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(57) Abrege(suite)/Abstract(continued):
communication equipments among VHF, HF and SATCOM communication equipments (6, 10, 14), the communication

equipments being adapted via respective bi-directional channels to each communicate independently with the ground centre (20).
According to the Iinvention, the radio communication1 system further comprises a communication unit (24) including emulating
means (44) for emulating a communication equipment when communicating with the communication management unit (4) and
wireless access means (50) for communication with a wireless access point (28) of a ground communication network (30).



/050241 A3 0L V10 0T TN O RO T A A

0

CA 02666567 2009-04-15

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [~
International Bureau X

(43) International Publication Date
2 May 2008 (02.05.2008)

(51) International Patent Classification:
HO04B 7/185 (2006.01)

(21) International Application Number:
PCT/IB2007/004265

(22) International Filing Date: 23 October 2007 (23.10.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

06291648.1 24 October 2006 (24.10.2006) EP

(71) Applicant (for all designated States except US): ROCK -
WELL-COLLINS FRANCE [FR/FR]; 6, avenue Didier
Daurat, F-31700 Blagnac (FR).

(72) Inventor; and

(75) Inventor/Applicant (for US only): BOTHOREL, Alain,
Jean-Michel [FR/FR]; 14, rue Robert Schuman, F-31130
Balma (FR).

(74) Agent: GAUER, Pierre; Cabinet Guiu & Bruder, 68, rue
d’Hauteville, F-75010 Paris (FR).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(10) International Publication Number

WO 2008/050241 A3

Al, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
IN, IS, JP, KE, KG, KM, KN, KP, KR, K7, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
/M, 7 W.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, ELE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(84)

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

the filing date of the international application is within two
months from the date of expiration of the priority period

(88) Date of publication of the international search report:
19 June 2008

(54) Title: RADIO COMMUNICATION SYSTEM FOR ACARS MESSAGES EXCHANGE

ACARS Router

Arinc 753

Arinc 753

26

Wireless Internet
acCess

Cellular Base S@é ’ -

Ground Centre

Arinc 750
VDR bus

\

Inmarsat

Ground Earth Station

ACARS
network
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RADIO COMMUNICATION SYSTEM FOR ACARS MESSAGES
EXCHANGE

The present 1invention 1s related to a radio
communication system for ACARS messages exchange between

an aircraft and a ground centre for this aircraft.

Communication between an aircraft and 1ts ground
centre 1is carried out using various commmunication
channels. An example of conventional ACARS communications

1s shown on Fig. 1.

The ACARS is an aeronautical network for transmitting
Aeronautical Operational Control (AOC) messages and
applications and Air Traffic Services (ATS) messages and

applications.

The aircraft 2 1is provided with a communication
management unit (CMU) 4 which 1is functionally an ACARS
router. This communication management unit 4 1s connected
via a standard bus, such as an ARINC 429 bus, to wvarious
communication equipments themselves connected to antennas
(not shown) for radio communication with ground stations.
In the example shown, the ACARS 1is provided with HF
communlication equipment 6 which allows long range
communication (e.g. up to 20 000 kms) with a HF ground
station 8. It 1is also provided with a VHF communication
equipment 10 for short range communication (typically 200
kms) with a VHF ground station 12. The VHF channel 1is the
most used channel. The ACARS further comprises a SATCOM
communication equipment 14 for any communication range

with a ground earth station 16 via a satellite 18.

Each of the ground stations 8, 12, 16 are then able

to communicate with the ground centre 20 through a
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telecommunication network 22, 1n particular with a

dedicated ACARS network, as shown on the figure.

This ACARS has some limitations with respect to the
VHEF communication. First of all, VHF communication 1s not
well supported or not supported at all in some parts ot
the world. It may as well not be well supported in some
places, such as holiday destinations, where the air
traffic 1s of a low volume during most part of the year

but may be very substantial during a few weeks per year.

In such cases, SATCOM communication 1s used in place
of VHF communication. This induces higher communication

costs for the airline.

Even 1n places where VHF communication is well

supported, the communication costs are not negligeable
as, in any case (SATCOM or VHF), the communication makes

use of a private network provided by a Datalink Service

Provider.

The object of the present invention is to provide a
radio communication system for ACARS messages exchange
which allows substantial additional Savings on

communication costs.

The present invention relates to a radio
communication system for communication between an
aircraft and a ground centre comprising in the aircraft a
communication management unit having a plurality of
interfaces for connecting communication equipments among
VHF, HE and SATCOM communication eqguipments, the
communication equipments being adapted via respective bi-
directional channels to eaéh communicate independently
with the ground centre, characterized in that said radio

communication system further comprises a communication
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unit having a first interface and a second interface, a
first communication link between said first interface and
an interface of the communication management unit, and a
second communication link between said said second
interface and an interface of an associated antenna means
for communication with the ground centre, sald
communication  unit including emulating means for
emulating a communication equipment when communicating
with the communication management unit and wireless
access means for communication with a wireles access

point of a ground communication network.

Advantageously, the ground communication network 1s

an Internet network.

In a preferred embodiment, the emulating means 1is
adapted to emulate one of a SATCOM communication

equipment or a HF communication equipment.

In another preferred embodiment, the radio
communication system further comprises activating means
for allowing activation of the communication unit only

when the aircraft is on ground.

Preferably, the activating means 1s controled by
control device receiving from one or more detector(s) a
signal based on a value of one or several of the
followling parameters: weight-on-wheels, weight-off-
wheels, brake, aircraft ground speed, aircraft air speed,

flight information, time, door open or door closed.

The present invention also relates to a communication

unit for a radio communication sytem for ACARS messages
exchange between an aircraft and a ground centre
comprising 1n the aircraft a communication management

unit having a plurality of interfaces for connecting
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communication equipments among VHE, HF and SATCOM
communication equipments, said communication unit
including emulating means for emulating a communication
equipment when communicating with the communication
management unit and wireless access means for
communication through an associated antenna means with a

wirelesss access point of a ground communication network.

The present invention further relates to a method of
upgrading an already installed and operating radio
communication system for ACARS messages exchange between
an aircraft and a ground centre, said radio communication
system comprising in the aircraft a communication
management unit having a plurality of 1interfaces forx
connecting communication equipments among VHE, HF and
SATCOM communication equipments, the communication
equipments being adapted via respective bi-directional
channels to each communicate 1independently with the
ground centre, in which at least one of the interfaces of
the communication management unit 1s not fitted with a
communication equipment, wherein the upgrading comprises
the step of adding on a non-fitted 1interface of the

communication management unit

(1) a communication unit having a first
interface and a second interface, through a
first communication link between said first
interface and the non-fitted interface of

the communication management unit,

(11) a second communication 1link between said
said second 1interface and an 1interface of

an associated antenna means for
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communication with the ground operation

control centre,

said communication unit 1including emulating means
for emulating a communication equipment when
communicating with the communication management unit
and wireless access means for communication with a
wireless access point of a ground communication

network.

An exemplary embodiment of the radio communication
system according to the 1invention will be described in

detail, with reference to the following figures, wherein:

Figure 1, already described, 1llustrates a
conventional radio communication system  for  ACARS

messages exchange;

Figure 2 1llustrates a radio communication system for

ACARS messages exchange according to the invention;

Figure 3 schematically ilustrates an embodiment of
the communication unit of the radio communication system

according to the invention; and

Figure 4 1llustrates the protocol layers handled in

the communication unit.

Figure 2 shows an embodiment of a radio communication
system according to the invention. On this figure, the
elements 1dentical with those of the radio communication
system described with respect'of Flgure 1 are designated

by the same numeral references.

Thus, 1n the example shown, the radio communication

system comprises the same communication equipments as the

conventional radio communication system, 1.e. a HF

communication equlpment 6, a VHF communication equipment
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communication management unit 4 by ARINC 429 buses Or
other standards and communicate with the communication
management unit 4 with protocols specific to the

respective types of communication equipments (e.g. ARINC

753, ARINC 741, ARINC 750).

According to the invention, the radio communication
system further comprises a communication unit 24, and its

associated antenna 260.

The communication unit 24 1is connected to the control

management unit 4 of the aircraft by a standard bus, such

as an ARINC 429 bus. It comprises emulating means such

that, from the communication management unit 4, 1t 1s

seen as a communication equlpment.

In the case represented, the communication unit 24
emulates a HF communication equipment like communication
equipment 6. The interface with the communication
management unit 4 is adapted for HFDR traffic and 1is
termed ARINC 753. This 1is the preferred solution when a
communication management unit 4 already 1installed and
operating in an aircraft has one HF interface not fitted
with a HF communication equipment. In such case, 1t 1s
very simple to upgrade the conventional radio
communication system to a radio communication system
according to the invention. It needs no more than
connecting a communication unit comprising means for
emulating a HF communication equipment to the available

HF interface of the communication management unit.

It is to be noted that it would alternatively be

possible, and of 1identical 1interest, to connect to a
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communication management unit 4 a communication unit
provided with means for emulating a SATCOM communication
equipment if the communication management unit already
installed and operating 1n an ailrcraft would have a

SATCOM 1interface still available.

Further, according to the invention, the
communication unit 24 is seen as a wireless terminal when
communicating with a ground telecommunication network,

l1.e. 1t communicates with a wireless access point 28 of a

telecommunication network. The wlreless access point may

be e.g. a cellular base station, as shown on the figure,

P

of a GSM, GPRS, or 3G network or a WIFI access point or

any other device adapted to transmit data on a wireless
channel. The communication then goes on through a ground
telecommunication network 30 to reach the ground centre
20. In the example shown, the communication is carried
out on ground through the Internet, which 1is presently
the preferred telecommunication network 1in view of the
low communication costs. However, any other
telecommunication protocol (such as e.g. ATM) may also be

used.

The communication  unit 24 may be used for
transmitting any kind of ACARS messages. However, because
of the certification and coverage issues, it would
primarily not be intended for transmission of ATS
messages. It 1s preferred that the radio communication
system be designed such that only AOC messages be handled

by the communication unit 24.

For safety reasons, 1in particular to avoid any
possible 1nterference with other electrical devices in

the aircraft, the communication unit 24, or at least the
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commununication with the associated antenna 26 may be
automatically desactivated when the aircraft 1is 1n-
flight. Activation of the communication unit 24 would
then be possible only upon a control device receiving
from at least a detector a signal clearly indicating that
the aircraft is on ground. The detectors could provide a
signal based on a value of one or several of the
following parameters: weight-on-wheels, welght-off-
wheels, brake, aircraft ground speed, aircraft air speed,

flight information, time, door open, door closed, etc

Figure 3 schematically 1llustrates an embodiment of
the communication unit 24 of Figure 2. 1t comprises a
first 1interface 32 connected by a HF bus 34 to an
interface 36 of the communication management unit 4. It
further comprises a second 1interface 38 connected by an
appropriate communication 1link 40 to an interface 42 of

the antenna means 26.

The communication unit 24 comprises an emulating
means 44 for emulating an HF communication equipment when
communicating with the communication management unit 4.
This emulating means 44 comprises a data extraction means
46 for extracting the DATA from the frame of the signal
received from the comunication management unit 4 and a
data 1nsertion means 48 for 1inserting DATA to Dbe

transmitted to the communication management unit 4.

On the side of 1its second interface 38, the
communication unit 24 comprises a wireless access means
50 for properly handling the communication with the
cellular base station 28 (Figure 2). This wireless access
means 50 comprises a data extraction means 52 for

extracting the DATA from the frame of the signal received
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means 52 for inserting the DATA to be transmitted to the

cellular base station 28.

The insertion and extraction functions of the

communication unit 24 are preferably implemented as a

software run by processor.

Figure 4 shows the protocol layers that may be
handled by the software of the communication unit. These

protocol layers include:

- an ARINC 429 Wb protocol layer that interfaces
the communication unit 24 with the ACARS

communication management unit 4 over the 429

bus dedicated to HFDR,

- an ARINC 753 HFDR Emulation protocol layer
that emulates the behaviour of an ARINC 753

HFDR communication equipment,

- an ARINC 618 Air/Ground protocol layer that
implements the ground part of the ARINC 618

communication protocol,

- an IP stack protocol layer that provides all

the protocols requires to communicate over the

Internet, and

- a Wireless access protocol layer that gives

access to Internet through a wireless service.

While the present 1invention has been described 1in
connection with what 1s considered to be the most
practical and preferred embodiment, 1t 1s to  Dbe
understood that the invention 1s not limited to the

disclosed embodiment, but on the contrary, it i1s intended
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to cover various modifications and equivalent
arrangements included within the scope of the appended

claims.
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Claims

1. A radio communication system for Aircraft
Communications Addressing and Reporting System (ACARS)
messages exchange between an aircraft (2) and a ground
centre (20) comprising, in the aircraft:

a communication management unit (4) having a
plurality of 1interfaces connecting communication
equipments among VHF, HF and SATCOM communication
equipments (6, 10, 14),

the communication equipments being adapted, via
respective bi-directional channels, to each
communicate 1independently with the ground center
(20) ; and

a communication unit (24) having

a first interface (32) and a second 1interface
(38),

a first communication link (34) between 1) said
first interface (32) and i1) an 1interface (36) of
the communication management unit (4), and

a second communication 1link (40) between i)
said second interface (38) and 11) an 1interface (42)
of an assoclated antenna means (26) for
communication with the ground center (20),

said communication unit (24) including
emulating means (44) for emulating a communication
equipment when communicating with the communication
management unit (4) and wireless access means (50)
for communication with a wireless access point (28)
of a ground communication network (30), wherein,

the communication management unit (4) has one
HF interface not fitted with an HF communication
equipment,

the communication management  unit (4) 1S
connected to each radio communication equipment by a

ARINC 429 bus,
the communication unit (24) connected to the

control management unit (4) by the ARINC 429 bus,

the emulation means configured to have the
communication unit (24) emulate an HF communication
equipment communication equipment (6) wvia the one
interface of the communication management unit (4)
so that, from the communication management unit (4),
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the communication unit (24) 1s seen as the HF radio
communication equipment;

the communication unit (24), operating under
the emulating means, being seen as a wilireless
terminal when communicating with a ground

telecommunication network, the communication carried
out on ground through an Internet 1link,

the communication unit (24), operating under
the emulating means, configured for transmitting
ACARS messages including ATS messages.

2. A radio communication system according to claim 1,
wherein, the communication unit (24) 1s configured to be

automatically de-activated when the aircraft 1s 1in-
flight; and a control device receiving from at least a
detector a signal clearly indicating that the aircraft 1is
on ground, the control device arranged to activation of
the communication unit (24) only upon receiving from at

least the detector the signal clearly indicating that the
alrcraft is on the ground.

3. A radio communication system for Aircraft
Communications Addressing and Reporting System (ACARS)
messages exchange between an aircraft (2) and a ground
centre (20) comprising, 1in the aircraft:

a communication management unit (4) having a
plurality of interfaces connecting communication
equipments among VHF, HF and SATCOM communication
equipments (6, 10, 14),

the communication equipments being adapted, via
respective bi-directional channels, to each
communicate independently with the ground center
(20) ; and

a communication unit (24) having

a first interface (32) and a second 1nterface
(38) ,

a first communication link (34) between 1) said
first interface (32) and 1i) an interface (36) of
the communication management unit (4), and

a second communication 1link (40) between 1)
said second interface (38) and ii) an interface (42)
of an associated antenna means (26) for
communication with the ground center (20),
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said communication unit (24) including
emulating means (44) for emulating a communication
equipment when communicating with the communication
management unit (4) and wireless access means (50)
for communication with a wireless access point (28)
of a ground communication network (30), wherein,

the communication management unit (4) has one
HF interface not fitted with a SATCOM communication
egulipment,

the communication management  unit (4) 1S
connected to each radio communication equipment by a

ARINC 429 bus,
the communication unit (24) connected to the

control management unit (4) by the ARINC 429 bus,

the emulation means configured to have the
communication unit (24) emulate a SATCOM

communication equipment communication equipment (6)
via  the one interface of the communication
management unit (4) so that, from the communication
management unit (4), the communication unit (24) 1s
seen as the SATCOM radio communication equipment;

the communication unit (24), operating under
the emulating means, being seen as a wireless
terminal when communlicating with a ground
telecommunication network, the communication carried
out on ground through an Internet 1link,

the communication unit (24), operating under
the emulating means, configured for transmitting
ACARS messages including ATS messages.

4. A radio communication system according to claim 3,
wherein, the communication unit (24) 1s configured to be

automatically de-activated when the aircraft 1is 1in-
flight; and a control device receiving from at least a
detector a signal clearly indicating that the aircraft 1is
on ground, the control device arranged to activation of
the communication unit (24) only upon receiving from at
least the detector the signal clearly indicating that the

aircraft i1s on the ground.
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