1 Subscriber Identification Managenent Broker for Fi xed/ Mobile Networks

Field of the Invention The invention relates to the management of

subscri ber identification in communication 5 networks. ecifically, the

i nventi on has“@2P%4¥4ar application in the managenent (%N‘PI t¥Ys for

users who are custonmers of one or nore Rone networks while they roam

between nmultiple visited networks. In one enbodi nent, the invention keeps

track of the su riher [ ' ween

pract i cal i dent i Perie nlfteth b aGRhdigrb: ke &%W%%*%F}"ﬁ%

identity. The primary custoner identity is usually a unique 10 human bei ng

but can be Eiekiaflthelaveattioaoneti nes a conpany entity such as a departnent.

The i denti f Trer siventien celatawnd yha henagesteotrer suldsiviBler (dentiferirat inosrarimuvizliidne

Subscri ber nedwerks. t §oecificaly, Hesindedionrhaa SiiuieSEbeliselidrein tfﬂemﬁi‘@gmﬁﬁdeﬂ e) or

their tel ep'H@iﬁ'ée%iﬂ‘rb‘é‘?rsl\\lSloﬂDN WB'BP’ISé)fS?BB%rm%%H‘OW”ﬂtr@ sehilgel

Di gi tal ‘f’%e” 'S d B‘itW%f d‘méfmt & jnyen '8” ﬁepé ragh ia

ACCesS Cont? ﬁ(jnb%%?eé\g tn‘&nﬁj? & % ”m tlc wuthout os ng
%

1l

15(I nte gatﬁm ’E%maéyn%@ g%gg%; ﬁg%aﬁm &e m)st
commonl y usel sk f—;/lg@ rﬁér§| rﬁé?ﬁa% tMob uat!\égam

and the Fixg IQQVSIM?ESMBE b8 et %d&: )e§reth@i€tté/béﬁh|6ﬁe amb&smgn@ma y
li nked by a(MoBQa s&ﬂfsbrﬁkyln@fgra@aﬂtﬁmé% DiditaE¥eti6rk Muber) bestas shpstanghentitigsachi ne’
on the pl angich SSURBCY (NpRifaS At@3$N Contrbih es@rese tiROsdkiEesandmeiDAndeds atd Avikiar i ety
of poi nts ugitergatona dsblid Bduomehhiglsdity)r edential s are either stored in
Smartcards such as SIMs, on the devices thenselves or in the subscribers’
head as ' a%%QKGM'S‘dA"V\hen a subscriber noves to _a new portion of the

net wor k the erfw@? “Tols?ﬁ“m‘ﬂ‘é’rﬂsﬁ? getf"ﬁr ?rﬁbtf‘%é@”q 6’”%%%'“?(@?%?%"03 N tM’@H‘ gai n
access o 2 agg WO

o osm%% ﬂl& i aifﬁ‘%& S e L ?g@mﬁ h

the Intern |th t&w ucha%ém &h thlf Be i LA or Rk 4 BYEBELON
relates 10 Rafgk W @vesqaian@wtdoﬂ@ntoetherr@ Mepiuy: Mobile
Net wor ks. BrQsthalerﬁ.ﬂeth&ﬁMh(th@madt nsw@&keam Hen Mk AR eSOMMHE GalbrRN)king an

aut hent patdutenicatigenhémaned. using a SIMinserted into the nobile

comuni cati ons device. This manages the connection to the network and

cont ai ns t Ratene T agy WOSIZBSE 8G%tescribey 8 meThndrfer users te vpnegipedifferbniangtiioenefi cat i on
- home aut Heminteseatitypugina form @frcorgraiaiivh @atHoddd: dRis inMemen deltthe i # oelvPdn i s
strai ghtforrﬂ%ﬁ'?ﬂe"dﬁ@fho‘i’,@r ‘éqnﬁ?ﬂt'ﬂ)g Pétﬁ‘tﬂoff@?”ﬂwo%'ﬁwa‘f?d@ of a key with the hone

net wor k3% rov s rlbed user

0 B NGBS MR oS AR i e Pad oo
I's connec M 193611 into omm r? tg ?Eﬁ Ll %t@& ?h(z obtain
the key, chggl naa&manﬁtthi e%wgmﬁ fda E, Bion -
subscri bed HdgRl ResRafonMhdldRlin &RN&\E 'I—loﬁ]e fﬁ@htﬂﬁtl nf 186t lé?1ftfo | dngusage
for bildd ngiYly GH@risthd BRASRERH kM!@lQﬁ@ﬁome T Y ErRkd ProveCtHs b@FBbRd UE&HsSt er t o
a networ k iidenstyhovien! ta€ alubsuib&diGber 4 QcolfectedC @Uther omes hafverkolt is eghmly Thi s
hone | ocat isthight@ndsd ttdebtpinitimakey, creckitchgohstithaterttabdaatese @sdibea rgrdnetheuser )
and mai nt aisnbsctibe Uset ddcagp tp dlahbetoons wihjle kdepingtitagnoef thidireishgmfer bibeaer aditusual |y
mai nt ai ns aanegenent ofrpeses. Pupicthh custeraers stgistal éh ainelyvorioin & hasw peation aygh

enf or ceffent3S@&oPUTY P, orpeeien. 4 a h@i“lel"?cﬁ ”a‘?RH’Stth%p'I"P%reCPW Qfﬂé‘té'é%"‘é“

the communi@®RFFHRS UsREL4 ﬁ:ﬁi'@a'% @'L“@ ” 'H\B'F]fb “SH Btcess i's
more conpl €X) Bs?a%esfi?f" F&“@%Zé?‘:ﬁ, ‘gn.%;t iﬁﬁh ﬁa% 4

ext endi ng t?ﬁ? REIGRUAY bl %rg%sa«b;g,@a oqs?ef L35t Loplah o asent

froma fjone I on I'e communi cat | ons eV| c such as a nobile
tel ephone Ffacrawraj Fofdh EJb)@en'dﬁ@rtheDdbhﬁédﬂﬂtnyr alsB®Iick t&@r&a@aemaatsculﬁe@W@bsage area
- 'territonyhome 1R&IHEWHEE L ABbI%L EdrhmPGROGE &A1) 6@D AkSh MO AdTEphgne,

mechani sis/taedia/wittes usdrioueide bf théihiesnes Greeater ograwgagedOnerrioes - vé dpeéapdae Who
live in nostl bétass esreicdroneng mdmirgf mechanisws/seraicés. Miogevric thewsarai a plowimgs and
cars don®' t nHabe of pdedlrevhd fivet hendrartean senbemefand.nef qoursd. mavifipes such as

2011/ 03648@@61116@92@)32@#@@1@@182‘f@mf’lin@ledwalanamﬂeiqﬁ% WRFd-1  be handl i ng 2 75

billion pas: engers ear 20 m Q on fro 200 result of

t he nurrber ‘Freh %% hg/l E ple %%A h’?fq)@ nurrber
of peopl e } §1"RY 08?10 f ASHE onﬁn ar?lsﬁmé Sm% e ¢o rof Cat B

devi ces w I | increase accordl ngly. | nf or ma Tel econs & Media statistics show

international roamng 5 significantly increasing, wth European outbound
roamers expected to increase from131mto 520m (+397% by 2010.
Additionally significant growh is occurring in machine to machine
communi cati on where a SIM nmay be used for tracking consignnents and

mer chant abl e goods and assets. 10Users are poorly served by current
systens, which were designed before the surge in international travel and
are de5|gned to handle custoners mho typlcally Ilved in one. hone and mho



nodul es (SIMs), one for each territory which the user visits. A SIMis a
plastic card with enbedded el ectronic circuitry, which has a unique seri al
nunber and a uni i pternational 25 nunber for the nohj VBl ) .
The SI'M enabl & 2@8@%% cation between the nobile device 533;32512{0?1%%
cellular networks. Therefore, by purchaging a plurality of different SI M,
- one for each territory - the user is able to replace the original SIM

W th an apps@Rrd@besimhdd diPbe fdhig® 7d difdpR6drdgrs 'eﬁ)?etaﬁarp ay%zém.uﬁbn% the

mobi | e devi &@eRNREArS Uk @ M RintdPSChicRRlioRily MBI &éo%legli‘l@@idé@ﬂelﬁ thaMiheC

means the us@hbet 8Mpd®BkeeIAnglon RBBIeVPORE dnd s@ﬁllaldﬁ@bl@&fo&nﬁxﬁi’c&ﬂdﬁ@&e\ﬁ&‘éﬂv&nhOUt

i ncurring rpaehsdasdordaiydl GESrmal NélSconidt & ONediaStati@tizy (o adeaati@agescamiidie user

must pur ghasgnifadtiydadreagingr aithrelrapeph outadunt! yoenferdéxpbaedotincBlabt fand8imto  t he

user mnust edur e-30THaY byt HEPeAdditiopalfyfsignifieantt gomddistocputrindhie neesbioete gathirk ed

with each 3g®Imnicatien wieretaheiMmoieg, bej ysefl Jorigackige sprsgimentsoardavercimtrhiag

credit on aQQﬂqﬁB@?a%f"deifferent networks, as this credit may be wast ed

wi t hout _Dbei rede ;T i nt aj nln di fferent

Si M accdint Q?ﬁr é'V i St v%fenggm ké%?g el v
nter e ers wi

i nteraction, ,ﬁ (?tralv s aﬁ,\ggﬁgaﬁfﬁ ﬁ

this nmeans f&&ﬁ desHMr€ fa rn/@th tF? gf @u%ad&%’fr@ Mm!a'l icgunmb er

Further if gheyMy i@ PphAt iR austdigh Abtwotkh wm.s%sberforbignaetwamrhm%ar(sCLl) _

will beig ngHetate ofdethbin e &bk ActiBkipmhd Bet diRinaBCRbYRIbed DNE®NBYnah@sul t in

t he cal | ed ‘paring suedhugeigliésothansove nétivaitk deaibh waish ivaefod exdeptionniebgvivise t he

cal l er. Héveanee rfaorirgasmeovt edgerlyicesmane frustrated in their endeavours to

keep track of 45undesirable people as they effectively have to keep track

of nul ti pl eThegppiesfewfortiens avatableplerussrs. WikRotayelindo ot 3 Heigd Coudly RiP %A ng

charges? s rFB“‘i‘ié'éesﬁsgré’Pﬁfg‘?f‘e such as the one described in Br unnekr eef

W200600295 arton) on t he o e can
pt| %ra r| % c% s I |t OPa(}dltl zgl ay subscrlferl en ca |on
o0 pre- pe“g; % ﬁégne% i ref %ﬁ fs), Siffs'a

service th ﬁ cﬁaﬁtry RFiEh Falh .quereﬁgvre ﬁarra aeurp(ﬁ%c?ggmbs df Mt on
and cal bs t hg, ﬁrorr 85l et umel)ﬁn@em enabR8 BAkluBitatichaRtidleARse Masiecal |

aut omat i cal deyicaBed AuRddiScauieAwdiRs knerdBe, bppreHEBY abrirdigrof direreaediMs, t he
user back t-mneodrziaet erritdre - tenBeds biga fo @pidcd the Srigivgl SOV wih b epprs@iatdd& Mt er

cal |'i ng r atfesthe tearitorydreimg| visitedarin thip ®ay;, dteangels deVite spdears to he adiupswibenminage of

i ntroduci nghafodagrayetierk, vidhieeaps theLiseicerni roake chd ravelve wilis| og Useheata sesvicdss
trying 3® d’ﬁﬁpetdmcuﬁﬁéfm”wfcﬂ@rge?urtherm)re the user gets a very poor
user experi ence due to hEndaet softvvare conpatibility issues: dependi ng on

the model of" l{éh’h}i‘f’}?l”i‘aé‘y Prq?h hg@%ga dgpoef\ gFrIen%%{ﬁlngn thing' %:J:’ltﬂ

t ts th | e&iﬁr
b odkea: rriycipg ?““%tx»gﬁ A R el e
? ?3% 2 Yo Ao 08 G P& PRI AmTEd Wt R a

are available t e o

&

p| urality of po h Q f ﬁ;lfa'lrg% artaﬁ’ty% |§ere|:|rh>¢M &cﬁm%q §UF%€$SO$!%%HIUWPSS
incorrectly ref ggr{sggi,n On@Wilg\BhSderdNG&r lhiadiaie " mul ti-1MSI SIM, but are
actual Iy data, SW@n\m SlbsBARN s RRTHIMIReiLAaNIe InBENAah R ahis FRBhd fheﬁUrQSCl’l ber
i dentityp (1 MBI) nanehget heschags war ke eloatag wat anumbbe srurtbeMB théw enapé apessi ng
capabi lity and ambalngodalitthen Callgprigree Rientiflee (COy méicbe setevobnelaha thaefolee phone
based on the | ogetnown tohetrératvepfbisenayThsut inltieowted brstypbfosieg tooanswesiealt as a

‘| ocal ' subscri barasttie ddweot raspeniyekhe epligiuest i on. The probl ens associated with
this al gorithti Eav\esfosgemeB] AgENGie : are \iyeiated 81 Meirsenseawqyrso iy kearetiadli e fi xed
set of Pvsls, nulfesrable pragle 3sothpesifectivrlahave tadern ir%ﬁ'mf mMuiiBlescapies Shie
avai |l abl e (| i keSFERPHE" del et| on). Therefore, the physical managenent of

the SIM I %\n\éﬁék rébfgm% r%cyﬂ% 8,1 mapée%l if'to%hsB'a esfeﬁ/rc%n&%h %Qme on\é'megé;'lbed ﬁ\t

net works f S: 0 eSuser (or an application) on the mobile phone can
50 pre-pend a (sometimes hldden) telephone number of an intermediate service that will accept

the user’s call, remove the pre-pended information and call the desired destination number..

The caller then drops the call automatically and awaits a call-back. The intermediate service

calls the user back to complete the connection, and this may give the user better calling

rates than normal roaming surcharges. This has the disadvantage of introducing a delay in



20 avail able. These lists of preferences can change over tinme and the SIM
wll rapidly beconme out-of-date with respect to the reality of the network.
This could re oanmi ng charges which are less fav %g% or t he
user. \Wile ?VK) éllm 4|§“'on may provi de a means to ori gi na?l}eJcr Fiol P& s at a
| ocal rate each netvvork i s independent &f the other and the subscriber
effectively beconmes a 25 different person on each network. In order for

the subscri m@rcorn%uh%mhr&hgﬁhemm@tﬁé t&?ﬁ'&m &;nfa(cpéno%rré%grtm[rﬁhmseémk t he
subscri ber fuessec§dtd@lvely podr As¥RE kOMdB& dortABEoRBHIHiIfY isk@lsephone
service to {éhding b treodéi &Itm@@lomtﬂnbﬁe’ tife groh& PAY AEpsRL FVHE Aothiblyi untill inf or m
their expecyastheabl Bick, DbnjdiaedsagavsubaDesl faiid’ ¢ri‘dail blobie@iQensdpgarcdratok

voi cenmai b asalvicd sgyetbt oatklesai.n order to conmunicate with callers. This again
i s 30cunbersonme and tinme consumng for the user. Many fixed format Dual and
Mul tiple | MAUt-EURL ShMst arrsavaitable ek affes dhel caRabiibnplabrings Peurseoramaed wWihiasi gnTM
Genal t oTM aPl'Hra‘c'th@%@Oﬁ'ﬁéuBﬁ@ﬁ‘{’,‘?"ldﬁ@cﬁefsﬂk‘/@aﬁ’qtﬁ) gRls ra%tS@met"a ‘PPQE@PE'VorﬁEe”%EOn as
Cammi | er 6 (

Bonger s *° 3521 WU@E@%@@? e rgi)%ﬁ%lrlmg{}@)(’vg@% 87 c"gt""ooir ‘r;? ?52‘5'7‘721 t he

SIMor on tﬁie @%ﬁgv [;ocgs R4 ?oﬁlgyﬂdeaﬁtaq Fh'hth i p?frlzg”g@légt%fg I ons
as to which ne t%sé’os lgé‘lb% ioch}¢th p&\%‘%é focaICh

systems ar es Hodbi 8% fcldrRth qeeBich; hel\&oblahaagsacaéta@w mssealgoﬁmld@ygt@aner as
al | Sl Mss arigciggsart and cont ai n a mcroprocessor and nenory to run network

sel ecti on and sautvheni snaisipeiprpgragmadwith fixedaehfiM®Ig, dee Sike ngdiyts ibe &sugar obl ens
of SI M 40manageniéaddittesid MSlzegkcabe aegilab b dikewiss fa dlelatirg& Oeraiwe.chs phtsical

oper ati onal probhargeinatief BaSINsis gy agmeiexsl M al gori thm and a table of | MSls
to effect a roan$ig aotint  orefererCadalpe athickriist setverss far eichl EgéwiabhriM%ﬁ run
in conj ghction vidvefebienf besedisisoh P@Fﬁtf%{lcﬁ%GaW thgRee per Hangsetheary il fariiygh
theoretically al ti’ecﬂ'aﬁd’%‘%féja%gfh rrelg%s ﬁé‘?? i % t?)j)%?t‘é{?rf‘na"%ﬁ&%éﬁsﬂ'ém | n

practice the i n‘g’Y %f"?ﬂr?ﬁﬂv ; U ‘ﬁ% rigi at

R S e T A
andSEt deI S. d ﬁ?pefr E & orde Femair to
performthe fun fronft fha,nrhlj%

EhelBRAIRUEDsLRRL m@sﬁ@ﬁ@err (f(%f% é‘allQ%n%Qﬁb“he 50
I n addition, thao Mb@HrgasibHaRR Q&lied s durteA€ Kisill dolihtBfsBILpIIRe 3BQIE, t he
network in whi c hiy i ibfofnt NIsciraBtbet ol St of abksie nbw dubeQNiri @il Ge§lentii hkckf or  an
opt i mum net wor k voiExnmdiingndt hissed icais ihhedératodsetmumicptenetth calersalilhis agelite isand
recei vestal | s amdnbdrsontreardsiete consusirgtfofthd isgpower , whi ch can rapidly drain
the battery. 4 |If the algorithm pre-pends an access nunber this access
nunber candmnyﬁ'éedpfpﬁ‘@tt Pé@law Mﬁ‘ﬂé'ief”\/'%bﬁ’ rﬁy%te@amveweww bXb%'iF’@”'ﬁﬁﬂlCi&@ cal I

|E]S Yﬁ5'ts'% gl _theggy
{he notyor i 2 iy Pé’? Eiof S hﬁw i
net wor k> 5 rate Ie o F\éOé g@xlngi :S 'aaé(sat%f&mllzrw § or ellscctl'ioﬁe SlM
Bk

| ocks onto atn lm ccélﬂ §rﬁar‘t§PM

in the Sl Mm:bﬁon@?—)ﬁs #S IMRSdre sﬁ’l%rt%H@Eo thta cr &6@68@& ke ﬁet
connect s t GeRctitht W KufhekiticddinC BrogfaftsPay f&@ibd ab ths dhgéucaavp@bmabé &f tshﬂn t he
SI M maysdoe rhoek@bent descrded tadbe:, W@t &s Unkdnge t #dmeleasupes cpeti@ar prdbleed. 10

| MBI swappiimtgréndinaisihg i il algndihinain atabhde @St eefleses wamogsalltional ue added
servi ces i noper @bt eroalentitithahioerelgonraorukt rus inmowubdtiom@ith ofdrhaion Setaine®er vi ces
such as short cteede eogsetiprdnithbeansheoriicalyrmiiinindseld cenferer wikoereini ence
services no | ongearatingsangaids, I'ﬂaoré%' %&‘@éﬁplﬁ’\ﬁ?“ta@slﬁlﬁ%{chébo‘ﬁh@ﬁ?@rh'&hifyavel lers

experi efice as tW !?art 9'9 | el moﬁyStP B85 BbPParSte ©meHKIN nmobi | e

phones may i nad '?al Seé %' SSea networ k, even though they nmay

be phyS| cally in Ie a ér}'r %cjfg,gc lgr operation, once a handset
e ét remains attached to it

(i.e. a nobile ph%n

Unt'l sdpgnal Jslnla(aﬁ!‘iaorp'ihe' IM nﬁ’u F\’h éla@@&q rlrﬁém% SRMAERLRorkAS @
result, the usevvmb@.tﬁm%g@m.s%gbads@m thﬁmg@mff&ran@a;m&@n&wmnded period
even i f t hough bh@ly thietie PRYSHERL ity hdl rdliBB mak@amR) re@divel dald dhd théhhase

regi ons such asruGandbyowdSAvhiohdah raidy drierthe taheaye i s national roamng this
effect can lead to accidentally high bills even when the custoner is not
travelling at all. Summary of Invention 25According to a first aspect of
the present invention there is provided a nethod for nanagi ng



the automatic provision of a subscriber network identifier froma central
network server to a subscribed conmunication device, the nethod conpri sing
recei vi ng not |on at the central server relating t (%? e_'n t he
current Iocatkﬁ f&?”%he subscri bed devi ce, deterntnlngq¥ﬁy ?ﬁ@ b
notification whether a new subscriber nétwork identifier is to be 30
provisioned fromthe central server, selecting a subscriber network

| dentifier on,the, &ﬁhrg;me- RacHl Lo, JuRBEEH9Becebd Jntb%rea@tqgttt@ ning step
has det er mi ned ﬁ?f a% :{é?calr't%ts}é%hgs ga@!%dt b@/ﬁl n'o§bé&bt| ed.

provi si oned, andr,gu§RUbdd P dvB@nSEhRAbRE WP B heRBF Je8bMBNKanddamddtf i er for
transm ssion to doheefitPsEius REGhoSRMhE Bast veniently, the subscri ber

net wor k & dent inf isRich EBvisAHie béteRtiaNAh FiRAl fdMiRY by stenBusesIMIBEks loBiB M Wivng | MBI ) .
Preferably, the neMolkdu2 tpaiticagethngs inthohdnesrk dad Bugsini@ie S, ismaybe oyt fikeys and
routing i nfor matevero &redoms nstworked as a data record on a Subscriber Identity
Modul e (SIM wi titheaSivhensedistiorinsedriconwhich wapapesirdeyn@ evailddF krenreesent

i nvent i on advantdewude Jockemhpigesstatie wigre upinitgd chargss arqBSirgitigsy a single SIMin
use in éhe hamdd¥bl swedricate adpietpningtiorrendsrs heveerandrpeiaialue weiled sepipes he host
portion of the e‘%’?ré‘ﬁ‘\elaﬁ the hoietaIoEk isAew P'ﬁ‘drﬁ‘btheé.’ﬁ?re%ﬁé/cﬁrﬁu%%s ?r’i‘é?Hdset | t
al so manages thé°fss @ 1’1‘ AEMPRIFRICE ALY NSt EUVRTENTE oY P IQIRFE WP

allocated with PP % ¥#¥61's, the network connection preference tables,

the r Ou'ﬂ ngAr%fthe??)lobr%m t?éé@r’%%é %Flermal 'ttﬂg ErS%’uht SHB&Eers@MQt Shal |
refer to thig,kemMs Ms RARGS: ﬁtlyaé“ttaE & af % m dh ey WAl |y

i ncor por at eghykiBiQ irPa kot ©atorVNRdeMING:IUpe MVAVE ofdeCdhdrSdt WS a ridBlidghohbie
present i nvientthéad aa\éar@t\ﬁgleou&lnwnerwbbrea t@ ineai bignphonet sisiehe svlsieei bed to
t he servi cematuaetisoonkeds. 0\Aisda ngsulth éhesedev i eharyedl higanvdmiognchateo fd 4no

net wor k2@ndextendéxepero@ egart ibttratghctaey were ohfsiagly ie dheirridmederrient exsome regansed- t 0
net wor ks assugh lagca@inades aiSA i indiefvhees theesl ip naliondl reminy thigagtlepigcanneadyles and

t her ef or e rasgidedd/ythigd bile syerorhendiis qustomer EpRoFRve!3t8lland data usage to nuch
| ower | evelgs than m? grQV|oust practlcally pOSSIb|e 5 It |s pOSSIb|e to

identify tHY g‘é Wor usi n&t e, _and
Mobi | e Net iiiFR" egf dmﬁ '(t r? SR‘E% .
e autom oVision a Su SCI' er n enita netWOf' server

Ther ef or e, ¥sdPEL &)rnml Fj’ ik % to
determ ne idondal SRS @m% as &\gﬁ Yth &me@t g&etergrmot' O s i n the
detected n%‘f@r’h‘ﬁmg&rdﬁﬂ@ﬁé"ﬁétm@é’dbﬁ [RERr I S nd aubSHBS CHIEK Sdéj@fle?qg haRd t

set Up HEW ROGMIHBE FoBthePEdtriidynicd sBltting Rl ibsbslclvaapRE®RITON Sh 186 bésh@ofSySt em
i s capabl e tod cirmhgiobgioal if the letebmihing BGprhek atieonsdd st a névo sarserikgr ngiverk
account . 10ddntifier s BsEnprovisiorent armhowpwtingdbs s¢lhadedbidseriber higtword iddntiigrdorper son
or machi ne trapsihiesierl fodwesdibsaibehdeyicgul ti pl e net work hones whi |l e mai nt ai ni ng a
singl e custoner record b||||n reIatlonshl and unij ue blndlng to the

3> 2 1o NaTA ?f‘H%tet”éP%‘?k/ ”E‘?f
CERON ) e e
ar r anged tﬁL%ﬂ,% (ﬁfgﬁ é%l%% MEsSAGE 1ecer Ve gt i on

Regi ster ( A su scri bed deV| ceis SUbSCI’I bed, the Iocatl on
updat e jges Sﬁg%r&@ﬁﬂlﬁ\ﬁa@%ﬂéciwnt%@edu@@ réhaiaC hiditiphty BNvdio6ab Hy0§iM e
subscri bed deW 6& hahdyvanrhagaouglahicalhetridhdRaadoapwss kinevde ubsigiortohiot thel MBI a
custoner (sydsarii bedidb@esne i ol Qireday avhiee hbodsehe it redowoaagas thet iakpisonear e

t hat the nmappbey asboddtied ditfi facgiest suhsoiiver sliecated swithmeultipls 1MSisndheh agperts
correctly. cpnrsgiinaiveferegemiables diaviguiingl df sallsnelibpesiver biirgsAgersedimasgagdinest.

hi s/ her4Snunfe siallvigfer ieyiis inMertiye goncept asriheaiMengielarmeRich isttreically Reprgoigisd

associ at ed 'W?FVF’W%'@% MY’&OBF\VWE&FChh"é’E%r K i nf rastr uct ur e 25 for radio
communi cat ILP| es n mv ntt nt? usly rbles o Ie pﬁOne us scrlbe(atcﬁ’tncept of
a home net aﬁL eFtﬁ%;g 0 5 ﬁemorﬁqg ewt @559 i et he

hi erar %y aut}a re rlnegtgétts) §et\ﬁ§rﬂs eg’t’l@l l'y and
any | Ml caRe @el§% rﬁtﬁét rodfing dRBRESEnd }efd-?é rédlubed tN@coQ%ﬂ ﬁtlep@@bl%n@f each

ot her. Thl SalBQAt a8 luSaghl th hubmdYe B8k thiOwslesbdsusRdcBEaNg pyddlee Oone | MBI s
t he hone/ master |1 MSI and must always be returned to fromtine 30 to tine

for the purposes of updating settings, resolving billing i ssues and
determ ni ng custonmer ownership in a KYC solution. A key benefit of having
no single master/home IMSI is that the systemcan be set in a nmulti-hone
node where any I MSI can be used for the above purposes. Alternatively al

| MBI can be peers and there is no master | MSI whatsoever. In this scenario
when a device | oses contact with its base it will search all IMSIs in order
to 35re-contact the HLR I n a preferred enbodi nent, the nethod facilitates
a network server based call processor heuristically selecting an tel ephone
nunber (MSISDN) froma set of tel ephone nunbers assigned to the subscriber.
The selectlon |s based on the nunber mhlch |s nDst SU|tabIe for 40 the

1 . r o=



In a preferred enbodi ment, the determ ning step conprises retrieving an
IMSI list fromthe HLR for the subscri bed device, the IMI |ist corrprisi ng

all of the I s which are all ocated 50to the subscri be i
Sy TiEs

determning i list conprises an I MSI which is ap lefefor t he

current |ocation of the subscribed deviGe. Typical ly, the sel ecting step
conpri ses obtaining a | ocal I I\/ISI froman IMSI pool conprising a plurality
of I'Msl's fort. Jsg.aeqm b ed-folHedoPE Aind HBMBRL BGuS! R0k fHcEs 9 @ sub
pool of Nk @ b Berpbd hERU-T RE@nnMdatioW.212)). Therefore, by

2011/ 0364845&&5&@@ 164 1@5 % r@u@elatesésleng|sa\oolsgslalto LbBimihs iradyaetgenss as it
enabl es t healkesy bqpassodated ah MBS forausben the Gstecledindiworavoi d roam ng charges. In
this sense, it is possible to provide a local, regional IMsSlI (wth national
roam ng ri ghtdhar @deantrigd i thafrsutispibees ddﬁeotrr@adﬁm@tcihmegwmﬁws pmemwent cal | s.
5 I n ot her Mekitio dPtrerkt weraidie as thepsyeibmde cenehiertl mpraitietihies DA IraBionpiyps
appropri at e'“i0§”58§@6 aé??”b‘r evi ously det er m ned preferences for the

subscri bed tion or cost |
oo e S ol BRSBTS BT e
w thin 10t heW gﬁé I néna%e g? or aI t'er nElzl vel y the pref erences nmay be

hel d on t hep@gtpL he&@@blm@es@ Mrip¥edRcENSG b WeliRetoASroOaALR RcarMBl, tid
svvl t chess t OHLA BEghnsehaiey alrdhgbd UE Hbtest 4 RestdBn@aatt Missadesret@berr byed Homeads a

" ki ck' . TheLdosstvefRdgistdr (HiSR)Ng wheh\vies subaértbeadtdeded VBSLbsvibdde therigeation tfvate much
nore i nf or néssege ¢wrekproding tadh¢ Hengeincerrerd boattontofithe $8bsclvadalaticst at e of
net wor ks, costs and the | ocation of the user, than is known to the software
runni ng_i n A¢yantegagusiyee ﬁb‘fﬂaiv‘t s KPWsindemwhi ‘WSF\’@‘ GW@PmQVdﬁFW%?@d%W ol
shoul d B& (ﬁfﬁ‘éhqdﬁoﬁ‘ﬁ Eﬁ‘f?é‘t? caedrbihgge ’@ﬁ gig%f’ éa§PWP'ﬁ%feds to
be able to Pe*t® %%et” c reﬁﬂ&%Fﬁ‘ﬁH?t%ﬁhcaeig%%‘fe s 8f BiRegeh ey et 8hnect
his/h rnum e[S erever

process as Tmen 'oned° 4boveE iR “connection with Milti-hom ng. To be clear if

a SIMis i r\ﬁtaﬁléﬁwtbegmgb(t B ey REL WOV dssocidtd Lkigth spe@n'ﬂ& BnRicalithidre hendirubdiel and
af ter a)PermofhdRf cohlnlRich@AOMin SubSEibeS A8dicdsS HNAB cBse, teF®RNRE Eorlcbpt MBI S
rescan all Hdw® deMa)is andalhg@Eal tRIid BRI B idn statue lri‘lhRmeWﬂ&ﬂ theetlebSI  has
been chosens anadahastoe@nnesis edh heotrdakee dduiRyaand abhBISHCE bo pdlédtatsast habistérhi s | S
a reliabl e IMShkr eil i8I canhbe pedrs an eadt pirer. dblenantrasdy @it mang rexistingptigsigno

obj ect i on buittergs 2Bereane S| af the home/masteoidyIShind Inpe ataen be UNSIAVP §hodime si gnal
to the ¥evitedimenter shh@prragns| fcerdeiigs setingsi O’ES'HQ t%@geﬁweﬁr’rﬁ*@ q‘eﬁe 'Was been
an a changée tﬁﬁi‘eb‘?"}’f@fSh Ial’%Yﬁ SN IQT”ﬁ '”8 W r%}) s {Z t Slexanpl e
upon SIM s ur rn ﬁ\\%'?‘u I- rel as ear §/I i }?I gnal
to all com; h %%i@ ﬁtf@e@a Ml ?psa@as wéﬂch 5 R SR anc

ot her a rg@ ,gt report ormatl on or into

Pref erabl vy, t e outputtlng step corrprlses outputtlng the Iocal I MSI to an
OTA nodul e if @r préfeR&® Bins&diént! Be tighiuBGRE e achetl@itk €@ver based kall proggsedrer r ed
enbodi ment ,hetifgicaltspletingngn &tepporfeutidniter (MBIFDIN) Ses1 @ bipoft tbiepigona raetbeaf rul es
35concer ni rgsigteeinio tHeesubstibdr. TiSleldclort is bbeedumdiok tymiteh@hisbisstoest batblddari ce.

Opt i onadd y,the brdledparpusuch gt Sreepliddupariern ieniiy thvebenibpruf bis advaatageously

cor r espondiavgInBe SiRtippherhe calbis gpanswereNBEcauAn Belsaled patnAeesdet fnowihat t he
system can '?r%ﬁ‘f&“?eﬂteﬁ%'”t’eé]“@ Ropona fAsliiete e F%%%ftof‘ﬁﬁr et WRIPESONjo8e BRI bl e to
mai nt ai n a SiMY EPETLEHEHROWIHBR OGP 2 LoLEHEEYVS BB "%ven 40t hough t he usage

of mul t{sp' o) uk/r%@ t'ﬂEarE'cSe \)ﬁr%aét%i 06mSH Q§?§ oRF i% Qﬁ%&r‘d@éng% Hn%% o MoF 1l e

o]}
act ual n%atlopg \ﬁ’c,req é’a’tm hﬁ rrbitide r' ses updating
the HLR V\,hen t oc been pr OVI sioned to the subscrl bed devi ce.

45 In a pref arplf@@heerm%umt, thet dmeermmgcuﬂed tointdneds refiBRhg sesvSibbeddn ag a
preferred calRerthkisogsciishaindevibe, aad IMB li§tCompridingoan & trdatlveiasigctcaatatdoatedg a
pl ural ity ob tel bgbstninedtdreeics,udrsic détlrethine Vitoe | Maniit camprires i ang M3 eviprhefser r ed
CLI for useppbmpitniol &eicwient oagtioniotthe sdscitedadie. set - up.

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.



50When meking calls or sending texts, the present invention advantageously
ensures that the called party sees a | ocal nunber (where available). This

|l owers the barriers to call back and increases traffic qﬁg(ﬁ%er&ganevenue
Per User (ARPUP X011/ 036484PCT/ GB2010/ 051591 7 Fur td“HH&™a% gl obal
travellers and callers originate phone €alls to others around the world,

t he appearance of |ocal presence is desired in order to facilitate business

marketing as well as national-rate return calls fromthat |ocale. 5Use of

these approggh&sg alocAWBEYWa@45ta080S At it ARaURQSAd Rist pdskiBR 1118 o bBBrovidsd RTEr . 1N

enbodi ment sayod t%%rﬁih@@har@éﬁ?m{ PN, Yt i5 QOMIIE D {rovdda &aCdgidnalGMB! ameh cal |

f or war di ng) naiByal kRmaRSRAIs 88 Sdiddrhihitisé theredting tHagges ifd @fcom iy \wairsk

identifiers. This allows a custonmer to develop different service profiles

for differentotrmubsbodibents, ikt viep kf dateminiryi vereder 20 INMSISo arproastesis bagedi @

desi rabl e twrreviedsht determingd trosferended dat ihe ysuberiberk devidet | lese suaysles baser o

network i de’ﬁ‘fgt!f?rl‘ ?frf@;gf ﬁgg@ﬁ@%}gg@wg;ﬂfp@&g fggrﬁ;{ﬁ ﬂiegggjyﬂgitggtk CW‘P‘IE%‘/}?I“ W'ittgii

particul arl e'f : f - ., means

are prow dege %‘s‘%%rﬂéhaﬂ%ﬁ %a%aqé%@%§§m;ﬂ8§?3é‘lﬂéfsblesr{ezgn?q EGWS% e or all
4 :

S
> to whi . :
subscripti on’ CNEeRT A er €M or t heV'SUBSCri bed device. In other areas

- such as sahd shud PRGN o YR o BT QT RIfefeRb bE §RBRL She bbdefil & udmgesigabl e to
provi de eviiggne® s AvitMR$ & hBehush 8lke RforhABAtd ki Hoha skl sbddakdey -
Accordi i t@rrantSeRe BlneABRRS; todk aldBe idau@Intdf @k dsBE tteiniiS kitwdvib dedsorwaent r al
net wor kK sernieing orthénsmagrhagatilinetoadviitomensle upde\sosvan coftrad sallis bs idbes innet wor k
i denti fi er doojuactisollygto rthd enbecshamatingi toztthe BN evedselp behables tor gegontedntpe iIKRNg a
recei ver arthrapgieekecdionet @n eemerasn)f fecertnegrproc2es pemgntiongd eeovg it lsamgetidnn t he
current | ocHth Muti-hepingheo Salvieer iftre §Miésyingleictedby emeiarie at kiekhd chetik ér
arrangetf t &'%%&W'F%’df?%at pratog of e (& quﬁgﬁ WALPHEP Y32 0P EUEE 't Bt

net wor k i d€RTRP PLES MS!S B OBE" 19reRP b HENE F6/ t he server, an identification

updater ar rﬁg&etﬂ s 6L B6n Gho ﬁ&%ma%&m@%w o HIRNI bl OB, i Rasi s of
the currentyy %Céafel(i% linkejt rxl;"?hr SInAciekdiRigBRent L pmﬂaedﬂ)jet:ﬁ@ﬁtbe% new
subscriper BeiyaHeK alpdfdit drfiBthdnShd 8IVPERIIQWNEI 16 BRKevid8 Hnd@Bth&Up Watgamodul e
arranged t qufHHgH thé Bev 8Rt Beicaths DabS 6 hRRingaehwoihkr aspattibhd &ould@ehave
transm ssi ofppiopridtéle Foulsaniidepordswi eeap ddcopetion @f s@bidty tohBrroin@tspeetSiaf t he
i nventi on tdoeldeighs tpeibvintedioa appichtzds oh theodi Mebatitmy MSh isanqur eélee amtothest wor k
at a comurdpplizkiiam cded repert infdwatimptontvd idesstensi ng: provi ding notification
30 to a3%entral server relating to a chan%e in the current | ocation for the
comuni cat iGefe@BYi B8;ouireitipg FieR FomPrusEs KL IRY edpwd NS et PTA ardyigiorg
preferred fEPHBFROTP R LR¥FBEN{GLF server on the basis of the current
| ocation, If ;tN& SENLE ARt YR ol 'ng)eé& PG ohAlest ‘&‘Rg'suééit%%i Qn

. . Ina erre djment, the outpytti t 0 es puthutti e
devi ce js ngfes rﬂﬂ%{uQ% i A T e SRRt P om

current networ connectlonlén reconnecting to the preferred network using
the recei vq;p'ﬁblr@ﬁ}gﬁéo@ﬁpﬂﬁbwpkura@ gemtrisbd etputilauscotBeb B @R VBlsmefov e has
SO-t 0- speakelekicg kad. AhfteerSidvhiahde BNRatried wstdm aad manige wBaéllgone Asebdrdi Nng t o
a fourth aspeeatiorodo thiket is pussitid Pnmdiftain @ sirglepeleophode duabedomaisubsatbeoevedevi ce
conpr i s4ong:thasplotizgesage anfi snuitple S imegnaathial $e wbsairsisrdchely neravoliple

i denti fi er gctuprigler®8¢ AgnbAD neans for determ ning, where a new network
connection is required, which subscriber net identifier use to make
the new neth \Rﬁ?’ﬁb@gﬁﬁ%@ﬁnoﬂﬁ?'ﬁg%%rﬁﬁrﬁ@s pRs'atied @\é\ﬂ%nwrl‘%‘l téé%f"d‘mggh?%beteﬁe

st or age, me&hE>ARY el DS¢Bedd4g5t Update i nformation over a network

connect 'on,, Whelieldy SRS AT Galhbe RlEY LHbroResifRg 9 brér&i ¥Ad adat e
informati Or;{;eh ich a(b@l)tfrgl% d datdbald cSHRSERY !a%%Eg{il@%f@r;kfo%tqg)é@fﬂst:#it%ﬂ%ea: ] the

sel ection nHh eRputthRy the BeRIBOLYI fol 8 I@MPIELE adnrihicdes @rnhd sedapt ed, on
recei pt of update information, to break an existing network connection and

t o nmakeoa méwnmetkingrdsliscorsraditg @Ris] the acsart deact@n wdtdntagpdatyexhsgres éat then

rul es. 50AcelEddarigsdes adodal ftrmbea$yecd a@flalidieT iinpeensitionbariess o da bpskanidded a
met hod f or ingeaaaes treffictane AsereamBevesu Beirkset (ARFUdf a subscri bed communi cati on
device to an avail abl e network, the nethod conprising determ ning a current
| ocation for the subscribed communi cation device, retrieving a |ist of

avai | abl e networks for that current |ocation, selecting a preferred network
fromthe list of avail able networks, and outputting an instruction for the
subscri bed nobil e 55device to connect to the preferred network. WO

2011/ 036484PCT/ GB2010/ 051591
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devi ce can operate using a

sui tabl g | M5l and pref erred netvvork | n order to avoid or reduce roam ng
charges. Brogibndlgssd mphb®mapbe EXridod digsn fhi uberidedicomanionh de @, ol t he
conruni cat i ragtsodsiyisHee borhptising Ir@laiving @n pp@&sanbastearvignt naworks frapéreakntrey; 45
Figure 2 iseaweschematic system di agram showi ng the overall system
architecture overlaid with the path (dotted lines) of a | M ovi si oni ng
event ; 30\D P8 PIgse3énenioCEXERIDSECENSD DS herejyareidgntiiier ascarding E%att'r Brssystem
di agr am shcﬂﬁP‘?’Fg 7 e bégFﬂfdP? PRETPALHYOK NG TYTI 05210058 EPPHERSY ocat i on
updat e (LUPEHA"HIIUT EIOAS6F  a 1 ocal IMSI: Figure 5 is a functional block

di agr am of AE gnte &sl 'thcélﬁ)%seﬂ rn\Fen%hrL%e veﬂﬂgs ﬁ']{ §It(Matta§h ﬂs&%{&dﬁ@; a
si gnal 14:ng Ll 3RS Q& Bodi&obiBle Getword i B! 3réan9\ AANES ot
subscriber (efgRESs ohen@WuEQRYB43DRot 3fthRed Rla 6N r@etW&Warh%bbrtho rﬁétﬂx\ét si oned
by the | MSlthdBubk&@ibe®torfrhGHidaBork; delibd-ioGiutomaticdllp détadi fgpnadnk civgentlha@gsrammehow ng
an al t er natto viehet gitadeh glaneaviilabihi@nen b fBldvtathetretwark) essdehabnractnitd abl e | ocal
I MSI is al meastztymsteda\@draote retveriSI M Figure 8 is a signalling diagram show ng
t ypi cal40si gnal | i ng for CLI substitution when a subscribed user is making a
call; 15 According to yet another aspect of the present invention there is provided a method for
automatically managing an updatable subscriber network identifier (IMS1) 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 IMSls 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 IMS] selection rules may be updated by receiving an updating



Figure 9 is a signalling diagramsimlar to Figure 8 showing a credit
manager and including signalling relating to billing and credit managenent
functions s a sinplified flow diagramfor a ll ack cal
set up arranggﬁeﬁP%gﬁg Figure 11 is a sinplified flom1d|§€%§%9®@r % USSD
cal | back call set up arrangenent; Figufe 12 is a schematic illustration of
two nei ghbouring countries and cell coverage across the borders of the two

countries; fosdibdof o SorAflsdrldUfifion'd a%ﬁgealenegdab@%edbegg.@fméelt@weng to
t he si gnal sUpScrbbd 8dmhnen g veal | Figure 15 1s a map of the worl
illustrating a method of setting up user preference rules for |ncom ng call

routi ng on Opwnbigsthe sobsclibBddrmamunicationr datice tiag@equastth héwrBia ames sdtedFingur e 16
i | 1 ustr at esthaiSthiftrecteth@isdefdninbbs tattbé SiMaddeamds@htaincanuBi€l ahicloistiaal tedte of
APNs i n enbedientertwriof the invention; and Figure 17 is a schematic
illustrati on of the state di agram for a SIMcard in enbodi rents of 35the

i nvention. !Pet RiFfesed pRLRAMeL B BMoss gf e pl “Er?ﬁﬂ%'ﬁﬁ?ﬁyé’elfivﬁ'ﬁ“r”gerl'f Meri or
Art) i s s'@ﬂ&%?f'wspé&r‘%‘% Hear MEgacas SPEEMtul ar t el ecommuni cat i ons

”et""ork OBre s h@&‘%g or flectg ﬁr% e‘r nte%ke % PRI ofTOT €
Mobi | e Net Jé }gcaéﬁ&ﬁ b @vedﬁéi ch-8 SlofHd it n( M‘/NO)
or Mobile i or BT HWO dev%@ Trﬂsspr%ﬁéﬁ o WBRSrRE énay&lel Ul ar

t el ecomuni @p’éi'[aie@rb‘é/ ﬁaeé.vwgr 3 uphzlﬁmgwssa nlfrﬁlpééi’ﬁ:ﬁ-‘mh‘&;h0|@|ayrahy% t@et wor ks
for simpi cmér)egeV%enaLﬁorﬁatubs&onue@Ibn rmkems@bealdonfnmmnmmf désde mopirdf@rqahone 10
in the firstetwsks.'s | ocal network, 45 for exanple, in the UK to a second
user 20 in a foreign network (i.e. Italy), the call is routed through the

| ocal net woPkererajaiBe akiitatol astpratieally srouigion e@&zonelol\/lﬁb @'qh@e%'pca#etwrzs

SWi tChI s‘i&‘H§ é?CéFﬁ ip B'@%WW‘(@S?Q%’ES ag W&T'B‘a ha %’et‘ff’él‘? H?%@@ﬁ the

Si gnall ZE Gy PR 'B'H it

Chioooh 4 8 s w@? ST @f%észﬁgémqgmmm @s;z SR (e’
foreign net'\Wo ase 'S atl on su naIIy 50 routed
to the SeCQﬁdddIt‘&ﬁhrfhs aﬁﬁﬁﬁhtbﬁus@h@t’@%cﬂ&h witbathé Smbtl@néllﬂﬁof(ﬂmﬁésehanihnn@ﬂéfaan are
routed in tibeersiemsomayf the hriawughedhhiqudsoT e rgethonstdascerike s hdyeis eag topgraten
subsyst@m wimgutttmﬁerbob@iggnadmﬁNtmm ecmscn@ism&iy@tpmm@soluttonr ough SS? 34
to the

net wor k s tﬂ“ Eg’%ﬁﬁ@ 't 5iA ﬁéﬁﬁ for gaigog g’cne” m)bl l e
phone 10. ?(g ?m‘éﬁﬁém r ?tﬂ:f &fﬁ
routed to r@lg)sr eéae@qg,lr tbLﬁp s goug a p ur al ocation
registers WhICh formpart of the network subsystems For every user

regi st e¥ded Asrieacripad hﬁldet@l!lazterdellslpgssm*e tp eibdato il neledion oHes andtnaiiokk there is a
record hel deleptionrides wichere Rtosedianriee @szfatqbﬂmpm@gﬂ@eepdiﬂmmjsuzm 42. The HLR
40,42 is a¥emafien rea%tfeaﬁa@@a't%ettraeefﬁrt a%%s ek, aﬁqU§k6Fd m% |Ie hone
subscri ber b§ dyidip "trﬁ{ﬁ"’frltﬁ Bb’t t Mﬁ{sl E{HOQ'P

stores gt Zﬁeéﬁwér@% sé’#’ﬁfé iy ek o Crab Sgued by the
nobile P ffe borf nu .Aé sapasmcard

W th enbed ed 1 e ectronl c ci rcwtr |ch is inserted into the nobile
phone. Eachh&kaMitha&supaaterdigsimobitbgmbndsi ceer toahil edheamarninet efrtimaregmahvavtion | e
Subscri ber hbgereviously %dt MBislolavtsicauseiobtha aparitityenf gatk epich & im@bvhd HbRpresedr d. | MBI s
are used i Mvaptprshes %"Sﬁé?\mﬁ*ﬂ@dt"\ﬁ’% mininsee hada@tiensipninoene facliatewr ks,

i ncl udify GBS dhereeRanrhie dRUFa@n 28cT IS Using @ seigiieMShetdegsteTediptvaiisin s

usual |y 15 gAY O SR IUBRIPAT R F dH%e some exceptions. Typical ly the first

3 digits amgidiiesVhplibf ofFPMihysCode (MCC), fol lowed by the Mbile Network

Code (MNC) Fidufd § haeén SvéhiBl o8 tHeELnPRRRAB SHs A s vﬂfohahé“pga's&% ikRtidnis
Aneri can stgidaige) ). The remaining digits contain a nobile station

i denti fascation nunmber (M5 IN) within the network's custoner base. 20SI Ms
al so conpr iFgereohés a@schnTatic Metdbmgrawhstowingr tee ohealt elsegphembkitecturdeveslaidsed by
with the path (dotted lines) of a IMSI provisioning event;

Figure 3 is a process flow diagram showing the OTA provisioning process triggered by the
50 IMSI broker detecting a handset has entered a new country or network;



nmobi | e phones to make and receive calls. Each MSISDN is also a primary key
to the HLR record. In summary, there is a relationship between the HLR

MBI SDN, I'Msl, and the SIM The SIM 25 is the physical I

contains a ret8ri8#**¥he 1 VMSI. The MBISDN is the uni queq’?fr('r%g("}‘\/t]1 thr fying
t he nobil e phone. The IMSlI is the uniqu¥ identifier of the user subscribing
to the network, and the HLRis the systemthat naps MSISDNs to | M5l s and
vice versa. Fr an 9?(91\4#\3“:04 gn?}mtor ?’anY\Q%Qn tW&énallrﬁ&%ﬁs re%Yt@Q’tof rs‘agéctrb&' r
hone/ | ocal tMP ateo(,_g) I{)(%V%I{bn LYehkmal so called a roaned-to network.
However , when a |'e phone attenpts to connect to a network which is not
the horre/loragt!lreB@Mh&ronérlﬂecrfoagmdotmemwmrofo'ngwmtz eataois with the home
network sn order to verify whether the nobile phone is authorised to use

t he roamned- Eiguraétswosignalifi Hisgremrshowing theitywival Sonptiss gdnestdloymo sesubdrdbe ar e
35r eci pr ocagnteigr aewreemesaoh etaadehiriranegfMBhiepravisipnestily éhrenbiShBiokerop Bioereor s.
Wien a userdroans away fromtheir hone service and into an area served by

anot her op ato Mess l are xclpan tF 7 nret bland t he
roanes- 6 erm@ﬁp@% el R T b S et e

He SUbsCriber in its Visitor
Location RegjgL §fs s\@rB)Ilnéléa r%ﬁr sha_\kﬁﬁg t\ﬂmBal's@néhr%ar&aé@@&smtl&tmﬂeﬁ oMl Nt ai ned
by a netmorggbgdp@g@@s@r,s(,ﬁammb gafane way as i s maintained). However,
t he VLRigcontains tenporary information about nobl | e users that are
currently |lmgat ed adigriailing tibgrasemiace Figuess sfow{rgractratitmmpegednd oclutieg net wor k
operator), duralivheltingodibgeni bedit natdgeanntiiRtians; a di fferent operat or

el sewhere. Wien calls are made fromthe nobile phone, the VLR 45 is
checked forF'%U? Moisiasaerlites ﬂ%’rﬂtﬁ%’%fﬁ’ﬁ?ﬁé\'\/%tcﬁ@aP'S%ﬁt”lséteri%rab%ﬁ“?ﬁ”fted t he

gﬁglneef or qmrﬁ? %@Eﬁ@ﬁ%%f Héé; h)bé‘?k fﬁ“c?te lf% aq%ﬁgeg%e%?chmgelr Si ces
are al | oned 1?2%‘01‘?&%%9 ik Qe Srf’of\ﬂvﬁré/%% 'g%g&ﬁ.‘ iReflg %!él%ov%(.%_&é%r S on

(connects ttog one networ cal |
handl i ng; and |ng rel at ed caII dat a record (CDR) generation is done by
50t he M5C Fr% 13-&rlﬂl‘ﬂh¢%ré$4mts.ghélmldra@ebms&?eramgtognetsryaamorg%mhewobmmgiogrure 1, a
user subscribed to a nobile network operator in the UK visits Italy. Wen

t he user arfigwess isa niapalf )heavodd illustrasnga methed nisdsiting up hem erefaréree mogs foe phone
will try toneoimgeet rautingen the basisadflosationagurant timst st lveogneeat or 36. The

Itali an30network oPerator 55can identify fromthe | M5l nunber stored in the
SI M card t Hagurg Hllyplrates p@hrﬁﬁg{ur%sgmrqng @alhandsg@) use a common set of APNs in

2011/ 036484BEPAIEEDE PHVBEYEYPN 29t he 1talian network, and as such, will
contact th 3 user is
aut hori ﬁ Iieeh 'Ef%%aqﬁ'\a%aﬁ% éoﬁeﬂstét%ﬁ'ab}%ﬁ&f6§uﬁdp%at'}é\ﬁsaﬁtoﬁ(%ﬁﬁl_tg840 in the
UK, wt Iocatl on Information over SS7 with a 5 Location Update nessage
(LY). The LU rressa e |s routed to the H UK based on the global title

transl ati orP‘HP" Q"r%ftprie?r na] [ qgl Connect on
Control Par fgm{o FIO S hﬁ@al re !n real q%gtere are m ore Obile. ‘Ori as to
the stajus era tgg %@rté*?tt ﬁr@/( 9’“% "B DAY Gedokn the

E ele u

r Oamsd s MV a‘tf@r% ne’tvﬁarl@uht}\%dée t he

Italian net F 1@ lrégg,ag g,ﬁy@votr@mo,(sa@%,rﬁ@gq,r for the user in the Italian 10
VLR 46. As descri bed above, there are problens associated with roam ng

servi ces i wridnad firstagersmakes Reat ecmtadira nicbdaTeichne 0 methaxdirsk usens Wwicalhedmoyk,

sur chargges fadegamprakin thg We, to @ eeiond ngpr 2alnl sfomignusiwigk @(at &8 ehe cadlésrogtedt hei r
nobi | e phonesughThé chinetwaliss besgastation sgbybtemh@68) Bhéo & dnsal riegwork Swigchlnbi ng, or
who is cal |er stpme(loa@lé\rSS) B8 Phealhisdhan @xtaﬁﬁrr@ighttheswgdm\ﬁygqem qet dly will

Lglcluirnroam %ﬁg@ﬁar eetwﬁeﬁoreamn?w 'kt rol‘@ 1‘0 9 % II as
R gg@ e %% mate A t%t?“%it ltal o

or ot her thge swﬁ Scal-0am

char ges arm anstg%lééal B&@Mrkrs%agé ét@n&n bbb%?erm ssspgomaseanyqarrremaround
and nai nt alnrbbngt}groagq@unts of, many different” SIMcards, or they require a

hi gh degree of user interaction in order to utilise one of the services to
circunvent these roam ng charges. However, as described above there are
many known problens with these services. 25 One aspect of the present
invention resides in the integration of an additional central server within
a typical cellular teleconmunications network. The additional central

server is able to provide, as required, a plurality of additional I MSls to
a nobil e phone, when the nobile phone is connected to a roanmed-to network
in another country/region. The additional central 30server is referred to
as an | MSl Broker.



I n one enbodi nent of the invention, the I M5l Broker is arranged to

determ ne whether the SIMcard in the nobile phone has an appropriate | NSI
for the roamed-to network. The SIMcards required for t nt of
the invention"2r&¢¥d¥bl e of storing a plurality of I}gi/t(;gggr@?él\g/% | MBI s
for different networks, together with aSsociated rul es governi ng when the
alternative | MSls shoul d be used. In this enbodi nent, the | MSI broker has
access to a database store of alternative (new) IMSIs for nultiple foreign

networ ks ( FNQSha2Rd: e @fiia@naed Hhondicaidd: Patifent REGRUGSW rl)ltl}@ﬁt offocHRpessary
to users wh@gigkR WHBSGSmDEsH 1P e RGWBRT KibsRfEMd. Fon@vep UshBledistddkerlin and, who
are roam NgpaalRESelinet telRExSmuridtibnd reftrie fraadis Besdord reitih tHak Mthag'stHoee

capabi l ity lofcatshdReigRger eHUR) ud,al2i The HIfR 40V is atchdtal dasbabe thatedtaing datagpefci fi c
territory (esbntobie done agsoibpr that isahhaved bhvee thestartsolesidiverkcal | i ng rat es.
The SIMalso has a set of rules to drive the selection of the best possible

| MBI . Ever yThe R %torggé?tall@rﬁ éYejV §UQﬁC’theérd@thytV@ ‘r"i* t% %‘r’rﬁ%q yathenerrp ount ry,

b_ut it couI oy %é)ﬁerﬁcur Ier\l s m L dr oo USique entimar”
will i sé(he % ér IB g ﬁ‘ brLe CI’I %%( ?geac é{
territory. :;% &l W ékrr ni{gs

AT (OTA). ThiG, E@d)orrtfr% §§s Qrea QuoReap out R ew
whol esal e netmork deals becone avail abl e. Subscrlbers are |ssued an

addi ti opal AdMdlsiWhenagng m@err@gawaltta@bes &ltiess. apslcamnagesendigief  t he
data i n thear&Sth¥Mdbie beurag Doay @dCO) etlowduebyahe MobileeNdhagie Cods MNGNittavai | abl e
OTA radi o cdigitagEtiiopean Samerdyxcarfpligits, (Nortb | Ardeiclyu standasd)nokhel iematnind digits

cel | ul ar siapntalnla mepile kiahorebentifieadion nnzier GRIN) witn‘rmféeﬂetwn@s Ct’@&’t‘efr’@é%agi ng,
WFi, Bl uetooth & WMAX. A person skilled | n the art vvr ﬁ@greci ate that

OTA' sh#fl | § eCORIPI5§, 8% PhMere: MRS ¥h! ddMd an
ot her net hdHo ?LFE’ NeRde @?‘F‘? iy GSF ¢S I‘Y&n%ts %%Dd%g @%Wgﬁ’ég tlgg r ed Y
connection % PC, Infra-Red and so on WO 2011/ 036484PCT/ (B2010/ 051591

13 In one qmw&g/fﬂhereﬁé“&re% M ABYbetvien tHREHIH, TRISHN, TRBHLAE Y 'sav. ﬁm%snvr
programeed § ¢ 5l CeRicP Rl dohhin8Ta FWSkiSoraRs NRSIP Rl ivEgsHio isP R UbrRue

desti nati ongimbbn iRAGYIREG rthe midié rPBBiRe. THee INRIMsMAY drequer gmtsismed tw Uera
plurality afubddBhg taathe megiosk, mad itr@nHuvit tshihé bestame thao miaps MSISINSOp dBlfiseand5 Wi t h
user sel ectvicervest. countries or territories to which the user expects to
visit in the future. In another enbodinment, the SIMmy only conprise one
| MBI afi%r Trirar@n@\eechqﬁséruawﬂrerr agiset roamswwayénehthehatm%(tor?a' @ﬁt"‘to 0 a foreign

new al t er ndeMAE P"I‘?BI%”%Pr 1‘7\?&%’6""? o*f'ﬁ"‘tel’f%r F"B tﬁ he
user Vi si tscowm %L?nt” '? 079 0 thr the lfﬁt Yff?)rgsl Y,
and curr entf Q%’ SiE Tl °r V%e”rfﬁtgs itk T

| MBl's ipt ease urt
However, rgg%rd eggsr Syhbthnurrrtineérp"s)of él%/!lsfﬁls %hgt Mltkhge%{a‘gl\ilrr s able to hoI d,

ot her WEWDVWhéhO@%Eérab%§ alvay fromaReit Rathe @BrvidpRAE ihtb Mntarés s@l@ced amdhdrhe
nunber of ldyEhsrt Bedtagst aeekcmarigbd noveheeSEI nbtvotases theheaeedv bgpetk | i mt
i s reached,opae®opbtaing infametve fenmbibdihmmahepbrdshdlamseeadtes d Bnpoeentecod, t he
SIMis @bl dorttioe ehppaivecialit Yistw dpeatipn Begistet kB4, NI ThaiLR ina deiap eatichi ned

| MSI . The de®pigiabad &% atngMwar eHsratavsn th@sS&mﬁe\f"W?Sttf‘%HLEaSnmﬁetalﬂa@e OW#YeR number
of factors,he ¥ R t@mp%{ﬂ ”U?ﬁ]%%l‘? mﬁ'ﬂ ug%rs[fb d within
overwrittenh® g Who “bs - 'tE/ have

e er 1] nca are ¥rom the mo rIe
been usgd ll_g— ori atﬁf an t)/n%é}\@utﬁ rf%bat é{gg {E}J R/%Bba %féhﬁgent | y
used | Msl's rts $& Hfingt ?po%&sat'l'h'@HQ | MBI's
di stri but ec ulg&n lé & Swtﬁ@w rs Qed %@Jnamd913§ RBivhib&leanto et Wot Kehen! N

addi tion, theschhd u@t@&ﬁgteﬂssonar(t;angagl th)0th pddt @k tdindHoR rodriify ded abhs of a
current | Mabktwofd). A& hd6@ihg aldbifling Seldted esisdty rdcordqCORY géreratiot sedonpayti es to
cont actsoa useMS@hteiLRA4IRIgnat imwoiveent | MSI which differs fromtheir

original IMSI. It is an advantage of this enbodi nent of the present

i nvention tSearsingltie axpmpladn FivRpd. aneer vEpssipest tp §§“1R@de t“ﬁwgﬁhl@%ﬁa opidhgid€rs can

be recorde%séﬁt?'latwftqnﬁ'ﬂﬂ E-'%Pr?ﬁg'aﬁ%@ 'tg%gt;dt ﬂ*“t%”ag‘oe E%g 3 é“?ple’?oé
\'4 e I or] ra t t
o s DAL s S T S oy hegﬁer"tﬂ&SfJ%S%”?rty of

| i nki ng user accounts of different countries/regions to one subscribed user
is hel pful for "Know Your Custoner"” (KYC) legal requirenments. In certain
countries, there are specific legal requirenents relating to how users may
be 35 issued with tel ephone nunbers and according to one enbodi nent of the
present invention, it is possible for the user to be sent additional

i nformation (through any suitable communi cati on channel) regardi ng what
steps the user must conplete in order to be able to conplete these |ega
requirenents 40In one enbodrnent t he present |nvent|on |s arranged to

o R AT SNSRI n -



subscri bed user for a considerable time before issuing themwth new | MSls
and MSI SDNs in foreign countries, and as such the system of one enbodi nent
of the present i nvzantl on, WO 2011/ 036484PCT/ 6820101051!},%:}/&5 1&759’1 atisfy

t he KYC requVe)ngH "%%%r certain countries without requiring YRE'3ddi ti onal
| egal requirements discussed above. Figlre 2 shows an overview of the
conponents within a network with an integrated IMSI 5 Broker 108. In this

sense, netwpp lﬁalfa‘?\%lgt\%% al®ad LThI Gl cdrftact 18 URERESHORRI neBRINS K tUR R Yeify

oper at ed by getsdr B RelE LRSI OREB R talidnhe@ldier Words, the term net wor k may
be taken to mean a collection of co-existing networKks. The network

comuni cat | RS VYR t4B dpastepling BLR 14 infthes UBS aith beedtionbibiotreatiph @ness30 with r ough
the lObase sdcatidnoWpdatthayshgnilUphiTchLid orgpsdgs esroatedds et HlariSisebased osthat i on
(BTS), Baseglsthahtiieotransiatidrr ofl the M| BSC)s, comtethed invb Siidnelli®nConniecting &atelrRar( MSC) .
The base st @GCHnfiedibbheLEnTedmRiHKalorss fie VARt HesHp ke piefus Wbﬁ%'b?fur n
communi cat eddheret srsvigavesfo t@r%k‘éﬁfedl@@e&??ﬂ‘eﬁﬁo PRV iie ﬁﬂta'N@ ‘gg@
Back- of f j ce”ﬁg gvee@sewg% Kafier pRigprk ogReTAIBRR A8 PRRY re‘?‘ﬂ F fepsy %‘8& has

access tb dB 112 which conprises a record for each user subscri bed

to the netwark. .iog LN/BSreAoduly kgo»é% oaaéamﬁ'ralnﬁng Q&rviBRNt 5 Pt e
user's usag nnéct&ito\éc?bé?%dctélne{@or $he AL @chPREESHRE fakify6itetdilg @ug &cord is
kept for bildilgn@htYEResesn thel iidRe 8 Iwms, trdeN@gdrblegsiubierd 13 dser &l so
responsibl ecahnag SNEHY s ngllitdi e (e, |Irelthe| AD ol bunipad, | e used lvsting Maprwiasc@al | er

Li ne | dent i bhmaticbargéCluthgn, callisg fcaretbraptdnpnavbaeds dalf engplBQehbhes imdtiel e
roani ng, t ohaaresoeteotkhiatthe i end sisewtens fRimemiyy rdagyingt ¢argsal wiede paptiddeto.  The

| M5l Br okerindd@ndvads tiere edwr PE, liatian wiSthePpltine DOgberghi ch | s a dat abase
conprising a pIurallt of ava|IabIe II\/SIsfor differe

territoff esTWeon'ﬁf ‘f"B ‘f’ﬁ\fBT edy %i”?aa r%‘ﬁsear? 1‘;”? e[r E’?H%%'ieﬂ Th ey
o i; mteractlo

are both co ﬁﬁ? rt%% AL g ntsl%;a?ébﬁ?'& ngrggggfl es

(i.e. USA JH @éﬁ?\’/@ﬁi &y g%ejb CTQRVACT TN

wel | as '”t;ﬁBtf!@rﬁé\Qlﬂﬁt ege%amdg Whl c I's registere on an HLR | n one
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In an example embodiment, the IMSI Broker typically may have the following interfaces (as
shown in Figure 5):
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GI Prefix | M51 Range The firstnsignificant digits of the GI to
i dentify the country/network of a VLR 1 to 6 digits ThelMsl GT Prefix 5 to
6 digits Range to be used for this EXAMPLE DATA In NL (3%)r use 20407
(Tel eena) | MOVORMHG®*SY n PT (351) use 23450 (Jer sey) | M3 15&%?;‘8.’“9‘ 31

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.

5 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;

10 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 CL! details from IN platform using rules for
destination number

15 9. INVITE sent to destination network (here shown as PSTN but not limited to)
10. Callf 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.

20  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;
25 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 CLL

fn 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
30 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.

35 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
40 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
45 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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In another example, the calls are routed to a third party, the Intelligent Network of that third
party sends a trigger to the network operator such that the network operator can make a
decision regarding how the call is routed.

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.

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
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.

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.

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
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.

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.

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
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
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
(assuming the user has available credit) does not expire while the call is pending. As shown
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in Figure 9 the get call credit transactions may occur every 10 seconds are so. In this way,
the call is routed using a local IMSI to get favourable rates, but the IN of the home network
can continue to add small amounts of credit to the account associated with the local IMSI. By
adding small amounts of credit as necessary, it is possible to avoid having unnecessary
credit in an IMSI account which may be wasted or used infrequently. As described above, it
is also possible for the credit manager to remove unused credit from an IMSI account if
necessary, at the end of a call.

The ability to reconcile customer information relating to billing to all the separate IMSls that
are used by a particular user is important not only for user convenience (one bill from one
provider, who has been responsible for all IMS! provisioning), but also for Know Your
Customer legal requirements. The ability to reconcile these separate identities at a single
home network with extended knowledge of the user may make it easier to satisfy Know Your
Customer requirements (and, for example, to allow proof that these requirements are
satisfied in one country to contribute towards acceptance of the customer in another). There
are some situations in which the presence of multiple available IMSIs may cause complexity
— one is in contactless payment (using local communication technologies such as RFID to
trigger payments — use cases are discussed in ETSI TS 102 412), where the payment will
need to be tied to a clearly identified customer. In such a case, it may be desirable to
identify the mobile phone by the ICCID uniquely associated with the physical SIM.

In a detailed example embodiment, the IMSI broker data store may be configured as follows:
1. DS _GT_IMSI| Mapping. DS_IMSI_Pool.
2. DS_EF_IMSI_Rules. This DS stores the exact image of the entire content of the EF
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
C. GTVLR
d. Original IMSI
e. New IMSI

DS_GT_IMSI_Mapping
This DS stores the IMS| 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) IMSI Range.

31 20407

351 23450

34 20404

1681 318095

1 23450

2 23450

3 23450

DS_GT_IMSI_Pool
This DS stores the Last_Issued_IMSI of a trusted location-based application(s)TLA IMSI|

Range. This DS has a record structure.

IMSI_Range | IMSI_Last_Issued
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the recycling™8P* i s. 15 digits EXAMPLE DATA 23450 i’gg%%?‘g@f@ﬂ%?
20407 204078800000111 20404 204047891212123 318095 318095440000001 In a
typi cal enbodi nent, The | MSI Broker may performthe foll ow ng process steps
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IF first 5/ or 6 digits of the I MSI do notnmasiclatdobdsl cdeangeuBEGINallows
GET new I MsI (I MSI _New) from DS_| MSI _Poogfor retredyclimg of MBhbeRange
10(incrementing Last Used IMSI) RetrieveldWBits List from HLR (using LDAP)
Provi si on | WNBAWREWAM HLR using LDAP) Send OTA to add IMSI _New to SIMin
EFI MBI _Li sp238éhd OTA to replace EF | VBl | R839481#8496S FFE | MBI Rul es 15END
END In a tiy#464l inplenentation, the | MEPOAWBRAOPOGHII| he able ta perflorm
many par al ?:(14049rmpqtq and should bhe nr;a?%oﬁ}maﬁ?z;m%hl e of processin
hundreds o 311’89915|¢=QTQ per second.—20 Lf tﬁ 5 range
of IMSls for a given operator are limted, the I MSI broker may preferably
be abl e to Inettysical emaadirhate, THYBMS! Bakdr hay delfernpelfolibeing pecesssupstvarearot her
subscri ber mw & inagsage sirereived fiors thedilRdLdgéScawier.eved by additional OTA
messagi ng t@Nde\aét)mﬁﬁﬁ@e&ﬁ@ﬁ@m&@'@ﬂéGJmREErSeWé‘é:E?fﬁIHé\éLeﬁ?gts&ﬁg'éft’ and/or by

i ndi catihg BFaN a |ven v Mgs i ssuesdg'ltg qas br?%:ﬁrJ a@? t he
systemHLR i s n vieafeiiTy d
A a’ég'taaﬁhﬁﬁtga L cosss

C
call routings c goyy avart abl e routes as necessary

and GET new IMSI (IMSI_New) from DS_IMSI_Pool matching IMSI_Range
(incrementing Last_Used_IMSI)
Retrieve IMSI_List from HLR (using LDAP)
Provision IMS|_New on HLR using LDAP)
Send OTA to add IMSE_New to SIM in EF_IMSI_List
Send OTA to replace EF_IMS|_Rules with DS_EF_IMSI_Rules
15 END
END

In a typical implementation, the IMSI broker will be able to perform many parallel requests
and should be preferably capable of processing hundreds of requests per second.
20
If there are situations where the range of IMSls for a given operator are limited, the IMSI
broker may preferably be able to return inactive IMSIs back to the pool for re-issue to
another subscriber at a later time. This could be achieved by additional OTA messaging to
deactivate and/or delete an EF record on a target and/or by indicating that a given IMSI
25  previously issued to a subscriber and the system HLR is now inactive or deleted from the
HLR.

Call routing

Optimised call routings connections can be made via any available routes as necessary and
30 appropriate for cost saving and service availability. Calls may be routed through any

combination of the following communication networks: Cellular, Landline (PSTN), WiFi, and

IP.
For example a ‘Standard’ Low cost call from UK mobile to USA Mobile may be routed as
follows:

35 Conventional cellular connection>UK NO>UK service gateway>IP>USA service

gateway>USA NO>Conventional cellular connection.
This uses IP for the long haul from UK to USA so that the total call cost is 2 local

connections.

40 In another example a ‘Near Free’ call from UK to Australia with both handsets capable of
VolP over WiFi (VoWiFi) may be routed as follows:

VoWiFi>UK ISP>IP Routing service>|P>Australian ISP>VoWiFi



30 appropriate for cost saving and service availability. Calls may be
routed through any combination of the follow ng communication networKks:

Cel lul ar, Landline (PSTN), WFi, and IP. For exanple a ' _Low cost
cal | from UK WBBI ggﬁt‘%' USA Mobile may be routed as fol | 3%'%%g@@g"ﬂ\’/9énti onal
cel lul ar connection>UK NO>UK servi ce gat®eway>l P>USA servi ce gat eway>USA
NO>Conventional cellular connection. This uses IP for the |long haul from UK
to USA so that the total call cost is 2 |local connections. 40l n anot her
exanpl e a Ih‘%/@{an%fh?ﬁexa kel f|C§V\PEBSp&<aI|thITAH§IEIH ﬁtobrf'é BivkNaRAhdmBRBE sRES Hapabl e
of Vol P ovegidfski 1) be routed as follows: VoWFi >UK | SP>| P

Routi ng servi ce>l P>Aust raI i an I SP>VoW Fi WD 2011/ 036484PCT/ GB2010/ 051591
23 In yet anot hetdigxaglie;>indiah oNOebsbngalide fgaewayehHn sapite| gatbwayIkK
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gat eway>l P>Uk service gateway>UK | andline. A person skilled in the art wll
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from out si deovidee ddkordifien Tuisicogid of courex apgly) &, ary FOANWEetwak ldsaiito, retheini sm as
shown i n FispecifzayOp thehék.di al 1 i ng of a nunber by the user without a country
prefix #ay be |nter{)reted by the honme network IN as a call to a UK nunber

and the ré?rﬁ?" f ¢ H"&EEQFI"&H“H Th| s coul d ourse. a o _any hone
net work [ od st rr rg'?zg B gl
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t he uset? s rhayrelenethowsirkigsstsivaiehigtrietviak, which meayriohbe thisarost faouralie II@WBIIKone
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power up, rmbr I e hones perform a scan of avail pendr ng
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08 2ot e Crr ”?cres ar% Rl
f avour a I tdwrg} bla sa Jol &l Sted fy%trat ed in
Figure 12, f| I‘d?@grﬁmk N‘@se?&%&rfﬂe@ om@Qgtw()@ ak REMBA Xt Rbpinadvertently

be connected to the foreign network, even though the user has not left their home territory.

50  Under normal operation, once a mobile phone is attached to a network, it remains attached
to it until signal is lost or if the subscriber manually disconnects. As a result, the user may
charged high roaming charges for an extended period even if though they were physically in
their home territory.



could be two regions within a country) sharing a border 804. A first cel
tower 806 (base 45 station) provides coverage approxinated by a first
circle area 808 for a honme network, and a second sell 9¥@ﬁ§$&$ [OVIdeS
coverage appr BQI2HH{"¥d%y a second circle area 812 for a §r'&'gn
network. A user subscribed to the hone #Hetwork at |ocation X, may

i nadvertently be connected to the foreign network, even though the user has

not |eft theld fx Weotg E;Betcpgfytg o RRLRLRT 1D MR pRPENALBIOT JQBGHrdRRid ©
phone is at &Lﬁ‘r%hte cHin 3 etwbrtk r‘éﬁ@fath9§ n?a‘trga?tq d 4t8ud fudinbhdectdronal is
lost or if §|r|ﬂ§|y%5ﬁ§e€fdgh6rthérﬁ&w with h§§tﬂﬂg tsﬁgnalﬁsﬁ)w@r Imas Widbile bieUsHr NMay
charged hi ghetérdar g Bérardepetivork HNreetieg @ado TR MeashgeVies itffe Lsweglontshey
wer e physi cedtivitki Altdrhatively hare niobiter iphafey or SND 201Hid / 08 6A48APCIHGEB2040/ 151591
24 Accor di ngogremowré tasplectt a ofefdrted rietwehtriomnthe tavaglahiebidiveorkshoméhe basigbble t o
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net wor kK. Al't YHAP PVET §°%t he rmblle phone or SIMvvlthlnthe nobi | e phone may
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t hat the 10mzbiyklempbeaeabieyf dapalatd arged diofrad tractst tosthagnoalie pigpe alpatiitat e
IMSI, to ttmtonmsietak:a\fromr @bl cerrerétonomdctian gids perfoam easeardmfooremerrtiodiuradlet , t he
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recogni ze when a user |s |n a | ocation where a rmre f avour abl e connectl on

is 15 &ai %’BP éd thr of n

registrati de ”f'g Lfl‘gys%[g tOOI rfo rg < ;gl ng
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Sone exanplg e?ern%ln B Breti CRNCEY KERGT B hds.evEovhd@blddbey usal | 1 D,
W Fi accesss fiehtly ddbpickab @ a ﬁém@d radio network location identifiers ( CDVA,

EVDO, W MAX for exanple), GPS and equivalents. The current |ocation may be
cr oss- checked tabi¢ lof dattveiBasefetcatdsesayc bastarani orgtheatatie kheev@Magedfoan bear i ous
| ocat i ofbs. nhatified ey thethostinaiyork astrhevied ositg ba GTAfseMeat i on may be related to
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remain attached to the hone



55net wor k. However, when the user travels to |ocation Z, they are outside
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As detail ed above, the SIMshall repeatedly atterrpt to sel ect an I MBI that
is valid so it can leave this state. The SIMstate diagramillustrated in
Figure 17 shows the SIMinitially being in Initialised state (A). If it
determnes it is on the correct IMSI it changes state to IMSI stable (O).
If it determines that a SIMswap is required it changes 55state to | Ml
changing (B). From I Ml changing state (B), once the SIM determ nes that
the WD 2011/036484PCT/ GB2010/ 051591 26 devi ce has successfully registered
on the correct IIVBI and |s stable the SIMchanges to the IIVBI stable state
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network operators to the I MSI broker to influence the I M5l selection rules.
The |1 M5l broker conprises a rules manager which is arranged to add | MSIs
and/ or nobile netvvork operators 15to the avail able pool to provide
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I MSI is dynamcally assigned to a currently attached handset causing is to
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able to det@%ﬁ'tpﬁlf@wageﬂlétf%?%(@d ORHRD 1Bdate apsheaussRBAASFEP rerPHECHESt ~ nay
send an'9 ns? PAEIPEHEPEMEMRES nobi | e phone to det ach fromthe 30 current

net wor k (CO!Hlogte% bodt%ent hearﬂ&tl caté m);lucﬁﬁ) XP a@gta%le
net wor ks Tt il L TS L bk & o 1 QU RV TR
preferred ngqa h§ge$@/ﬂi%ﬁtsatr §hdd mnsaé m/@wocrwﬁétwmocmwse that

the mobid e tBWﬁ/ah@)% .&fo: toSerd%Vécﬁilt@rﬁw@hoMets In2RAIBEH tHRPTlea ity IbbBbddted int hat
networ k, i nidpbiadentesradhianges tSkkipraasidigidemBnts bleBer Mbvaksniet wor ks are renoved
fromthe | MSI pool/list of preferred networks, all currently assigned |IMSIs
(for those ldehetesthodieenior kel [MSE isi dynaiicaliyt asdigagrdtoad burginNg attaghed hardget

regi st ered GaUsihg isioraisteVBithsa agvdy assigsedingtyorker egi ster with a vaI i d network.

| | | i 40Ref to Fi 13 and 14 |
o hon- EaP e BBpoqmastyiner taiork Shaleh, b IEF of @ota"agtmg k”céjf“ Q?eﬁf‘
HPLMN/ HLR ec{/‘?ﬁ a'%(l 4 0{‘%@“* 0@0 ﬁgﬁ%ﬁeﬁfﬁa op VMU K" & r? y W

al ways has ao)B?a al® tén rout i ng, CLI presentation and caII

costs. DepepfifihsRg nten%rkaéet&n&%@%mon%t he¥icBtd REWBRIPATE KncdsNBe ihp&GRAyNg cal |
may be i ni theaoleyto ldetdtrRife fhaf BEA ghvéh obRiok XS haiMdtid-ANA H. BneC, hie thdbeetichiyi t ed
networ k. | favhi@lel ahé @bst rﬁzﬁyekhow thaeRetivbie CHBSing Nabtbiretgnétaork i bectoedcdlio t he
syst em HLR routintyh¢owevsi, the chddlldpHone kay aply bl ebld &t detdot/opk-tihdetyyiss arantiBRINt 0

det er m ne caklemboditmentgthamdstpraysend ab mtnuctnomtoothengobdabhonledotietn@ franc i ng

cal | s t¥ a siupgceivsed(cade bedy e Br adgpabiry (atrfil o r)é%la\/?lngledtelwtﬁf*éﬁ '”rﬁ[inber
that the 5cﬁﬂaeetrt0|e§8%t5\%th9 obje @W@eeﬁwa pehdlo terﬁf fepd/netipre-dp Hiut $8Paey i's

possi bl e fdpe P '%%%@%P t?@n%eéhg dBYeRRPIT AE Bin§ REWE'BF {8 an’

subscri ber SPRGREES Deiateh iha of 8Dgh the caller may not get the best
rates i thh S, 6@5Cwnen MsishB s bve §I'doBfist STRYereHRh nlRloAddI ti onal
routing rulgsmertiPhsd $s (f&‘tl%ase gefe nétﬁ\fo nglldgted%@blf@ tine based

rul es so t hatredt ?eg@ﬁe EWitBYseQMselré séd’toﬁ@‘dét@t@r\hl@\ 4 Vid n
2011/ 036484PCT/ (B2010/ 051591 27 subscriber's phone, his voi CEITB.I| or

anot her colihemgug calhsignalirgf fi ce. Where the voicemail is one which is
uni f i edstacrRessriral tb Figures dfrend 4, Bhéncomivg 'call Fdvbhan-wipsquBerIDREN shawningsither
desi rabl e troutedidirecifty thesypteinEILWNA ot virevisitgd EERH homghitldh Tb'ﬁ epfEeser ' s
nunber s waéhet‘I”ﬂ@ Soﬁéméb’tauﬁht F@QP!@G”O‘AW&'W'”%%' Eﬂesq” t'g q&ﬁ%tteg sor
he
he

could be f dlrg t e@é}@% llte en ellliu]

o of B e (ﬁt%edmg Cﬁt b R%él §h t mitgﬁ%n%%g or i ng
world illus Srtatlng a rrergrnedCa " eg? rf%uptauser preference rules for

i ncom ng CahdoniRgEalN@ufiiy t he basis of | ocation, current tinme, and
time-zone. |ddadhshglcafisbs su:&crltée'ﬁ)usbmabremumehsdmdagngjse;dammealnhatmhae
subscridoer ussroskidiwhiogiirethe clard errindry; tahenatorly i isoswielke fordtee ubgcribenteb¢ zone and
time of dayplleti®yuhliw an@ond oithelsubatribsrshmvbediradh #fyehent- aftbeugbftheragliers: when a
subscri ber neylnosgad e best rafesindoptasst s, the CLI presentation is such that the
contact will referabl see the subscrl ber S nunber not onl s one that

t he cont act® Wl“ ally, rgﬂﬁ ﬁ Bﬁ pPo T‘p'? >r/fgtalse ack. 15In
summar y’ bé‘E%t%@‘oﬁTmOd ' S@QI”I”e%?O ”%ayé)&ﬂp iy Pdifgh t he
system HLR/ IN, rules cont rolling call rout| ng and CLI presentation nay be
applied to all incom ng and outgoing calls so that the system can be
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or APN set generally for that user. A user may thus use many INBIs mhlle

~r-tr - o M. v o o o o AN SR 1 r
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APN. In thi b,eerg LI ahyl %rge”n et wor k
(. Thg ,nbe C es,g@mée& ceth) erm ne where to route

t he data onwards. Thrs |s typr cally to a GGSN (K) |n t he hone environnent
(G . The GBEBM coifjnoh BrRitgcardsBatiah@y thathandset th nee tiesémaaPNoareldet@ibaeberd

i ntranet enwi flostmentin Cighre 185 5) APN Routing - Own network. In this
architecture the handset (A) with a SIMor USIM (B) comuni cates via the
hone 3GPP net worACN i@)uting- RW'%SN%FFW- The horre SGSN R). then corrrrunr cat es
with the nultintspre Wﬁt“ée e Rendegt ( hW'thﬁaS' ﬁﬂgt%ﬁﬁéﬁt&t to

det er mi ne y\het@g’: Bﬁ‘t" the “‘éﬁﬁ‘?@%ﬂ %\Omen Hets env!ronmertft BEA°¥or this

erm ne
APN. In this c hefrﬂlg rs a Iowed and where to route the data for this APN. In this case the



routed to a GIP relay (P) in the hone network (G . The GIP relay (P) uses a
DNS server (Q to determ ne where to route the data onwards. This is
typically to a GGSN %%K in the home environnent (G . The GGSN &gﬁ)_then
routes the da¥V92'd ¥ destination internet / intranet &AVCPEHMER® (L). 45
I n one enbodi nent, a SI M dat abase as i i cated bel ow may be used to store

| MSIs and PLWN data related to the use of the IMSI. This shows how a | arge

quantity of i nf,ofnaf, Ltga‘totéﬂé’fp R L% rsmn RR hT Baif %86 b‘?ﬁ [@hP@hi thm on
the SIM can be 8£ard éﬁaiget b Enig i e h SIM
appl ication 50{5 é(‘@f;@N |F1 renI/ n%e&RG?' h'eCG ahasa ResdRS g0 t he
dat abase stor e%ep{egﬂ,mﬁ @@@@p/hntlgaytsena,mn@mt(mnal secondary search keys. The
dat abases records al so contains other information that is required by the
term nal when thePN eoaind -iReardiey eomiype2l optimal for use by the SIM software.
WO 2011/ 036484 PGk GBRBL0.L O B 5O1ds8IADBUNT R¥herdJ SIMKBICommuNs@e vip awgited NC - 222
118Bytes MCCl RGEP Deivo® (2) toNisryisiteBBEN (). e AisitprbR@$ N (O)iim) RMURERIERFU
W1 d? RFU 0 1 pitipthe muiltg Mgl 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. [n this case the
data is routed to a GGSN (M) in a roaming hub (I). 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).
15
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
20 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.).
25
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
30 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).
35
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
40 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).
45
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
50 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.



8 9 A RFU RFU RFU RFU RFU RFU RFU RFU RFU RFU All - do not search on MNC
RFU RFU Get from Network? REV For bi dden? Specific Pointer to #MN\C | i st
RFU RFU RFU W1 d Padding EHPLMN I For specifying HO/E only. Not _or

mat chi ng 1HPLYR 2HBORMMEHPLMN  For MCCHMNC mat chi ng AND #’WB‘%Z@?{&%}F%‘yi ng |f
first MMCis all Fthen following entry3lis extra *IMSI O fset into NC
filel byte Pointer to file containing ASCI| identifier appended to

" Truphone' eg ' Truphone US or Trup hone NZ' WO

2011/ 036484PCT/ GB2010/ 051591 32

COUNTRY | McC [mnc: Tmncz [amst | *ve |
2 2 2 1 1 8 Bytes
mcc MCC1 mMCC2 MCC3 MCC4
0..9 Specific 0 RFU
A RFU 1 RFU
B RFU 2 RFU
C RFU 3 RFU
D RFU 4 RFU
E wild? 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 MNC1 MNC 2 MNC3 MNC4 nibbles
0.9 Specific 0 | HPLMN | oPLMN | EHPLMIN |
A Pointer to #MNC list | For specifying H/O/E only. Not for matching
B RFU
c RFU 1 | HPLVN | opLMN | EHPLMIN |
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 ASCIl identifier appended to 'Truphone' eg ‘Truphone US or
Truphone NZ'




| IMSI | SMsc |
(*) Keys

*IMSI

IMSI

Country

IMSI

KEYS

NC

#MNC

(*) Keysl

SM5c (*) Keys

Encryption Ke% sets
02011/036484

| MSI

1+812 117

or 1

32

| MSI
Encryption Key sets Encryption Key sets

SM5c (*) Keys | VS

Offset into IMSI

*IMSI file
IMS| [ smsc | (*)keys |
1+8 12 117or1l
MCC MNC1 |MNC2 | *IMSI NC
MCC MNC1 | MNC2 | *IMSI NC
McC MNC1 | MNC2 | *IMSI NC
mMcc MNC1 | MNC2 | *IMSI NC
Mcc MNC1I | MNC2 | *IMSI NC
Mcc MNC1 | MNC2 | *IMSI NC
Mcc MNC1 | MNC2 | *IMSI NC
IMSI SMSc (*)Keys 22
IMSI SMSc {*)Keys
IMSI SMSc (*)}Keys
Encryption Key sets 117
Encryption Key sets
Encryption Key sets
NC1 NC2 2
NC1 NC2
NC 1 NC2
MNC a4
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

SMSc

PCT/GB2010/051591

1 byte



NC 1 NC2 NC1NC?2 NC 1 NC 2 COUNTRY is a proposed record structure
as shown above where: MCC contains data that the SIM application wll
us to match a_countr code returned from 5t he handset. |y

cont ai ns oper‘é’f)&?“@"y ¥s data for secondary matching and gﬁ‘gé‘?@g?&lxmw
data substitution in the EF file. It md8y also contain a reference (pointer)
to a secondary list that contains nore entries of simlar information 33
*NC is anQ set i n ontain r or
net wor k i de ﬁ ap o ﬁ%eétrft? Qe@z?talf fllle %ongaﬁnan{ { ggogrs G(sed %% rluertklggrl[( "i'dge%gfcfiaat abase

file contaijpy jﬁgﬁd@s@{ omltWtéatg%ta@gsélﬁggorfté?ﬁm@a%tvcﬁn\/lélgcf@ﬁgu§é%i|f@ﬁ&'On

SIMBI is thg I's a database net wor k

encr ypt |50n”{;q§y§th|é¢|f/|g|r(§,%g&ftpé/ the (*) keys entry in the I MSI database file
#MNC is an k@xpassidafbierild benci@ire bhdrgtion keeesfatchaaady thNC) kadestrysetde wi t hi n
a country 1@8hembbéefilSl M application is triggered to run fromeither a
handset - oriMidnabeexpeveert foohe smaBhivh podderatignartiesedemised dittiaricagntat change of
connected network may have occurred, the SIM agpl i cation searches t hough

t he datJ&basY\éheF‘éf?e%Mﬁ@?@qt'%ﬁ%@@%ﬁdpﬂ@@%ﬁ%@éﬂg e @fﬂf}i’ﬁ SYeRLer B\A

i nformati Oﬁolflqwqhﬁ@Sfﬁé{H&g g sed %ﬂ@\e %%m ame
\E‘Za rec

cationisearch e da
record or 6r18w 6#@%[&?{)?1 f?i%ﬁoﬁ&llglaan or ﬁ?
opt i onal |y cper bier 1 Bt A Esha ﬁdar peat ed
or nestgd tdhf l&d’cg r&SthAt’d hB@Fe‘B Qd/o Sted @k ALIRIAAIRS te'drﬂ)y a%econ ary
mat chi Ng r @GALIAS ih thelRBordal akah grr%ﬂfsd@the libtabdi® r&doMsappleigt@tb@idatdat er m nes
that new opeteahihtRdt nedbperbtfonbiRtt i§ B uifirfolcDdFre@ebera@ratheadrmbifal dritge t er m nal
on t he cur cendntly detettetiaddorietiadMapplidatorShay thaplebe ivm dre Stdlydatahese andad from

t he SI M datais&se aathidrrognistarstrotiuran oh preparsdion tawetingtspid cletarsérgctins jortegp@iMat i on
for wi2j ngri@afivéﬁ”‘dﬁfda@tﬁfeact ures to the SIM 20primary SIMEF data files.

The SIM EF d be writt by th
st softwadle ol g R EEAR A el T AT A TR T

be but not E p?hrggl l&%tl&d HEwS k tion8 BPEHARNiGrls RATHRE h&dl nedBikwOr K
condi tions or speC| fic signals fromthe host network. The operati onal

dat a cont aiThedpdraiiotdidasapuiaised iodieeiddmicated detabaseseadrdmyy apenainaditain cont ai n
25pri nRPy ddmary detalor ks oopointesk.rpberglly eastadotaadtifonabeneeaional data gentingshal
oper at i onaPthaa®'ly ékess Hsd ot her SI M dat abase files. Optionally the

embodi ment naﬁﬁn&% SRl Ot Baéfhumrfgmlaugla&aaa§5@5ﬁ§u£&ﬁtﬁése in the

condition ¢ ?tlo@th@%% tcRbf s ﬁ@F brid |§r?&ﬂ{ageb3$th9@tl\/l%gtﬂhrhy the SIM
al gorithm The database is flexible to optionally allow matching and

sel ecti on DBhsdddatene sukexipeto dgtipmailedllow 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.



30to country, geographical regions consisting of several countries,
networks within countries or geographical regions and nay optionally use
condition such as but not limted to tinme, date, geographical information,
GPS data, network conditions or specific signals fromthe host network.

The data contained in the database may be optionally used for determning
the PLMN to 35preferentially connect tg, prevent connection to or actively
di sconnect from PLMNs The SI M dat abase may optionally be pre-|oaded at
manuf acture, or nodified by OTA information sent fromthe host system The
termterritory used herein is intended to nean any specific locality, this
may be in ter of countries, regions and possi ble even for given networks.

40 The terns B e phone, handset, nobile term nal, communications device

may be consider edy ﬁﬁth@@l’op&ahd}ﬁnﬁﬁ&%ﬂﬂﬁ@@&r@vl%n@ﬁ.la@uﬁsbﬁlb@r ARG RB e PEr SON
skilled in temastcemtial hetdpiRl RBlehlic at iBcrib@e cdimmiation! QB/REL {he MnétSodn Ot
limted to devwapdsmgof 45 the descrl bed enbodi nents, rather numerous changes

and nodi ficatj O‘ﬂ’ i then sentralesoeer re'atige te arehanse 'Bmerwﬂ’eetnd scope
of the inventi®f" g% the mma, rgrg,gdugoal nba;% J§ ﬁ1 A net hod
tifier

for managi ng aﬁd&&e@!&tﬁ EanJi Qéﬂue'é'u%th a Rew’
froma cent ratovlmeﬁedﬁmhmemmsémra subscri bed comrunl catl on deV| ce, the.

met hod conpr | si ngpelecting a subsceiee patwerk (daaifiefdndhe basia obthe tumenidenationalf theer ver

relating to m@@%s‘% hiish detertined rifiat) 388 iSERBCRSF nearksidesier iBdel baevi ce;
determ ni ng rrom TlHe Letdtlely O @A fr§ i@ idehiiibr R EHORESd RN @St wor K

ldentifiers albsabad ashi difigy! BfaCdel Yol sk dtntifar REWe FWAFCT 1 ber
net wor k |dentublsq:rbernammddmrqwmmddmwsﬁtrsoﬁueu heviceentral server;

sel ecting a gubsci_ i ber netvvork | dent i f| er on the basis of the current

| ocat i on, ,n;a g,% ot I:%?,gb : é'PeePHqsﬁ@G' Rk idselifies @R r i ber

net wor k |dent| I'S to Be-provi i outputting the sel ected
subseri ber n:etvxorrke nmmldncmﬁumforortmamsznWtﬁe&e&%@ﬁbﬁ%ﬁ:b@sdew ce and
addi ng t he sepednoednobiidstiar fiopesn mawemrier itrebel LR sfeprener bedngtdmendeddq deddot subscri ber
networ k ider OW PLAS easaeRIeEY Jipgectdcaiog Reestee ¢iLRpto wiigh thet hod of
Claim1, wheh a"m’gﬂqoﬁgg 7 'g’eIJ ng&?f?."hséﬂge|“+§"%ﬁ?°'?4ﬂ9ehrfa?| onal

Mobi | e Subscrlber entlty( DB he met hod of Caiml or aim 2,
wherei n t he 4 ecelfhd mgthsd @p CLONTY WBESBInT BE @ILRI I8 hoB asbotibthd o@k ia0gpebiiom an HLR
scanner, thehniigl m@mﬂnieffﬂﬂb‘eﬁwgfoaradhrvgemunlwhde\tnétﬂubwnb@mwmn updat e nmessage

recei ved by 2 Ho clf te he subscri bed device
i s subscribed, E;, |I g %& %e g ?‘E %{éﬂﬁe&%ehsphange in
current Iocebmmmg all lld&YédQ@thes 8¢

wher ei n t he FI LRidtgminby lfassmei lateﬂmmdshnaw&pmmhiaappmbmbaﬂwe B@tenor K

i nfrastruct lpeationsf the afiseribed devisri cati on wit h subscri bed deV| ces. 5. The

met hod of Clal re|nth term in [ises;
et da o Ty ﬁ v&ép

retrieving aaprwglmj" m’ﬁm& @a?@%;f‘“ sl a’f’;s’iﬁ@ the Ns!

list conprising all whi ch area ocatedtot esubscrlbed

devi ce; and7. The mdmdeofmnyl oigplarrfns t2hie 6, Mbierdin &b ey s campritdySl whi ch i s
appropri at e°‘l"6‘f"“$ °‘@bt‘%iﬁ'€ ﬁO'GPmPff?E‘QSEUP g‘r‘&’ petSrefor dfere@. The net hod
of claim 5, it PRV BN e gPrfhar?f"h AVRIESulahle ifuthe sugsthpr opri at e
| s based on pr eV| ousl y determ ned preferences for the subscribed device.

7. The methaed oftnamystal FEICKINY, AhéreinGhe vhteip tdph@mpRe Gulpl@ng P conpri ses
obt ai ni ng alopaid\éﬁl tq MEPTA medﬂeefnrttamlsqmddﬂheemsmm devi. plurality of |MSlIs

for differept q;g "fﬁ,ﬂg | Jér tpu Iected roma snub pool of
I MBI's suit Lﬁo; %egf"% thjmﬁaﬁ ‘to %gse 1hps§+(¥%?£ l?dev %I iL 7, wherein
the outputting step conprises outputting oca " OTA m)dul e

for transm HBi 0Mhé MethbofTIR @rdr TRk dQiHakh the outputting step further comprises
sutputting a corresponding MSISDN for the selacted IMSI.



9. The nethod of Claim8, wherein the outputting step further conprises
outputting a set of rules concerning when the local IMSI is to be used by

t he subscribed device. 10. The method of Claim8 or Claim9, wherein the
outputting step further conprises outputting a correspondi ng MsI SDN for the
selected IMSI. 35 11. The nethod of any of Clainms 3 to 10, further
conprising updating the HLR when the |gqcal | M5l has been provisioned to the
subscri bed device. 12. The nmethod of any of Clains 2 to 10, further
conprising obtaining a preferred caller Iine Identification (CU froma

dat abase containing a plurality of CUs for the subscribed device; and
outputting the preferred CL1 for use in conpleting commnication channel

set-up.  13. sThe fRtNad.t, ﬁo@ Elrk 3 167 @l mpRISY GeBuckbs diFE G MO STeP
COMpri ses r eqpiitaNMsPhde® LR IhIEBRAGR delien 1 NE  SAbSCT
communi cati ons device indicating a change in current |ocation. 14. The

met hod of any2.pr ekhednatiepdcit anyref Glaims l&éo 18.0thar sermyisiag sereiniag i meefatretif er ent
suppl enent ar rgél"\ﬁ el %"?’h‘%"&?ﬁ éi’?%?ﬁ" faling = aluiatty |of iChisries f"‘iaer s.  15.
The net hod oga Bﬁ"&"@bﬁ"ﬁé’“@?‘ a‘f’ff?’t’ L OB 5T SR RCeMYRGi%Bcess to
data services con5| stently for sone or all subscription network identifiers
for the subs¢3.i batie dsathazieof Clailb1 oA Ci&imt 2,alhandh W kacsldhy etep f @@mphd@Bagi ng t he
aut omati ¢ pr B¢¢idiba emmunicallene midgsage femuthek subgetyed cpremurticatienssdaviser i bed
comuni cat i off4igRE0Y 8 ehangpia curny ettt npr i si ng: a receiver arranged to
recei ve noti {4, catr,onndihal A9 ptréeean DGR Gurinle bANGRrSHS aGidbiadACAdGR FOr the

subscri bed dsippieRentary services@th Ufraktls tbsemiet-ﬁuiw& 6 mérsarranged to determ ne
fromthe notification and froma |list of subscriber network ldentifiers

al | ocat ed t o'% he TBeimettpd pletny aeegeding digiat futher sorreiging anpbling dseess fedatdr k
i dentifier I3M498° BRNSISIGU O BMALrH SHASPHRUO Betyerk [dentilers for the, sybgeribed £ i cat i on
updater arranged to select a subscriber network identifier on the basis of
t he current - 160caiid@ntral inétwbiR&eder for Mbitigtg t5d ARoMAE pRekenR BF Atbsbitat a new
subscri ber n‘@twnmiﬂantmmal$ub€qnbecscomuueatpndw®1 ibeesdver aevoiising update the | st
of subscrib gc R"‘ﬂ%r i°éF%“~‘"’2I'l°8*@&¥c@d'eFtﬂ“9t‘He“ Japacin thegquesti ce with
the sel cct ed"2H <l o et ik M ot DA, 00Ul €

25 Whé

arranged tmmfrauﬁscﬁ GdeRftion S satddns lthe Rib¥da thér'a he&
transm ssi orsubmﬁelneet@urbmnﬂrb-edtocbe\pmmonadfﬁaﬁtmésemt- od of connectl ng to a

preferred m;)tfi wor¢g1 é'rtd'%nt'&-:zg@mpq#ﬁw{amﬁg gttgmqtesuttsh@emvh%u; slnen
provi di ng ngf¥¥ i qu?IW D atiopnf o i n “In t he

] tou
current 'ociﬂi/eﬁf’eﬁéﬁuﬁi’lb%n AR 4R ewﬁme sel
subscri ber RefwéRidentf@8Rhd f1 €r provi sione accor Ing t od of any of
clalnms 1 to 15, anfoutduemodud a@dngedtovmitpuhthe sdietteds mbsenbaat xlmmrlt Imenttﬁamrum cation
device is n&f"é'@ﬁﬁﬁ@ﬂéﬁhﬁwbﬁﬂ@emkerred net wor k; and di sconnecti ng

froma current 0 tlona rec ectin e pr.ef rred net wor k
using the rw V\ﬂ%oﬁcroln'g & ﬁ"edd"eg"{&? |Cter°°’(;11 icatp Hufl%cat i on

devi ce conpri si rpgawcmgommudmﬁm c&.ﬂfaf Sér0dri ragting o ét:na?ufge whﬁcwnlaﬁtr net wor k
identifi erslocatlonforthapmomam&h avesns for determ ning, where a new network
connection is & ke ng @‘d‘?ﬁ;’ﬂf@r Piodslopadiacraiding foftheomethed efse t o nake
the new net g%ggjd IkiN etexmiped e QmEYnicstign dyicen t he

nn i

storage rreans ng from alT&adnt &w&ﬁ%ﬁﬁea&lﬁﬂ@ﬁ& récBhREAMR! lOReOVer a
net wor k conmﬁtremtde(yr@mﬁbkbﬁ:eupahametmmnmbm.m conprises a subscri ber
network identifier prOV| si oned according to the nmet hod of any of clainms 1

operates on received update

to 15 and wHer efyformy ice
i or a1 on o RGBT L A A T OB 0t s ana ¢ ne

sel ecti on ryMighs subscriber network identfier to use to maka the new network connaction
according to selection rules stored in the sforage means; and



19. A communi cation device as clained in claim 18, wherein the comruni cation
device is adapted, on receipt of update information, to break an existing
net wor k connection and to nake a new network connection in accordance with

updat ed sel ection rul es.

36

means to accept update information aver a netwerk connection, wherein the
update Information comprises a subscriber network identifier provisioned according to
the method of any of daims 1 to 15 and wherain the communication device operates on
recelved updste information o update the list of subacrber network identifiers and tha

selection rules.

19. A communication device as claimed in claim 18, wherein the communication
device is adaptad, on recelpt of update information, to break an existing natwork
conngction and to make a naw natwark connaction in accordance with updated selection

rulea.



