1986, Vol 1, pages 43 - 47, it is known to transmit
digitally coded auxiliary information signals in an AM broadcast
signal by phase modulaﬁing and demodulating the AM .sig'nal carrier
and it is also known to distribute auxiliary items of information
for the radio data system over a cyclically repeated number of
groups in an FM broadcast signal, wherein cne or more blocks of
information are provided in each group and each block of information
consists of an information word and a check word. Furthermore, it is
known from the research report BBC RD 1982/2 from the B:iti.sh
Broadcasting Corporation *L.F. Radio-Data: Specification of the BBC
experimental transmissions 1982" dated August 1982;

to transmit digitally coded auxiliary information in an AM
(amplitude modulated) broadcast signal by phase modulating and
demodulat:iﬁg the AM broadcast signal carrier. A value of : 22.5° was
selected by the British Broadcasting Corporation as the maximum
permissible phase change allowed so as not to interfere with the
program signal on t:he' phase modulated AM carrier, this value '
corresponding to a transmission capacity for the auxiliary items of‘
information of 25 bits/second. This extremely small channel capacity
requires a degree of error protection that. is matched as optimally
as.possible. in the sense of low redundancy, to the properties of
the AM broadcast transmission channel. To this end, the data stream
is subdivided 'into blocks each having a length of S0 bits, wherein
each block consists of a synchronising bit, an information word of

36 bits and a check word of 13 hics For coding the blocks, an
This is the replacement sheet
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S_ho*rt wave The short wave frequencies are represented by two 8 bit codes in
a 5 kHz raster. They are characterised in that the first 8 bit code falls
within the range 140 - 157. The first code has to be eval uated
14 with the followng code as a pair in this case. Pairings extending
beyond t he bl ock are.not perm ssible. 2
optimal error correcting codé is used with which an error burst
having a length of up to 6 bits can be corrected. The code selected
is cyclic and is cuftailed to the block length of 50 bits. In oxder
to be able to positively identify the beginning of.a'block. the
synchronising bit is plaéed in front of the block at the
transmitting end, thereby destroying the cyclic character of the
block code. In ordef to identify the content of the 32 bit long
information word, a 4 bit wide block applicatioﬁ_code is trénsmitted
directly behind the synchronising bit at the beginning of the
information word. A special form of information coding in
combination with the block application code 0000 is provided within
. the information word solely for §;oviding information regarding the

time and date.

As opposed to this, the object of the invention consists in
decreasing the redundancy in an auxiliary information signal of the
type mentioned hereinabove and in simplifying the assignment and

hence the identification of different sorts of information.

This object is achieved in accordance with the invention by the

characterising features of claim 1;
1. Base band coding

1.1 The structure of the base band code

Figure 1 shows the structure of the base band code. The largest
element within the structure is called a group. A group consists of
2 blocks each having 47 bits. Each block contains an information
word (36 bits) and a check word (11 bits). An offset word (11 Sits)
is superimposed on each check word (modulo 2 addition) in order to
distinguish the blocks in a group and to provide for more definite

synchronisation of the blocks.

This is the replacement sheet
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Nunber
1000 1100
190 1011 1110

Bi nary

represented by two 8 bit codes in a 100 kHz raster.

in that the first

code identify a VHF channel

bl ock are not per

code Nurber Binary code - Carrier freq. 140
' 0 0000 0000 3980 kHz 157 - 1001 1101
26100 kHz Utra short wave The VHF channel s are

They are characterised
160. Thi sycode together with the follow ng
In-this case. Pairings extendi ng beyond the

QSSldﬂoﬁp = 2 Blocks = 94 Bits --->

8 bit code

m35 [m34

“Information word

Check word

36 Bitg -<--->

ml] mO

c10

with Offset

<-=-~-- 11 Bits

ANEE

Fig@re 1: The structure of the base band code

1.2 Data transmission features -

In each case, the most significant bit for the informaﬁion words,
check words, binary numbers or addresses is transmitted first
(Figure 2). The last bit transmitted in the case of a binary number

or an address has the index_z‘o.

The data transmlssion is fully synchronous i.e. there are no gaps

between the groups or blocks.

This is the replacement sheet
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Nunﬁer Bfnéry code Nunber Bi nary code . Carrier freq. 160

1010 0000 0 0000 0000 87.5 Mz 160 1010 0000
204 1100 1101 107.9 M1z The Nunber and Fill Codes The nunber
code indicates how many frequencies apart fromfill codes are contained in

an AF list. An AF list may contain up ta 31 frequenci es. The nunber code is
transmtted at the begi nning of an '

Ceeeeerocs e cacsem oo Group -~--=~e<-ccccccecccaccccaca- >
Qo= Block 1 -=====ceeee- >|Kmmmm Block 2 —==—weee- >
first bit transmitted last bit transmitted
GT | PI code Check word | GT Check word

Offset word A Offset word B

Group'Type code

most significant bit least sjgnificant bit

Figure 2 -Data format and addressing

Explanations
GT Group Type code (4 bits) see 2.2
PI code Program identification code (16 bits) see 2.1

Check word for error protection, block
and group synchronisation (11 bits) see 1.3
X- unused capacity - see 2.2.1 - 2.2.5

Block 1 of every single group is transmitted first.
1.3 Error protection

For the purposeé'of dééécéihg and céf}eéting transmission errors in
the receiver/decoder, each block has a check word (11 bits). This

check word (c10, €9, ... , c0 in Figure 1) is the sum (modulo 2) of:

This is the replacement sheet
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AF Tist. The fill code is used for occupying unused AF codes wi thin the
gr oup. Nunber Bi nary code Appl i cation

a) The remainder-following multiplication of the 36 bit information
word m(x) by x*11 and subsequént division (modulo 2) by the
generator polynomial g{x)

and '

b) an 11 bit binary sequence d(x), called an offset word
m(x) x"11°

i.e. check word c(x) = d(x) + ec-=ce=--- mbd g(x)'

wherein the generator polynomial (11th degree) is defined by the
following equation:

g(x) = x"11 + x"8 + x"6 + 1
and different offset words are used for each block within a group.

The 11 bit binary sequence for the offset words A and B is defined

as follows:
Offset Offset word d(x)

d10 49 d8 d7 46 d5 d4 d3 d2 di do

The error protection code has the following properties:

- it detects all single and double errors in -a block
- it detects every single error burst up to 11 bits
- it detects approximately 99.90 ¥ of the error bursts having 11

bits and about 99.95 ¥ of every longer burst. _
This is the replacement sheet

ate: 1§ JpN 06



136 1000 1000 fill code 224 1110 0000 no AF

2411110 0001 AF |ist having 1 frequency 255 1111 1111

AF list having 31 frequencies . The list of alternative frequencies _
provides an indication as to which transmtters in the same or an adj oi ni ng
reception area radiate the same programs Thus receivers/decoders

I ncorporating a store for the AF.lists are able to shorten the tine
required for switching to another transmtter.

The code is alsc an optimum error correcting code for error bursts
.having a length of up to 5 bits. In dependencé on the number of
errors in a block or depending on the content of the block, either
error detection or error correction or both can be used at the

receiving end.
1.4 Block and group synchroniéation

Boﬁh the beginmning and end of-é'block as well as the beginning and
end of a group can be identified in the receiver by using the two
offset words A and B. The offset words destroy the cyclic nature of
"the original code so that cyclic displacements of code words in the
modified code do not allow any other code words to be produced and.

hence render this type of block synchronisation very reliable.
2. Data format
2.1 Definitions applicable to the data transmission process

There are no fixed repetition patterns for the different types of
group (see 2.2) i.e. there is sufficient flexibility for linking the
different sorts of information in such a way as to meet the users

needs.

The data format selected still leaves 10 sorts of group free and
hence there is sufficient adaptability to cater for any future

applications.

In order to ensure effective utilisation of the channel, as few
different sorts of information as possible are mixed in any one
group. The user is thereby not forced to waste channel capacity by

the transmission of unuged items of information.
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2.2.4 Goup Type 3 | Traffic Message Channel. =~ TMC
Alternative frequencies for TNC AFT Figure 6 shows the data format for

G oup Type 3. Block 1 4
16 8 3 5 GI Pl ‘code AFT X
T™C '

7

The first 4 bits in @dch block are allocated t6 the group type code
(see 2.2) which specifies the way in which the group is being used.
It is thereby possible to decode each block of a group in the
receiver/deéoder without reference:to any other block. The access
time to items of information that are distributed over a plurality.
of groups is thus reduced when the transmission is subject ﬁo

interference.

The first block of a group incorporates ﬁhe program identification

code PI in every case.
PI code _
The PI codg {(program identification code) consists of a code (16
bits) which allows the receiver to distinguish bétweédﬁnationality,
program region / language region and_program code. The PI code is

~not intended to be displayed directly but is individually associated
with each broadcast program and serves for identifying transmitters
which radiate the same program. The receiver/decoder is thereby
placed in a position such that it can automatically search for
alternative frequencies in the evenﬁ thatrreception of the currently

tuned transmitter becomes tco poor in the case of mobile reception.

The following coding scheme allows 256 coﬁntries, 16 program regions
and 16 programs to be distinguished.

Bits 1 - 8 : Natxonalzty identifier
Bits 9 - 12 Program region zdentzfler / language region
Bits 13 - 16 _ Program code

The abbreviation .for the relevant country can be derived from the
nationality identifier in the PI code and can be displayed on the

display in the receiver.

This is the replacement sheet
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Bl ock 2 | 4 8 8 8 8 GT
TIMC T™C T™C T™C Figure 6 - Data format for C}oup

Type 3

2.2 Types of Group

The Group Type code - the first 4 bits of a block (Figure 2) -
specifies the use to which the group is put. The types of group

defined up to now can be gathered from the following table.

Group Type code
-------------------------- Application
Decimal ~Binary code
value A3 A2 A1 A0
0 0 0 0 0 PS Name of the program service
1 0 0 0 1 RT Radio Text
2 0 0 1 0 AF Alternative Frequencies
3 o 0 1 1 TMC Traffic Message Channel
4 0 1 1 1 IH Broadcaster's internal. Appln
. 1 - . . . not defined
1s 1 1 b 1

Table 1 Types of Group

2.2.1 Group Type 0
Name of the program se:vicePS
Switching information ™C, TP, TA

This is the replabe’ment sheet
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16 As regards the length (37 bits) of the information, this data format
takes into account the suggestion made by the Bl aupunkt conpany and that of
t he EBU. The alternative frequencies for TMC (AFT) are only indicative of
the transmtters providing the same coded traffic news. These transmtters
do not radiate the same sound prograns. Tge coding form ng the basis for
AFT is the sane as that for the alternative frequencies (AF). The use. of

AFT is |infigire G Bbows \ithee dand farhatmAoeV ehé IGXHURTYPE. 0.

Block 1
4 16 1l 1 7 7
___-’ __________ - - - [ l_____-___-_
GT | PI code T|T PS PS
M P Char. 1 Char. 2
C
- Block 2
4 1 3 7 7 7 7
GT |T| X PS Ps PS PS
A Char. 3 Char. 4 Char. S Char. 6

Figure 3 - Data format for the Group Type O

PS

The name of the program service is transmitted in the form of 7 bit
characters in accordance with the Code Table ISO 646 for display in
the receiver (Table_z, columns 2 - 7). 6 characters including. '
spacing characters are envisaged for the name. The position of the
individual char;cters in the name corresponds to the accompanying
number. The transmission of the name begins with Character 1. The
most significant bit in each character ié cransmittedlfirst.
Receivers incozporating a display having more than 6 characters
could also display the relevant nationality abbreviation as well
(see 2.1 PI code). - —-
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2.2.5 Goup Type 4 Broadcaster’'s internal information IH Fi gure 7 shows

the data format for the G oup Type 4. Bl ock 1
4 16 4 4 8 - GT Pl code | H
| H : _
10
T™™C

TMC (Traffic Message Channel) is a'switching'signal which identifies
transmitters that transmit coded traffic messages from time to time.
The identifier may be used for initiating an automatic search'for

TMC transmitters.

TP

TP (Traffic Program identifier) is a switching signal which
identifies transmitters that transmit verbal traffic news from time
to time. An indication maf be provided in the receiver by means of a
lamp .or some such deviée that the program being received transmits
traffic néwsﬂat certain times. The identifier may be used for
initiating an automatic search for transmitters that transmit

traffic broadcasts.

TA

TA (Traffic Announcement identifier) is a switching signal for
identifying the fact that a traffic announcement is being
transmitted. The signal may be used in the receiver in the following

manner:

- automatically cutting the traffic announcement through if the

receiver is switched on but not turned up;

- automatically switching over from cassette operation to the

traffic announcement;
2.2.2  Group Type 1 Radio Text RT

Figure 4 shows the data format for the Group Type 1.

This is the replacement sheet
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Channel nunber nost significant bit |east significant bit

3 @ C

n

Block 1
Cmmmmmmmm
4 16 | 31 4 8
or| ereose  |xlt| | me
' ' Character

Text segment
address

most significant bit least significant bit

Block 2
--------------- RT Segment --~--w-cwcecccce==>
4 8 8 8 8
| w | owm | ow | e
Character|Character|Character|Character -

Figure 4 - Data format for the Group Type 1
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Bl ock 2 4 8 8
8 GT | H | H | H | H

12
The radio text is transmitted in accordance with the Code Table ISO
646 (see Table 2) using 8 bit characters. The transmission begins

with the most significant bit of a character.

The text segment address in block 1 serves for ordering the contents
of the segment of text, consisting.of the characters from blocks 1
and 2, on a display or in a memory. Items of radio text having a
length of up to 80 characters can be transmitted by the range of
segment addresses (0 - 1S) and the characters (5) contained in a

group.

If a display having less than 80 characters is used for RT then a
memory should be provided in the receiver/decoder so that the parts

of the message can be successively displayed.

A change in the text flag (TF) in block 1 identifies the
transmission of new radio text. The text flag is utilised in the
receiver/decoder for clearing the display or the memory. '

RT is mainly intended for household receivers having'a-suitable
display and for use in automobile réceivers for controlling a speech
generator for example.

2.2.3Group Type 2 Alternative Frequencies AF

Figuré 5 shows the data format for Group Type 2.

Block 1.

oo oecessancsrasevenese | ceccnesoa lceacnswee

This is the replacement sheet
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Figure 7 - Data format for the Goup Type 4 There are 48 bits available
for IH 16 bits in block 1 and 32 bits in block 2. The contents of the bits
designated by IH may be determ ned by the broadcasting institute itself.
Here, a data format simlar to that used for RDS seens appropriate. The
first 4 IHbits of block 1 are used as channel nunbers 0 to 15. The

remai ning 44 bits are viewed as 11 HEX cl3aracters and are available for a
bit- transparent data transm ssion. . Exanples of the use of IH Praogram
source identification Renote control of transmtter networks Personal
callers for staff nmenbers

Eloqk 2
4 8 8 8 8
GT AF AF AF AF
code code code code

'Figure 5 - Data format for Group Type 2

2.2.4 Codes for the Alternmative Frequencies

Long and medium waves
Long and medium wave frequencies are represented by an 8 bit code in

a 9 kHz raster.

Number Binary code - . Carrier frequency
10000 0001 153 kHz
15: oodo- 1111. _ | 2:19 kHz
16 0001 0000 | © $31 kHz
‘13; 1000 0111- | | 13;2 kHz

Short wave _
The short wave frequencies are represented by two 8 bit codes in a 5
kHz raster. They are characterised in that the first 8 bit code

falls within the range 140 - 157. The first code has-to be evaluated

This is the replacement sheet

18 JaN 1998

Date:



d ai ns
.si gnal

wherein the AM broadcast signa

1. Method of transmtting auxiliary information in an AM broadcast

the auxiliary information signal obtained thereby is decoded and the
decoded auxiliary information is used for the purposes of tuning,

swi tching, storing and/or reproduction, qparacterised in that, the
auxiliary itenms of information (PlI, PS, -

with the following code as a pair in this cdse. Pairings extending

beyond the block are not permissible.

Number Binary code ~ Number Binary dode ' Carrier freq.
140 1000 1100 _00000 0000 3980 kHz
157 1001 1101 . 1901011 1110 26100 kHz

Ultra short wave

The VHF channels are represented by two 8 bit codes in a 100 kHz
raster. They are characterised in that the first 8 bit code = 160.
This code together with the following code identify a VHF channel in

this case. Pairings extending beyond the block are not permissible.

Number Binary code | Number Binary code Carrier fregq.
160 1010 0000 | ' 00000 0000 87.5 MHz
160 1010 0000 204 1100 1101 107.9 MHz

The Number and Fill Codes

The number code indicates how many frequencies apart from £ill codes
are contained in an AF list. An AF list may contain up to 31
frequencies. The number code is transmitted at the beginning of an

AF list.

The £ill code is used for occupying unused AF codes within the

group.
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AF, AFT, TP, TA, TMC, RT) in the auxiliary information signal are:

distributed over a cyclically repeated nunber of groups each incorporating -

two equally long blocks of information, that each bl ock of information

conprises an information word and a check word consisting respectively of a

speci fic nunber of data bits, that the twg check words in each group are

m xed with different offset words, and that the offset words are used at .
t he recei Wumbeand f oBinagytieedai si ng t he BAPpEkaatdion nf or mati on. 2. Met hod

" in accordance with Claim1, characterised in that, the two information

words within each group contain a group type identifier (GI) at the

begi nni ng ofixsheoomndpowhi ch said i fiéhl idader i dentifies the nonentary

group. 3. Method in accordance with Claim1 or 2, characterised in that,
a programidentification (Pl) identifier, which identifies the network
224 1110 0000 no AF _ '
2411110 0001 ' AF list having 1 frequency
2551111 1111 AF list having 31 frequencies

The list of alternative frequencies provides an indication as to
which transmitters in the same or an adjoining reception area
radiate the_same program. Thus receivers/decoders incorporating a
store for the AF lists are able to shorten the time required. for

switching to another transmitter.
2.2.4 Group Type 3
Traffic Message Channel T™C

Alternative frequencies for TMC AFT

Figure 6 shows the data format for Group Type 3.

Block 1
4 16 8 3 5
| ereeas | wr | x| me
Block 2
4 8 8 8 8
o | e | me | me | me

------------------------------------

Figure 6 - Data format for Group Type 3
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of ‘stations each transmtting the AM broadcast signal concerned, is
.contained in the first block of information in each group. 4. Method in
accordance with any of the Clainms 1 to 3, characterised in that, a program
service (PS) identifier, which identifies the name of the network of
stations each transmtting the AM broadcast signal concerned, is
transmtted in a first group. 5. Methd® in accordance with O aim 4,
characterised in that, further identifiers for identifying the transmtter
of the AM broadcast signal concerned as a transmtter of coded traffic
messages Aslegards the length (37 bits) of the information, this data format

takes into account the suggestion made by the Blaupunkt company and

that of the EBU.

The alternative frequencies for TMC (AFT) are only indicative of the
transmitters providing the same coded traffic news. These
transmitters do not radiate the same sound programs. The coding
forming the basis for AFT is the same as that for the alternative
frequencies (AF). The use of AFT ié limited to long wave and medium |

wave frequencies.

s

2.2.5Group Type 4 Broadcaster's internal information IH

Figure 7 shows the data format for the Group Type 4.

Block 1
4 16 4 4 8
GT PI code IR IH

- Channel number

most significant bit least sigziificanc bit

woewleocees locoee |loaoww
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19 identifier) and as a traffic programtransmtter (TP identifier) and an
tdentifier for the swtching signal (TA identifier) acconpanyi ng an uncoded
traffic nessage are transmtted in the sane group as that in which the PS
identifier is transmtted. 6. Method i-n accordance with any of the C ains
1 - 5, characterised in that, itens of radio text information (RT
identifier) are transmtted in a second dfoup in the formof a sequence of

addressed segnents of text, and t hadikbpnary erase signal (TF) is
transmtted before each segnent of text, said signal altering its binary
state as soon as a previously transmtted and reproduced item of text

Figure 7 - Data format for the Group Type 4

There are 48 bits available for IH, 16 bits in block 1 and 32 bits
in block 2. The contentslof the bits designated by IH may be
determined by-the brbadcasting institute itself. Here, a data format
similar to that used for RDS seems appropriate. The first 4 IH bits
of block 1 are used as chénnel numbers 0 to 15. The remaining 44
bits are viewed as 11 HEX characters and are available for a bit-

" transparent data transmission.

Examples of the use of IH
Program source identification _
Remote control of transmitter networks

Personal callers for staff members
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shoul d be replaced by a newitemof text. - 7. Method in accordance with
any of the Clainms 1 - 6, characterised in that, itens of information
regarding alternative frequencies (AF) for the transmtters that radiate

t he same program as that of the AM broadcast transmitter that is currently
bei ng received are contained in a thirdigroup, wherein each item of AF

I nformati on conprises an additional identifier for the wave band SW MN
VHF of tHKBadmsernative frequencies concerned, and that the itens of AF
information are transmtted as correlated |ists. 8. Method in accordance
with any of the Claims 1 - 7, characterised in that, coded traffic nessages
(TMO) and.i Mechodfof miransmitwing Aﬁi)i.li.eg)arimfngmah'mﬂ rigy) @aend¥ dsragidcast

i anoim ¢ (HgERY ERARRIR, g B0 RS AR of [T TBCAETORIASH AF oiRa: | o ar <

transmit tretedvifi@ drd,atAd auxiliary information signal obtained thereby is
decoded and the decoded auxiliary information is used for the '
purposes of tuning, switching, storing and/or reproduction,
characterised in that, the auxiliary items of information (PI, PS,
AF, AFT, TP, TA, TMC, RT) in the auxiliary information signal are
distributed over a cyclically repeated number of groups eéch
incorporating two equally long blocks of informatidn, that each
block of infqrgétion comprises an information word and a check word
ccnsisting respectively cf a specific number of data bits, that the
two check words in each group are mixed with different offset words,
and that the offset words are used at the receiving end for

synchronising the blocks of information.

2. Method in accordance with Claim 1, characterised in that, the two
information words within each group contain a group type identifier
(GT) at the beginning of the word, which said identifier identifies
the momentary group. |

3. Method in accordance with Claim 1 or 2, characterised in that, a
-program identification (PI) identifier, which identifies the network
of stations each transmitting the AM broadcast signal concerned, is

contained in the first block of information in each group.

4. Method in accordance with any of the Claims 1 to 3, characterised
in that, a program service (PS) identifier, which identifies the .
name of the network of stations each transmitcing the AM broadcast

signal concerned, is transmitted in a first group.

5. Method in accordance with Claim 4, characterised in that, further
identifiers for identifying the transmitter of the AM broadcast

signal concerned as a transmitter of coded traffic messages (TMC
This is the replacement sheet

LTI — RERTE

Date:




| i-st s. 9. Method in accordance with any of the Clarnms 1 - 8,
tharacterised in that, itens of information (IH) that are internal to the
broadcast service are transmitted in a fifth group.

20 10. Method in accordance with any of the Clains 8 - 9, characterised

19
identifier) and as a craffic program transmitter (TP identifier) and
an identifier for the switching signal (TA identifier) accompanying
an uncoded traffic meséage are transmitted in the same group as that

in which the PS ideatifier is transmitted.

6. Method in.accordance with any of the Claims 1 - 5, characnerised
in that, items of radio text information (RT identifier) are
transmitted in a second group in the form of a sequence of addressed
segments of text, and that a binary erase signal (TF) is transmitted
before each segment of text, said éignal.altering its binary state

as soon as a previously transmitted and reproduced item of text

should be replaced by a new item of text.

7. Method in accordance with any of the Claims 1 - 6, characterised
in that, items of information regarding altermative frequencieé (AF)
for the transmitters that radiate the same program as that of the AM
broadcast transmitter that is currently being received are contained
in a third group, wherein each item of AF information comprises an
additional identifier for the waQe band SW, MW, VHF of the
_altgrnative frequencies coﬁcerned. and that the items of AF

information are transmitted as correlated lists.

8. Method in accordance with any of the Claims 1 - 7, characterised
in that,-éoded traffic messages (TMC)-and-items of information (AFT)
regarding the frequencies_of altétﬁétive transmitters that radiate
the same coded traffic message aré transmittéd in a fourth group,
and that the items of AFT information are transmitted as correlated -

lists.

9. Method in accordance with any of the Claims 1 - 8, characterised
in that, items of information (IH) that are internal to the

"'bréédcast service arg_c:ansmitced in a fifth -group.

-
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irthat, the VHF frequency concerned is tuned in as a matter of priority if
an AF identifier conprises an additional identifier for the VHF band for’
the alternative frequenci es concer ned. 11. Signal for conveying auxiliary
items of information in an AM broadcast signal which is used for the :
purposes of tuning, switching, storing gnd/or reproduction at the receiving
end, characterised in that, the auxiliary itens of information (Pl, PS, AF,
AFT, TP, 1BA, Mébhod HE) azcerdarste iuﬁuhednmm thec@laim=ml8l - fepebaratteribed of

groups each cor por ng_two. e I cks af. i_nf or where| n
each bl odi® 5bﬁf'alﬁ.§e %k’ gf % "'39 &Q é a1 wgrdgag%g#%e"tv\o check
words in ﬁ&@h;lyoimawesnmaﬂtmmh doffcirsmat anfidddicivnads ideheifiley Ebe ,

of f set mords are used at the receivin nd for nchr oni si_.ng pur poses.
o °Gi gniine, NRE R SRECEhE 7 SOrBRFY fe%ﬁ?aﬁae’f%%’ canFeTRetna; |

11. Signal for conveying auxiliary items of information in an aM
broadcast signal which is used for the purposes of tuning,
switchihg, storing and/or reproduction at the i'eceiving end,
characterised in that, the auxiliary items of information (PI, PS,
AF, AFT, TP, TA, TMC, RT) are distributed over a cyclically repeated
_number of groups each incorporating two equally long blocks of
information, wl:{ere:.n each block contains an information word and a
check word and the two check words in each group are mixed with
different offset words, whereby the offset words are used at the

receiving end for synchronising purposes.

12. Signal in accordance with Claim 11, characterised in that, a

group contains 94 bits, whereby each of the blocks contains 47 bits,
each information word contains 36 bits and each check word contains. .
11 bits. - o

13. Signal in accordance with Claim 11 or 12. characterised in that,
the first cffset: word has the value 01 01 10 10 101 and the second
offset word has the value 10 11 01 01 o11.

14. Receiver for receiving'. a signal including auxiliary items of
information that is transmitted in an AM broadcasc signal in
accordance with any of the Claims 11 to 13, including means for
deccd:.ng the auxiliary items cf :.ntczmat::.on. means for det:ecting and
correcting transmission errors utilising the check words and means

for synchronising the blocks using the offset words.
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goup tontains 94 bits, whereby each of the blocks contains 47 bits, each

i-fif ormati on word contains 36 bits and.each check word contah@§

13. Signal in accordance with Caim 11 or 12, characterised .r#@¢@@?ﬁf$ﬁ¢ET
first offset word has the value 01 01 10 10 101 and the second of fset word
has the value 10 11 01 01 011. 14. Receiver for receiving a signa

I ncluding auxiliary itenms of infornatLoQILhat Is transmtted in an AM

broadcast signal in accordance with aRy—ef¥—+he Cains 11 to 13, including
means for decoding the auxiliary items of information, nmeans for detecting

o neonee! ho g o SARMOL I ADSIROIAE. eif6loRtlR B! means Tof

ABSTRACT

For transmitting additional information in an AM
radio signal, initially, at the transmitting end an AM
radio signal carrier is modulated in its phasé position
by means of a digital, coded additional information

W signal. At the reception end the AM radio signal carrier
is phase-modulated, the additional information sigmal
acquired is decoded and the decoded additional infor-
mation is used for tuning, switching or playback. The
additional information (PI, PS, AF, AFT, TP, TA, TMC, RT)
of the additional information signal is divided up into
a cyclically repeated number of groups to form in each
case two information blocks of identical length. Each
information block has an information word and a check
word comprising in each case a specific number of data
bits, the two check words of each group having different
offset woxrds superimposed.on them. These ocffset words are
used at the reception end to synchronize the information

blocks.
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The invention relates to a method of transmitting auxiliary
information in an AM broadcast signal wherein the AM broadcast
signal is demodulated at the receiving end, the auxiliary
information signal obtained thereby is decoded and the decoded
auxiliary information is used for the purposes of tuning, switching,
storing and/or reproduction, and it also relates to a signal for
transmitting this auxiliary information and to a receiver for

receiving this signal.

From "Funkschau" 1986, Vol 1, pages 43-47, it is known to transmit
digitally coded auxiliary information signals in an AM broadcast
signal by phase moquiating and demodulating the AM signal carrier
and is also known to distribute auxiliary items of information

for the radio data system over a cyclically repeated number of
"groups in an FM broadcast signal, wherein one or more blocks of
information are provided in each group and each block of information
consists of an information word and a check word. Furthermore, it is
known from the research report BBC RD 1982/2 from the British
Broadcasting Corporation "L.F. Radio-Data: Specificatioh of the BBC
experimental transmissions 1982" dated August 1982;

to transmit digitally coded auxiliary information in an AM
(amplitude modulated) broadcast signal by phrase modulating and
demodulating the AM broadcast signal carrier. A value of : 22.5° was
selected by the British Broadcasting Corporation as the maximum
permissible phase change allowed so as not to interfere with the
program signal on the phase modulated AM carrier, this value
corresponding to a transmission capacity for the auxiliary items of
information of 25 bits/second. Thisg extremely small channel capacity
requires a degree of error protection that is matched as optimally
as possible, in the sense of low redundancy, to the properties of
the AM broadcast transmission channel. To this end, the data stream
is subdivided into blocks each having a length of 50 bits, wherein
each block consists of a synchronising bit, an information word of
36 bits and a check word of 13 bits. For coding the blocks, an
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PROCESS FOR TRANSMITTING ADDITIONAL. INFORMATION
WITH AN A.M. RADIO SIGNAL

ABSTRACT

For transmitting additional information in an AM
radio signal, initially, at the transmitting end an AM
radio signal carrier is modulated in its phase position
by means of a digital, coded additional information
signal. At the reception end the AM radio signal carrier
is phase-modulated, the additional information signal
acquired is decoded and the decoded additional infor-
mation is used for tuning, switching or playback. The
additional information (PI, PS, AF, AFT, TP, TA, TMC, RT)
of the additional information signal is divided up into
a cyclically repeated number of groups to form in each
case two inforﬁation blocks of idenﬁical length. Each
information. block has an information word and a check
word comprising in each case a specific number of data
bits, the two check words of each group having different
offset words superimposed on them. These offset words are
used at the reception end to synchronize the information

blocks.



