10

15

20

25

30
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Signal ling procedures and the Mbile Application Part
(MAP) 5 (Release 1999) Q1214-Q1218 On Intelligent

WORM0053639 Q701- 704 on SS7 MIP 10 Qrl1l- Q714 onPCBUSHOIHA1517
3 W 2006/055629 PCT/ US2005/ 041517 Field of the

nvent| ores nt inveniiopn relages {o,.
Infolrin SingH tupopmere A eLE ialion Bt tRtion Sy (us - BsS)
an@B%Eé SRRbMGystbih © MesHileCR il BwiRBINNATdSre (B s§a<M9E5>UHd
of the Invention Many home networks overlap wt
ei ther national roam ng partners (e.g. different

vinces), Wth e sa ternationa
Slé%‘ 5@ §°°pe)3}‘¥eﬁé‘?‘iﬁ§tﬂf"?@ gﬁpl lgng&%ﬁéhborl ng
(Rg@MﬁHDDQﬁ As a result, at the borders of a Home
Public Mbile Network (HPMN), subscribers are often
unawar e that they have noved on to register at a 10
[ c Mobile Network (NPMN) where
(M%ﬁ%g€£$g§%QRYh§ % ﬁeg&f“%i(élnternatlonal call charges
n1ght be applied and phone book entries in the
ati onal dlallng pattern will not work. For better
QZQéﬁ@ﬂ@@§; MdPoner care and cost reduction for both
honme network operators and subscri bers, hone networks
woul d prefer to retain their own custoners whenever
Q7 e T14romt S& ISChave coverage. 15 To retain custoners
and provide better services, the HPMN can build
transm ssion towers to cover the border areas.
However, in addition to this being an expensive
proposition, there mght be regulations for limting
power transmi ssion in the border areas of the NPWN
Anot her solution is to rely on an HPWN ti mer.
Currently, when a nobile phone 20 switches on or
recovers froma | oss of coverage, follow ng standard
practices, it always |ooks for the |ast. registered
network first; failing that, it tries to |locate the
HPWMN, and then tries to register with other networks.
Once the nobile phone is registered wwth an NPMN
after power on, it |ooks for the HPMN based on the
HPMN timer for the next two
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mnutes to T*6 mnutes (where T is the operator set

counter in the Subscriber lIdentity 25 Mddule (SIM)
war@etobwm every T *6 m nutes afterwards. The iPCT/HB2005041517

T value in the HPMN tinmer in the SIMis 1. The

_default is 5. Thereafter, if the nobile is yet
Field of thednyentigh t h the NPMN, it | ooks for the HPMN every

TH B B ; e :

! ootk aHE ippiiBRrARk B foaidaion BEniide M5hEPald BBider of two
ovélappagywinéleds celelaNiMoskeen t hough T can be set as | ow

as 1 and it still takes 6 30 mnutes. Further, if it

is the sane HPMN spanned across several provinces

j i.a)  the HPWN tinmer m ght not be

Bag%%?)iugg‘ty[[g@e%@mﬁl@w timer will also not be useful 4

WO BROGE/HOEEGROWHBET buSEPOSItD 4ithst Tatipmal réreniog pertedrs (e.g. different

i nt ernatjonal -border roam.ng; since the handset w |
proficES) BYREAe BB o HOFARoT PAHBR EREOREABY Rarders of
neigﬁbérh% SAMBIGO MR L Yestf, bingheHiYBErs UTUS HoBRY Publie RIoBEE Network

or an alternative approach to solve the border

(HPM@i rsybscribgpissare aoftamn unimaare clbap thayeheve movedswm &7 register at a

transm Ssi. i.gha n he .H | S, Furt her
N R ViR PR b Rp R B RN e ey R rotes and
int€XATRE cARe B FdsahighNbdvigdiza a6 phdid bavk enbreesHiPMN national dialing

subscri bers on the NPWMN border Visited Mbile _
patwp tveilli mef okt r Bor alorsyrviaes eustqnacr GaiR) ang gpstyredgrdion for both

i ' .
R R e L A S
custidtmendtwieatves tictamethorketieve ddveligeef Descri ption of

Drawi ngs I n the drawi ngs, the same or sim|ar

r ef dPedelaitnsHpiemsTs ot Proyids heflar serdffentiée HIPMY; gan build
trafdnTssion g!()ex!(\j/é{'gtt[) %@?ruﬁlerﬁ&klan?ﬂ'é@é.’ Gy Ay, HRMMAEI b this being an

surroun y a plurality o NPWNs at” a border area.
exgemsive @ropsitionytiereamesht he gegvdataing fedlimitogkpaiven graasmisfion in the

si gnal S ransm ssion between two networks in
bo’iﬂ@?%@%%@ﬁ%&&’%’r networks when an HPMN subscri ber
MOV @ olr soldtibP iR rel\rdiNan EIPRINGirhérl €SkreAdE Swifentd Akile phone

di agram of an enbodi rrent of the invention using a
switthpsainl orrmge@srmiemi olesCoh covsrageafallopdgrstpndard practices, it always

o ot P b= ERRR AR LRPuRIBT Rl BB paeN, and
thehYiedtd edgidtsr wih dtheCeBtwdrke i e the inddals §hohd iLFepBidré® With an

approach.
NPl\/%eI after power on, it looks for the HPMN based on the HPMN timer for the next two

minutes to T*6 minutes (where T is the operator set counter in the Subscriber Identity
Module (SIM)) and then every T *6 minutes a fterwards. The minimum T value in the
HPMN timer in the SIM is 1. The default is 5. Thereafter, if the mobile is yet registered
with the NPMN, it looks for the HPMN every T*6 minutes.

Unfortunately, this method wastes time looking for the HPMN, if the handset
registers already with the NPMN even though T can be set as low as 1 and it still takes 6
minutes. Further, if it is the same HPMN spanned across several provinces (e.g. China,

India), the HPMN timer might not be applicable. The HPMN timer will also not be useful
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FIG 5 illustrates a bl ock diagram of an enbodi nent of
the invention using an IN trigger interception

wappoostske FIG 6 illustrates a flowchart of aPCT/US2005/041517
enbodi nent of the invention using an IN 25 tri gger

[ nter;ﬁptl on approach FIG 7 illustrates_a
in e saseanhinferngtionathenianEerming; singe thehandsetonl mlm@OB at the HPMN

o508 B BPER pespamngte | ocacion of

rej gahd derapproset for anodltertatiGe aPprdathusd rsatvestha H’mlrdml«oaming

di agram of an_ enbodi nent of the npnjtoring-based .
regmag &t © slmbrrm@sthe@swg thedtiansmmEsion, and tii‘*P@P timers.
f
R e

(RM) @fichaHPMIN sabsoﬁbbusdmnlhnﬂ\IRMNthdernVrsned MDbﬂﬂSlSvgtdung Centre

PR RS e Ahiing b B g gpneons
in aegle&ftthe HipVBRT FPIRE PARN niHiRE e aless ah hidbhRc SeEt Med..

system are described for detecting and registering
an HPI\/N 10 subscri ber, who has noved onto an NPMW\,

B ii)& M\ .once the HPMN subscriber is detected
ry é‘frﬂét‘ YA¥IEY with an NPWN even though the HPMN

MY [Phe (Hﬁﬁﬁ%@t the Qhm8 br NANMr r¥fetdic¥viimBers h&’eﬂﬁ%mﬂﬁ@ elements
entered into contract, could be present in that

Ormﬁea Var i ous enbodl nents of the invention include an

n at h _a h e s € .
aor EIGH Ra e s A0, wh PEpS BREn RN L gyt of
NPUENS gen Bdrdwhetdier to apply a rejection approach or
not. Various enbodi ments of the invention al so

i nc FL@EZ aldustigtes|a g@@}:ﬂllz%bmk l@gag(rapm)o t& $1g1gq£l NGSEAgS transmission
betgﬁzg{f Ao BUSo %u{l@ 3 ¢ s 8{%&%8 Gl R %ubscnb r moves to

om zed ica e net wor
abbﬂﬁrNPMN?AI\/EL) and GSM | nt el ligent Network Application

| oc EIG o R & bSBrdiBERR Bl EREPOBTGSE B SRR poing o

SR8 PR SRR b o,

FIG. 4 illustrates a flowchart of an embodiment of the invention using a SCCP
redirection-based interception approach.

FIG. 5 illustrates a block diagram of an embodiment of the invention using an IN
trigger interception approach.

FIG. 6 illustrates a flowchart of an embodiment of the invention using an IN
trigger interception approach.

FIG. 7 illustrates a block diagram of an embodiment of the invention using a
monitoring-based approach to determine the location of the subscriber to decide whether
to apply for rejection approach or not.

FIG. 8 illustrates a block diagram of an embodiment of the monitoring-based

approach.
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noni t ori ng- based approach that can be applied to

determ ne the location of the subscriber, and thereby
wale@otisseahet her to apply the rejecti on approachCDUSI00$/041517

An  Appendi x includes an explanation of numerous

acro érrs used herein and i s _included _below for

r ef EIGrBlustraies eblack diagran gE mailersmibodanspd pf fhsrmeptoring-based

| ed out in the body of 25 the docunent. The
apélﬁg%ldl ments descri bed can be used as a conplenent to
exi FIGNQOt llasizates ai fdowckdrypdl s ambodinentiYNhe| ifeesion using a
More than one approach can be conbi ned to enhance the
m%@ﬁn%kﬁféﬁlaéﬂ@é"h The term subscriber is used herein to

| ndigg@t fobe } ARty chGObBLEES (Wlltngntaof}ﬁiYWehﬁorbés(}ngT B accept
er t e any

subscri regi sters vvlt a network c an
first@apiuonet.i on o f h ardware and software capabl e of

registering on a wireless network, e.g., a personal

digital assistant 6 WD 2006/ 055629 PCT/ US2005/ 041517

De@y%)l)‘%ﬁgtlggrsonal conputer (PC). The term hone
net wor k y refer herein to an HPMN. Simlarly, the

t er th metlyibend rsgstcmt avor despmljedr &fredeténtingi and: cogasteriupvan HPMN

The, t er e t d
susetidre o fE° il Afier it SN bik fp o MR Bpgg, the HPMN
suﬁs@ﬁﬁarhﬁ’ﬁ@deé{é@% ek ﬁ%m@ﬁfé vieH &1 KPMN eV thatigh the YIMIN may be
being |l ocated in a th)&hborl ng network. Simlarl

praspiat, oreanNPME)Nwme@wh PMBebasratasehintga Pm@étceué be present

in %%/Fargﬁ at ecsi eﬁtlg) 1me ésr 012'%1%: We tlon H’l%l dg {a{e{ﬁ%ﬁ%@ rg}aat? approach

that Nsdh Cisd Qp}ﬂleﬁh@cdéteﬂmae aid |lo¢’aﬁ5ﬂaiﬂ ﬂh\t edupsdrivet, aidethereby decide
| ocat ed at the  border of two_wireless gellular
whethopist mp Y ¥R cetionnapRpach e npt. Varigas egkodigigntsiad the invention also

ol LT B rPTEE NE, ORUAL Sty e i

coﬂnfmmlda&blg WGSM)n@usteﬂnmd KApplieetionst foo ddoldednatywetle Bnhanced Logic

d escCl i %ﬁdﬁ%@ge&? Mﬁ Pphgﬁt}%g‘trw (ﬁIQSHggmion approach

to 'd@féﬁﬁfn'eotﬁe RbAHHESE e suBSLibeY, kanﬁot'ﬂblteﬁil'cfégld@n\ghether to apply the

I nter ceptl on I n a regi on cont al ni ng over |l appl ngﬁt
rejedtionl @pproack ok mbhrVareusenibedinknts of the énveniipy emen 6mther include a

g OPPRRPSY. ABTERTY HactomEn Sieay o QeRPRIco fiepfocgion of the

suls é&ﬁb&u hagrthbRby Vﬂekfﬂeaﬁ'héiﬁéﬂ\'t@tapﬁyb@k dRfectlbR dappkdabh tdtenot. An
when the” HPMN nay be present in the region, in

Apxpescpm ragdudes an msdamtlpatqfomm@que@qmﬁqudehwmndms included
ool RE R T PRetraRe S HEY Dt AEReTbt B ftncboay of
the document.

The embodiments described can be used as a complement to existing transmission
signals and the HPMN timers. More than one approach can be combined to enhance the
user experience.

The term subscriber is used herein to indicate a user that registers with a network.
The subscriber that r egisters with a network can be any combination o fhardware and

software c apable of registering on a wireless network, e.g., a personal digital assistant
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area with the HPWN. Upon successful detection of the

potential registration of the subscriber with an NPW
wa@eoca/obsegder area with the HPMN, a processi ng PCDUR2005/041517

attenpts 20 to reject registration of the subscriber

with the NPMN. The rﬁgistration request is rejected a
(PIaAS oy e peraenah samEpten AP E)- Bl tesmehoips actwosk magigsader hegein to an

HR Sisflar S G ARt Fork R nBlin RABRUPAAN. Tho o

cell RClyutensed derrki fooiddicateauigobddastiny ease antenhia in agEPMI$ or NPMN.
60/ 401, 362, WO 2004/014101, EP 1527653). rejection. .
Thg Jorma AR VMRC PESLDG Hoh Brresaioqtitaint YNISG e locatbd in a

T T
VMSCdb@@ im:_i home .cnetvaIrkoTﬂhc_e tdmas siish @bm‘dﬁd%@mi}é bord_er cell-id
et A 5 2D VT 50 T P
bofRB bl iBRsXellu® n <3 18 Erind@PMVAL cdIDR REY Bk8hsed to indicate

I ncl udes deter m ni ng whether the subscriber i's |ocated
a catl-id ipehdme niPkdk \VlBGlarly3therenm REMNicellid magthgrused éajindicate 2

1et.her the, subscribe s laogcated at bor der. VN
N s T
ne#RIR AR cRCIdidnt QR SblotlséverhimetRokbodi nent of the

invention, the l[ocation information can conprise of = .

i derfihief present dnvestion mseyides fopvmtwerk mopgpdeg agd| ipterepption in a
her I ' i is -

nifig ﬁg’ﬁnﬁﬁ% 1lg§7§rllelg%§1 eéllélﬁa?h g%ﬁxp&ks. gy %geg% 1§geanl?1%ﬂ relates to

( ogy suc

attElapiiid RiepBtefiyg aebsciGER). anl HIPYRY byaditdiiag agrodadiaigistration of
the I ocation informati on can be_ based u [

C ] on Ti 5
thepupsesiheh paham MPVIN 13 Rordesrea wiB the GBIV GrhsRans ERVRY may be
. dat: to t \BS :
S A2 B M R PAA ctstion
blavkvdutage thegiotantial rdpstidtibh/Nfaha suliseribddPiitls thd WP at the border
enbodi nent_of _the i nvention, the overlap database .
arsgoithi e ISRUN: dUBATb SUeraBgndetraion: P b e PRICBA iggitation of the
sub} chtB%rWaﬁ‘ REPMRN dRNWYBea Wi kit BPRINISS preBReALRAK attempts

e I nvention, the overlap database contains
to oajest regigration vhtheisnbscribbowith theNPMVDE (The eegistratiNpdquest is rejected
cel]-id,and, an HPMN cel | -id.. | t, anot epbodi nent
2 e AHBhE eniendd Guent s BeeBelRp8 Tpr AgRAE Rtworks,
indlﬁcﬁﬁ%%s!iﬁ/lg?ﬂlb NNINP THE H¥BR o PHY ré'wﬁoﬁfaﬁ)ﬂbﬁcﬁ Rlclu@vititinethods
an NPWN VMSC, an HPMN VMSC, an NPMN cell-id and an = |
taughnin previpug filingsH(®IS /401, 32 W@ 2684014101 hBP 1544533l he rejection

approaches described in aforesaid patents involve first detecting that the subscriber is

re Ii(r)]n @n%i
2" pAEE

roaming in another network. The approaches also share various databases of information
that is be used to make traffic redirection decisions and will be described in more detail
later on.

The detection of potential registration of the HPMN subscriber at the border
includes determining whether the subscriber is located at a border NPMN VMSC.
Further, it is determined whether the subscriber was located at a border HPMN VMSC
prior to moving to a border NPMN VMSC.
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15 mappi ng between a border HPMN VMSC and an NPWN

border cell-id. The relationship can also include
worappiossg2bet ween a border NPWMN VMSC and an HPMCDHUSZIES/041517
cell-id. The border cell information is optional,

al though, it is preferable to |nclude it in the
overll A9 erabediment ofathe mwentinss dhe losation Apformatian eais RemRtise of

1de%§1%cé{§o%fc§fl lﬁ’cr%ﬁ@r%lﬁ%sgﬂfr éf&gﬁée[l(l 9' fn e\n%t}?er e{nl% dm?e the location

previous ce nown usli ng |n or mat’

1nfai°tﬁatioﬁhbdaﬁ Herbwwmﬁcﬁﬁa matubmteahnmgy sleh e [iloisd! lP@eltlomng System
t echnol ogi es such a

(GP8)- dni Ysh 2RPiheE Sﬁ‘gaﬂlﬁf}eﬁﬁ thgﬁ%atlpﬂ mlj@&ﬁﬁf&n gan be based upon Time

| evel (nore coarse grained)
Ihﬁ% g?%?ﬁs Vdagptgge used. For exanple, if the NPW

Vl\/ISCI?handvdzrhmnHﬁhiNtwsl dn iodertapl datalmes hai phd EPMINVthat sthees various
eI at i

| hj b d. 25
Levaly el Shipa, AT GHERTDGF BTl GoYHRSeNBANRE: e EL MDY and the
NPMNQ' Rgoﬂeoémﬁcnﬁngﬁw the/! W@nﬁ&l Rd B{fé}% &é@aﬂ)ag’eecontalﬁ/srs 8])’16 to one

maintained if the roamer is at an NP cell (or
maphingirelatonshirsbateretart NPNVN ¥MYE ded ar BIPMY 6IVMSVEC)

| o 51 REftbersr Rt Heriabepdiba, B ot et paptains one-to-one
mapBRigSblagbhship Bdtwhb&ifad RN BB dddem IMIN@I11-1d0 bor der

I ncl'udes determ ni ng whet her the HPWN subscri ber was )
| ocdn expt aanoéheboerr@mdlmﬂnw dld linyention, ths mesrlapgdatabage contains

map Bl GRS FelsierR b B8 SR8 FohRGhet RENRIR aEfisK i, HoMN

VMSC| ah NENMI® skl NRIVM VIEWEN ¢uli-idl The reRubmdip eart lﬁﬁ’cher include
current border NPWN cell. Once the detection bloc

mMAPRAE heﬁﬁeanﬁebqrééreﬁIBMthM% aprhpie AEVAN boedgr sell-ig. i The r@htlonshlp
cail Qﬁo nﬂf udc i t Q:%reel{ d.%r W@WMQC%S gt ﬁ&ﬁe Cfzell-1d

rejec Cance |0n approac I ate
Thbyborder qeilomésaianign ks @pkomﬂ,t fltlwngkxipds tpa¢fexablet @ include it in the

regi ster the subscriber back to the HPMN. The
OV?rg@‘ialtai’éf‘? on request can be rejected by the processing
bl ook e noga&e&eﬂsp rd1atiERiehi hip® Ofard bR HeRARE G BEIURREI id or the

one an I nit In an odi nent, the rejection
prearﬁrplsaaﬂhd imghméoedmmwnmﬁg)mﬁoreiaabm autibdld from d1fferent location

reV| ous (US 004/ 0141
el5aR3 toolRIPERE. B B o QRcr ey K CBiH 1 SFIaIe BB feaiping cell-
id, Nehywrde ebtadfiftica, Bﬁ@n@ﬁ&%p@nora%a@@ efhirted) ROMANRE WiNGDe used.
"and |ncorporated herein by reference.
For example, if the NPMN VMSC and the HPMN cell-id relationship is known, then that
level of relationship can be used.

Optionally, relationships between the NPMN cell-id to nothing (or the NPMN
VMSC to nothing) can be maintained if the roamer is at an NPMN cell (or VMSC),
which is considered to be a border cell (or VMSC) irrespective of the invention
determines his location.

Optionally, the detection of potential registration of the HPMN subscriber at the
border includes determining whether the HPMN subscriber was located at a border

HPMN cell prior to moving to a border NPMN VMSC, or, the subscriber was located at



10

15

20

25

30

The registration rejection traffic redirection
enbodi nents of registration rejection traffic
WO e@ic/085529 on i nvol ve rejecting the first roundPOf/US2005/041517
Updat e Locati on nessages when the handset is trying
to register on the VPMN, so that the handset starts
angibr @%qdﬁg RPaiNaoelein s SioeVSPMN YSE daios o aneng to the current
bo{“ ffet hods i nclude the follow ng conponents:
ectlng the network the roaner is currently on; the
TR appeithatietectidmplock dewfirdisribe wéveittef thdpotential registration of the

eqgi stratjon. proc ss shoul t 0 succeed or
Hél\élﬁle%‘lbéﬁanrfﬂ Hed b L@M{QﬁV@\éé@vﬁ]eeﬁ@aon\%rﬁheﬁncellatwn
apﬁﬂﬁ&l?qg h@fiafdd b ?faﬂﬁngfogesrs block h@ltiajpgf"te LRGRI 8 register the

various er r to send a subscriber
su‘pscubeﬂ aclito ithe HPNMaThmglstnatonrmqwt tdrebdmpatset bysthaperessing

t . a preferr network i s nat .,
blqcH, A PR ARTR BBBF A s DBTETE AheRIEE: debe fd gl Tn an
entbd8im & Oﬂiedre}%@tlﬁﬁ Qppbach $hYdes an&y ARhodY Qe'lalb%pa{t@d in a previous

netvvork and hence regl strations on non-preferred

ﬁlmet@lﬁrw(ﬁsi&alv%@ 2804/8¥1011 BP 46214530 egHitlech Misthodand System for

R R I E—

hetdin‘ggﬁfelaﬂce Updat e Location periodically; in sone
enbodi nents, it is determ ned whet her the handset 25

i s ibRefagisiationreisgtiominific redirartion embpdmentofirsgistratipagrejection
tra'ﬁf;c fetchr@étﬁ)?l 19%1%§é%}%§\@€e:§1§?%}#1@ ?ﬁ Ugﬁﬁg ;‘jf,g%ach offrler%l?s g%eq %hen the

a voi ce or
handset meryf@ aprigtagionche VBMIpgl thetthe Ihanddee stats seagchiiy for a new
a TR node,. as descr.i ii in the aforesaid
}1

neﬁ%ﬁré nﬁge tegiStp R EcURP R metqds aglndrgths delip wing campaneutaydetecting
he'h&wRRE Hd Mandd R E&r&ﬁl'yecg{“\}\g ggo%ﬂ‘@étg%i%g?c FURSAAS Wiftther the

| s 30 registered wit
regi’ﬁ'a/tlkiﬁaﬁﬁﬁds@z&h&ﬂa bel allcewrdt toesucesrdoati repacteda 1b&£ﬁ£natWOﬂ'<Rls to be

oachcanbeapI| In t assi.ve TR a
e U eI, SPRrBSTER BeRitakA 4 S 6 LREHe JcaRE moih vatiogs error
colfRUrtt® kenden SILIBRr PN With IRRHWEESh ﬂﬂgmaﬁcr&dch@handset search for a
comuni cation channel to determ ne the network

newulsteorkphida preferredyetsodk sdohiquing, thie & applicaion lbgle can decide that

eae%{; gl%o&?cgb%g%{ %%%19%2%%11%@% 'n]%%ze é@: %g%ence regls%ratlons on
nofpefaRs swakes Aetaldol dlicwed th @ot thRusSA™® mdchéaisnt to initiate Update

iflustrates a region 90 representing different

Loa@tmm@enpﬂmésé Also grovadasle pribthis epndg used iremgkbidieihapdset trigger an
H
A u@%}%o&%@& 1 %%J%ﬂgfﬁsg e%&b'&??ﬁ@%ﬁk %tglgrrnggwlhgt% t{W¥e handset

is HRYAMAS of antbshatie nstwoilo Bﬂ&&ﬂmbﬂodﬁ; bhd ftlie alsbllﬂlb‘wﬁnﬁ%d vatether the
and 96. Si nce the networks are present in the sane

hapgsetfis in grdst of g yaice gt GPRS/MMS session.
In an embodiment an active TR approach can be applied. In the active TR

approach, a TR node, as described in the aforesaid patents, is located in a signaling path
between NPMN VLR and HPMN HLR to determine the network a subscriber is
registered with.
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10 proximty of distance, the NPMNs 92, 94 or 96 m ght
overlap with the HPWN 98. A subscriber, who is
wo e@ossweed with the HPMN 98 whil e being at theChURZIOS/P41517
m ght unknowi ngly nove on to register with either of
the NPMNs 92, 94 or 96. FI 2 illustrates
gendp anpthecembesimcrt; mpqssive Idbamps ﬁther?@paed In the passive TR
t [ C e
opBSELE'Y IR Al B RERFNES 1L Phe BORHIRCRUAR Ok ety 26siBAing path
betvadeh HRVINnatdwo chmmnfuorcaBem nhﬂmelciél\detél‘hmdaﬂmaiet\mmgﬁ arbscriber is

re st it SFIFAIER: Auf OrF B FPTEPIUPS (UTcHgeq. Metude Ay of the
afdrOda ﬁﬁg?@atché’é" HowRaan ele Ifej%u@ﬁ(éaﬂﬁ%a%heﬁz nﬂﬁﬁrﬁﬁéd‘to]ﬁié game.

to establish calls/update information of subscri ber
wheFIGhe 1Bustu$tﬁs|ab@glomﬁﬂes:pqu@fmnghbffeﬂ€mdw0rhsqareMt at a border

NP 130. .The NPWN HPIVN Qi B
ard e OpTE PO TSP (Re AP ates iheopiain o NI asil fgppunded
by(BpRralityiof NFAINYDRE RISV it BPMIMA ISCEuld bERBEb@ded by multiple
Visitor Location Register (VMSC/VLR), Hone Location

NEMbYs Hep4 (aﬁmﬁﬁ Singe @ﬂ@n@twoﬂfsaﬂigfpﬁsemdmrthe s@mpporder area, due to
t H
o b en i NEVEVE P of SRR piib 0 the By 6. A

suldcEiBBNtwheexd Sdgidtéred heitiiRMN HENINO DS thikild\NBbiNg 1a0th@nsoxaéle might
not included in the description for the sake of

unkneyyingly move gictodesister mth @Hherzﬂi thePIP NP 21 36 06 PO+ he
HP 4
Comﬁ |rI ((];'I eﬁ@%%ﬁg&g&\/éfn C con ?gﬁ%nﬁ ur aﬁﬂ?sentl?g a registration

praxetiiuze, foeachbweiber aile Qlesifas \tmi/eﬁyto mrnwghboeldg network in a wireless

ransmtt er,, nor S a Bas Tr anscei ver
lﬁc}t 13 pegporks )exmﬁﬁgaééﬁ sTharbéo ;ﬂ&%%m 0 yeragsants twoppetworks, an
NPMN@@%B gﬁrmm fuoqhgt%ff&ﬁmﬁéa@é/wﬁﬁ eaaﬁbtﬁep&\(@ 286mmunication
over a W de area The ce ul ar net wo S are
chamiek rfen tekympley riivdt networky 14, do smstabtish fcallgdpdatd nnformation of a

tra sceji vers each serving a 30 |

subfe B RIS pBraNS FreS Bt A0 o g 130
t 1 an$eaPMINS] 3Gl HENINI 149 i8@LYdsIDBe ts@atfom:cﬁﬁtow (‘B§C) Base
users, known as a VMSC. The VMSC acts as an

TrasoeresSeten BH$) 3H6i68) bobid Bervices §Wﬂfah@gf(é¢nt@/ Ne$1tor dfocation

Reiee (T MBI 3 RREeA et CRR ARG st Tiepb i )
Althotibfi ahé QIBMERI30 GRNthe @IPMWQEIOGMHSb@ nRkdrfied @6k the aforesaid
swi tching functions, and a VLR A VLR i s a dat abase

elemsntsaisenern) otkanstamenys exisfiorthafiPAAN W0 the DEMNH@0snd are not
f d by the 5
inclEa i FRALSCrtodoR B AR AN el D Mo Bed BpHBED DY o1 "% e

VVEQhie NIMINer30est the FPMN 140Noptaifshit qaﬁommgagel&at\dnfcomroners

can be an integral {Jart of the VNB
(BSCs) which control a plurality of cells, each cell being served by one fixed transmitter,

normally known as a Base Transceiver Station (BTS). The cells are typically used to
cover different afeas in order to provide radio coverage over a wide area. The cellular
networks are inherently asymmetric, with a set of fixed main transceivers each serving a
cell and a set of distributed (generally, but not always, mobile) transceivers which

provide services to the network's users, known as a VMSC. The VMSC acts as an

10
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The NPWN 130 or the HPMN 140 further consists of a HLR
which is used for storage and managenent of

w@aipsosiopt i ons. The HLR i s an inportant databaBeT/us®o$/041517
stores permanent data about subscribers, including a
subscriber's service profile, locatign 10 informati

intgriReealor javgellyolsens REWORKh IncOMMERicate JKt angfher negwark. The VMSC
PR SRS e RERALR ol R i

and wwtitthinge fnstistss amkl a BIR, AMWVER issaadatabdee tchataining temporary

. provjdes for trapnsfer of signalli.ng ssages._froma

infhERAlboHE AR STHE KRR TEsg T RPIR R0 LR & doed by the

VMOOMN 69deOPishMaNEscrivkds. HBRinafiEr,' @B $RINGs referred to as a
signaling nessagés 15 to the HLR and the VMU VLR

VMV I detiriigsib ¥ ERI dasibe 20 ntegrappartefthe ¥MMSChbor der

S 15,5 B o R AP A 1t

stof£281 a8t M8 gebrt b shigscHiPidhs1 BRe HIREisSMRAHOIRR databag®, as it stores
"home" subscriber fromthe perspective of the HPMN )
permzppenihidpte phout ssubscripess; tinglgding ud subsdsder's seiviaehprofile, location
. [ cti f.the NR 13Q, ventiaopal Ly, ..wh . .
e L R e

reglsiéled i the FHURBE thabgditidiZ nesworttent i fied by an NPMN BTS
104 upon reception of a Unique identification emtted
by ZhpiFddRt1385or gy HEMNAA0 %eﬁiﬁr epnsisty pfea STBsWhichéy a pade that

dentdf | _ .

plrdas a fﬁﬂyg’?s g%lt OfI Sﬁ%ﬁ llglg\@gs;s%g Sh%aﬁ]m%’sgﬁg@aﬁg the 130 or

theNIPRIMINVMEC A h Borth@ifinichtien dikdiye MNBCT e BRTR @8utenthe rsipgihing messages
with the 25 HPMN HLR 118 to obtain information of the

to hgpter prbiedddP6fVindl ing ¢ all request. The
co CaH H@W%ﬁ%gpfﬁ 12 NPMNVRG WbiRerld 982 3drd sé%lals of

HPMN HLR 118 iIs itate y an NPMN STP 112 an
theHPRIMNET40 4d el ias tHSSYPMY Wa &vellbp, thedubsriberli?l mbpdet registered

.befo y.call i l.aced qr regeived by.the .
wiljhe NN 1305 he BRRSCriBer; i 2y hgS( RURFH TR e perspective of the
HPAQ Q40 e Hefis Ehﬁsﬂt'ﬁg’emﬁs&ﬁbér oS tHe PetsPBctive SEHR NBIIN 130.

redi rection-based interception approach using a B
or d&lonRadienaldy, Gdteowhy sybBrder 198 is toThreregir@rabithghe NPMN 130,

connect e o.the F STP £ r.ecei vi ng and .
e RPRETRE 192", DB B SmpciT B cukpatedion of o wnique
idehfftfionainifed PRaatdet 6f Qibsdtiter 102 tORdel tBE s@iscAber is identified at

rejection ap&rpoach. When the subscriber 102 noves in

ther NPV 1 30, dhe WEMINBRC ARvrerysoes aplisipial tinkabptyivertesiBMN BTS
104 3nd ‘%ﬁ%ﬁ?@ﬂﬁ{\g{@%&fﬂ"i 08VHRENBIINL ORI RIS 564 BRE0 With the

respec
HPMN HLR 118 to obtain information of the subscriber 102for handling c all request.

The communication between the NPMN VMSC/VLR 108 and the HPMN HLR 118 is
facilitated by an NPMN STP 112 and an HPMN STP 116 via SS7 network 114 and is

completed before any call is placed or received by the subscriber 102.

FIG. 3 is a block diagram of an embodiment of the invention illustrating a SCCP
redirection-based interception approach using a B order Roaming Gateway (BRG) 126.

The BRG 126 is connected to the HPMN STP 116 for receiving and processing

11
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Enbodi nents of the invention contenplate various
approaches to route the 5 registration nessage to the
W®REB6/0348e9 f ol | ow ng approaches are not neant tPCDHESZN5/041517

exhaustive list. hi one enbodi nent, the HPMN STP 304

i.s configured such that it directs all fhe nessages .
regigrating Mssease|te eaFplamidationod 2arseAAPRToachnWhepihg sylpssriber 102

o R e S N 6P oy ol Rafiged b the NPMN
VMBEIVIcR 1 D®as Besctibédii?h rdspedtto BHG Rpdat e (LUP) nessages

usi a nhon-zero. 10 Transl ati on, Type .are sent by the
NP SRERRrh, e EIVEREST: SEPRPIaFS E(B’F%“St geproachet to Toute the

redi§ieitioh L8 B IRABRA."PHB Yﬁ%ﬁﬂ?@’@p&o%ﬁéygge_&@%emt to be an

tionally,“before the registration nessage is
exhawseyekyst kicdonsyentodiBaRe the GIPMNS TPHHMN s SoRf giwradrsunhsthathedirects

[1ing Party Ad PA) of the reqistrati .

ol e g eees ooy SR PRG: oo B, P eifeg obf HEA STP 116 is

coﬁ%ﬂﬁé’cﬁfb séhdr AF BleVEsh 4 FREBabietoNBYBRG! HEY et lno¥Peh¥bfiment, all
1 the SCCP HPMN STP 116 directs S based nessages

Mahslet Applragion [Prst GMAReLodqriinn fiatel §LUPh maseages jusinghe non-zero
SCCP rquting th 116 4.s~not able to route
Tr?ﬁcgaﬁgguggﬁgl%bsggg%ﬁi)‘g%it? %1%6 }%%QA prefixes denoting
t he THNEWR G E2G0Ihtescepts the WerlbtehtioBGhéssade Abin th NFNMBNVIR/VMSC
E214 Called Party Address (CdPA) nessages to the_ BRG

10§.2@ptiomallyn befores the segarabipn messages ist iéerpapéedh i the BRG 126, the

RS TR B e I8 Rl il A SE LYY of B AR tessage.
Depéﬂldjilg]b iabmy wiiethed tho rapiytratibih/ih gdds€/ 1VIreel i, framdthe INPMN border
ibl e but not nece , ot reyij cell at the
Vl\ﬁgﬁﬁ’lr% 19%1? ééQ% Eﬂ’@ﬁ %rﬁol ﬁcﬁrq%rﬁn%@ﬁ%eseﬁd@ewgea to the BRG
[V t i d I .
120 E HOUPAREHILIE 5 od bk frhe SCCPTRAnE e AN SPP 116 is ot
abBRGrAR6t25nessaget msal oefrectficdlgPlpprefiachdenetisg thet NBMBRBtworks,

eSS B RSER S BB R IRl s o e
BReE$é nati on Point Code (DPC) of the HLR of the E214

CdPA based nessage) which relays it back to the HPMN
HLRThe IBRGTh26 dlatssmmebdf 'the mpsshgetis camegigtatipn message which is

rec i it Bt MRRY SRR NEIE 8, ol S P Rk fhr s originally at
a bRRRY CEVINOY MYtV RTE20NEMN; s ¥iBTekbud Dot Redessafly, tthéBivious cell at

with an expectation to get the subscriber to register

theddRMNaistarbor drsingragh to MRPeVNeYa @8 orsteprswioys ggll at the NPMN is

a h%%{fg;%@?égge Wmmlﬁe Eheécﬁ% ‘§19'cce§s%11}’\91e BRG 126

starts a rejection approach; else, the BRG 126 redirects the message to the SCCP HPMN
STP 116 (with a different translation type or with the real Destination Point Code (DPC)
of the HLR of the E214 CdPA based message) which relays it back to the HPMN HLR
118. The subscriber’s handset can retry registering with the HPMN using the rejection
approach. The BRG 126 will continue the rejection approach of the same NPMN network
up to 4 times with an expectation to get the subscriber to register back with the HPMN

when the handset selects an alternative network as the NPMN is rejected.

12
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FIG 4 is a flowhart of an enbodi nent of the
invention illustrating a SCCP redirection-based
WO nioe/sspe i on approach. When a subscriber is deCPUS®AS/041517
to register with an NPM\, a registration nessage is
sent _by an NPWN border VM5C/ VLR at step 302. At step
306 FI@n4dpta dawrhah of lanj embadiment ooy cinmenion; ﬂluatramgpa SCCP

re RS P Re SR b 0 Sl TRR0 G gater with an

NENVINE & tréeistiitivn trth@sdgelid seatPAy- hﬁNEMhﬁG@iﬁeﬂWSGﬂ&R Qt bthp 302. At
BRG i f the subscriber is in at step 3
stepRO6prerpiinel ehesk 15 gjade to éﬁe@w afaq:ﬁccgsﬂ?e@)éqmleéﬁcg% of the

T £ M S MG SRS P scor

direataohlyehé EEl@@HRA—bdse(\i\/SOCPdnesaa:ges dd thet BRG if Cher smhsaribgr fs in the

14 C dPA- based rressa t o the B,RG.a
NN, 2 sfepsip The Iﬂ% Iitgatesies a@t ARPIB2S 468%@%&%%@11& part

MRSKP PLUP) and if it is
OfE%c(%uta\rl}S@@ ﬁfl?lge%prwN %@igﬁ&vwswé/vm It al so checks

i f IhehesBOEPr HPMNWREP does giohakdnginattha GgRAleit witilirect all the

roafigg Fenld C Lk Pessd § it FBARRERS Lo B BGt AR AP fdsine 12 the
BRI eMYREs 11°fhe'nf1 e@a@é’ R4 %{I&ﬁbﬁ H%S%glatqheS MEMK 7B) and if it is

border cell at the same N check is

reosived elserhuthe NHMI‘BFh@rd@t‘éMS;C/VhB rIte Jaksct ¢I®nk33pfoﬂt9aeubsamber was

orhn iy e horheHENR b R A oy T BB AGtevions

cell @t GRIHPREN b B6fdeHiap cbl t6 €t NPRIN NMBC ot itha bREiddEMI at the
when the handset selects an. alternative network as

NEMY isjprrerdas ocljaé dhaspma NPV \@ﬂk}@klﬂ the gheolcis syegessful, the BRG
stahgﬁﬁqg?&ﬂ%?éﬂ??%cﬁf& gt%p[ﬁe LI | r eC ill é;gn{nlil% tﬁg;%o ecti%g approach of

thecoanteaiabwarkdipf ﬁ‘oer ginks Withrsl expecdationytp et thie sabsoembr {oRegisfer back
the HLR of the E214 CdPA- based nessage. The redirected.

withehe BEMN pehen thhpmgget sisctsempliapifyegipbvork as drey BN tagiected.

(0,15 R e G B2 Brropdi LU o g scce
HRMN STR/atratépodi 6. [The sedlmtcteldgnasageaﬁay mamlaghf&rewtmi%on type
or %.}r'é%lﬁéf’{?g,@%etil? I—Egg lo%etﬁet E?E%gt%? a&fﬁ?} Inlggé;%g ?gcii{g(a:{gd message

reéewee bl teSECHeIMANS TIPR bl N?éd Pk st e HPVAPHILRAA sRS 318 and the
enpl oyed. Alternately, Custom zed Applications for

HBEWbNiHIER isetpdioted. Enhanced Logl c (CAI\/EL) can be used in

t he telli t t wor k N) i er.cep

ppF i R 0 Sk b o 68 entpop G5 s g FEYR Mustrating an
InteBigbmt Retwirk DN 1PN, inRrdefibid appohéH) In an embodiment of the IN
trigger interception approach; GSM Intelligent Network Application Part (INAP) can be

employed. Alternately, GSM Customized Applications for Mobile network Enhanced
Logic (CAMEL) can be used in the Intelligent Network (IN) trigger interception
approach.

When the subscriber 102moves in to register with an NPMN, a registration

message is relayed by the NPMN VMSC/VLR 108. Each time a subscriber’s registration
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nmessage is relayed by the NPMN VMSC/ VLR 108. Each tine
a subscriber's registration 13 WO 2006/ 055629
WSRO 5/ 041517 message i s being regi st er ePCTMUBI005/041517
the HPWN HLR 118, the HPWN HLR 118 sends a control
trigger to the BRG 126. The BR&L&? rocesses_the
mepsge I8 Latgoiesisissahyaht e HIYIN 1% the HHRVRSHLR kS sends 2

coﬂi@(ﬁot?l%?rn o EMsRE! 8, AR %RCP@@(Y hAlsdebin e %élsé}a?i%ﬂtﬂ‘l%age to

ion1s not too ol and, “accordi ng
detbhﬁlanHWI‘thdrllsﬁbstﬂlBeﬁ wasloran HAPHO dptded delle providedlt that ¢etinlocation

S0 oo B b BT BT A A

thevide%ﬂtrﬁtk?dﬂ m@%ta%é 9 fiRfodtQr tHershQQ:%'b\%r WHCHh ﬁISHPMN border cell, each

eriodic l'ocation update, intra-VLR [ocation
bonder MnWMLRMB Rqbipped waih, bupnkat lgmitath tes driggearsy geohsgs IMSI

o oS5, 3835 ST SR BB LSTELDAR octon
up&’a% etHEsE Gtﬁgééi‘@ @Eéﬂ"ﬂlg%fereﬁhﬁaés%é‘tcbﬂ Nocati@n | ifoPMmABéA @ the BRG
6 is a fllowchart of an enbodi nent of the

126 nifhmmmﬂ juich visfaraation is hebtained sletermings vibd agingiref] fie location
intiri%g)er i nterception approach 600. When a subscri ber
P é‘istered with an NPMN, a registration nessage is

sentFIQy 6ap NAdMXCIRer 6 han \AMBClMidRt tof thd itvRMibn HRtating the steps
- step 602. At step 604, the HPMN HLR determnes |f t%

inviodsesidgn ea INGHesas daigrseptian appreasE ) cWhen 8 frbseriRpNN registered with

o B R RR 0B By MOS0 I an s

HIR apst§P802. Ktrseepb(Be thed HEMNBPIVIR &&IEhmﬁg; iftiler egishation message is
mass%ge at step 606 At st t he BRG det&fg ne
recefved higomedt HNEME; ¥ r‘%%sé‘ilgFeH‘ ¥et°61|’f9

VNISEIFER \ﬁe W‘ELRG‘%& R %Qgc 836\}5/%/3% Vi) Iste 8. Otherw1se the

ori gl na’I y at a rder nd 1 f
I—IPMN&EM@eQmIbrsnﬁlm&mmagsamtep,G%he previous cell at the

pr e IS a@gﬁhe:l%’f{{l’ Cq?(lliﬁlfsﬂﬁts qé&gﬁsg?%@w\r{gg%sg%&m fepgived from the
ngﬁoas i dt}ﬁ YN Mgy R ah@?hé%rﬂﬁggulbs%n‘déﬁb'%@ﬁ% Why at §&oRRSH PMN

e HPMWN HLR’to continue the regi stration at
VMS@WIm,zaml sfepossibis kst nbienederidryi ke troedpes celt lag the HPMN is a

vl R B NSOGB aro B SRS SRV e e

arNé\ertﬂe chéckt ReurlsB&esdfiiathed BRIGS agdaomht G@PMNIEILR to

subscriber's handset is expected to retr

contingieshe pagisomtion HestesRGI Wels¢ i1coskR th FEPNIY TR to RBotHR istration

at tﬁgﬁﬂ\?lﬁle %11(6?1}5#0%?18&1& oofﬁth% hﬁvenﬁgﬁ,tstﬁé q‘%él&?&tl%ﬁl éaﬂebes Bt ted using
MAP ABORT command. If the registration is aborted, the subscriber’s handset is
expected to retry registration. The BRG will continue to ask the HLR for the
rejection/abort of the registration of the same NPMN network up to four times with an
expectation to get the subscriber to register back with the HPMN when the handset
attempts registration.

In either of the aforesaid approaches and embodiments, a rejection error such as

system-failure, missing parameter, unexpected data value, time out, roaming not allowed,
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expectation to get the subscriber to register back

with the HPWMN when the handset attenpts registration.
wQ@oobi5w2e her of the aforesaid approaches and PCT/US2005/041517

enbodi nents, a rejection error such as

systemfailure, mssing paranmeter, unexpected data i
roaprng sostiictad ebtis sewamvherr ARRlicableolf gnablg Ahepbpandset to check if a
/ 4 . i tord .
rogfiilo At R LRI AU rod AR Tl BRTHEACH, o Bossivte
thecdibedribet can Beegtaatedatbi 1episfen rwitth é1eHRPNIN s Addiiohdlye . the fintercept
theregistrati_onfgngthe HP i bl e,
Y

i'S.not pos .the .
apprpRsbes ok dynamicald e ¢ llde?ﬁ Q’Feﬁugwr’c I'$ pEefipilocation at
oo ™ erint . .
o AR Y pASEAL PSRl OB TRTOR0E 3 st Mobi
Sulpcabéroldentityc@ISInc amnand borthedolf LRs swhichyi rat uwiPsstiay a M P ublic

I nterrogation ( ). O nt.er nati onal Mobi l.e
SulgorBes; PR arEPDy o dhR SR o Giarhion SmiRgs if Egwever, severa
oth&igeftidn Methold Eanl beSiEE o detdiNmdUBlEL-id.Subscri ber
Information (PSI) to the VLR if the network supports

i t . Flow@vierg bislediagramophen dndwdithent efethsoiyerson, hdustrating a

moﬁﬁglgp%ﬁgsd taﬁhﬁ}é&g B(%Eeﬁ%rﬁ'ﬁrlmgﬂlleﬁﬂcea'tzﬁloﬁ\% E}ee: %Wgcnboleg %okdecide whether
to applystor atdfie rddirckBoA R A hﬂ@hibalgﬁﬂ)aélﬁ),pﬂﬁaBRG ©26 monitors the
determ ne the |l ocation of the subscriber to decide

regugiatipre meseagedysiivgent the bprdsr NPMNEVMSELY LB Gy ansothe HIRMN HLR

14 SRR e S A S S R s

1161PE HRRIN BT®. 14 fietes tirédts ik Messgond ihs BRMIN HLRM 1§)€This is
NPMN VVSC/ VLR 108 to the HPWN STP 116, The HPMN STP
achiqwsdhyrtapring §CLE ks fiom hrrdeaMSEVIRdinks\Rhapresaggsent by the

Ny REACIOEYEE DB SRR Kt AT P Efper o
(Ca‘tﬁcgl Io?atibﬁa). NAiPohUP gl_hocgkic;og gpdat e) and I\/APbCa\r;\ggl Loc

{ ho THPRECNSE VRSt b orh oM BYEG SR bAf i the HPMN
3%4 eﬁ%lsmbﬂi?cﬁﬁ Qied &%fs%&ﬂi&ﬂm@?sﬁéggﬁo%tgin%é REMLid Bethe subsoriber at

-1d of the subscriber at ) t HPWN prior to the
thesHRIRN priberto $heasubsaribler’s attenagfite registen with am NEMIN atithetblorder.

o bt T8 5 SRR AR PR, .
BRI® g;v,@t;afFatré%mm_&ﬁ&%geb SRR thO BIPNEVIBSST21 284 andHPREN BTS
HPWN BTS 124 using an Abis interface between the HPW

1248xing 2v Abistinterfaceibiinee thellBAMNABSE 122apd thadBMN BJ'S 124. Abis
int%ﬁa{c‘% huAS%% ﬁ%@( PA?%S%CPrloto%gl toH Gnd ljj&gﬂl%l (iE@TB) lillﬂisn%ﬁich helps in
tracking the subscriber real location cell-id.

In yet another embodiment of the monitoring-based approach, as shown in FIG. 9,
the BRG 126 taps registration messages between the HPMN VMSC/VLR 120 and the
HPMN BSC 122 using an A-interface between the HPMN VMSC/VLR 120 and the
HPMN BSC 122.

In yet another embodiment of the monitoring-based approach, when a subscriber

is determined to be at an NPMN border cell via MAP PSI on an International Mobile
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25 tracking the subscriber real location cell-id. In
yet anot her enbodi nent of the nonitoring-based
wappeossky as shown in FIG 9, the BRG 126 tapSI/US2005/041517
regi strati on nessages between the HPMN VVMSC/ VLR 120
and the HPMN BSC 122 using an A-interface between the
SubgorbenAdetity @MIST) afigr bersder logaiipn pipdateof thgosubperibst, an overlap

o 8 B ) 510, 00 AR i o

id leavgeblcielthe BRG WARowR Bhe mued annisburt aar ART ¢@nmbandviabtht 8TPMS HLR.
WO 2006/ 055629 PCT/ US2005/ 041517 Subscrib | dentit
The |smcylb@n= Togatio, AnfermAtismn P aTHIST i BT ethe XeElap (slepabase is
V4
o AR RGeSO eSS O o
Hoiwevay #f thaBlubsdribet hﬁ)VBRG) andtherdd PMINeb neledc tlh, 4 sswaesordcanbe

ATl .conmand t ¢ the HPMN HLR  The subscri ber | ocation
Cre?ﬁ?ﬁ&?ﬁ’ﬁﬂv@gafbgﬁﬁ%sﬂed in arecord in the overlap
dat @H@m'ré%pgng@ s thé aBinkGffcnaALA 8P tﬁ@é&ﬂﬁ? BY the time a

t he subscriber received froman NPMN is rejected
rejédbinm\approach fis applieds theseallFidanfommatien of theaRBE fethod el by BRG

mog{ife 5 fist HER0Y SO B MEE el vg i 2 e saclfer pieht be

roahfih® ﬁmt\vmm\pﬁet%ﬁc CRlebefbid; thBYcelllig ihith® VAR w@hRChdtde updated
approach is applied, the cell-id information of the

untiign m@@oasw sgyt. Brapdate theoVi-R orsasipratly tameSYPpipg can be sent

oy e PGB B 2, P AR 0P ain
respbitse \/]h%tmléhd)oﬂﬁheﬂ@@ othed @lagdof updbiing tie VAR ogn b@ﬁsmdns e
Is sent. To update the VLR occasiqgnally, an SM5 p
anhb@nh@rnp g@/ cothodiyente of s .lawpt%n@;bawdmapmeh btge porder

l\t/IgC?\bJ}R'vﬂﬁ]&] Qi1 V@tcg]g] tloc%ﬁ!)ﬁ 1ﬂf9mjléﬁgﬁ]t5 e cﬁl?i'uféq In addition to

response i ments, other ways of updating
mohh&nﬁé_RbOﬁi&r Ve IsSAdLR b alborder bdﬂé llnkﬁ off the HRNDI theBR& can also

mopEIIDG mséﬁc{ﬁ B O 8 Orsh YITEG el B 4 Bowler BSC a
eacglfﬁﬁ 49@?? f @f ta Bgttﬁ’é h{ﬂ&c&nﬁe%e SCWLB%Ween

r ce t he can al so
theriﬁili’i}/ﬁ[\bmdt the I—H’MNsaﬂaﬂélr bg mapmthg é&’MEtbme@n ALRYOIN8E SCCP links

VMSC/ VLR and b -d C at Th b .
andp{ugh BT P AL RS e At an it PRU Geesbings 81 me Snobile
re%%rﬁ\%?ﬁl béRiek Ba PN NPMING eI s o rejl%tlb@ RPEMRBId M6bile to

MN border VLR/ VMBC SCCP |inks _and/or | us

possitily switch dacl tor BeniIAYN.i Fis apmgaﬁlo‘@hﬂ%\ﬁaﬁtlﬁblaéméelpful when the
I—[P%/?N [dgn hibk S-&o“v%ﬁclélh‘:%v&%’é Jn(’:ip (e.g. China Mobile), is not restricted to such a

case.

In either of the monitoring based approach embodiments, when the BRG 126
monitors the registration message at a VPMN, it first determines if the current
VMSC/VLR is a border NPMN VMSC/VLR 108. If it is, the BRG then checks whether
the previous cell the subscriber is at an HPMN border cell (provided the aging
information of the cell is not too old) and that cell is bordering the NPMN VMSC/VLR
where the subscriber is at the moment. If the BRG 126 passes all the checks, it will
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registers in a border area of an NPMN, it sends

registration rejection to enable nobile to possibly
wauoboksekack to the HPMN. This approach whil e PCT/US2005/041517

particul arly hel pful when the HPM\I has

mul ti-provincial coveragerra é . China Mbile 'S
initige ar@gtstrafmretmctc@owearoac 25 Qrdereto negistsr o pubseribareback to the

I{P@Ig El@% s S&St %r‘%&gfo?l %rtesﬁ%g gﬁs@e&%—é&%&%?&? ilata value,

m1§§1ﬁ§ padflcti) nmmﬁng fnot hﬁowekﬂ r@mh coi&ﬂ@ﬁ’tlvh Rf fejeﬁctlbﬁ) relfdis where
WMN VIVBSC/ VLR ' RG t hen check

apRli@blveo Tety e FRBGKeD (b Subirh 1 HEOBEEEEMOBERo (chodt T alternative
reéf&ﬁt}éﬁgg ?(?rdfﬁé H%g{ﬂhtl% g(gsg’f) dﬁgj dﬂ%ﬁﬁt@é fég ?lrgtlérp%or gg&és%ie Qﬁe BRG

126 Iweill iPAARY tWd/Sadsetiber Wn&gfstdr Ineitls thesNPMRe ftersa @tedefiﬁed number of
nonent. |If the BRG 126 passes all the checks, it wll
regjgralipn :eIH55629 PCT/ US2005/ 041517 initiate a

regipgt! 84 hsog flo%lcR&t 'o‘?rhnaéh%dll%&t df?th@ ARItibR 1ﬂ1§‘s@1‘a§h§ fhe steps

t he subscri back to the he BRG sends a
invroh;edon rrmnutenng}basd (appmsclsiyﬂietﬂmrﬁrm theteeatiomekpsbisedber to decide
e S g P B RAETT h GPBRRRE, B e
regdtikibs %@s@aget‘tfétdlc%h atnhHPNﬁm S CHVALI Whd GR HFMN”HLR% obtam the

network to check an alternatlve5reg|strat|on
cell i oFHNsubscriiess sit bhfe HPMNzbeferetthe nab%nb@glseﬁglamn@g tosa border

SSi th 126 r ant e
NEA, RERD 2064, A BRE EiptitRenrt e ARBRbMYG IR i dospean
VMSUIMNALR @k nef If @sglestént VAVISC/VOR 116 nat & Ibovden ENFMNf VMSC/VLR a
enbodi nent of the invention illustrating the steps

SPCrputingdirects WenpgisiFatiog-messess ta ;ﬂm BEMIN tH-Rita @c}@itmrqcael in an
ovér&%atda&ﬁas%f of SUPSIH0kPSE 8 @%ﬁs‘%@% ;]g(rﬁtgorngé\lPMN

a rej éct1on approac
VMPOMIR, 3hé BRG fgthsi ¢clatkoif thm;&sageS Gt amlesleHMI‘HBi\d\bordenng cell

MSCNLR an n HPWN, HLR f o i.n. the '
%@ Wd OF; ) BIEMOYR| i bt%e sla@mffes@ﬁ .at:,ﬁle same NPMN
V'l\g@@'a%%ﬁ:h' IWSt ﬁ" ] BREASReckNEMYaséd, %.tlggi % %‘r re é@ﬁoﬁ%ﬁpmach is

eter es |If e current V LR’i's
iniNAVBCNIL Rtepr 101d, wlhf:h tiljects ubocation \INEIENL Bros nrae$agas tm rtﬂe MNPMN

VIRUEMSC 307 GhOro iR el BoRor 16 SITNLHLR, Othewise, the

SPC&6RM éeﬁdsame r%{ﬁfa{tﬁﬁ R ARAS %@F{PM&@HL&Q@ %Pddté ¥ ¥PMN HLR

curren I's a border NPWN
at sftept()%rwnlm@my interfemencp o thasBR.@Jl at the HPMN i s a

? Eregﬁéw iisgg l‘,ﬂogfgilgféro %gll\‘l?[en }/I{I\I/%’g og'zrithg ilﬁrﬁ%ﬁ) liﬁus%r%lilllg %ﬁe steps

involved in an accept first approach to initiate possible registration rejection. When a

subscriber is being registered with an NPMN, it sends a registration message at step
1102. At step 1104, a check is made whether the registration is successful or not. If the
registration is successful, the BRG determines if the NPMN cell is a border cell to the
HPMN by issuing a MAP command to an NPMN VMSC/VLR (e.g. MAP PSI) at step
1106. This is because current GSM technology does not allow determining the cell-id of
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VMSC at step 1008. If all these checks are passed, a

registration rejection approach is 20 initiated at
WGQ@p/03B2D, which injects Location Update err oPCT/US2005/041517

nmessages to the NPWN VLR VMSC and aborts | ocation

updat e transaction at the HPMN HLR Ot herw se, the .
thegpgistrafign frgms@hHEMhﬁ &t thegilBMN, prightonths suegessil ragistpgimmof the
sub'EH% he HPMN HLR at step 1006 w t hout any

er erence romthe BRG FIG 11 is a flowhart of
an ehthe BRE rliscofert hige NPWEN boater ickll uad rtiad pregiouk éIPN[Np&ll to be
25 involved in _an accept flrsghappro ch tointia

clopp P Y Eppiagiis theverap AEPRASE P6ROTdoH O@aﬁgaﬂé é‘?f}dﬁ érSM§ to the
sutREGEYE ih B ﬁig{%/h\??o %ﬁh@%ﬂﬁ?ﬁ@g&r thit 5}% g Wil g é}fafged by

nessage at |s mad
thewbahhgrndtdverldm@hs tig eurremﬂy 1123 amll sn&ssiﬁ the smbscmhtr td tiry tﬂmaually or

re strtlonlss dt j | f the .
ek Ry 20 b WE BT bien 8, AR TP B36) ' e
MABE eI TERAh Iﬁeéﬂ%é\{e VRt MYRENERMVNe VEIS AVRIE FOR)! thrta &Irégistratmn

30 1106. This is because current GSM technol ogy does

laterain, whew thedmoltas mmngtmg’manm attivity (efg. atlﬁmmg a call). MAP cancel

tocB R R S 0 ARG B ok NS S leS iRt AR cance
locﬁﬁ’é}i flckRAke 0 B aUMASL@hﬁmEG&CANCHLh&mNBMM If thetNTBMN border

RG di scovers the NPWN border cell and the previous

celkwmmeﬂﬂh@bc@bareaob&mdrdwen Ith?)QVQﬁ@Pld@tﬁtbﬁ%ea theeHPYBN HLR is

up ? bzir tll(?(ﬁg\? verR{g,%ﬁgﬁle tol%’caﬁ(%rh scrﬁbl}g Qltgﬁél{f)%ratthe

salﬁ@msrgmmaeg@ajwédtokzerephamgqq;r@acht he roam ng network
he/ she is currently in and suggests _the subscriber to

t ry iheth gabpdimsnt ofig énysrijen.¢ ¥ pspepiafitst erpreacd bk coupled with

o e ! S04 B ARSI o
aft&MBE/sWdesdfal fegistration e theegibsdribet iapthe NRAMVBN ial]lowddelsy the BRG
¥ TR  ——
MAE PRI %%Me@?&r‘ﬁeﬁh&gfwﬁﬁmﬁ% thi %:lgi'ms?ﬁﬁér\i? L} HPYWR border cell

cancel ocation mesSage can
cloRE® (BANGHencNRivEWdell bf theffelel?W Iﬁomﬂ‘éle ovedhp databasehH it is, the

cell are not found e .over | d
BRCHHpRe 14 ROTTE 5SHEB TS Rotegl iR 0 §Y SRAUAFT DACK to the
HPMIR SR q@bpﬁ&ﬁﬁg Mo RIAT 0ahddMEoSo0R6 shkiefibéts VIR, When
samne Wi ll Dbe subjected to a ection approach.
thelSlbﬁmlaﬂﬁ’SehﬂBdmmﬁm atothet $pang NM&@MJFR 2 rejealive pprppgis will be
]néﬁgéoach can be coupled with the intercept approach.
! the accept-first nethod is applied to the

I nt §f &@Binbad@RIeAtsthe invention, the accept-first approach can be coupled with

the monitoring based approach. When the accept-first method is applied to the
monitoring based approach, once the registration at the NPMN is monitored to be
successful, the BRG first finds out the current cell of the subscriber via MAP PSI. It then
determines w hether the previous cell o f the subscriber is an HPMN border cell to the
current cell o fthe subscriber from the o verlap d atabase. Ifitis, the BRGwill send a

warning message first to the handset to try to register back to the HPMN. This is
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after the successful registration of the subscriber at
the NPW is allowed by the BRG through to the HPWN
woik@e/053829 BRG first finds out the current cel | POf/USTO5/041517
subscriber via MAP PSI. It then checks if the
revious cell of the subscriber is an HPMN border cel

optgnally ofpdlopgd t bye MAPr SanceNmont: &hq sehscrifer’s Mdr Wen the same
sul;srcﬂ% tshl?U? Y‘,S{nleégt tﬂé‘tszﬂ'géa?ﬁ/ISdff\f L'l% aﬁéie tfcfhgag)g O‘M{iirl;tl)e ti%i’ciated.

a war ning nmessage rst to't
regi ster back to the HPMN. This is optlonally
foll owed by MAP Cancel Loc to the subscriber's VLR
OthgreNarigtigng ypscri ber' s LUP comes at the same VMBC/ VLR
a T kRGddObo 9@ 1QRE BaifibddonkE thdsBlok bﬁﬁl’?ﬂy € ih T, and not as a
enbodi nent o e Invention, the accept*: Pirst approac ch
limitatio en ¢l gobpel oﬁ\ﬂhe bnventien are dietailed ﬂl;lstnmcms od prschmmhfor detecting

en the ac -first thod i.s_applied
FRISLEHAS, anfa@ﬁ@%‘} Sl %rhm ddeeless ecopsﬁwgfw. RRvgEk, who has
m&v@@ RV INPNIRIND b %jtﬁeoHpﬁIN SHES BRSEPMN LhsscBRS & c[e?;écted as

finds out the éurrent cell of the subscriber via
beipSiregisteringwith aelNEMN mesn theghhibe HPMR lpa}ebe pueseunte bt amNPMN

he.,subscr an H PNN. b order cel the 30.
il iy B LR sy Spieted o o 0Fart cisplch Be ggiapagn that area
NugtrhaRas@iatibhs diid MddifichforBRENM ithd spiri€sthhe pré®hfinRention will of
message first to the handset to try to register back

coyrge perir frrhese THjoxdingry siqjl mhg()@mmslng@f the embodiments that have

no chéegs%gcqgé %411‘50% exan%@c o er f %ﬁel ldgs{(ﬁgecp ¥ %Adlments the present

othe € saire

invehtdacTsiih@lententddbrivaamly fiim tHeeponarof v%@f GISM nfdbile networks, the
rejection approach will be.initiate

ProggitiBNEA 3y lRerdicHpdY implsmepied oad?IPMé‘a@F@ N\ GPMA GPRS,
etct I?)? Afy BihePhatiwd ?%Xf S&thinbn c?rrfeﬁ gelé'?:'bhnnﬁf@au'aﬁé et b ePd ysers are

mtation on € scope o I nvention are
nomﬁdllyst:dn&iglmﬂb tofop&ra?te: hmlﬂ’ﬁnfa)r' homt®atetwgrk tndvhich they normally

s LR FEEAIO DAL inE BT ORE D RO
ack Th@ eiaﬁﬁ;;léf Ml\&e? rEJéﬁt ﬁ%ﬂ\ﬁoﬁ%ﬁ‘é’r 'r@ﬁﬁmg %a@%? CiMled in the
as bein egl ster g wth an NPWN even t

illudﬁmerra)yantqﬂem pelstembd here, are N@smibed(msmgt ﬂermtnanﬂl whstructs drawn

ha d in coul d present in
targ§hytron G5 TR FOROp BT b R WS R PSR gBles Should not
be Mitbiprdted f&18RtiAE thOfnvEMFRLARBE micBiie Bok @R Rbdnlin®Gateway — a

course occur to those of ordinary skill in the art in

mettiodvofatgisieang atsubsamber backHahoms vistworbvin bepmmgi duit dsaghostic to
in the de cri.be

the hpaBECY PR P L s BRRRe TR PPN §F PF B G provided

thre@ Y nyotypéi FWeREorfaaMhivRidb s em BB EMD icSudihd) &ithout limitation: (i) any

mobile telephony network including without limitation GSM, 3GSM, 3G, CDMA,

WCDMA or GPRS, satellite phones or other mobile telephone networks or systems; (ii)

any so-called WiFi apparatus normally used in a home or subscribed network, but also
configured for use on a visited or non-home or non-accustomed network, including
apparatus not dedicated to telecommunications such as personal computers, Palm-type or

Windows Mobile devices,; (iii) an entertainment console platform such as Sony
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15 present invention may al so be effectively
i npl emrented on CDMVA, 3G, WCDVA, GPRS, etc., or any
wo@rwens3see wor Kk of common carrier tel econmuni caPCDHS2005041517
whi ch end users are normally configured to operate
within a "home" network to which they normally
Plagstitgany, | B8P  butothery eppdyatus afbabiare t sapableaps osenélélgatanﬁgrecelvmg

e P Aol RSB e R AR i

malld €or réeitink WdhirlnivAiods b capatle of @b}ﬁl@ﬁmbﬂtf B, m&ﬁﬁous locatlons
descri bed using terns and constructs drawn |arg

while prasaSime® r@msestqn@sebwah?r idnyuch o8 the eYR28ye Sevlc%ﬁsﬁrm@f Dlink; or

telecﬁn%ﬁn?caﬁ?% g&“ﬁé‘gg qtfor p&ﬁ% gg&r rrlg{:i %ﬁﬁgg}ncgtléns such as those

proRmambyg/cﬁag@@@Backeta met hod of registering a
subscri ber. back to hone net {)k in a nmanner that
agnBsdgseripige ceHan caphodiments g m@ eFet Feming BHEY 2y ﬂmder “the present
anglﬁ ﬁ'ﬁé‘ gﬁegfffcqtlgﬁ 58 BatA%f %ftelé&ﬁnﬁ'ﬂglc%&ié' GA%AR a calling
roO ny type of teleconmmunications nedi um
partyntol mshbsgqburtoh eallingipaityatHoothe #vojdaang of dowdit] that call can be for a

nor%&re(lghon 11 netuos k@é%ﬁ&u%bn ggrﬁguﬁné:p 1{)‘11}; e%tﬂmglﬁggs sg/%lso capable

of Pk, rauHR)t%éuﬁl 61%81%9&%&@ Eﬁé@]’a&s AWenfaﬁ%l?”ﬁmsé Hévices@dn¥alls can

so-cal l ed WFi apparatus nornmally used in a home or
be fou et viderd pivdtrenokgthén comanwcatesbdats.gur ed for use on a

visited or non-hone or non-accustonmed network,

i ncl udi ng 30 apparatus not dedicated to
Teb iRy RefiAat i ons such as personal conputers,

Pal mt pe or  Wndows Mobile devices,; (iii) an
LUEhB@%RﬁPWmURﬁ@WsoI e platformsuch as Sony 19 WO

PCT/ 005/ 041517 Pl aystation, PSP or

Lcé?ﬁw FaltLus %gt are capabl e of sending and

PSI: MﬁP\PirétheSlﬁiseﬁ‘@éﬂmﬁirmaﬁMDnS over home or non-hone
networ ks, or even (iv) fixed-line devices nade for

BR@@@F“W&?W&@H@E’&M ons, but capable of deploynent in

g@b % whil e preserving a persistent
subscr er ird such as the eye2eye devices from Dl ink;

or 5 tel ecommuni cati ons equi pnent neant for voice over
APPERDI®IMuni cati ons such as those provided by Vonage
or Packet8. In describing certain enbodi nents of

AcPRlyEET T 0oam Ng[ g G fHerl"0ET (e present i nvention,

3G II S bpl:‘bl I ca Tﬂid!ggﬂl I&I’&l(}f{l}ﬁo ln ET d

oconmmini-eon L a e

qJ

cTrocoomTonnToat S T UTIT . bal I I LLL®) Al ty tU A
Auubscr! ber or éﬂﬂgg—éﬂfﬂﬁgﬂ?ﬁ&r—t—he—ax@—d&nee—eL——
BS§oubt . that ca Baseptatieon €optrollei g nor nml  voice call —in

BT&hi ch t he subscBasseFransdeiebbigtion cat i ons _equi pnent i s

CAMED capabl e pCustosizd, Applidatoon forMobde Embanaed Lpiget ur e

cDlapl ay. Al't er habdy Blivisioh Migepldead Aegsor call's can

CdPA Called Party Address

CgPA Calling Party Address

DPC Destination Point Code
GMSC Gateway MSC

GPRS General Packet Radio System
GSM Global System for Mobile
GT Global Title
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be for text, vi

deo, pictures or other conmmunicated

data. Term nol ogy section 15 LUP: MAP Location Update

wh astoseeP Cancel
BRG Border

I nformati on
Nej ahhnrl ng \/PA

Location PSI: MAP Provi de Subcer/Ub1nes/041517

Roam ng Gat eway NPMN:
N__20 APPEND| X Arrnn\/mmer‘rlnfmn 3G

HIFi r d qener at i

Hosmge Lenatipn Regster Any Time Lnt errogatl on

HPBEE Base Stat i (

 ilo@RuhdicIMebileBYgwRds e Tr anscei ver

IMSfati on CAMEL (

Cilisttxmatiareed MghileiSubsdriber Identifybbi | e

INEnhanced Logi c

Hadawbtvi si on MUl tiplexed Access

INAPPA LalTed Pal iy idehiNtwolkdAhhlidlibh PGt Par Ty AddTr€ss
IS oy prcker oI SECP Ry PR 28 S
IS Cll I ACINCTT SG \5 ¢ alj%l%f\éﬂ?%glezé{yol T 1 Ul
ISBET/ 1152005 041E;13_7DN11||TW% Location Register HPMWN
LABSYe Publ i c Mbiliink AegespPiotoaeben thetld Channebnal Mobi |l e

MARbscri ber |der

nMdbyle Apylicatian Pargent Net wor k | NAP

Mot el i gent Net

WMdHileATRintrg @oden Part

ME Mobile Equipment

MMS Multimedia Messaging Service

MNC Mobile Network Code

MO Mobile Originated

MSC Mobile Switching Center

MSISDN Mobile Subscriber ISDN Number

MSRN Mobile Subscriber Roaming Number

MT Mobile Terminated

NTR Network Traffic Redirection Application
0O-CSI Originating CAMEL Subscription Information
OTA Over The Air

PC Point Code (also SPC- Signaling Point Code)
PSI Public Subscriber Information

RM Registration Message

SCCP Signaling Connection Control Part

SCP Service Control Point

SIM Subscriber Identity Module

SMS Short Message Service

SRI Send Routing Information

SS7 Signaling System 7

SSN Sub System Number

STP Signal Transfer Point

TAP Transfer Accounting Procedure

TCAP Transaction Capabilities Application Part
T-CSI Terminating CAMEL Service Information
TDMA Time Division Multiplexed Access;
TDOA Time Difference Of Arrival

TR Traffic Redirection node/network element
TT Translation Type

UL MAP Update Location message

URL Uniform Resource Locater

VLR Visited Location Register

VMSC Visited Mobile Switching Center

VPMN Visited Public Mobile Network
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I SCP I nternational SCCP Provider |SD MAP I nsert
Subscri ber Data nessage |SUP |ISDN User Part LAPD Link

WAC®eH556B¥ ot ocol on the D Channel MAP Mbbi | e PCT/US2005/041517

Appl i cati on Part MCC I\/bb| |l e Country Code ME Mobile
AA—Nat scagi-nre—ServiceMNC Mbbile

\

1 IICIIL IVv LA A% \J aAYT LAY ) I
Y¥hor k Code M mﬁf‘ép éﬁ 8 MSC Mohile Switching

WHhnt er  VSISDN [NWYisEless I Brewser (GpRNnber  VSRN

Whbbi | e Subscri héVirplessiavgl Meotber MI Mobi | e Ter mi nat ed

NTR Network Traffic Redirection Application O CS|
Originating CAMEL Subscription Information OTA Over
The Air PC Point Code (also SPC- Signaling Point Code)
PSI Public Subscriber Informati on RM Regi stration
Message SCCP Signaling Connection Control Part SCP
Service Control Point SIM Subscriber Identity Mdul e
SMS Short Message Service SRl Send Routing
Information SS7 Signaling System 7 SSN Sub System
Nunber STP Signal Transfer Point TAP Transfer
Accounting Procedure TCAP Transaction Capabilities
Application Part
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T-CSI Term nating CAMEL Service Information TDMA Tine
Di vision Multiplexed Access; TDOA Tinme Difference O

wAR006W53629TR Traffi c Redirecti on node/ net wor k eP@NBR1005/041517

TT Transl ati on Type UL MAP Update Locati on nessage
URL Uni form Resource Locater VLR Visited Location
ﬂ@@fl ster VMSC Visited Mbile Switching Center VPWN
Visited Public Mbile Network 21 WO 2006/ 055629
PCT/ US2005/ 041517 WCDVA W deband CDMA Access WB

Whit iedlsigsedlistt er net Browser (on SIM WL Wrel ess Local

Loop 22 WD 2006/ 055629 PCT/ US2005/ 041517 d ai ns What
is clained is: 5 1. Anethod for attenpting to

' gggng I
' Eagwlﬁe?%{? rhﬂﬁ%ugscrl er |és%,m|§dr1{i bgr F‘%gﬁ" gﬁ) I%ée\lguﬁﬁé Mobile

nul Nepverk GMBMNjppvhgemi tel estscdbdr i an anettegmnkhavmgl emultiple
met hod. conpri si.n e steps of . detectin otenti al
regpg?rm{% BrE el b s PS, e e s 1R greps of:
visited Ruibiify Yokintigl ?Féiéﬁﬁhhn (P subtlcHBAU KAt BeNeighboring
HPMN may be present in a‘ll%l on, in response to

a r &igited Pablioabelg stworkr @HMNQ whgh thedIBMDNE mpatyi begpresent in

pre-defi.ned nunber of rejections upon C ful
g e e S

conpri si Bﬂelﬁﬁth @pﬂ%Ldé%na@nﬂMBéﬂo@@eJQ@Ho@baﬁen adcckbdiful detection.
HPWMN, wherein the overl ap dat abase stores information

about the overlap of 15 network coverage between the

HE g/li‘h? ﬂgetﬁc?ie Cfl\!ﬂgﬂglt 1 %lmﬂ-é}% hgl%g n?afmtg nﬁ{g&%rﬁOVems rd%{agase at the

ep o I’on
HPMN, wherein the overlap database stores information about the overlap of

network coverage between the HPMN and the NPMN.

The method of claim 1, wherein the step of detection includes obtaining the

location information of the subscriber.

The method of claim 3, wherein the location information comprises one or more
of Visited Mobile Switching Centre (VMSC), cell-id, Global Positioning System
(GPS) coordinates.

The method of claim 3, wherein the step of detection includes determining

whether the subscriber is located at a border NPMN VMSC.
The method of claim 5, wherein the step of detection further includes determining

whether the subscriber was located at an HPMN border VMSC prior to moving to
an NPMN border VMSC.
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| ocation information of the subscriber. 20 4. The
nmet hod of claim 3, wherein the location infornmation
w@enwpioszes one or nore of Visited Mbile Sw tREI/IE005/041517
Centre (VMSC), cell-id, G obal Positioning Syst em
(GPg) coordin d)gtes 5. TEFJ met hod of claim 3, whe
7. t he T8 opethpd it elainy o WhEPidks der &f nﬁler‘i"F%lQn lzslu@ﬁﬁetdﬁ@mmmg
t he t
The “ﬁlléﬁ%g giegéﬁ B?:drg)le}m%gqc\%hqteeraeﬁt %nt st e p of }ﬁ?g) i movmg foa
f ur bbeler NEMNI¥A4SAet er mi ni ng vvhet her the subscri ber
was | ocated at an HPMN border VMSC prior to noving to
an NPMN border VMSC. 30 23 WD 2006/ 055629

8. PCTIUS2Q0R646k5d4im B, WheiReihl Oﬂeﬁ) of CARdoR mlé\ﬁﬁése 'thermlmng

the step of detection includes determ ning whether the
subsheihiee thensubstudlocat web bocatgd atiRrdIhiso bdeter NN Npeélbin the same

TP Nk s eSS B bk o MR Gnemdnhiord SN G,

determi ning whether the subscriber was | ocated at
anot her border NPMN cell in the same NPMN VMSC pri or
9. to Abemethadefictrsmcl, furgher corppdsng NpEamiablg the gegispiaion message is

e 20 S R gL R RRRE S DAL, e P
( CdEgCPasestads. gnal ling Connection Control Part

(SCCP) nessage. 10. The nethod of claim1l, wherein the
regi stration msssage i's a | ocati on update nessage. 15

1011 TEF qnéi(ﬁ&r flmci tfp{g er%g'st@at o%em\é@sragé ?? 3 location update

cel I'u [ é s

net wesdage. ncl ud| ng €] obal System for Mobile

communi cation (GSM and Code Division Miltiple Access
(CDVA). 20 12. A nmethod for attenpting to register a

11.SUbSGE hR@fodt & @aifdo By itbihi the WaRickE celfﬂ?&r%ﬁ%or((ﬂij Qcted from a

wherein the subscri’ber I's in a region having, nultiple
ov e gtoap pifmgtworke i eeisding [ labalrS ystenwbok§obila e omatimogition ( GSM)

CoOMRnd a)gegD}VI?selorf’ I\/ﬁﬁt?plg fAccess (CDMA).

12. A method for attempting to register a subscriber to a Hdme Public Mobile
Network (HPMN), wherein the subscriber is in a region having multiple
overlapping wireless cellular networks, the method comprising the steps of:

detecting successful registration of the subscriber with a Neighboring
visited Public Mobile Network (NPMN), although the HPMN may be present in
the region, in response to a registration request from the NPMN;

determining a border cell id in the NPMN; and

attempting a pre-defined number of cancellations upon successful

detection.
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detecting successful registration of the subscriber
with a Neighboring visited Public Mbile Network

wQ diPve§362@l t hough the HPWMN may be present in PSI/UR®05/041517
region, in response to a registration request fromthe
NPVWN: determ ning a border cell id in the NPMN\, and .

13.at t Shomiethgdof gladmds Wheigimiifisiep o deteamineng aboigascalijdrincludes

sucg I t | Q o . o
perORb o E A on Hit YR antans, visios Mobile Sirenine
t heCsiitep(V¥ISARt erm ning a border cell id includes

issuing a Mobile Application Part (MAP) conmand to

Visited Mobile Switching Centre (VMSC). 5 14. The

met | & m:13 j : t L ;

14 o 007 mtthet Hgihors, B e 46 81 BBl LT (A8 further
subachideevalidating that thesdiescrib®rBEand berder VIV oflthe HPMNI n
ethod o f claim12, wherein the step o f attenpting c
ancel | ations includes sending a Short Message Service

15.( SMBhe htildiEo SHRSE i RO heteth 1H2G 1PN, tté-lgpt}l% ¢ ARBIARIE 9B Tudes
of claim1l2, wherein the step o f attenpting c
ancsindatg a0$twri Metsage Servics 8iMY) tatheanbsskibbmindbd NEMN.
nmessage comand to the nei ghboring VMSC to attenpt
re-registration of the subscriber to the HPMN when the

16.SUDTRE hliod Sf E1Rint 1 @t weredh t HERAEA 6 RitérBptdd €shcellations includes
activity. 15 17. A border roam ng gateway for
at t iSApPng Aganes! lasgiien message oppenG & thtealewﬁb@m VM ite attempt
Mobj | e wor k. ( HP L wWher ei SEII hS. 1N a. ..
r eg{eéﬁgﬁﬁéﬁl%(’f els%’\{P%;P]eo ero%\(%/)etlf%f3 g{r}; r%\ll;iﬁ g\%’%@l}, ere: g §£C(1:‘fg ?T 1uSI 1g$1at1ng a
net #RbKS origiaged astilery. r oam ng gat eway conprising: 20
detection block for detecting potential registration
of the subscriber with a Neighboring visited Public
Mobiyl

17, et tng 2Bty 1 Bl 15 (LERM Tibeciber o 2 Home
r eqBeidic Mobite NeewOIRMWPMN, wheens thiengibkdribek if or a region having

atte ing a_pre-defined nynber of rejections 0
suc tgalcl% %Valgqppggqg Bxﬁllfeless ceﬂular networ{(s,Jt e tl)or er }Jo%ang gateway

comprising:

detection block for detecting potential registration of the subscriber with a
Neighboring visited Public Mobile Network (NPMN), although the HPMN may
be present in the region, in response to a registration request from the NPMN; and

processing block for attempting a pre-defined number of rejections upon

successful detection.
18.  The system of claim 17, wherein the detection block comprises of an overlap
database at the HPMN for storing information about the overlap of network

coverage between the HPMN and the NPMN.

19.  The system of claim 17, wherein the border roaming gateway is connected to a

signal transfer point for intercepting a registration message.
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25 18. The systemof claim 17, wherein the detection
bl ock conprises of an overlap database at the HPW

wo 0006853829 Nng | nf ormati on about the overlap of PET/WRIRS/041517
coverage between the HPWN and the NPWN. 30 19. The
system of claim 17, wherein the border roam ng gateway
is connected to a signal transfer point for

i nt ' /.

200, EZRURAOR T 5 13, WG IFRRANE rostind Raf0 R 38R cd 1o
t h e stoegd @licane foriinigiatag eymyion of the negsitadntrequesiosfaleNPMN.
means for initiating rejection of the registration
request of the NPMN. 5 21. The systemof claim 17,
whe r rea a

21t e, O Q8 % SV R IR RS Bty guonitors o
HPMégETiRtion nidisfage D2tweth en NPMNWMBSCEVEBR rm@ 3 HRMBrEhor HLR
the border roam ng gateway nonitors the registration
nmessage between the NPWMN VMSC\ VLR and a base station

2210 ¢a8ts@lheor Lbfdﬂlgzﬁnw*ﬁeﬂeﬁf ed B6Rler 28amih3Cos¥whE Mditors the
claim?2 wherein the border roam ng gateway noritors
thereglmghsnrmesaage netweaye the NN aVMRESVERarndm base station
contr%gr and %511% se transcei ver station using an
Abi §2} fpeggan A 2°Fhe system of claim 18, wherein
the informati on about the overlap of network coverage

in the overlap database is selected froma group
23 condhstsysignmopr ok 2L vBletsind thephprdonsoaming  28ewa anonitors the

Sys% tl%tlf)ﬁ nfi‘et‘s \A&]egbetw@e%r S'bgset thtl@ﬂ egﬁtpafer Md Ho'ﬁ%s ‘Qaenscelver

OVGI‘ coverage 1 n over

is sﬁtlmﬁﬁﬁgﬁﬁgmsamwrﬁu@ consi sting of NPI\/N cell-i d
and HPMWN cel |l -id. 26. The system of claim 18, wherein
the information about the overlap of network 25

I At [S:
245 RRYE J L AEISrEARER Ut rvors
CeI bovetiageninn thPldMedal Hatalthse 29 selddied Sipat ergrafp cdmisting 6f NPMN

&Z\@QC SHrP?\?Ns\} §8 on nessage is a |location update

25.  The system of claim 18, wherein the information about the overlap of network
coverage in the overlap database is selected from a group consisting of NPMN
cell-id and HPMN cell-id.

26.  The system of claim 18, wherein the information about the overlap of network
coverage in the overlap database is selected from a group consisting of NPMN

VMSC, HPMN VMSC, NPMN cell-id and HPMN cell-id.

27.  The system of claim 17, wherein the registration message is a location update

message.
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of claim 17, wherein the wireless cellular networks is
waeleos®a from a group o f networks includi ng BDD81008041517
ystem for Mobile ¢ omrunication (GSI\/p and Code
Di vision Miultiple Access, (CDVA) 29. The system of
28.c| alThe syptenpiol pgnrn lﬂhwh@,nemtag @’Hf?éféﬁ seljdangawonks dnsdlested from a

Reg

E hof o Rl e PR ¥ SR £ PoPig  pralii ki (G
subsit Cb@s Diladiah daatiploAcosss (ICBMANg a record of HPMN
subscri bers at border cells 10 of the HPMN. 27

29.  The system of claim 20, wherein the storage means is Home Location Register

(HLR).

30.  The system of claim 18, wherein the detection block further comprises of a border
subscriber database for maintaining a record of HPMN subscribers at border cells

of the HPMN.
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