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networks used by military forces, public bodies, or civil agents such as the
police, fire brigade or civil security. In particular, the invention may be
implemented in networks liable to experience breaks in communication links
in the interconnection network.

The computerized networks used by fourth-generation (4G) mobile
terminals comprise radio sub-networks, sometimes designated by the initials
RAN for "Radio Access Network", which are hooked up to an interconnection
network, also called a CSN ("Connectivity Service Network"), the CSN being
linkable to the Internet. A fourth-generation mobile terminal is identified by an
IP ("Internet Protocol") address which allows it to receive and to send data
across the whole of the computerized network. The mobile terminal is under
the coverage of an antennal station, also called a base station. A RAN is
formed of a set of base stations whose coverages supplement one another
so as to cover a territory. Between the mobile terminal and the base station,
the data are transmitted in the form of radioelectric waves and then the base
station transmits the data, generally via optical fibers or cables, to a gateway
interfacing between a RAN and a CSN. As a general rule, several base
stations are controlled by one and the same control station. Such a control
station fulfills several roles, notably the filtering of packets, the management
of service quality, the authentication of users, the control of the base stations.

When the mobile terminal moves and exits the zone covered by a
first base station under the coverage of which it was situated, the
communications are ensured by a second base station whose coverage is
adjacent to the first. If the second base station is connected to the same
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formed of a set of base stations whose coverages suppl ement one another so
as to-cover a territory. Between the nobile term nal and the base station,
the data are transmtted in the formof radioelectric waves and then the
base station transmits the data, generally via optical fibers or cables, to
a gateway 25 interfacing between a RAN_and a CSN. As a general rule,
several base stations are controlled b)z one and the sane control station.
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with problems of continuity of communications within the framework of the
macro-mobility of mobile terminals.

A protocol, called MIP for "Mobile IP", is known for managing the
macro-mobility of mobile terminals on WiMax networks. MIP relies on the HA
("Home Agent") and FA ("Foreign Agent") functions which are software
modules executed by routers at the level of the IP network layer (layer 3).
The HA function makes it possible to receive and to steer data packets
intended for the mobile terminal, including when the latter leaves its initial
gateway. The FA function is executed by a router for relaying the data
packets up to the mobile terminal. The HA function is an anchoring point for
the mobile terminal in the CSN and this anchoring point persists as long as
the mobile terminal is under the coverage of a RAN, whatever the base
station to which it is connected. The HA function is generally executed by a
single router of the CSN and thus constitutes a significant point of weakness.
Hence, if a movement of the mobile terminal entails a change of control
station, and if the router executing the HA function is not reachable from the
new gateway — for example, if several communication links are cut —, the
communication may not be maintained, despite the optional duplication
mechanisms implemented. Hence, although the MIP protocol can constitute
a solution in a centralized environment, it is not suited to networks with strong
reliability constraints, such as for example private mobile radio or PMR.

A technique described in the French application published under
the number FR2953357 has already been proposed for solving the problems
of macro-mobility in a context of high reliability. However, this technique is
less optimized when the interconnection network operates at the level of the
IP layer, that is to say when the network uses IP routers rather than level-2
Ethernet switches.

An aim of the invention is to propose a reliable method for
ensuring the continuity of communication of a mobile terminal moving around
in a network comprising control stations linked by an interconnection network
operating at the level of layer 3 of the ISO model. For this purpose, the
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control station as the first base station, one speaks of mcro-mobility. In
the case where the nobile termnal noves to a second base station which is
connected to a control station different fromthe first control station,
the termmacro-nobility is enployed. The present invention deals nore
particularly 5 with problens of continyity of comunications within the
framewor k of the nmacro-nobility of mobid et er mi nal s. A protocol,
called MP for "Mobile IP", is known for managing the nacro-nobility of
nobile termnals on WMax networks. MP_relies on thﬁ HA ‘,"Horre Agent ") and
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a base station bgylﬁgthgfopmrplggrég whighgthe mobile terminal is affiliated.

The method according to the invention makes it possible to permanently
25 update the mobility management function, which is distributed throughout the
network. Thus, if a control station becomes defective, only the sub-network of
radio stations becomes inoperative, the other sub-networks of radio stations
not being affected due to the fact that the mobility management function is
ensured by each controller independently of one another. According to one
30 embodiment, the level-2 message sent by the controller comprises a
correspondence between the IP address of the mobile terminal and the level-

2 address of said controller.
According to an implementation of the method according to the
invention, the gateways are accessible through at least two different IP
35 addresses, a first IP address being known to the nodes of the radio network,



5 controller fromanong several controllers linking said radio network to
an i nterconnection network conprising routers operating at the level of the
| P layer, at |east one controller being connected to at | east one gateway
configured to encapsulate in IP packets all the |IP packets arising fromthe
fadi o network before broadcasting them over the interconnection network, 10
the nmet hod being characterized in that 4t conprises at least the foll ow ng
steps: when a nobile term nal connects to a base station affiliated to a

controller to which the nobile term nal was not affjljated hitherto, said
control l er t& £85A79 4Pt 8ddregacReipg kpoway & -the n'%‘%,d.~,"3<§98'l dgrghtessanpestion 51 east
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correspondenge déwaeaskbéiateld wilkrtas ssezbnd heontbed eahehing naé initid tFhe

| evel -2 addr f ' t ' | . ation of the
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whose desti nghith for guiding the IP data traveling through the interconnection network.
20 According to an implementation of the method according to the
invention, each gateway is connected to the controller at which it is located
by way of at least one IP router included in the interconnection network, said
router being configured to systematically guide all the IP packets or level-2
messages to said gateway, prior to their encapsulation and broadcasting in
25 the interconnection network.

According to an implementation of the method according to the
invention, after the encapsulation step, all the packets arising from a first
gateway connected to a first controller travel via the interconnection network
and are then transmitted to a second gateway connected to a second

30 controller, this second gateway removing the IP capsule added to the IP
packets by the first gateway before transmitting said IP packets to the second
controller.

According to an implementation of the method according to the
invention, the first IP address known to the nodes of the radio network is the



5 I P address is the second address of a destination gateway. Thus
in a conmuni cati on between two nobile term nals each connected to a
different base station, the stations being affiliated to different
controllers, all the IP data packets transmtted by the first nobile

term nal are encapsul ated by | P packets of higher |evel in the gateway
associated with the 10 first controll er5, these | P packets of higher |evel
being transmtted to the gateway associated wth the controller to which

t he second rmbiIFtermnaI is affiliated. g E} areth«]ereafter
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to an inpl erfﬁgnrﬂéﬂcgnn@ét.ohh%m&hod according to the invention, the first IP
address known to th
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the invention'is Or guaranteeing the continuity of the
comuni cat i ons oper at ed from a fourth-generation nobile 10 term nal
connected to a radi Othét ishiakadqiemstics e il tidtosey eagdardats onstrehdings the t h whi ch
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all method according to the invention may be implemented;
- Figure 2, a diagram illustrating an exemplary path taken by data in a
30 network in which the method according to the invention is
implemented;
- Figure 3, an example of macro-mobility handled by virtue of the
method according to the invention.
Figure 1 is a view presenting an exemplary network on which the
35 method according to the invention may be implemented. A 4G




15 the I P packets arising fromthe radi o network before broadcasting them
over the interconnection network. According to one enbodi nent of
the system according to the invention, at |east one gateway is connected
via a data bus to the controller with which it is associated. 20Accordi ng
to one enbodi nent of the systemaccording to the invention, at |east one
gateway is connected by way of at |east®one router to the controller with
which it is associated. O her characteristics will become
apparent on reading the 25 nonlimting detail ed description gi ven by way of
exanpl e whi @®nMmBYNiGIECNsHNetwRHs {1 8% coppaispe Rdedicl patwarls! Rhealedra Rl ent

Fi gur g_ 1, a dhbagd@Entiyl anerHn mgera@n@tﬁaplmwomeu@ﬁd'{:rm,wbﬂ ekarhple, et hod
according ta | . On:_ MRY: ed. .. . FLQ " | am
illTustrati ngcargnm%eg?r{r]pﬂmé{#(gﬂ'ﬁggﬂ'ﬁ?gk%n Fe'ggg&a?al_dr'lo a“n%nég{ \%/\hoerzlyk?'nmv\h%?%h t he
met hod accorefemple.othehiatarepnnection nBtWQF?;p'I?&TLSnMTé@,d toFhguinterget aetwerlanpl e of
nacr o- mobs | 1440 ppreyeds BYrovtdrt 181, Ofhd RANTBYHDOSbrasHsisdsd\@ra| Oraldite bhsw ent i on.
Figure 1 is d view ﬁtesentl?r]lg an exenpéﬁ%&ﬁ n(élhmr%ogf whi ch the .35 met hod
accor di ng t A0S hUksPies Rty OLPVeRS Ped.NUx: & CORMYNRLP Y ns
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of a routier dlRiptopl bempiisr bt @ng @ifper rvamise epparatusaable tb xvenrstditatenda 111
spread out ttﬂe%@’ﬁétmﬁ){ﬂ @q@i tory. Thus, the 4G communi cations network 100

S

all ows nobile termna 51 present in this territory to comunicate with
other terninals Ssvepdradiorbesa statine contralieriot i32a1dd 3pi 418endt3bhAle0
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possi bl e notayey 1418dnEsHRs hE ot Ridr@FadiB! bARC sRitiBRS 110 YTHY firdt@on®bi | €
termnals, St(raa{d\{tllocn%“y allotted to the "Home agent" in the case of the use of the MIP
(Mobile IP) protocol are, within the framework of the invention, distributed at
the level of the base controllers 113a, 113b, 113c, notably so as to avoid the
20 vulnerability of a centralized system. Furthermore, the controllers 113a, 113b,
113c, 113d are linked together by a network of routers 131, 132, 133, 134,
135 operating at the level of the IP layer.
Hence, when a new mobile terminal 151 connects to a base
station 111 affiliated to a controller 113a to which this terminal 151 was not
25 hitherto affiliated — stated otherwise, the mobile terminal was not connected
to a base station affiliated to this controller 113a —, the other controliers
113b, 113c, 113d must be advised of the arrival of the new mobile terminal
151. In the example, the controller 113a is designed to be hooked up to an
interconnection network comprising switches operating at level 2 of the ISO
30 layer, although in the invention, this controller is hooked up to a network of
routers 131, 132, 133, 134, 135 operating at level 3. The base controller
113a to which the new mobile terminal 151 is affiliated is configured to send
a message to advise the other controllers 113b, 113c, 113d of the arrival of
the mobile terminal 151. According to one mode of implementation of the
35 method according to the invention, the message is of "Gratuitous ARP" or
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terminal is newly affiliated is redirected to the gateway 141 which is
associated with this controller 113a. This level-2 GARP message can thus be
processed by the gateway 141 associated with the base controller 113a to
which the new mobile terminal 151 is affiliated. The gateway 141 utilizes
level-2 message to create an IP message so as to alert the other gateways
142, 143, 144 of the arrival of a new mobile terminal 151 at the controller
113a associated with this gateway 141. The I[P message propagates through
the interconnection network 120 so as to reach the other gateways 142, 143,
144, which store a correspondence between the IP address of the mobile
terminal and the IP address of the gateway 141 with which the controller
113a of the mobile terminal is affiliated. Thus, it is not necessary to directly
alert the other controllers 113b, 113c, 113d of the arrival of a new mobile
terminal 151 affiliated to the first controller 113a. It is the gateways 141, 142,
143, 144 which maintain this information necessary for proper management
of the macro-mobility of the terminals 151. In the case of a movement of a
mobile terminal, previously affiliated to a first controller, to a base station
affiliated to another controller, the correspondence, maintained by each of
the gateways 141, 142, 143, 144, between the IP address of the mobile
terminal and the IP address of the gateway associated with the controller to
which this mobile terminal is affiliated is modified by each of the gateways
141, 142, 143, 144. Indeed, the |IP address of the initial gateway is replaced
with the IP address of the new gateway. Within this framework, the gateways
play a role in signaling the mobility of the terminals.

control lers

t he



7 GARP type. This nessage conprises the |IP address of the nobile term nal
and the |l evel -2 address of the controller 113a, which in the case of an

Et hernet network is an MAC address. In the inplenentation of the invention,
the interconnection network 120 being level 3, the network cannot propagate
5 the CARP nessage automatically to the other controllers 113b, 113c, 113d.
To all ow the propagation of this nessade, gateways 141, 142, 143, 144
operating at the level of the IP layer are interfaced between each
controller 113a, 113b, 113c, 113d and. the_interconnectiqn network 120. The
gateway 141, 142, 188 mabjle tfesmiaedsi pile? conpaeied dAtths tercoppegtion 13y,
113c, 113d \nea;vdrﬂ 1Rieviarthepadio hast estatiohs 1111184 thbSGontﬁiﬂérst)113dje113b

|t er connectia AGHOKLioT2% e SARTRRBARRGR sokhal REVCEOH T Ebher 1132

with which the ho is redirecte
gat eway 141 tommiedl has beeveralpead ai the ﬂé.@tw@m FQQ |and an 4R adpress II‘%ﬁ/el

CARP ”essﬁg%e‘éﬂrblloﬁﬁﬁadb@ Iprtﬂfseﬁ:sadd:l@xstd&sg@dteomgé%vm&omab@gbwth the
base control | er a |chthe new nmobile termnal 151 is affili ated.
iy &t

The gat eway nﬁqod?? %veéfn rQalmassage to create an I P nessage so as to
al ert the other gatéaegllow theomobig termigalgftotpassdramaiie egntepligede i | e

termnal 15ktRdr t ARNEGNT ERAA ﬁillaﬁa a8&ress at At WivkitholiDi %ns;@tbm@aytﬁéll The

| P t th t t t
reach the. olREMGAEGRyS AP0 Figanarke TRNEl dPibde:d: reuiftence

bet ween the 11BaaddBes3$13d¢, t18a dedtined foeramottzr comdrotiére113%a,atithleski3ef t he
gat eway 141 1\@3%%?@@%.%&\@@9&6 sUiked H3Ghef 1A Pscu@e@% @stEbai e td S

affiliated. I'S not ‘necessary to he ot her

cont rol | er s bEIRIPagated byithggodters Aa' éﬁ% \i‘gi?’ ggh ¥3§9\7€W.§umeécqr@ﬁm'%| 151
affiliated tretwb&k 20.5A kW 0P| sddrédSaf thé m'tErntMegﬂtbremmorlkMLZO 142, 25
the’ maor oo meiPpPAEY o7y, I ek s op AeksheiE AFRCR Yald paBKAE Lo Y RITIETL Of
nobi | e t &% mqﬁvanectlw@#e doemyumic thei desdination gonfrolier, @@ﬁﬁtﬂ sy up tt® the pbase

station affidonabmrsk ér@rgéwmﬁrtrammmnﬁ lties abmsct@mﬁ@sa@@dgm@ﬁ to WHi¢H ai ned by

h of th t 2, 14 bet I P f the
Tobi | o 30 ¢ ARRRINEIRG ToRle tﬁfra@affés@naﬁctﬁﬁe‘fﬁ% G WBE BRE0R 1 e
control | er tasidetibsforehostimpn the intereanmeictions naqurk isthedeafter remiovedat by each
of the gatewgysieldil.oflfds désdinabdit- cdrﬂﬂ)‘ﬁéld nidre éf’acﬁl‘}dwsﬂwé)\ﬁété\ﬁay nitial

gateway 1S repl aced wt res f t he new gat eway thin this
f r anmewor KO {%%Pfﬁ %ﬁt@apgn EOMFOIlEN gnal i ng the nmobility of the

term nal s. This IP in IP encapsulation mechanism is advantageously

implemented by a gateway 141, 142, 143, 144 such as described above, a

gateway preferably being put in place for each controller 113a, 113b, 113c,

113d. A gateway may be viewed, for the processing of IP data, as a means

25 for encapsulating IP packets in other IP packets of higher level. Two IP

addresses are allocated to each of the gateways 141, 142', 143, 144: a first

IP address viewed from the radio network 110, and a second IP address

viewed from the interconnection network 120. The first IP address, viewed

from the radio network 110, is always the same, whatever the gateway 141,

30 142, 143, 144; stated otherwise, all the gateways have the same first IP

address, which in Figure 1 is designated by "IP0". The second IP address,

specific to each gateway, allows the addressing of the data within the
interconnection network 120.

in the example of Figure 1, a router 131, 132, 133, 134 is

35 interfaced between each controller 113a, 113b, 113c, 113d and the gateway



. 8 The nobile termnals 151, 152 connected to the interconnection
network 120 via the radi o base stations 111 and the controllers 113a, 113b,
113c, 113d belong to the sane | P sub-network, so that once a nobile

term nal has been declared at the 4G network 100, and an |IP address has 5
been allocated to it, this IP address does not change, even in the case of
macro-nobility of this termnal. 9 To allow the nobile termnals to
pass fromone controller to the other without changing IP address and

wi t hout disturbing the cormmunications, all the |IP data Packets transmtted

t hrough a codlr d#€.e1431 344 vdth whichif is asseciated sthigsautenddl 152, 488« hid
;:gntrolkl ;ar maﬁnfi%ar%b,toléfsneméﬂieéhyafr@nﬁurstbmnéi@a?dkbrs eétféwwt irgtlredwésg ot1 ggr
packets S . e a ! rou ) )

15472055 or PRSIl LT PRl PR ESEcRted SeiRAE Al et e
i nt er connectanteringetheonteraameiciominetygerk €0t va tzheontrlipadidas1 titnaldSal ati ng
the | P daj a aagkdt Ihereforétrah8miRedCior the YateivdyPadBelhed Wit thi8 doRgofgsSt i nati on
controller, that, 1s to S F &:0 t he coHtraller ch r%ed with transmtting
the packet s S RPHLED BF 7 blE FRFARFHEHOR AESHedi ThPon mobi | e ter i nal is
connected. The | P cagsantegedusth shgatelbag i 4diden-Ibedted evitrothtel mgtermwitthe
| nt er conneciyféh HQT% WaEKcihed 11 %Efyr‘%ﬁn%/&ﬂﬁr\(@%cﬁ{e &g &HEhtalldn To*f‘y% . .

t with this

destination controller, nore exactly b e gateway 20 assocl ate
dest i nat i on Te&RPH oR¢cOrding to the Invenﬁpg, e iGonirellern eap siheagpievaYyeéftani smi s
3dvan_t ggg@usdhysiicaw miteyrhied ibto memtneyv&yal chibk, thMQateMg,bein@;lfoﬁfw&bn?Se

escri bed a 1 [ i t ce for eac
controller %%ﬁgect%ig(g{r?e‘i%ér%lI%ﬁ%ﬁ%ﬁ%\é@? ec%%gpér#aaﬁa%gm\ﬂg ewed, for the
processing of | P dafHrtheragengeitain ggtemmyselddqidDe dnterrgnpectipachetwerk n ot her
| Pt packet i40|fzogd;:§h9élc4éi\@/§é4q£e§twoﬂ RR@dPﬂgﬁﬁgéﬁ RRYsBludibh C!ﬁr@}ﬁdi:dl)tt? @%@hh of the
gat eways : ; irst . P [ ess,.vie ro radi o

et wor k- 110.7omhaoetBaeltee Tat Bols aRREOTIRGPh HEShert - BshnEheston

net wor k 120.requests igriginat® fatdexampleyifeone dexteroal rowersadld ehetrged kwithlo, i s
al ways the spf@miMhgivaven MAC SRfre¥@ih #tlintetoriebtioddrbtwdkd 126 iated

ot herw se, all the gateways have,the sa fiirst IP address, which in Figure
T s des: gndEdVlgh SPsEREonHRdd Scissfiingt T aptidss. The sataney SAEA St cuay.
al l ows the addfigaedng resporik witht theini din MAQ eddressespatatet btherwiseywir k 120.
In the exa gur 1 5,4 faced
bet ween eagﬁﬁ(g?)%%rtgltﬁgr&i%gg?rc%@%%?{zﬂ%? %%Veiﬁgetsﬁgég?éaaadd?lgﬁﬂ, 142,
143, 1442 GRS edresPondingsieyerarady isHosohbut & thesgateysy 143avhiae, j s
confi QH ed traustyreteivatdliclel yadketnsd efs @l inddrakpaak i $n R Gricepsulhtierm th he
controller t i.ch .t t ogi at t he
packets ent eS?’Fﬁg"st esclhtr)] %?@@%@ngﬁé ;ﬁger? %8%%re &S%Z%'e\%og%gggéﬁwiﬁoﬁﬁelwa,
113b, 113c, ™WaBd are therefore transnitted to the gateway associated with

this controller, so as to performthe IP in IP encapsul ati on descri bed

above. 25 Figure 2 illustrates by a diagram an exemplary path taken by data

in a network in which the method according to the invention is implemented.

The figure illustrates with an arrowed line a path 201 foliowed by data

between a first mobile terminal 151 and a second mobile terminal 152, the

mobile terminals 151, 152 having been registered beforehand with the
30 controliers 113a, 113b.

The IP data arising from the first mobile terminal 151 are
transmitted to a base station 111a, and then to the first controller 113a
interfaced with the interconnection network 120. A router 131 of the
interconnection network receives the data; it is configured to steer the data

35 packets automatically to the first gateway 141. This gateway 141, which



Advant ageously, a gateway 141 is co-located with the router with which it

I s associated 131. According to one node of inplenentation of the nethod
according to the invention, the controller and the gateway are 10
physically integrated into the same machi ne, the gateway being for exanple
connected to the controller by a netmoré cable or a data bus.

Furt hernore, certain gateways 145 of t A interconnection network 120 can
recei ve requests of ARP (Address Resolution Protocol) type sent from
external routers 121 to_this intercaonnection network 120. These 15 requests

ori gi nate, f@ﬂ"%&?ﬁﬁﬁ‘f"@,'Pf?%?%@%gﬁsqr@@?é@vfzfnmﬂs W& I d8taer ni ni ng
whi ch MACdaqﬁ'ceets ih _tHdreP ipaickéte wimigHer deveheThvd éstihabion $P blddressdn e ch |
corresponds ; ] R : t S a i gure
o rospond ErrREfET LB 28 0RER s AMFRB B RY kTP RRBL LEL T
t he externalley®dusethe IP2addiess eihtiee destinationsgriewvay ethd piewedr F#om e whose

cor r espongli ngtet@nRlkctiorPAétWork 326 OVEEIRP patkéts df hgHErtieWard 4fusutdy must
e descr  edMangf dRE TiSichBnaGichere ity 28 BB the deBupisR GABYSY Jrorne "
net wor k. 25Mvhjch degoded thet previouslyyencagisalgtetnifadatax pagiets, \ansatransmiken by
o emant ed. | aReC e SR ToL et Bak iAo VAR 45

ol | owed by 2545 HataSH BaRS e thans PEcaril RO (BT akAG2 Second mobi | e
term nal 1452, the nobile term nals 151, 152 havi ng been regi stered

bef orehand with theg; r Qa%ﬁp 1 ; S fromthe
first nobile term ngf&ig?mg{_sgjake%a%s%i tte!gj%*gpae{:r%tggoed”sﬁklg?ﬁ@ﬁaflf?é@%and t hen
to the firstofdbatneihedraccerding e dpe devantignt Hherxample i Jrigwe: 3 @9aiet wor k

120. A rout esmgigys tHe hbBvorktcfrEigmeeR] irnwhivkt iy kobileaeraipalshestatsr it is
confi gured t%n%&%& he data 35 packets automatically to the first gateway
141. This gact eway i , Which 10 conprises two | P addresses as descri bed
above, efZapsul ates Thﬁéepmdjéﬁrmirpﬁéd%gtraom avaefrompthgRasersdatign hi Yher
| evel . The d@gf WARthiiORad Eomsbbi&sd untinit tHenddké &F & BABE GtdtioR 1MatvdHillatdd0 whi ch
5 211 ocat edol Oyt hTLE AT s DhaRSh hE'bvibs bBRwbiler 2R S2B0R] the
mobile terminal 152 is detected by the third controller 113d. A level-2
message 302 is sent by this third controller 113d to the gateway 144 with
20 which it is associated, which gateway sends an IP message 303
(represented dashed in Figure 3) destined for the other gateways 141, 142,
143 to advise them of the movement of the mobile terminal 152. The tables
of correspondences maintained by the gateways 141, 142, 143 are updated,
so that the IP packets intended for the mobile terminal 152 are properly
25 conveyed to the gateway 144 associated with the new controller 113d to
which the second mobile terminal 152 is affiliated.
The path 301 followed by data between the first mobile terminal
151 and the second mobile terminal 152 after macro-mobility is illustrated by
an arrowed solid line.
30 If one or more communication links are cut, then the meshed
character of the network and the fact that each gateway has direct access to
the correspondences between IP addresses of the mobile terminals and IP
addresses of the gateways with which they are affiliated makes it possible to
ensure the conveying of the data correctly. The mobility management

35 function is decentralized.



5 interconnection network 120. The | F packets of higher |evel are thus
rout ed t hrough the interconnection network 120 up to the destination
gateway 142, which decodes the previously encapsul ated | F data packets, and
transmts themto the second controller 113b. The IF data are thereafter
transmtted to a base station 111b and then to the second nobile term nal
152. 10 Figure 3 i |'lustrateslin exanpl e of macro-nobility handl ed
by virtue of the nmethod according to the invention. The exanple of Figure 3
agai n enpl oys the n twork of Figure 2, in which two nmgbil ternlnals 151,
152 conmuni cat e. ALERERAS P&uﬁﬁ mathogsacqarding t9ihg nyetiPhHe thRlSE st ati on
111b wi th whhakes |t pM@bléwF&lsteaﬂ),ntruhlérshnltléllyodﬁﬁigﬂﬁdstotdpeaatb%BevetthfOn 111d

aff i1 ated e fobflaidl. RO ARLok A A Ld €1 8ol BEMIBEIPSE Wb

controller.
control | er 1f3leval-3 dyercopnaglionapriwege fhe %‘GHIOdb"s’/CQOIﬁ‘F'QQtt%“P%i'rb’GHE"P'bI | er

113d to the qrisqRYedire thelifpkPheriatidh d>ftparﬁcmﬁctair©dmey\bmmm@bwyvay sends

on T ool ST Ll TV P T e
termnal 15Xindlye thebmathed aggordisg oad e dsventiont i mempaiblehavigathaways 141,
142, 143 ar eghRetdial IFSFth#h tsoldtiRns RnRaeksd §n|yra>tneme|@ﬁbﬁ‘sqﬁqpmﬁeﬂe@urhe

t | d to the gat d with
Lhe now contPe| SIS PG BR TBHE Setsnd IR B P AR CTRTl e

affiliated. network. The path 301 foll owed by data between the first
nobile termnal 151 and the second nobile termnal 152 after macro-nobility
is illustrated by an arrowed solid Iine. 30If one or nore conmunication

i nks are cut, then the nmeshed character of the network and the fact that
each gateway has direct access to the correspondences between | F addresses
of the nobile termnals and | F addresses of the gateways wi th which they
are affiliated makes it possible to ensure the conveying of the data
correctly. The nobility managenent 35 function is decentralized. 11

An advant age of the nethod according to the invention is that it makes it
possible to reuse controllers initially designed to operate at |evel 2 of
the SO layer. It is thus possible to realize a reliable 4G network on the
basis of a |level-3 interconnection network. The nmethod according to the
invention 5 does not require the inplenentation of particul ar
functionalities on the nobile termnals. Standard nobile term nals can
therefore benefit fromthe invention. Finally, the method according to the
invention is conpatible with the conventional IP routing solutions and
relies only on functions inplenented in the controllers between the radio
access network and the interconnection 10 networKk.



12 CLAIM5S 1. Method for guaranteeing the continuity of the conmunications
operated froma fourth-generation nobile termnal (151, 152) connected to a
radio 5 network (110) provided with several base stations (111) w th which
said termnal (151, 152) is able to comunicate, a base station (1l11la)
being affiliated to a controller (113aa from anong several controllers
(113a, 113b, 113c, 113d) linking said 2di 0 network (110) to an

i nterconnection network (120) conprising routers (131, 132, 133, 134, 135)
operating at 10 the |evel of the IFngMﬁg, at | east one controller being
connected to at | east one gateway contigured to encapsulate in |IF packets
all the IF packets arising fromthe radi o network before broadcasting them
over the interconnection network, the nethod being characterized in that it
conprises at least the followi ng steps: 15 when a nobile term nal (151)

comect s L6, Hihed IR B BhE R RIS ol L0
(113a) transni from 8 feurtxgenerption mobile terwinal (15ies52renoestsditeiangdia | east
t the |evel of CrYeR RbTPLLIAeE WO 3o crabidse HuaR (A3 v ol el P eai 0
mobi | e ter i pa|ter@%al')(1§ﬁd¥ﬁ?és REIS @”8%@%%? é\?xﬁ?}”(‘?ﬁ%)eqeh"% he
i nt er connect i omffiiatadotk a( ¢@ttjgller £413h) fFomeswage sevetal cxtatratiersbil 18ai d

t 141 i i ; ; : i AMth th
gateway (141) tﬁ39?ﬂ:*écga1t12§§‘hr9@élll %‘é@b{isrgéﬁ%twﬁ Qfﬁ)ﬁé aR SRR FAnEEioH e

ot her controllers 13C, 11 e 1d st nation gat eways
storing a corré‘@%éﬂiéﬁg@ PRIPRRATO fPrHens §(1Jdﬁl s b 13&&%@%?9%8?@% gal g

(151) andot he it deldi @f shofiPtiAgers @andeasy ayet eovtsolled Hengasermeickdetb at t h t he

troll 11 t j h Dhi ] Bl | iy 30 2.
Vet hod accor di gt el ey CortfBllac 1d ShERiglatb 1i3P bgly il el (2, 0
accessi bl e t hr Pagketa@risiaadton e @dig aetsiork Peforgihroadsastingthemyaver the addr ess

bei ng known t o jhtBroRngeon( hbbbokl thBenmetid bedigvadhardctdiRed an steaond | F
address being known to 1.132, 133, 134, 135) of the

. . R8s R T b t
i nt er connect i oif°ABYREY R €23 ?’ PIPCIRY B1¥PR1 1 the | F packets arising 13 from
a controfbser (113dlenapemopie eeeminahl(l§1) camrerts tteda tkasehstaganelddyfa) 141)

with which it is #eead & §%ontBileh GABRYRY Wi RRUIBbidderdhal Whs Packets in
gt he_r 'F packet S@%i%?eed tgilﬁ?etr’(lof]gzt:\ildocrcljnkrglIéard(qr1gas)strrlmssngipsetosaegz(a)tre]\C/jvagj}ca‘fi E‘F)Sas of a
estination gate :
level-2 message comprising at least the IP address of the mobile
terminal (151),
20 » said gateway (141) creates, at the level of the IP layer, a message
comprising the IP address of said mobile terminal (151) and the IP
address of said gateway (141) in the interconnection network (120),
= said IP message is broadcast by said gateway (141) to destination
gateways (142, 143, 144) associated with the other controllers (113b,
25 113c, 113d), each of said destination gateways storing a
correspondence between the IP address of the mobile terminal (151)
and the |P address of the sending gateway (141) associated with the
controller (113a) to which the mobile terminal (151) is affiliated.

30 2. Method according to Claim 1, the gateways (141, 142, 143, 144, 145)
being accessible through at least two different IP addresses, a first IP
address being known to the nodes (111) of the radio network (110), a
second IP address being known to the nodes (131, 132, 133, 134, 135)
of the interconnection network (120), in which all the IP packets arising



5 3. Method according to Claim1 or 2, wherein each controller (113a, 113b,
113c, 113d) is connected to a gateway (141, 142, 143, 144, 145) specific to
this controller. 10 4. Method according to Claim3, in which each gateway
(141) is connected to the controller (113a) at which it is | ocated by way
of at least one IF router (131) included in the interconnection network
(120), said router (131) being configuF%d to systematically guide all the

| F packets or level-2 nessages to said gateway (141), prior to their
encapsul ati on and 15broadcasting in the interconnection network (120). 5.
Met hod accor di g @ esrdraer Clbﬁa%sarg systematiqallyrransmitied & they@atewabsul ati on

fS_t <9|0i al | tt hFI pﬁﬂzanllgh zwriti@ri ﬁtgilsf é@smct@rt]éd,r%id ggﬁt@wteh&;ééézuéstmg?gsiaﬁnb t1 (230? 4
IS contro er a I e | .a e 1 n I conn 1,9Nn net Wor an
3 T bier 3 gkt 8 ke, RSFOT B iadfes’ Us O $8kdhed &

are then transfff > C(
control | er (113bYressiof @ destioatibngzateway. (142) renoving the | F capsul e added
to the | K packets by the first gateway before transmtting said | F packets

to the second ntroller (113b). 25 6. Method according to any gne of

O ai s 2 0%, M REFTEG 1or el ArorsRa B ST RA ORI CHetfod 16813) of
t he radi o net wdnRe,(1100) is sortneetesiaior atewaly I(14hel 4@atl é89al4s, 145) dpedifio
according to agywdeoitfollh® Preceding clains, in which, when a 30 router
(121) sends an ARP request to the interconnection network (120), the first
router (135) of the interconnection network (120) receiving said request
tr agsm‘ t g0 i t4(.t Methgh bevardingtd Vlains 3| \gaibﬁ\myhtglramm (t41mes mﬁm]w\sedt 0
said router (1 LS vel - ai

gat cuay (145) . © 1p BORGIETRRTRS, SUMED M dobolBa ) oy or SR, 2

communi cat i ons reper §1¥0 ineluded in dhe imeronapaliaronetwsdk |(82Q)ers@ichsputen 51, 152)
connected to a(Tfﬁlqibéiﬁy?&dm_fgbrédlfboégs%rﬁ%(ﬂdéﬂﬁngbfhlﬁlﬁ\éﬂPadaché@Q)rﬂéﬁlj ons

(111) with whigh said termna 1 1Ss. ahle,to conmuni cat e aid
radi o network 1‘1'}?}336‘%650@? rfé"ci igg?&eé'ﬁéybi?@c)ntpf'(?f Bgr@etrﬁ%cipsgffggp i@c 113d)
t o an i nt®r conbezadcastingintbe interte0hedionetwonkg 120ut ers (131, 132, 133, 134,
135) operating at the level of the IP layer, characterized in that each

(an C1as, iR Bl b T o STARRaE i o B o 1
10packet s ari siengapsutationhstepadil chaepagbets 6ddiAy fioorh car dirdtr gatdwagt(1dg) t hem

the int i . . ] ol i 8, |
Cherhe | ot er e8RAGAL OB BT bor B (115 BUSLC TR iRk Befiel m E 11

t
via a
data bus2® o t h@eBIKrdrRPerand1 ey than dransmitted to a second gateway (142)

connected to a second controller (113b), this second gateway (142)
removing the IP capsule added to the IP packets by the first gateway
before transmitting said IP packets to the second controller (113b).

25 6. Method according to any one of Claims 2 to 5, in which the first IP
address known to the nodes (111) of the radio network (110) is the same
for all the gateways.

7. Method according to any one of the preceding claims, in which, when a
30 router (121) sends an ARP request to the interconnection network (120),
the first router (135) of the interconnection network (120) receiving said
request transmits it to a gateway (145), said gateway transmitting a
response to said router (121), the response comprising the level-2
address of said gateway (145).
35



15113c, 113d) with which it is associated. 10. System according to C aim 8,
I n whi.ch at | east one gateway (141, 142, 143, 144) is connected by way of
at | east one router (131, 132, 133, 134) to the controller (113a, 113b,
113c, 113d) with which it is associated. 20

14

8. System for guaranteeing the continuity of the communications operated
from a fourth-generation mobile terminal (151, 152) connected to a radio
network (110) provided with several base stations (111) with which said
terminal (151, 152) is able to communicate, said radio network (110)

5 being linked by controllers (113a, 113b, 113c, 113d) to an
interconnection network (120) comprising routers (131, 132, 133, 134,
135) operating at the level of the IP layer, characterized in that each
controller (113a, 113b, 113c, 113d) is connected to at least one gateway
(141, 142, 143, 144) configured to encapsulate in IP packets all the 1P

10 packets arising from the radio network (110) before broadcasting them
over the interconnection network (120).

9. System according to Claim 8, in which at least one gateway (141, 142,
143, 144, 145) is connected via a data bus to the controller (113a, 113b,
15 113c, 113d) with which it is associated.

10. System according to Claim 8, in which at least one gateway (141, 142,
143, 144) is connected by way of at least one router (131, 132, 133, 134)
to the controller (113a, 113b, 113c, 113d) with which it is associated.

20



