"111171,1112111211111211121211121 11 *159159* Tel ecommmuni cati ons system
conprising an airborne conmuni cati on node, airborne co ode and
tactical radio node 5The invention relates to a telecogmmmm EMWNH system
conprising an airborne conmunication ngde. Al so the sub

i nvention are an airborne conmuni cation node and a tactlcalﬂﬁéﬂ*o node. It
applies notably to the fields of airborne tel ecommumi cations systems:
Mlitary tactical radio communications are usually based on ad hoc 10

nmobi | e net wdielecemmunigations siysteym comprising antaithorag coramwiikation t he
ener gi ng batt | ehddedaicborneé semangnicationnode and tactindl eddiomddest t ermi nal s
whi ch, because they are nobile, are sonetines in range, sonetines out of
range of one another, and can generally not rely on a predefined fixed

infrastructure in their environment. 15 The nodes |ocated in an ad hoc
comuni Gat i ons hbeviov&ntianretates, tobe telesemoyaicatipnsesysten eseMprRiBg & j oi n

t he net\/\org,rbé,l?leotcpf;{/ mURESTon tda,%eenmgaoméeghb%r at&etﬂéeﬁwdf.ohsaf@% e,

Wi rel ess ynam ca changi ng and str The

t opol ogy ofirbgre; crpmugicatieniinde ard adpctical radionprde. Jk appliesapiglly o

dynam cal | yhd fleltjsMabb@méstéletcbmrﬁ@mwﬁéns/s)ﬁﬁerhgt ween the nodes can vary in
time. use the nodes comrun%aﬁ@teb vmrel sllnks

t hey often suff 'lh[taﬁ’e %‘%‘F@Ef% 18 CABHUG'CIRRE ATE YT OQS
exanpl elo naicbile n‘adon@ antradid systemsnce. 25Factors such as the var| abl e

quai ity of the Whkelgacal holind B 6 BAGRAING AR WaTisd 8 84 6 enoe

due to the nulti anges of
t opol ogy caﬁd%mn@aafﬂ uaiom *mst)mréwﬁaISpwhtqheme&awe|themra59rmomb%marzﬁ nous

and j ungl e sgmétirRiaMarange, sometimes out of range of one another, and can
generally not rely on a predefined fixed infrastructure in their environment.

15 The nodes located in an ad hoc communications network can move,
be destroyed, or even new nodes can join the network. In other words, the
environment of the network is mobile, wireless, dynamically changing and
without infrastructure.

The topology of the tactical network is called "ad hoc" as it changes

20 dynamically in time because the connectivity between the nodes can vary in
time.

Furthermore, because the nodes communicate by wireless links, they
often suffer the effects of radio communications, such as, for example, noise,
fading and interference.

25 -Factors such as the variable quality of the wireless links, the
propagation path losses, interference due to the multiplicity of users, the
dissipated power and the changes of topology can become crucial problems,
particularly in urban, mountainous and jungle environments.

The connections between nodes can also be cut or established, for

30 example according to the distance, the variation of the strength of the signals
due to the multiple paths, the weather, the presence of mountains, the
presence of buildings, the loss of a node, etc.

Thus, the changes of propagation and environment conditions, and
the unpredictable nature of the movements of the nodes and the sporadic

35 failures thereof, can contribute to the dynamic nature of an ad hoc network.
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"The ‘connecti ons between nodes can al so be cut or established, for 30
exanpl e according to the distance, the variation of the strength of the
signals due to the nultiple paths, the weather, the presence of nountains,
t he presence of buildings, the |oss of ,a node, etc. Thus, the
changes of propagation and environnment “condi tions, and the unpredictable
nature of the novenents of the nodes and the sporadic 35 failures thereof,
can contribute to the dynam c nature of an ad hoc network. 11111 [1!!!
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consi sting of at |east one airborne comuni cati on node. An NRT node
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satellite %8rdnmun|catlon node. An NRT node communicates with the airborne
communication node by converting the wave form of the signals to be
transmitted outside of the subnetwork being associated with it into a wave
form used by the airborne communication node, said airborne communication

20 node transmitting the duly received signal without modifying its wave form to
at least one NRT node belonging to another subnetwork.

According to one aspect of the invention, the backbone network
comprises at least one satellite, the airborne communication node
transmitting the signals received from NRT nodes to said satellite and

25 transmitting the signals received from the satellite to the NRT nodes.

According to another aspect of the invention, the wave form used
between an NRT node and an airborne communication node is the same as
the one used between an airborne communication node and a satellite of the
system.

30 Also the subject of the invention is a tactical radio node NRT associated
with a subnetwork. Said node comprises means for transmitting and
receiving data between a subnetwork and an airborne communication node
beionging to a backbone network by converting the wave form of the signas
to be transmitted outside the subnetwork being associated with it into a wave



'25 transnictting the signals received fromthe satellite to the NRT nodes.
According to another aspect of the invention, the wave form used between an
NRT node and an ai rborne comuni cation node is the same as the one used

bet ween an airborne conmuni cati on node,and a satellite of the system

30Al so the subject of the invention is¥a tactical radio node NRT associ at ed
with a subnetwork. Said node conprises neans for transmtting and receiving
data between a subnetwork and an ai rborne communi cati on node belonging to a
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di fferent tedduresd tAtheaRT4ydeker features and advantages of the invention
w || becone apparent fromthe foll ow ng description, given as a nonlimting

illustration, made in light of the appended drawi ngs in which :
figure 16 gi vesThe rotabiplaeivahtaet ¢fl the dmvantionds itieatdt lindité o Zayload ohthe

different Sﬁ%}n%al cbffftiication node and therefore reduces the cost of
implementation. Advantageously, the invention allows for a particularly
flexible deployment of an interconnection between different tactical areas.

20 Other features and advantages of the invention will become apparent
from the following description, given as a nonlimiting illustration, made in light
of the appended drawings in which :

- figure 1 gives an example of a telecommunications system
25 linking different tactical areas;
- figure 2 illustrates the principle of a communication system
relying on at least one airborne communication node;
- figure 3 gives an example of a telecommunications system
architecture using an airborne communication node;
30 - figure 4 gives an example of a payload corresponding to an
airborne communication node;
- figure 5 gives an example of an antenna that can be used by
a ground station comprising a tactical radio node NRT;



‘figure 2 i'llustrates the principle of a comunication systemrelying on at

| east one airborne conmuni cation node; figure 3 gives an exanple of a

t el econmuni cati ons system architecture using an airborne comrunication
node; 30figure 4 gives an exanple of a ,ayload corresponding to an airborne
communi cati on node; figure 5 gives an exanple of an antenna that can be
used by a ground station conprising a tactical radio node NRT; 4 -figure 6
gi ves an exanple of a protocol architecture that can be used for
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exanple of a teleco ni cati.o nk| d|f erent t Ctl ar eas.
The different el ement Lst’ drrg ﬁl?tl?'ﬂgn %t dag% thrl?e ranked

according to the | evelintentiohi ch t hey bel ong. Here| nafter in the
description, the exanple of a telecommunications systemused to |ink
different terrestial tactical areas is used, other types of 10

comuni Gat i ons €igurgel @ives aer examplst ablaytaimammuoma‘tlcns syistemdinkind i nk a

number of {yliRegst fgctlﬁélvérlea‘éeh"h%l @?feréHtré?Qﬁq%‘ﬁté 'tr?ﬁtrﬁaféé ud & sy@bnpPepts. The
fol l owi ng term nol og 0 corresp ondstoth
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corresponds to Hegeinafter in the description, the example of a telecommunications
system used to link different terrestial tactical areas is used, other types of
10 communications can be considered, notably communications aiming to link a
number of fleets of civil vehicles, airborne fleets or fleets of boats.
The following terminology is used:
- the "level 4 » 100 corresponds to the integrated battalion
level,
15 - the "level 5" 101 the sub-battalion level. It corresponds to the
French appellation "SGTIA";
- the "level 6" 102 corresponds to the patrol or section level.

These levels are those used in the example proposed hereinbelow of
20 a tactical communication system in an integrated battalion.

An integrated battalion 100 of level 4 is, for example, based on 4 level
5 sub-batallions 101, each consisting of a number of sections 102, for
example 4 sections deployed over an area of 50 km square.

This type of deployment groups together, for example, a total number

25 of transmitters of around 200.

Figure 1 shows an assumed assignment of VHF (very high frequency)
and UHF (ultra-high frequency) links within the battalion. In particular, the
UHF networks are assumed to ensure overall interoperability of the data
between the 200 transmitters of the battalion infrastructure.

30 Similarly, the VHF and UHF wave forms assure the different
communication modes within the different clusters of stations of the section
(combat, reconnaissance, voice, data, knowledge of the situation).

Figure 2 illustrates the principle of an RTTA communication system
35 relying on at least one airborne communication node.



"Frerich appel lation "SGTIA"; the "level 6" 102 corresponds to the patrol or

section | evel. These |l evels are those used in the exanple
proposed herei nbel ow of 20 a tactical conmunication systemin an integrated
battalion. An integrated battaI|% 100 of level 4 is, for exanple,

based on 4 | evel 5 sub-batallions 101, Yeach consi sting of a nunber of
sections 102, for exanple 4 sections deployed over an area of 50 km square.
This type of depl oynent groups together, for exanple, a total nunber 25 of
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terrestrial tactlc? connuni ca i ons, two solutions are usual consi der ed.
A first solthft uemof ckaale?A bROM ghsteMmsyuency HF transni ssi ons. The
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desi gnat ed he acron herei nafter, o said acronym standi ng for
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wi th otfser gt i Tied wave form used for the communications between the tactical
areas and the airborne node and between the airborne node and the satellite
may be different, or advantageously the same.
One exemplary implementation of the airborne communication node
200 is to install a transponder in a tactical drone, usually designated by the
20 acronym UAV, standing for "unmanned aerial vehicle". A network controller
can be incorporated in a terrestrial terminal or on board the UAV. The
airborne communication node does not include any code conversion means
for converting wave forms used by one tactical area to another wave form
used in another tactical area. The RTTA system is based, on the one hand,
25 on the use of airborne communication nodes, but also on nodes called
tactical radio communication nodes NRT, said nodes being able to be
included in a ground station. It is the tactical radio communication nodes NRT
which include the code conversion means. Thus, a single type of wave form
can be used between the ground and airborne communication node. The
30 compilexity of the airborne node is then advantageously reduced.
Advantageously, the incorporation in the UAV constitutes a better
configuration in terms of system vulnerability.
The RTTA and SATCOM solution can be entirely integrated when the
C, X, Ku, Ka frequency band is the same.



"15 areas. 'The wave formused for the communi cati ons between the tactical
areas and the airborne node and between the airborne node and the satellite
may be different, or advantageously the sane. One exenpl ary

i npl enent ation of the airborne connunl%atlon node 200 is to install a
‘transponder |n a tactical drone, usually desi gnated by the 20 acronym UAV,
standi ng for "unmanned aerial vehicle". A network controller can be
incorporated in a terrestrial termnal or on board the UAV. The airborne
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advant ageous when the perati onal nmount al nous
country or bphvegn qmaentée\é%[s Gagy b@ggﬁgp@red as a nominal case for example a

20 level 5 sub-battalion reports to a remote level 4 battalion. In the same tactical
area, a level 6 section communicates with a level 5 command station via the
RTTA system, because no UHF or VHF connectivity can be set up because
of the obstacles to propagation.

The iso-level communications, for example between two levels 5

25 can also take place when no VHF coverage is possible. In the same tactical
area, two levels 6 can provide communications based on RTTA, again
because of the obstacles to propagation.

Furthermore, extensions to the system can easily be included in
the form of return links in order to anchor the theatre of traffic. Furthermore, a

30 number of communication nodes can be interconnected using SATCOM
links; thus, an airborne communication node 200 can be connected to a
terrestrial communication node 207 using a satellite 206 belonging to the
SATCOM system. In this case, the airborne communication node can be
considered as a tactical radio concentrator which allows access to the

35 SATCOMs.



"The 'transversal conmunications, that is to say, comrunications between
different levels, can be considered as a nom nal case, for exanple a 20

| evel 5 sub-battalion reports to a renote |level 4 battalion. In the sane
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The RTTA system can be seen as a backbone network between
20 nodes, called NRT nodes, acting as concentration points or gateways for
other nodes of the network.
These NRT nodes provide an intelligent routing function to
subnetworks and make it possible to route the IP user and control plane data
traffic entering and leaving the backbone network at high bit rate using the
25 airborne communication node.

A subnetwork can be used for each tactical area, for example. A
subnetwork is, for example, an ad hoc network.
As an example, the diameter of the level 5 tactical area can be
50 km.
30 The UAV 200 links two tactical theaters for example by their ends.

Figure 3 gives an exemplary telecommunications system
architecture comprising a backbone network making it possible to
interconnect a number of subnetworks.



"The 'RTTA system can be seen as a backbone network between 20 nodes, called
NRT nodes, acting as concentration points or gateways for other nodes of

t he networKk. These NRT nodes provide an intelligent routing
function to subnetworks and nake it pogsible to route the IP user and
control plane data traffic entering and | eaving the backbone network at
high bit rate using the 25 airborne comuni cati on node. A
subnetwork can be used for each tactical area, for exanple. A subnetwork
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pl ane and a contrag ane o e wave formof the satellite network.
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of the ordefaveffoAfl d¥lhd satllite network.
The bit rate supported by the backbone of the RTTA can be, for
15 example, of the order of 40 Mbits/s.
Each segment comprises different functions or subsystems. Thus,
a segment comprises, for example, transmission subsystems, radio
subsystems, resource management subsystems.

20 The architecture of the RTTA system is functionally based on at
least one airborne communication node, installed, for example, on board a
UAV, said node having to emulate a satellite transponder, but also on a
plurality of tactical nodes.

The airborne communication node 300, also called SATCOM

25 node, makes it possible to set up ground connectivity and SATCOM
connectivity.

A second type is called tactical radio node NRT 303, 304, 305
which makes it possible to establish connectivity between a subnetwork 306,
307, 308 and an airborne communication node.

30

The architecture of the RTTA system is based, for example, on an
all-IP architecture designed for a robust system with appropriate system
redundancies. '

For the two segments taken into account by this RTTA system

35 architecture, the use of an all-IP adaptive transmission system is of real
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20 The packet DAMA makes it possible to manage the resources, the ACM
modulation makes it possible to dynamically select the optimum coding and
modulation for the transmission conditions, the IP level supports these bit
rate variations.

25 Moreover, the architecture of the RTTA system advantageously
supports communications on the move for both SATCOM and tactical radio
ground segment types.

The frequency hopping technology can be used and thus allows
for an advanced level of availability of the radio resources. Thus, the RTTA

30 system is capable of providing transmission services even if the radio
frequency band is subject to interference.

The system can be reconfigured transparently and automatically.
This allows for easy operation of the system and guarantees the benefit of an
entirely optimized system.



'20 The packet DAMA nakes it possible to nmanage the resources, the ACM

nodul ati on nmakes it possible to dynam cally select the optimum codi ng and
nodul ation for the transm ssion conditions, the IP |evel supports these bit
rate variations. 25Moreover, the archi*&cture of the RTTA system

advant ageously supports comuni cati ons on the nove for both SATCOM and
tactical radio ground segnent types. The frequency hopping
technol ogy can be used and thus allows for an advanced |evel of
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provi di ng t,ransm_ssi services even if the radio frequency band is subject
to interfeh@n%%e.raﬁong'rbeneﬁ STRE WQ&%IHT can be reconfigured transparently and
automatically. This allows for easy operation of the system and guarant ees
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communi cati_on node .0of SAT certain cases, this.advantage 10
bocommsar Gamafiticadtin Roder oL HGOM Wik L8 ReBAFCRanet e PORHYR o
r econf igur hecomebeadwialp ndtablyodfs shfategie afeasheareoneeatiguiad eand this

Fur t her mor oo iglidionliBEBe ] theTBIOPMLARRRRR Lhidenvifag RTTA capacity can be

used as coverag s1on. / capacl IS often saturated, the use
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connect i vi bﬁFédﬂt SaAbeusBldy VRl ek@MBRIH. MHet SATEEMN BB abity Ishbffen @

tion of t T Lt b  The SAT de is,
For  exanpl SEULERISp SR P hel RGN SEHY i ke @9SFiR 19 SSPRCE Hrat e

poi nti mg. BAGCOM connestidity in theateronitiesn RTTArcdRhéativityn Bacauge tof thishe | i nk
oystom nar Gt an el tBeSRIE R PrdrhTh BeFa%e e hi gh. even in case of
heavy precipitati ofhe SATCOM node is, for example, equipped with a high-gain
antenna, which requires accurate pointing. When it is used in the context of
an RTTA connectivity, the link budget will make it possible to obtain a high bit
20 rate, with a good system margin. The availability of the RTTA will be high,
even in case of heavy precipitation.
From a purely economical point of view, the RTTA connectivity is
less costly than the SATCOM connectivity. Furthermore, the use of smaller
points allows for the reuse of the frequencies.
25 Furthermore, the RTTA connectivity makes it possible to provide a
better quality of service, that is to say, shorter delays due to the proximity of
the airborne communication node in relation to the tactical areas.

When a tactical radio node NRT is used, to obtain this cost saving,

30 the tactical radio node is equipped with a low-gain antenna, which has low

directivity. This greatly simplifies the pointing system in terms of size and
weight.

In the system, if a Ku or Ka satellite resource is available, it is

possible to envisage having the same physical antenna used to point to the



"Frorm a purely econom cal point of view, the RTTA connectivity is |ess
costly than the SATCOM connectivity. Furthernore, the use of smaller points
allows for the reuse of the frequencies. 25Furthernore, the RTTA
connectivity nmakes it possible to prov ﬂe a better quality of service, that
Is to say, shorter delays due to the p ximty of the airborne

comuni cation node in relation to the tactical areas. Wen a tactical radio
node NRT is used, to obtain this cost saving, 30 the tactical radio node is
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segment , reamlnpdld’flae@Ade errmulate@a Statdh@mts themto the gr ound segnent.

A controller NC 40f riife 8afdtOpaRbad HEVEEHsI AT RO Followddd Glements:

- an antenna subsystem making it possible to transmit 400 and

15 receive 401 the tactical radio segment information;

- a UAV transponder emulator: it transposes the data received from
the ground segment, re-amplifies them and then transmits them to
the ground segment.

- A controller NC 402, NC standing for "network control". Said

20 controller NC is very similar to that used in a conventional
SATCOM deployment and comprises the same type of functions
known to those skilled in the art. Because of this, this NC handles
the synchronization master function, which means that it is used
as frequency and time standard. Said controller also performs the

25 DAMA function to assign the various resources to the users of the
ground segment.

- An NC multiplexer 404: this makes it possible to inject the data
into the controller NC and receive them therefrom. This multiplexer
also handles the HPA/LNA emulation for the onboard NC;

30 - means for implementing a control line making it possible to control
the airborne communication node. Said line makes it possible to
control the actual UAV but also the onboard NC function.



20 controller NCis very simlar to that used in a conventional SATCOM
depl oynent and conpri ses the sane type of functions known to those skilled
in the art. Because of this, this NC handles the synchronizati on master
function, which nmeans that it is used ﬁ% frequency and time standard. Said
controller also perforns the 25 DAMA taunction to assign the various
resources to the users of the ground segnment. An NC nultiplexer 404: this
makes it possible to inject the data into the controller NC and receive

them t her efrom Thirge "birdik! 67 ipiBhfiy tABMLGRrdiIee KA Wy QUNVak afb for the

onboard NC, 30 - neans for inplenent nlﬁ % control |ine making |t possi bl e
to control SUAB@NES bahd Eﬂ?ﬁ’ﬁiﬁﬁ dern it NBdenodpite hawe \ﬁﬂtaus&y .vw thhsaild bl e to
control theomedlier! withdutovhicalts® Nmen@a@@ahdotl\lé‘etfum k. The

benefit of |rrplantﬁg t he.contr ol ge that it
f

rovi des for T he N RBHETEEUREGLPSR SPRies b f&f%ﬁ%ﬁaneﬁﬂﬁ? 784 %4 hout
whi ch t be Ns&fuhpdd tbarmsobtbyselimimatiagythe ibaind Mdise r amt tﬁtrmmmtmmlspal'nabopi es

th t t t t
the band natcamgiEatoh 406! R, 40, 8P exaHifio DAWA sibBalrEby Bing A" fat! N9
adds, for éaalﬁpl@unm\@@%ww@fzth%mvgieaméﬁw ogtwh;ﬂoetroum(NGrhe

out put of tsheoaaearmm téhﬁen%t\bﬁ[ %f%@tfr%é@"vér'\lﬁ) ofo%rcl@UBéMr‘l{@‘ltHé) the

out put of therdanscel VEFWeI n o der, to dc{ to the g rrgdems t he
signaling E&EH hnedems t S'GB@ ing deficgte eeﬁ@tlonrp 1 eﬂHP ¢ dr
synchr omi zphiiealar synchronizatiowl t her nore, a beacon generator 405 enables the
UAV to generate an-anal og si gpa whi ch P Sit racki ng
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supply the fgg{g AV. The position is transmtted by downl i nk by
the int egrglf %’?\%\oﬁé gg%ﬁol | er. It follows fromthe above that
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be i nt egr asigle Ahtermabloamihimize the |mpact of the installation of antennas on the
20 aircraft, or, depending on the supporting platform, if the decoupling between
antennas is good, two separate antennas.
The antenna system for the onboard system will consist, for
example, of one or two helical antennas providing hemispherical coverage in
circular polarization, within a small volume to be integrated. The onboard
25 circular polarization offers the advantage that, in cases of rectilinear
polarization on the ground, the received signal does not depend on the
orientation of the ground antennas.

Figure 5 gives an example of an antenna that can be used by a
30 ground station comprising a tactical radio node NRT.
The ground stations consist, for example, of mobile vehicles
bearing an RTTA antenna.
The antenna is mounted, for example, on a positioning system
with 2 axes 500, 501 making it possible to follow the trajectory of the airborne



25 Circular polarization offers the advantage that, in cases of rectilinear
pol ari zati on on the ground, the received signal does not depend on the

orientation of the ground antennas. Figure 5 gives an
exanpl e of an antenna that can be usedsby a 30 ground station conprising a
tactical radi o node NRT. The ground stations consist, for
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to the prottr%(él%lng! ayers inplenented in the tactical radi o nodes NRT.
15
Figure 6 gives an example of protocol architecture that can be
used to implement the system according to the invention. Three protocol
stacks are represented.
A first stack 616 corresponds to the protocol layers implemented in
20 a terminal of a subnetwork covering a given tactical area, the subnetwork
being, for example, a network of ad hoc type.
A second stack 617 corresponds to the protocol layers
implemented in the tactical radio nodes NRT.
A third stack 618 corresponds to the protocol layers implemented
25 in a remote terminal, for example. A remote terminal corresponds, for
example, to a control station that has established a communication link with a
communication satellite of the RTTA backbone network.
The terminal of the ad hoc network and the remote terminal both
have an application layer 600, 601, said layers comprising, for example,
30 voice codecs and making it possible to process user data. These layers are
based on a TCP/UDP layer 602, 603.
The user terminal comprises a level 3 layer 604, said layer itself
comprising two sublayers, one corresponding to a routing protocol and the
other to the IP, ICMP and IGMP protocols, said protocols being well known to
35 those skilled in the art. The corresponding level 3 layers may optionally be



"A third stack 618 corresponds to the protocol |ayers inplenmented 25 in a
renote termnal, for exanple. A renote term nal corresponds, for exanple,
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comuni cation satellite of the RTTA baﬁgbone net wor k. The
termnal of the ad hoc network and the renote term nal both have an
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codecs and making it possible to process user data. These | ayers are based

on a TCP/ Uphblemerite® @06 00he NRT Hods ift sdidfinttle ROM¥PbASIDIATIrey tdved 3 ayer

604, said |Layer it f ¢ [isi .t subl avers, one_ corresponding to a
Pt i or i AR BrE T River 60 i HBoTHsBs S the iR AR Lo 6
protocol s bei ng wellThekexel? layeBB508umssisikifor edampld, hof taotLLO laad MAC
correspondj e . i : i e in the
N mono | piday&cand s R ftheddiniY) Yo' hOP neRRSHESERRC 0 1 Ne

| ayer 665 PByblayenispfarsxample, thabof ten?G2.1 &standard.sikie level 2 layer isaigo | evel 2

llayer 608 gRphfdried B@heXEPhede B0t Wit Hdy BOdifdéntSibharsl Sséng10S
i npl emrent e term.nal of the ad LLC 5 subLﬁﬁer is,

ILn th net wor k.  The
for exampt 111 G METEAG POIMES smitr SRTTAPSS| ibithg TERe el
i npl ement egossiblyheohEi$timgdéorceRampld, ohyanbEtleinkersemiayeroand hat Ma€d 610,
611 on the ig%er{ace bet ween said NRT node and the renote term nal,
possi bly cSH |¥?'ng, for exanple, of an Ethernet sublayer and an MAC
subl ayer0. 10The waVbefwave foredubed ebmeemehe éemminall ofothet 4k had retworket wor k
and the N i i ; SaE \/ n the
interface _g?&ﬂ%R”?Lgg%ﬁ$§ﬁ§g§é%%%%¥%gﬁsenDt%%§éb%?ﬁ§%j%?ﬁ3%¥bg§gﬁvgica
| ayer tpl Bierfaca bewesmiehtht egdeaind e remete teréial albusind PAYBIEgL cal
layer tp2 Gy $plB1DS6H I fABRIRChtE®Tol R BHRE AEadd @hbias Bhysical layer

Y2 614, 615 is implemented for the second interface.



15 CLAIMS.1- A tel ecommuni cations system conprising a nunber of renote
subnet wor ks (306, 307, 308), a subnetwork conprising at |east one 5
tactical radio node NRT (303, 304, 306) serving as gateway between said
subnetwork and a backbone network consjsting of at | east one airborne
comuni cati on node (300), said systemﬁl ng characterized in that an NRT
node (303, 304, 306) communi cates with the airborne conmuni cati on node by
converting the wave formof the signals to be 10 transmtted outside the
subnet work bei ng associated with it GLAMS wave form used by the airborne
comuni cati on node (300), said airborne comuni cation node transmtting the

duly received signal without nodifying its wave formto at |east one NRT
node bel ongi nig fo talesoRERURIGRliRnswoTIstem s comprisings ya t QH{T@@rcloél FRoten cl ai m
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satellite e airbor on. node ransm e5|gnas
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clai m 2, char ach 0 d ol AtarbRS IV IO BXSEL R WIRAD AR IR de (303,
5os A TOR e 3byeTT O of

304, 306) and an air as t he one
used between animthat ﬁlﬂoNReT W%&Q%@%&)@@"@W‘Fa@ﬁw@ Qmawbomr@ (309)

of the system onﬁdﬁ%tmodﬁgy%oﬂﬂ?gﬁmg?ﬁ v?ﬁﬁeafo?ﬁﬂof fﬁ@@ﬁgﬁaﬂﬂé'b@ ed with

a subnetwork (306, 307 acteri z ses nmeans 30

for tré#hsnittinjaRsmities ouinidy that Hhnetietn bsing, BRsedated MbG't igtp7 @ 308)
and an ai rbornemomﬁmmca:tseonby\qde éﬁﬂﬂhebed)mﬁﬂlrﬂ@tm aobiacdone sait wor k by
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conmuni cat i on nwﬂbo(lB@ﬁ)j|fy|hgetsaﬁam/mm'etocatrieestsmmNﬂTsmodimba@ngumomrted by
said node. 16 another subnetwork.
15
2- The system as claimed in claim 1, characterized in that the backbone
network comprises at least one satellite (309), the airborne
communication node transmitting the signals received from NRT
nodes to said satellite and transmitting the signals received from the
20 satellite to the NRT nodes.

3- The system as claimed in claim 2, characterized in that the wave form
used between an NRT node (303, 304, 306) and an airborne
communication node (300) is the same as the one used between an

25 airborne communication node (300) and a satellite (309) of the
system.

4- A tactical radio node NRT (303, 304, 306) associated with a
subnetwork (306, 307, 308) characterized in that it comprises means
30 : for transmitting and receiving data between a subnetwork (306, 307,
308) and an airborne communication node (300) belonging to a
backbone network by converting the wave form of the signals to be
transmitted outside the subnetwork being associated with it into a
wave form used by the airborne communication node (300), the
35 reverse conversion also being supported by said node.



'5- An airborne comuni cati on node (300), characterized in that it conprises
means for transmtting data froman NRT node associated with a subnetwork
(306, 307, 308) to an NRT node associated with another subnetwork, said
transm ssi on being performed w thout di fying the wave formof the
signals transmtted. 6- An airborne co ni cation (300), characterized in
that it conprises neans for transmtting data fromthe NRT node bel ongi ng
to a subnetwork (306, 307, 308) to a satellite (309), said transm ssion

10bei ng pe(r]I f (B-mdh\dirbbahé ¢ordmuyicatiohheodav 0mf rnha‘rad:tbeizec? gimalteat it
transmtted. 7- The airborne go ni.cation.n 0 [ [N, any one
of “Ch a5 andcaPEREs SR SEAANnALe et dfiip o AR afads AsPRCiald o 1 or
15NC (402) respuithi dlseibhetwarkl (366t 30, 388) do rars bR Tc asde cagsioeialEd withde s
(303, 304, 306) another subnetwork, said transmission being performed without

5 modifying the wave form of the signals transmitted.

6- An airborne communication (300), characterized in that it comprises

means for transmitting data from the NRT node belonging to a

subnetwork (306, 307, 308) to a satellite (309), said transmission

10 being performed without modifying the wave form of the signals
transmitted.

7- The airborne communication node (300) as claimed in any one of

claims 5 and 6, characterized in that it comprises a network controller

15 NC (402) responsible for allocating radio resources to the NRT nodes
(303, 304, 306).



