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Radio transmission sfatem and radio receiver

There are VHF-FM and/or AM radioc receivers with
which, as is known, an analog/VﬁF-FM and/or AM radio
signal is received, processed and the corresponding audio
signals and/or video signals are reproduced in a suitable
fashion. Such radio receivers - referred to below as
analog radic receivers - exist in an extremely wide
variety of embodiments as audio receivers and/or video
radio receivers with and without a recording unit. Not
only audio broadcasting for radio but also classical
gsound broadcasting for television is realized with
frequency modulation (FM). -

The research report BBC RD 1982/2 of the British
Broadcasting Corporation "L.F. Rad%o-Data. Specification
of the BBC experimental tranamiaaipﬁa_lSBZ‘. August 1982,
"Specifications of the Radio Data System RDS for VHF-FM
sound broadcasting", EBU,. Document Tech. 3244-E (March
1984) discloses a transmission method for additional
information - Radio Data System, referred to as RD3 (=
DIN EN 50067) for short - exclusively.VHF-FM and/or AM
radio, in which transmission method an auxiliary carrier
and/or the AM radio signal carrier is modulated,. at the
transmit end, with .an additional information sigmal or
identification. signal and in which transmission method
the auxiliary carrier or the 2AM radio signal carrier is

- demodulated, at the receive end, with respect to the

additional information signal, the acquired additional
information signal is decoded and the decoded additional
information is used for tuning and/or reproduction
purposes in a VHF-FM and/or AM radio receiver.

Recently, radio systems and associated trans-
mission and reception equipment as well as parts thereof
have also been developed, with which radio signals (DAB,
DSR, MAC) which are non-compatible with VHF-FM and/or AM
and also PAL can be transmitted, received and processed
in digitally encoded form and reproduced in a suitable
fashion. While, in the case of DSR (= digital satellite
radio), the transmission of the digitally encoded audio
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radio signals 1is réalized via satellite transmission
links and/or cable transmission links in the 12 GEHz

and/or 118 MHz range,

example,

in the case of DAB (= digital
audicbroadcasting) both satellite transmission and espe-
cially terrestrial transhission in the VHF range in a
digitally operated common-wave network are provided, the
information of for example six stereo stations being
transmitted distributed interleaved one in the other on
a total of 1536 carrier frequencies (multiple "digital®
frequencies) of a 1.5 MHz multiplexed signal; Both DAB
and DSR permit high-quality reproduction of the audio
signals in CD quality.

Digital audic broadcasting via radio satellites
and/or cable links has already been introduced in the
Federal Republic of Germany since 1986 and is known, for
from the 1982: brochure "Digitaler Hérfunk iiber
Rundfunksatelliten®”, Informationsbroschiire des Bundes-
ministers fir Forschung und Technologie ("Digital Audio
Broadcasting via Radio Satellites”, Information brochure
from the Federal Minister. for Research and Technology).

The previously realized DSR devices are, however, only
capable of receiving and processing digitized audio
broadcasting signals. An alternative reception of analog
audio broadcasting signals on the conventional wavebands
VHF, MW, SW and LW is neither possible nor provided for
of the
digitized radio signals.

because

incompatibility between analog and

Furthermore,

basic outlines,
periodical

Speziel,

within the scope of the European
Research Project EUREKA 147-DAB digital audio radio
transmission system, DAB is being developed as a follow-
up system for the previous VHF radio. DAB is described in

for example, in the telecommunications
Issue 8, 1990, Teil Funkschau

pages 9

nFunkschau’,

18.

In this article,

all that is

required (page 16) is that, with a DAB car radio, it

should also be possible to receive the conventional
wavebands as in the past. '

In the following,

DAB is used generally as an

over [gic] term ﬁgf_radio methods or systems in the audio
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and/or video fields 'in which the sound signals and/or
also video signals (at least to a certain extent) is
[sic] transmitted in digitally encoded form. In  the
following, VHF-FM and/or AM radio is used generally as an
over [sic] term for radio methods or systems in which the
sound signals are transmitted frequency-modulated and/or
amplitude-modulated in some way and/or the video signals,
for example as in the case of PAL or SECAM, are not
transmitted in a. time-division multiplex as in the case
of MAC. _

After the introduction of DAB, for reasons of
compatibility, the previous VHF radio will exist in
parallel with it for many years - so-called simulcast
broadcasting - sa that previous VHF-FM receivers will be
able to operate in the usual way during this transition
time. } S e

In a DAB receive part, the recelver is tuned to
the multiple carrier frequencies, lying in the previous
television (VHF) range, of each DAB audio broadcasting
signal and to the specific DAB. signal .demodulation,
whereas, in the DAB decoder, a channel decoding and
exclusively one source decoding (with error correction
and error masking) of the digitized radio signals is
performed. Retrofitting of the existing FM and/or AM
radio receivers with a DAB receive part and DAB decoder
is possible in principle but also cost-intemsive and
entails many different kinds of difficulties, for example
problems with space.

An object of the invention is to develop an
analog and/or digital radio transmission system and a
radio receiver with low circuit complexity for it, which
radio receiver enables a rapid switch-over to the best
reception of a desired station which is broadcast over
various transmission channels which are incompatible with
one another. :

According to the invention, the object is
achieved with a radio transmission system having the
features according to Claim 1 or 2. Advantageous develop-
ments of the system are described in the sub-claims 3 -

——
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7. Advantageous refiﬁements of an RDS/DAB decoder or of
a VHF-FM/DAB receiver are described in Claims 8 - 18.
Claim 19 describes a transmission arrangement according
to the invention for an analog radio system, Claim 20
describes a transmission arrangement for a digital radio
system, for example DAB; MAC etc. Claim 21 describes a
data signal according to the invention.

In accordance with the invention according to
Claim 1, a terrestrial station-switching radio trans-
mission system for VHF-FM and/or AM radioc is proposed, in
which radio transmission system a first control signal is
transmitted, as a transmission-specific identification
signal which is decoded and processed by a VHF-FM and/or
AM radio receiver with a suitable control signal decoder
during the reception of the radio signal, with an analog
VHF-FM and/or AM radio signal of a .station. The first
control signal is assigned to the same gtation or trans-
mission as the currently. received station or to another
transmission system, for example. DAB, or is_ intended
therefor, which transmission system is entirely incom-
patible with the VHF-FM transmission system. In addition,
the first control signal may, moreover, contain an item
of information indicating in which frequency range and/or
at what station setting the corresponding DAB.station can
be received. The first: control signal is used here to
control a radio receiver for digital radio (DAB,DSR, MAC)
which is combined with, or can be connected to, the VHF-
FM receiver. From actual the presence of the first

‘control signal, it is in fact preferably possible here to

determine that the station is being transmitted wvia DAB.
Thus, an item of information relating to a radio
transmission system, for example DAB, DSR or MAC, D2-MAC,
HD-MAC, PAL PLUS etc., which is technically fundamentally
different from the VHF-FM/AM system is transmitted with
the first control signal. Preferably, the first control
signal contains all the switch-over and/or control
parameters for the radio receiver for digital radio (DAB,
DSR, MAC) which is to be controlled, with the result that
a rapid switch-over to Igic]l from VHF-FM and/or AM
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In Claim 2, a solution, which is similar to Claim
1, using a second control sigmal for a digital radio
system, for example DAB, DSR, MAC etc., and a receiver
which is cuitable for it are described.

Preferably, the £first and/or second control
signal is broadcast only if the same station or the same

D 91/148A% -5 - ' l““l

reception to DAB recéption is possible.

transmission is also transmitted in the respectively
other transmission system. If this condition is no longer
fulfilled for at least some of the time in the case of
regionalization of a station, the control signals are
then not transmitted.

Preferably, in the case of analog radio - VHF-FM
and/or AM radio are also designated as such in the
following - the first control signal is transmitted
within the RDS data stream; so. that-the £first control
signal is decoded by the RDS decoder and fed to a digital
radio receiver which is connected, or coupled, to the
analog radio receiver in some way. With.the fed-in first
control signal, a digital radio receiver. which is con-
nected to the VHF-FM receiver is controlled, for example
switched on, and caused to. receive a specific station
signal. In addition; with the first control signal, the
analog radio receiver is controlled, for example auto-
matically deactivated, if the . digital  radio.._receiver
takes over the reproduction. RDS, or the transmission of
the first control signal using RDS, therefore surpris-
ingly serves according to .the invention as a decisive
technological key element ox :bridge element between the
previous analog radio and the future radio such as DAB
although RDS, according to its original intended use is
provided exclusively for analog radio only. Remote con-
trol, according to the invention, of a DAB (VHF-FM and/or
AM) radio receiver via the VHF-FM and/or AM (DAB) trans-
mission channel simplifies the operation of the respect-
ive receiver in a rational way.

Alternatively, for exa:hple a pilot carrier which
is known from the television transmission system or a
signal which is siinilar to ARI (Autofahrer Rundfunk
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Information [car drivér radio .infomat:.on]) or a specific
auxiliary frequency or a specific phase value can also be
used as first . or second control sigmal, such a control
signal being preferably transmitted outside the RDS
transmission channel.

In order to coordinate the digital and analog
radio receiver, both receivers or receive parts are
connected to one another via at least one control line.
Provided in at least one of the. two receivers is a
control data evaluation circuit which evaluates the
signals transmitted via the control line and causes both
receivers to be controlled.

In - accordance with the invention according to
Claim 8, it is proposed to construct a.-combination radio
receiver which contains a first radio receive part for
receiving, processing and reproducing analog radio
signals, for example VHF-FM and/or AM, and a second radio
receive part for receiving, processing and reproducing
digitally encoded radio signals (DAB, DSR), one or more
common assemblies, in particular.a common contrel unit,
being provided for both radio receive. parts. Thus, in
each case one of one or more assemblies, for example
antenna, RF/IF stage, operating elements, loudspeakers,
AF signal processor, additional data- decoder,: display,
voltage supply and -further. suitable circuit components
etc., may also be arranged in the radio receiver but be
assigned to both radic receive .parts. Ags a result, a
compact design of the radio receiver is achieved, which,
as an unlimitedly mobile, portable and fixed receiver,
impressively displays to the user the advantages of
digital reception, such as DAB, over previous VHF-FM
reception.

The radio receiver according to the invention is
not only capable of receiving and processing both analog
and digitally encoded audio radio signals and/or video
radio signals, but is also distinguished, in particular,
by the fact that in each case only one of individual
suitable components or assemblies is constructed in the
radio receiver, preferably a plurality of the
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aforementioned radio signals, for example PAL/MAC or
VHF-FM/DAB, being capable of being received, processed
and reproduced and there being no degradation of the
reproduction quality of the received audio signal. As a
result of the single arrangement of individual components

D 91/148a* -7 -

or assemblies for both receiver elements, an economic
implementation of such a hybrid receiver can be achieved,
the consumption of material and resources being
restricted to what is most essential and the assemblies
or components which are provided in common being utilized
to the best possible degree.

Such a radio receiver according to the invention
has, in particular, the _advantage . that, when DAB is
introduced, it will continue to be possible to receive
and reproduce analog audio broadcasting on the
conventional wavebands, . the - convenience - and - the
reproduction quality associated with. it being
considerably improved. In addition, the user of a radio
receiver according to the invention is not dependent on
when DAB will be introduced to what extent on a national
or European basis and [lacuna] the VHF-FM radio is
terminated in stages or completely. Even after some, or
all, of the analog VHF-FM audio broadcasting signals have
been terminated completely, it . will continue to be
possible to use a radio receiver according to the
invention.

Ags a result of a common control unit for the
digital and analog receilve parts, in particular it is
possible to ensure the best possible setting of the
receiver and of its reproduction quality. In additionm,
this permits simple operation of the receiver.

It is a great advantage for an analog/digital
radio receiver as described above if, at the intrdduction
of DAB, an analog radio signal also has, as already
described, a first control signal transmitted with it
within the VHF-FM radio signal, which £first control
signal can be used to inform the user and to switch over
from analog signal reproduction to digital sigmnal repro-
duction, and vice versa. L
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Further considerable advantages for the radio
receiver according to the invention can be achieved by
means of such a station-switching VHF-FM <--> .DAB control
signal transmission.

In the abovementioned RDS system, for example a
list of the alternative VHF-FM frequencies (AF code) of
the same VHF-FM and/or AM radio station is transmitted.
If the VHF-FM radio receiver according to the invention.
is set, for example, to VHF-FM reception and receives the
station NDR 2 at 99.8 MHz there, it is appropriate, if
the same station is also provided via DAB, to transmit a
"digital®™ multiple frequency of the DAB broadcast with
the value of the corresponding station setting of- the
desired station in the DAB data stream within the AF list
of the VHF-FM signal as a further alternative frequency.
This "digital" AF and/or the value of the: station setting
of the desired station constitutes the- first control
signal which can be decoded by means of a control signal
decoder, here an RDS decoder, in the analog receiver, and
correspondingly processed in a data processing unit. The-
analog/digital radio receiver can then be set by means of.
the data processing unit in such a way that, when such a
first control signal is received, the receiver is
switched over to DAB reception in order to achieve the:
best possible reproduction quality. -

In addition, it is expedient also to transmit the-
data of alternative frequencies of the AM or VHF-FM radio
signals via a DAB additional signal channel of the
digital station signal. Preferably, the data format of
the DAB additional data channel is compatible with the
RDS data format so that an RDS data evaluation circuit
can also be used for evaluating the DAB additional
signals. If, for example, a mobile receiver comes to the
propagation limit of a currently set and reproduced
digital station signal, the the [sic] reproduction may
break off abruptly. In such a case, the receiver can be
switched over promptly to altermative analog VHF-FM or AM
reception, as a result of which the corresponding station
can continue to be received even outside the DAB broad-
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casting range, if the AM or FM reception range is larger
than the DAB broadcasting range, which can easily occur
for example as a result of remote reception phenomena of
analog radio. However, an item of encoded information
relating to the number of radio stations transmitted in
a COFDM multiplexed signal is preferably also transmitted
in the DAB additional data channel, it being possible for
this information to be used at the reception end for
evaluation and for tuning to the desired statiomn.

The invention is described in greater detail
below with reference to several possible exemplary
embodiments. In the drawing:

Fig. la shows a radio receiver according to the
invention formed by radio receivers €for
the reception of digitally encoded audio
radio signals' and/or. VHF-FM and/or AM
radio signals. :

Fib. 1b shows an alternative representation to

Fig. la. . .
Figs. 2a-b show various RDS data formats of the

group type 2, .

Fig. 3 shows a . block circuit diagram of an
operating -device for -a radio receiver
according to Fig. 1, .

Fig. 4 shows a block circuit diagram of a VHF-FM
receiver which is connected to a DAB
receiver via a control line,

Fig. 5§ shows a flow diagram of an operating
device,

Fig. 6 shows a block circuit diagram of a
transmitter arrangement,

Fig. 7 shows a flow diagram of a PI code
evaluation,

Fig. 8 shows a block circuit diagram of a
transmitting and receiving arrangement
according to the invention for
televisions

Fig. 9 shows a design of a display unit.
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Fig. la shows a radio receiver 0, which is
capable of receiving, processing and reproducing in a
suitable fashion both DAB radio signals and VHF-FM/aM
radio signals. In the said receiver, individual assem-
blies are used in common both for a digital receive part .
5 and for a VHF-FM/AM receive part 6. Such a radio
receiver can be designated as a hybrid receiver since it
has two fundamentally different receive parts 5 and 6 or
an analog and a digital receive section, as many assem-
blies or circuit components as possible being combined or
"married"” for both receive sections.

Such a radio receiver can also be a television
receiver 80 according to Fig. 8 which has combined
circuits for receiving and processing both analog and
digital audioc signals and/or video signals which are
transmitted in one or more of the known standards such as
PAL, SECAL, NTSC, PALPlus, MAC, D2-MAC, HD-MAC etc.
Additional signals and the first or second control
signals can be transmitted in a vertical blanking inter-
val, like the VPS or television text signals, separately
or together with them.

Both the analog and digitally encoded radio
signals are received by the transmitters via an antenna
1 and are fed to a common RF/IF stage 2. If the DAB
reception frequencies are .in the previous transmission
spectrum for VHF-FM/AM, a single RF/IF stage 2 tuner can
be used for the transmission spectrum. If the DAB tran-
smission/reception frequency is outside the previous
transmission spectra for audio broadcasting, the recep-
tion frequency of the RF/IF stage 2 must be extended to
it or two or more separate RF/IF stages 2a and 2b accord-
ing to Fig. 1lb, which can each be set to the required
frequencies, are generally used for the two receive parts
5 and 6. Under certain circumstances, such as in the case
of satellite/terrestrial rec'eption, it is advantageous if
the radio receiver has optimized and matched and/or
standardized and replaceable RF/IF stages or RF/IF
modules for each receive section 5 and 6, since these
enable, in particular, an improvement in the capability
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of monitofing the barticular receive sections. This
permits the receiver to switch over without difficulty
from different DAB stations to VHF-FM, or vice versa,
without a time delay during the switch-over and thus
without breaks in the reproduction. If the frequency band
of DAB or VHF-FM is redistributed, all that is necessary
is to replace the corresponding RF/IF stages or modules
which are configured for this purpose.

The RF/IF stage 2 is tuned by a common central
control circuit or control unit (microprocessor) 3. An

D 91/148A* - 11 -

input control circuit 4, also designated as splitter,
which is controlled by the control unit- 3-passes on the
received signal to the DAB receive part 5 or to the VHF-
FM/AM receive part 6. It is-also possible for the signal
present at the output of the RF/IF stage to be passed on
directly to the two receive parts 5 and-6. Under certain
circumstances, the circuit 4 may then be: dispensed with.
It is also advantageous to provide: common accommodation
of the receiver 0 (illustrated in Fig. 1) in a single
housing so that a compact design, "Which hardly exceeds
the space requirements of previous-analog receivers, is
ensured. '
In one DAB-specific, digital signal processing
circuit contained in the DAB receive part 5,- the received
audio signals which -are digitally: encoded, but transas-
mitted in analog form are digitized by means of an A/D
converter. If the  RF/IF stage 2 is appropriately
configured as a digital RF/IF stage or RF demodulator,
the digitization of the received signals can be carried
out there. The actual digital s=signal processing is
performed by at least two large-scale integrated
circuits, an IF signal processor and an audio signal pro-
cessor in the DAB receive part (both not illustrated). In
addition to a channel selection and channel decoding of
the digital radio signals transmitted in multiple fre-
quencies according to the COFDM (Coded Orthogonal
Frequency Division Multiplex) method (described in
"Advanced digital techniques for UHF satellite sound
broadcasting”, EBU Technical Centre, September 1988) with
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a channel decoder and a source decoding carried 'out:
according to psycho-acoustic considerations using the
MUSICAM sub-band decoding method (= masking pattern
adapted universal subband integrated coding and multi-
pPlexing) with a DAB source decoder which also contains,
for example, a polyphase filter for sub-band decoding,
the audio processor will also perform the audio func-

D 91/148A* - 12 -

tions, such as tone control, volume, fadeover control,
balance etc., which are realized using analog circuit
technology in contemporary receiver concepts.

MUSICAM is. a method for baseband encoding of
audio signals. By using psycho-acoustic phenomena it
achieves, in comparison for example with a linear encod-
ing with 16 bit/48 kHz.per monosignal, a data reduction
to 96 kbit/sec, that is to say a reduction by a factor of
8. COFDM represents the.channel code. in DAB and substan-
tially solves the. problem of. terrestrial multipath
reception. Echo signals even make a positive contribution
to the traffic signal. The key to this is the division of
the data stream into a large number, for example 1536, of
carriers with 4-PSK modulation of. the individual carrier,
orthogonal carrier arrangement, the insertion of a
protection interval for the use of the multipath signals
and an interleaving of the station signals into the time
domain. In order to select stations, a DAB tuner can be
tuned to each of the COFDM frequency positions (if they
all lie in one frequency band, for example TV channel
12), the COFDM decoder selecting a stereoc signal from
this multiplexed signal.

The RF/IF part 2 (or splitter) which is con-
structed using conventional technologies supplies a
signal from which the IF signal processor in the DAB
circuit 5 extracts the data stream contained in it. The
data stream is built up in £frames, each frame having
initially a header which contains status information of
the frame. A further part of the £frame contains data
which are suitable for identifying errors (error check).
A subsequent part of the frame represents the actual
digitized audio data or sampled audio values. A further
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part of the frame,-the 8o called stuffing bits, are
arranged between the audio data and scale factor protec-
tion bits. The deccder can use the information of the
protection bits, which are designed as parity bits or CRC
words (cyclic redundancy code), for scale- factor error
correction or masking. A further part of the frame is
composed of additional signals, so-called “"program
associated data", some of which are also already arranged
in the header and defined at the transmit.-

After D-A conversion, an AF audio signal is made
available at the output of the DAB circuit 5 for further
processing and reproduction.

In the VHF-FM/AM receive part 6, .an AF signal is
acquired, as is known, £from the prefiltered VHF-FM/AM
signal of the RF/IF input stage by means of mixing in a
mixing stage, demodulation in a demodulator and amplifi-
cation and AF conditioning in an AF stage etc., -and made
available at the output of the circuit 6..

Both receive parts 5 and 6 are connected to a
central control unit 3 or.data- and audio-signal pro-
cessor via unidirectional and/or bidirectional control
lines and are controlled or switched on and off by it. At
the same time, in each case the desired station at the
desired setting can be set individually for each receive
section by means of an operating device. . 9. Using'the
central control unit 3, which is realized as a micropro-
cessor, in each case one of the signal outputs 7 or 8 of
the circuits 6 or 5 is deactivated, and the desired audio
signal is thus reproduced at the loudspeakers 16. The
output control amplifier circuit 11, which has inputs
which are connected to the outputs 7 and 8 of the two
receive parts 5 and 6 and is controlled by the central
control circuit 3, is suitable both for deactivation and
for AF signal processing. Wherever necessary shielding
means (not illustrated), which prevent individual assem-
blies being subject to interference from other assem-
blies, are provided.

By means of an operating device 9, the two
receive parts of the hybrid receiver can be appropriately
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operated and programnied via the ceiiurai control unit 3.
The desired information relating to the digital or the
analog radio reception, such as the name of the station
or frequency band, as well as to operating steps and/or
program steps are indicated on a common display 10 or
screen 80. A rapid display of all the frequency band
names via which the desired station can be received is
possible with the station-switching  control signal
transmission.

D 91/148Aw - 14 -

The DAB-specific digital signal processing
circuit 5 has a digital output 12 via which digitally
encoded additional data and/or useful data and/or control
signals are output and can be recorded and reproduced
with a recording and/or reproduction device such as DAT,
DCC, MOD connected to the hybrid radio receiver.
Preferably, the digital output 12, is connected to the
output of the channel decoder, so that the data-reduced
data can be recorded in a DAB recorder, connected to the
output 12, with a DAB source decoder, and can be repro-
duced as 16-bit PCM signals. Furthermore, the hybrid
radio receiver has a first analog output 13 whose analog
values essentially correspond in _ terms of information
content to the digitized values at the output 12 of the
DAB-specific digital signal processing circuit 5. The
signals from this output can likewise be recorded by
means of a recording and/or reproduction device connected
to it. _

Furthermore, the hybrid radio receiver has a
second analog output 14 which is connected to the output
of the FM/AM signal processing circuit 6. Both analog
outputs can also be realized physically as a single
output at which the AF signal to be reproduced or first
or second control signal [sic] is always present and is
checked by a comparison measuring device, for example. It
may be appropriate also to provide a separate uni-
directional, and/or bidirectional data input and/or
output line 35 for the control unit 3, wvia which data
input and/or output line for example control data of the
control device are made available at an output of the
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receiver and/ox control data, for example information
such as a CT code (clock-time and date) known from RDS or
information relating to the type of transmission, for
programming the control unit are fed in and can then be
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stored, or can be fed tc a recording/reproduction device -
in order to control the latter.

The ([sic] further, the hybrid receiver has a
central memory 15 in which the additional signals trans-
mitted both with the analog radio signals and with the
digital radio signals, as well as first and/or second
control signals are stored and can be used in a suitable
way for tuning or signal processing or controlling the
individual circuits or circuit. parts. In -addition,
further data processing programs and/or data for
controlling the tuning, station setting, reproduction,
operation, "display. etc. are stored in the memory 15. The
RDS signals, DAB additional signals and/or the first and
second control signals are processed and evaluated by the
central contreol unit 3. Pre-evaluation of the aforesaid
signals with .separate data processing and control cir-
cuits (not illustrated) in the VHF-FM receive part 6 and
DAB receive part 5 is, however, also possible and may
also be advantageous. : .

- Fig. 2a shows. the data format of the group type
two of the RDS.-data format. This data format is known
from the cited RDS specification. GT is the four-bit-long
group type code, for group two in this example. The PI
code {(identification of a station group) consists of a
code (16 bit) which permits the receiver to distinguish
between nationality, station area/language area and
station code. The PI code is not provided for a direct
display; it is individually assigned to each radio
station and serves for the detection of VHF-FM trans-
mitters which broadcast the same station. As a resﬁlt,
the receive part 6 is enabled, in conjunction with an RDS
decoder and the central control unit 3, to search for an
alternative VHF-FM frequency automatically in the event
of the transmitter set during mobile reception becoming
too poor. The AF code consists of a code (8 bit) which
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contains an alternative carrier frequency of the station
specified in the PI code.
Fig. 2b shows the data format according to

Fig. 2a, which is extended by a first control signal or
second item of identification data (Claim 8) or control
information and is broadcast by a VHF-FM/AM transmitter.
60 in accordance with Fig. 6. Fig. 2c¢ shows a data format
in which the length of the data format according to Fig.
2a remains the same but an AF code is replaced by an 8-
bit item of information via a DAB-station channel. While
the block length of the format is -extended in the data
format according to Fig. 2b, and the number of AF codes
remains the same in comparison with Fig. 2a, in.Fig. 2c¢
the block length corresponds to the data format in Fig.
2a but with one AF code word less. The data format in
accordance with Fig. 2c can, under certain circumstances,
have some advantages for data processing with customary
RDS decoders. For reliable transmission, the. digitized,
first control signal is provided with its own. error
protection or particular error-correcting data. .From the
actual presence of the DAB code which is constructed as
a first control signal and is predominantly examined in
the radio receiver 0 with RDS decoder, the. radio receiver
can in fact determine rapidly that: the station or trans-
mission currently being received via VHF-FM is also being
transmitted, and is capable of being received, via DAB.
However, the DAB code optionally contains not only the
indication of the frequency band over which the multiple
frequencies are distributed but also the information
indicating at which station setting the station is
arranged in a data frame which has a plurality of pro-
gramme settings and a plurality of stations (see DSR
specification in this respect). Preferably, the DAB code
contains a collection of individual carrier frequencies
of a data frame or else the DAB code contains for example
the station identification NDR 2 or the corresponding PI
code and further control signals for the DAB receive part
5.

Instead of inserting a DAB code into the list of

THIS SHEET HAS BEEN
REPLACED




10

15

20

25

30

35

This Sheet Has Been Replace

Y o

AF codes, other flag§ can be set in the RDS data format,
for example a group type number GT which is typical of
DAB broadcasting and has not been used, or provided for
VHF-FM radio to date. Since the group type number is
always present at the start of each block, such a flag
with a GT which is particular to DAB, for example a GT
No., which has not yet been allocated, between the
numbers 8-14 may, under certain circumstances, be very
advantageous for rapid evaluation, in particular if,
after the GT which is particular to DAB, there is the
appropriate station setting which corresponds to the
current station or radio transmission in the DAB range,
so that the corresponding station setting can be called
up immediately. In addition, when- a GT number which is
particular to DAB is used, no compatibility problems
whatsoever occur for the previous RDS decoders/receivers
and their evaluation circuits, since the latter ignore a
GT number which has not been defined for them.

If an RDS signal according to Fig. 2b or 2¢ is
received, the RDS decoder or the data processing and
control circuit (Fig. 5), for example the central control
unit 3, assigned to it registers, with reference to the
evaluation of the first control signal, that a specific
station or transmission, for example NDR 2, can also be
received via DAB. If NDR 2 is called up by the user by
means of the operating device 9, the hybrid radio
receiver switches over to DAB reception, by means of the
DAB receive part 5, automatically or after a key 30 has
been operated, and the said hybrid radio receiver
switches the VHF-FM receive part off or switches it into
a stand-by mode or continues to receive the set VHF-FM
station, which is, however, deactivated. Under certain
circuﬁstances, an altermative frequency is no longer
called up. Thus, the best possible reproduction quality
is achieved. The switch-over from FM reception to DAB
reception can thus be realized as quickly as possible
without the user himself having to perform such a switch-
over. If the first control signal or the DAB code cannot
be decoded or evaluated after single or repeated
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attempts, the desired station is called up via the preset

VHF-FM frequency or an alternative frequency, with which
the best reception is possible, is searched for by means
of a known PI code evaluation and/or AF code evaluation.

However, even with the data format according to
Fig. 2a, it 4is possible for a receiver to determine
whether the currently received station can also be
transmitted and received in digitally encoded form. For
this purposge, for example, in accordance with Fig. 7, the
PI code is evaluated in the control unit 3 assigned to
the RDS decoder. Here, the transmitter identification of
the PI code, for example "NDR 2", can be detected as a
binary value. By means of ‘a comparison list which is
stored in the memory 15 and which contains the transmit-
ter identifications of the transmitters which broadcast
their station also via DAB or DSR, and by means of a
comparison between the currently received transmitter
identification and the comparison list, it is possible to
detect the criterion for a switch-over to. DAB or DSR
reception within an extremely short time. Preferably, the
comparison list is stored until it is replaced by a new
comparison 1list. Since it is possible to transmit a
plurality of DAB stations and further data channels
simultaneocusly on one "digital" freqguency, the. .exclusive
indication of the "digital" frequency with.the.DAB code
according to Fig. 2b or 2c¢c may, under certain circum-
stances, be insufficient for a switch-over so that a
subsequent comparison of the PI codes of the two trans-
mission systems using the comparison list, or without it,
may be necessary.

When the station identification signal SK-PI for
NDR 2 corresponds to one of the station identification
signals SK-DAB 0...n specified in the comparison list,
the receiver is either switched over automatically to DAB
reception of the desired station or the user is informed,
so that a switch-over can be performed by pressing on a
specific key, for example the key 30 of the operating
device 9 (Fig. 3). As a control signal for switching on
a specific station in the DAB receive part or receiver,
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in this case the PI code of the RDS signal is therefore
used as a first control signal component and corre-
spondingly evaluated. However, instead of the PI code,
other information of the radio data information, such as
for example identification of the traffic radio trans-
mitters TP, [lacuna] the PS code (transmitter name or
name of the station group) can be evaluated as switch-
over criterion. Thus, when the transmitter name, for
example "NDR 2", is input via an input unit 9 (for
example a voice recognition system which converts the
human voice into electrical operating instructions):
provided for this purpose, the respectively best
reception of the desired station can be easily ensured.

D 91/148A*

If the radio receiver is, as already mentioned,
a televigion receiver, for example in accordance with
Fig. 8, when a station which originates from a broadcast-
ing studio 83 is received via PAL, a corresponding first
control signal is also broadcast if the same station is
for example also transmitted via MAC with a satellite and
for example "MAC" is displayed on.the_ television screen.
In a television receiver 80 which can receive and process
both PAL and MAC television signals, when such a station
is received, the television receiver 80 is switched over
to MAC reception, for example D2-MAC or HD-MAC, automati-
cally or after a "MAC/PAL" key 81 of the remote control
82 has been operated, and the user is thus provided with
the television signal with the technically best
audio/video quality. With such a television set, it is
not only possible here to monitor station identification
signals, but the reception and transmission quality of
the corresponding station signal which is currently being
reproduced can also be continuously measured. Simulta-
neous checking and comparison of radio signals which
arrive at the receiver over different transmission paths,
such as PAL signals and MAC signals, is therefore poss-
ible. By means of a corresponding standardization to one
basis, the comparison result can, in addition, be
displayed to the user in conjunction with an 0SD (on-
screen display) programming feature in a mode intended
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for it (see Fig. 8)', thus facilitéting a decision on
switching over. Preferably, in this context, station
identifications, such as ARD, ZDF, NDR, SATl etc., are
directly and permanently assigned to the keys of the

remote control, so that the user does not have to -
remember the assignment of the station keys.

If the previously described radio- receiver is
constructed as a MAC/PAL video recorder or DAB/VHF-FM
recording device, a recording of a transmission is
carried out for example in the MAC mode of operation in
which the best sound and/or video quality can be ensured.
The first or second control signal can also be used here
as switch-over criterion for a PAL or MAC recording of a
station transmitted via PAL and MAC. : :

If it is detected during DAB reception in a
mobile hybrid receiver that the DAB signals are subjected
to severe interference, but error correction on them
would still be possible, the hybrid receiver switches
over to NDR 2 in VHF-FM reception as soon as the recep-
tion field strength drops below a predetermined threshold
or a value, such as the error detection rate BER, which
is representative therecf. Thus, abrupt breaking off of
the DAB reception when the hybrid receiver is carried
further and_ further out of the broadcasting range of the
DAB signals is avoided. In such limit situations, it has
become apparent that the FM reception may have better
properties - referred to as graceful degradation - under
certain circumstances. It is therefore appropriate and
advantageous to utilize the hybrid receiver for graceful
degradation. Rapid switching on or off of the receive
parts 5 and 6 by means of - the central control unit
presents no problems, in particular if the respectively
switched-off receive part is in a stand-by mode or the
deactivated receive part 5 or 6 is receiving the same
station as the non-deactivated receive part 6 or 5. By
means of an addressable buffer (not illustrated) which is
controlled by the control unit 3, it 1s also readily
possible to ensure that a switch-over between the receive
parts does not produce any short or longer lasting,
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disruptive break in reproduction.

In addition, the bit error rate BER of the
received, digitally encoded radio signals is measured in
the DAB circuit 5 by means of a bit error measuring/
correction circuit, and this value is fed to the control
unit 3. If the bit error rate exceeds a predetermined

value (i.e. the reception 'qualit_:y falls below a pre-
determined value), which is stored in the memory 15, the
receiver is switched over to VHF-FM by means of the
control unit if the value is exceeded once, repeatedly or
continuously. If the radio receiver is in any case tuned
to VHF-FM reception of a specific station and is repro-
ducing the said station, the receiver is switched over to
reproducing the DAB receive section 5 with preferably
simultaneous deactivation of the analog receive section
6 if a signal from the bit error measurement/correction
circuit is present indicating that the DAB reception
quality lies sufficiently above a predetermined value. In
particular in areas in which a VHF-FM radio .sigmnal, but
not the corresponding. DAB radio signal of the current
station, can already be received with sufficient quality,
it is appropriate to maintain the VHF-FM reception
although a switch-over to DAB is possible.

A block circuit diagram of an advantageous
operating device:.:9 for the radio receiver 0 according to
Fig. 1 is shown in Fig. 3. The operating device 9 has
frequency band selection keys 17, programmable memory
location selection keys 18, a "best quality" key 30, a
reception frequency input device and station setting
input device 1% with numerical keyboard and a trans-
mission memory 20. The keys 17, 18 are connected to the
memory 20 and to a control unit 24 which is identical to
the control unit 3 or is constructed separately in the
radio receiver. The input unit 19 is connected to the
control unit 24. The memory selection keys 18 and the
station setting input device 19 are suitable for
operational setting of both VHF-FM reception and DAB.
During the programming of the memory location selection
keys 17, the control unit registers whether the station
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assigned to a station key ¥ in the frequency band X can
also be received wvia DAB. If this is the case, the
corresponding station setting is assigned to the same
station key 18 for the DAB frequency band, automatically
or after the key 30 or the DAB frequency band selection
key 17 has been operated, and the corresponding data for
setting the station are stored at the associated location
in the transmission memory 20. This permits programming
to be simplified. This type of programming can also be
carried out in the opposite direction from DAB frequency
band settings to other reception frequency band settings.

In the present example in Fig. 3, it has been
detected by the contrel unit, by evaluating the first
control signals, that the stations NDR2 and FFN can also
be received via DAB. The corresponding station setting is
automatically entered at the memory locations for the
corresponding keys 18 (one and four) in the DAB freguency
band. The main purpose of the operating device is that
the user is always provided with a station selected by
him at the best possible level of reproduction quality.
In this context, under certain circumstances the user
will only notice that the receiver is changing indepen-
dently to DAB or DSR reception from the reproduction
quality and the display unit 10 when a VHF-FM or another
analog station is called up. _

If, in the present example, the VHF frequency
band is selected by the user, when the memory selection
keys one and four are called up the control unit switches
the receiver to DAB reception automatically or only after
the "best quality" key 30 has been operated. When the key
two is subsequently actuated, the. receiver switches back
to VHF reception and the associated station WDR1l is set
(cf. also Fig. 5). The VHF-FM frequency band which ia
selected with a frequency band selection key, but not the
selected station, is therefore left, on actuation of the
keys 18, if the correspondingly selected statiom is also
received via DAB.

If a station can be received via both VHF and
DAB, the corresponding memory location in the trans-
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mission memory is marked with a binary identification
signal. For a rapid switch-over, the control unit then
merely needs to evaluate the identification signal and
perform the corresponding switching operations and
station settings. When a station has been called up, the
display unit 10 displays not only the name of the station
(here NDR 2) and the name of the current frequency band
(here DAB) but also the alternative frequency band names
(here VHF and MW) via which NDR 2 can also be received.
The corresponding frequency band selection key 17 is
actuated in order to switch over to the - alternative
frequency band VHF or MW,

The reception frequency input unit or the ten-key
keyboard 19 is suitable for directly selecting a station
both via DAB and via VHF-FM/AM. Since the station setting
for DAB or DSR stations and also for television stations
is generally a two-digit number, it differs fundamentally
from a selected frequency value which always has more
than two numerals. With an evaluation circuit in the
control unit 3, it is possible to identify without doubt
after inputting two numerals whether or not DAB reception
ig called up with the selected frequency band. Thus, it
is possible to select all the receivable stations even
without actuating the frequency band selection keys 17
and/or memory location selection keys 18. Preferably, the
input unit 19 has a data release key DRK with enter
function. A data release of the entered number for the
station setting may, however, also be made by means of on
[sic] the key 30 or the DAB key. It is advantageous if
each station has a separate numerical station setting
identification. However, the ten-key keyboard 19 is, as
an alternative, preferably connected to a decimal/binary
converter in the control unit, which converter generates
an eight-bit long binary word £from an input number
between 0 ... 255, it being possible for the user also to
specify individually the assignment of a decimal number
to a binary value. In the case of FM or AM or DAB/DSR
operation, the binary value of the input decimal number
is then evaluated by the control unit as a station
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reference number. The station reference number is part of
the PI code (bits 9 to 16), transmitted using RDS, of the
desired station and is stored in the transmitter memory
20. Since each station is assigned an individual station
reference number or typeface data, it is therefore also
possible to call up a station by making inputs via the
ten-key keyboard without the user knowing the respective
reception frequency. By comparing the stored PI codes or
the station reference numbers, the receiver sets the
necessary reception frequency or the desired station. In
order to store the PI codes, it is necessai‘y,- under

certain circumstances, firstly to start a transmitter
search run so that the receiver "gets to know" the
transmitters which can be received- in its locality as
well as their station reference numbers.

The radio receiver in Fig. 1l already has a very
compact design in terms of-circuit technology since a
large number of assemblies are utilized- in common for
both receive parts. In individual cases, it is perfectly
conceivable to provide some assemblies separately for the
two receiver sections but to use them in common for both
of them.

In particular if a separate VHF-FM receiver is
interconnected with a-separate DAB or -DSR receiver, for
example for the purposé of retrofitting, only a small
number of assemblies can be utilized in common for both
receivers. In Fig. 4, it is shown how such retrofitting
may turn out for a VHF-FM receiver 21. The decisive
factor here is a common interface 22 via which control
data and useful data are fed from the DAB receive part 23
to the VHF receive part and vice versa. The interface is
understood to mean, in particular, the inputs and outputs
of both receive parts and of the corresponding lines
between the inputs and outputs. The VHF-FM receiver 21
has an antenna 1 and loudspeakers 16 for reproduction and
all the circuit parts required for reception, processing
and reproduction of analog audio signals. The DAB
receiver 23 which is connected to the VHF-FM receiver via
an interface 22 has, like the receiver 21, a separate
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operating device, ciisplay and AF signal processing
circuit (not illustrated). The DAB receiver 23 can be
directly connected to the antenna output via the
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interface 22. Furthermore, a bidirectional control line

éd

is provided in the interface, via which control line the

first or second control signals are fed to the
respectively other receiver for the purpose of control.
A common voltage supply of both receivers is also
possible by means of the interface. The AF signals at the
output of the DAB AF stage are fed directly to the
loudspeakers 16 via the interface. It is possible to set
the reproduction parameters such as wvolume, balance,
stereo/mono etc. either with the operating devices of
both receivers or of one receiver. The corresponding
operating control signals from the DAB receiver are
likewise fed wvia the interface 22 to the VHF-FM receiver
and processed there. The VHF-FM receiver 20 has, like the
receive part 6,  an RDS decoder and' an RDS signal
processing circuit suitable for it. If a first control
signal which is also transmitted along with an RDS signal
is received, a switching pulse, which switches on the DAB
receiver and calls up the station setting -assigned to the
current station being received via VHF-FM, is fed to the
DAB receiver.

In Fig. ‘6, a VHF-FM transmitter or a- VHF-FM
transmitter arrangement 60 is illustrated, which has a
transmission antenna 61, a VHF-FM modulator unit 62, a
first control signal encoder 63 and a mixer 64. The
station signals Pl from a broadcasting studio (not
illustrated) are fed to the transmitter arrangement 60
via a data input 65. The control signal encoder transmits
the first control signal to an input 67 of the mixers
[sic] €4 via an output 66, said mixer 64 mixing, and thus
modulating, the £first control signal with the audio
broadcasting signal from the VHF-FM modulator unit 62. In
the present example, the first control signal is in the
VHF-FM radio signal ([sic] a pilot carrier or an auxiliary
frequency which is at a distance of M x 19kHz from the
carrier frequency. M is a natural number, for example
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four. The mixed outpﬁt signal of the mixer is broadcast
via the antenna 61 and can be received by a VHF-FM.
receiver. The first control signal is only broadcast as
well if the current station Pl is also broadcast via
digital radio DAB or DSR by the transmission arrangement
60 or another transmitter Sn. Otherwise said control
signal is not broadcast. In a suitable control signal
decoder, the first control signal can be decoded at the
receive end in the radio receiver and can be used,
[lacuna] a further processing such as already described
above, for controlling a DAB receiver.

A transmission arrangement S2 (not illustrated)
in accordance with Claim 17 can be appropriately. con-
structed with a second control signal encoder for produc-
ing the second control signal, the second control signal
or first identification data.(see Claim 8). being .inserted
as additional signals into the digital signal stream.

As already stated above, there is provision with
DAB to .tramsmit: a  plurality .of,  preferably six,
stereostations interleaved one in the.other in accordance
with the COFDM method on a large number of carrier
frequencies. Therefore, the audio signala and also the
station-accompanying signals of for example six statioms
are contained in a data frame of a . DAB transmission.
Preferably, . data- -.bits which contain an item of
information relating to the number -of transmitted
stations in a COFDM multiplex frame transmitted stations
[sic] are also transmitted. A station-accompanying signal
is also the transmitter identification or the name of the
transmitter, for example NDR 2, FFN etc., which can be
displayed on the display 10, -as shown in Fig. 3.
Therefore, a DAB receiver which receives a data frame,
always receives six stations simultaneously, only one of
which is reproduced. It is very advantageous if in each
case the names of all the transmitters which are
transmitted in a data frame are always displayed on the
display 10 of the DAB receiver. As shown in Fig. 9, such
a display considerably increases the clarity when setting
the desired transmitter. The DAB receiver 5 or 23 can
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access each of the displayed stations without resetting
of the reception frequency and that the corresponding
station setting of the data frame at which the station
signals of the desired station are stored is called up.

In the case of a display panel as shown in Fig.
9, it is appropriate, in order to simplify operation, to
assign the station keys 30 to the display panel in such
a way that a call-up of the desired station is
unambiguous. Such an arrangement of the keys in the case
of an analog radio receiver is known from DE-PS-2758034.
However, in this document, the corresponding reception
frequency must always be reset whenever a desired
transmitter is called up. In addition, a large number of
transmitters which cannot be received at all are
displayed on the display panel. In addition, in Fig. 9
the number of station keys 30 is matched and ‘limited to
the number of stations transmitted in a multiplexed
signal.

The display panel-in accordance with -Fig. 9 has
an individual actuation means anhd is constructed for
example as a DOT matrix. It is of course possible, as
already shown in Fig. 3, also to indicate on which
transmission channel, for example VHF, AM, DSR etc., a
displayed station can otherwise be' received, provided
that corresponding second control signals are also
transmitted via- the DAB transmission -channel.
Furthermore, an item of information on a particular
field, news, pop, culture, etc., which is assigned to a
transmitter can also be displayed if this information is
transmitted by the transmitter. A suitable marker, for
example variation in the size of 1lettering, bold
lettering, change of background etc. in the display panel
at the appropriate transmitter name or a particular
marking of the key 40 which is assigned to this
transmitter name, for example by the lighting up [sic] an
LED arranged in the key can serve as indication means
which indicate which transmitter is currently being
received. However, instead of the complete names of all
the transmitters, a single-digit character'per receiv;-
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transmitter may be displayed on the display, with the
result that the display itself is of compact size and
requires less space, as shown in Fig. 9.

However, the keys 40 may also be dispensed with
if the display panel has a "type-in" function or is
realised as a touch screen so that it is only necessary
to touch one point on the display panel where the desired
transmitter is present. _

After the display panel is touched at that point,
a signal is transmitted to the control unit and the
desired setting is carried out. A display unit or display
10 as shown in Fig. 9 can be used for any DAB receiver
even if the second control signals are not transmitted
and the receiver is not connected to a VHF radio
receiver.
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‘Patent Claims
1. Radio transmission system for VHF-FM and/or AM
radio, characterized in that a first control signal (DAB
code, DAB-GT), which contains an item of control
information relating to a radio transmission system (DAB,
MAC) other then the VHF-FM and/or AM radio transmission
system, is transmitted temporarily or continuocusly with
a VHF-FM and/or AM radio signal and is used to switch on
and control a radio receiver (5) for digital radio (DAB,
DSR, MAC) and/or deactivate the VFH-FM and/or AM radio
receiver (6). .
2. Radio transmission system for digital radio (DAB,
DSR, MAC), characterized in that a second control sigmal,
which contains an item of control information relating to
a radio transmission system (VHF-FM and/or AM) other than
the digital radio transmission system (DAB, MAC), is
transmitted temporarily or <continuously with the
digitally encoded radio signal and is used to switch on
and control a VHF-FM and/or AM radio receiver (6) and/or
deactivate a digital radio receiver (5).
3. Radio transmission system according to one of the
preceding claims, characterized in that the first or
second control signal is transmitted with a station
signal only if the same station is also transmitted in
the transmission system to which the first or second
control signal is assigned.
4. Radio transmission system according to Claim 1 oxr
3, characterized in that a radio data signal (RDS), which
is decoded by the FM and/or AM radio receiver with a
radio data signal decoder as first control signal decoder
during the reception of the radio signal and is used in
a suitable fashion, for example for tuning, display etc.,
in the FM/AM radio receiver, is transmitted with a
broadcast VHF-FM and/or AM radio signal, and in that the
first control signal (DAB code) is transmitted with the
radio data signal.
5. Radio transmission system according to Claim 2 or
3, characterized in that an additional signal, which,
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decoded by the radio receiver for digital radio (DAB,
DSR, MAC) during the reception of the radio signal, is
used in a suitable fashion, for example for setting
stations, for display etc., is transmitted with the
broadcast, digitally encoded radio signal (DAB, DSR,
MAC), and in that the second control signal is trans-
mitted with the additional signal. '
6. Radio transmission system according to Claim 1 or
3, characterized in that the first control signal is
transmitted over a channel which is separate from the
radio data transmission channel. |

7. Radio transmission system: according to one or
more of the  preceding claims, chaxacterized in that,
during the reception of the first and/or second control
signal of the VHF-FM and/or AM radio receivers and/or
digital receivers. (DAB, DSR, MAC), this signal is
processed in.  a control data evaluation circuit (3),
stored in a memory (15) and/or displayed in a display
device (10)-:. . )

8. Radio receiver -with a first radio receive part
(6, 21) for receiving and processing VHF-FM and/or AM
radio signals and/or a second radio receive part (5, 23)
for receiving and processing digitally encoded audio
signals (DAB, DSR, MAC). -and/or according to one of the
preceding claims, characterized-in that the first radio
receive part (6, 21) is electrically connected, or
coupled, to one another [sic] to the second radio receive
part (5, 23), and in that one or more common assemblies,
for example antenna (1), operating elements (9),
loudspeakers (16), control means (3), voltage supply.,
additional data decoder etc., are provided for both radio
receive parts.

9. Radio receiver according to Claim 8, character-
ized in that the radio receiver (0) contains a central
control unit (3) and a memory (15) which is connected
thereto and in which first station identification data of
those stations which can be received via digital audio
broadcasting (DAB, DSR, MAC) are stored, in that the
first station identification data are compared with
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second identification data (PI code, AF code) in the
control unit (3), constructed as data processing and
evaluation circuit, in the radio receiver, in that the
first identification data are assigned to a digitally
encoded radio system (DAB, DSR, MAC) and the second iden-
tification data are assigned to a VHF-FM and/or AM radio
system, and the radio receiver (0) and the first and/or
second radio receive part (5, 6), respectively, can be
controlled as a function of the comparison result.

10. Radio receiver according to one or more of the
preceding claims, characterized in that the receiver is
not switched over until a key ..(30). of the operating
device (9) has been operated, or it is switched over
automatically, from VHF-FM/AM .reception/reproduction to
digitally encoded radio reception/reproduction (DAB, DSR,
MAC) when the data process8iing and evaluation circuit
and/or control unit (3) detects, by means of the control
signal evaluation, that the received VHF-FM/AM gtation is
also being transmitted via digital radio  (DAB, DSR, MAC)
and/or can be received with sufficient quality.

11. Radio receiver according to one or more of the
preceding claims 8-10, characterized in that an RDS
signal or a part (PI code, AF code, GT, DAB code) thereof
is used as first control signal for controlling the
second receive part (5).

12. Radio receiver according to one or more of the
preceding claime, characterized in that the VHF-FM radio
receiver (6) and/or digital radio receiver (5) has a uni-
and/or bidirectional control output (35) at which the
first and/or second control signal can be tapped.

13. Radio receiver according to-one or more of the
preceding claims, characterized in that the radio
receiver contains a single decoder and/or a single data
evaluation circuit (3) which decodes and/or processes the
first control signal and/or radio data signals (RDS) as
well as digitized radio signals (DAB, DSR) and/or their
additional sigmals.

14. Radio receiver according to one or more of the
preceding claims, characterized in that the receiver is
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switched over automatically, or after a key (30) has been
operated, from DAB reception of a station Pl to VHF-FM or
AM reception of the corresponding station Pl when the
receiver comes to the propagation limit of the DAB
transmission range and/or an error correction of the
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digitally encoded audio data in an error correction
circuit in the second receive part (5) fails.

15, Radio receiver according to one or more of the
preceding claims, characterized in that, in order to
operate the radio receiver (0), programmable memory
location selection keys (18i,m£_freqﬁéhéf'band selection
key (17) and a transmission memory (20) are provided,
which are connected to the control unit (24, 3), in that
a specific memory location selection key (18) in the
transmission memory (20) is automatically assigned the
same station (Pl) for VHF-FM and digitally encoded radio
(DAB, DSR, MAC) if this station (Pl) can be received via
both VHF-FM and digitally encoded radio.

16. Radio receiver, in particular DAB radio receiver
according to omne of the preceding claims, characterized
in that the radio receiver (5, 23) has means for
processing digitally encoded signals, in that the
digitally encoded signals are divided up into a large
number of frames, in thag'each frame has at least three
sections, namely a section for indicating the start of a
frame (header), a section with moﬂitoring information
(control bits) and a section which contains the audio
information, in that each frame and/or successive frames
has and/or have the audio information and additional
information of a plurality of radio broadcasting
stations, in that the additional information has a
station identification and/or transmitter identification
of each station, for example NDR 2, FFN, SFB etc.,
transmitted in the transmission channel or frame, and/or
in that the radio receiver has a display unit [lacuna]
(10) on which all the transmitter names of the stations
which are transmitted in a DAB transmission channel in a
plurality of frames and/or one DAB frame are displayed.
17. Radio receiver according to one or more of the
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preceding claims, characterized in that a separate VEF-FM
receiver is connected to a separate receiver for
digitally encoded radio (DAB, DSR, MAC) via one or more
unidirectional and/or bidirectional control lines (35)
and/or control unit (3).

18. Radio receiver according to one or more of the
preceding claims, characterized in that the VHF-FM radio
receiver (6) has a microprocessor (3) for evaluating the
decoded RDS data, in that the microprocessor compares the
station group identification data (PS code) and/or
transmitter identification data (PI code) and/or another
item of reference data which corresponds for [sic] the
currently received VHF-FM station (P1l) with data of a
comparison 1list stored in the memory, in that the
comparison list contains information [lacuna] stations to
be received via digitally encoded radio (DAB, DSR, MAC),
in that, 'when data of the comparison list corresponds to
RDS data, a control signal and/or control data is/are
transmitted to a control output of the radio receiver
and/or the correspondence is displayed on the display
device and/or a digital radio receiver (DAB, DSR, MAC)
which is connected to the VHF receive part is switched on
and/or controlled.

19. Transmitter (60) for a VHF-FM and/or AM radio
transmission system according to one or more of the
preceding claims, characterized in that the transmitter
(60) has a £first control signal coder (63) for
broadcasting a first control signal (SS1), in that the
transmitter (60) Dbroadcasts the first control signal
together with a VHF-FM and/or AM radio signal of an ‘audio
broadcasting and/or television station (Pl) if the same
transmitter (60) and/or another transmitter (68) also
broadcasts the same audio broadcasting and/or television
station (Pl) via digitally encoded radio (DAB, DSR, MAC),
and/or in that the first control signal is assigned to a
radio transmission system (DAB, DSR, MAC), which is not
compatible with the VHF-FM and/or AM radio transmission
system.

20. Transmitter (68) for a digital radio transmission
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system (DAB, DSR, MAé) according to one or more of the
preceding claims, characterized in that the transmitter
(68) has a second control signal coder for broadcasting
a second control signal, in that the transmitter
broadcasts the second control signal with a digitally
encoded radio signal (DAB, DSR, MAC) of an audio
broadcasting and/or television station (P2) if the same
transmitter (68) and/or another transmitter (60) also
broadcasts the same audio broadcasting and/or television
station via VHF-FM and/or AM radio.

21. Radio station-accompanying, digitized data signal
which is divided up into at leasﬁ two sections of
data/information, -

- the first section (PI code/AF code) having first
control data/information which is assigned to a first
radio transmission system (VHF-FM/AM, PAL),

- the second section (DAB code) having second control
data/information which is assigned to a second radio
transmission system (DAB, DSR, MAC) which is not
compatible with the first, and

- the data signal being transmitted in a transmission
channel (RDS) of the ~first and/or second radio
transmission system. o

22, Data signal according to Claim 21, characterized
in that the first and/or second section is only contained
in the data signal if the station which accompanies it is
also transmitted in the radio transmission system to
which the first and/or second control data/information is
assigned.

g

This Sheet Has Been Rep

T

THIS SHEET HAS BEEN
REPLACED




