i TELECOVMUNI CATI ON SYSTEM AND METHOD FOR OPERATI NG A MOBI LE TELEPHONE ON
BOARD AN Al RCRAFT OR SHI P, LAND STATI ON AND BASE STATI ON ADAPTED FOR SAI D
SYSTEM 5 The present invention relates to a tel ecommunication system and
method, a land station and a base statidn adapted for this system Known

t el econmuni cati on systens conprise a base station 10 on board a ship and
specifically for_creating a local _coverage area for the nobile telephones
of the ship's ngrczw; &%S%%Pgtl‘éﬁ% METHOR, AR PR NG A ion i s
connected 15 MOBILE TEEEPHONDION BAKRD (RN (AIRCRAFRIOR ISHIP ¢ LFMMWOr k  of an
operator of a co &k&goﬁ AﬁB %%&hhoh%nﬂ’fﬁ[y%ba% baggs Of the
net wor k A consi s an coverage area 1n the counfry maritime
coverage area which is nore or less limted to the 20 environnent of t he

onboard bgseﬁteatbpgse@cmgyeﬁ{ﬁr@] E@§§t@9 PESDI LB a8 chRAREn28 2L REHShI P

remains in the territorial waters of the country X. However, when the ship
enters into tHSTEE rdRdr mgLhods \dat &#Rd ofS ta iy darp%r gy Rt Fya¥iophe
onboar d base adsiplddoFdr thhe Shispegr.eates a coverage area which extends
into the territorial waters of the country Y. Such an extension of the
coverage area of the network A into the territorial waters of the country Y
is 30 prohi Kntcenh Byeligtcemmatiicaialonr egud Emonsomdhiuse & nbabeosygatwhen a ship
equi pped t pnheard a i t rrjtor ters of
a thi rdlgmar F)y (r;kz)untryc,[;l S#ei %brgiar%#%glsgpé%%? o%ggee att%rgdS %eig\%\natwghed of f
so that the PFAYSERGS 2&%h ABT| dhgermokike F@Il@Eh@ﬁ@Scéﬂfl sthmt hiphé ship
has entered igidsgerife@coverage area of a public |and nobile network B of

In these systems, the onboard base station is connected

15 only to the network A of the public land mobile network
of an operator of a country X. Consequently, the
overall coverage area of the network A consists of a
land coverage area in the country X and a maritime
coverage area which is more or less limited to the

20 environment of the onboard base station. Such systems
pose no problems as long as the ship remains in the
territorial waters of the country X.

However, when the ship enters into the territorial
25 waters of a third-party country Y, the onboard base

station in the ship creates a coverage area which

extends into the territorial waters of the country Y.

Such an extension of the coverage area of the network A

into the territorial waters of the country Y is
30 prohibited by international regulations.

Thus, in theory, when a ship equipped with an onboard
base station enters into the territorial waters of a
third-party country, the onboard base station needs to
35 Dbe switched off so that the passengers can no longer
make telephone calls until the ship has entered into
the coverage area of a public land mobile network B of

an operator of the country Y.



an operator of the country Y. - 2 There is a simlar drawback on board
aircraft in international flights. The invention seeks to renedy this
drawback by 5 proposing a telecommunication systemthat nmakes it possible
to operate a nobile tel ephone onboard-aZ2ship or an aircraft while
respecting the national regulations. 10 The subject of the invention is
therefore a tel ecomunication systemconprising: - a_connection nodul e
speci fical | yThereswichfngsithelatonfdsevPankof O heb@nbdarf Hasi st at® on from

a first to 1htarsge@Bdapubligntand nobile network (PLMN) in response to a
networ k change command. In the above system the onboard base station can be
connected equally to the network A and to the network 20 B. Thus, it

beconmes possiThee timvavdgiicdrext esdkag the coverdge ahéa ofdrawdacdt wdsk A i nto

the terriéorF?BPoé@B§r$a°rt& chﬁﬁ58$8%ﬁ§£ﬁspé§§t8@,t@ﬁan%ﬂéﬁy Y,ygince it
i's enough, after crossing a border o he country"Y, 0 connect the onboard
base st ati onPp&sthéendonorike B to5aCavddifent¢ierhiomedpaberydt fe Ho¥Rler has

been crossedor thgnshipisceardi rcgpiicS PASSSBgLISgCaNtyse thgt {ondbile
t el ephones tosgﬁie calls without waiting for the Ship or the aircraft to

enter into th A81BBYerage area of the network B. 30 The embodi ments of
this system can conprise one or nore of the follow ng characteristics: - a

sensor specificall asuring.the geographic poOsi i | t he onboard
base staflon&hénd éuéi%%gfid%g n%aﬁie gﬁ&%ﬁ%i%ﬂly§?or gh%%%g??%all@
gener ating atelecommunication system comprising:

- a connection module specifically for switching the
connection of the onboard base station from a first to
15 a second public land mobile network (PLMN) in response

to a network change command.

In the above system, the onboard base station can be
connected equally to the network A and to the network

20 B. Thus, it becomes possible to avoid extending the
coverage area of the network A into the territorial
waters or the national airspace of the country Y, since
it is enough, after crossing a border of the country Y,
to connect the onboard base station to the network B.

25 Consequently, immediately the border has been crossed,
the ship's or aircraft's passengers can use their
mobile telephones to make calls without waiting for the
ship or the aircraft to enter into the land coverage
area of the network B.

30
The embodiments of this system can comprise one or more
of the following characteristics:

- a sensor specifically for measuring the geographic
35 position of the onboard base station, and a selection
module specifically for automatically generating a
network change command transmitted to the connection

module according to the measured geographic position,



net wor k change command transmtted to the connection nodule according to

t he measured geographic position, - 3 - the selection nodule is adapted to
sel ect the network to which the onboard base station nust be connected by
appl ying a predeternined rul e whereby,” i¥ the base station is in the
territorial waters or the airspace of 5 a country, it nust only be connected
to a nobile telephone network of that country, - the predeterm ned rule
defines a buff &R€as&a &Ry Modude of éqﬁHHQ4qﬁ?(ﬁéiﬁ$%b indaF TP Rk whi ch
the 10 conneot iwbiicdf tHee onibosrd base station mesai e unahaangesd abyer the
first connecti.Qn it chov 1 f Lt boundary.i.s crqgss - ubnodul e
for domnload%hglgiﬁ@w/gqh§%%ﬁ$§?ﬁ%ﬁ*%%_nﬁgi%hgggﬁ%%ﬁﬁd 6§segg?at?%ﬁéto adapt
this base st&thsAonois tig domndstimtamad newers vor Kihahel esibod neht s of
this Sy5t§”‘%!Seoﬂﬁ¥§yﬁhei{0|&@@t”gnxﬁﬂVéﬁia%%%he%Qea.t@% sgl egbhpnenodul e
makes it possible to autonatlcaII% initiate the connection of the onboard
base stationt€dCRNRER REBIPE XneEwbPRT0ROERESYirng a boundary, 25 - the use
of a predeterm ned rule as defined above mnekes it possible to respect the
international _regulations, 30 - the use of a buffer _area nmakes.it possible
For o ani por BRI sthy O See igns S DRGSR Wi TToue F he?

t el ephone calslislebeiofg eut meffitémeh bpirneathi sbbonddayy ins ehdsbedth85

Anot her sgbj echn@b (i | nyentiQn i soaphahd SUMAON station remains

unchanged after the first connection switchover, even
if the boundary is crossed,

- a submodule for downloading a new configuration to
15 the onboard base station to adapt this base station to

its connection to a new network.

The embodiments of this system also have the following

advantages:

20
- the selection module makes it possible to
automatically initiate the connection of the onboard
base station to a new mobile network on crossing a
boundary,

25
- the use of a predetermined rule as defined above
makes it possible to respect the international
regulations,

30 - the use of a buffer area makes it possible for a ship

or an aircraft to navigate along a boundary without the
telephone calls being cut off each time this boundary

is crossed.

35 Another subject of the invention is a land station
specially adapted to be used in the above
telecommunication system, and a method of operating

this telecommunication system.



specially adapted to be used in the above telecomunication system and a
nmet hod of operating this telecomunication system - 4 The invention wl|l
be better understood fromreading the description that follows, given
solely by way of exanple and with refefence to the drawings in which: 5 -
figure 1 is a diagrammatic illustration of the architecture of a

t el ecommuni cation systemto handle the operation of a nobile tel ephone on
board a shi pTheaddvERtiqy guiél2 s Beifew dindpeshastd afremecotddifi€at i on

nmet hod for hapdl iagdhetaper athep hiaocmbi | @ivehepbarey oby beakd & ship.
The ternlnologg used in this de crlgélon is as defined ,15 1n particular in
the GSM (G oBafMRySt &hfs Bi tRobFFeTCtofmtuni EABi OhFWSPARdAR d¥ 1B gure 1

represents a tel ecommuni cation system designated by the general reference

2, specifically.for 20 operating.a nobile .telephone 4 aon boar ship 6.
The Ship B 15 LAGRBBed w LB a bl AAREEG er T Gt o BT, o and
sensor 12 speetchitattyréorofireasut¢hgcommien jeagt aphisy gi@si t ton ldndhe ship on
the Earth's 5 surface. The_sensor .12 i for exanpl (G oba

Posi ti oni ng gig/gt éjr%ers?e S r.ogoaTﬁneOk%Jtla igﬁl%ﬁ?gee% S%%%r%atgh Sgt‘l 'east one
transm tter/andcei ver 14, an outdoor antenna 16 and at |east one indoor
antenna 18. The outdoor antenna enabl es a passenger on the deck of 35 the
ship 6 to nake a tel ephone call whereas the indoor antenna 18 enables a
passenge¥0 | ocafédurasidle ishea hdlllow ofliagieashiqf 6at o-evekeornuel @phiote cal | .

method for handling the operation of a mobile telephone

on board a ship.

The terminology used in this description is as defined
15 in particular in the GSM (Global System for Mobile

Communication) standards.

Figure 1 represents a telecommunication system,
designated by the general reference 2, specifically for

20 operating a mobile telephone 4 on board a ship 6.

The ship 6 is equipped with a base transceiver station,

or BTS, 10 and a sensor 12 specifically for measuring

the geographic position of the ship on the Earth's
25 surface.

The sensor 12 is, for example, a GPS (Global

Positioning System) sensor.

30 The station 10 1s equipped with at 1least one
transmitter/receiver 14, an outdoor antenna 16 and at

least one indoor antenna 18.

The outdoor antenna enables a passenger on the deck of
35 the ship 6 to make a telephone call whereas the indoor
antenna 18 enables a passenger located inside the hull

of the ship 6 to make a telephone call.



- 5 The station 10 is renotely configurable. To this end, it is connected
to a nmenory 20 containing configuration paraneters 22 for the station 10.
To sinmplify figure 1, the nmenory 10 is shown external to the station 10
but, 5 preferably, the nenory 20 is incBrporated in the station 10. The
station 10 is also equipped with an antenna 24 for setting up a satellite
link 26 with a land station 30 10 via a satellite 28. The |and station 30
i s equi pped W hshasaesl 4% el s apeBARE L 32 cand 1gUdsimiéct i th Rbdal ensh

égeci f : ICal I) Yiﬂlg Ofs P@gﬂlﬁﬂ@@té@gtbhﬁ_ F‘lbﬁlb.hfgn 210 c%;gt%\il)m@g( m_igltuatdtq@qw |
ntroller) of a Public,la i | e Networ . .an il.lustration, on
Chree PLIN Aot b Res s, 255 Shat R4S 5P Bt PRpt BSenbed iPd THe CGRE 40 and 44
are public teeadnenbryelfetiworst®wrespestinel ytof thhesteunbni 89 Y20 and X
The netwar k 42 Hsedo et e when paxbogtipg |0 | ahephablanaly vater ghes a

ITe networ de

public | and 1o . Ircated to international waters, for exanple.
The networ ks4®tien a0 HPLMN (Hone Public Land Mobile Network) for the
t el ephone 4. 25 Each of these networks 40 and 44 conprises a nultitude of

| and base stations defining.an averall |and coverage area represented by

t he cl oud-sh %dsBﬁH'?ﬂe%.B He 2IT& iFUIP RS a‘?‘ﬁdtlﬂgﬁl 8BCEBRPr Fde f‘;rf ew base
stations on S8&ttboay duphiapssaarell Idiefd ni gk a2Bamittihmes coaed ageaatiea. 3The

net wor k is, . for e, made up only of base stations on board
shi ps, \/%Iri)izché%r%k%ssl gggistg?b ée'to associate a particular billing with this
network. Wthin the overall |and coverage area of one of these 35 networks

40 or 44, a fpbilefgl ephopg,camgoa@ WiddPYped with a satellite
antenna 32 and a connection module 34 specifically for
connecting the station 10 to a BSC (Base Station

15 Controller) of a Public Land Mobile Network (PLMN).

As an illustration, only three PLMN networks 40, 42 and
44 are represented. The networks 40 and 44 are public
land mobile networks respectively of the countries Y
20 and X. The network 42 used here when navigating in
international waters 1s a public land mobile network
dedicated to international waters, for example. The
network 40 1is an HPLMN (Home Public Land Mobile
Network) for the telephone 4.
25
Each of these networks 40 and 44 comprises a multitude
of land base stations defining an overall land coverage
area represented by the cloud-shaped outlines. The
networks 40 and 44 also comprise a few base stations on
30 Dboard ships and defining a maritime coverage area. The
network 42 is, for example here, made up only of base
stations on board ships, which makes it possible to
associate a particular billing with this network.
Within the overall land coverage area of one of these
35 networks 40 or 44, a mobile telephone can roam without
the call being cut off thanks to a function known as
"handover". When a mobile telephone roams from the

overall coverage area of one network, for example the



the call being cut off thanks to a function known as "handover". Wen a
nobi | e tel ephone roans fromthe overall coverage area of one network, for
exanple the - 6 network 40, to the overall coverage area of another

network, the current tel ephone call 13§ anerrupted on crossing the boundary
bet ween these two networks and nust be reestablished by naking a new cal
fromthe nem15 net wo é This function is known as "roamn end,
typically, the %ﬁ:’fo& et Aorke aPESEBhNe IR AL PREGT n‘g [ (?ﬁlo{ m ssi on
| i nks such a1$et\fr@fk,exaﬁal eurddit | takeglombi elallli nks ﬁ_hEelﬂetlplOéki 4301 to the

network 42. 10 Each %h qgse netmorkz 40, 42 and 4 congélse%
station spectFPEatTy &d&pt RAFIFE K omTELEEN e?%e "t at three
of these BSGms$atbenseé@thblﬁﬁhedebpemekyebyabeb@ngeng ﬁaomhehmeUmnwks 40,

42 and 44 1o are. feppgsented . The conneetion Jodule, a6l s mage speci fically

suitable™ for connecting the s 2 via
respective semelltvelbahks,SﬁheSWamnbwﬁinéﬁWd?ksnﬁdaleOBAe@@ﬁdeOMSithe

station 10 exghlshyel yn Q- ONG:UAGhe BEGLStalian ak a thpe.o e sl t chover

of the ~connection o tation a new network occurs in  response to
a network chhhgelééﬁwé&jWU%Fﬂblenk$ntb?déﬁﬁw9ﬁ%5ﬁectolﬁb@rmﬁqWQﬁﬂ

regul ations, 4othe land station 30 conprises a selection nodul e 60
specifically for automatically generating a network change conmand and for
transniﬂ#%ng it to the 30 connection nodul e according to the geographic

position Each of these networks 40, 42 and 44 comprises a BSC
station specifically adapted for connection to the
station 10. Here, three of these BSC stations 50 to 52
respectively belonging to the networks 40, 42 and 44

15 are represented.

The connection module 34 is more specifically suitable
for connecting the station 10 to the BSC stations 50 to
52 via respective satellite links 56, 57 and 58.

20
The module 34 connects the station 10 exclusively to
one single BSC station at a time. The switchover of the
connection of the station 10 to a new network occurs in
response to a network change command.

25

Here, 1in order to respect international regulations,
the land station 30 comprises a selection module 60
specifically for automatically generating a network
change command and for transmitting it to the
30 connection module according to the geographic position
measured by the sensor 12. More specifically, the
selection module 60 acts in accordance with rules 62
pre-stored in a memory 64. Examples of pre-stored rules
are given in light of figure 2.
35
For example, the memory 64 contains the following

rules:



measured by the sensor 12. Mre specifically, the selection nodule 60 acts
in accordance with rules 62 pre-stored in a nenory 64. Exanpl es of
pre-stored rules are given in light of figure 2. 35 For exanple, the nmenory
64 contains the followng rules: - 7--TiT the ship 6 navigates in the
territorial waters of a country, then the station 10 nust be connected to

the public lan bil e network of that country, 5 .- if the ship 6 pavigates
in internationd er,lHr1rPaYh%aE?ﬁt?8n%%ﬁ st @HﬁﬂﬁnﬂﬁEﬁﬁ%cP he
networ k 42, andountirfy,t kemhitireb statiigat 49 imust thd fesneecee @i thethsi de  of

a maritine b Ly, en; a (W Si boundary, the station
10 nust be gﬁgggtégE?oﬂPﬁéQSuﬁF?go %ng%ngé??ehﬁgp&gﬁk of the country into
whose territorial waters the ship has just entered or to the network 42 if

they are interﬂ%FE%@a%hi%5ﬂMﬁé¥fqa€€§1fﬁ altemndtiendi redt&F9sstmgn of the
boundary and %ntll t he i%l% has 1eft the buffer grea,
1

keepi t he
connecti on of-PEh&Tétadrro us&t bgp CPRNERESHOICAL EAF nﬁéwﬁﬁghg%geﬁpdTo

determ ne whether the ship 6 is in the territorial waters of a country or

in international ters,. or.even. | ffle rea, the nodule 6_js_ also
able to conpargfzgﬁk.éﬁgébééd% Y%g%€%?t?§naﬁgg;§%§j%%§a{%Eﬁ% %ps%gﬁﬁth a
pre-stored nafi ei margapmenbakindararetdehi:ned the maritime boundaries
between {grritorial waters and international waters, and the buffer areas.

30 The connection nmodule 34 is, equi pped with a subnodul e |
a) on first crossing the boundary, the station 10 must

be connected to the public land mobile network of the

country into whose territorial waters the ship has just

entered or to the network 42 if they are international
15 waters, and

b) after this first crossing of the boundary and until

the ship has 1left the buffer area, keeping the

connection of the station 10 set up in the point a)
20 unchanged.

To determine whether the ship 6 is in the territorial
waters of a country or in international waters, or even
in a buffer area, the module 6 is also able to compare
25 the geographic position measured for the ship 6 with a
pre-stored maritime map on which are defined the
maritime boundaries between territorial waters and

international waters, and the buffer areas.

30 The connection module 34 is equipped with a submodule
68 for downloading a new configuration to the station
10. To this end, configuration parameters to be
downloaded are stored, for example, 1in the memory 64.
Typically, these configuration parameters are supplied

35 by the operators of the networks 40, 42 and 44 of the
system 2.



68 for downl oading a new configuration to the station 10. To this end,
configuration paraneters to be downloaded are stored, for exanple, in the
menory 64. Typically, these confi guratl on paraneters are supplied 35 by the
operators of the networks 40, 42 and 448f the system2. - 8 Finally, the
bold lines 72 and 74 repr esent the coasts respectively of the country X and

of the country Y._ The  dash i nes 78 represent the ritinme boundarl es
respectivel y& gFaHES' c Gt rsq gsd _?%e?megaoﬁ%@%n&né: deCIFET
territorial watpestamdlgnoffhehet h:elumthrev X niner ret itdrealconattens. Y.DdIHiEE)d | i nes

80 to 83 whi 89;%%0@1‘1#%@ ajé!se' O r_t%er déEfBrlfﬂ“cHE 8@ n4ay esbc?x%}dazlg apd either

side of each © ese boundarie ne ab er ar ea eneflt of
which will beesprecappatgntod r oher cauingg itlve %reehdd Y destvedrd onn theyht of

figure 2.5 Tygheakliie eafh bufdericrea CRLFEsPORAT ba andt Idighed 1O d0 km
wi de which extends either side of the maritinme boundary. The width 15 of

the buffer arBiSFBapaPRAet BAF£46le. The operation of the system2 will now
be described wth the help of flgure 2 in the particul ar case of the ship

6 when saili he co r oun tep. 98, when
the system Zglggfcggtl vated, lérbhe% nSOIW if% %%/%%‘ tgwaer g ogr agﬁl c p05| tion
of the ship mamd timendmursiatieso The Vandnst aiitdreﬂosmmchfamhe@f 25 this
measur engat . thegte' @Joluyldatﬂ%ssh'&eﬁﬂé éiosheﬁe a?‘e@ortth%f BdieriGOUREry Y. In

this state, e station i s connect ed e network 40 via satellite
links 26 andWB&ch| nwsbltheeeor&%ncﬁﬂnwt mé@nh 5e§§éﬁ§erthaké§e%h%| ephone

described in light of figure 2. Typically, each buffer

area corresponds to a strip 2 to 10 km wide which

extends either side of the maritime boundary. The width
15 of the buffer area is parameterizable.

The operation of the system 2 will now be described

with the help of figure 2 in the particular case of the

ship 6 when sailing from the country Y to the country
20  X.

In a step 98, when the system 2 1is activated, the
sensor 12 measures the geographic position of the ship
and transmits it to the land station 30 which acquires

25 this measurement.

Initially, the ship 6 1is docked in a port of the
country Y. In this state, the station 10 is connected
to the network 40 via satellite links 26 and 56. In

30 these conditions, when a passenger makes a telephone
call from the telephone 4, said call is handled as a
national call since the telephone 4 is in its HPLMN
network.

35 When the ship moves away from the coast 74 to approach
the line 81, the connection module 34, in a step 100,
maintains the connection of the station 10 to the

network 40. Consequently, in the territorial waters of



call fromthe tel ephone 4, said call is handled as a national call since
the telephone 4 is inits HPLMN network. 35 Wen the ship noves away from
the coast 74 to approach the line 81, the connection nodule 34, in a step
100, nmaintains the connection of the“sPafion 10 to the network 40.
Consequently, in the territorial waters of - 9 the country Y, any call nade
fromthe tel ephone 4 is considere& as a na%ional call and billed .as such
Then, when tHeEE sAPPNEL¥r dasedNY hEndIE ahBOBNEFs TS TRRY T he B f er

area, the nocorei Bdrenhiad ad nsat hena tormertaod lof 1 1de &4 aduadn. 10 to the
network 40 according to the pre-stored rules 62. If the ship 6 continues to
nove away fromthe coast 74, 10 it crosses the boundary 78 for the first
tinme. At thiBhempnwhen ttihe | simtp statdwors 30 reber dsnehe3 r esdi mptafrst he

boundary 578 i, prageeds, aidh a,8tep 106 tRogu Lehst hew, onnec i gl the

station 10 fromthe networ to the "networ 2. In an
operation 108onn¢etikemtief 10hes sdhaitticted M f, tehathes, netyogdveridye area

is elimnategocoddggico fid oxanplerefoner by gsadually reducing the powver
of the transmitter/receiver 14 to gradually 20 reduce the coverage area

until i1t disappears conpletely. Then, in an operation 110, the connection

nodul e 34 discenseskspt Becshalih@Bs10of hefet BeaRetrwoik (4@ st 28 ,nore
specifically, fromthe BSC station 5Q. the,satellltﬁkllnk 56 is

To this end, ,
i nt er r uptted. 1 ¥ n°FAPES opBRaLPERIREY, @hégﬁéhﬂh%tg%FBE 38™5ct &torF e net wor k
40 so that themémt})ethdoksnfobthtigpgeBOameaban® ithe crossing of the

boundary 78 and proceeds with a step 106 to switch the
connection of the station 10 from the network 40 to the
network 42.
15
To this end, in an operation 108, the station 10 is
switched off, that is, its coverage area is eliminated.
This 1s, for example, done by gradually reducing the
power of the transmitter/receiver 14 to gradually
20 reduce the coverage area until it disappears
completely.

Then, in an operation 110, the connection module 34
disconnects the station 10 from the network 40 and,
25 more specifically, from the BSC station 50. To this
end, the satellite 1link 56 1is 4interrupted. In this
operation 110, the land station 30 acts on the network
40 so that the 1latter does not trigger an alarm in
response to the disconnection of the station 10.
30 Conventional means are used for this such as, for
example, the looping of the link 56 or the sending of

specific instructions to the BSC station 50.

Once the station 10 is disconnected from the network
35 40, the module 60, in an operation 111, selects another
network to which the station 10 must be connected

according to the current geographic position measured



response to the disconnection of the station 10. 30 Conventional neans are

used for this such as, for exanple, the looping of the link 56 or the

sending of specific instructions to the BSC station 50. Once the station 10

i s di sconnected fromthe network 35 406-0the nmodule 60, in an operation 111,

sel ects another network to which the station 10 nust be connected

according to the current geqgraphic position neasured - 10 by the sensor 12
EPéder?%/ﬂ

and pre-stor®d FRFeSeBSOTFGY SHhpPes SR FRESHr&sst M Sndi cat e

that the stahépd, 10he NPsE-bBEocoANEGled tadibataetwark th2. sta@ies tile network
to which the station 10 nus connect ed h\aﬂ;% been sel ected, the selection

t.b
nodul e 60, T%S%rp%p%?%??%aeql% SendEE VYRS wof k change command to the

connection nodule 34. In response, in an operation 113, the nodule 34 and,

more speg fi@%%y’tﬁ € e} zupmody e 88 dopploads, t he, Copdi gyrati g,
paranmeters o he station , necessary for its connection to the selected
new networ k, CPRRecE¢@ Rhefoies20 gedeched, sahel |sekedtirn 280dusefte t he

station 10 hag hgeppeeatighradt o & LonnestedorkochhggRetodaint? &nd, nore
specifically, to the BSC station 51, the nodule 34, .in an operation 114,

connects t hetBEafPBREEHIPB FREUAE: vidrk 4> TESPPRRS: shfel (FI5AH BT, Once
t he connectidn3js caepl eiwilbld n 20 amneper atd libectiecalationthd is

swi t che n sQ,_as 0 eat.e_a,coverage area.which.enconpasses .the ship 6.
Tyol car i SeRetabe, BF T onrRa SRR, 28, BPETa Ul ral sRL YR AIRER 5, B hcbal 1
i ncreasi ng theepetation t he, tregsIddtier frecelver changattiilona tovérage area
I's 25 obtaingd;thalymekes 1hePeSsKk Pl €10, Mk a (faldrf rom anyia pqid of the

ship 6. , ,
satellite link 26.

15 Once the station 10 has been configured to be connected
to the network 42 and, more specifically, to the BSC
station 51, the module 34, in an operation 114,
connects the station 10 to the network 42 via the
satellite link 57. Once the connection is completed, in

20 an operation 116, the station 10 is switched on so as
to create a coverage area which encompasses the ship 6.
Typically, 1in the operation 116, the coverage area 1is
created by gradually increasing the power of the
transmitter/receiver 14 until a coverage area is

25 obtained that makes it possible to make a call from any
point of the ship 6.

In the step 106, the "roaming" function is implemented
so that calls in progress are interrupted and must be

30 re-established once the station 10 is connected to the
network 42.

Then, as long as the ship 6 navigates in the buffer
area, the connection module, in a step 118, maintains
35 the connection of the station 10 to the network 40 even
if the ship once again crosses the boundary 78. This
limits the number of network changes when a ship

navigates along and close to the boundary 78.



In the step 106, the "roam ng" function is inplenmented so that calls in
progress are interrupted and nust be 30 re-established once the station 10
is connected to the network 42. Then, A |l ong as the ship 6 navigates in

the buffer area, the connection nndu1é¥ in a step 118, maintains 35 the

connection of the station 10 to the network 40 even if the ship once again
crosses the oundaéé 7 imts the nunber%gf Hg%%or rchanqﬁﬁamhen a
.- A

8. . Thi |
ship navigat'es af 5“3%&08F§sew€5efﬁé béUhdar o

I'nternationa
wat ers, any talé¢phede f4 oms heonseédepkodnead ianconsieieradiaslancall

internationa¢a§§i$?cgﬂ§ghag5t e@”ﬂ@ﬁ&@?k”QbmokﬁuﬂzwiffdtHEEEfBP@r%kpre be

billed at a speci rate.” 5 Wen the ship 6 crosses the ine 83 and enters
into the bubPiktedreh arskeelifhe PdUAdary 76, the nodule 34 maintains the

ﬁonneCEi gﬂ mhéﬁetﬁégg?gp E@gct:f@_stsbg tt_ﬂ@t \Milhg ﬁ% @sutdh@mr]ea;% %ihﬁ:obﬁilmt ﬁry 76 t
as not bee ossed for e fjr i me. e e_ship ear e coas
72 and cross %gfﬁﬁ 1ﬁﬁﬁukﬁﬁpuﬂé ?h@n §%H8éﬁ§¥it2ﬁ0ve?h%f o nﬁ%%tion of
the station d@iftaims hetmet wamnet2 itan t o neheor kt44ionusiObecperdther med in a
step 124. Thiscsbep 124 Ls H.Rerharma | Blba.33me wen-as hhe Hiem 106,

the fa to -t es of the are

apart from ct tha tte referenc I nks 56 and
respectivel yCrepsadefiobythtef te$erehtes 57 and 58 20 - the references of the
networ ks 40 and 42 are respectively replaced by the references 42 and 44,

and - the references of .the BSC stations 50 and_51 are
When éﬁe sLip 6 nears the coast 7? and crosses the

boundary 76, then a new switchover of the connection of
the station 10 from the network 42 to the network 44
must be performed in a step 124. This step 124 is

15 performed in the same way as the step 106, apart from
the fact that:

- the references of the links 56 and 57 are
respectively replaced by the references 57 and 58

20
- the references of the networks 40 and 42 are
respectively replaced by the references 42 and 44, and

- the references of the BSC stations 50 and 51 are
25 respectively replaced by the references 51 and 52.

Thus, at the end of the step 124, the station 10 is
connected to the network 44 via the satellite link 58.
In these conditions, any call made from the mobile

30 telephone 4 is billed as an international call since
the network 44 is not the HPLMN network of the
telephone 4.

Then, as long as the ship 6 navigates within the buffer
35 area, the connection of the station 10 to the network

44 is maintained unchanged, in a step 126.



25 respectively replaced by the references 51 and 52. Thus, at the end of
the step 124, the station 10 is connected to the network 44 via the
satellite link 58. 1In these conditions, any call made fromthe nobile 30
tel ephone 4 is billed as an internatiod® —call since the network 44 is not
the HPLMN network of the telephone 4. Then, as long as the ship 6 navigates
within the buffer 35 area, the connection of the\ﬁﬂiati n. 10 to the network

44 is majnt didd GREhEYGEEM | A7 a &t ep©R9p.2S §Bhe B the 1Systemt2e as | ong
as the ship tedsitidridie wieerst ofi alhavateust0f Khercount tie XsaatYont he

station 10 js connsched, g the network,of canconsralor of othat cgauntry X or
Y, such that™ 1 nternationa reﬁula i ons-are- 5 respe ed “Th Tnternati onal
wat ers, the srattimn A 00F sY connelt edatointhenpeiooek 42gofladnooperacor of a
country £, whighdggalso conpliant with the international regulations. 10
Thus, with the system 2, it is possible both to operate a nobile tel ephone
on board a ship crossing naritine boundaries and to respect the

internationain r gl atdONSna BN bé 4 | Nen& ukestid® Nonesousnakheederbodi nent s
of this systemare pOSSIﬂ’quﬁ I;%r exampl e, the downl oadi ng dule .34 is, as
e

a variant, THpleHERtEH SCPSLAY Lo t HRUPLDY i 7 FAAE nBHi | e

networ ks to ats€hcdel isdrad vt H G Hausitn ther i calecteegh 1 tignyar i ant  enabl es

the operator of the national network to have direct access to the

confi gur@ti on paraneters that he wants to download to the station 10.
Thus, with the system 2, it is possible both to operate

a mobile telephone on board a ship crossing maritime
boundaries and to respect the international regulations
and billing rules.
15
Numerous other embodiments of this system are possible.
For example, the downloading module 34 1is, as a
variant, implemented in the BSC stations of the public
land mobile networks to which the station 10 must be
20 connected. This variant enables the operator of the
national network to have direct access to the
configuration parameters that he wants to download to
the station 10.

25 The system 2 has been described in the particular case
where the geographic position 1is measured using a
sensor 12 on board the ship 6. However, this geographic
position of the ship 6 can be acquired and transmitted
by any means to the land station 30. For example, the

30 position of the ship 6 1is determined by radars

positioned on the coasts.

Here, the change of network is initiated automatically
by the selection module according to the measured

35 geographic position of the ship. As a variant, this
change of network is initiated manually by an operator
on board the ship 6.



25 The system 2 has been described in the particular case where the

geogr aphic position is neasured using a sensor 12 on board the ship 6.
However, this geographic position of the ship 6 can be acquired and
transnitted by any means to the |and sk3t1on 30. For exanple, the 30
position of the ship 6 is determ ned by radars positioned on the coasts.
Here, the change of network is initiated automatically by the selection
nodul e accortifig } P fhe MeaskR e 3 eogrEt ¢ FRGHIRGH ofeg hPSHID. As a
variant, thisaedangee of imes Work bSvhRikhaledheraualinksbyran epar=adedr on
board the ship ?ﬁ - 13 The Iigks 56 to 58 have begn descri bed as_ bei ng
satel lite |iRks tA&Sa VBT AnP I ERese 3THKS W r B5P4BeFUYY PPk Usi ng

ot her transmsshpohe reskhai sachf siserdor exanple, optical fibers. 5 Wat has
just been described in the particular case of a ship also applies to an
aircraft containing a base station such as the station 10. - 14 - CLAI M5
1. A tel econffiuai chasodusystemnf agle operad nign athebpkettiebéphom@sensdard a
ship or an air t, c cteriyzed_jin_t e i '~ - at

| east one co%f%é% a5¥§§ga§§5§§§§ig§>(ﬁ%)aEEE gg?dC%ﬁggs |€Q%P5a?%§¥%ft and
speci fi cal | ystabiorreath ngs athocatatboerbye area for the nobile tel ephones
of the passengers of the ship 10 or of the aircraft, this base station being
connected to a first BSC (Base Station Controller) station of a first
Public Land



Mobi |l e Network (PLMN), and configured so that any call nmade froma nobile
tel ephone within the 15 coverage area of the onboard base station is

treated as a national call if the first_ petwork is the HPLMN network (Home
Public Land Mobile Network) of this ﬁﬁ%?lé t el ephone, and - a connection
nodul e (34) specifically for 20 switching the connection of the onboard
base station fromthe first BSC stat/i a second BSC station of a
second public | and nobile network inlﬁggégnse to a network change command,
and for configuring the base station so that 25 this time any call nade from

t he sane nobil e el Lthin:the r ; oﬂ$%y base
station mﬁllﬁbe C%nggg%?ggmgéagﬁ@lkﬁtéﬁ%ﬁ%&ﬁ%ﬁ chﬁFgéggggn& t hrough t he
second network ifeiARNPREst PRRUBFK | £ t hiS§1iRobi PE 38Nt el &pHorRt s HPLIMN

network. 2. The S&ﬁéem(:@grﬁlz@&”_ﬁfﬂ_ i:H?{F'@l;}éfl Ays@@@regﬁlpﬂg@gégn t hat ih_t

conprises: - a senso specifically. for asuring the gepgr.aphi c

position of the oﬁb%ér dj‘L%%@é stati o?l?n%lja?ﬁr@bnﬁesg?ae% io%t e %%&)

specifically for aohboatdcalle gener abr ngia oretfwor Eendhasygesc i+ ilda 1 opmand

transmtted to the nect i on. nodul e rdi he S raphic
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position. 3. The systemas c alm 2, characterize “that the
sel ection nodul e (60PLiLscadgpeptiones $d ddie thespendprk 0§ Whicckshhe onboard

base stjafion nmust g connaaied AR Ngnas Prgdet es il nesh r wei dP2)
whereby, if the base , .
connected to a first BSC (Base Station

Controller) station of a first Public Land
Mobile Network (PLMN), and configured so that
any call made from a mobile telephone within the
15 coverage area of the onboard base station is
treated as a national call if the first network
is the HPLMN network (Home Public Land Mobile
Network) of this mobile telephone, and
- a connection module (34) specifically for
20 switching the connection of the onboard base
station from the first BSC station to a second
BSC station of a second public 1land mobile
network in response to a network change command,
and for configuring the base station so that
25 this time any call made from the same mobile
telephone within the coverage area of the
onboard base station will be considered as an
international call passing through the second
network if the first network is this mobile
30 telephone's HPLMN network.

2. The system as claimed in claim 1, characterized in
that it comprises:

- a sensor (12) specifically for measuring the

35 geographic position of the onboard base station,
and
- a selection module (60) specifically for

automatically generating a network change



station is in the territorial waters or the 10 airspace of a country, it
must only be connected to a nobile network of that country. 4. The system
as clainmed in claim3, characterized in that the predeterm ned rule (62)
defines a buffer 15 area either side o> a naritime (76, 78) or air boundary
in which the connection of the onboard base station remai ns unchanged after
a first connection switchover, even if the undar crossed, 20 5. A

| and station adapt ecPTEBRRE UserN ST et eq elté%oﬁ?fiﬁ r} eﬁ‘ioégﬂtﬂ aimed in
any one of the preseddngicd atdsthe hasact ssd zesod rapiad pdssm:mmrl ses the
connection nodule (34) specifically 25 for switching the connection of the
onboard base station fromthe first BSC station to a second BSC station of
a second pubBic |'Enel spbtem ast wbrkmedPLINFlRAM &spolse acd e ivedmorrk change

command. 530 6. Th@hél@“dtﬁéaté&fb@él&f{a'xﬁ%i@ clgdm s ChAderigged in
that it conprises the selection nodule (60) speC|f|caIIy for automatically

generating a net wekeEhange® c MM r i3 it ed? t Fhe herRAmEtt iIRFFSodul e

according to the geasused 3Ibugeographi CccﬂO[Sédt[éH] ofbyz he gpioainth base
station. 7. An onboard base s atlo on§§? rd é& or .an %lrcraft sui tabl e

for use in a tel SCORATHTERITD red itn &% m%A
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to be mogj fied by,}he,mdube for..gonn 0ading, & ey, eoNbeIW A te P

to a mobile network of that country.

4. The system as claimed in claim 3, characterized in
that the predetermined rule (62) defines a buffer
15 area either side of a maritime (76, 78) or air
boundary in which the connection of the onboard
base station remains wunchanged after a first
connection switchover, even if the boundary is
crossed.
20
5. A land station adapted to be used in a
telecommunication system as claimed in any one of
the preceding claims, characterized in that it
comprises the connection module (34) specifically
25 for switching the connection of the onboard base
station from the first BSC station to a second BSC
station of a second public land mobile network

(PLMN) in response to a network change command.

30 6. The land station as claimed in claim 5,
characterized in that it comprises the selection
module (60) specifically for automatically
generating a network change command transmitted to
the connection module according to the measured

35 geographic position of the onboard base station.

7. An onboard base station on board a ship or an

aircraft suitable for use in a telecommunication



8. A telecomunication nethod for operating a nobile telephone on board a
ship or an aircraft conprising an onboard confi gurabl e base station
specifically for creating a |local covergge area 10 for the nobil e tel ephones
of the passengers of this ship or thi Q‘asgi'rcraft, this base station being
connected to a first BSC (Base Station Controller) station of a first

Publ i c Land Mobil e .Networ khi(:rflgflylﬁ%dand confi.qured sonthat an.zcdell lin15 made

froma nobile tel%b%to% Wit caver §g8 Mar 8a of " THE GHooATd BaAse
station is treatethdti kdta copapirosas cabhfifurdel énr gramrmatrks i d2t2he HPLIWN

network (Home Publig hand MoBi | g Netyos Ky Of thg ﬁ%g'ﬁoéﬂéph%ﬁb

characterized in that_ 1t 20 conprises a step (1 for switching the
connection of thedUHbRAY Hase RRAtFOR FFomEH - first BSC station to a
second BSC station of a second public |and nobile network (PLMN) in

Stati on so thar thi 5t FRENTaR, CER P e "Pror e RBET F S e apRSHaw thin
the coverage arezeléphidres onboar dodase statisnimi | lorbe aconsiideredtas an
5 30 the P G7 T S b FarBhane oL Lo BRE S GIANned I n ol & m
8, characterized seecihbgally cdwpri sesabiggem (38FaflorCcoasi®s ng ke
geogr aphipc posi ti gy ofc Hehenephoar o bpseh siad | F 3bnanthas sdege A< 1) for
automatical |y gener aéi n ia r(n)ert \A@%Schggggrg Qmant flscc%radsieng stt%tti%% measur ed
geogr aphi ¢ positi of- p '
being connected to a first BSC (Base Station
Controller) station of a first Public Land Mobile
Network (PLMN) and configured so that any call
15 made from a mobile telephone within the coverage
area of the onboard base station is treated like a
national call if the first network is the HPLMN
network (Home Public Land Mobile Network) of this
mobile telephone, characterized in that it
20 comprises a step (106, 124) for switching the
connection of the onboard base station from the
first BSC station to a second BSC station of a
second public land mobile network (PLMN) in
response to a network change command and a step
25 for configuring the base station so that this time
any call made from the mobile telephone within the
coverage area of the onboard base station will be
considered as an international <call passing
through the second network if the first network is
30 the HPLMN of this mobile telephone.

9. The method as claimed in claim 8, characterized in
that 1t comprises a step (98) for measuring the
geographic position of the onboard base station

35 and a step (112) for automatically generating a
network change command according to the measured
geographic position.





