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‘invention relates to the domain of nobile tel ecommuni cations and nore
. particularly to that of nodules intended to 5 identify a subscriber with an
‘operator. Each radi ocommuni cation term nal, such as nobile tel ephones for
exanpl e, nust, in order to access a tel ecomunication network such as the
GSM (d obal System for Mbobile comruni cations) network, be equipped with a
nodul e enabling its user to be identified. 10 In the case of the GSM
net wor k, METHODIAND BEICE F GRMONNESIDENGi ASFERMRYN ATy T S e Rl d,
inthe formof a smart card adapted to be inserted in the termnal. The SIM
card, supplied by a tel dEIBCOMMUMOGAIIONNETWORISSs an international
nunber (or I MSI nunber) as well as data specific to the operator 15 and
adapt ed t o beTheatebgntrimadntignmelatss ¢b thérdonreaimiofahobile this way, to each
subscription there corresponds a SIMcard and therefore an | MsSl nunber
whi ch t hielegematwmnications dedt bye phrti¢ulerlyrtesthat of anddules antendedfto
t el econmuni cati on networ ks, each operator offers its services only on its
nat i gnal idemrtifytzpsybscriberWaith 212dpgatat@r. PCT/ FROL/ 02776 |f the hol der of a
subscription with an operator desires to travel outside his national
territory, heEashmadicvogemunicaticmtdrninal snehvasrikobilettelephoaestfor of origin
and cannot use his nobile tel ephone. This is why roam ng agreenents have
been set exgmpd¢,waest,intordento scegssratedecommutiiCittor networlosuck asitheor der to

offer their respective subscribers a conplenentarity of their services and
} hei r neG8MKGlobal Syistemepr Mobile somheanidations]) netyoshrmadquipedowithraie t o
use his tel ephone by switching onto the network of an operator of the
count ry mivehde lenablinigatsatiset, tobe aderdfsedi gned an agreement with his
nati onal operator. 10 However, certain services proposed by the national
operldx or (voi ethmeasestibtite (WSM retwivek ssedd snoduleastcatled SiMviorls ser vi ces
such as taxis...) becone )
Subscriber Identity Module) card, in the form of a smart card adapted to be
inserted in the terminal.
The SIM card, supplied by a telecommunication operator, comprises an
international number (or IMSI number) as well as data specific to the operator
15 and adapted to be read by reading means of the terminal.
In this way, to each subscription there corresponds a SIM card and
therefore an IMSI number which the operator can identify.
In the present configuration of telecommunication networks, each

operator offers its services only on its national territory.
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difficult and even inpossible to use abroad, since the network covering the
" .comuni cOWR/2MG72onger corresponds to2his own networ k RETHFERAL02776

Mor eover, the costs of the commrunications are very high, since the user 15
ts abroad, and the routing of the comunications is conplex. For exanple,
the call to a person in England by a French subscriber |ocated in England
will transit via France before returning to England. In addition, with

t hese roam ng agreenents, a subscriber |ocated abroad bears a part of the
comuni cation costs when he is called. In effect, the 20 comunication wll
transit via tHehe haddepof agrdseripGonrrith/0pdperaton desiras tonahvelwutsidel

tel ephone network to arrive at the subscriber who will be billed a part of
t he cal | hismathomal tesgtoryehe iFnodbhger toeereddsy thenetwarkoof higeodpematerf 6£ct
tiresome mani pul ati ons due to the differences in nunbering. 5 In this

cont ext , otigin pndsamnot weehis oohileteleplkent.hese vari ous drawbacks by

proposi ng a nethod of connection, to at |east two different

t el econmuni caThmisrwhyaokmingfagreementchavebeemseoup betweenhatiomal i si ng a
subscriber identity nodule of the smart card type conprising connection
dat a Sset speratbrsaotgiféetent catihtivest imeottder o dferttheirerespectéve subsarilbers aof t he
10 tel econmuni cati on networks regi stered on the subscriber identity nodul e,
sai d net tamiptempentaritygof theissapscasfand tiednnetwouks. anong t he net wor ks

provi ding radi o coverage of the termnal, for a network registered on the
subscri ber i dienthis wamduswhscrivertravelling abeoad can tcantiatetto usedsise net wor k;
15 - Reinitialising and attaching the termnal to said registered network

i f the |tzlephonebyiswitching dntorthe metwask ofenvepératoinef eacamtiywheradtenor k
regi stered on the subscriber identity nodul e, anong the networks offering
radi o coddpagtedywhieh hasrsigned aniagreément avithh htsmational opdraperef er r ed
networks provided in the subscriber identity nodule. 20 According to a form
of éfbodi mentHowevarasertaiax sesvicespropesediby thaaational operater fvaide bex,put
into operation. According tg a varjiant of the invention, the base network

i s the oshort aviitien inessagesrdirect calhtowandsesvicsssuch asttaxiss..) begomeaced out
of operat.iaon. WD 02/ 21872 4 PCT/FRO 1 /02776 The different registered

net wor ksdigfigulioang even impessible touse abread, sineathemetveqrkoervesing Be same

country. .. : .
communications no longer corresponds to his own network of origin.

Moreover, the costs of the communications are very high, since the user
15 is abroad, and the routing of the communications is complex. For example, the
call to a person in England by a French subscriber located in England will
transit via France before returning to England.
In addition, with these roaming agreements, a subscriber located abroad
bears a part of the communication costs when he is called. In effect, the

20 communication will transit via the



During the step of searching, anmong the networks offering radi o coverage of
" the ternWw@l 02/0fl8F2net wor k regi stered oB the subscri ber ROEMROY/0RHHAO e,
said 5 subscriber identity nodul e preferably seeks | ocalisation data
specific to each tel ecommuni cati on network. The |ocalisation data conprise,
for exanple, the nobile code of the country as well as the nobile code of
the network defined in accordance wwth the d obal Systemfor Mbile

comuni cations standard. 10 In order to ensure a greater security for the
user, the nmethod may provide a step of input and of verification of an

i denti fi pdeinatiaed svasched telephone hetwerksthamivebat thedhisicripemvehuo avill be
imedi ately after the term nal has been put into operation. According to a
parti cuIbrli/a‘d)alpaoifoﬁﬂm)dalil‘rwhlchfhetmei\rﬂsenti on, the 15 terminal remains
attached to the base network if no network from anong the networks offering
radi o cover agEin#lly,thesabstmber issobleged teeHdchiiresome ntanipulationgidue to y
modul e. Advant ageously, upon reinitialisation and attachment of the

t er m nal theodidferentes ienumpesing.ed networks different fromthe base network,
the connection 20 data set corresponding to said registered network is
substi t ut ed, ht this moatistteths prasept iveendron heeromses these viatintsi dnawinahkise,
for the connection data set corresponding to the base network. WO

02/ 21 872b% ppapo5iR@l4 oxthicdiof cotdiection, te Atldast twoaliffeneiitor t he subscri ber
identity nodule, after the reinitialisation and attachment to one of the
regi st ertelecommuunisativhimetworks,reha radiobessnuptoatiol, tesevoal cmprisimgat hird
party network allowing the termnal to be |ocated. 5 In the case of

net wor kssubseritiesridantitynmaubde edithe smarh cardetyp@ eoraprising eonnection diata
communi cations (GSM " standard, the connection data sets conprise an

i nt er nat senghch asepiedto alawbthe terming tothpeonreated ito aneaof et hent i cati on
key of Ki type. According to a particular formof enbodi nent, the search
for 18 netelesammunicgtionseswosks registarpd on thersubgeriber idensity rnointeansadng
the networks offering radi o coverage of the termnal, nay be effected
manual | ymgjhed eomprisigg thasters afinal . The invention also relates to a
subscri ber identity_ nodule of the smart card. type, intended to be inserted
in a radi oconmygArsAingameng; thgneAworks peviging radjogoviesage of fee di f f er ent
connection data sets allow ng. the termnal to_be gonnected to at |east two
di f f er enfermanabARE aneiweork registeredren thnsehsopiber fidemitst m%ﬁw € said
nodul e conpr.i Si ggl means 1{‘a%rt.oabSearchl nH(,; anong the networks providing

radi o col¢Erdpa ngrgitac ase netwo

15 - Reinitialising and attaching the terminal to said registered network if the

latter is different from the base network.
The search for a network registered on the subscriber identity module,
among the networks offering radio coverage of the terminal, is effected from a
list of preferred networks provided in the subscriber identity module.
20 According to a form of embodiment, the base network is the same
whenever the terminal is put into operation.
According to a variant of the invention, the base network is the one to

which the terminal was attached before it was last placed out of operation.



termnal, for a network registered on the subscriber identity nodule, the

" .20 term WD 02i2IR8 " t ached to a base netdwork; - Reiniti @CIVRR0ANR776

attaching the termnal to said registered network if the latter is
. different fromthe base network. In the case of networks functioning in

‘accordance with the "d obal System for Mbile communications" standard, the
connection data sets WO 02/ 21872 6 PCT/FRO /02776 conprise an
i nternational nunber of IMSI type as well as a subscriber authentication
key of Ki type. The neans for searching for a registered network and the
means for rei dihe differant mgistetednetwhrnencantoverdifferent adbuntriesadn
regi stered network, if the 5 latter is different fromthe base network, are
advant agdofifetentsegions ef theaseame Toansyf. t war e means preferably all ow access
in identical manner to the sane service proposed by different networks, and
t hi s what ever During ¢hewtep obsedrching, anaonga thedetvwerkiserfferiag radiovbovéragee
subscri ber identity nodule is inserted. | 0O According to a preferred form
of enmbodfriin ternhimad,obf aaetwodansgisterediont the sabsciibet kdentityphiodalé,sasd t ype.
The invention will be nore readily understood on reading the foll ow ng
descri pt sobsorébart idegtity naodulel preferably se¢ks lavalisafion date specifisl to egch
enbodi nent, with reference to the acconpanyi ng drawi ngs, in which: 15
Fi gur e 1télecamsmurication nétswork a radi ocommuni cation terminal and of a
subscri ber identity nodule according to the invention. Figure 2 is a
fl owsheet shoilihedochksatién datncosipese, H6r exdmple, the endhbidé code ofithehe et hod
of the invention. Figure 1 shows a nobile radi ocommunication termnal 1 in
whi ch a 2oustiysas wieHras thermiobylemudld ef the nétwadrk dafinad tmaccardpace iveitladapt ed
to be inserted. WO 02/ 21872 7 PCT/ FROL/ 02776 Sai d nodul e conpri ses
di f f er entheGrinbal Systenafor Maobile gosmnnicasionsstandaxdl ow t he connection of
the termnal 1 to the network of a tel econmuni cation operator. In the case,
for Ikanpl e, bt osdertocensuram greaterrsacuritp fRr thespserdtheymathedimay gsavide
standard, the subscriber identity nodule 2 is called SIMcard, each

a step of input and of verification of an identification code associated with the

subscriber identity module, immediately after the terminal has been put into
operation.
According to a particular form of embodiment of the invention, the
15 terminal remains attaché:d to the base network if no network from among the
networks offering radio coverage of the terminal is registered on the subscriber
identity module.
Advantageously, upon reinitialisation and attachment of the terminal to
one of the registered networks different from the base network, the connection
20 data set corresponding to said registered network is substituted, at a
predetermined place on the subscriber identity module, for the connection data

set corresponding to the base network.



connection data set 2a in that case conprising: - an international

" .subscri b&/On02ABANEI ; - a subscriber &uthentication KBCKERO1fOXEIDIy an
encryption algorithm 10 Wthin the framework of the invention, each SIM

- eard may conprise a plurality of connection data sets 2a, the only
constraints being the necessary nenory space and the size of the SIMcard
2. The SIMcard 2 of Figure 1 thus conprises four different connection data
sets 2a, in the formof four couples (IMSI, Ki) each adapted to allow the
15 connection_of the termnal /1 to the network of a different operator.

Sai d net wor ks Imagddsiem theterminaland/or the sbsgribes ddentity, medule, after thed
advant ageously, cover four different countries. Thus, the first couple

(1 MBI, Kreinitialysatireand fattachreentite oncref theawgisterad aetavorks diffesent, frone
couple (IMsl , Ki)2 England, etc... 20 As we will see hereinbelow, the SIM
card 2 i theablage netwerks Sppds datato ashird partyonetveork aldowing tlwtarming) pebsuch
as defined by standard GSM 11. 14, particularly the applications concerning
the cal | lagateédol , the process of reinitialisation of the termnal 1 from
the SiIMcard 2 itself, etc... WO 02/ 21872 8 PCI/ FROL/ 02776 Figure 2 is a
f1 onsheet r eplethncaseyof hetvaorkiscuastiosing in sccerdapemvoith éh@BGila’galt of the
met hod according to the invention for connection to the networks of

di f f er enBysiesn donMobilecommusicgtions (Eo5VBS stardiardothencomaatiamdatat sets
operation of the terminal 1 5 by the user, after having inserted the SI M
card 2 ceampritean infernatianal sbserbpr sambievmf IMST typeas wedhasianccor di ng to
the invention may advant ageously provide, in known manner, a step of input
20 of a aetheaticabign kayhabkiiytypai | ed PIN code in the GSM standard. This step
20 of input of the PIN code nekes it pgssible, in 10 partjcular, to avoid
any fraul udenficgsediag torapartigwar form of eanbodimghty thesegschdor 8 netetask of
deci sion during which the exactness of th I N code entered during step 20
is Jéki fre@a.stemdtoﬁet%@ass@sgnbﬁm@emtm raeégfeogpﬁg A ,n@tw@r'ffét ng,
known manngr, resunes_at step 20 and . the.termn nal again proposes to the
User to EiBicQvesags R te tecraynaﬂfmw@eﬁfﬁﬁ%&nm@%gy@tﬂeé{% oAghes exact,
t he neth&gnﬁgafes to step 40

The invention also relates to a subscriber identity module of the smart
card type, intended to be inserted in a radiocommunication terminal and
15 comprising at least two different connection data sets allowing the terminal to
be connected to at least two different networks registered on the subscriber
identity module, said module comprising means for:
- Searching, among the networks providing radio coverage of the
terminal, for a network registered on the subscriber identity module, the
20 terminal being attached to a base network;
- Reinitialising and attaching the terminal to said registered network if the
latter is different from the base network.
In the case of networks functioning in accordance with the "Global

System for Mobile communications" standard, the connection data sets



during which the termnal 1, thanks to the readi ng neans known per se,

" .reads onWEf(02/2d4 87@nnecti on data sets 26 on the SIM car PCTAROMIA 6 it
on the SIMcard 2, at a precise |ocation standardi sed by the GSM st andard.
20 For greater convenience, the couple (IMSI, Ki) assigned as soon as the
terminal 1 is put into operation during step 40 is called base couple
(Ivsl, Ki). WD 02/ 21 872 9 PCT/ FROL/ 02776 This base couple (I1SM, Ki)
therefore corresponds to a "base" network, registered on the SIMcard 2.
According to a first formof enbodinment, the base network may be the one to
whi ch t heomgriseranl intesnational mambeeaf IMSIdypeastwel @d.a subssoideras the 5
termnal 1 is put into operation, the couple (IMSI, Ki) corresponding to

t he Iastalﬁé)ﬁmllchtlpokwyogﬁlﬁypﬂerm nal 1 was attached is assigned to the

| ocation provided by the GSM standard on the SIMcard 2. According to a
vari ant enbodlhemeanhforseaschingpfor a negisterad netvegrkoand themesals fakenever
the termnal 1 is put into operation. The base couple (IMSI, 10 Ki) may

cor r espotrednitialisasicanané attachment ofthe teraninet of saiderdgistered network,df yhevher e
the SiIMcard 2 was put_into operation for the first tinme. During the

f ol | éwi nigtter ap differemtdrem thel base natemrkuarccadvantageouslysofovancaneanss

pl ace, during which terminal 1 is attached to the network of the

t el ecommuni cal hesodipeargioeans prefepahlyi allpw @ccess midenticap neanmewsp,the; ) .

This 15 conventional procedure of the GSM standard, which serves tq

aut hent i ssamne seheicgguoposed hy diffarent getworksand thisevhaeventhmaetweorketo

aut hentication key Ki _as well, as the encryption_algorithmin particular to
i nt er venwhichnis aaehed thesterprisel tewhick theysebscribaridentitye madide s M card 2,
via the applications of the SIM Tool kit type, proceeds with a search and an
20 i dentiBEEE on of the networks offeri ng radi o coverage of the term nal

1. The SIMcard 2 thus pilots the termnal 1.in order to carry out this
sead®h of theAQPPf(iéFlgrfp apreferied faym ohembodimept, %ﬁ@pmamnp@lw RFOPE02776
The identifjcation qQf the networks offering radio coverage is effected via
| ocal i satt&le ﬁaT@OH?ﬁ EPRUCHJOREBIPE: el econmuni cati on network. Said

| ocalisation data, or ,LOClI.,. conprise i articular a nmohil e, code of, the
country, di ff"gﬁgﬁnvm,t,lon will be rrTﬁpore readﬁy%n erstood on reading the foﬁowmg

description relating to an illustrative but non-limiting example of embodiment,
with reference to the accompanying drawings, in which:
15 Figure 1 is a schematic view of a radiocommunication terminal and of a
subscriber identity module according to the invention.
Figure 2 is a flowsheet showing the different steps of a form of
embodiment of the method of the invention.
Figure 1 shows a mobile radiocommunication terminal 1 in which a

20  subscriber identity module 2, of the smart card type, is adapted to be inserted.



each country, as well as a nobile code of -the network specific to each 5

t el ecommiyEpORgN perator. These two codes partly conpospCHAEROIMB7Menber
of the GSM standard (the first six digits) and therefore in particul ar

. those registered on the SIMcard 2. The procedure of search, from anong the
networks offering radio 10 coverage of the termnal 1, for a network
registered on the SIMcard 2, may be carried out in different ways.

Accordi ng to an advant ageous form of enbodi nent, the SIMcard 2 has
available a list of preferred networks from anong which it searches first.
Conduct ed by Saed shotlelercbrprishe differemt @ionhettiendnta séts 2a edclohdapted 16
preferred networks then scans all the frequencies in search of one of these
pr ef er r edllost tog kenndtteon erf the ddrminahyl, tof the retwapk of sebecdmimmithgofi r st
network on the list of the SiIMcard 2. Thanks to the IMSI of the registered
coupl e (bpBtatoKi )1, the termnal 1 has avail able the network code of the
first network on its list. 20 If no network offering radi o coverage
corresponds t dnthe caselcfonfexaheplej ot telBbnuhuniwatidrshetwdrk tespondaig fio
passes to the second, and so on for all the networks on the |ist of

pr ef €F r ethe Xk tandard,|thetsubderiber identdpenddoln 2n00a)ledh8IM oafdreach r adi o
cover age. WO 02/ 21872 11 PCT/ FROL/ 02776 According to another form of
enbodi nesonneokosiddte aeti22 imtlyatruase compprisinga | i st of preferred networks
and the term nal searches, fromanong all the networks offering radio
coverage, whet harint¢rnational sebsdrdrerdatrabef IMS; of t hem (particularly the
network code) correspond to one of the connection data 5 sets present on
the SIM card 2a Subsetibecanthenticationekey ¥den, a part of the international
nunber | MSI corresponds to the country and network codes enmtted by each
network. The Sipuissibly an enaryptionalgorithines t he codes of the networks
offering radio coverage with the | MSI nunbers of the couples (IMI, Ki)-~,
(1vaI0 Ki)2, &ihinthoframewerleptthe mvantioneeach SIM cand neags eomiprise met wor k
code corresponding to the I MSl nunbers of the couples (IMSI, Ki) registered
on the Sphedity OZﬁgcqrm@ctl@nrdatalsem Zartheronlyooastretnts being thesecessanpr k and
in that case functions in accordance with the so-called "roam ng" procedure
(step somemptyspacaandithe sige ebtheeSIMceardell on a 15 network offering radio
coverage while being attached to a different, base network (if, however,

agr eenent s haIé\eb%Ié‘?I qadel obFigws t thusopemprises four difterent connection data

sets 2a, in the form of four couples (IMSI, Ki) each adapted to allow the

15  connection of the terminal 1 to the network of a different operator. Said
networks may each cover a part of a single country, but also, and
advantageously, cover four different countries.

Thus, the first couple (IMSI, Ki), may cover, for example, the French

national territory, the couple (IMSI , Ki), England, etc...

20 As we will see hereinbelow, the SIM card 2 is adapted to support the
applications of the SIM Toolkit type such as defined by standard GSM 11.14,
particularly the applications concerning the call control, the process of

reinitialisation of the terminal 1 from the SIM card 2 itself, etc..



networks). In such a case, the data (voice, texts...) transit via the
-networ k §VQOx 02/2185& vi ng operator and tige international R@IYEROA/0Z] Aphone
network (prior art 20 nethods). If, on the contrary, one of the networks
. registered on the SIMcard 2 is identified, in that case the termnal 1,
‘during the decision step 90, determ nes whet her said registered and
identified network corresponds to the base network to which it is already
attached. WO 02/ 21872 12 PCT/ FROL/ 02776 1f such is the case, the network
code of the identified registered network corresponds to that present on
the | M8l nunbBigure 2 irea flosushenipeprasentng tkie)differentrsieps af e, formeofret hod
according to the invention ends at step 100, The termnal 1 may be used to
t r ansni t esrbadinmint@fdhe an¢thoshacconding teeths) inventionsfaraemineictignatot thehed t o
t he base tel ecormuni cation network. No nodification is nmade at the |evel of
t he assi petwerksodf diféerentipperdtonssi, Ki) on the SIMcard 2. On the other
hand, if the registered network identified during steps 60 and 70 does not
correspond t olnitial stepel O eowmsponds o thé putteng dotopeperetionoo theptetminalCur i ng
this steg 110, the SIMcard 2, via the SIM Tool kit applications, 10
pr ovdkesbyrbeusen; aften haxdnganserted ithe SéMrcard 2 compnsiagrthedifferene t he
network to which said termnal 1 wll be attached. To that end, during the
f ol | owi ngowpkss (IR, tig. coupl e (IMSI, Ki) corresponding to the registered
network identified during the preceding steps is assigned to the place
provi ded and dhenmdethfideccadingito tsnvinsenitny mayradvantageaisly qaowide, ihe
couple (IMSI, Ki) of the registered network is thus substituted for the
base coulhewn mennek; g st mputi20e0f a seonet sodaeosnmondy ¢aledRIN code in
configured, is then attached to_a network covering the zone where it is
| ocat ed. oG stendard. ddus stamd0 of input o thaePINcosdemakas sopessible; ivi des
an additional step 13,0 during which the termnal 1 and/or the SIMcard 2
sendd daparti@lghdorasaid anyofranludent ysp afithe SIM e8¢ 2i n or der systematical ly

to localise the termnal 1. . . . .
Tﬁe following step 30 is a step of decision during which the exactness of

the PIN code entered during step 20 is verified.

In the case of this PIN code being inexact, the method, in known manner,

resumes at step 20 and the terminal 1 again proposes to the user to enter the PIN
15 code.

If the PIN code entered at step 20 is exact, the method passes to step 40
during which the terminal 1, thanks to the reading means known per se, reads
one of the connection data sets 2a on the SIM card 2 and assigns it, on the SIM
card 2, at a precise location standardised by the GSM standard.

20 For greater convenience, the couple (IMSI, Ki) assigned as soon as the

terminal 1 is put into operation during step 40 is called base couple (IMSI, Ki).



WL 02/21872 13 PCTIFRO 1 /02776 The third party network may for exanple be
" -that of tWe 0p&ZE7ZE having issued the @ Mcard 2. In t hPETVEROIVHIZT7Téi rd
party operator may ensure for the user of the terminal 1 a continuity of

- service by routing the calls which are intended for himor by ensuring
operation of his answerer. 5 In the configuration issuing fromstep 120,
the termnal 1 uses, in order to transmt and receive data (step 140), a

| ocal network of the place (country or region) where it is |ocated, wthout
roam ng procedure. The user of said termnal 1 is seen, by the operator of
t he net wdriiis basessoupled SMLAK1 eidieceforasomksspgnds toedibasebuetwodk, and t he
tariff applied to himis a local tariff. 10 In addition, the user of said

t er mi nal registgredenetha SIMi ¢ardiZ.om al | the services set up by the operator
of the local network to which the terminal 1 is attached, such as for
exanpl e short Amsssdymstos fessfaypof envbodinentethe baseangtvoortkemaydres thees

devel oped by the operator operating the network. It should be noted that an
addi t i onanespephidntheatepeanalnyas attached whemiswaslash useduAs sppnms,thise
introduced in the nethod according to the invention. In the course of this
st ep 350t¢msimal ddisimitwetm opexgomcharoupls (VMSLi i n¢ornesporstingdhdbe last t he
case of it not having identified any of the networks registered on the SIM
card 2, wetwhdk to which|the demainiah lowas attached épasighed t¢ dhe lecstior

regi stered on said SIMcard 2. WO 02/2| 872 14 PCT/ FROL/ 02776 In effect,

t he casepneyideddhy the G standard ordhe SEMedardkeZwor ks is nonentarily

unavail able (parking...) while the termnal 1 is located in a zone supposed
to be cover edAsgosding toea wariant embedinensnthedeaset ¢oatple {EMISIVEL) magphbe of
the couples (IMSI, Ki) 5 registered on the SIMcard 2 conprises the nmobile
code of identieal\whenexar thaderminald tsqele into operatiamt¥he base eeppledIMSLo t he
subscription. In this way, even if no network code has been identified
durilfy skdpanapcarmespond; fos exampleato thatef mbelavork eevening the tgrrigory

regi stered countr thanks to a network which mght not be registered but
havi ng awheraghe ﬁMcgm@ wasput intoopssationdpr heMpsteimes such is the case,
t he net hod accor di n%leig)the,i nvention provides that the termnpal 1 be

reinitiali sedutng lleyving stepcathe soreatied oS Mrauthentieafien'er ed
21 not caBreRCiTg ekeppLiSe, BHrNEVbIRLEBUPRLL (3 aithched 1O taanefvarippbUtir o
Che' casoleeCaTTgnsAHAB AR IOTIs rosking 1 toarpare couats MR gy~
S Sk B S e S
R L
VO 02/ 21@@%@5‘&9‘%@%‘/‘6‘2@@“@%% BRtIC %p%’g’g?“’r?é’g?; Y his termnal 1is
S card 2 of fereRPRE ek <Pa 60 it MBS SERELEHER cViether o
raai ocontbl EaipBRof SRESTAT ToEHIPHRE Prifeed HRT s¥4ch Ahdan e user,
thanks T oqdtiRcheise omé’ng{\?éf}lgecgﬁgﬁné §afd M)verage of the terminal 1.

The SIM card 2 thus pilots the terminal 1 in order to carry out this search

of the different networks available.



card 2 and di splayed on the screen of the termnal 1, nmay then have a
-search ngde @f/A18gr egi stered networks pmd the net hod acROTAWFRO 1162176
invention is initiated fromstep 60. Thus, thanks to the nethod according
to the invention, a user who is often 10 travelllng can keep his termnal 1
‘and the SIMcard 2 inserted therein w thout having to bear possible excess
costs associated with the use of his termnal 1 abroad. The SIMcard 2
according to the invention allows him in effect, to have with a single
subscri ber identity nodul e, several subscriptions, each 15 subscription
bei ng used i nTheddentifieafiondifritheamatntorks Effesrightadioegivenyge heffettedcand 2
al so nakes it possible to ensure a continuity in the services offered by
t he oper kicalsatibntdetadinfitedeby each welekommionicexiomphetwork, Sabd dogisatioenu of
the termnal 1, identical services (consultation of nessages, order for
taxi) ar datw; opds@Ipcomiprisehia peticutdsa mdtileStdde ef the catihbys differssns foo 20
t hese services locally, whatever the network to which the termnal 1 is
at t achedeach woungy2 a8 weell 6s eGnobHe o7 ybthemetvorktspecifec 8 bachrd 2 deal s
wi th adapting the nunmber having to be conposed to access these services
deperidi ntelecommeumestvan kperatahi ch the terminal 1 is attached (so-called
call control procedure). In addition, thanks to the applications of SIM
Tool kit type jhhesetwowodesqastlglddmpose 2ach RefSlarurnbat of thie éxSMbstandard t o
be nodified in order to inplenent the present invention. Any termnal 1
suppor t i (thetfiwst apptigits)i amdsthefrefiryiigairicular yhese registered onuthet SV raard od
according to the invention as long as a SIMcard 2 according to the
inventioB.is inserted in said termnal 1. WO 02/ 21872 17 PCT/ FROL/ 02776
CLAIM5S 1. Method of connection, to at least two different tel ecomunication
net wor ks, of Zheguiooedureuof searchpfroen aimraig theingtvamksraffengg aadicbscri ber
identity nodule (2) of the smart card type conprising connection data sets
(2a)l06 eaoveragemidhettorminalvl tfoe atratm ﬁlreglsler)edtmﬂme Stivheatd?, maydree of
t he tel econmuni cati on networks registered on the subscriber identity nodul e
(2), sai damrechout todifferenhgvayse steps of : - Searchi ng (60) anong the
net wor ks provi di ng radi o coverage of the term nal ( for a network
regi stered onAwckerdimgstoramadvantagepuy fmmf@mbc)vdlmmt, tl"1e SIM card 2 has

available a list of preferred networks from among which it searches first.
Conducted by the SIM card 2, the terminal 1 "reads" the list of the
15 preferred networks then scans all the frequencies in search of one of these
preferred networks.

The terminal 1 may, for example, search for the first network on the list
of the SIM card 2. Thanks to the IMSI of the registered couple (IMS], Ki),, the
terminal 1 has available the network code of the first network on its list.

20 If no network offering radio coverage corresponds to the code of the first
IMSI of the list, the terminal 1 passes to the second, and so on for all the
networks on the list of preferred networks until it identifies one from among

those offering radio coverage.



10 termnal ( 1 ) being attached to a base network; - Reinitialising ( 110)
-and attadNiOn@2(21&1m the terminal ( 1 ) 1Mo said registerP@THERE82776t he
|atter is different fromthe base network. 2. Method according to Claiml1,
characterized in that the search (60) for a network regi stered on the
subscriber identity nodule (2), anong the networks 15 offering radio
coverage of the terminal (1 ), is nade froma |list of preferred networks
provided in the subscriber identity nodule (2). 3. Method according to one
of Clainms 1 or 2, characterized in that the base network i s the same every
time the terniAegording jo psothar fonmoobperbaxdiment,4he M sarddosaying to one
of Claims 1 or 2, characterized in that the base 20 network is the one to
whi ch t heomeprisaallist of preferzednetivhrts ved thetdarminaksearshesfromuameng all
operation. WO 02/21872 18 PCT/FRO /02776 5. Method according to one of

t he precéle ngtwprkseffering radie coverages wiether the Hicalisatian daggofomecaf
networ ks cover different countries. 6. Method according to one of the

pr ecedi ngh@nafpasticelrabathenetveork eoddyatorreipondgto dree of %pe cenheation datahi ng
from anong the networks offering radio 5 coverage of the termnal ( 1),

for adnetsets presegt endhedIdh cardZsubscri ber identity nodul e, said subscriber
identity nndule@%Z) searches for localisation data specific to each

t el econmmuni calln eifacss abhas bgen seematipasadrthergtaroatinpabnender AYIS) ai m
characterized in that the |ocaligsation data conprise the nobile code of the
country &orxasppnds teithe gobntry andnebuerko¢odescemetted by eagbinatmprknThe
accordance with the d obal System for Mbil e comuni cations standard. 8.

Met hod ad&dM ¢ard 2tthetefore comparps theavdes of thewetworksaffeningeadion t hat a
Step is provided for .input (20) and for verification (30@) of an,

i denti fi cQVeREWEkh &@sﬁdﬁ&mmhﬁmsmftth@ aowpdes (IMBL, Koy (IMShdfipecte)

i medi ately after, the 15 terminal ( 1 ) has been put into operation. 9.

Met hbY acegistireg indtomenadryt-ne preceding O ains, characterized in that the
termnal (1 % remai ns attached to the base network if _no network anong the
networ ks of f edilige case of soratauk goderorrespansing to the IMST aymbers efith t he
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charqgter) i, that the search (60) for a network registered on the
subé%?ibé#éﬁgg%yity nodul e (2), from anong the networks offering radio
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( 1), for a networ ered on the subscriber identity nodule (2), the
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( 1) being attached to a base network; WO 02/ 21872 20 PCT/FRO /02776 -

" -Reinitialwe 0g9/2rgyattaching the termngp (1) to said reBCIVEREOD/OZTVOrk if
5 10 15 the latter is different fromthe base network. 15. Subscriber
identity nodule (2) according to the preceding aim characterized in that
the connection data sets (2a) conprise an international nunmber of |MI type
as well as a subscriber authentication key of Ki type, defined in
accordance with the G obal System for Mbile conmunications standard. 16.
Subscriber identity nodule (2) according to one of Clainms 14 or 15,
char act er i zedIf such & theheasee s nétvorkecodh ohithd tderdifiexdyragistered metwork and
the nmeans for reinitialisation and attachnent of the termnal ( 1) of said
regi st er edruespondsk to ithatt present orithe MSIf fiwmber of thenbabe coupke AMSHrKi). ar e
software nmeans. 17. Subscriber identity nodule (2) according to the
precedi ng d almthatheases tle insthiod maccontinglte thefinventtomeads aistepnl 60cERs i n
i dentical manner to the sanme service proposed by different networks, and
t hi s whateweinal Hemagtbeouged to tansmif er ptdeaed ddta (wodadanidnathets)whilen whi ch
the subscriber identity nmodule (2) is inserted. 18. Subscriber identity
nmodul%®e ( 2dmatmiagdittarhed torthedfaseltaletoniunication nbtwaendk. é¥o neodifrcativat ist he
software neans are of the SIM Tool kit applications type. .ASr. A@A, . A@ A,
A, . AQ made@tthed@vehsf the assignmend.ofthe coaple@ISIWK KGR the SIM card 2.
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8@ & ()~ Bhe method according to the invention advantageously provides an

additional step 130 during which the terminal 1 and/or the SIM card 2 sends
data to the network of a third party operator in order systematically to localise

the terminal 1.
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he third party network may for example be that of the operator having
issued the SIM card 2. In this way, the third party operator may ensure for the
user of the terminal 1 a continuity of service by routing the calls which are
intended for him or by ensuring operation of his answerer.

5 In the configuration issuing from step 120, the terminal 1 uses, in order to
transmit and receive data (step 140), a local network of the place (country or
region) where it is located, without roaming procedure. The user of said
terminal 1 is seen, by the operator of the network to which he is attached, as
being a local subscriber and the tariff applied to him is a local tariff.

10 In addition, the user of said terminal 1 may benefit fully from all the
services set up by the operator of the local network to which the terminal 1 is
attached, such as for example short messages of SMS type, voice boxes, or any
other services developed by the operator operating the network.

It should be noted that an additional step 150 (appearing in broken lines

15 in Figure 2) may be introduced in the method according to the invention.

In the course of this step 150 inserted between steps 70 and 80, the
terminal 1 searches, in the case of it not having identified any of the networks

registered on the SIM card 2, whether it is located in one of the countries (or

region) registered on said SIM card 2.



& 109%9& ()- ° “109& ()- "~ @10%& ()- °,"109%& ()-]y*t dEYNCLS, 10%|
-L"109%0& WOL02@PY X ) - 109%0& ()- L-10%R4()- YY0%& () -PCHERVIAL) 70,
dEYNCLS, 10%| .t 109d& ()-L,, MLO9T& ()- L9*"109d& ()- F(109%& ()-
LS&L0%T& ()-s$od09a& ()- :habCLS, 10%| 10%& ()- @ 10%& ()- 10T 10T 10T94
1099& ()- 2109%& ()- L04109%& ()- "sdAEbCLS, 10%l| s3" 10%& ()- 910%& () -
s10%8& ()-#10%& ()- "10%& ()- L 10%& ()- UM aBbCLS, 10%!| sS&" 10%é& () -
$: $1090& ()- ! snt 10%& () -snt 10%& () - 0%S& ()- S10%&! ()-/ @ pdE:/ 10b
10bs210%& ()- s0"10%& ()- 3.f 10%& ()- s@"10%& ()- 9L* MLOYD& (
SY(F10%& () - Ineffect.itdre capenggy Orcus iionemt ( e regigt n@;works mOO/@ () -
I'sf #10%@g% ()-, " 10%@& ()- 10b<"dE7/ 10° " 10%@R f - & 109@ () -

* 10%@& (MOREntady Unava e/@ax(k)mgloq@al@)the tersuibal 116 locatedom@zone

T0° " Tosgpeyed to be covered by said networke o () SHLOUEH L) &

It has been seen that each IMSI number of the couples (IMSI, Ki)

5 registered on the SIM card 2 comprises the mobile code of the network and the
mobile code of the country corresponding to the subscription.

In this way, even if no network code has been identified during steps 60
and 70, the terminal 1 may nonetheless identify a registered country, thanks to a
network which might not be registered but having available the same country

10 code for example.

If such is the case, the method according to the invention provides that
the terminal 1 be reinitialised (step 110) and the couple (IMSI, Ki) of the
registered network corresponding to the identified country is assigned on the
SIM card 2 instead of and in place of the base couple (IMSI, Ki).

15 This procedure of network change (steps 110 to 140) is thus identical to
that occurring in the case of a registered network different from the base
network being identified (steps 60, 70 and 90) by the terminal 1.

In the case of no registered country being identified during step 150, the
method ends at step 80 seen previously, where the terminal 1 can transmit or

20 receive data by the roaming procedure.

However, the user of the terminal 1 can initiate the method according to

the invention manually, and at any moment.
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This case may occur for example if the user is travelling, changing countries (or
region) with his radiocommunication terminal 1 switched on.
5 Having arrived, the user, thanks to an ad hoc menu provided on the SIM
card 2 and displayed on the screen of the terminal 1, may then have a search
made of the registered networks and the method according to the invention is
initiated from step 60.
Thus, thanks to the method according to the invention, a user who is often
10 travelling can keep his terminal 1 and the SIM card 2 inserted therein without
having to bear possible excess costs associated with the use of his terminal 1
abroad.
The SIM card 2 according to the invention allows him, in effect, to have
with a single subscriber identity module, several subscriptions, each
15  subscription being used in the corresponding country (possibly region).
The SIM card 2 also makes it possible to ensure a continuity in the
services offered by the operators of the different networks. For example, if,
through a menu of the terminal 1, identical services (consultation of messages,

order for taxi) are proposed on all the networks, the SIM card 2 allows access to

20 these services locally, whatever the network to which the terminal 1 is attached.
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10% u& ( pomposed to access these services depending on the network to which the

terminal 1 is attached (so-called call control procedure).
In addition, thanks to the applications of SIM Toolkit type present on the
5 SIM card 2, the terminal 1 does not need to be modified in order to implement
the present invention. Any terminal 1 supporting the applications of SIM
Toolkit type can carry out the method according to the invention as long as a

SIM card 2 according to the invention is inserted in said terminal 1.
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1. Method of connection, to at least two different telecommunication
networks, of a radiocommunication terminal (1) comprising a subscriber
identity module (2) of the smart card type comprising connection data sets (2a)

5 each adapted to allow the terminal (1) to be connected to one of the
telecommunication networks registered on the subscriber identity module (2),
said method comprising the steps of:

- Searching (60), among the networks providing radio coverage of the
terminal (1), for a network registered on the subscriber identity module (2), the
10 terminal (1) being attached to a base network;
- Reinitialising (110) and attaching (120) the terminal (1) to said
registered network if the latter is different from the base network.
2. Method according to Claim 1, characterized in that the search (60) for a
network registered on the subscriber identity module (2), among the networks
15 offering radio coverage of the terminal (1), is made from a list of preferred
networks provided in the subscriber identity module (2).
3. Method according to one of Claims 1 or 2, characterized in that the base
network is the same every time the terminal (1) is put into operation.
4.  Method according to one of Claims 1 or 2, characterized in that the base
20 network is the one to which the terminal (1) was attached before it was last put

out of operation.
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6. ethod according to one of the preceding Claims, characterized in that,
during the step (60) of searching from among the networks offering radio
5 coverage of the terminal (1), for a network registered on the subscriber identity
module, said subscriber identity module (2) searches for localisation data
specific to each telecommunication network.
7. Method according to the preceding Claim, characterized in that the
localisation data comprise the mobile code of the country as well as the mobile

10  code of the network, defined in accordance with the Global System for Mobile
communications standard.

8. Method according to one of the preceding Claims, characterized in that a
step is provided for input (20) and for verification (30) of an identification code
associated with the subscriber identity module (2) immediately after the

15 terminal (1) has been put into operation.

0. Method according to one of the preceding Claims, characterized in that
the terminal (1) remains attached to the base network if no network among the
networks offering radio coverage of the terminal (1) is registered on the
subscriber identity module (2).

20 10. Method according to one of Claims 1 to 8, characterized in that, upon
reinitialisation (110) and attachment (120) of the terminal (1) to one of the
registered networks different from the base network, the connection data set
(2a) corresponding to said registered network is substituted, at a predetermined

place on the subscriber identity module
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and attachment (120) to one of the registered networks different from the base
5 network, sends data (130) to a third party network allowing the terminal (1) to
be located.
12. Method according to one of the preceding Claims, characterized in that
the connection data sets (2a) comprise an international subscriber number of
IMSI type as well as an authentication key of the Ki type, defined in accordance

10  with the Global System for Mobile communications standard.

13. Method according to Claim 1, characterized in that the search (60) for a
network registered on the subscriber identity module (2), from among the
networks offering radio coverage of the terminal (1), is triggered off manually
by the user of the terminal (1).

15 14. Subscriber identity module (2) of the smart card type, intended to be
inserted in a radiocommunication terminal (1) and comprising at least two
different connection data sets (2a) allowing the terminal (1) to be connected to
at least two different networks registered on the subscriber identity module (2),
and comprising means for:

20 - Searching, among the networks providing radio coverage of the terminal
(1), for a network registered on the subscriber identity module (2), the terminal

(1) being attached to a base network;
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defined in accordance with the Global System for Mobile communications
standard.
16.  Subscriber identity module (2) according to one of Claims 14 or 15,
characterized in that the means for searching for a registered network and the
10  means for reinitialisation and attachment of the terminal (1) of said registered
network, if the latter is different from the base network, are software means.
17.  Subscriber identity module (2) according to the preceding Claim,
characterized in that the software means allow access in identical manner to the
same service proposed by different networks, and this whatever the network to
15  which is attached the terminal (1) in which the subscriber identity module (2) is
inserted.

18.  Subscriber identity module (2) according to one of Claims 16 or 17,

characterized in that the software means are of the SIM Toolkit applications

type.



