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subscri bed device, the IMSI list conprising all of the IMSIs which are

al l ocated 50to the subscribed device, and determining if the IMSI |ist



Typically, the selecting step conprises obtaining a local IM5I froman | NVSI
pool conprising a plurality of IMSIs for different |ocations, the |ocal

| MBI bei goelwstsd froma sub pool of 551 MSIs suitabl eciraB20tvscisnr ent

| ocation. WO 2011/036484PCT/ GB2010/ 051591 6 Selecting a local IMSI is
advant ageous as it enables the best possible IMSI to be provided to avoid
roam ng charges. In this sense, it is possible to provide a | ocal, regional
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time then the SIMshould signal to the device and ot her applications
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a subscriber even 40t hough the usage of nultiple IMSIs neans that the
subscrilhey pleferiet sidbbdimesi, Mg MdtiddiRiligtddial ndhRbrR RS HHdBD RS préietbar abl y,
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metahod thélchiRRI pR Y RIch ARG thOcalldl Ftyecd igbetify @k Saskatser! THiE dddambgdduent | on
(CLI) faveims angigituabes whern edink D8asvidred Béddu¥e fe &JNbE phRy dédiencikhew WHaed
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comMuNighahaMNGS MaEtRbrks GkounB thoWWNEm Iedst-8Fedtiak Insan@er.sendi ng texts, the
present invention advantageously ensures that the called party sees a | ocal
nuniger dptioaaig, anairbeaNivg stephESmprassRr Bcéititg bacbim@iupidaBoma esbagk framdthe
| ncr eas@Bsdribal tbmnntafiviey ddfcReyieaing dRganys & cUrARPIdEation\O
2011/ 036484PCT/ GB2010/ 051591 7 Furthernore, as gl obal travellers and
cal | er sn ar prgfeR@dl &nfititbertt dihk SdeténMriing 6@ pajoipiided Patriviid n IMBRIiApRARM@NCE Of
| ocal  pHIgsRNGR: biSosdRBed 6lidd) tRy MES| lisOcompriding &l 6f i IMBRSKhiBREKSEIdEteas wel |
as spat itonpeé -Judk&ibeat ddvites Anksddte@ithihgat theo®aBElist comprises an IMSI which is
appropriate for the current location of the subscribed device.

Typically, the selecting step comprises obtaining a local IMSI from an IMSI pool comprising a
plurality of IMSIs for different locations, the local IMSI being selected from a sub pool of
55  IMSIs suitable for the current location.



5Use of these approaches all ow new custom sation possibilities for the
custoner. In enbodinents, different supplenentary services (such as CLIP,
CLI R and wel2b11f3sasar di ng) may be associated with differeot/cBoaosiiver
network identifiers. This allows a cugtonmer to devel op different service
profiles for different subscriber network identifiers. 10ln sone cases, it
is desirable to maintain custonmer identity across nultiple subscription
network identifiers in comrunication with third parties. This is

parti clepddtidg dasdal A Ias baVanisdedss ab @ chabids $RY vdst BSssiblé IMSNBARI IBdSd tomeans
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cur r entthd sMRtia9befliRstrche) SUbSHiIdHIRME| dewiteiss 8N 1 denti fication checker
arranged to determne fromthe notification whether a new subscri ber
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30 to aescntdldk IMSIViRbrde® tdfdcBEndc@wtheitADR, i n the current |ocation for the
comuni cati on device; receiving a subscriber network identifier for a
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so- t 0- gRksigrdl ek@fcorhbenicr Absichtichaeomk BIKkhaitle OMBPisaitA S8ble AMeCRRgH Ng to
a four tdpprsiiesd cafid EpRrtiimy@ndtioddr IdEh® dySteRf.ovi ded a communi cati on device
comgpri sing: storage nmeans for storing a list of subscriber network
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connecty@Bmissiohad tHe Sbscididdevieebscri ber network identifier to use to nake
t he new network connection according to selection rules stored in the
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congecidoferniff@ithAhd b8aldMBMETH GRlUSEd bl @ absemfdadevieon recei ved update
information to update the list of subscriber network identifiers and the
sel ect iggliohsilyethe diapkti®] stepinher CHAPALTBUN RETJ £BodE3poAding MIISBNL BEtheON
recei ptseffctedpledie Ahbther BBVdredye IsOthBf 8aKs\a&fer@xhh trhalhgaethuaeispbsineghbgn and
t o makeyigcdlieW saahavaf i $HREIBRCHINddIntalh AskgleddRERoN hlimbérdat £dubsrigst &
rulses. thEAECHEdIgAget st Multiplet IVSAS PRsinsGhat the subsembdras doaRiig dstgPiaNiped a
met hod dcial tedpaghdguibersaut omati ¢ connecti on of a subscribed conmuni cation
device to an avail abl e network, the nethod conprising determning a current
| ocat i grefefdbly, Nfe HEBSRS fURBEF SEMPASRE GRELIY TEHIOR wheRlthé &¢aNBAIS! HdsStecdf

avai | alyrevigietsmtokise E@sciitbedf deviel ent [ ocation, selecting a preferred network
framthe list of available networks, and outputting an instruction for the
subscr iihedpraricdeerhbstvibte tHeOmetoa etithdracdntiRisBs @beiinigd ansbferel calldiline

2011/ 03&HfE%Hbh GBRO HHhDE Hatkbae kontainitiged pluFaity enbodiferene slbsorited edcé;ur t her
CoNpr i $M3 oWPUtingth& Groféeadt Caokéah €8mbRting bemmubatiorb@inAensEuapCcat i on
device, determning if current network is preferred network, on the basis
of soet Wohén Fekiegtdaor s8riiing textSl Bkaireddny invehgornadvanthgbolidnefis eedTpiat BRS

i nst r uGhileWpdraescedlsBEAInRE e (hETE Gabiladie ) dBVS CRvdrd tHl I5tae18 &6 talf bauK dhdr 1 ent

net wor kndréaddS I diidlefadeeRaV@UE Per DEGT @RPRA. network, instructing the
subscri bed comuni cati on device to reconnect to the preferred network. 10In

one enbodi nent, the determining step may conprise determ ning the current

| ocation on the basis of the physical |ocation of the subscribed

communi cati on device as determ ned using global positioning systens.
Optionally, the determ ning step conprises determ ning the current |ocation
on the basis of 15the one or nore of the group conprising: Network

Country/ Operator ID;, GSM (Cellular) Cell 1D, WFi access point ID;, and

o, .



In a preferred enbodi nent, the selecting step conprises selecting a
preferred theoretical network fromthe master |ist of networks known
to be avawvbablm3ssss4aa certain locality of the 20current IporaiB20mn/05k391anot her
preferred enbodi ment, the selecting step conprises selecting a preferred
(avail able) network on the basis of the networks which the subscribed
communi cation device determ nes are currently available. 25 Optionally, the

et hod FiRyiefor6 26§ I fishaPWavalerd RAd SdsE! bitfchte 81 s tOBIERY iF6undt the

et hod \idifdt bR asRERINGE I0f oo sidkdhdedis skt SdenmSgilitatd Blisirtlss Medrkgiings from
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The I MSI selection rules may be updated by receiving an updating WO
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preferred network list which is stored within the SIMor on the subscribed
comunigRbidMy eedifeerth Beedr@TtRE iREnbet Wedrk i ipsbdvidaty abenipgiatfidn bdevice
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SIMs for each territory (country, region or network). In sonme cases, nobile
phones meRrdbIeIRNEGAMURRBldHSHdVEEeE labbpled, & Meeip@BBusdatd MeorRa868Nd brddkent i on

I s conpat éxtiagWetwork REAGectias 88d td Makdd héwhetidie canmsenbn @f astdedancBtv@thact i on
W th thgpdheaceieetiad hilas. of the present invention is far | ower than sone

of the prior art techniques. The methods descri bed herein nay operate
25wot hguicoldity o ETithRRHBE JTERENMAIDE tire 1918BVIdEMNE nSthddYoB maBaging &fe i mpr oved
sol uti Gfitomatic connection of a subscribed communication device to an available network, the
method comprising determining a current location for the subscribed communication device,
retrieving a list of available networks for that current location, selecting a preferred network
from the list of available networks, and outputting an instruction for the subscribed mobile
55  device to connect to the preferred network.



In addition, as result of |inking several IMSIs to one user, it is possible
for | aw enforcenent agencies to keep track of certain individuals who may
be connecwedow/dsbusari m nal activities. This |inking nmaypealrasB2bm/assaiul in
assi sting network operators maintain rgecords for 'Know Your Custoner' |egal
requi renent purposes. 30As described in detail later, it is possible to
update I Msl selection rules and network selection rules which are stored on
the SIM or nobile phone. The updating of such information requires nmninal

dat a t nRByr&kre@BfbaGimEHEe rhéthSdubtiePEtinptEes nibnitbirey loBaHWpdbids fdrihe
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bandw dgdpadié behcdwbrkasldctionifedde possible to include all of the data
necgssary in a single SM5 or a 35nodified SM5. This solution is an
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possi bl e because of the quantity of data which is involved. The present
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Sui tabllgingl\gﬂbaa st psysegndiet work, in order to avoid or reduce roam ng
charges. Bri ef scription of Drawings Figure 1 is an overview of the
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Fi ayr e tie bSe 8r mERESTANd Grobiy SbRRTiSh GNANDKTUNIY/ eeatovier: @IM BYSURA Cell

ar chi t ept wim ae¥&ys! Rirfl IM dridi dthér fikall Padisl Rétveek IbEatRB)iddtifiérs! MBI provi si oni ng
event; 10 Figure 4 is a schematic system di agram showi ng the signalling
pat hs nebdréfBfed EmBoSIHRHE thdedledting dtdpdnipidas Selébidy Andfepiea\thsdratitapf a

| ocal  In¥ork froBithe nfaste list dfhasddrrs I owd 1B Be e Déertdielobe) ofheker of
Fi gr e ArraRdoéatioshM 5 Figure 6 is a signalling diagramshow ng the typical

signal ling generated when a subscriber enters a new coverage area for which
a new l|MBhother MrefyiedictiRdinidhtthe sévBlinBteK esm@isekisalébtnPa preddrtaaure 7 is a
si gnal |(hviilaBle REEABHKSEONE Masia bf Bel rRitwarks Whidhah&s@Ycab&Y colRichtitn delvive

det er mdaesmirestar@ ceverdtigRivgildorcal M5l is already stored on the SIM Figure
8 i3 a signalling diagram showi ng typical signalling for CLI substitution
when a Gptihsily, BRIMEHBA nisy beRdaridl cutealthe sdbachbaiiédnBunisatndedital theng

di agr améhdd furthet SonfipriiHgereSei®ing vh U date 8 heRidr liSBTRGEVorke Worh igd b6Htiag

signal Igepgrrelating to billing and credit managenent functions; Figure 10
is asinplified flow diagram for a CAMEL cal | back call set up arrangenent;
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n

Figure 13 a Figure 14 are signalling diagrans relating to the signalling

of an iAywamaheosd), khe fregsHtehvahtidrsustsVaRo®S ruldigo wRadH] ukin Wss maki ng a met hod
of zset trhi@iratile IESI tdXhe hesseRLBurablea®tldk in heQiiédOn Gaditior!, & mBhogn the basis
of | ocabésYnises WhieRRisubbEfber ANbt bitadhedad 8:pratrrEd Betvdrkland ik labrt th MdBict

ar chi t agd biiRsivéd €dmB0ABARNS dBADE SLhutbPaticely de@ORTBM B8 tu®éntABNFork Bnd

enbodi g efttteraittatin® drnaRikbie Rhowi thore favolniaBléretddrki 6r skek ebRiBRtiOEto a
i 11 ust n@abivAm®é fdvidarableat@wdikagram for a SIM card in enbodi nents of 35t he
i nyention. Detail ed Description of Preferred Enbodi nents

According to yet another aspect of the present invention there is provided a method for
automatically managing an updatable subscriber network identifier (IMSI) in a subscribed
communication device, the method comprising: determining when connecting to a current
network whether the current subscriber network identifier is local to the current network;

45 replacing the updatable subscriber network identifier with a stored subscriber network
identifier, if the stored subscriber network identifier is local to the current network; and
disconnecting from network; and subsequently reconnecting using the updated updatable
subscriber network identifier.

50 Preferably, the subscriber network identifier is an IMSI, and the stored subscriber network
identifier is one of a plurality of IMSIs stored on a SIM in the subscribed communication
device. The selection of an IMSI from the plurality of IMSIs stored on the SIM may be
governed by IMSI selection rules which are stored on the SIM or the subscribed
communication device. The IMSI selection rules may be updated by receiving an updating



Figure 1 (Prior Art) is a schematic representation of two cellular

t el ecommuni cati ons networks, one in the UK and one in Italy. Inreality

t here ar ewomny/o3euse Mobil e Network 40 Operators (MNO, WobidBoMiostasal

Net wor k Operators (MVNO) or Mbile Virgtual Network Enablers (MNE), and as
such many nore cellul ar tel ecommuni catl ons networks. However, Figure 1
represents only two networks for sinplicity. Wien a first user nakes a call

from a rhédsabe MBI becdansedbr whichhie dridhgbd US Bharfagb afid! progsive st frer
exanpl &upbsdiivkdoMkunication 8&k&nNd user 20 in a foreign network (i.e. Italy),
the call is routed through the |local network's base station subsystem ( BSS)
30 to aptendly, iRt Yskrise &&hﬂnﬂﬂucéﬁtﬂﬁ&eﬁﬁ@ﬁnég@é‘@eﬁ\@%w&xﬂ&ttb%ecs%rbdlo$1 t hen

roused tlﬁénsmwghhé AR thdddidadritbs St teesMiBes ndt dorta aSAVORIMER |s b8l tdite
f or ei greuRehivtlerkand t hrough a forei gn network swi tchi ng subsystem

(foreign-NSS) 36 to the foreign network's base station subsystem 38. The

cal | i snfal praterred 2nsoRith&dd, bife bhmoseePhd pisality of TABIY @apbensvedlitterat the i n
t he oppR&ide ofiMBE LiokY At SMIERBhédah DEpyafE. Way, through the foreign
netygor k' s base station subsystem, to the foreign network sw tching
subsystreteddbly, tthé AHatRo SRt ddpn;iriass |saRalind1 8L YefdfredhétaBHBn SHO DEBIsCHR
(1 ocal NgmkniddeatPn. Tis it HeOsahlevBl iRk aSprefsiRd HebldrR Nstsviigy ststsred RiRh 30,
and fingéd lgymter dhend kiilsderipdP icb@miAAgon AevicdOr7d) bldféraés B4fRofl @R204P/4e51591
11 The upaxtedhg) rédefirabh L!p%jafnﬁ)gltn%ésb% trideh GOEdrd@l seeer ANHRM isl Srrdde@u@h a

(V]

pl usal ikaha@k tHeC alitpibtice dbisieRticn Vot SlibscAbdn Rkim@icdtide BELNOE SléRsist enms.
For eveyeywdtker registered in a particular cellular tel ecommunications

network, there is a record held in that network's Home 5Locati on Regi ster

(HLR) 4R gedgtal, tHreadRic?UtdRaticalippeRRicha dddidhal msss Whish afOBEAItHS udetai | s of
each ekt IBEARA iSHEEY ratjbﬁfta?é&% ak $s MEhROEEZME User i 28lettb ddkeRivhh@ge ar
netyoor kof ol chll-Rtéd Wittsut ARG toScaply MR AintaoS BIUFNES of ladRnéritisyMMasheaeh (S| M
card i ssuiesly Bouhite regibh bendtenes. IaReMBIAEed, imddile eMBIGrdventddilem A SIMis

a pl astusthgGalitipiSifs eimaeddrs pr @nﬁh@ﬂlbﬁw é‘on%al’u@!élvhﬂbfthoé/&d:efs@sl s inserted
into the nobile phone. Each SIM has a unique identifier called an

| nt er ndn Bgditidn, MxbameurBulh sseriitteractide with the fghdfShalitpof thie preseat jpremtenyis feey t o
each Hl&®verdoar somé MBhe papeartisetinignesaiye meshdds destmmrdhdréiatmaydperatennect s

W t28 otvhmlout'tee\meeddse,mg mede dwvag N .cand MBS ine favomkovas soletion.as GSM
networks. 15An IMSI is usually 15 digits long, but there are sone

except ||6ﬁ§d't'qmﬁé%q|typfﬂ'ﬁ‘é”9 peveral 3Mgisifprone aiger, ftiepagshie or @yenferpensae (MoC) ,
f ol | owgengies fekappitiack ofeariab kdivisiyals wiacpay be cemectes VHF'b‘W@”?'E@P‘Gb@a

st andarldns 'tﬂk'”:g aRYRIEQ be Mé‘?ft’H”Rﬁ@?‘i'r@d??t‘@@%rﬁﬂ’ﬁfmff majpainreeRIARIR SV t s
cont a| rYO&'rﬁ;HE‘iOW‘@r eqa! FONIrPESALRUTPRESI on nunber (MSI N) within the network's

h he
P SRR A R "SE@L}P@?w%& Rl TR NS ety
VBl SDNS’:"EC ?fy Whar gei e% 993 ere is a
rel ati at al%ﬁucr‘ (JJ“? H a1\ 25 is the

physi c % 'QLH Irc % H 'Ie '|dg1 t he
t?‘? q? 0 ?% (a ”F %Sﬁaf\)ﬁf‘ aisénQ‘ﬁ Fifle
e &SM ﬁgb@@ﬁ BPiy Ie'fﬂsé Lt PR e R S e

syst em¥REP VYPé%E [ SN YT ﬁmﬁ i 8t§ versa. 30The above hol ds true

when a wyselhilitf @aFRiat /r%étﬂl@ﬁhlaﬁéé O\I;&P |P ‘%e ﬂ%tn Ir the l%sfaﬁ’trlﬁ\}eglﬂoﬁ'et wor k
al so cgl ag \ﬁonR/arﬂﬁ o\ﬁﬁol@%&lf‘é}fs of \%I\,% e BlckEMPLS to
COrmeCtln cﬁsﬂ STV B th'oa\/\ﬂ’\ raH%?érWE) er i |r|t‘a%n§d to

Netyor koCOTNArE id QREiVIdyibel A %Fﬁe UQiF] |ték§le‘ﬂ\/l Ieénot&ef‘é%lj wpetiher the
mobi | e opﬁ%}qgg{,ad%pp & REM an? od he ro -to networ K. Thi's conmmuni cati on

i's possi ecause t ere are 3breci procal agreenents bet ween many of the
avai | alBgeBéseriptionDTDAMWENg¥hen a user roans away fromtheir home service

and i Nty A8 Alseah SENVRWY B thaN&mMBliniORRhLYEtenTRS WABR Iha pPeRXE RBBRTh Rver
t he SSppaeitngr K and the roaned-to network operator obtains information from

t hgshonme network's HLR and creates a tenporary record 40 for the

subscr ifpgire iNisi § SchardaticOsysteds AldgPaim RBRBIVMgEthe (VeI GAtenttGrchité@urél&drigida
dat abasgthwhé pBthi (Botf IMed] sred VB provib iRy Kveger ator (i n the same way as the
HLR i s mai ntai ned). However, the VLR contains tenporary information about
nmobi | e RiGRE B ik RAbrosss oW Glggita'rr)’sﬁ&/ﬂﬁi% OTANrovisiBRIng Prodess tritfgeredoby fand

e

conpect| el b@kéh&t@&hp@ﬂ%ﬂé@@trrﬁis@n)er HiheWhQuathgoshdweiki bed wth an HLR of a
di fferent operator elsewhere. Wen calls are made fromthe nobile phone,

the VLR 45 is checked for authorisation, and assum ng authorisation is
permtted, the Mobile Switching Center (I\/BC) permts tracking of the use of
t he nobil e phone for billing purposes. The HLR subscriber profile (i.

V\:hl ch serV| ces are al | owed) |s downl oaded to the VLR when subscrl bed user

-, oy v o r .



will try to connect to an available Italian network operator 36. The
Italian network operator 55can identify fromthe | MSI nunber stored in the
SI M card wbabivdzessyser is not subscribed to WO PCT/GB2010/051591

2011/ 036484PCT/ GB2010/ 051591 12 the It@lian network, and as such, wll
contact the user's home network 32 in the UK to verify whether the user is
aut horised to use the Italian network. The VLR 46 updates the HLR 40 in the
UK, W trgdreaas b @BhéMatRy SPBtdnPBiag@t swinghielsighalldg lpatatreRindROAE ®oseRBSage
(LU . To&tibYupBss ade) drel ﬁr&Héi@ﬁof@lchﬂMi?R( _UK(?] based on the global title
translation of the I'MSI that is contained in a Signalling Connection

Cont r olFidiae & i€ SEdtiondl 8lddk Afagkdte ok-He INIBEBIIKEBX SPigirefodndea e VLR(1IT) as to
t hesstatus of the subscriber and whether service is to be provided in the

r oaned-Higure 8tiyaklgnalling diagfn shdlihghengbivRisignallihg hBRerH&RMWHen Asliviefibeyed, the
| tal i arnfet vl @RBRGeLESa Rr WARRQ! W IMSIGrevitiohed PLthEIRISI BRokehsf Fig@ki an 10
VLR 46.5:As descri bed above, there are problens associated with roam ng
services in that users connected to a roaned-to network incur heavy

sungharmggse when sigRkiling dRgran® siedwih g 8n GG &tV to URdUPE 6 dahére 3184 inges on their
nobi | e bpnffes tHatiaSsuitble ol NVESIag Hrefy stdredVop i SV user is 15 calling, or
who is calling the user. In the above exanple, the user visiting Italy wll
i ncur  rregUre 809s & Ryhaleg WG shdving tlprerdighdirlg fencohubstitoisloRhsn as wel | as
cal I i ngup8sines usér ik Rfakim@meecdnet work in the UK and el sewhere. Sinmilarly,
roasing charges will be applied to incomng calls fromeither UK Italian
or ot hetig REONE a BIYFBMAS diadFahnSinfIbF @ Figuirk sSNetolMidsa Erebit FrRAHGEMHdtiR@S@ng 0am ng
chargessigalfa_ﬂingwbmfgst@rmliregsaﬁd@adifmauéég@nérhmetﬁ@rﬁs;to purchase, carry around,
and maintain the accounts of, many different SIMcards, or they require a

hi gh deggiee 10fis & SRiplifiéd fovaalagiin fof aQCANEL taIbAtk ChiFSet@pRn@hgémentser vi ces to
ci ngunvent these roam ng charges. However, as described above there are

many Krryie AN ¢4 eifpliiéd flow BRGNS B v LISSD calﬁ)a&'_@alm‘ﬁlﬁtar@hgélhéntpresent o
invention resides in the integration of an additional central server within
a typi Gajureabligih %hén?dti@qlmﬁyﬁbmcﬁttWQlﬁéigﬁ@ém@‘oouﬂ't!ﬁ@s andcél esvatageaitidssl

server thebdabs dfehdf@vddilatriecas required, a plurality of additional IMSIs to
a nbil e phone, when the nobile phone is connected to a roanmed-to network

i N anotri@ire A9 WRH FJuré 34 ars sidheRlirdtiihdrbB ablaGrRioltRd sigRIRIY/ETan ifcdnthgtaigd to
as an I MSI Broker. In one enbodinent of the invention, the | MSI Broker is
ar r angefgdre 164 £hiEpns thebMenudtRendb MhatBsdlof detinytup il beferiRgerurSoaN .
approPﬁh@hﬁn%B@lroﬁMg s elReRe dcatide ture it timd) andtiMechds required for this
empdi nent of the invention are capable of storing a plurality of 35

al t er ngigure 16 Nokgates ardhité Etere8 NihidhHEdnaBIKS hadddgetohe dddninas S& T APRR ifi Ul es
gover nignghodheents bethalinvehtiét: iavg | MSI's shoul d be used. In this enbodinent,
the I M5l broker has access to a database store of alternative (new) |MSIs
for nulrigupk a7ios etimnaRtineEksor SRS tatdladramaor 88U @afdin @hidobinkdHteott hese
newsl Mgh&ingsntipcessary to users who are subscribed to a network conpri sing
an | Msl broker and, who are roam ng across networks. 40 In one enbodi nent,
each SIM has the capability of storing a plurality of IMSIs that can be
used i rPeladgd Descrintion pf rzfe(eqﬂ;ﬁm'%pdjm%tai on) to achi eve the best

possi bIfddwal 1i(Rgor driesis THeheMgiicrerreperdationsef twe ¢alivias telgcepmypicatiens

sel ect iNGAveRs.tae e Whaad ione in \ly: IEvealiy therreare masy maie dabilg Netwerkr ent

t erdfi td?%ﬁr%tﬁfﬁsﬁwoé le et YNetwerk Pperaiiis dMYING  ofe MebiWintuyiNsiwaikt hi n a
45 courknepiers (MENEM3Nd BssKelh many Imerg sglulamiglese@mupisationsi netyaiss. Hewevers|

sel ect ifogire (Irerrep@its PR W ROl for simplicitynsl Broker will send this new | MBI
to the SIMvia Over The Air (OTA). This solution elimnates the need to
swap oWhey péirsivesr Malpsiheprlblame firet Mebile riares! (e doprirshyegrisdpsad network,
Subscr ifgePemple i Bedds tﬁﬁ‘ wgand pesi0 i pdpreigieretyatk (hvediady)alhgigeliis euted
50Updatte@eugh éheriesal Ak sopasendatipit subsHsteMe(BSSM PR dlocarteodaswiesingt he

ai r i niSgpsysiam (oraNSRlySavae cabisether Aoytadityorgh ReceipbalingSpsiea kiwmhesd,

i ncl uddSBat 3hpeiwagt tojthgforeign f‘%t,""oélélejﬁdlﬂéfpugﬁ 8 ALION AgMRK ANIEChiNg SubsYeiedr dat a
connect(f%?i@r,"Nﬁélt?’ﬁT@sﬁ‘&gjof@gnl Wepyork's| kase odetipnesulseirm A8 pEhe 6all 4k finalyd i n

t heQar trowief o kg Heeendhiser s fabile @FN‘? 3hAralisimiepeosifq difpsian plegouigaieiei ons

t o t he SEBISI Vay-Haryekthe fyeigRyebrerks haseritions subsysiemer i the fergion reiwerke
hands etSWSkiag isERsYSRM 38 s tipydidSe oo the foqab natwork syighing Reksyalsm defabn. WO
2011/ 0RABCPndpie raesyarkspas safoncvbratoranBSS) B andvinady to the firsle ti e
of manuPeRiemhene pe programmed to include a plurality of I|MSIs corresponding
to popul ar destinations. In another enbodi nent, the SIM nmay be programred
with a plurality of IMSIs at registration with the network, in accordance



5 wth user selection of countries or territories to which the user expects
to visit in the future. In another enbodinent, the SIMmay only conprise
one | M5l wbter/oswsuf act ure and regi stration, such that acli/gBotons1591

new al ternative IMsls are delivered fypmthe I MSI Broker as and when the
user visits new countries/territories. 10SIM are evol ving continuously,
and currently known SIMs nay be capable of storing up to 256 different
IMSIs in the SIMs nenory. This nunber is likely to increase further.

Howeverther Raphcttans @fl i§ heuttdtbane @orrbdMBlesipidnltis tHhieugH M bisradty! 65 loeatitpl d,

ot her rre%lt%bs QAL FRmNbart NEEY theBRGwbAAEUBEYsPRETFdri 8ldry iBePIragiSErednid Be
nunmber @kticuldpslils thecsh@uRdatidnisHefvdrReth&leNs alrBcraherl inirt Befdbrki®PBmel | M t

I s BeaghestiondREéQste (MLR)@00sE TeRhadR a8 aD i9h céhttyl BHRBEN thailoritiNEBétaef t he
SI M i s cabh éndbile BHORTBULRLNDEr @YR IIMith&izRd 36 QsLthat MrticoMitdet@orReW y obt ai ned

I MSI. The decision as to which IMSI is overwitten can be based on a nunber
of factiesHLR SHoréX@thilseof B SuBsSHskrldbritityRBdie (SN dakd BEudPbP e mobile
over W ighbR& - opetdteiizge MIVB! et ohNaEDe@aN s ad 4 eistieastd with ¥Rbedudaave
beap uspsttboRBSirbliSHUMIEH ¥ indtYteBnto RS Mobild SHbrREEQEILSIPhEs RRBIGualiddnafiemt | y
used | Maligd ar?thtdgtidiPMobil®k B scBeMahtity (IMSIpkRBREEa plimbR&eyitatedsh ALRI MBI s
di strihespd IMSISUBRCLEEIS anf rhosie heddHamtht UsRrébnhé&s amith BEeHeWddiForks,n

addi ti amsludiMteCOMAl arl BYBO rictwarks aB el ok G dafwrkdie HLR with details of a
current I MSI for each user. This is necessary in order for other parties to
contactAraIMESIas ushiflyl B #igitd)@ng, SktIth&ratark Momevdiiceptidhist T@sicall teeitsh 8i digits

or i gi nalre tHE1obilet CHEFTRRMMTB @I R1I8Ned B SheeniBpil NBiMorioE od @\/II_QC?,Z@imerZ

i nvent igpgitst dm;chﬂah SQhndhe) bVBI Sigian NN ARNsichS SuRdatd). SRS EnhdIfiflg UGS can
be recebfgth aRdbAS &tbti&urd@dtiftcatiérﬂmﬁwr(msm') WitHi trRCHeAnbrRERAYBNTcPbas@Ny
reasons in that |aw enforcenent agencies nmay be able to link call activity
from usis 4150 @BRPESSEE | PaHoeSRISISIBNS URkich Iafe asklitd|ésHbnet Menbers iuskd Yoyof

|'i nki ngnoisierphaaed Winakeandirédedeettils CRBEH MSESDHK 6gbRBS himdiyeeyUbIe HORD user
i s hel péedrgf or "Know Your Custoner” (KYC) legal requirements. In certain

countries, there are specific legal requirenents relating to how users may

be 35 |h semeRArithdre i€h eRRRNShIP WERRSSH BB HLRC MBISDNYINISI, ane tRndiediTRergiMof t he
pr esents ity gRYdicd. device WhiweshtIng 4 e&cdriiefUBENMER T SENSDRAFI the Ahjue
i nf or mafuhfber (iLEHBYAY tBEYMSHiIld phbfe.CTREUMS Ak e AR08 eluntifleagfdinRg ukérat

steps tsiBsdtbfig tLHE retrdrtk eart the FEReS tHeosReermihae hapsCOBEBNE td hsie drgal
requi r eigNlessa. 40l n one enbodi nent, the present invention is arranged to

i ssue a hidden tel ephone nunber (MSISDN) which is used for call routing

pur3pos eFeldbolvBBoldsafue Wish H%86r tGanite waay MRAEthedomelbedl etvdik fb 8 TordM SO
cannot reSgoR dio alled BeloaP@ilth Gfatwéik. HORRVES avttin himblile FhénePHitGAERSI0 | N
anot hercopfddion@nhetwidiie i€ a8t ndtNiHRNhbB/IbGaI aigtatdedhd oroBRketfty AdiRomkser of
the i ssdathurddatibed amRome KBMd et dYR!iSMers® V&) wWHetetnthbemBsies pibrielisot her
parti esutidiséd-to (MY tREIEFNel D FINYR, TRISCbRINTUNTRAYSH s Rissibledfecalgdlfe diedi a)
Massr eqedip@caAtrddristad bstweps nixel of thesdiBialIé RethoHseFators. t hei r country may
be gi ven new phone nunbers. In one enbodi nent, the present invention

noti fi aghéhe Wserodheravexafdh eheibhoflR0sdrvias SHadiates 8h \drée sbSVB)byabsahdnown
as t extopBRAGAGRSSsagedTRId exbiardd) Glehahe BB alblvirk MLItheC Afahd-tBehdi@ek What
steps hpertéroodisind Beahiatied ekt the@lofieendtierkiseHER RPB & rélIsd 8 tebiporaBereteldeas ed
t 0 gohemdr thé sUBsdriBeift iBRMIRE LaéRidn RigistdrTVERIES, @S TRe VILREs BQEabact Whidh My
have ' kaimathtaib&® bp Rl @petita(inf BE sameans) SethatHieR td MBinkmicd) eHowser g

t hem withérVORVéoh M sSteipdraMpInfiiatibm abiteh@blle ARERAY thh€sre cARENRBI0sAEH WithR

syst emipd seiRe @FQO6H (BRM totiectddtio RieAGtorkd speeatblOBut whdQire subscribed with an
2011/ 036434 dif6MBAOISHr ol I8dwAre MY R @hlisSdrd nidiR fIHVECtHeaAtbikeMBRE Shé WILR
cerjsai s 6RaUREE f@Sauthdrk@tidn, e WsslimBgtdighdElidH R MNsdrmlted adhe@shiler SARAINY

di scus ehtHImes) petiitd Rackirf\6MBe 88e BMBE h@ile Phohd or HAIMPONLPoEsWIhH HIRA

net wor ksupkdribeRrprofé @ atneithl Behviced &eokiiwel(ds ddwiidideds @Nsies IR Waida need
not be dubsdribed dser trBgistehy ®hcakonmtRicwotdy bl bk @B/leaiordoting shd@be

net wor ke@pstk 2tANrcall IHANGRMEANIBINIAG relftd dAIrdata edooRd KCDRY g&ferhtdfeis dopemyan a
colshectth@ My - ©e+HR/SLR ROhAGiVeREKS. The network communi cations with the
plurality of subscribed nobile phones 101 t hrough the 10base station
SubsystgyusivglihetxampRy inFagura 1Daseet SBREARIIMEa HbEld AWOR Iopkrat&iaiiéhe UAL | On
cont r olvisits 1algS@henaRd ugeMrbiéLinIwly GRd RBNEIBA tHEEmMOMROhonEN thed@BBileSbgneon
subsystvaImrg a8 EgRnsbl e an \Wvhilbld1RalldnRhetddrk offersibr 861 THe' Raliah MBUAdR lpefated t h

t hes| Mohn Rianie) frdr 8ha S iaiunhther&tdre @ @ntheNsIedrl tiidthhé uBaak nef Sieeriey 1l ces
system (BSS) 15 nodule 113. The I N BSS nodul e has access to a user dB 112

whi ch conprises a record for each user subscribed to the network. The
| N BSS nodul e 113 is responsible for nonitoring the user's usage, i.e.
voice calls, SMBs, data usage etc, such that a record is kept for billing
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25 (i.e. USA, India) where there may be surcharges for regional roam ng as
well as international roamng. An I MSI which is registered on an HLR i n one
territorywoizbii/dessdeened to be roanming if connected to a&cmaiBrOrksHOR i N a
different territory. Therefore, for eg?h territory in the IMSI Pool 109
there is a sub-pool or range of suitable IMSIs which may be used. This is
described in nore detail later. 30 The network al so conprises an OTA nodul e

whi ch itfe BaIIANESRotkOaRERS sudhd AlIEcIRSs: RULSsrd HIRtd ARwWBIRCITER tRS URSBEBRRI Y -
See ar hHhek@o useP 4 adRétisbd@o Use fedwligh Aetwbhe update nmessages may include
alternative IMSIs and/or rul e update nessages. This updating nechanismis
not | i Mineedl RUePuHYAted e P RALS 6F Mg ik WitBlosafdn AS&ARkieh @ef BSFSwith iat may
al sg 33keattedpdfe Phcdhie (1))herheupd didsagdist 0t Y R HLR(SKE Pastdl difie
versi orgotRf tild §hdiatRA Fahé WABEIhaRdcattsiRed OF a GigrallingatdrPBctdn S6itkd| FEst:

The HLRstceP) aeldhs theal U anged LRQUICQRTSHAS @t @LRYIThsttoRhél E@kist of 18 siisycabem

net wor kid (HeeterisBflide)s tPbEp@idBe ik kosRed-8 RstiofkNGE. tA& Rdlian HaBwork. If the

comuniygat isAtHoRdem ehe RATWRREWIK gehbrieaRtte HBRINE F@BrdYBF RIUSEr iInShé RaIRMgh t he
SShonetww 46.105. I n the arrangenent shown in Figure 2, the honme network is

shown as including a physical networking infrastructure, including MCs,

BSCs ant Bdseibe@@BdBiSdhbR BieOMioBRN® hsdcRtdd ANMAlrodMing $t5@Ees inTt [Belghone.
I'n embedhAddié$tord rdafRedito elidrRihcut RS stldhBaRjEsSwHEh akidpoBysiliaglcamesmor k
i nfrastusitgt 4dts seReEEsNEH tHe PBIRE Phondsn THI4CIH tAueCRYBrdIdsREofNRBIe RS \WREK sTRY
tragt ewfny, HElWHONk Cblﬁrég\m\&hsérhﬂw HREALS eBRIN e, tAeNRet SiskAGNEHE &4l iASUrAN
FNO. Moérﬁinglcﬁ]@k?%é% Mg 16EHI StafidNphsheOhurnisers Sk aHiead dhlidgl theinBg il gRr
pref er eRaRS naM@drid e avd QK Sind CelQEvHEAP PSIMiREY Wikt chiiges WiRI g apigifear il ned
by the if@mihg eaRTtow Bithet UK, AGKRY drdtherphohe AulBEA&i cul ar physi cal network. 50
Figure 3 is a flow diagram showi ng the steps that are carried out when a
nohipl e PRI akttReRbEs fof reRidingthedelroaminy EHaldes G atbersdmeSAOMRY rdfleR a
nobi | e trdIDssiTth BaFchb &R MBIy AtolmdeBn RRinitdlh heddbcalf® of eha8ddifyreANOMNE4rds,

oper at ¢ thSERRRGES RGE RYFRASUGSEr OMBfactifitin Bider fRUtiIRBANeSS thBa&jenaEds. toThe

r oaned-dirguiéitahede ARANANJIShAGEQ HBLEVRR Ad _@Qédrib_@d %Bﬁe sureta®any KleRnand
cr eat eprablémsMGh Midselsepided. f or the subscriber in its VLR The VLR then WO

20Db%/ 036484PCT/ GB2010/ 051591 15 updates the HLR with | ocation informati on

over SPnherbddecoflths ptdsent bsialon refigsamané Hilgratidiofldd dduitiontl &htraPsdrig HLR
based anthimg t@icdbaéliuldritbiBcdmmosicationgeBlork ITehd MlitidnaRteritl SeMERI @Ak fon t he
Si gnal Igre\gd&anreuired £pnkaRy oPabbitiésdPISId tebdmebile pRordel)whBRethBlLdtotirf or ns
t he VLRhahe istcdniBctell & HFodthed-EnetWBIKGH aR6thePElinREEH. THeraddgienalsehfalbe

pr @y dednjeRistBRricdasasdah dBneioker k. The | MSI Broker 108 is able to nonitor
the HHR log files 150 to determ ne, at step 202, if the custoner has

ent er edn dnBRMBDANSOF tHe inl&RichUTeONVE) BidkerehRERGEdRtoNRIerBMENvh¥thef e | MBI
Br oker siQ8aa¢ aPihdiMgbileprone asRaHppRsPriate IMSIKEr thBeosmEe@tslBethvork. tthatsiM _
subscridapf w@ired iforethislObedikeat of eROmdsNoRl @kl eihable dMabrisy M) plukiigseer t ai n
wheshergitbhatite Bidlsabr gireienhastwarks! Myethdiivith dssosibietialble do0smingalhsiothat ry.
The | M3litela@%e1MERBsherild beasetinat trs SHIBSEIMMET the AMINDreREFtHIY Atsss i€ a

appr oprdagdbaisé ebrevbre Bitdragivet @leW) AVl dorGaMItipRE Yareignf etwbirat (FR@s) i ahdl R

count r yarrahfed @ distritRitd MseBidW eMSW bd népeiabpy tol BsérbanrsdIBRCEUBRIbSd B M by

t ri ggemefgork 3bmpigig 20 MSE reksremdi Who afe (FAMingsndéSsnetdist he appropriate

| M@b as well as the rules on the SIMthat are used by the nmulti-INMSI applet
on t he | St @Hbddinéit] &5dh $IVEhED eesdpabiMl ofi storgRAblurlit) 8 IMBIS /st an Dee | MBI
Broker s8¢ af 8$pbdifid teitbgWcolvitly diasqibReD dehieve @rloes2 Pdsdipe abRAg rabs Sthep 206,
the use|MsalsERaY &lSet dl rllBEtd Ve tROELIBEN of theSbabt buskmile MSI. Edegdin@ Qbert he
componesitess W diffidrant BRIt (OB §ReW ddanthpvBut itecoliMIsdB3be lkeriew FSRGY @itias au t h

t hasnetoonntky), tedNISE Blokeh QWB kiR tHeOpast PoSstle IMSPabd Mbeisiesion riies Frvhaf  a
mobi | e tpiigsie BedIMIBroRSWaN kend 6 HEWNEBISAR tleRSIM MBI O afrer Air fordA OTAis

nodul e.solution elififatdsanainked @ PRAHBUCTSINGY Rb&finéw iwhalesHRSHtvERIdebRCRICoMR

updat e dvhiidole ISRbsEHBARs & iddied 2badaNiBRalaSPWaen BndivBbfetavailatle.sChenmat i ¢ bl ock
di agram of the functional conponents within the I MSI broker108 is shown in
Fi gor e Updafs sitDWanagdreent\3l thBraaken ha8siepam ibsefchived Mobr tHedait @itelfdd@, and

| MBI chefigednyodvilaBB A FadieSomrritage Sdmd exaflples gHEledS bal s kR NRiiteges, a
schematdeftull SigkalfhRehamerf de@arf ymatdopRattioreMmRanaissagihdg, WiFit BRiefo 830. As
shown tvigig1AX. M\ Gl SiaBecRirt e @Atwill Mpréxdile tRatC@TAe rshaMhcRiNE 8 Dossibiel M
appl i cabhrsctiom MMRB)mSHHE HaBbise a8 Wl ighdr wisth ddPoRtarstceisy @dta tdeheHdMdsetnd a
datsabasevied Buet agwabd adhclidlosa PeswaaiRddethdsdl @s, and MsI SDNs. 35



The nobi |l e phone containing the SIM 530 communi cates with the visited
network over the radio network shown in Figure 4. The visited network (MSC)
det er m nasof20nm3t4sat conmuni cation, the current | MSI 54@cTwiB20tv/dsii@1mobi | e
phone is using, and this points to the;HLR (of hone network) for the
current I MSI 540. In one enbodi nent, t%e mappi ng and 40 routing rules to
the Gobal Title (GI) of the HLR are defined in every operator's IR 21. The
visited network (MSC/VLR) then comrunicates with that HLR over SS7. This is

shown by ok lePBod@ferit thETOMI Bayt-at Ae BREWA nidhufctliié Soedprogfainith&dl &FnBINgE a>50
comunighahies omMiBIst bsrddebndidd taReputhit BedtingtidhHz. IVRhoBEP ERbodiRENt, kRE SR
scannemapile pfgfaniABE Abth ta0pl SR dfff)lﬂsldl-é?_ré@ﬂrétioh@ﬁthh_ﬁg nefVbrk,NH adedrifanckhe

| M5k brvmﬁqrseil@egeét%%f O tIBS S8R Bore8Nd dhithe 88erAXbeits td Wa in(thé Ritgrd! Ihent

| MBI 54QbteRderAbddipba, thet SR (kY Lédly f@mpier ¥nd-amd | srter Up@atRcibd Cdhdl S

| ogged registrdtRnHbiRh thet alPofGhy BBwRIBSGTIVORISIS e déiVBle i@ KRy INSIBryrdridsi es,
usi ng angefhedfthé Us&rsidits Melv daheiebidtorfied.es 560), if the Active IMSI is
appropriate for the target country. If not, the I MSI updater 500 50

r etibi €\@¥is e dPEIVIAYcoAirRIoLsG2and dFtently RAIOWM SINMERayROEaphBR, oftstgfighgy tow t h

| MBI opseafitoad IVSH Bahé 8IM%Eh&heryWhis RuRbEr BXIREIYEE thcrhst M@thar Michevehe

nobi | e rphraRssé of ERSMirBbdridfuVBIS flae@id 8IM & ableeo i, ARRIMASMbEt @nkivihts The

t erm | g8} mesin tHiit SnPPELlIMERNSadeR! it thBhubdePbf IMBIato b8 stdiéd WERIK tise SIV.T ent

| ocat i R, case vhehatin augpebilin@ iBeBehdds iaBgbraing e adnel Mabodileht apBRApresent he
HLRsof ihamtivh, Thé SV REIB tddyndmidifly Bdervritd® SoFd PRIS| tvitht DAdwI @biaes, IMS1. bei ng
a subsciheb@dcidich as IONRNPIMSI B bRwWARETE cheibel badel - orPa Hlinfsdd SsTerdctaRover 1t

i s desigxakbR, bRy aPRRANMSP 2§ b the Gids td/be Yrdfitdd. QRGAREANBISHBAOANOREROL 16
subscridged teeage drwHiHIRAVE Pedd bl le88 e Gerity AR bE &SVerdtedl bdfdtet b sense
may be gopulbfteabh®uded IRSRAr ti cul ar country or region. In sone countries

(i ... USA and India) users may be charged for regional roam ng. A person
ski | I edrhenM1®réielr ndihthind RPE&EbALof thatstnhe bR IMEIsddtabute® tdsistibddls for a
user' s thay foat al gt diférent MBWBRS! InldMaltioBthe PSS BidkaPlsaarfadbed fuffa!ther V.
regi on IR Rek ¥etakis Whi ebrréhamss &3r dash abéraThieds heceskaryiis oftled Porfdssti galrest 0

sel ect b BentBerst udeMaholiiugind atclpentt Msawhich foffer£flom et aishgid IMBI.ch the user

i sJshstructed to attach. In addition, roam ng charges may be applied to
i ncom ngisCai bavdrtagebt tid emBBBiTenedf HRObRRENt iANshtIoRaHSt siNaF GRSIMSIE H

M ni M sgCisong Yey RVaibEetbad tegetthebeechisyidng dteBaled(toaBé @datl )ThIsVEI s
with n%tdw@rﬁtalfedl@afm R@nPréohe @8 that TV ehREimdnMabedisk na¢ beMBlle aPRikegdional
sel ect iRAvifyUf RS usdre PSS ibstfodd@ePhéeommdul e 103 (arrow 330 in Figure 4),
angot hen on to an SM5 center (SMSC) 104 (arrow 340 in Figure 4) which is
arrangefl dditeandnhé haciligcal ihkiRy wee ddasultdBdr aipercat | aaliesPégsid @ dnel es to
t he SI Mub&hieSMberTe BERAR fdraKkGMWY3BOCISombBYKeCHgalFBguitdMRIntdipdat er 500 al so
records that this IMSI has been sent to that user in the HLR record for the
user ( ahrevairbEbuntricki Bhre Ad .spbdifi® Nyae fditerRAts, rdldting! tHove ieslsemap e 1S
ablzg t gsgiiet QVithit@lephdreMunierslabdacReAInGltd Ge drilodiBent of theehrasénttimentrbrViit

al r eadys cos¥stidISfor i LS aol WB! sémr abibi@ohar gRérmBbAt (tiroubh bRe Slitible20

al r eadyohmsuridation BhaiHel ) akgardMglwhat Beips titheuddyiphusBtempleteliftriér tb bBGiblePiooVi de
a new Igibipleté the@B MR diréerhts. t he | MBI Broker will record that the SIM has
an appropriate IMsl, and will await a further LU nessage when the SIM
congect|s oh@ enfiddihétit! e pReden® invehitidnnig drfa@géd Ry RBtid atteddept telePAond Mihberl N one
enbodi MEBISDARhiVR usBuakedalITBtingGurnsises 3o GRAsEr. MdlusBeis el made gwarer ed
tine, t@iadeekbémald dohRinSbivbdirst ©athe phties Changaedusevsit fhioCtiNRirggdeEopr i at e
251 MSI. The I MSI Broker may then send instruction to force the SIMto
change |h Mhbthef eRfoaBRAL Ythe Drgseht MvertbrBYarffiges tto RBtiRRE QRE 8f Bel igeiRld | MBI

f oram t hetepitseatlinttad IBISDIOS sd Mt & catbe RRsé® BBSH SarBés fRELI BLIpSsed. taki n t he
SIM  Aldbeiéladertarl dountrize (B Mkamplerifgig) May fedqiire dddftlonilr Neps BéfolchgibsdidedBr oker
108. Regarsdharsir eburmyeny bb&vappiep bh@icehirabers Mal oréeémbedimeht) eheShidstht

ar r angeghentib AoIgies Ak @&RPIfof 8drifle By dhibft Rl dvhGSEEMNCEX SIS alsb RnBR A SE Nbxit he
new | Mpheds@géd)ec-pRANGr alyi @t iRalsie sdmrhiificaiow réfbd) ahathsteps Slatedo et wor k,
S0 shhatcabrt@ qupBRrPRaaEShdne Henber BaBe Fldseditd&en@n the visited network.
35Addi tional Iy, according to one enbodi nent, |ocal Mbile Subscri ber

| nt egr at &dtSeeVvamRscitledi thal iMNebiwer asisMary BohBhehiwbi) malehales knalvhotat ed by
the | Maub&¥rik8rusecnbi @nBiaeraBRatiAg bieford RYUIRG thdraiwithaldwenss|s and dsIsDNze

user' s ipkérgighdouddrieOCaiceds BUSHIBIe dyistetn of bee BRBBGINTBATBE theOpreb&ift ithaRitiodN
their hone network), even though the subscriber is now registered on a
different network with a different MSISDN. 40 This functionality may be
illustrated with the help of Figure 1. Userl is has a nobile phone
registered in the UK Userl has an original |IMSI and an original MSISDN

W thout the present invention, when Userl visits Italy, he is charged

. o r B o o



WO 2011/ 036484PCT/ GB2010/ 051591 17 1. An interface to the HLR Log Scanner
on which it receives I M5l and GIVLR nessages for each LU of a system
subscri bewo 2811/8384nt erface to the system HLR commands toT1/GB20Rais139eve t he
MBI list of a subscribed user 5b. Preyision a new | M5l for a subscribed
user These commands coul d be any query protocol. In one enbodinent, this
coul d be achi eved using Lightweight Directory Access Protocol (LDAP). 3. An
out goi ngay sHtf/ tAe KYId fequPerhBfts @rtesanvidi@gick Widdhreghivied tid sdmidnar gk | es
(EFs) qaqdifetheptdMisspsepdssved Wi th the I MSI and other relevant EF data. 10
Figure 6 is a signalling diagramshow ng the typical signalling generated

when a gl o ssis 8MI0ERIeH BENeCANIoRERtsakiBan af RitwWiki With anNeglaesIMSIMEl i s
reqyi r egtoked 1BS O it isAs®fndthErkShebdahst s ied fo IBh@IGI nelek vefichlist o 10,
i's proypdefed 8l @sindie hetd@R EpetatdrmMPbiher Words, ARl termMtw&R0may bk t&en & New
COVer agRea £dollektich ofddxisingnetwopiel s of f plane in new country). A Location
Update (LU) 602 request is sent fromthe MI 600 to the visited Mbile
St at i onmrhefli etk lcBmmMuUMRG 0fPdith tHeeplkrblity @R E@gRBbEtEMBbil S pinet @1 Miroggh B1ee
net)por kagadtdtivn MBSyslahemhichesonigibs theaddltrassceRtr 4866 (BPSH Eia@ewgwtid’rh_et wor k
of the MRkolRPBSES afd BBHilk SwitdRink denagYRst)602 is forwarded to the visited
20Visitor Location Register (VLR) 46. A person skilled in the art wll
appr ecitetodsbadtatioRi stibbystdn Tormeldichtarehitn tHe QPRMAY | @Aich &F tin oMMuURalrNdset .
2. The Wil the IMSeBrokér W SHchrt Iatdiid@ntHe oRUIPN ) /B deR s iBe NS s1r kBSS)
( HREMN)rhddpinee 1 1R el IRB S aogtiehat Hebsskd b e B e 1MvHichedmRorRes Watkord Thte
HPLMN igaich igem@URcritidarike nbRdkk. TG INFBES hivdEkbea ik Beshohsible e midRidNg
conpri $8s ugdt shllsBguhies Roicd a0 BB ) FataNBag RS sudefat!s @écobd BURBETdr Billingn
data. TuepddBs.NN o8 enflodindithailid nRIUleOHB i§ &bl reSpdteRsStor SRStinghat callé t
NMessagaDSeoMh&RdNC 8Rb kAokSME@allePNifle AdSHHIVARA (CON! isWtorR@IaAl b d during
Thizs LUafd@hild@aHiies taenaids thak theed ilsQﬂ’éné@é}léﬁ?foime\é%néd‘ parwbiet her t he user
has privileges to use the foreign network. Again, this is a standard
net wor kreperaterekerf 8 Mas39sc@asita an MBI $Rbl 189, wich g daldbase ico@pfisihdg @d
(pi ckedhiurpity f aabiyBIMDE akeiffedsht EhRold¥BbcdibAkemMSIS By g eashtire aentify
whet herteriftey Miedifs TREY aRIBPES RS shbEHid, Bhd ndy Bsdb&fyidreshevifigiit €lintries
networ K(S)USA 1Hd1S) ieske Gate htgDedupeHar @abi tegiondbldamideashidiMY ihldhaltibhaial SO
sends godAmgt hanMMmdatien A€ eagitele i aROALRBS SRgetelRcly Wil BE SbérRed Nethaor K
VLR Theahidf in®s9aged €08 haiwtik/ANR iR Gifdre@tefriory MEneréoid, @8t daeh \eifitory fAat  a
roam Ngh@NSIEPEIN 09 $hdrd i 86 paHI r BantRSofaultare INSksiviricH May bBeisM. THis gonnect
t o t he g¢k&ideddn ARavBEK &gl t o be able to nake calls and data connecti ons,
alhgit at roaming rates. Again, this is a 40standard network operation for
a roanmimhg rfeanstkiso cbmplides ¥h D THEMcBEE \Widh i§ QBbRGERS 1 dehe upliattimseBgéd® t he
LUA t 0 midistleMIhonEB eadVheddssagw eenaesi€doat 109a8nd1d 10 anhi Fifureak eshé apkbe
Vi Si t egnéRbyed knayTihicRide Sal@tislive IMSH GAlGr NeleWabdat® PesRbyed) s apagig ng
hands etmedhani§heis INgBlimBE® ke prolBBndg AL Manes IMS|s JreRsSdatell Maks thembl atbees not
hawe ametbedPt® prdvadet ol¥Blupaiteb 0o RePSIBF @EFE suéhSad AewNRSr¥BRK (05 )indtAllddhe new
cover ageftabRILh®erbifbieritibtioh MPkettiigiker retrieves an appropriate | M5l 606
fromthe | MSI Pool and passes the new I M5l (s) data record(s) to the OTA
modul e THIHIFisHertidranafbéd RrbdnmimeatdMith aRIr3RY bt RAGGSARWDHERHHAIATHL591 18
6. The t&ERNSRStWbA&EoPr ABETFNOs 1108). reler t@naanitdh cahdelr RaRes He HORtWY MT
Vi aiot heoréighi eddlorReisdrdigh The SSBhefvods €36.an appropri ate standard signal ling
nmet hod as avail abl e, such standards include but are not limted to SM5,
USSD, IR the/ arrfyentenBeMoa® il Figatd 2nthé DoMaRtwEkdis @Rolvh s ShdMidiRg adsilysiehls new
| MBI dafeBvorking infrastructure, including MSCs, BSCs and BTSs, adapted to provide a radio
signal to a user's mobile phone. In embodiments of the invention, these elements of a
45  physical network infrastructure need not be present. In such a case, the home network may
treat every network to which the user's mobile phone is connected as an FNO. As is
discussed below, this can be of assistance in allowing user preferences and behaviours to
be supported without their being determined by the requirements or characteristics of a
particular physical network.
50
Figure 3 is a flow diagram showing the steps that are carried out when a mobile phone
attempts to connect to a foreign network. As shown, when a mobile subscriber roams, at
step 200 into an area served by another operator, messages are exchanged over the
international SS7 network. The roamed-to operator obtains information from the home
55 network’s HLR and creates a temporary record for the subscriber in its VLR. The VLR then



record(s), adds new IMSI(s) to SIM database. b. SIMAPP di sconnects MI from
networ k and causes rescan of avail abl e networks. c. SI MAPP detects

| MBI mat cwoferpesiierred visited network and sets 1lOappropréeis/dsish as
current (which may not be the same as;{he original visited network) 8. M
sends LU to preferred network MSC which is identified as comng froma hone
| MSI. (standard network operation) 9. Preferred network registers

MI Wi t hypkibis bvd AL RVt IRBaiRAh @t RARHh @\ﬁer|S@‘7§WitHJ§@beatﬁhgﬁkﬁo%t@rdégéégheé(ﬁul).he _
si gnal ITihad WaeButkA € IhWEIL B &eRINon the lgbbBl @ teihsRitiDE W the¢rs| IhMBls.collyer , i n
one enheeieBighallip CoMon TohtrgUP St rﬁreecm fRiPbethe (LY. MABRILFOmfdre tRé MLRN t he

nobi | e Meyithe staiufbl Met ushRSF anbathert dtevisd M R b& BRYideaSH AkE BSemdPtoan
| MSE Whheblorks | ocal to the current |ocation of the nobile phone. 20The

SI MAPP perfornms a network scan to ascertain a current |ocation for the

nobi | e THRAMS! Bkt 668 |syabld i foh R BRIISLRIoPMEE T 5@, ddterthinddfat Stept2naviethel ng
and ar rdu¥iof@r dbs @Rteréd BAelv ¢dhnﬂ(?9ﬁ‘ RS @b Yas Sbretil BewRYuMARRRNINGSI Ot her
times, HrokereBnatcsrdind@ore’ @MisddihBat, B8RS ShdRIBRIsSfor halBlbdcAb&N0ss (Ngy | ose

t haosi dRalusér reb i@k lrelBRMEE t1BLYVBING toddktehih &RIthdrahérensiNRaRSJGThaReInNg.  When
a new R@fiaMoik ksuitsblé fieMditb@dry. t he SI MAPP checks to see if there is a |local |
MSl 25 for that territory lEyi.e. for network, region or country). The

S| MAPP Thas®s bidker 1 0@ Dériffels @blat! 0Eidsclibdplto t dyniTREd tHR dppediRiawhivgd) when
comunirgg@findvoh i GBI vdtwbikerdr thiat partikulbOchitry OF Mof thed ARSI BrokePWiRtudatehi S

| ogat i aRe WRESBelS SIRN By HHigadring, &P sidpaboslemer idiRthg@BOOTA DpdREAtWidNtHeO

Fi gur e BorddiuRVIRMIS| dsfwéinastheasiRstdtethk (v RRPSRN Fsell bybfe |M@|M$é9&6gﬂﬁ oni sited
net wor khe 8IMl O flisdled: ittt I in 30paiRilitdr oliStr FHESRISE BrdkBer s&hatt s HLR
rather o ANIMSI HR®EBN ipfovidedVBRd Bpddiey, at stbp 206 1A6 8186k r@chas iMRe HRD 1ts VLR
The local I MSI does include a pointer to the HLR of the subscribed user's
horme netiye l4.is ZHendien® dirjr A ok thedord donB et twithet the histwis?k ERdviiRg hBlv @i dTRMIE 0N
about  tBiekerURBGFtdredith SRS nét@orkClFigur@d dhokwsi the cBRNASRSon ipaeMRitwedthehi S
case, (IR Fhah@ar phofe BAY tHORVOR, mblaai?g%nbm:awmsl Bifet, Ml OTR megilst er ed
wth the MSCs HLR and not VLR 35The IMSI Broker is notified of the

| ocat i omheUgIgdighgs Pathb &fenbRed @dFea LB driber WtaEort hgaatbr(t#gtabé lsBoRh agyethies
usizBg tdp/eaRPIRR!M Bigard #cal | MBI as expected. In one enbodi ment, the | NMSI
broker performs a check each tine it receives a | ocation update

not | f1 gagdrematie bRk @fdgrdri onMhetiifdtioRaln®wporedb withfal the @adBbrorees %eéﬂownAnd in
this casigurées. IABEhSHMkRE KB Brekdr 10%atorhhrisekMpl IMSEdpdREr 56 drRcAISION
updat e cheewsr 5he, dratd hfesthgmgyer 2@ | ocal | MBI such that another 401 MsSlI need
notzpbe sent. As in the case with Figure 6, at the end of the signalling in
Figure Figuré B%I@bérh@rislé@%hbﬁla_ﬁ@ﬁio%k ArREbrADS _ﬁhe'mﬁ@tlonuﬁ&fmp’&nbhtstvhmirvih%i ted
net wor ISIMFEIIUIAG showd the DIRININMPridEs di RereAMME 340, sheiwent SISHRiIZaal a SIM
si gnal ldppgcdtion _(QIMAmytsaqwfbuéxé@ntirv@mrr\cﬁon%ub@gé bhesk MEraridsa GRkbag suea | -
Figure agammﬁg,sasgb@%dlulbﬁ ahd,MaisDRscri bed bel ow WO
20k%/ 036484PCT/ GB2010/ 051591 19 1. The I MSI contains authorisation pointer
I nf or MethieQAolS dnBadonieiy tHd $1akeso I@b@ﬁﬁm%te@r\ﬁfrﬁfhéeﬁlsit‘ébﬁe&\ﬁ&kQﬁbWﬂ’fek, t he
LU i s fradivansta@rd @hbRreinHRIgMN HLRTiZe vidited hastohiPLIMSCHLE RGeS flokf th&tUA
f or var dehniuhiddlioAnte chieerTMBS 5SAMWHidH thi niilE PhoRER - ushg, ardd@issdiits $ethect s
nunber HIR ¢&tl thordd hetwirk) R &e CalréntodMIVI540¢ & lons &dritibdiReRagR maPping anYBC &
HLRoOf ryiitiigt refksnettM® CGlobdl THeS(GTE &f RS WORkKark defifidd inésvehVBberator s @R Mhag
| ni ti alvidRed eetwdr (MSCNLE) BB cbmhigfatdsowiethae MR evdi @87 . HiRlsM/shbh dyhe | DP
tri ggerareng2din FIrgm@4HLR/ (HPLMN) 5. Home HPLMN HLR receives IDP trigger;
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50 retrieves an appropriate local IMSI from the IMSI pool 109, together with IMSI operational
selection rules, which are executed on the SIM of the mobile phone to ensure future
selection of the most appropriate IMSI. The term local in this sense means relating to or local
to the user’s current location, such that a mobile phone using a local IMSI will appear to the
HLR of the visited network, as being a subscriber to that network, or being a subscriber to a
55 network in the same territory. As discussed above, it is desirable to appear to be a locally
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50 MSISDN may be hidden from the users’ points of view, but the call routing is effected as if
User1’s phone number (MSISN) is a local number (local MSISDN).

In an example embodiment, the IMSI Broker typically may have the following interfaces (as
shown in Figure 5):
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6. The OTA service transmits the retrieved IMSI data record(s) to the MT via the visited
network. This step uses an appropriate standard signalling method as available, such
standards include but are not limited to SMS, USSD, IP.

5 a. a SIM application (SIMAPP) 544 on the SIM 530 detects new IMSI data
record(s), adds new IMSI(s) to SIM database.
b. SIMAPP disconnects MT from network and causes rescan of available
networks.

c. SIMAPP detects IMSI match for preferred visited network and sets
10 appropriate IMSI as current (which may not be the same as the original
visited network)

8. MT sends LU to preferred network MSC which is identified as coming from a home
IMSI. (standard network operation)

9. Preferred network registers MT with LUA
15 10. MT now registered as local user.

Figure 6 details the signalling when the IMSI Broker is to provide a new local IMSI.
However, in one embodiment, as shown in Figure 7, an applet (SIMAPP) on the SIM in the
mobile device is able to check whether the SIM already has access to an IMSI which is local
to the current location of the mobile phone.

20 The SIMAPP performs a network scan to ascertain a current location for the mobile phone.
Typically, this happens at power on, i.e. after travelling and arriving at an airport in another
country. But this may happen at other times, for example, when travelling across borders, a
mobile phone may lose the signal of their home network, and attempt to find another
network. When a new network is identified, the SIMAPP checks to see if there is a local IMSI

25  for that territory (i.e. for network, region or country). The SIMAPP passes the identified local
IMSI to the mobile phone which communicates with the visited network to perform a location
update.

This location update is very similar to that described above in relation to Figure 6. However,
in this case the IMSI appears to be local to the visited network, and as such the location

30 update is passed to the MSC & its HLR rather than as shown in Figure 6 where it is passed
to the MSC and its VLR. The local IMSI does include a pointer to the HLR of the subscribed
user's home network. The home network Intelligent Network contains information about the
subscribed user for CLI and billing purposes. However, in this case, the charges are not
roaming charges because the IMSI is registered with the MSCs HLR and not VLR.

35 The IMSI Broker is notified of the location update so that the home HLR is aware that the
mobile phone is using the appropriate local IMSI as expected. In one embodiment, the IMSI
broker performs a check each time it receives a location update notification to ascertain
whether a new local IMSI needs to be sent. And in this case, the IMSI Broker can tell that the
IMSI used for the location update from the mobile phone is a local IMSI such that another

40 IMSI need not be sent.

As in the case with Figure 6, at the end of the signalling in Figure 7, the mobile phone is
registered as a local user with the visited network.

Figure 8 is a signalling diagram which shows the typical signalling for CLI substitution when
a subscribed user is making a call. Figure 8 comprises Steps 1 to 10, as described below:
45
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1. The IMSI contains authorisation pointer information such that when LU takes place
on preferred visited network, the LU is forwarded to home HPLMN/HLR

2. The home HPLMN/HLR issues LUA, LUA forwarded to MT and the MT is now fully
authorised.

3. The User selects number to call and initiates call on MT; call setup message sent to
MSC & HLR of visited network

4. Visited network identifies IMSI as requiring Initial Detection Point (IDP) trigger to be
sent to home HPLMN/HLR; the IDP trigger sent to home HLR/(HPLMN)

5. Home HPLMN/HLR receives IDP trigger;

6. IN send message to visited HLR (VPLMN) to indicate INVITE signalling to be sent to
home MSC.

7. INVITE sent to home MSC; includes destination number

8. The Home MSC retrieves call and CLI details from IN platform using rules for
destination number

9. INVITE sent to destination network (here shown as PSTN but not limited to)
10. Call proceeds from MT to destination using CLI.

In one embodiment, the IN may comprise a CLI Selection Controller that overrides the CLI
with one from the callee's country from the subscribed user's profile, if one exists.

In one embodiment, CLI Selection Controller is arranged to choose a CLI by:
1. Receiving a mobile originated phone call from the subscriber user;
2. Determining a set of directory numbers (DNs) available for use by that subscriber
user;
3. Evaluating the cost of return call to each of the DNs in step 2;
4. Assigning the DN with the least return call cost to be the CLI for the call; and
5. Continuing the call using the assigned CLI.

In one embodiment, the CLI Selection Controller may choose a “Travel CLI” from a pool of
telephone numbers which are assigned to the subscriber user for a brief period, for example
7 days.

In another embodiment, the CLI Selection Controller may choose a CLI based on a rule
indicated in the callers address book for the callee, e.g., Home or Business.

A person skilled in the art will appreciate that the caller ID may comprise: numeric data;
alphanumeric data. Furthermore, the caller ID may be provided as FSK data, or from an
ISDN connection.

In one embodiment, a user is offered a new CLI when they enter a supported county via a
text message, and this offer is made via a data or control channel.

In addition to selecting the most suitable CLI for out going calls, it is necessary to ensure the
correct routing of calls to subscribed users who have a plurality of DNs (MSISDNs). This
functionality is ensured as a result of how the numbers are issued. Since the numbers are
issued by a particular network operator (MNO, MVNO, or MVNE), the numbers are
considered as ‘belonging’ to those networks. In one example, calls to the numbers of
subscribed users are routed to the switch of the network operator which issued the number.
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decision regarding how the call is routed.

5 When the call information comes to the network operator (host), operating in accordance
with one embodiment of the present invention, the Intelligent Network is able to retrieve
details of the recipient, and is able to select the most suitable call route in order to complete
the call.

10  Further details relating to incoming calls are found below in relation to Figures 12 to 14.
However, it is to be appreciated that the above CLI logic also applies to SMS not just to
calls.

According to one embodiment of the present invention, it is possible for the Intelligent

15  Network and Back-office services system to aggregate the usage records (Customer Data
Records — CDRs) for a user who is/has used a plurality of networks. This information may be
presented to the user in a simple to understand single bill or statement as though the
subscriber were using one network only.

20 This is possible because when the mobile phone is connected to the visited network using a
local IMSI, the IMSI contains a pointer to the home HLR of the user, and as a result, when
the user makes or receives calls in that visited network, the IN of that network is able to track
the usage for billing and credit management purposes.

25  One embodiment of the present invention ensures dynamic allocation of calling credit across
a plurality of accounts (i.e. accounts for each IMSI) with a plurality of operators such that a
subscriber is only required to manage a single credit entity.

In one embodiment, the account associated with an IMSI is configured as a pre-paid
30 account. This ensures that more complicated debit or post-pay accounts are not required.

This is an improvement over the option where a user acquires multiple SIMs and pre-loads
them with credit for calling in different countries or networks, which means that the user can
end up with several pre-paid telephone accounts with operators with unused credit.

35
In one embodiment, the Intelligent Network System ensures that sufficient credit is
dynamically allocated from the user's account/pool to make a given call. In addition, the
Intelligent Network System can ensure that any unused credit is recovered for allocation to
the next active account.

40

A person skilled in the art will appreciate that the allocation of credit to accounts and the
subsequent recover of unused funds is possible centrally through the Intelligent Network
System. The only requirement in relation to the present invention is that credit is applied to
IMSI accounts for users who have available credit in their account. In some cases, this credit
45  may be pre-paid credit, while in other cases the user may be billed subsequently for services
used. In both cases the user must have available credit in order for the call to be made.

The above functionality is highlighted in Figure 9, which is very similar to Figure 8, but which
now includes the signalling between the home network MSC, the Intelligent Network, and a
50 credit manager. As before, the home network MSC retrieves call and CLI details from IN
platform using rules for destination number. Now at step 9 in Figure 9, the IN platform
requests a credit check for the user to the credit manager. The user passes the credit check,
and a CREDIT OK signal is passed to the MSC so that the call may be connected. As the
call continues, the IN platform requests top-up credit for the IMSI account so that the credit
55  (assuming the user has available credit) does not expire while the call is pending. As shown
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connectgfSmérareqdReMBAS (4ha, ®tYedhidéal QllsWwWIrest Bt NIRSRS ERfuemBAlts3bre
appBoPreaasRdfi®bné 88lntsaY cBstribitd t6@ards a8cabtaddealditd dustontélih andyr)bensreut ed
t hr oughyr@Byme @nbatdAL irPWhieh thdSrebeM deCfinMatigie BUAIRbRAMINN 39 toabsksomSigxityul ar,
Landl i neokdBTiN)conliciéss gEyehenP(ushe) lo8X1adEphrBuricatioh a8éhMombgidsOch @St RE® 1o from
UK nobithgyer alddbniybbiide camy e distused iaETTone? 43@%&@mheﬁﬂvhlm ar
connectneeltbMeNidtto 8edladrieidemifievaslonddSAnSRIcH | £ GagRtienay sirable to
NO>Gonv@dHtifyRaimdbié bHbed byt ®BNECID ORiqudiitbssdtfdsd With ferphyBicalleimg haul from UK
to USA so that the total call cost is 2 |ocal connections. 40l n anot her
exanpl ena debifiad ekéfle eB@ddiriér@Nh&vEPorbkStdatd stdreMnbf bb@bﬂw@mﬁo@pabl e
of Vol P oyerpdNGT 180 Wdpping®s_hesrr edbled as fol [ ows: VoW Fi >UK | SP>I P
Routing ser\ngerd MduRulal ThiR DSBRWEVhE exaiihndgd bf G204t cdnteR281Ré 651591
23 25 file to be downloaded to the SIM via OTA.

3. DS_IMSI_Broker_Event_Log. This DS logs all events from the IMSI Broker. The log

contains for every entry at least the following information:
a. Date/Time
b. ResultCode
30 c. GTur
d. Original IMSI
¢. New IMSI

DS_GT_IMSI_Mapping
This DS stores the IMSI Range to be used for a particular GT Prefix.
This DS has a record structure.

GT_Prefix IMSI_Range

The first n significant digits of the GT to | The IMSI Range to be used for this
identify the country/network of a VLR. GT_Prefix

1 to 6 digits 5 to 6 digits

EXAMPLE DATA
In NL (31) use 20407 (Teleena) IMSI Range.
In PT (351) use 23450 (Jersey) IMS| Range.

31 20407
351 23450
34 20404
1681 318095
1 23450
2 23450
3 23450

DS_GT_IMSI_Pool

This DS stores the Last_lIssued_IMSI of a trusted location-based application(s)TLA IMSI
Range. This DS has a record structure.

IMSI_Range | IMSI_Last Issued




In yet another exanple, a low cost call fromlIndian nobile to UK | andline
may be routed as follows: 5Indian Cellular>lndian NO>I ndi anservice

gat eway>Iwoeldkiigssagsce gat eway>UK | andl i ne. A person ski lpcedB2010vdsesoart wil |
appreciate that there are many nore c i nati ons are possible. For exanple
Figures 10 and 11 include details of signalling for optimsed call 10
routing using CAMEL and USSD call back techniques. A person skilled in the

art Wi[Tfhe3MeT Reh§E B Bdl@ded] T OM [ Ne VarI[Ofhe BECIVEI GRS rangePREhdd ®°4 TEA |
routing 4y @GitsAr € known, the present inygniNn&ap iMsialhe dRighBET By Esitipiyd
these |optinum call routing options in |aggbikRihd Risfiafid Kiwtdepidl thaRltrel MBI s
and sgl ecting preferred networks as dilsHUsfRdRR a8 codabePedcdohatiliowsgd in

the art will appreciate that the methqdoshieweychhddiGihetd is an
i mproyement over the system described |i1 JGhs"VAN ( EP1850625). Use of tjhis

ar chi t{{ESIAMBLE BATAl T OW TOr _USEr _preferences o be reaftsed nmore
ef f ect{izagEy, by al fowi g tihe T Nof (g JigHE7dtpbeEdy (0 be used to provi de
user QTRLGEFENCES and to Tnterpret 2013 eTEREg0BR 1 01T L Te user.  For
exanpl b2,04bl e USer—may ot need—t o CUStOipE, 9'1212123th notite—ptone

conta t3>|86-56bt ory—to be—nternattonal 5354' ! 406 gy (oy Ilt,i u:JLug“uuLIDel‘
In a fﬁfﬁ‘ﬂ%m_a@—fﬁeﬂ%ﬁﬁ')_-ﬁﬁ'@_ _ﬁ_w 1 rave—actesSs—to tmne—user S
information, and will typically be aware that the user's honme |ocation wll
be (say) atthgicdlkemiadinertiushae HéS! Brokdremsy sarderhrdthiegoliawireg prosessdstaps bbemg UK
nunber siew Lt mehsaddds peaeivied fitoon the FidRIeoy Scardeal | i ng of 25 t hese nunbers
from o@N nde Lihmetdage\thetainigd M ahd iGexamrpbiged koBAER LoglScdaankr mechani sm as
shown iBEGNgure 10, the dialling of a nunber by the user wi thout a country
prefix may BOOKYRIGH Prefik inyDS HET HMSE Magiping.kusing GEvie, retirming tMI_Bengeinber
and t he pr eflF firgbbov baigitsaxt wr iINSigbyot Mhich IMSIIRAnge course apply to any hone
networ k | ocd&3k@N, and not specifically to the UK 30 Preferred Network
managenment Net worisT agwd IMSh@MSt_ Nemgfiont B§elMBI; Poal resishing IMShRanget y of
corifecti on to a riecieordatisgbasttUsedidMSBler, this nay not be the nost

favour abl e st r at RppridverlMShildstsiyan éthRapdinpdDARe user. As descri bed above, a
user's nobil e phdirevisihe VS dewd dn HgRusmg LOAMt ry or region 35 borders, my
i nadvertently at tSewd QTA o ddor IMSIrNewetawB\Kk jn v ISt Hasigh t he phone may be
physi cal | y | ocat éndrOBA trorelace EFi_ t\Sly RulEhivith ¥ _tEFh IMSI_Redesor k nay occur i f
t ha5user's Ho¥® network's strength falls, nmeaning that the nobile phone
will atENmpt to connect to another stronger network. In addition, at
power - up, nobile phones performa scan of avail abl e networks, and dependi ng
on a sédm adiypicall ieplegrantationnthen®Sidrdkes alile bé iable, tot geeforobndry pevalied rekieats

sel ect andeshstid egesieradlyaddpableef petorssikg huivireds ofagquests er sebendrost

fawourabl e network in terns of call charges. This problemis illustrated in
Fi gur e IfLliberenhiecsitustiovswhewe tbeuangd ekIMEI6,for88 iveal adecaigharehlinsitecipthed INK® t wo

r egi ondrolier hay arefenablyrlyg apleata rejura ibactver INERE bask fto rike poel fortrevigsued06
(base ahbthet atbsenbempatoy lathrdingn Vidisagmildipp rolkievant by athgitienal 0TSt messagirg tar ea
808 f ordeacthaitee and/pivdelkte amdtFaresecbonl astrdet tandér Hyli0dipatng thes acyivasr B
appsoxipmretiecbigsaed casdbedribet anditreasydiedn HLUR & rfow slactiver @i dpletad tiwor the A
user sutldtribed to the hone network at |ocation X, nmay inadvertently be
connected to the foreign network, even though the user has not left their
hone t d¥ali rooting 50Under nornml operation, once a nobile phone is attached
to a nédptionisgd ¢dll roelirgismonaedtiaodean be madewd any avagalale rowes os necassafy ande
suldscr idperopniateu &drl gostlissringnawt servie availebilityt ,Cdllkemay dre mated Harogghl dnygh

r oam ngouothinagjes of the faltoveng entedingeatiorodetemes: Celluléio Lghdlined?ShW),eNVihyeidcal | y
in theilP. honme territory. WD 2011/036484PCT/ GB2010/ 051591 24 According to
one aspettexafmplehe ‘Stavdand’i low costecalidioin &Kpmobhie tosUSBI Mohile ey éerrbutedfasom t he
cur rentfollowsat i on a preferred network rather than naintaining a 'status quo'
cordhect i on dronyentuml cetuiac tcongedtiontie NOEWEr kewiceh gatewagtIPobl§és sewiagnal
power. The mEWay>pReNOrEgn\detierarceltlarmeonpeatiber red net work by recei ving an
OTA neslhégesés ditn foh¢heudmng' badloinem BK et UBAkso Ahatethaatbtal edalf, coshés 2olochle
phone a@on@tdions.t hi n t he nobi |l e phone nay be programmed to select a
preferred network fromthe avail able networks on the basis of network
seldéct ilomnpiee sxahplhian ‘Nedae Fresicalk fohro WK/ 18] Aistralia With oéts pandsetsf cagable of

i nvent iVahP oegr Wi QyPiFednayi théhroutesl ds\BllovBr. oker syst em such that the 10nobile
phone may be arranged to attach, using an appropriate IMSI, to the nost

f avour abl e neWibiPkJKalSi-\Re RoatirasservicedReAesttadian BtV oWike system (i.e. the
user's honme network or nobile phone/SIM is arranged to recogni ze when a
user is in a location where a nore favourable connection is




15 avail able. This is achieved through nonitoring of network registrations
and | ocation updates. The systemis capable of signalling over the air from
t he host wo 20he3eashi | e phone that it shoul d detach frompChaBurmENI1
connection and performa search for a,gyrore favourabl e network. 20 Location
managenent and usage As descri bed above, the systemis configured to be
able to identify the current |ocation of the subscriber handset. This
current |location may be used to perform status updates, SIM data updates
and ot hekesyitiedn dxdpld, ANew tedsOdHilifon$ SdidemeBIRNBCY K Rihdfie a9 Wel radte@fascal | s.
I n one tgrgaedi nent this is performed by the host systemin response to the
current location 25 information arriving fromthe nobile phone. In another
enbagdi ment, |hdign Mokildis>MARRe NBYInbkhsdlicdehseWaparburmskRfat iRkwdybokmat i on
stored w t hiighdiire. nobi | e phone/ SIM a preferred network, on the basis of
network selection rules stored within the nobile phone/SIM Location

i nf or met ipgRsofagkilka MetheVad il AifbreciRitd! tRdti th¥reObres 1dhg EPoreSEOMbIARRIRR! &% are
Net wor kyosSiBleCFantekiimpReFighRs 1Pan&SM herlk Weddils &eéigndllm 10 FiptiRfseRSgallpoi nt
| D100t hetitinlg ¥&6lg ramieL neldwoskD e41Rbhek tdchaRjuks.i AT Ser illed¥PEhe \BHMRN f Or
exanpl ppr a2 frofiling alafbliS techGuédfor @Ptimlses abil PsutiRGYvHEh Sleadowahieked

wi th dgredeasevbaidres bRNMPOIEraE 1iRIgBELe 6PMRIMAARIfrelitingadptioHs il 8ddfidnoRs. 1 n
one enmypeliidBybuitdoREIMINS ahd 88lettigQreRire@ AefiRykss disduabedbéiewkey | andmar ks,
for exanple airports. In another enbodi nent, the |location information is
soligl y A Persdapsaid@nin ez BRYWIlCadpré@stat thaN AR htVsREWE - in Thisrel 50 heGause
net wor kmprovEReRNGRS tHEBYsken 88dcabad madoRrMARe@IraBBe@ds)pr ef er ences, known to
t he host, even when a subscribed user is currently not picking up a

net wor lyse of this drbsitdcabé @aRfallbRtMPIserrefefirRBS €6 bEBY¥alRed SThéreesiertivdifiyobi | e
phone/ Jidkingnre MaBf e HbREDsEtvb&Co e Use8 thPRdvidealiseP bleférenttaHd ©dntdfirétd t he
OT Aos erivofrRatiohordihéd iubar. t Pordgkahple e NRleVdidy stafcRueBciistimisdBisbashsr of

| ocat i gRotsiidIbhieRe Rahthbts Wirdbloly eSS terhdliophiylinlésndeM\BY thcludisLhurhBs: igat er ed
a new peheitsLet asen¥0ZBB5¢2VE! age IRNGRhalslbcsedy t@ HeyusdrEiinfoemdatioh! id Wil

avai | ahyfeally betdWare @RS the iiderd®ishé 166atRASHI Bé Bsdy) tHEEPK O3 th0€ Mak Nembegady
45f or  hBuldBEERtDBletiead BENG UK AOMBERIRItN &R DREIeeRCHEAdd&EPbA @fkling of

I e@8NNaRdIeORUMbERS raMNbiBide theASKIESThéMBiIRDTYE exbMpleS S ICHMES abakl e of

i nst r uGhédh@nisheadansleetn BigLuRy1TtRe SlilMg! dfi nBurdpétesy hesises Witheim &@&ﬁrﬁ?I to
di sconngéfix hapBelikterreted ®ithe ABMEGNVAGTKIR o3 NEAINY K URNGUrhBerUNdEHE PRefor an
opt i malpréidutesédoriinglyNiThis Bodd ioPRBUASE YapplyStof ahyt Réthe inetwisik NGda@en,i ahd-hewr e
12. A upetifitdly td@erukione country, at location X, should attach to the hone
netygor k. When the user travels to location Y, they are still within the
cover agefirRd Nétivork endiagemeat wor k, and so should renmain attached to the
home 55nakvmE kandHadRILREs WohE Bodelfer UsesnsuFe\¢Bhtn Uit dfasoahbtibnZio bheatwarke

out si deehiies. HOWRVAYeidhey NEPbeGAd nbaeARBRRDIERZAdE/ 3 19 bystdmfiy bhghehone
net wor Kisepnik Weddriled Ribbiéll 4 Yis@Pmabild ehbee WhaR1tRGeliflg AchOESIY detegdink. 1N
addist i Qardeds,t Mgy lindlveRemlesttdunomi diftraign hatwakk, lVeh thaught ihe fiiNeCENtiey, the
hone nehysiEHlyi IScabd & & BoARt FIdAETHIE @WitEM e BetvoRNihal @eair iPtheQisel §®oRTebI | €
phone watwdrkefstichgthard, Inddtnthdavveksobife pithe i tatiehpt & E&thedetodidther! N

Fi gur e skdngét A&tivORK. Kn Caviriong et pok@r-ISr mabie phbkes peif@ftiagscanebiaiiiaBied i s
shown bﬁétwg}ﬁs,cbﬁﬁjh%beﬁljihg'cﬁh 816t oL@t dvBrind AbthWarkbdIBEtdnt e BENIRS gihedr eas

812p 81fay dlediAhdstrbrRyckt 47 ilaBle theBRSRNEIEIP hedydibt BELMO Fricst f80rabR MAwbike
basi s o teamB &F ¥&II dhagerf erence i st the honme network where the user is

registered is able to determ ne which network the user should attach to. If

necessamys proBRMRIIktraRfHoiR eFigirk 112D @hichsshowe ttwe coantfles 800, 020@tBodgPSthis

pref er aalR B tW® FdgidRS Wittan at Eamity Nehdrivgt eoRieefsenr adirstedaNObiver BO6 ket | on,
10 g5he stdvidh) RioOiies coRyradeasirbamard by frbt @ide areh @08 forlMRmé Astwiohe apd ef er r ed
net wWor ksecétd o8IPRWRE 810 providdtoviehfe agproaealedttsy 4 RecdRMeitcRs Bicha0gt2: folf i S

| MBI Brfipdt@6reRfrmédlork N& LisstEubSetied t6 rytasind Miverk & I66kieh IXe fhaly inaeRentlyl CK' .
The benrfdohn&dtedIf 8 f&reigH Bletvidtk tdvah @tbughithe G3drthabinBBleft Shdittiimdndedtoryor e
information is known to the server 15 about the current state of networks,
CO3pS altdiel R ©PEia@bn, dnckREMBBIRS phdnad attscHeaasm Aewbmeit 3ethamaagadHsani ng

I n the tSitNntiT§ignabs 1dst ¥r ¥ thesyubseiber MErialdREorfRbisnarSa ¢olt He Fepway be
done i rehaRRAWIEH icdminy éargdicroranl extehddtbérdatdvah ifttheughl ey @eespliysicary mbl e to
r e- contirgit hdrhé tdrlitBryt hr ough execution of an energency reconnect process -
such a process will also be needed if contact is lost wwth a network being
treated as "home" if there is no physical 20 network associated with the
HLR and the different I MSIs are peers. To be specific, if a SIMis
instructed by the network - kicked - onto a different IMSI and after a
period of time (about 5 mnutes) is unable to connect it nmust rescan al

its IMSIs in order to reconnect with the HLR 25When the | M5l has been

o e b n e Y g,



35 be able to informapplications on the SIMand the handset of the current
status and when a change of that status occurs. The SIM nmay al so be inform
t he user.woéppliwasuions on the SIMor device may al so bereblaB2bm/Gueny t he
SIMto find out the status of the I MS},selection. A variety of mechanisns
may be used for this status indication, including a specific SIMinterface
nmessage, a specific SIM based webservice, a specific use of a SIMtool kit

40 mesRe6rdig B SR hsdeat Bt PleMhidrdtion, theemShild proneds Gbitetd HabrbiRe floMSthes wap
is stallufreRapesticdna tdréfsred nRHIAIR ra®br S$RACMBINCairthdlaMB&RA0§S0’' SdoARBctioheor ast
aut hentsii@y ic@Anddtihb QWD nbMrH With 1641 8fERyeRE sIBRalBPSNLCThHE endBRE HABRe ihm t he
HLR or dJaedriiek theApFrafétdil Re®oriéd byt REESInghad 101e Midsdgd romheneSlubbrd Abme

I ni &1 aldesfsh: Atlt@fn%tiﬁélf,t ¢hd SnomRNphdMAtort BAM dhnhifl Mchasoonet phdie Gedyenia ned
whi ch neégaminddt tosBabttda Rrefeited INetddik tvdh GRd lavaitdbRe sb@ioekd BAtthé sl d is in
after pRWRrk 8BleBiondrule8SHiflr the Rbile MRbn<B@Ngi ng - this state nmeans that the
SIM has determned that it needs to use a different IMSI and that the | VS|
change TiPeg5wt BRI Pved®in FAYMHLERMed fith MSIMSE BRIker snséfmss@h&hgt freans

t hab t heobRbMhBAs nitgtRy drdiRdd ttbattadh ukifg@n doppoptiatd M, ol nRREf/Badablehe
| MBI sele@pdrk @yivtasargd.abi | ised. (D) No available service - this 50 state
means that the SIM has exhausted its rules and has not been able to use an

I MBIt hiat ové lenb@@imener the dyéted (i.Ahél @isaid ddmabtiork BE mdblé phshé/sgprat edl y
at t enptariafgé® ke rdcogmizé Makn th@der iis invaldcatie® whereC @ indré 3@ utdbls csrirdicfon Ehe SI M
st ate GivatdbanTihid iy Schidledthidudhi rabHiRriAd oPRaWSrK regisihinisrtiniIGddtiyn RBEAEs| N

I ni ti altheed)stehftsecddble bf sighalliRf GFeMtE Sirifonh $heORoStNE @ MioBAE phd thdk it

changeshgtiat &ticéh il thet @bledt Codnectibn iahd dRdrRFi He8aichabr @ BbM &MBErabR
requi r e@dtidrkchanges 55state to I Msl changing (B). From I MSI changing state

(B), once the SIMdeterm nes that the WO 2011/ 036484PCT/ GB2010/ 051591 26
devibce LibaatisH aeffageiteny ah@@isagered on the correct IMSI and is stable, the
SI M chaugeschited dveMak s§étahl i€ cotfrjufsd to)be doie fohgertiMnexrbstiscaibh opthet he

| MBI s isub&dibet igndtRe ThaNERtent RBbEICMapBeaR¥d @ pbhe tthtughpagrRs, Sakigtat 0 No
Avai | ahjpgategrandchdrysendfumbdadds etdptife the doRBédioh dnd rButfd 6T cals. In one

pr edet eniBdaekeriti k. is! erkdimed! BY itife ihdstS bpdtem! IBlespbdel & (He) camshtaBcgiennt
hapgensnibhadtionr#aMhG B8mathe skl phoné Ml anbirer embabmhent chamaine phebdintay) then
it shalifself areRinet PR 166atibNMBhfofhaAREI §18redBlithin thd hdBI pRBREdINTRNprefdritd

| nt el | ing@adrk Nat the blsis @MREtWeaSsaedNBh WREK stbReALitRNthiYBRGFI. hwhé/Shv.moni t or s
network registrations and | ocation updates and causes handsets to

rer egi stogatioM ihforrdfonnddneel @rREd BBea PIBkIBTIf soliide L IBONENERM 1B Are NdiRoDbI | €
phaoe CyTRYPIOHRERS IDOBSM (CIuiRCCHOID)YViET S6es® ol i, el Axaeiai Het@BR! at or s
to the |dddibn Rfeplifisrs (ODMA, IEVETS, aViIMIEX fd¥iRixafpled 0PSRNt WaBRalehtte ThéBLrbitoker
conpri s&satian e oeTBRBERhetMBACWith SdA8z88 98Ik OcisinihlyBh&wakd coveragdirbre

net wor kafeed &catisnsl 9h Oordr@nsainer] dePRRAtIdO irddrtide madidel Alabd abokeses. I n
addi ti @ghdnidiRs, Tl €ganiBy alifori datapdthien efiREIRERIN CRe MtatibR MgEsndtian i sbleryocal
agrsemeRhendit BRGMYHICAIMBESN/MdD TtAVIETHe0 thidas becauseawtvdRl preferehcaamagal | y
assi gnesd delermitdl 6@ tHeloetidhlt refeRshcBANGIDAN t6 S hod, bvient WhéredsabRibdd Liferd

new y assirgsieg noepivand up detworkne enmbodi ment, the network sel ection and

| MBI provisioning may be based on theoretical network preferences for a

gi ven ITheatabrnef Nétﬁvblﬁkuﬁ)ref(#éﬂde@gnggﬁb@or@@_tdﬁﬂpﬂl‘ésm%ii(& Phépsids hfd Ben be

avaipl abhayificd Byhe FBSK lcBw@R@BequieWIBMghRS OTA seliver k sel ection deci sions on
t heoretical network preferences, the host may be able to determ ne that for
a gi vermheogsiity a6 déterbidd nB@lono blferBned3.onathe KasisAbElocBRM e4n ®al partianaiyl abl e.
The hosfseftiin sitietbrshdHerd atuser KasCentsretiREndi potehti deMReWolkrabeardpvucast cal
rout i NGnlyHRE edurreh by av@Rblee IR sEBY WOl HbepRsaibleao depldg barlv IMST keaty
Netswor ksr SeabebnBhefbrd reffork BBRtageRds bddnerebeiidd. may send an instruction for

t he nobil e phone to detach fromthe 30 current network (could be A or B)
and r e-Fptaéd tetlonhetliopretanhiag avail abl e networks in an attenpt to ensure
that the qaxiibel phoRe tHERyystinh aCapabld drangfilieg iedhdiviculiiding OTAl ikalifgnse,
the hosindes hadtseystint BARS tb ViDANER fididits [difreADEIINR cBIPREa RSW@k drid to

pr ®vi sirgsd v dho@imaAgetnyetiomt e | MBI for that network, in that |ocation.

351 n addition, when I MSIs/networks are renoved fromthe | MSI pool/list of

pr ef er rek ALK, isdlrthe: Uruseaiel Yin ErirdM20A LG i6 tHdiltiorhd 86Entge bElbestion

net wor k§)shall attichl tb daé edmantbtabik. BINdh Gerisentilayels 8gilSdaabR Y, Whéyhatchamie

| MBI s aigirctigs0derage bEFLBF Hetontd hétwark/ ahll 8o RAHUWRArEmainn@Bh&DtoCtBs lhome

si gBal Inefgork ORelever] Wlert hehis@H traseld So RItdtdZ, @By lahs 00kiAIg thdlcbvdragdnarea
non- subscri ber (PSTN shown) is either routed directly to the system

HPLMV HLR or via visited HLR to home HLR This ensures that the system
al ways has optimal control of call routing, CLI presentation and call
costs. Depending on the arrangenent with visited network, the inconmng call

ey b e 1 R A n o Y - =



50 user is known by in the caller's territory; alternatively it is possible
for the subscriber to be called by calling any one of the subscribers
nunber frwonrzanystsae - al though the caller may not get trhe/dssioosaioes in
this case. Addi tional ly, the subgeriber may set up additional routing
rules - for exanple, tinme based 55and location-nodified tinme based rules so
that the caller may be optimally routed to the WO

2011/ 0364 BRI EIR2ENEH 08P Qbuii7infidhs Gbh&AT toSbdd RéHMRing Ih & 16Pdi§E Mivorker In

anot heradambh @REHEIMS) Brblkerprdiidifg aVB& VEhRr Wl §&IBbIiNtHS tHNEodME heforiS is

uni fi echbRC kP Y8terthine O or GAE @Freh%%cyﬁi&f of tHdVRlobil® phivi W of theTBYaiRsle

desi r ale@vdrRs istRBdsY pR@sdd edhvi¥rkWint iglifder 2v aine®idk lcovdth§d akla tbhg séeid’ S
nunger Sorsm bR 436 AWM Yy 6 dRRed AREE BB, LSRLIOH ZtrBlSwithih @ dYVeFRRSOr
coul d heeds0812vheErB foh®ofathleefirsiByd BedondEf oG Re@orial RBAdtdoTEn NBadé ot he
subscr ink@lork pPefbiRAcs IO ASRR HelvEk Vidle Y LINAd FagidiaY iR abpBIS AR rinMeOr M Ny
t hem ofwHidH Set@bik W @k&eshouRl £RIdh tdlUena¥ekbard, thaobilElpabhewlDd ifistudi@pPtoof the
wor | d idetdéntffont b MessdpreRtdbidnlvoRebdfbratatidRhiHg & tHer ERFRAGR Ak 8F al8ition,

i NGeM Nge ¢RALI Brékdri Mgy ®8 AdghdeastoSotsthinl #48d4l AMS| GoH theNpretdridd, n@ivdrk, as

ti nme- zqpRosehioSanIBfSEiat tsocd) 8 theqedl tefdgher s being used to call the

subscri ber fromdifferent parts of the world as well as (b) tine (zone and
time ofThikam)sI EibkdrarvePiishabtith ©adhbfigd WSIsas eiféired &Nds § Sickof THebeRRdit yhen a
subscrijarly serldranigned ofishswitermy ACthat mube n{dré ifb@sRIBhas kRdwh $o Hecseridrat the
conbactabdul the RURERY AbteYof HEEVIrkE cOSBTRLItRE locaticHBRAE UBSHY, tHMl i¥ kASwRREtHehat

the conrbawhreMunhingas ANISHA. PR aBilifOtoaswith! IMEIS QBderMsbiiRare EdhtfoRlsholldade. 151N
SUMar Yonb & aui§iencdoh vl the AindE@tdndmigdiad the IFIMI fec@9 b b ldbROtot rBrRH et tHae

syst emHilliRtHrdUgH ekeREti6PBE a0 lehiehgerefIrécondbtt ocedad Slidh RrPGRBE il ARoMRY be
appl i echebBedlifl cdntsc® i Nkt aNth 8HBROR DR krEatsd dshaHonidrar Hisd &6 ahybital
optioMm SREvdrRassffathe Hith Wse HLRMRI the RiFfRrent VS |s2qBieafd) Tal s pRkiieWws atdig user
to det &g mshectbdBY tHH AdtRbRNL kidkldSDbito Gadiffdrent IVBALAE 2R péidestttinie (aBbutbe

associ & gthutdd) s dhadiEhEBONHRE 1irG@st RESANSAIOE IMSNs an GRIYY @8 récvhabotakitrathgement
suppl ermm.ary services are enabl ed or disabled by SIMcard, independently

of MSI SDN or any other factor. Such supplenentary services may relate to

calpser Whéethed®s ihbs ®aémh eRodehUfid 8 Ghh&té®to PRassnbad tRNHIOR cemfrhRrthat ne

i dent i fthis & b egliaBRAinfelditFer BFough Tnrdctivé akrdviddgmhrt oddisely Y objéutioH dRin

ser Vi cegissd eheras psrdd offtMé/\Mag it SINFRRo B 8RB the HSWBEE athh@vgpﬁlmtidvgl SDNs:
25+1402660A2 &R tandiM 4bi 4058 BA9Ben The ¢HeRbe BAY oS GpblicdtiBaé skaUld béwdwsar di ng
and CLIggprdpribtee FoF @xhdpd dgoh $IVesWSp AHEREPeridausf Mabilith @F stiRulds turdmr .
Thizs capulesigiEptearbsmpanbr BppliaatideBnathe @Mahat the IMSIMR e ¥abks dnl, otMét ch i's
abl e t %pﬁl@ti@ﬁ?@éul@ﬁéﬁoﬂﬁﬁomt@h omMdd infeesysRed.at ed t hrough the hone network
or will be able to arrange for appropriate provisioning of the nobile phone
| ogi ¢ vHpliGatiohP(RMRAtSN Bz SIM dREInARD HEBcPRMAN Rt td B8l BivaRMDf tROINEIGRNpe t O
Machi NgrecRBYN bpératetoriety.NThe SINIRGLY kesPRadiesrtthe sl §wip pRkeéLand shall
COMBUNILeAEHI®® hforihpPRcAioNs oh GhdTBMNEAE tHEORBR3ELE! th€@ Buirént\WidtGdafd when a
comMuNickahgsr thaadaas otsurdPRReSIMORRYERD bEBsBinf @R Wek.hAPblicafibrid ¢ thersiar

di rect Jpajeliceiniatdlenbefabr BefueANthe SN W©AFEOUL I stdRis TR IMI stktieNBA asset
35t r ackiangty GUin@BRErRing bé u¥es 3N iHestatad thdi@HiBh CindRAMgNG ,spBBIfic tMI NY
and netigeifae Byl o Zpetii® IV bEdsd wEBsdiNRed B2 spesifa LBE A & e8IMesoolit use
casies frgssays br p'@f;%ét@hﬁ&m file ATh&BMY niy ddtRiahatIRe MASIESVAEE didbfs hdsegumnt
comunitigd, iz-0Rurbbér dfydpeeiit |SIMWInbEsdgew sheertaé lladl dushenticdtivii falfdvaiy W Ines) , it
I S ver yhdegd bl £spatifieemaedtage romBBAIR dreseorkl fectively. The 1Ml broker
approach described here is particularly suitable for such use 40cases.

Fur t hera pird@linCil4 dta@y@halrBs Beldalyafle @IMN(Afihiegisby e RGBS nean@dAt the
CoOmMBUNISIRL hRMA Bt GLEEHBEEWhidh nEEREtk TSshbaidBae& on W is ypienl thd stagomst gher ed by
t he skidiMas irpgtes @awenonh BPA s8I (B) IASS BREAJINE — S BlakembandmighinaesIFIidét | on.
A per sQRtstiirddelat i nt&®s @ dse aifferempISCaR] Bat bRt IMS)RbRge pRIREsSRad AtCSM
net wor kK&t bothplatedo(¢)aMA StaBVA, this St Inheans tigdthies SO@ Ihby ldeter@P@uRAtGeikiopn

net wor kise c6/RbA IS bRIBhAeRE INME] ¥el6lQioR tasaxslisads EPaN@beaifblM saribé e fhist
ratsoer stn@hadahs ahdt the8IMHEN exHdUSRII iRNuleB0H Mab ineNbadrt 418 td e sleMiSiahatA

per son vakidbiived sevideheaqitiétalidd hbeRPIRCSM ehdlnebehiatly dtlRWitd edlctsh eS|

appl i edhitds ENMsEY 8410 [BRve Hig Gtatd) ETIHABRY €836 BlagRim MustRRePIresigiat 1 75¢HWsNg

nul ti plige @IRdaibiyabsingiil Miflalicbe sBayi(AR MEfdelermiids ThR X akesedtImd fior the
above ichhhgds @hieOts MBI istaid (Q). I litadeerrinditiat @ PRIOSEap Radhbiged iHenavgys, a
persson skdté td MISIidhahdieg @BY Fibml IMBPBR&RiIRY SatehBY, dnlde theesiMnbrerBinge @t theed
herein may be suitable for comuni cations routed through any conbi nati on of
channel s including cellular, WFi, VolP, and | andline. For exanple, in sone
situations (where it is not possible to 55provide an IMSI from an FNO which
Is fully satisfactory for intended purposes, for exanple), WO
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28 the I MSI Broker may provision an | MSl which will allow access to an
bearer using SIP so that calls nay be made over networks using internet
pr ot ocol .wonoaddsisson, the exanple illustrations herei npcedB20100031390i Ce
calls. However, the same techniques apply when users are using their
conmmuni cati on devices to access additional comuni cation services

5i ncl udi ng connection to voicemail, and connection to other networks such

as Skyprvirgthal/Bhecesifiily Rigisterell BRI EGFIHIINMISES ITBKtadleS ShddSIMIsIREhgkSto Bt a
ser Vi cepshB@blessthte TES S AMAGIM ERSBRSAING thie IMSRIiScAN @Sshd Bin¥ofeyitdNghe Vb
or obt &nd dresaHNiCEangeo Bidtd1e RYbAVanablatsIIed (DY a8 Ehail dttaimRith eefh@neA Use
of the ditBh phsdkmirfidctinh® e tiRes WP Iskin kMt@IomMetine (¢ endsEvent haPpdrattRatnet

eXperi eegfres@ SRinge e IMBINESH SX¥EmpREhaREREVBAEOIhert REAST cHAMB sBite thAUSISEr ' S
net wor ksheRgRgE) on status. Typically, web page preferences (for exanple)

o
will be localized to a user's network connection (for exanple, if a user is

connecti@dné endollieRe MO ntclIRRAT REMVork &AEHses Wi NdtwbRaa)chiidh MBNERISIRNCO. UK)

becausenérierd RERbrk FEGRSratRhYARY (0tatibn GRIHMECAnd SausBE hitdktstoiréregist@ivithhr ough
a @GSN A fmateaedtrshiRacpport Node) associated with that GPRS 15 network

(and consequently with its geographical |ocation). Use of the hone network

I N al | oMnk Mmbcithémathelf mbbiRe fIsHREEdmMMAONiIERes Sodidlich IMYidiey aRrRE opalAksle

| ocal i ZRtER chefatdrBeo HELIMS| nckdn &d GfuEde BEIMBI 8éIBERNCRRs. The MMSESrokér

provi deocffphsésh ANy maRsgsraicHdidimangéd &Pdad 16515 Bnd/BEMBBIRS netivbrk@berdibrs

desisr ahb end SVailaBR gddPtoUsBlide @dUBEna chBidss.Ih &kt Nhe @liles @layHe WidMisd hen
accessidgefifinge DRCHBAGS to FecistecilRigieentdntd BethBESBS@OYKst O make these APNs
avai |l abl e whatever IMSI the user is currently using. This could be done by
nmeki ng |k e mBodiBENtOh fANAVISVRI dydBhfcallp 8sighed Ush duMahily aftadhediandkéet ng a
DNS pr @sMsih@ istohegBePhith 8 W asBRfle@R8tWOrNg that the HLR grants perm ssion
toygse the rel evant APN or APN set generally for that user. A user may thus
use many &éSlesnbalinieéntStHd InekaiRi Stlection Naft SUSE Gréigoriig MRAE e BBsAPNs f or
Ser Vi Cenduretidad heiork PrefrbnsismBent iven BbateR, Wiese rél?in@%npﬂﬂﬁﬁieﬁﬁérkél%mr k
associ aippdambitd dvBabRhe &ioMé khotdien al | physi cal networks have an equa
priority. This may have practical advantages - for exanple, it is then not
negessayerd Basihd BetrloM tedtRhWelisiods dnhBeBrefic Wetwork MrelferbAtesa e hok® nsfr Vi ce.
Wher e 9éCabltd@eBrmidStha@ Xdr st Giverl focietn X thet MARemE AL 8, BRd W, Brd MebRétisallyVS|

bet veenvaidorouNE Aadt! hay WHOR thAOHEdofke QUIST Bie JoreeFred ek ok Sov cbstTBalMhen

t he subsgtrgbrbwerst thebroBiiBnahé ally@nl\Wiestte & detédVpick-UppNEWeKEA avdBi i t Y,
then amneGaibdammatgetiel st MBPLERd bAtRstiludedt fof tHeahbBie pHMS IVAEECATRVH &ieON

et go f QurrdAtynativeiki @RGuIBEIVAIoFB) pRY M-anSEal RATHONRr ORE aS4iRBR R@WORE iRE@E O
best suitfenph® éifkife tha® GleErBbbiRpHBAY MY Stachne tRbietertid idiRom! RSBRIAsE MBI
35but nReHOBIOE Ao bfrafdrt ReEndh@itie te Whdhill ehaly a3k aga YFovidomes &R a3ki | | ed
i n the gpbtopibilel INEPRIrecdtdevdrkah tiat ickatiéd.t ernati ve enbodi ment, the nobile
phone may be arranged to request a local IMSI after determ nation that a
suizsablig alidfbn, iwheRAMSH/RItRErkIakdIiemdvag iohMhe TSI pESIMSISIS pPaRyrdtEnsteks O t he
| MBI Braik@rretts R@iga® 4 IMSIsUfot Boseldletédddndthibkspafeasianeaed ahbeall st  Br oker

woul d Retre glsRré EwRh tRsBMEls drathty thredyikhe with B vahane@ork.egar di ng
| ocation updates, rather the I MSI broker would sinple carry out the steps

of obt ahgommgadsM sighsliing a | ocal | M5l when requests are received from
mohbiol e RigyiAg %o Fihlre@NG biad hRizbming 6N fdNUSET-siitReBerl( PSTNRAVNVE PidRither and
i's gi vesutad dirdly tb @fe dyRaim HABMBIPMIDR loy viatvitd@tet SR toRpmzeHIR fvieshsuhgs choi ce
t o add thititse BRIterh QY6 hab @pimaIAtrBIbfREIPFUtiRg, (Gitl F&éntafioh BRd WslEdostiat abase,
whi ch irzepealding @ﬁ_tﬁ@aré@’&ﬁe%@whﬁ@site@ﬂetﬁvbﬁé tﬁe?lﬁ&c_)rﬁiﬁg cBemal ibk iliiaroeeer

cal I'i ngjirapicto HIRE§jsvnn 81 PLMNGE LR IR ek visitb O B ctRek. 31 tAE |dteganéh &ithek i | ssuance
of 45MBlsygnamiig RereBrEdted tRfle isPstemandebt thy vizite@PY RUSSKs Upthedastfremtteuch t hat

the sysiS@hCAIR &Ngstenih@VEI routndesd peBeritatigs for all call routing. 50 As
stated above, one aspect of the present invention keeps track of the

subscr ilheédriingedaolatingent i fiers and can switch between practi cal

I dent i fih@nsinythllRabta JuBSGIbRE UL pRdfelabfy PAALTRY ¥alliigsd REBMUNTRAtAt Yhe The
prisoBr Yuseri§tkABRA bly GetiichlerisSetitar! ditriativall G uepbusM P &g Elibebribler €@be be a
machi nealéd BPERINGERY chet? MRASILSENBrE MuBbSITraRs adywiepartamBedgh thd keller

i dent i frh@f Sotyetthe pesrmamsliy tHidieaggust oners | MSI (I nternational Mbile
Subscri ber ldentity) that resides on a WD 2011/ 036484PCT/ GB2010/ 051591 29
SI M ( Sulmiriohbisr, tHedeibtriber Magseedp additidheil Foutied NGO er@NaMpk, ivB: BRB6( Mobi | e
Sulscr igh@nodafioNuiBificl tife sBa rulbSBOtHalHe dallémthhy bespeHglly rasteWitrddr ess, | P
address, enmil address and | MEl nunber (Mobil e Equi prent ldentifier). In
addition, references to identity authentication may include a usernanme and
password details instead of an IMSI. 5 As is indicated above, |IMsSIs and
VBl SDNs may be swapped when roam ng to obtain advantageous pricing. It

o, i o N T o o,



froma voice and data tariff) Network reliability Possibility of |oad
sharing on connecting links Reported Quality of Service (may vary with

ti me of dwp,2ofiosemxanpl e) 20 (for MSISDNs) To present apcors28ioasisdidentity
to a handset, network or contactless gpplication. A person skilled in the
art will appreciate that IMSIs may be prel oaded onto SIMS in many different
ways. For exanple, travel itineraries may be used to preload IMSIs in the

handsetsuB&cribkPs phdiR, ARtvofeRl @ aibthbt @flefLRAR hisldHice. WMel@ahél OhiBemail is

pr edi ctgnéalhict(ik Ahified aBise all bf sendbr thaseeh IHSIs bEMSRSEIEE ednbbSUegBRI € - a
travel t§wenfi9roosiedly Ath Ad woicenhdiBvRISIEH tHBYISEE MIrErS Was &k s aciidily Wi th an
| MBI f Qhalléel. ReRRRF @scﬁéﬂtthi@rhl@s Foc@B84dricBuldPeddr WiNpl the @bller nhdly @l BetawRife 0N

on- ki nend tiR¥Sbné BfMAERMbstAbAr, k6 &tk Y bAISRE bR oRRbdNy pRiyldVRbssagsi gnnent .
Al so, anfdfihg theni 8MBls dhidSiHiter TEY¥oiut Sie of @iIlPFighead 8 awhd Mt the ok a

nobi | e jilRbGRy a hetHyAef 8EHAY UP®BES prefddrize FDes MEYINdAtiRS SAICBEGh Porn@BIbaas! Y t o
a nobi I 1deBdIe clifredthitnes HRE GeRAe USRS reféisitd:q8) IBcdl SAhDBraBIRYy Lo all

pr edef itResus¥eAb&frdn$ differzht Partd RS wbid b Kl bl ) tiRAfzond BES EmaRPHSAChes may
be 1gsedyiks. provi de the user with a consistent user experience in al nost

every geographical |location. As the I Ml Broker dynam cally assigns |NMSIs,

for a aussurd\alis heVe @ dBReMPNsSIHIFAES: Ren a3Subsailidr ChiReHe dffOddmBdctthd S

st or ed @13 pt&aew@bh Rrsuch ehdt WMl cdndact Wil preRrably s5eCthe 8GbscfiBer SHshBEN Rt bhlye' , oOr
" i nact iaé®ne tldtend dMrltadBdvakcogsiseblittaldddad & REKcdshBuMbeMbaPBhéld of | MSl's,
re-1g9si NG stityPlaby, BB cARCEHTAN Yr cAINsiGiMRG i$ Borfol¥d BeoldhNhe SYREGHIEOM, ¢@Bs i nui ty
of ser \GofRollify EdNGoutHiRY and CLIPRYseRtatidR Pdyadd Solied tAll inédiBing SAE oh@o e a
consi steam s\t thelsyste &in imiY4Eor AeGREBISY eddrRnger vi ces. To do this,

it is necessary to nmake these APNs avail abl e whatever | MSI the user is

cur r entthys aisprékbh aldd Sloauhslud 16l asRrhivie MdtidF@rd M8 IRIs T8k befireARNS

avapl akfifrerémtiyeacte sdsebiatddlith @fferbit faraYd Bioligion. NS cBRYiohA afraRgereddNS
server sapplefihtairy SetvicbahretdhablddRrdlsabled by @10 cafd, Myependi@ly bhmsisSbrRwant APN
or APN a9t Retéd 190ch QUpplembntdBeservifeshhay rdiY té balfer WsLidBRim:alidiisEctwhi | e
still 4QhEiiPgorgreaeediod of 8alRRendideMcatidaRI GBEIRSof RIstrRa6Y bIGE bRE A¥b HayN.

Five congimie strabéd Qechwisesll fdhbratld. awrichemprRNEsssr rhay ks thbSIsmRsAPNS ar e
deser i hadobsgsa2apdnd khartos8bEEb0. Mhel @eF May 8pe & tatABNiIRAbidindtamd EigRM ng hub
type Ll.will Be bRividea6ithé € Mlingbdr Nsut e s gle UKhumbe ThisStM 188 inldRivért&
comMuNivaitRS médatian Bf BiklHRtheX{dtoMaN @RIk (sCblé @ ifripRorvdrit abRshs WiPbe The

Vi si t ednsfmibY (HADudHBB hemEMEtl6R e wilMbd dblé RearfaH deifod Afpkore®d Sroblsidninglofi N t he
home  nekyveiokile PYdHeQBEE WheteImpldméltitinMt s mBBidsHonkhereBied.s al | owed and
whepe to route the data for this APN. In this case the 30 data is routed
to a Ghtadhehéio MbEhing cdntrA@nicBGomub (1). The roam ng hub GTP relay (H) uses
a DNS soriMereasiddly irfpsteine Brdarter wbileecdntinlificitienidi iadhheoB\Weddite This is

typi caldoyhntuhictichopNviKD aicBminfieid3@6m® cledhtiel BIORBRASd béBveed RRIcRIFSNWtKIUtt hen

rout es jkitigtiodar Airé& JaRRig3E6H bNAber@bn. DEEEA&Ss inclidy ssnaty syBhispaseAt (L). 5

2) 38PN tRekih itom&Rea Fapi@iehitiednapR NS, ahdrdnidts sangiml, heditohiey AMtemBaadget (A
with a é%wbqrs 25668 4R ETSNMIINDZ A1 28edbriBe & s&tiss bEgkeIGREs Rpkkuei k (C) to the

Vi si t ededhaoNg(P)As bRy ¥i thedtseXSaoRk tduirk hefusarathimbaiaBsn W fypicaiewitrl ti

| MBI awgw evétaiRdéta)tranBmid3RnNeEndiGLive Eryeibsira e KPS albiEto FRNEES BleBé ne

10whet harectives. APl IIVS| Bldker@shrossh d¥3efilsed 1fore b tiduUeydaitable @dr SuBh sisAPN. I n

t hisp casged. eurehat pracicdl Wdt@sladsdciatddGath éfdctivéimacting e mgchind (1) . The

r oam ngohimunidatdh GM disciRseinAEPR #6\33(812) Which witi R dEdIRidehar 18y the skited e t he
dat a orpapdgisn ithpleinBhtingCassecifitendhay tBenduhhe@otNohM then routes the data to
the destination internet / intranet environment (L). 15 3) APN Routing -

Nat i ong| p&leamskilled MRRe art, Wi dpPietiAé it ?@ﬁiﬁggpbﬂb@.tbﬂmfﬁbtvﬁoﬁs éttdlsPtoSI M or
USla ( B)DIMANER! (el @k &Sheti call@al bsrhingsicatdin mitabrks 08DMAGs\3 (s geiarankdd kot to
the Vi gigled sepaMté BIM nldtRile/bst ragér S6RBIn(dh) the RRMenadaR israingstion ithid the mul ti
| MBI awriige H\ Befsbh skied hethb arEvimapvesikte2Rgntisiipremest malbetppil & CHMA

whet hersyttamsABNg the 8hin@\weseraiBfpriMeRds LA stapiry endifiife Biatiantfaly withih he/dNicel N
this casgmédye data is routed to a GIP relay (N) in the visited network (C).

TheoGTP relay (N) uses a DNS server (0) to determ ne where to route the
dat a ormwar e&ampldd Sséd fdrytak ol ifuetratisieSHidfly irflateh® hobike pRYhd eddming. (O .
The GG3Nwdtbr, tpBrsbREkRIBd tiiehdl attawill aipphsie 3hdtAé itdhnidquiee rdeetrided Méremnet
envi r om@nbe 6litable? for EbniNid3abhd Rited INASUgPNRly EPadThdtdnidf RBadnels including
cellular, WiFi, VoIP, and landline. For example, in some situations (where it is not possible to
55  provide an IMSI from an FNO which is fully satisfactory for intended purposes, for example),



In this architecture the handset (A) with a SIMor USIM (B) comuni cates
via a visited national roam ng 3GPP network (C) to the visited SGSN (D).
The vi si tw0 286G88648D) t hen communi cates with the multi | ¥Bir/GBrarssHioR (F) i
the honme network 30environnent (G to,geterm ne whether the APN is all owed
and where to route the data for this APN. In this case the data is routed
to a GIP relay (P) in the honme network (G . The GIP relay (P) uses a DNS

server th&MEPBEREEMEY oW antIMSI Wi WNeIIEBRt RO &% bedil Ssihg SIPRIocal |y
to a GERN &y rhay bBenbeaRvenubivEeising @ternEN @rddaN 1KIddithen the ekasplehe
dat a t quisheticHesidréiatdentre iontWwideetalls. HBWEREthetivild RBATIQLe spply 3P e uséiN
Rout i Nghire (MY NREIMIKmiiicdiBh S daVisddl t&Cdadess tduaitibandeshmuicaibr sedvicdsM or
USI W ( Bicl Bhieties ty ivaickMail NRE cafARtidre tovatder (MetwdrRs tsheh 95kypBR)andThe
home  SGRBN ($tinilbie et fsayIsdbd Besd el data lsbtced Wt Saxtthidsé&ding.n t he
honme network environnent (G to determ ne whether 40the APN is all owed and
wher e tiRcresdin@y tRerdstbasé ee WoHE WABW Aot dbtsin ¢@seRrdeRgrofaing dublic Pedreét to a
GTP r elfgyn (HR)r rhébifelhoReM)sedrwes SIDrokdrhindFdié BERK R attsve for andbSerser ver
( Q1ot O ifteinet BxRichBEtELd BeteMihd bl BsélairafefiitBE dGthel tHas HySthé YiBéGahdtlofko a
GGSN ( kebnhéttibhesttase BpidalR WEh bagéJprefdAcsdSadr ekdmple il ButiSsali-&E telat a to
t he desjisbPahb@drk BbHda86n (fol BXArAME! if @NYder 3 dBMectdd) to 4 UK Retldfk Bpdrawr et ,
a SI'M dadceaeml 188alizB b GRogé. ddal kY WebR)sebBie UsEH GRRS hetfvbrk Ml sSoriedt -y dat a
rel at echubfc infegnétaRrogfh b $N@GateWé'y%ﬁﬁ@S\SilpE@rWN@dé%@@cigté@ﬂMtﬁ ¥aOEPRS

i nfigr mefehvpdtk t(Bad cemstguehy Wik isegoghaphndl fRbeet) oDs@bad hbiik HetbéR IR M ca

be st orflows fok rélRmGeT @i ddhhBEHonMRHIEH prdvideCatrbisHate RBaWation B Mot it i on
sof t wanfnwé b pfedsrehbdss speci fic dat abase 50 design, the database stores

primary search keys and optional secondary search keys. The database

recor dgn 3k t&@l‘&vﬁﬂe%n@ﬁsfé{ﬂby R @bmfRUItP Bf tdYaice it tHee@er f iEfhah et BirkisiE MdMal
whep t hke 1657Q6 Usé § coRdistERt AN, @Rkt 6PN WHeR& cbYssinedath MsRES Wah Go thi¥\O
2011/ 0364 B4E¥sbA15E8 ke Ahds2 PNl a (dbiE Rhate N®IG! the WBE? i€ clirrénitiiBking. !
221 MCeould Bddont dyhaldng thiiense dE6f APNG -av ilaBRe®! dach sOch IMSI, or by providing
a DNS proxy to a home DNS server and ensuring that the HLR grants permission to use the
relevant APN or APN set generally for that user. A user may thus use many IMSIs while still
25  being connected to one or more home APNSs for service provision.

In embodiments in which there is no physical network associated with the home network,
then all physical networks have an equal priority. This may have practical advantages — for
example, it is then not necessary for the SIM to return to a home network IMSI for any
30 service. Where such a home IMSI exists, it would be normal to return to this IMSI between
outbound calls, which would require a rescan and thus a time when the subscriber would be
unavailable. Where all IMSIs have equal validity, then any can be used for appropriate
identification, password provision etc. for any visited networks. Service selection decisions
may be made to best suit the user — selection may be on the basis of the presented IMSI,
35  but need not be if another choice would be advantageous.

A person skilled in the art will appreciate that in an alternative embodiment, the mobile
phone may be arranged to request a local IMSI after determination that a suitable IMSI is not
stored within the SIM. The request may be made to the IMSI Broker using OTA services. In

40 this embodiment, the IMSI Broker would not need to receive notifications from the HLR
scanner regarding location updates, rather the IMSI broker would simple carry out the steps
of obtaining and sending a local IMSI when requests are received from mobile devices.

In one embodiment, when a user roams to a new country and is given an IMSI for that
45  country, the user may be offered the choice to add this new country to a roaming profile
(stored in the user database, which is pointed to from the HLR), so that they may benefit
from lower calling and receiving rates. However, the decision regarding the issuance of
IMSIs may be performed independently of any user interaction such that the system can
ensure lower connection rates for all call routing.
50
As stated above, one aspect of the present invention keeps track of the subscribers network
identifiers and can switch between practical identifiers without loosing track of the primary
customer identity. The primary customer identity is usually a unique human being (but can
be a machine or sometimes a company entity such as a department). The identifiers are
55  commonly the customers IMSI (International Mobile Subscriber Identity) that resides on a
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SIM (Subscriber Identity Module) or their telephone number MSISDN (Mobile Subscriber In
Number) or other important identities such as MAC address, IP address, email address and
IMEI number (Mobile Equipment Identifier). In addition, references to identity authentication
may include a username and password details instead of an IMSI.

As is indicated above, IMSIs and MSISDNs may be swapped when roaming to obtain
advantageous pricing. It should be appreciated that other factors may be used to determine
the most appropriate choice of IMSI. There may be alternative IMSIs of similar cost which
differ in the services that they provide or support. Another factor, such as consistency of
user experience, may be more important to a user than price. The following is a list of
factors which may be used as well as, or instead of, call cost when determining which of a
set of suitable IMSIs or MSISDNs should be selected in a given situation:

o Handset capability (a handset may be more compatible with one network than

another, or be more effective at particular band frequencies)

» Subscription service level (a data only tariff may have a different selection process
from a voice and data tariff)
Network reliability
Possibility of load sharing on connecting links
Reported Quality of Service (may vary with time of day, for example)
(for MSISDNSs) To present a consistent identity to a handset, network or contactless
application.

A person skilled in the art will appreciate that IMSIs may be preloaded onto SIMS in many
different ways. For example, travel itineraries may be used to preload IMSIs in the handset
for the anticipated visited areas. This may be done predictively (for example, if a UK-based
user is detected in Singapore — a travel hub for much of Asia — the user may be provisioned
not only with an IMSI for Singapore but with an entire Asian IMSI set). In addition, an on-line
travel company data feed may be used to optimize IMSI assignment. Also, a user’s travel
history may be used to preload new IMSIs into a mobile device. In one embodiment, IMSls
may be assigned dynamically to a mobile phone if the subscribed user visited a region more
than a predefined number (say 3) of times in the prior year. These approaches may be used
to provide the user with a consistent user experience in almost every geographical location.

As the IMSI Broker dynamically assigns IMSls, for a given IMSI for a given subscriber,
additional information is stored as to whether the IMSI is ‘in use’, ‘user active’ ‘system
active’, or ‘inactive’. The IMSI Broker is able to track the provisioning of IMSIs, re-using
IMSIs as necessary.

In order to provide consistency and continuity of service to the user, it may be desirable for
the user to use a consistent APN, or set of APNs, when accessing data services. To do this,
it is necessary to make these APNs available whatever IMSI the user is currently using. This
could be done by making the home set of APNs available to each such IMSI, or by providing
a DNS proxy to a home DNS server and ensuring that the HLR grants permission to use the
relevant APN or APN set generally for that user. A user may thus use many IMSIs while still
being connected to one or more home APNSs for service provision.

Five common architectures that allow the handset to use the same APNs are described here
and illustrated in Figure 16:

1) APN Routing - Roaming hub type 1.

In this architecture the handset (A) with a SIM or USIM (B) communicates via a visited
3GPP network (C) to the visited SGSN (D). The visited SGSN (D) then communicates
with the multi IMSI aware HLR (F) in the home network environment (G) to determine
whether the APN is allowed and where to route the data for this APN. In this case the



9 A B C D E F 18 Bytes RFU RFU RFU RFU RFU RFU RFU RFU
RFU RFU All - do not search on MNC RFU RFU Get from Networ k? RFU For bi dden?
WO 2011/036484 PCT/GB2010/051591
30

10

15

20

25

30

35

40

45

50

data is routed to a GTP relay (H) in a roaming hub (I). The roaming hub GTP relay (H)
uses a DNS server (J) to determine where to route the data onwards. This is typically
to a GGSN (K) in the home environment (G). The GGSN (K) then routes the data to
the destination internet / intranet environment (L).

2) APN Routing - Roaming hub type 2.

In this architecture the handset (A) with a SIM or USIM (B) communicates via a visited
3GPP network (C) to the visited SGSN (D). The visited SGSN (D) then communicates
with the multi IMSI aware HLR (F) in the home network environment (G) to determine
whether the APN is allowed and where to route the data for this APN. In this case the
data is routed to a GGSN (M) in a roaming hub (l). The roaming hub GGSN (M) uses
a DNS server (J) to determine where to route the data onwards. In this case the
roaming hub GGSN (M) then routes the data to the destination internet / intranet
environment (L).

3) APN Routing - National Roaming type 1.

In this architecture the handset (A) with a SIM or USIM (B) communicates via a visited
national roaming 3GPP network (C) to the visited SGSN (D). The visited SGSN (D)
then communicates with the multi IMSI aware HLR (F) in the home network
environment (G) to determine whether the APN is allowed and where to route the data
for this APN. In this case the data is routed to a GTP relay (N) in the visited network
(C). The GTP relay (N) uses a DNS server (O) to determine where to route the data
onwards. This is typically to a GGSN (K) in the home environment (G). The GGSN (K)
then routes the data to the destination internet / intranet environment (L).

4) APN Routing - National Roaming type 2.

In this architecture the handset (A) with a SIM or USIM (B) communicates via a visited
national roaming 3GPP network (C) to the visited SGSN (D). The visited SGSN (D)
then communicates with the multi IMSI aware HLR (F) in the home network
environment (G) to determine whether the APN is allowed and where to route the data
for this APN. In this case the data is routed to a GTP relay (P) in the home network
(G). The GTP relay (P) uses a DNS server (Q) to determine where to route the data
onwards. This is typically to a GGSN (K) in the home environment (G). The GGSN (K)
then routes the data to the destination internet / intranet environment (L).

5) APN Routing - Own network.

In this architecture the handset (A) with a SIM or USIM (B) communicates via the home
3GPP network (G) to the SGSN (R). The home SGSN (R) then communicates with the
multi IMSI aware HLR (F) in the home network environment (G) to determine whether
the APN is allowed and where to route the data for this APN. In this case the data is
routed to a GTP relay (P) in the home network (G). The GTP relay (P) uses a DNS
server (Q) to determine where to route the data onwards. This is typically to a GGSN
(K) in the home environment (G). The GGSN (K) then routes the data to the
destination internet / intranet environment (L).

In one embodiment, a SIM database as indicated below may be used to store IMSIs and
PLMN data related to the use of the IMSI. This shows how a large quantity of information
that controls the search and selection algorithm on the SIM can be store in a space-efficient
manner. In conjunction with SIM application software written for this specific database
design, the database stores primary search keys and optional secondary search keys. The
database records also contains other information that is required by the terminal when the
record is determined optimal for use by the SIM software.
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A Pointer to #MNC |i st For specifying
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COUNTRY mMccC MNC1 MNC2 *IMSI *NC
2 2 2 1 8 Bytes
mMcc MCC1 MCC 2 MCC3 MCC4
0..9 Specific 0 RFU
A RFU 1 RFU
B RFU 2 RFU
C RFU 3 RFU
D RFU 4 RFU
E Wwild? 5 RFU
F RFU 6 RFU
7 RFU
8 RFU
9 RFU
A All - do not search on MNC
B RFU
C RFU
Get from
D Network?
E RFU
F Forbidden?
BCD in 4-bit
MNC MNC 1 MNC 2 MNC 3 MNC 4 nibbles
0..9 Specific 0 HPLMN | OPLMN | EHPLMN
A Pointer to #MNC list | For specifying H/O/E only. Not for matching
B RFU
C RFU 1 HPLMN | OPLMN | EHPLMN
D RFU For MCC+MNC matching AND H/O/E specifying
E wild
If first MINC is all F then following entry is extra
F Padding *IMSI
Offset into NC
*NC file 1 byte

Pointer to file containing ASCII identifier appended to 'Truphone' eg 'Truphone US or

Truphone NZ'



Ewld If first MNCis all F then followng entry is extra F Padding
*IMSI *NC O fset into NCfile 1 byte Pointer to file containing ASCII
i denti fi ewoappenemsd to ' Truphone eg ' Truphone US or Tr uphwoms2id/ 051300

2011/ 036484PCT/ GB2010/ 051591 32 | MBI SMBc (*)Keys IMSI SMsc (*)Keys
Offset into IMSI
*IMSI *IMSI file 1 byte
IMSI IMSI SMSc (*)Keys
1+8 12 117or1
Country mMcc MNC1 | MNC2 | *IMSI NC 8
mMcc MNC1 | MNC2 | *IMSI NC
Mcc MNC1 | MNC2 | *IMSI NC
mMcc MNC1 | MNC2 | *IMSI NC
mMcc MNC1 | MNC2 | *IMSI NC
mMcc MNC1 | MNC2 | *IMSI NC
mMcc MNC1 | MNC2 | *IMSI NC
IMSI IMSI SMSc (*)Keys 22
IMSI SMSc (*)Keys
IMSI SMSc (*)Keys
KEYS Encryption Key sets 117
Encryption Key sets
Encryption Key sets
NC NC1 NC2 2
NC1 NC2
NC1 NC2
#MNC MNC 4
MNC

COUNTRY is a proposed record structure as shown above where:

MCC contains data that the SIM application will us to match a country code returned from
5 the handset.

MNC optionally contains operator codes data for secondary matching and /or direct xPLMN

data substitution in the EF file. It may also contain a reference (pointer) to a secondary list

that contains more entries of similar information



| MBI SMsc (*) Keys NCL NC2 NCL NC2 . . NCL NC2 MC MC COUNTRY
IS a proposed record structure as shown above where: MCC cont ai ns dat a
t hat the BONMvappbisgati on will us to match a country codecratBwnadisonom 5t he
handset. MNC optionally contains opergtor codes data for secondary nmatching
and for direct xPLWN data substitution in the EF file. It may al so contain
a reference (pointer) to a secondary |list that contains nore entries of

si m | asnd NOLABIHSBNINtG S Database file containing text strings used for network identifier
postfixes
*IMSI is an offset or pointer into a database file containing a list of IMSIs to be used for a
given record selection

5 IMSI is the IMSI database file

KEYS is a database file of network encryption keys referenced by the (*) keys entry in the
IMSI database file
#MNC is an expansion for the matching or operational MNC codes used within a country

10 When the SIM application is triggered to run from either a handset- originated event or a SIM
polling mechanism indicating a change of connected network may have occurred, the SIM
application searches though the database for a match based on the country code contained
in the information from the handset or the polling mechanism and may match a record or
optionally, records, in the database. The SIM application may optionally perform secondary

15  matching procedures that can be repeated or nested as required as indicated by the data
contained in the secondary matching records in the database records. If the SIM application
determines that new operational data is required for correct operation of the terminal on the
currently detected network, the SIM application may then read from the SIM database and
construct and format data structures in preparation for writing said data structures to the SIM

20  primary SIM EF data files.

The SIM EF data files may be written with the new data as determined by the SIM software
at arbitrary points in time or optionally at times conditioned be but not limited to time of day,
geographical location, network conditions or specific signals from the host network.

The operational data contained in the said selected database record may optionally contain
25  primary data or links or pointers, optionally nested, to additional operational data contained
other SIM database files.

Optionally the embodiment may contain default or fall-through data stores for use in the
condition that a match of a specific record is not made by the SIM algorithm.

The database is flexible to optionally allow matching and selection based on but not limited

30 to country, geographical regions consisting of several countries, networks within countries or
geographical regions and may optionally use condition such as but not limited to time, date,
geographical information, GPS data, network conditions or specific signals from the host
network.

The data contained in the database may be optionally used for determining the PLMN to
35  preferentially connect to, prevent connection to or actively disconnect from PLMNs

The SIM database may optionally be pre-loaded at manufacture, or modified by OTA
information sent from the host system

The term territory used herein is intended to mean any specific locality, this may be in terms
of countries, regions and possible even for given networks.

40
The terms mobile phone, handset, mobile terminal, communications device may be
considered as being interchangeable within this document.

A person skilled in the art will appreciate that the present invention is not limited to details of

45 the described embodiments, rather numerous changes and modifications may be made
without departing from the spirit and scope of the invention as set out in the appended
claims.
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50 local IMSI has been provisioned to the subscribed device.

12.  The method of any of Claims 2 to 10, further comprising obtaining a preferred caller

line identification (CLI) from a database containing a plurality of CLIs for the subscribed

device; and outputting the preferred CLI for use in completing communication channel set-
55  up.
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9. The net hod aefoufiutiniodBle arzeged o dlysut dhd pelédted gubstriter hetwioheideatdigpfar ses

out put t i trepps@issiet taothe subbsesbegiategiee.ni ng when the local IMSI is to be used by

t he subscribed device. 45 10. The nethod of Caim8 or Caim?9, wherein
the @utpltti Mgmethed dfugonhedting dengr prstesred utepyark ishg epreavieatiposidiiegy tBI SDN f or
t he sel e'aeté@ﬂmvmnsmgn The nethod of any of Clains 3 to 10, further
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19. A communication device as claimed in claim 18, wherein the communication device
45 is adapted, on receipt of update information, to break an existing network connection and to
make a new network connection in accordance with updated selection rules.

20. A method for managing the automatic connection of a subscribed communication
device to an network, the method comprising:
50 determining a current location for the subscribed communication device;
retrieving a master list of networks for that current location;
selecting a preferred network from the master list of networks; and
outputting an instruction for the subscribed mobile device to connect to the preferred
network.
55
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16. A central network server for managing the automatic provision of a
subscri ber network identifier to a subscribed comuni cation device, the
server CONPRBI/I3Gi8415a recei ver arranged to recei ve notipCircG2mmsi@hat i ng
to a change in the current |ocation fypgr the subscribed device; an
identification checker arranged to determine fromthe notification whether
a new subscri ber network identifier is to be provisioned fromthe server;
an ident21f i cahe arthoddaCrIim 20, fatrgecorhwissgl ect a subscri ber networ k
i denti fier omdnheingWdratsorsupaibtes g theusubsertbed ocramiication Ketitee det er m ni ng st ep
has det er m nddtetrhiaing & cneent setivedeis breferred natwokrk, od tethiakis of nétworkseleetion
provi si odled; and an output nodule arranged to output the selected
subscri ber network identifier for transm ssion to the subscribed device.
2517. A & hodhemeghodpéelainmg! tfiegthgr peredrising dstragtinadhasulscrived onmuni cat i on
devi ce, qoﬁé"%é’?f‘ﬂﬁbﬂ%@ﬁfﬁﬁ"@@ﬁ@e“ from currerd ngtyiogs ihéeteratinedite Ae nefiht o a central
server r%?féff?ch "erka change in the current |ocation for the communication
devi ce; “Ct'”Pé'l?e‘-i“\t??‘ﬁ'ae%"%'ﬁ%?qt'ﬁ'éPW‘@H&&%””%&WF? P”e’feerﬁeﬁr a preferred
net wit k l?ert"&c?ﬂ(the central 305erver on the basis of the current | ocation, if
t he cent Lver, det t&at t he ﬁ ni. catl 8 IS not
| eremt n ns

comect dun TR IE) gw %gs.s%a s TR o o ven

L ﬁt ]g 4‘ ¥ij twork using the
receisve su Scri ber networ en 1 fre 0 ni'cati on device

conmprist3g. %an%@%drli?éﬁygoffd’énmﬁ@fd itgwﬂeﬂelnstﬁe Qéteﬁwﬁ%étbp%m&%wr k

i denti fi &h&mining the curRinPBE5tDh B tHERRBR of Pk ofEbeMBIeTYf e, gréVipdofpRsiR@W net wor k

connect i étwbk JoRAtH}/OFstatoMiD; SRR ENE bennmw.mafesls@emt I, bfd othér fte@ to make

t he new mgbwetWerkiecHiss idemiierccording to selection rules stored in the

storage neans; and 40neans to accept update information over a network

connect izm, Wheneitmdtdﬂenmmnéeatd N wileneinatBe spedtiay etep compreseei ved updat e

i nf or mat detattingoa prettate thebretital seétwotk fambthe mdster lisiof newérks dewtnitbiber s and t he
sel ect i cavailablesis a ced@n lodaldpefittméwreent loeatidevi ce as clainmed in claim 18,

wherein the communi cation device 45is adapted, on receipt of update

i nf o?mat4%n, The methegief amy ehdlaims AY tar4; WHeTeindam prieating e sempiseimke a new

net wor k SesHEL2 p8Tered netwetrerdhe BAsi of phariuersywlie Besueseribed es. 20, A

met hod fQﬂm%@?%‘bevtcﬁée'ﬁﬂf"ﬁ?ﬁﬁrﬁ8“%‘?5?%@&?"?% of a subscribed comuni cation

device t the tho iﬂo& Si n 50 e%erm ni n% urrent

Iocaéq forlrID E Tk ’}’ r‘?':‘ P"r(?sd% resgar"eé' h %gmaster |i st

of n V\D“E%frlé Of?n'ﬂfa, ﬁi 1nr Sjrvj; &' &P é f)rJ twork from

the mast'er utputtlng anlnstructlonfor t he

subscri b?éj %@%@%&Sﬁ%@ﬁ% a?ﬁtd?%l 6&? 99 NRIYR"HKe éécuﬁg\o
2011/ 036&@&P er ofding b #lethéod biiiry
CONPSS Si OGN id o \Wh@rdiP@atd Qlbsth Y EA kqae,{t.h & is4bR6tel RRANS BAIRIBI at | on
devi ce; geﬁeeédmawa,g ahll tHeWuFremttiodagénvor k i s preferred network, on the basis
of network selection rules.
29. A method for automatically managing an updatable subscriber network identifier in a
subscribed communication device, the method comprising: determining when connecting to
40  a current network whether the current subscriber network identifier is local to the current
network; replacing the updatable subscriber network identifier with a stored subscriber
network identifier, if the stored subscriber network identifier is local to the current network;
and disconnecting from network; and subsequently reconnecting using the updated
updatable subscriber network identifier.
45
30. A method as ciaimed in Claim 29, wherein the subscriber network identifier is an
IMSI, and the stored subscriber network identifier is one of a plurality of IMSIs stored on a
SIM in the subscribed communication device.

50 31. A method as claimed in Claim 30, wherein the selection of an IMSI from the plurality

of IMSIs stored on the SIM is governed by IMSI selection rules which are stored on the SIM
or the subscribed communication device.
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5 22. The method of Claim 21, further conprising instructing the

subscri bed comuni cati on device to disconnect fromcurrent network if

det er m nealot2011n8643%09t t he preferred network; PCHRIB20TWGsN1t he
subscri bed communi cation device to rggonnect to the preferred 10network.

23. The nethod of any of Cains 20 to 22, wherein the determ ning step
conprises determning the current |ocation on the basis of the physical

| ocat i ord2of thaetiotbss tlnibed ic @aimréic aherem tle WiSlesebstistetubssraraapdalsd by gl obal
posi t i onecHipt f siheaupsiatiriddmeddage retrh e cbeotral aseyweofvh(chds mrra@fedtto Aahageles ei n t he
det er m raromsicst IS Icto her subesibdeé temmiunicatgndbécecur rent | ocati on on the basis of
the one or nore of the group conprising: Network Country/ Operator |ID;, GSM
(Cel lul &13) CAl methpy apyokimert reSkimS2nwheein thegubicribed tommgnieatidn devied wor k

| ocat i orrequgststa femdMS! to tsstorgeh en thet HMd! the metpd gpteaniaesyatzbe M does npher ei n

t he sel €@riaR@NdMShwhiesriqcatls thegusient M§wetkpr ef erred theoretical network from
the master |ist of networks known to be available in a certain locality of
the current |ocation. 2526. The nethod of any of Clains 20 to 24, wherein
the selecting step conprises selecting a preferred network on the basis of
t he networks which the subscribed conmuni cati on device determ nes are
currently available. 27. The nethod of any of Clains 20 to 26, wherein the
method is carried out on the 30subscribed comruni cati on device, the nethod
further conprising receiving an updated master |ist of networks fromthe
central server. 28. A nethod according to according to any of Clains 20 to
27, wherein the selecting step is arranged to select a subscriber network
identifier according to the method of any of 35Clains 1 to 19, wherein the
a subscriber network identifier is selected on the basis of the preferred
network and the current location. 29. A nethod for automatically managi ng
an updat abl e subscriber network identifier in a subscribed comuni cation
device, the nethod conprising: determ ning when connecting to 40 a current
net wor k whet her the current subscriber network identifier is local to the
current network; replacing the updatable subscriber network identifier with
a stored subscriber network identifier, if the stored subscriber network
identifier is local to the current network; and di sconnecting from network;
and subsequently reconnecting using the updated updatabl e subscri ber
network identifier. 45 30. A nmethod as clained in Caim29, wherein the
subscri ber network identifier is an IMSI, and the stored subscriber network
identifier is one of a plurality of IMSIs stored on a SIMin the subscribed
comuni cati on device. 5031. A nethod as clainmed in Caim 30, wherein the
selection of an IMSI fromthe plurality of IMSIs stored on the SIMis
governed by I MSI selection rules which are stored on the SIMor the

subscri bed conmuni cati on device. WD 2011/036484PCT/ GB2010/ 051591 37 32. A
met hod as clainmed in Caim31l, wherein the I M5l selection rules are updated
by recei pt of an updating nessage froma central server which is arranged
to manage the provision IMSIs to the subscri bed communi cati on device. 533. A
method as clained in Caim32, wherein the subscribed comruni cati on device
requests a new IMSl to be stored on the SIMif the nethod determ nes that
the SI M does not contain an I MSI which is local to the current network.
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