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ABSTRACT
Apparatus, System and Method for Providing Broadcast Signals to

Aircraft
A system for providing real-time television broadcasts to aircraft 4 via

satellite 2 is described. The broadcast signal 11 is transmitted to the aircraft 4
together with a communications signal 10, forming part of an existing
communications network air interface. The system separates the
communications signal 10 from the broadcast signal 11 and enables the real-

time broadcast to be displayed on-board the aircraft.

[Fig. 2]
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The following statement is a full description of this invention, including the best method of
performing it known to me:-
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System and Method for Providing Broadcast Signals to Aircraft
The invention relates to the provision of broadcast signals to aircraft.

More specifically, but not exclusively, the invention relates to a method and
apparatus for providing real-time satellite television broadcasts to aircraft
globally.

Systems for providing real-time television broadcasts to aircraft have
been proposed for domestic markets such as the United States of America,
where Ku-band satellites transmit real-time television to aircraft moving over
the domestic land mass. Ku-band satellites can be used as they offer good spot
beam coverage over land masses. The aircraft receivers for the broadcast
service are designed as autonomous systems consisting at least of an antenna,
a mechanism for pointing and steering the antenna to the satellite, means for
switching between satellites as the aircraft moves across different coverage

areas, a receiver capable of receiving and tuning the broadcast signal and a

demodulator/decoder for converting the received broadcast signal into a video

signal for display by the on-board entertainment system.

Provision of such a service on a global basis has not been attainable
due to the limited satellite gain on the satellite constellations that operate on a
global basis, not just over the major land masses. This limited satellite gain
requires a highly power efficient air-interface which would have to include
highly efficient coding techniques such as turbo coding. Furthermore, the
transmission system would have to use efficient data and video compression
techniques for constraining the required data rate of the broadcast channel at a
level that would comply with the satellite link budget. Additionally, methods
for steering and pointing the on-board antenna would need to be devised for
g{efation wi-t;{ relatively_w_eak receiv_ed signals.- i

Systems have been proposed, such as those disclosed in US-A-
5436656 and GB-A-2324395 where video broadcast data is transmitted via a

relay satellite that is used by the aircraft’s on-board telephony transmissions.

However, it is a disadvantage of these systems that additional
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communications equipment and different, more complex antennas must be installed on the
aircraft at considerable expense.

According to one aspect of the invention there is provided a system for providing
real-time broadcasts to aircraft comprising transmitting means for transmitting real-time
broadcast signals in a broadcast channel to an aircraft, receiving means for receiving said
broadcast signals on the aircraft and decoding means for decoding said broadcast signal in
which the transmitting means and the receiving means additionally transmit and receive
communications signals in a separate channel, the decoding means acting to separate the
broadcast signals from the communications signals.

According to another aspect of the invention there is further provided apparatus for
receiving real-time broadcasts on aircraft, said apparatus comprising decoding means for
separating data relating to the broadcast from other data contained within a signal received
on-board the aircraft, in which the broadcast data comprises a signal allocated a frequency
sub-band separate from the frequency sub-band allocated to the signal comprising the other
data.

According to another aspect of the invention there is also provided a method of
providing real-time broadcasts to aircraft comprising the steps of transmitting a signal via a
satellite to an aircraft, the signal including communications data and broadcast data,
receiving the signal on-board the aircraft, separating the broadcast data from the
communications data and processing the broadcast data so as to distribute the broadcast
on-board the aircraft.

In this way, it is possible for aircraft to receive real-time broadcast signals globally,
without the necessity of fitting complex additional communications systems to the
airframe.

The invention will now be described with.reference to the following drawings in which:

Figure 1 is a known communications system allowing communication between a

satellite and an aircraft;
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Figure 2 is a schematic block diagram of one form of system in
accordance with the invention showing an additional broadcast receiver
subsystem incorporated in the known system of Figure 1;

Figure 3 is a graph of power spectral density against RF frequency
showing one form of spectrum allocation for communications and broadcast
signals; and

Figure 4 is a block diagram of the broadcast receiver subsystem of
Figure 2 in more detail.

The Inmarsat™ satellite constellation provides mobile satellite
communications services to maritime, aeronautical and land-mobile services.
The Inmarsat aeronautical service has been in existence for over 13 years and
includes services for low data rate, Aero-L (1.2kb/s), low data rate and near
toll quality voice service, Aero-I (2.4kb/s) and medium data rate and toll
quality voice service (10.5kb/s) Aero-H.

_ Figure 1 shows a schematic diagram of the Aero-H system. Earth
.statjons (not shown) transmit data in channels to satellites within a satellite
constellation. One such satellite 2 is shown in Figure 1. Outbound channels 1
are transmitted by the satellite 2 and are received by an antenna 3 on-board an
aircraft 4 flying within the coverage area of the satellite 2. The channels 1
received by the antenna 3 are processed by a communications subsystem 5,
which decodes, demodulates and distributes the channels to communications
equipment on-board the aircraft 4. Inbound channels 6 from the
communications equipment are encoded and modulated by the
communications subsystem S for transmission via the antenna 3 to the satellite
2.

" The é-om_mﬁnic_atio-ns _sub-sys-ten; 5 also controls other mechanisms 7
such as those for steering and pointing the antenna 3 at the satellite 2 and for
switching between satellites when the aircraft passes from one satellite
coverage area to the next.

The Aero-H system consists of four channel types: an outbound TDM

and system information broadcast channel (P-channel); an inbound packet
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reservation channel (T-channel); an inbound packet burst channel (R-
channel); and a circuit mode traffic channel (C-channel).

It will be appreciated that this is a brief and simplified description of
the Inmarsat” Aero-H system. A fuller description is disclosed in the
Inmarsat Aero-H System Definition Manual hereby incorporated by referencc.

Figure 2 shows the Aero-H system as described above, further
incorporating a broadcast receiver subsystem 8 and RF splitter 9. The
outbound channels 1 comprise communications signals 10 and real-time
broadcast gignals 11. As shown for example in Figure 3, the broadcast system
channels BCh, to BCh, are allocated an RF frequency sub-band BX which is
separate from the RF frequency subbands COMM for the communications
channels CCh, to CCh,,. In this way, the broadcast system air-interface is
separate and independent from the air-interface defined for the
communications channels.

A The real-time television broadcast system air-interface includes one or
more TDM channels that multiplex one or more real-time broadcast
programmes, and one or more types of media, for example video, audio,
internet multimedia or control signals and control information.

The incoming broadcast signal 11 is received by the antenna 3 and fed
to the broadcast receiver subsystem 8 using a radio frequency (RF) splitter 9
close to the antenna 3. As shown in Figure 4, the broadcast RF signal 11
transmitted by the RF splitter 9 to the broadcast receiver subsystem 8 is
downconverted by an RF/IF down converter 12 and transmitted to a modem

13 which demodulates and decodes the signal. At this point the signal may
comprise multiplexed data and compressed media content. The signal is then

) dému_ltip_leXed i)y s:.uit;blc_: dc;ml;ltiblex_ing means 14 into component parts
such as compressed video and audio, datagrams, web content and any other
format as contained in the broadcast signal and decompressed as necessary.
The decompressed, demultiplexed signals are then distributed as required to

the appropriate servers, such as video server VS, audio server AS, datagram
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server DS and web server WS, under the control of an on-board management
and control module 15.

The communications signal 10 is received by the antenna 3 and fed by
the RF splitter 9 to the communications subsystem S where it is decoded,
demodulated and distributed to communications terminals on-board the
aircraft. The communications terminals transmit communications channels 17
which are encoded and RF modulated by the communications subsystem 5,
and transmitted through the antenna 3 to the satellite 2.

The communications subsystem S detects the signal strength of the
communications signal 10 and controls the pointing of the antenna 3, by
means of a control signal 16 input to the control mechanism 7, so as to keep
the signal strength at a maximum. The mechanism for controlling the pointing
of the antenna 3 is already in use in Inmarsat Aero receivers and need not be
described further.

The broadcast receiver subsystem 8 may include a communications

terminal which sends communication signals 18 through the communications

subsystem 5, so as to be included in the transmitted communications channels
17. The communications signals 18 may be used to control the broadcast
content transmitted in the broadcast signal 11.

As the broadcast signal is transmitted through the same satellites of the
constellation as the communications channels serving the aircraft, the antenna
tracking and control functions can be dealt with via the communications
subsystem on-board the aircraft. For this reason, no additional antenna control
or tracking mechanisms are required.

In this way, real-time television broadcasts can be transmitted to_

aircraft globally. The broadcast receiver subsystem 8 makes use of the pre-

existing antenna and communications subsystem. Transparency between the
communication and broadcast signals is maintained by separating the
frequencies of the two systems and maintaining the independence of the two

systems’ air-interfaces.
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The real-time broadcast system is a passive user of part of the communications
system that already exists on aircraft. In this way, significant simplification and cost
reduction can be achieved whilst improving the possibility of receiving real-time
broadcasts globally.

It will be appreciated that although this invention has been described with reference
to the Inmarsat Aero-H aeronautical communications system, the invention may be used
with any other satellite-based aeronautical communications system.

Furthermore, the broadcast signal may include other forms of media and need not
be limited to the media described above. Furthermore, other television broadcasts may be
received that need not be real-time broadcasts. The use of a TDMA format for the
broadcast air interface is not essential; for example, an SCPC format may be used.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as "compnses" or
"comprising", will be understood to imply the inclusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers or
steps.

The reference to any prior art in this specification is not, and should not be taken
as, an acknowledgment or any form of suggestion that that prior art forms part of the

common general knowledge in Australia.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Apparatus for receiving signals transmitted by a satellite, including;:

a. an antenna for receiving said signals;

5 b. a communications demodulator, connected to said antenna, for
demodulating one or more communications channels among said signals;

c. and a broadcast demodulator, separate from said communications
demodulator and connected to said antenna, for demodulating one or more
broadcast channels among said signals,

10 wherein said one or more communications channels are separate in frequency from
said broadcast channels, and the apparatus further includes a frequency splitter for
separating said communications channels and said broadcast channels, directing
said communications channels to said communications demodulator, and directing
said broadcast channels to said broadcast demodulator.

15

2. Apparatus according to claim 1, wherein said antenna is a directional antenna, the
apparatus further including means for steering said antenna to point towards a
signal source according to a property of the one or more communications channels
demodulated by the communications demodulator.

20

3. Apparatus according to claim 2, wherein said property is a signal strength of said

one or more communications channels.

4, Apparatus according to any one preceding claim, including a communications

25 modulator connected to said antenna, for receiving and modulating

communications signals received from one or more communications terminals and

transmitting said modulated communications signals through said antenna.

5. Apparatus according to claim 4, wherein at least one of said communications
30 terminals is a broadcast control terminal for transmitting broadcast control signals

so as to control the content of said broadcast channels.
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6. Apparatus according to claim 4 or claim 5, including means for decoding said one
or more communications channels and distributing said decoded communications

channels to said one or more communications terminals.

7. Apparatus according to any one preceding claim, including means for decoding
said demodulated one or more broadcast channels and distributing said one or more

broadcast channels to one or more broadcast content servers.

8. Apparatus according to any one preceding claim, wherein said antenna is a satellite

communications antenna.

9. An aircraft including apparatus according to any one preceding claim.

10. A system, apparatus or method as hereinbefore described with reference to Figures

2 to 4 of the accompanying drawings.

DATED this 19" day of July, 2005
INMARSAT LTD.

By Their Patent Attorneys
DAVIES COLLISON CAVE
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Fig. 4




