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(57) A method performed by an apparatus (110) is
disclosed. The method comprises initiating a generation
of a digital signal (195), wherein, for at least one time
frame, the digital signal comprises a plurality of radio pro-
gram signals (N-X, RA-X, RB-X). Therein the plurality of
radio program signals (N-X, RA-X, RB-X) comprises a
firstradio program signal (RA-X), which is aregional radio
program signal for a first region (A), and a second radio
program signal (N-X), which is a supra-regional radio pro-
gram signal. The method further comprises initiating a
transmission of the digital signal (195) by a head-end
transmitter (120) towards a plurality of back-end trans-
mitters (150, 162, 172), the plurality of back-end trans-
mitters (150, 162, 172) including a first frequency mod-
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ulation, FM, back-end transmitter (150) configured to
broadcast a radio program in the first region (A). Further
disclosed is another method performed by an apparatus
(130). The method comprises obtaining such a digital
signal (195). It further comprises initiating an FM trans-
mission, for at least one time frame, of a first regional
radio program encoded in the first radio program signal
(RA-X) by an FM back-end transmitter (150) configured
to broadcast a radio program in the first region (A). Fur-
ther disclosed are computer programs comprising pro-
gram code for performing the above methods, appara-
tuses (110, 130) configured to perform the above meth-
ods and a system (100) comprising these apparatuses
(110, 130).
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Description

[0001] The invention relates to the provision of a re-
gional radio program.

[0002] Nowadays, radio programs are in many cases
transmitted as digital signals. For instance, radio pro-
grams are broadcast as digital signals or are made avail-
able via the Internet. However, frequency modulation
(FM) radios are still widely used, e.g. in cars and at the
countryside. FM broadcasting of radio programs requires
geographically distributed FM transmitters, each trans-
mitter having a specific coverage area.

[0003] Inter alia due to the complexity involved in the
distribution of region-specific radio programs, in many
cases, the same radio program is provided to FM trans-
mitters broadcasting in different coverage areas, e.g. ra-
dio programs of radio channels that distribute their pro-
grams in a geographic area covering more than a single
region, i.e. that are supra-regional radio channels, such
as national radio channels distributing their program na-
tionwide. Further, radio programs of particular relevance
for listeners in a specific region, which these listeners will
likely be interested in, is expected to be significantly less
interesting for listeners outside that region. However,
some radio channels that distribute their programs in a
geographic area covering more than a single region, for
certain time frames, focus on big cities within that area,
e.g. provide city traffic news on a national channel that
are not of interest to listeners from other regions of the
country. Listeners from these other regions will likely
switch channels for these time frames. Moreover, no ra-
dio program tailored to these other regions is broadcast.
[0004] Itis an object of the presentinvention to provide
improved techniques for providing a regional radio pro-
gram.

[0005] According to a first aspect of the invention, a
method performed by an apparatus is disclosed. The
method comprises initiating a generation of a digital sig-
nal, wherein, for at least one time frame, the digital signal
comprises a plurality of radio program signals. Therein,
the plurality of radio program signals comprises a first
radio program signal, which is a regional radio program
signal for a first region, and a second radio program sig-
nal, which is a supra-regional radio program signal. The
method further comprises initiating a transmission of the
digital signal by a head-end transmitter towards a plurality
of back-end transmitters, the plurality of back-end trans-
mitters including a first frequency modulation (FM) back-
end transmitter configured to broadcast a radio program
in the first region.

[0006] According to a second aspect of the invention,
acomputer program is disclosed. The computer program
comprises program code for performing the method ac-
cording to the first aspect of the invention when the com-
puter program is executed on a processor.

[0007] According to a third aspect of the invention, an
apparatus is disclosed. The apparatus is configured to
perform the method according to the first aspect of the
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invention. To this end, the apparatus may for instance
comprise means for performing the method according to
the first aspect of the invention. As an example, the ap-
paratus may comprise at least one processor and at least
one memory including computer program code, said at
least one memory and said computer program code con-
figured to, with said at least one processor, cause said
apparatus at least to perform the method according to
the first aspect of the invention.

[0008] According to a fourth aspect of the invention, a
method performed by an apparatus is disclosed. The
method comprises obtaining a digital signal, wherein, for
at least one time frame, the digital signal comprises a
plurality of radio program signals. Therein, the plurality
of radio program signals comprises a first radio program
signal, which is a regional radio program signal for a first
region, and a second radio program signal, which is a
supra-regional radio program signal. The method further
comprises initiating a frequency modulation (FM) trans-
mission, for the at least one time frame, of a first regional
radio program encoded in the first radio program signal
by an FM back-end transmitter configured to broadcast
a radio program in the first region.

[0009] According to a fifth aspect of the invention, a
computer program is disclosed. The computer program
comprises program code for performing the method ac-
cording to the fourth aspect of the invention when the
computer program is executed on a processor.

[0010] According to a sixth aspect of the invention, an
apparatus is disclosed. The apparatus is configured to
perform the method according to the fourth aspect of the
invention. To this end, the apparatus may for instance
comprise means for performing the method according to
the fourth aspect of the invention. As an example, the
apparatus may comprise at least one processor and at
least one memory including computer program code,
said at least one memory and said computer program
code configured to, with said at least one processor,
cause said apparatus at least to perform the method ac-
cording to the fourth aspect of the invention.

[0011] According to a seventh aspect of the invention,
a system is disclosed. The system comprises an appa-
ratus according to the third aspect of the invention and
an apparatus according to the sixth aspect of the inven-
tion.

[0012] Each of the computer programs according to
the second and fifth aspects of the invention may for in-
stance be distributable via a network, such as forinstance
the Internet. The computer program may for instance be
stored or be storable on a computer-readable medium.
The computer program may for instance at least partially
represent software and/or firmware of the processor.
[0013] The computer-readable medium may for in-
stance be embodied as an electric, magnetic, electro-
magnetic, optic or other storage medium, and may either
be a removable medium or a medium that is fixedly in-
stalled in an apparatus or device. Non-limiting examples
of such a computer-readable medium are a random ac-
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cess memory (RAM) or aread-only memory (ROM). The
computer-readable medium may for instance be a tan-
gible medium.

[0014] Any of the described apparatuses may be a
module or a component for a device, for example a chip.
Alternatively, any of the mentioned apparatuses may be
a mobile or stationary device. In particular, the apparatus
according to the third aspect of the invention may form
part of the head-end transmitter. The apparatus accord-
ing to the sixth aspect of the invention may form part of
the back-end transmitter.

[0015] Any of the processors mentioned in this text
may be a processor of any suitable type. Any processor
may for instance comprise one or more microprocessors,
one or more digital signal processors (DSPs), one or
more special-purpose computer chips, one or more field-
programmable gate arrays (FPGAs), one or more con-
trollers or one or more application-specific integrated cir-
cuits (ASICs).

[0016] Any of the memories mentioned in this text may
for instance be implemented as a ROM, a RAM, a flash
memory or a hard disc drive memory etc.

[0017] In the following, some explanations on embod-
iments of the invention are provided. For reasons of con-
ciseness, focus is put on the method according to the
first aspect of the invention and the method according to
the fourth aspect of the invention. The given explanations
however correspondingly apply to other aspects of the
invention. In particular, explanations relating to the first
aspect of the invention apply mutatis mutandis to the sec-
ond, third and seventh aspects of the invention and ex-
planations relating to the fourth aspect of the invention
apply mutatis mutandis to the fifth, sixth and seventh as-
pect of the invention. Furthermore, explanations provid-
ed in the context of discussing the first aspect of the in-
vention but likewise relevant for the second aspect are
to be understood as also relating to the second aspect
of the invention and vice versa.

[0018] By initiating the generation of the digital signal
comprising the plurality of radio program signals and by
initiating the transmission of the digital signal by the head-
end transmitter towards a plurality of back-end transmit-
ters, the plurality of back-end transmitters may be pro-
vided with the plurality of radio program signals. Accord-
ingly, the back-end transmitters may broadcast radio pro-
grams encoded in the plurality of radio program signals.
Since the plurality of radio program signals comprises,
for at least one time frame, the first radio program signal,
which is a regional radio program signal for a first region,
and the second radio program signal, which is a supra-
regional radio program signal, inter alia provision of the
first FM back-end transmitter, which is configured to
broadcast a radio program in the first region, with the
radio program signal for the first region is initiated. This
provides a basis for the first FM back-end transmitter to
broadcast a first regional radio program encoded in the
first radio program signal in the first region once it has
obtained the digital signal. Listeners within the firstregion
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may then listen to a regional radio program that is broad-
cast as an FM broadcast and that is tailored to their in-
terest, e.g. comprising local information such as news
and documentaries, music etc. Although technically out-
dated, FM radios are still widely used, e.g. in cars and at
the countryside. Since the plurality of radio program sig-
nals is transmitted in a digital signal, available digital dis-
tribution infrastructure may be used to distribute the first
regional radio program although the first regional radio
program is eventually transmitted as an FM broadcast.
[0019] However, for the at least one time frame, the
plurality of radio program signal does not only comprise
the first radio program signal but also the second radio
program signal, which is a supra-regional radio program
signal. Therefore, one or more other back-end transmit-
ters of the plurality of back-end transmitters, e.g. FM
back-end transmitters or other types of back-end trans-
mitters, that are configured to broadcast a radio program
in a geographic area different from the first region, may
be provided with the supra-regional radio program signal
at the same time. They may thus broadcast a supra-re-
gional radio program encoded in the second radio pro-
gram signal. Listeners outside the first region may then
listen to a supra-regional radio program that is potentially
of higher interest to them than the first regional radio pro-
gram.

[0020] Playback devices capable of receiving and
processing a digital input signal may also receive the
digital signal - either directly from a back-end transmitter
or, forinstance, from anintermediate entity partof a trans-
mission path from the head-end transmitter to the plural-
ity of back-end transmitters and located in between the
head-end transmitter and the plurality of back-end trans-
mitters, e.g. from a relay such as, for instance, a satellite
transponder.

[0021] Since the data rate of radio program signals is
generally relatively low, e.g. as compared to TV signals,
providing both a regional radio program signal and a su-
pra-regional radio program signal in a digital signal may
be performed while still keeping the required transmis-
sion capacity within an acceptable range.

[0022] The digital signal may for instance be a digital
signal according to a standard for the digital transmission
of media data such as audio and/or video data. Apart
from radio program signals, e.g. the plurality of radio pro-
gram signals the digital signal comprises for the at least
one time frame, the digital signal may comprise other
signals, e.g. TV signals, and/or additional data, for in-
stance, service data and/or control data. According to
one variant, the digital signal is a Digital Video Broad-
casting, DVB, signal, for instance of a DVB-T, DVB-T2,
DVB-S, DVB-S2, DVB-C, DVB-C2, DVB-H, or DVB-IPI
signal. According to another variant, the digital signal is
an Advanced Television Systems Committee (ATSC)
signal.

[0023] Each of the radio program signals comprised
by the digital signal may be any signal suitable for en-
coding aradio program. To give but one example, a radio
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program signal may be a Moving Picture Experts Group
(MPEG) transport stream (TS). For initiating the gener-
ation of the digital signal, each of the radio program sig-
nals may be received from the same source or from sev-
eral different sources. For instance, the first radio pro-
gram signal may be received from a first source and the
second radio program signal may be received from a
second source. Alternatively, both the first radio program
signal and second radio program signal may be received
from the same source.

[0024] Initiating the generation of the digital signal may
forinstance comprise forwarding the plurality of radio pro-
gram signals to an apparatus or a component thatis con-
figured to generate the digital signal based thereon. Al-
ternatively or in addition, it may comprise instructing an
apparatus or component to generate the digital signal
based on the plurality of radio signals. As an example,
the apparatus according to the third aspect of the inven-
tion may comprise the apparatus or component config-
ured to generate the digital signal. However, the appa-
ratus or component may also be distinct therefrom.
[0025] Radio signals comprised by the digital signal
may be multiplexed in the digital signal. Thus, in the meth-
od according to the first aspect of the invention, gener-
ating the digital signal may comprise multiplexing radio
signals that are to form part of the digital signal, e.g., for
the at least one time frame, multiplexing the plurality of
radio program signals. Accordingly, the method accord-
ing to the fourth aspect of the invention may comprise
de-multiplexing the plurality of radio program signals and
potentially one or more other radio program signals.
[0026] Inone variant, radio programs of the same radio
channel are encoded in the first radio program signal and
the second radio program signal. Thus, while a regional
radio program of radio channel X for the first region may
be encoded in the first radio program signal, a supra-
regional radio program of radio channel X may be en-
coded in the second radio program signal. Thus, for at
least one time frame, aradio channel may simultaneously
provide a regional radio program and a supra-regional
radio program via the digital signal.

[0027] The supra-regional radio program signal may
be aradio program signal for a geographic area compris-
ing the first region but not being limited thereto. It may
thus encode a supra-regional radio program for such a
geographic area. As an example, it may be a national
radio program signal for a country to which the firstregion
belongs or it may even be an international radio program
signal.

[0028] Since the digital signal comprises the plurality
of radio program signals for at least one time frame, the
plurality of radio program signals does not always have
to be included in the digital signal. Thus, in a specific time
frame, not the entire plurality of radio program signals
may be included in the digital signal but only some radio
program signals thereof, just one radio program signal
thereof or even no radio program signal. For instance, in
one or more time frames, the digital signal may comprise
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only the second radio program signal, but not the first
radio program signal.

[0029] Initiating the transmission of the digital signal
towards the plurality of back-end transmitters by the
head-end transmitter may for instance comprise forward-
ing the digital signal to the head-end transmitter. The
transmission of the digital signal towards the plurality of
back-end transmitters may comprise the head-end trans-
mitter transmitting the digital signal to an intermediate
entity part of a transmission path from the head-end
transmitter to the plurality of back-end transmitters and
located in between the head-end transmitter and the plu-
rality of back-end transmitters. The intermediate entity
may thus act as a relay for the digital signal. In one variant
of the system according to the second aspect of the in-
vention, the system comprises such an intermediate en-
tity. As an example, the intermediate entity may be a
satellite transponder. To give but one further example
the intermediate entity may be a server in a digital packet
data network, such as the Internet, that is used for dis-
tributing the digital signal. Depending on the transmission
infrastructure used for transmitting the digital signal to-
wards the plurality of back-end transmitters, the type of
the digital signal may be chosen differently. For instance,
if the head-end transmitter is to transmit the digital signal
to a network server acting as an intermediate entity, a
DVB-IPI signal may be generated as the digital signal,
whereas in case of a satellite transponder acting as an
intermediate entity a DVB-S signal may be generated.
[0030] The plurality of back-end transmitters may in-
clude, apart from the first FM back-end transmitter, at
least one further FM back-end transmitter and/or at least
one back-end transmitter of another type, e.g. a DVB-T
transmitter to give just one further non-limiting example.
The first FM back-end transmitter may be located in the
first region.

[0031] Obtaining the digital signal in the method ac-
cording to the fourth aspect of the invention may for in-
stance comprise receiving the digital signal from the
head-end transmitter or from an intermediate entity. It
may however also comprise having the digital signal for-
warded from an entity that has received it previously or
fetching the digital signal from such an entity.

[0032] The method according to the fourth aspect of
the invention may for instance comprise de-multiplexing
the plurality of radio program signals and also of one or
more other program signals should such other radio sig-
nals be multiplexed into the digital signal as well.
[0033] The method according to the fourth aspect of
the invention may comprise obtaining an indication that
transmission of the first regional radio program is to be
initiated. The indication may for instance be indicative of
the first radio program signal having the first regional ra-
dio program encoded therein, thus indicating that trans-
mission of the radio program encoded in the first radio
program signal is to be initiated. In accordance with the
indication, if the plurality of radio program signals com-
prises the first radio program signal, transmission of the
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first regional radio program encoded therein will be initi-
ated, not the transmission of another radio program, such
as the supra-regional radio program encoded in the sec-
ond radio program signal forinstance. The indication may
for instance be obtained in the context of a configuration
of the apparatus performing the method. Obtaining the
indication may for instance comprise receiving the indi-
cation from another apparatus, such as a user interface
or another device, e.g. a device connected to the appa-
ratus performing the method by a network. To give but
one other example, the apparatus performing the method
may comprise means for determining its position, e.g. a
global navigation satellite system (GNSS) receiver, and
obtaining the indication may comprise determining the
position of the apparatus, determining that the position
is a position within the first region and determining that
first radio program signal is a radio program signal having
a regional radio program for the first region encoded
therein.

[0034] The method according to the fourth aspect of
the invention may further comprise initiating generation
of an FM radio program signal having the first regional
radio program encoded therein based on the first regional
radio program signal, the FM radio program signal being
suitable for being transmitted by an FM transmitter. Ini-
tiating the generation of the FM radio program signal may
for instance comprise instructing an apparatus or com-
ponent that is distinct from the apparatus performing the
method to generate the FM radio program signal based
on the first regional radio program signal. Alternatively
generation of the FM radio program signal may be per-
formed by the apparatus itself.

[0035] Initiating the FM transmission of the first region-
al radio program by an FM back-end transmitter config-
ured to broadcast a radio program in the first region may
for instance comprise forwarding the first radio program
signal to the FM back-end transmitter.

[0036] According to one variant, for at least one time
frame, the digital signal comprises a status indicator in-
dicative of whether or not the digital signal currently com-
prises the first radio program signal. Thus, it may be de-
tected at the back-end whether or not the digital signal
currently comprises the first radio program signal. For
instance, in case it is detected that the first radio program
signal is available, FM transmission of the first regional
radio program by the FM back-end transmitter may be
initiated. However, in case it is detected that the firstradio
program signal is not available, other measurements may
be taken. As an example, actions necessary to determine
another radio program for transmission may be carried
out and its transmission may be initiated.

[0037] According to one implementation of the variant
according to which the digital signal comprises the status
indicator, the method according to the fourth aspect of
the invention comprises attempting to initiate an FM
transmission, by the FM back-end transmitter, of a radio
program encoded in a radio program signal that is differ-
ent from the first radio program signal, if the status indi-
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cator indicates that the digital signal does currently not
comprise the first radio program signal.

[0038] According to one implementation wherein the
digital signal is a DVB signal, the status indicator is pro-
vided using the "running_status" parameter of the Serv-
ice Description Table (SDT) contained in the DVB signal.
For instance, the running status of the first radio program
signal being set to "not_running" may indicate that the
digital signal does currently not comprise the first radio
program signal. The running status being set to "running"
may indicate that the DVB signal comprises the first radio
program signal.

[0039] According to one variant, for at least one time
frame, the digital signal comprises a replacement indica-
tor indicative of a replacement radio program signal for
the first radio program signal. Using this indicator, the
radio program signal for which transmission by the first
FM back-end transmitter is to be attempted to be initiated
in case the first radio program signal is not comprised by
the digital signal may be defined.

[0040] Inone implementation of the above variant, the
replacement radio program signal is the second radio
program signal. Thus, it may be defined in the digital sig-
nal that if the first radio program signal is currently not
available so that the first FM back-end transmitter cannot
initiate transmission of the first regional radio program
encoded therein, the first FM back-end transmitter should
attempt to resort to the second radio program signal and
thus initiate transmission of the supra-regional radio pro-
gram encoded therein. Put differently, a basis for the first
FM back-end transmitter to broadcast the supra-regional
radio program to playback devices of listeners in the first
region if it cannot initiate transmission of the first regional
radio program is provided. Therein, the supra-regional
radio program may be a radio program for a geographic
area comprising the first region but not being limited
thereto.

[0041] According to one implementation of the variant
according to which the digital signal comprises the re-
placement indicator, the method according to the fourth
aspect of the invention comprises attempting to initiate
an FM transmission, by the FM back-end transmitter, of
a radio program encoded in the replacement radio pro-
gramsignal, if the status indicator indicates that the digital
signal does currently not comprise the first radio program
signal.

[0042] According to one implementation wherein the
digital signal is a DVB signal, the replacement radio pro-
gram signal is indicated as a "service replacement serv-
ice" in the "Linkage Descriptor" section of the SDT.
[0043] According to one variant, the plurality of radio
program signals comprises a third radio program signal,
which is a regional radio program signal for a second
region. Thus, for at least one time frame, not only the first
FM back-end transmitter may broadcast a regional radio
program for the first region in the first region, but another
back-end transmitter, e.g. an FM back-end transmitter,
may be provided with a radio program signal encoding a
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second regional radio program. According to one imple-
mentation, the plurality of back-end transmitters includes
a second FM back-end transmitter configured to broad-
cast asecond radio program encoded in the second radio
program signal in the second region. The second FM
back-end transmitter may then broadcast the second re-
gional radio program in the second region. Playback de-
vices in the second region may thus play back a regional
radio program to listeners in the second region.

[0044] The explanations provided above with respect
to the first radio program signal apply mutatis mutandis
to the third radio program signal. It will further be under-
stood that although only first, second and third radio pro-
gram signals comprised by the plurality of radio program
signals have been discussed herein, the plurality of radio
program signals may also comprise furtherradio program
signals, e.g. further regional radio program signals and/or
further supra-regional radio program signals.

[0045] The embodiments described above and in par-
ticular their single features shall be understood to be dis-
closed in all possible combinations with each other.
[0046] These and further concepts of the invention will
be apparent from and elucidated with reference to the
detailed description presented hereinafter. While the de-
tailed description focuses on an infrastructure in which
DVB-S signals comprising a plurality of radio program
signals are transmitted towards FM back-end transmit-
ters in two different regions, it will be understood that this
is merely an example and the concept of the invention
may be applied to other infrastructures equally well, that
more or less regions may be defined and that other types
of digital signals comprising a plurality of radio program
signals may be used.

[0047] In the figures show:

Fig. 1  aschematic illustration of a radio program dis-
tribution infrastructure that comprises an em-
bodiment of a system according to the seventh
aspect of the present invention;

Fig. 2  aschematicillustration of an embodiment of an
apparatus according to the third aspect of the
present invention, the apparatus forming part
of the system illustrated in Fig. 1;

Fig. 3  aflowchartschematically illustrating an embod-
iment of a method according to the first aspect
of the present invention which is carried out by
the apparatus illustrated in Fig. 2 when the ap-
paratus is operating;

Fig. 4  aschematicillustration of an embodiment of an
apparatus according to the sixth aspect of the
present invention, the apparatus forming part
of the system illustrated in Fig. 1;

Fig. 5 aflowchartschematically illustrating an embod-
iment of a method according to the fourth aspect
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of the present invention which is carried out by
the apparatus illustrated in Fig. 5 when the ap-
paratus is operating; and

Fig. 6 a table schematically illustrating, for different
time frames, the radio program signals com-
prised in a DVB-S signal transmitted within the
system schematically illustrated in Fig. 1.

[0048] Fig. 1 shows a schematic illustration of a radio

program distribution infrastructure 100 that comprises an
embodiment of a system according to the seventh aspect
of the present invention. The system comprises an em-
bodiment of an apparatus 110 according to the third as-
pect of the present invention and embodiments of appa-
ratuses 130, 160, 170 according to the sixth aspect of
the present invention as well as a satellite transponder
of a satellite 180. Apparatus 110 comprises a memory
having an embodiment of a computer program according
to the second aspect of the presentinvention stored ther-
eon. Each of apparatuses 130, 160, 170 comprises a
memory having an embodiment of a computer program
according to the fifth aspect of the present invention
stored thereon.

[0049] In the figure, a parabolic antenna 120 repre-
sents a head-end satellite transmitter configured to trans-
mit a DVB-S signal 195 to the transponder of satellite
180. Apparatus 110 is operatively connected to head-
end transmitter 120. Accordingly, apparatus 110 will be
referred to as head-end apparatus 110 herein. Head-end
apparatus 110 is configured to receive, e.g. having for-
warded them from another apparatus, a plurality 190 pro-
gram signals, wherein the plurality of program signals
may comprise TV program signals and radio program
signals. In the present example, each signal is being pro-
vided in the form of an MPEG-TS. All program signals of
the plurality of program signals 190 may be received from
the same source. Alternatively, at least some or even all
of the signals of the plurality of program signals 190 may
be received from different sources. It will be understood
that not within every time frame a plurality of program
signals has to be provided to head-end apparatus 110.
For instance, in a specific time frame, only one program
signal, e.g. a radio program signal, may be provided to it.
[0050] Each of apparatuses 130, 160, 170 is opera-
tively connected to arespective back-end satellite receiv-
er 140, 161, 171, each of which is represented by a par-
abolic antenna in the figure. Accordingly, apparatuses
130, 160, 170 will be referred to as back-end apparatuses
herein. Each of back-end satellite receivers 140, 161,
171 is configured to receive DVB-S signal 195 from the
transponder of satellite 180. Each back-end satellite re-
ceiver 140, 161,171, is configured to provide the received
DVB-S signal 195 to its associated back-end apparatus
130, 160 or 170.

[0051] Each of apparatuses 130, 160, 170 is opera-
tively connected to a respective FM back-end transmitter
150, 162, 172, each of which is represented by a terres-
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trial antenna in the figure. When head-end satellite trans-
mitter 120 transmits DVB-S signal 195 towards the trans-
ponder of satellite 180, it also transmits DVB-S signal
195 towards, i.e. in the direction of, back-end satellite
receivers 140, 161, 171, apparatuses 130, 160, 170 and
thus also towards FM back-end transmitters 150, 162,
172 operatively connected thereto.

[0052] In the illustrated example, apparatus 130 to-
gether with its associated back-end satellite receiver 140
and its associated FM back-end transmitter 150 are lo-
cated in a region denoted 'A’. FM back-end transmitter
150 is configured to broadcast a radio program in region
A. Similarly, apparatus 160 together with its associated
back-end satellite receiver 161 and its associated FM
back-end transmitter 162 are located in a region denoted
‘B’. FM back-end transmitter 162 is configured to broad-
cast a radio program in region B. Apparatus 170 together
with its associated back-end satellite receiver 171 and
its associated FM back-end transmitter 172 are located
in region B as well. FM back-end transmitter 172 is con-
figured to broadcast a radio program in region B. FM
back-end transmitters 162 and 172 are installed within
differentareas of region B. Therefore, FM radio programs
transmitted by transmitters 162 and 172 may be received
by different playback devices.

[0053] InFig. 1, three FM radio playback devices 201,
202, 203 are further shown. Playback device 201 is lo-
cated in region A and may thus receive FM radio program
signals broadcast by FM back-end transmitter 150,
whereas playback devices 201 and 202 are both located
in region B, however in different areas thereof. Accord-
ingly, playback device 202 may receive radio program
signals broadcast by FM back-end transmitter 162,
whereas playback device 203 may receive radio program
signals broadcast by FM back-end transmitter 172.
[0054] Inthe present example, at least for certain time
frames, the plurality of signals 190 comprises one TV
program MPEG-TS TVS and a respective MPEG-TS N-
X, RA-X or RB-X for each of three radio programs. There-
in, the radio programs encoded in MPEG-TSs N-X, RA-
X, RB-X are radio programs of the same radio channel,
in this case of a radio channel X. However, the radio
programs encoded in MPEG-TSs N-X, RA-X, RB-X are
not identical. The radio program encoded in MPEG-TS
RA-X is a regional radio program for region A, i.e. it is
tailored to the potential interest of listeners in region A.
As an example, it may for instance comprise local infor-
mation such as news and documentaries pertaining to
region A, music having a tradition in region A, etc. By
contrast, the radio program encoded in MPEG-TS RB-X
is a regional radio program for region B. The radio pro-
gram encoded in MPEG-TS N-Xis a supra-regional radio
program for a geographic area comprising both region A
and region B and potentially further areas. More specif-
ically, in the present example the radio program encoded
in MPEG-TS N-X is a national radio program that is of
potential interest to listeners nationwide.

[0055] It will be understood that DVB-S signal 195
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transmitted by head-end satellite transmitter 120 may not
have the same form as DVB-S signal 195 provided to
transmitter 120 by head-end apparatus 110. For in-
stance, modulation of DVB-S signal 195 for satellite
transmission may be performed by head-end satellite
transmitter 120, not by head-end apparatus 110, so that
the DVB-S signal may differ as regards modulation. How-
ever, whatis decisive here is the data carried by the DVB-
S signal. Thus, no distinction is made herein between
the DVB-S signal provided by head-end apparatus 110
and the DVB-signal transmitted by head-end satellite
transmitter 120. Similarly, no distinction is made between
the DVB-S signal received by back-end satellite receivers
140, 161, 171 and the DVB-S signals fed to back-end
apparatuses 130, 160, 170 even though there may be
differences. For instance, DVB-S signal 195 received by
back-end satellite receivers 140, 161, 171 may still be
modulated, whereas the DVB-S signals fed to back-end
apparatuses 130, 160, 170 may already have been de-
modulated by the respective back-end satellite receiver.
[0056] Fig. 2 shows a schematic illustration of a head-
end apparatus 110 of system 100 schematically illustrat-
ed in Fig. 1. As shown in Fig. 2, head-end apparatus 110
comprises a processors 111. Processor 111 may for in-
stance be a microprocessor, a DSP, an FPGA, an ASIC
etc. However, in some implementations several proces-
sors 111 may be provided instead of just one processor
111. Head-end apparatus 110 further comprises an in-
terface 112 configured to receive program signals, such
as the plurality of program signals 190 shown in Fig. 1,
and to transmit signals, such as DVB-S signal 195, to
another entity, including head-end satellite transmitter
120. Further comprised by head-end apparatus 110 is a
first memory 113. In the present example, first memory
113 is a volatile memory, more specifically a RAM con-
figured store data and instructions to be executed by a
processor 111 when apparatus 110 is operating. Further-
more, head-end apparatus 110 comprises a second
memory 114 which, in the present example, is a non-
volatile memory, such as a ROM. A bus 116 intercon-
nects processor 111, interface 112, first memory 113 and
second memory 114.

[0057] An embodimentof a computer program 115 ac-
cording to the second aspect of the present invention is
stored on second memory 114. An operating system, for
instance, may be stored in second memory 114 as well.
In the present example, computer program 115 compris-
es program code that when loaded into first memory 113
and executed by processor 111 causes head-end appa-
ratus 110 to initiate generation of DVB-S signal 195,
wherein, for at least one time frame, DVB-S signal 195
comprises a plurality of radio program signals, namely
the MPEG-TSs N-X, RA-X, RB-X illustrated in Fig. 1, but
also a TV program signal, i.e. MPEG-TS TVS. Further,
computer program 115 comprises program code that
when loaded into first memory 113 and executed by proc-
essor 111 causes head-end apparatus 110 to initiate a
transmission of DVB-S signal 195 by head-end satellite
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transmitter 120 towards the transponder of satellite 180
and thus towards FM back-end transmitters 150, 162,
172. Thus, when executed, program code of computer
program 115 causes head-end apparatus 110 to perform
an embodiment of the method according to the first as-
pect of the invention. Processor 111 and second memory
114 and also first memory 113 and interface 112 may
therefore be considered as means for performing an em-
bodiment of the method according to the first aspect of
the invention.

[0058] Further details of the computer program code
of computer program 115 will be described in the follow-
ing with reference to Fig. 3. Fig. 3 is a flowchart sche-
matically illustrating an embodiment of a method accord-
ing to the first aspect of the present invention which is
carried out by apparatus 110 illustrated in Fig. 2 when
the apparatus is operating. Put differently, when the pro-
gram code of computer program 115 is loaded into first
memory 113 and executed by processor 111 it causes
head-end apparatus 110 to perform the method illustrat-
ed in the flowchart of Fig. 3. In the flowchart, some of the
blocks are shown with dashed outlines, which is to indi-
cate that it is optional to consider these blocks part of the
embodiment.

[0059] Block 310 of the flowchart comprises receiving
program signals by apparatus 110 via its interface 112.
Specifically, for at least one time frame, the plurality of
program signals 190 is received by the apparatus.
[0060] Block 320 comprises initiating generation of
DVB-S signal 195, for instance by program code of com-
puter program 115 executed on processor 111 calling a
corresponding function provided by computer program
115. In the present example, head-end apparatus 110 is
configured to itself operate as a signal generator for DVB-
S signal 195.

[0061] Block 330 therefore comprises generating
DVB-S signal 195. In the present example, generating
DVB-S signal 195 comprises multiplexing (block 331)
program signals that are to form part of DVB-S signal
195 and that are currently fed to apparatus 110 via its
interface 112, e.g., for the at least one time frame, mul-
tiplexing the plurality of program signals 190, i.e. MPEG-
TSs TVS, N-X, RA-X, RB-X. Generating DVB-S signal
195 further comprises configuring the SDT of DVB-S sig-
nal 195 (block 332). Inter alia, the SDT is configured to
indicate a "running_status" for each program signal of
the plurality of program signals 190 so that by analyzing
the "running_status", a receiving device such as back-
end apparatuses 130, 160, 170 may determine which
program signals DVB-S signal 195 currently comprises.
For instance, the "running_status" for MPEG-TS RA-X
being setto "not_running" may indicate that DVB-S signal
195 does not comprise MPEG-TS RA-X, whereas the
"running_status" for MPEG-TS RA-X being set to "run-
ning" may indicate that DVB-S signal 195 comprises
MPEG-TS RA-X.

[0062] Generating DVB-S signal 195 further comprises
configuring, the "Linkage Descriptor" section of the SDT
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of DVB-S signal 195 to indicate a "service replacement
service" for each of the plurality of program signals 190.
The "service replacement service" indicates a replace-
ment program signal. For instance, for MPEG-TS RA-X,
in which the regional radio program of radio channel X
for region A is encoded, the "service replacement serv-
ice" indicates MPEG-TS N-X, in which the national pro-
gram of radio channel X is encoded, as the replacement
program signal for MPEG-TS RA-X. For MPEG-TS RB-
X, in which the regional radio program of radio channel
X forregion B is encoded, the "service replacement serv-
ice" alsoindicates MPEG-TS N-X. By means of the "serv-
ice replacement service" parameter, head-end appara-
tus 110 may thus indicate to a back-end device receiving
DVB-S signal 195, such as one or more of back-end ap-
paratuses 130, 160, 170, that it should resort to MPEG-
TS N-X if MPEG-TS RA-X or MPEG-TS RB-X, respec-
tively, is currently not available, i.e. not comprised by
DVB-S signal 195. This may cause back-end apparatus-
es 130, 160, 170 to attempt to initiate transmission of the
national program of radio channel X encoded in MPEG-
TS N-X if the regional radio program signal for their re-
spective region is not available.

[0063] Block 340 comprises initiating a transmission
of thus generated DVB-S signal 195 by forwarding DVB-
S signal 195 to head-end satellite transmitter 120 via in-
terface 112 of apparatus 110, thereby initiating transmis-
sion of DVB-S signal 195 to the transponder of satellite
180 and thus towards FM back-end transmitters 150,
162, 172.

[0064] Fig. 4 shows a schematic illustration of back-
end apparatus 130 of system 100 schematically illustrat-
ed in Fig. 1. The structure of back-end apparatus 130 is
similar to that of head-end apparatus 110 schematically
illustrated in Fig. 2. A detailed structural description of
back-end apparatus 130 is therefore omitted. Focus is
put on the aspects in which back-end apparatus 130 dif-
fers from head-end apparatus 110.

[0065] interface 132 of back-end apparatus 130 is con-
figured to receive a DVB-S signal such as DVB-S signal
195. Itis further configured to transmit signals to another
entity, such as signals conveying radio programs and
suitable for being processed by back-end FM transmitter
150 to transmitter 150.

[0066] An embodimentof a computer program 135 ac-
cording to the fifth aspect of the present invention is
stored in second memory 134. In the present example,
computer program 135 comprises program code that,
when loaded into first memory 133 and executed by proc-
essor 131, causes back-end apparatus 130 to obtain a
DVB-S signal, specifically DVB-S signal 195 comprising,
for at least one time frame, radio program signals, i.e.
MPEG-TSs, N-X, RA-X, RB-X illustrated in Fig. 1, and
TV program signal MPEG-TS TVS. In the present exam-
ple, DVB-S signal 195 is received from the transponder
of satellite 180 by back-end satellite receiver 140, which
demodulate its and forwards it to back-end apparatus
130. Back-end apparatus 130 may then obtain the de-
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modulated DVB-S signal 195 by receiving it via its inter-
face 132. Further, computer program 135 comprises pro-
gram code that, when loaded into first memory 133 and
executed by processor 131, causes back-end apparatus
130 to initiate an FM transmission, for the at least one
time frame, of the regional radio program for region A of
radio channel X encoded in MPEG-TS RA-X by FM back-
end transmitter 150 configured to broadcast a radio pro-
gram in region A. Thus, when executed, program code
of computer program 135 causes back-end apparatus
130 to perform an embodiment of the method according
to the fourth aspect of the invention.

[0067] Processor 131 and second memory 134 and
also first memory 133 and interface 132 may therefore
be considered as means for performing an embodiment
of the method according to the fourth aspect of the in-
vention.

[0068] Further details of the computer program code
of computer program 135 will be described in the follow-
ing with reference to Fig. 5. Fig. 5 is a flowchart sche-
matically illustrating an embodiment of a method accord-
ing to the fourth aspect of the present invention which is
carried out by apparatus 130 illustrated in Fig. 4 when
the apparatus is operating. Put differently, when the pro-
gram code of computer program 135 is loaded into first
memory 133 and executed by processor 131, it causes
back-end apparatus 130 to perform the method illustrat-
ed in the flowchart of Fig. 5. Again, dashed outlines in-
dicate that it is optional to consider a block part of the
embodiment.

[0069] Block 510 of the flowchart comprises receiving
an indication of a radio program whose transmission is
to be initiated. The indication may for instance indicate
a radio program signal, thus indicating that transmission
oftheradio program encoded in said radio program signal
is to be initiated. In the present example, the indication
indicates that, for radio channel X, transmission of the
regional radio program for region A, encoded in MPEG-
TS RA-X, is to be initiated. Back-end apparatus 130 may
for instance receive the indication from another appara-
tus, for instance a user interface or another device, e.g.
a device connected to back-end apparatus 130 by a net-
work. As another example, obtaining the indication may
comprise back-end apparatus 130 determining its posi-
tion using a GNSS signal, determining that the position
is a position in region A and determining that MPEG-TS
RA-X is a radio program signal having a regional radio
program for region A of radio channel X encoded therein.
[0070] Block 520 of the flowchart comprises obtaining
a digital signal program signals, in the present example
DVB-S signal 195, by apparatus 110 viaits interface 112.
[0071] Block 530 comprises checking if the
"running_status" of the radio program signal having the
radio program indicated by the indication received in
block 610 encoded therein, i.e. in the present example
of MPEG-TS RA-X, is "running". Depending on the result,
the control flow branches.

[0072] If the "running_status" is "running", transmis-
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sion of the radio program indicated by the indication, i,e.
in the present example the regional radio program for
region A of radio channel X, is initiated (block 540). In
the present example, Initiating transmission of the radio
program involves generating a signal having encoded
therein the indicated radio program and being suitable
for being processed, i.e. modulated and transmitted as
an FM radio broadcast, by FM back-end transmitter 150
(block 541). Generating this signal in turn involves de-
multiplexing the program signals comprised by DVB-S
signal 195, the program signals in the present example
including inter alia radio program signals N-X, RA-X, RB-
X, and then extracting the radio program signal having
the indicated radio program encoded therein, in the
present example MPEG-TS RA-X. The generated signal
is then forwarded to FM back-end transmitter 150 via
signal interface 132 (block 542) so that FM back-end
transmitter 150 may perform the actual transmission of
the radio program, in the present example of radio pro-
gram for region A of radio channel X. The control flow
then proceeds to block 580.

[0073] However, if it is determined in block 530 that
the "running_status" of the radio program signal having
the radio program indicated by the indication received in
block 510 encoded therein, in the present example
MPEG-TS RA-X, currently is "not_running", the corre-
sponding "service replacement service" indicated in the
"Linkage Descriptor" section of the SDT of DVB-S signal
195 is identified in block 550 and it is attempted to initiate
transmission of a radio program encoded in the radio
program signal indicated as the "service replacement
service" by FM back-end transmitter 150. Attempting to
initiate transmission comprises checking if the
"running_status" of said radio program signal, in the
present example of MPEG-TS N-X, is "running" (block
560). If it is, transmission of the radio program encoded
therein is initiated (block 570) and it is then proceeded
to block 580. If the "running_status" of the radio program
signal indicated as the "service replacement service" is
"not_running", itis the control flow proceeds to block 580.
[0074] Block 580 comprises checking, for each of the
radio program signal having the radio program indicated
by the indication received in block 510 encoded therein
and the radio program signal indicated as the "service
replacement  service", if the  corresponding
"running_status" has changed. As long as no change has
occurred, the check is repeatedly performed. If a change
has occurred, it is returned to block 530.

[0075] It will be understood that while focus has been
put on back-end apparatus 130 in region A, the above
explanations apply mutatis mutandis to back-end appa-
ratuses 160, 170 in region B. Being located in region B,
back-end apparatuses 160, 170 are configured to trans-
mit regional radio programs for region B if a correspond-
ing radio program signal, e.g. MPEG-TS RB-X; is provid-
ed in DVB-S signal 195.

[0076] Fig. 6 is a table schematically illustrating, for
different time frames T4-Tg, the radio program signals
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comprised by DVB-S signal 195 transmitted within the
system 100 schematically illustrated in Fig. 1. Other pro-
gram signals such as TV program signal TVS are disre-
garded for the sake of clarity.

[0077] In accordance with notation scheme used
above for the radio program signals of radio channel X
in the table, RA-Y, denotes a regional radio program sig-
nal of a radio channel Y for region A, RB-Y, denotes a
regional radio program signal of radio channel Y for re-
gion B and N-Y denotes a national radio program of radio
channel Y. N-Z denotes a national radio program of a
radio channel Z.

[0078] As shown in the table, in time frames T4-Tj,
DVB-S signal 195 only comprises radio program signal,
i.e. MPEG-TS, N-X. However, in each of time frames T,
and T DVB-S signal 195 comprises radio program sig-
nals, i.e. MPEG-TSs, N-X, RA-X and RB-X. In each of
time frames Tg and T, DVB-S signal 195 only comprises
radio program signal N-Y, whereas in time frame Ty it
comprises radio program signals N-Y, RA-Y and RB-Y.
In time frame T, only radio program signal N-Z is present
in DVB-S signal 195.

[0079] Thus, in the present example, whenever any
radio program signal of a specific radio channel is trans-
mitted, a radio program signal having encoded therein
the national radio program of that specific radio channel
is comprised by DVB-S signal 195. Playback devices nei-
ther located in region A nor in region B may receive the
national radio program, e.g. as an FM broadcast or, in
case of playback devices connected to a satellite anten-
na, e.g. DBV-S set-top boxes or DVB-S enabled TV sets,
directly from DVB-S signal 195.

[0080] In time frames T4-T3, only radio program signal
N-X is provided in DVB-S signal 195 so that FM back-
end transmitters 150, 162, 172 may only broadcast the
national radio program of channel X. Similarly, in time
frames Tg and T, only the national radio program of
channel Y may be broadcast. In time frame Tg, only the
national radio program of channel Z may be broadcast
by FM back-end transmitters 150, 162, 172. However, in
time frames T, and Tg, DVB-S signal 195 inter alia com-
prises radio program signals RA-X and RB-X so that FM
back-end transmitter 150 broadcasts the regional radio
program of channel X for region A in region A, whereas
FM back-end transmitters 162 and 172 broadcast the
regional radio program of channel X for region B in the
respective areas of region B they cover. Similarly, in time
frame Tg, back-end transmitter 150 broadcasts the re-
gional radio program of channel Y for region A, whereas
FM back-end transmitters 162 and 172 broadcast the
regional radio program of channel Y for region B. Thus,
FM playback device 201 in region A may render a radio
program specific to region A to a listener. FM playback
device 202 and 203 in region B may render a radio pro-
gram specific to region B to listeners. Thus, according to
the present example, over time FM playback device 201
receives the radio program encoded in radio program
signals N-X (time frames T4-T3), RA-X (T4-Ts), N-Y
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(Te-T7), RA-Y (Tg), N-Z (Tg). FM playback devices 202,
203 receive the radio program encoded in radio program
signals N-X (time frames T4-T3), RB-X (T4-Ts), N-Y
(Tg-T7), RB-Y (Tg), N-Z (Tg). According to the embodi-
ments described with reference to Figs. 1-6, users of FM
playback devices, which are still widely used, e.g. in cars
and at the countryside, in regions A and B may be pro-
vided with regional radio programs using DVB-S distri-
bution infrastructure without compromising the provision
of other playback devices with supra-regional radio pro-
grams.

Claims

1. A method performed by an apparatus (110), the
method comprising:

- initiating (320) a generation of a digital signal
(195), wherein, for at least one time frame, the
digital signal comprises a plurality of radio pro-
gram signals (N-X, RA-X, RB-X),

wherein the plurality of radio program signals
(N-X, RA-X, RB-X) comprises a first radio pro-
gram signal (RA-X), which is a regional radio
program signal for a first region (A), and a sec-
ond radio program signal (N-X), which is a su-
pra-regional radio program signal; and

- initiating (340) a transmission of the digital sig-
nal (195) by a head-end transmitter (120) to-
wards a plurality of back-end transmitters (150,
162, 172), the plurality of back-end transmitters
(150, 162, 172) including a first frequency mod-
ulation, FM, back-end transmitter (150) config-
ured to broadcast a radio program in the first
region (A).

2. The method of claim 1, wherein, for at least one time
frame, the digital signal (195) comprises a status in-
dicator indicative of whether or not the digital signal
(195) currently comprises the first radio program sig-
nal (RA-X).

3. The method of any of the preceding claims, wherein,
for at least one time frame, the digital signal (195)
comprises a replacement indicator indicative of are-
placement radio program signal (N-X) for the first
radio program signal (RA-X).

4. The method of any of the preceding claims, wherein
the plurality of radio program signals (N-X, RA-X,
RB-X) comprises a third radio program signal (RB-
X), which is a regional radio program signal for a
second region (B) and the plurality of back-end trans-
mitters (150, 162, 172) includes a second back-end
transmitter (162, 172) configured to broadcast a sec-
ond radio program encoded in the second radio pro-
gram signal (RB-X) in the second region (B).
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The method of any of the preceding claims, wherein
the digital signal (195) is one of a Digital Video Broad-
casting, DVB, signal and an Advanced Television
Systems Committee, ATSC, signal.

A computer program (115) comprising program code
for performing the method according to any of claims
1to 5, when the computer program (115) is executed
on a processor (111).

An apparatus (110) configured to perform the meth-
od according to any of claims 1 to 5.

A method performed by an apparatus (130), the
method comprising:

- obtaining (520) a digital signal (195), wherein,
for at least one time frame, the digital signal
(195) comprises a plurality of radio program sig-
nals (N-X, RA-X, RB-X),

wherein the plurality of radio program signals
(N-X, RA-X, RB-X) comprises a first radio pro-
gram signal (RA-X), which is a regional radio
program signal for a first region (A), and a sec-
ond radio program signal (N-X), which is a su-
pra-regional radio program signal; and

- initiating (540) a frequency modulation, FM,
transmission, for the at least one time frame, of
afirstregional radio program encoded in the first
radio program signal (RA-X) by an FM back-end
transmitter (150) configured to broadcast aradio
program in the first region (A).

9. The method of claim 8,

- wherein, for at least one time frame, the digital
signal (195) comprises a status indicator indic-
ative of whether or not the digital signal (195)
currently comprises the first radio program sig-
nal (RA-X); and

- wherein the method comprises attempting
(560, 570) to initiate an FM transmission, by the
FM back-end transmitter (150), of a radio pro-
gram encoded in a radio program signal (N-X)
that is different from the first radio program sig-
nal (RA-X), if the status indicator indicates that
the digital signal (195) does currently not com-
prise the first radio program signal (RA-X).

10. The method of claim 9,

- wherein, at least for a specific time frame, the
digital signal (195) comprises a replacement in-
dicator indicative of a replacement radio pro-
gram signal (N-X) for the first radio program sig-
nal (RA-X); and

- wherein the method comprises attempting
(660, 670) to initiate an FM transmission, by the
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1"

1.

12.

13.

14.

15.

20

FM back-end transmitter (150), of a radio pro-
gram encoded in the replacementradio program
signal (N-X), if the status indicator indicates that
the digital signal (195) does currently not com-
prise the first radio program signal (RA-X).

The method of any of claims 8 to 10, wherein the
plurality of radio program signals (N-X, RA-X, RB-X)
comprises athird radio program signal (RB-X), which
is aregionalradio program signal for a second region

(B).

The method of any of claims 8 to 11, wherein the
digital signal (195) is one of a Digital Video Broad-
casting, DVB, signal and an Advanced Television
Systems Committee, ATSC signal.

A computer program (135) comprising program code
for performing the method according to any of claims
8 to 12, when the computer program (135) is exe-
cuted on a processor (131).

An apparatus (130) configured to perform the meth-
od according to any of claims 8 to 12.

A system (100) comprising the apparatus (110) of
claim 7 and the apparatus (130) of claim 14.
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