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Border Roami ng Gateway Related Application This

application clains priority fromUnited States

Provi sional Patent Application 5 Serial No.

60/ 629, 063 entitled Border Roanm ng Gateway for

I nt ernati onal and BéatleoRahmilbnadewRoam ng

Regi stration |Issues, filed Novenber 18, 2004.

Techni cal references GSM 902 on MAP specification 10

L Qi t al | lul ar tel ecommuni cations system (Phase 2+);

Rela‘%%rﬂ@"ﬂ%g?i cation Part (MAP) Specification (3GPP TS). _

09 HQRapiicati @eldings Ridrey éaseUnReBStat@Ivb 4B ®nohPatenti Application

interface |ayer 3 15 Digital cellular ) .
Serialt b o6/AR%ADS Aniiters Byt SeinCateriay: for ppigmagiopsl g National

i nt erf.ace |ayer speck{fi j .08 version
Bordey Hpaghifg Reg @i RS el Sy Aot (B B g 1 o
cellul ar tel ecormuni cati ons system (Phase 2+);

Techni cal realization of the Short Message Service
TechiishB)eferep@3M 03. 40 version 7.4.0 Rel ease 1998) GSM 378

an .. CAl 25 Digital cellular tel ecomunications system
GSM@ﬁﬁggg@%S;pe P sed Applications for Mobile network

. T -Wﬁ e2+Htage 2 (GSM 03.78

ngt%gr@gﬁ%ﬁ&é%c@&g'ﬁgg easék%sggg)%%%o GSM 978 on CAMEL
Mobikphpplaative Rap (MAR)SpcEifgatien cel | ul ar

t el ecommuni catj on st ?égeé Phase 2+); 1 Custom sed
(3GPRAS 4284 V%Iﬁ’@nﬁo?-o%t? 3 [ % wor k Enhanced Logi c

(CAMEL); CAMEL Application Part (CAP) specification

(GSM 09. 78 version 7.1.0 Rel ease 1998)
GSM 408 on radio interface layer 3

Digital cellular telecommunications systemn (Phase 2+);

Mobile radio interface layer 3 specification

(GSM 04.08 version 7.4.2 Release 1998)

GSM 340 on SMS

Digital cellular telecommunications system (Phase 2+);
Technical realization of the Short Message Service (SMS);
(GSM 03.40 version 7.4.0 Release 1998)

GSM 378 on CAMEL
Digital celtular telecommumications system (Phase 2+);
Customised Applications for Mobile network Enhanced Logic (CAMEL) Phase 2;

Stage 2
(GSM 03.78 version 6.7.0 Release 1997)

GSM 978 on CAMEL Application protocol

Digital cellular telecommunications system (Phase 2-+);
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5 GSM 322 network selection Digital cellular

“tel ecommuni cati ons system (Phase 2+); Functions

related to Mbile Station (M) in idle node and group

recei ve node (GSM 03.22 version 3.0, Rel ease 1999)
Cus@m@%mﬁmz@w@mﬂhbl@@ﬁ‘@wk@ﬁhw hogis GANFI)3. 9. 0

ation 3rd Ceneration
CA@?(&P@& %ﬁl?}lgﬁ*&ﬁ? p%gﬁﬁ:h{ t?n cal Specification Goup
(Gsmgé']g\leéfﬁ@,hlq] DRSIRuacyIgHns rel ated to Mobile Station
(M5) in idle node (Release 1999) GSM 22011 service

accessibility 20 3GPP TS 22.011 V3.8.0 (2002-09)

n| cal ification 3rd Generation Partnership
GSL%?@ Bﬁ'iwor}?é@ﬁ‘ﬁ’r(’@al Speci fi cati on Group Servi ces and

Dlg%%elmﬁéﬁs&hﬁmmcﬁ%ﬂég% ea@gqﬁ 25 (Rel ease
1999) 3GPP 29010 3GPP°TS 29. 010 Vé 10 0 (2002-12)

FunéﬁﬂmhmlmﬂtchﬁzdnulélSmath@/ISO 3rd Generation Partnership
Pr o] Techni cal 5 CIfI cation G oup Core Network;

1n1déeIF1H %%%TOBHr"é}cé‘i’Féﬁ $rappi ng between Mobile Station -
(ngéaest%zfn%a—hﬁgbr YRR Mg BSS) and Base Station

-servi ces Swi tching Centre (BSS - MSCO);
Signal ling pr ocedur es and the Mbile Application Part
1\/& MAP% .
GSM 23122 network selection
3GPP TS 23.122 V3.9.0 (2002-12)
Technical Specification
3rd Generation Partnership Project;
Technical Specification Group Core Network;
NAS Functions related to Mobile Station (MS) in idle mode

(Release 1999)

GSM 22011 service accessibility

3GPP TS 22.011 V3.8.0 (2002-09)

Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Services and System Aspects;
Service accessibility

(Release 1999)

3GPP 29010

3GPP TS 29.010 V3.10.0 (2002-12)
Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Core Network;



5 (Rel ease 1999) Q1214-Q1218 On Intelligent Networks
Q701-704 on SS7 MIP 10 Qr11-Q714 on SS7 SCCP 3 Field
of the Invention The present invention relates to

 IfoRp LI MHETEREst NAbLE SoRa e ggﬂ“@&eﬁ%@t@&bﬂ\ﬁ BSS)

and Efase{]@t%’czbﬁ‘g &ho MR s 0iTBs S‘@ftc‘ﬂﬁﬁ% @eﬂt‘f@{‘jﬁ?{? (?)
ona roamng partners {e.g. differen
provinces) within the sane country or internationa
rgam ng partners at the borders of neighboring
Signgllingmpesinroagnd thoMiapils Applieafondbro®&PEr a Home
l4i bile Network (HPMN), subscribers are often
ORdE%%&g?Q hat they have noved on to register at a 10
hblghborlng Visited Public Mbile Network (NPMN) where
hef roan1n% rates and international call charges
QL2 zlﬁé)ﬂabiﬂ ligant Afetweorkane book entries in the
national dialing pattern will not work. For better
services, custoner care and cost reduction for both
Q70mqmad%gsmymfpoperators and subscri bers, honme networks
woul d prefer to retain their own custoners whenever
their networks have coverage. 15 To retain custoners
pr ovi ter services, the HPWN can build
Q71??2H§HF§@£@%BS wers 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 NPV
Anot her solution is to rely on an HPM tiner.
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
HPMN, and then tries to register with other networks.
Once the nobile phone is registered with an NPWN
after power on, it |ooks for the HPMN based on the
HPWN tinmer for the next two mnutes to T*6 m nutes
(where T is the operator set counter in the Subscriber
Identity
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25 Module (SIM) and t hen e very T *6 m nutes
afterwards. The mnimum T value in the HPMN tiner in
the SIMis 1. The default is 5. Thereafter, if the
mobile is yet registered wth the NPM\, it |ooks for
Field ﬁﬁfhﬁm%&;@iy T*6 minutes. Unfortunately, this method

tine | ' o t
Fegre parshim Ay R ok EERERAPLe fno b A0ABG A barder of two
overfpbirdSwirélessas]idlapAstwiotksst i | | takes 6 30 minutes.

Further, if it is the sane HPMN spanned across several
provinces (e.g. China, India), the HPWN ti nmer m ght

ot b | cabl.e. The HPMN tinmer will also not be
Bac@%"@ﬂlﬂﬁﬁgﬁ? ¥filoRase of international border roaning;

Si Sy e aaaRk odetlhp %h)ﬁiﬂh@@ifatﬁﬁlal RemiMhriderse g idifferent

it is on the networks of the sanme country as the HPM.
proviftves) withinethicsamenmeudirf oy inferadtiosphegaimieg appngach tieborders of
e the bhorder roa

. SOl i i i . .
neigonrEe OB K 696 0h o et BPEnPb &1 QS ol Mghile Network
(ngﬁkpé "s'ﬁﬁéﬂn%&egr;ei ofieh TEHRARY thd NBEP HaveanmBO&H chotd RYEEr at 2

chnique 't C an exam ne Registration Messages
NeighBMingVitinel PN sidisier Netswesk dVPMIY) Mivie beftylepaming rates and

interpeigpy celhEhES e GO €1k B ot PSR S it et cialing
patte?{% gﬁﬁt YR 81k, | Bod ?&%f Rvitdie HEMNef Qhrel B H%Wemloh%r both

are I nh an autonatic search node. 10 Brie

homP@ssvdrRidperteé atd eviisagisers, hobiendwarisnvgsuld preferstarretaor their own
simlar reference nunbers identify simlar elenents
custernersotheneygrthein networkstheae 68Vegag%gi on havi ng an HPWN

being surrounded by | ur-ali f d :

ar a8 gty EoOBIery g ﬁg&a@g a%tge%efs %&Fdzgg’g t@% oglgm Cn build
transhhi8QpR M RErsttoSt@BAkhITHERIRE Qrdak A FBMies 61, G additionetntifivbeing an

networks in wreless cellular networks when an HPWN

expegisivs rofmsitionp these msght be tsavlatpnamnimiting poyer transmssion in the
b i 11 ust r@he | ock di agram of an enbodi nent of the
ordeT HER Y0 M- a  Signal i ng Connection Control Part

( SARIner @6tk it NrddR6AGn HPRNE @Ridr O0uRBR adfen £Mhobile phone
FIG 4 illustrates a flowchart of an enbodinent of the
switéhesemt ororcosinfom SEEP of coinagetollnwingsdendard prastipes, dnalways

lookg %&%ﬁl@mrgé%e{q%eﬁétlw\l@%%?%ﬁﬁ%ﬁqg‘bBl%gﬁt ?ri"\?asgtrbalwca%fe i HPMN, and
then tries to register with other networks. Once the mobile phone is registered with an
NPMN 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 e very 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 HIPMN, 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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trigger interception approach. FIG 6 illustrates a
fl.owchart of an enbodi nent of the invention using an
IN 25 trigger interception approach. FIG 7

illustrates a bl ock di agram of an _enbodi nent of th
in the mmﬁmwlmmongl hordergRrEG RGCHHSdIndinh FoH ORrlt lgok at { the HPMN

det. the I on o to decide

tim 86%{%@3#%? S?néj lpl%g:#ap%%a “or not. FIG
8 'I'hhé‘stﬁér@tﬁsa feddl @fKaflhRGHAR D gﬁﬁa@lmdbﬁe&he Horddreroaming
noni t ori ng- based 30 approach. FIG 9 illustrates a

regm:tanxon thitagngremnénts thut krsroféhd bansmeiasion Signpls and the HPMN timers.

FobsRaH 1€ SR 0 ARUBBPHEHRAYe THb! PRGEHI TSI U Fgiog Messeges
| omﬁmg& ngsogﬁmﬁiﬁ'b@deilj\hbﬁéc}%b%%ﬁhmg Centre

art of an e nment of the invention using an
(VMIE)epid cefls,rat rapdifyohe kignBit@id effiecDe shrngs drotheAcmeh lobaetworks

mfaggg S stem are descrl b mﬂ%}geﬂg&t%&yaﬁ@ga g |st;er|03g

back to the HPI\/N once the HPMN subscriber is detected
as being registering with an NPMN even though the HPMN

Brle'fmés@ﬁptl&i gﬁmhwglfgs an NPMN, with which the HPMN has
entered into a contract, could be present  _in that
ar & thednawings, iebwienantiailar referanserenbers Adsnbiéy seilag floments
i,n-signaling path approach that can be applied to
OT 3%t ermine the | ocation of the subscri ber, and thereby

degide 1 ifushRéshete dglén aRfAhy 28 MRVET beieg sappupdehbpn plurality of
not. Various enbodi nents of the invention al so

NPMNs htiaiborder anseel | i gent Networks (IN) trigger (e.g.
stem for

A I ) ..
G2t § ettt P HRIEE e A A M esspe, fensmission
betwe@Bitfo n@%\f@- In R0eeESMITuMreleti @R whble bW IKVIAPgRIbk Eriidr @oves to

Part (I i nterception approach to deternine the
abot@catHMN of t he subscriber, and ther eby deci de whet her

eo i@p :%ql}%lggqt%so @[@t:&gtgg%?artg ﬁfi‘ P hh%i % of X@ff Hgfé:ngon using a
Sigugg{ﬂ @&Hégt‘?@@ﬁﬂﬁﬂ%ﬁ'@@@@lﬁgEgdu&ﬁﬁnj%ﬁseﬂﬁﬁtér%ubﬁ approach.

rmne t ocati on  of ‘ .
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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subscriber, and thereby decide whether to apply the
rejection approach or not. An Appendi x includes an
expl anation of numerous acronyns used herein and is
i ncluded below for reference. Therefore, the acronyns
us #GnR illustrates @ bigskl diagramaf apathenemberdinest of ths mqatoring-based
dogunent. The enbodi nents descri bed can be used as a
aPPICE%H| ement to existing transmission signals and the
HPMAGE iR NRistr Mot & tRARheACoRRRT @dsdliean be thorbiatidnt osing a
enhance the wuser experience. The term subscriber is
moniiegdgbesediapptaachndi cat e a user that registers with a

ne rk, . 30 The subscriber t hat r egi.sters with.a
et Kl BuRTRER S ST eaaa ARt B B et itk an cccept
e capable of registering on a wirel ess network,

ﬂ"“é“?g.,\ﬁ@% personal digital assistant 6 (PDA) or a

personal conputer (PC). The term hone network may

refer herein to an HPMN. Simlarly, the term
DetagjlgdgBessFiptigiinet wor k may refer herein to an NPMN. The

ter Y, | R AR daregister] HPMN

pr nciid AR syRnk 3RC dUGEBLR P doiRhRE R R s o
subscAiben, NN hd/Bovaaly ob® useNPREN,ebackt o ithel iRV anvd/Bl: HPMN

being | ocated in a 5 neighboring _network. Si a ,
subscribertis ApteHEORAPURBCoSIBGTIBS Wilk &g e hoh tg%ﬁé}f‘él‘l may be
VIVEC | i ah I, t.
presi Gt SRR SR RIS B Bl Paoial Buia g presen

in tHaP dics aV richs\Avi¥edanenta of Bld invaal@aGheMet ¥n bibelipnalies path approach
| ocated at the border of two wireless cellular

that reatvies kplicthéo detemmisrMbeckvicption) ofrdhe 1subsssibgr.1and thereby decide
i,.ndi cat a cell-id in.a ho net wor k. -Si ni Ly, ; :
wheltF i KGRt e oY P g Phs 26 e e oo ateo

Cinclidd SN eheNhant NMeReIRET KIN) Thegsmt (O8S @babySisém for Mobile

described apply to any nétwork entity that can .
comneniction (GSIMY) Gnstoofizalehpphtatives wor Mobilehestypds Enhanced Logic
' nti.o vi.des r netyor.k nmonitaordi nd .
CaMEreaRs S g v aR ABcaRT kot bSRp R Bicpgption approach
to d@feﬁﬁlﬁsﬁle CBLAtbnahf BRE WsKdber T BRd RAGSIRN UekiaY SkdtRE to apply the
rellates to attenpting re-registering a subscriber to
rejectionHPpbdel atetoecY amgpsaemploddimental of g insention even furi®r include a
the subscriber wth an NP at .a,border area_w th t.he
morKipNE Didn PREAPNRE B PPRGLID FHCERES Uit JpEaipR of the
" GGhSE LALRR (heguRS tind el 1A pot. An
s 8P, ey AUS! SIR2 oS ud LpDE e b g

AppbhdixSiubisdes herexplabitidrhof Nibloas dchmyhsr ueed haeieaand tshincluded

the HPWN. Upon successful detection of the ﬁo&enti alh
belopefir setearrenlsrelprg the acronyms used may not be spelled out in the body 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 2 network canbe any combination o fhardware and

software c apable of registering on a wireless network, e.g., a personal digital assistant
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subscriber wwth an NPWN at a border area with the
HPMN, a processing block attenpts 20 to reject
regi stration of the subscriber with the NPMN. The

registration request is rejected a pre-defined_nynber
(PDAY ot ianpsssanel epapivier t(RE)- BRI foTmp GV iy My CERAATYE to an

| udi
renf§ Ry P SR bt S [ Y, e o
cell ﬁﬁﬁ@)’é%‘éé@ﬁ&eﬁ {ol iRARafe 108 4RknBbZse AMHr2AGA /28 THEON oFERPMN.
7653). The rejection approaches described in

The adror SPMN YISEhtsyi by obadehereinsto inslienés anWSﬁ”aﬂaemelocated in a

nei BBk o e o FENRGUVE BBY Bieq FiBin o ipgioate 2
wéd‘}g&ca&ﬁ %ﬂga H@ﬁscr | é{%k?h& k@ sl Gick 89 ibbRRY '\HﬁS@eeﬁi@r%&ﬂér cell-id

ed Iin nore detail | ater on
may detdt theakedfo pudieatt iaaV MSHQ iand raactal]mnaspﬁctnvhlg tialm\mte located at the

subscri ber. at the borde ncl ud te nin
bordenef ippEEelpteellpler p@%ﬂtﬂ%% T%l@ B@ﬁ ‘%FP indicate
a ce]]'fg% %t{];? gc)m{a hehdord eéﬁh&%%%@ﬁ WMtheellslHt}ﬁﬁ lra]g %EE%d/‘%Smdwate a

or der prior to no

cell-hphigler néi@?@bﬂﬂ‘gﬁﬁet\ﬁorkﬂ Tae methods medtsysfent kiesirtbednsppdp, to any
the | ocation information can conprise of
netwiogle entity ithed ermiegsterav o paee! soveel 8etwWarlor der cel | -i d.

th nb
nBEL%h SR TRbrigh Bl REBIAG o R RATRY Shcfidion i o
regx&@&jﬂtmﬁiﬁg RYePYHIRNWirelBShellular neek o8Ol iepresdio mheﬁ’aﬁﬁ relates to
the locatfion informati on can be based uypon Tine

aﬁeﬂ@ﬁﬁmenglefe@ﬂg Arstbscaibey tpooPMh By |dﬁt¢éwﬂs dRoteatiAk fégﬁgﬂtmﬂ of

the By ibEr 5B SNIETERE Tha B me VBULAR IR el T RPN may be

presGRVBKROR AL WeBpbAR 10 PidYiskatdoh RequeliPidis. tht RV, A detection

enbodi ment of the I nvention, the overlap database
block aleteatsnthe qmdaamtlﬂl oegistratinppifrige rsebssriberwhitpths SNRMBN, ah the border

e R0 A A 10D e DS of
subsgﬁﬁefr dﬁ)an NP ﬁé%%&rﬁ%ﬁré@%ﬂ' tRe PEIWRER RGN block attempts

I-1d. I'n yet another embodi nent
to rejZB‘ct tdgesmanme of thersubsdrbeowethl th@Na’MIﬂb'ﬁlwegmna‘aom sequest is rejected

o R LODSILR SRS, S L Sl B LOLLEN G vorts
S
tangBieinlprévdousThgndsUst 6mashBE2, WO 2004/014101, EP 1527653). The rejection
approaches described in aforesaid patents involve first detecting that the subscriber is
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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can al so i nclude mappi ng between a border NPMN VMSC

and an HPMN border cell-id. The border cell . :
information is optional, although, it is preferable to
include it in the overlap database, Al the border )

ov ér | apernboditienh ohithe ineatipiethg) lopaion yompationysanepqmprise of

o b VST L AP P i
infoRiRIMERAd BRed 86N alIQEkiBE tectinblogtRich 1D0MHRM Positibning System

such a relations |chont aining cell- id, cannot be .
(GP8}tIabydtshether antbioghrent] theelocqtinsr mfomiaive epnabebased upon Time

..Jelatianshi il |, be used. For exanple, if the NPWN

Dlﬁr@‘f%@f’ Qﬁ@l}ﬂﬁ@ (m)ce! |-id relationship is known, then
t haiye ﬂrﬁ@fflﬁionoﬁla{rﬁéi% LANsRHRp GaRbRR MSBE. HBRIN that stores various

Optionally, relationships between the NPWN cell-id to

levetsodhiaigichshiips hbowRNMerlayME@etwonkotdvieragp hehmednethe HPMN and the

mai ntained jf the roamer is at_an NPMN cell (or VNVSC
NPNiNscle ore @g{;\gqlg@pggto ths 1gwentiog thgeyvedap (da ?ses/i%ms oneé 1o one

. \ . g . . .
mapplfgi3RAGhiNGp ek NHERVORC S8 ENTIRSVMISC,
r edh ahothti @abafimehieoHRY M eution thd overhtp datbas@Ooriging ene-to-one

i ncl udes determ ni ng_whet her the_ HPWN subSﬁr_i ber was
mappggaekgonship betsrege an NHBN celiifl apd pp HRINNgsUidg to a

border . NPVN VMG b ' S t :

ancf rest winuety Spaffreat B, SXRIEMIGL WRIRIORR Bituis Sontain
mapbhgR¥dtivaship HehPectiUifyeRio oD diedRlioiiidY e NPMIOERSChan HPMN

detection block confirns the recei g‘; of .the, potenti al

VMBEgias INEVPbaelbid e anHBRMN ¢olddi Bee relptenshim et dpfheg include

oS e BESEE . w5 SRRESLA) B0y o g

can EI%?/N e6diadd RApifg beEYeeh rbdriie WRIDBEVIMIST abaal HEMNsorder cell-id.

PMN. The registration request can be rejected by the |
The provderssdlhipfolmatior & qutionde faltheegha dtrive prejerablentesinclude it in the

angi bet ween one and infinity. In an enbodi nent,
OV“#%‘%F%%&:H on approach includes many nethods

el %ﬁf glﬂet @&déﬂ‘o%xﬁé%\éﬁaﬂkﬁsﬁﬁ e NBefVBebRs4 Qo Sent \OENL id or the
2004/ 014101, EP 1527653), ‘entitled "Method and System

previars cHll-i@ehight aot hiekmwvik ulingfififocmBeati peatablnfromadiSepne dcation
t o, ROAMMARE | NC and inco ted..herein. by reference.
e PEAYAGE LN a0 FAGO5R00 120 1 Totel b B L SIS co
i, SARAYI BRbHsRdd, LaBbRY1&Yd] Yot LG SRined) relationship will be used.
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 YMSC),
which is considered to be a border cell (or VMSC) irrespective of the mvention
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

FPMN cell prior to moving to a border NPMN VMSC, or, the subscriber was located at
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traffic redirection involve rejecting the first round

of Update Location nessages when the handset is-

trying to register on the VPM\, so that the handset

starts searchin% for a new 15 netmo&ﬁ._The .
anothgg parden NN, eflbs thensants NSAIN VdSGoariphie movingdiongpe current
bordi? LR detecting the network the roaner is

curréently on; the TR application |ogic deciding

whedtierthé detecti@@bick abhfifind ecesdpistiidilethoamtial Fau@etiva of the

succeed or rejected; if the network is to be

HPMYj swsedberyviipioy doagpmgaliRBEN ¥ MSCakba reisciien) ettthe Kencellation
PP i 1 BRPTEH s H BroeReeiog it Mo EaEinelasbh S Pekifler e
subdeABESIRIckS6 ML AP, BhfbaR@Mtine tRbY cah fbedeRERHUY 186 processing

network is not found, the TR application l'ogic can
blockteei gee-défated nhmbaserf $ips| dingegphbetwetad ozer s einbnity. In an

R IEE A A P
ﬁlingl(UE‘@WUﬁ%?gﬂ Wgn@' IR 81D g ﬁZ%Z@?Eﬂlﬁ’tﬁbdo'M?tﬁg@ﬁgd K$stem for

SO provi ded, this can be us to make
Cellhan d&tvotkr Tigdee Radirediipad taesi procdaini ROAPDEWM ARIE dBI] gnd ingorporated
sogre %nbodi ments, it is determ ned whet her the handset
hereyrby wiereneganual or aut omatic network sel ection node:

o bk a8 T i Sty coion

traffedvedizbdtion imtblap psjeciy thafird eoaddfitgsiatd Dodatienacdssaes WRen the
roach, a TR node, as described in the aforesaid

ham?ﬁg{) @ﬁﬂgl}g fosTagidei whtheny BV, gnahat e prndset Satssarehigavior a new
re ¥R BB S ek R SRS Brcing

the RASSIY thelRBaaRPE © 3G He@BN oRetha PR iagfllicatidntIbgichdediNg whather the
_approach, a TR node, as described in the aforesaid

regigizationtgocesp showdsbea aBoyedite seccped bt Thiseirdet HPNNtWOE & to be

. CO nication channel ,to .determne.t et wor k .
rejoih AT BE PR DS RR e B 46 Vi BR B i Rkt i vasious ervor
codds@r @6 bdrfNs SHMAE 9 RS IvAiaHRFEEh AtiBE kbt SnBRY 1 hdnldSetBearch for a

af oresai d approaches. However, the rejection

new apprabrifepraiered ostwarkiis ed found, He BReppliction lagic can decide that
il1ust es a.region 90 repres i ng di.fferent . .

the gt i bf PrSidid Serise B AREAVA LPI Y Oei g BaPF g Eistrations on
; | '

non-Br & ESwo ]%!ialjéoil#ﬁ ﬁﬂﬁ@tdggy ‘ﬁ%%{%@ DrRBudTEMN 1 @hifiGte Update

urrounded a plurality Accordingly an
LocdtioMdnd@neaond id alse rsovidedmde dhibgambe tsgd to makERhMIba9Bet ©4ger an

N O ML L UL —
is inYBARR1 32 audthaflk n%@v&k%@feof?&?ﬁfoﬂ& Mt 14 Dgo HEMNLRRd vhhether the

handset is in midst of a voice or 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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subscriber, who is registered with the BPWMN 98 while
bei ng at the border, m ght unknow ngly nove on to
register with either of the NPMNs 92, 94 or 96. FIG 2

illustrates a generalized ock di.agram 100, .
r e pR @BeiRer FEbITSH; S PRH{YSONR 2pPHeeh E%E% gpplied. In the passive TR

spp AR TRChodtt s TN n TR BB oA Bt A path

betwidea IPNMOBKad agommiftition phesehts detsmitetihonkisvorkn fBbtiber is
130 and an_ HPMN 140 that conmunicate wth each ot her
regigieiedgwathc dleaeinaita ithm Tei6REeM @PPIogehesy disppssed goglude any of the

atorgiiid it A SR it IGuER b RolARg bie hFBE R S e
146160 1 tihest ANV fedton Tt eepNEWhtidS @i fRiredthetbild pkddent at a border
i ncl udes Base Station Controller (BSC), Base 20

areaTrfaresghboring pSwatdeenl HeBT@)ler s inagdonait ke BEMN| hegrg swrounded
SW t chi /, Visit Lgcat i Regi st _
by § EREERERNT Wbiie Acbrinh sndgiuhEDs cai B Himayngisg by multipl

f igat
NP 5 D' ST nolAROUBRIg ML 10, oritrs, s

proxméiyenft distasey drea NPMNe (92e Dé e Mits megit saverlap twith HRVNPMIG 98. A
or. the NPWN 130 and are_no incl ud in.the ]
subsgeBes (W9 &h resftetele ék@eof@%/ﬁ\ir% 951?1? Pring 2t the border, might

]m]%ﬁ[{ | . Hﬁmlg nt ai ns
a Ei S b%c'en %agég%tr 255 Mgéﬁa%g%ﬂrhg ers Iy?IB%ﬁCs %\Nhi ch
coMiGOoR Aluptratealai ganeaflizeéHlsck daghneeld0 feprasgniser weskgistration
one fixed transmtter, nornall W) as a%&s,e

b .
procefusier pbsestbar Me(lsTiys. meKed B%PI%@%( 3 Brpg Petygriyn a wireless
6B, 88 an VR RS g 0 b o, n

NPMIEM0rdod aafEPNIhe4@ it Yorasyhiteicrich emdhtdthér Bilg ®tommunication
fixed main transceivers each serving a 30 cell .and a

chargel for cdpwple Bift7eactyakiel b ip, eablisiorallyuiplpls invepppidgn of a

suv GRS G R R Sl RG340 S bARPghY .
i ntrgehaseN P10 & GeIHPMAN MEiRRIMOBasd StationTHeHEL(BSC), Base

wi th another network. The VMSC provides functions .
Transosived $tptiom (BTR), igisited Mihile derviresalwiiphing &lenireoMisitsr, Location

RegR GRS Y TR0 Hed RaHL RnErsT RabBord S TERsGe Vo 1)
Althaagy&hé i 986 Sor HREHPRINOTA Wil 6O TdBRiHed dstng HEe aforesaid
VLR is used by the 5 VMSC to service visiting

elensmbss eevebe rdher Hderaemiafekist jn tHecHRMBT 146 or diceNP&dNt I3 0aandaare not

. .VMe(J VLR denoting the VLR, can he an_integral part of
inclyded Ty NESCos RO &PE EIREIYHBIRE 49R6TPIOT her

CORGL SSMEY 13 SRR § 50 ESRSnE 9 teast one Base Station Controllers
(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 areas 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
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storage and managenent of subscriptions. The HLR is an
~inmportant database, as it stores pernanent dat a about -
subscri bers, including a subscriber's serV|ce profile,

| ocation 10 informati on, and activit
intexface, fos Aoeel} phere netveork & \ReMEITHGHe %%’s rnqt‘émf " The VMSC

| .
oL B PR 00y B S b
and Wlﬁdhm fandtiode bmbta VINROVAJ®ELK ds 4 rchlmﬁﬁ coﬁtammg temporary

gnal I| Ll% nmessages froma network, nanmely the NPMN
mfonpsmcm abquf subpitiensd (Thet EROEEYIRFBAH9 D HL é;ﬁawm i3 yspd by the

VRS T SABE BeARERALSRr S A AR o s

VMSCWEtheﬁ&mf’g ReNAH o BParMiedeRaltpaf oTiteehas ©f the
140 as well as the NPWMN 130 overlap, the

s uH‘én:rNBhﬁ\T 182 ontlye H@Wé@ﬂsﬁlﬁh@dconmstsmﬁ aENPMiae B, used for

storfgg A0 B RTAREETGR: Q1SR AL e g Blgopseygo it sores
pernSHRECdaRe réb%t][tombts@ﬁbéi?r fRELNY @ Qﬁbsrcﬂﬁeﬁgp%\lvi@opro%ﬁe, location

Conventional [y, when the substriber 102 is to
inforregicst, @né dlcmflt}h status. WAeN 4 8@ subdveibssibse mebmrk;[ﬂ:@: §ubscriber is

identifie NPIVN TS 104 upon reception of a
reglﬂ?ﬁe g the %ﬂﬂf&%ﬁﬂﬁﬁﬁ LREMYERE by a handset of

R T S S B O

produﬂd@kfobﬁtamﬁéﬂof ki ﬂﬁfy@\ln&'ﬁ&gei%naadlehh&kl\lﬁmdemm 130 or
108. The NPMN VI\/ISC/ VLR 108 interacts with the 25 HPMWN
the HPMN 140.tte agwranynicaiioscharsd d Lo Thard TR gpydes thgsiengting gressages

The communi cati on between the -
to TRAR MLERTMIEEER G ( ne FPVN HLR 536 1o fac it e ed
by WH@MNMP@TR shibscrived 169 1P TR aldGde reSSvhenethwosifnals of
114 and is onpl eted before any call is placed or

the JHBYEY \14Q abyveﬂhaé tbe BEAMNDSO ovedap, Fth@sulgcnberaiqa ek get registered
fr t he,
witn RN b R BT b e PSRt o sy Bbfici o the

I—IPNﬂﬁ' 139 ?hik 1 dary PNEbéebeMBYm(tBRRspefive offiige BRAN 130.
26 is connected to the HPMN STP 116 for. receivin

an @Gpwaﬁmllngwhmthﬁégb@nbat L Ohisnte dwargsistesedewitbl the I%PMN 130,

tion en t he .
the sifsgborn 82 Foifeofifod oot AP PMAERER 108 et raenisgnet 2 wniaue
1den‘31§9at1<§1 érﬁﬂﬂeétbg%lt hs@l@s&%@%ﬁ%ﬂ'bér (@ ayed thy sﬁﬂ!‘.@nb@'!&'zdmﬁﬁed at

108- a8 described with respect to FIG 2
the IEﬁhﬁélll Renthe NEMNNBS Crivérsei an as arthonichhliek betweenshe NPMN BTS
104 BRR"RERRIN ORI A 168, The NEMN VMSC/VIR 108 interacts with the
HPMN HLR 118 to obtain information of the subscriber 102for handling call 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 illusirating 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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5 registration nessage to the BRG The follow ng _
approaches are not neant to be an exhaustive list. hi
one enbodi nent, the HPMN STP 304 is configured such

that it dlrects all, .the ssa toth
regigiratien W@g@ﬁﬁ@a%me pitiatigeo AR B ARy %@hé‘ﬁéﬁ‘i’%&b“ 102

mov%:go er errk)wgﬁllethg %gag g%jgeﬂggg I%ERE:%B‘%{?O1 %1 EJBF%a d I%YI\%I%)I\]PMN

VMEOOALR Q038 hbd@éoﬁbé&bﬂhr@esﬂgé&(}lﬂsl ng a non-zero
Transl ati on Type are sent by FQ?E NPWMN, to the BRG The
BREmbzgin ente rifethes mwetl%gaogte 3ie VRS AWPIPICHRS (iR groute the

NPIVN. VL R/ VIVIS b
reeifgipu RastEn R BT Ihe lovine Bk Srsypet st to be en
exhdBfve HEMN EERISAINELS tHelTEPNA STP go&’ag tonfAdeseash that it directs
(CgPA) of the registration nessage. _Dependin
all thhehbmsrgasht thegBRG.aki an a%@wéfg@mb@dm@m Pﬁ“rl\é?ﬁ BhB 116 is

confd o1 15, MBI 108, 1 e, SOEELEON SIE M,

Moﬂ"lPWRﬁil'Ié%l xeﬁSParHE Lobaftlohhg p ORI inRgkabbe ubiRMN. non-zero

S not to route t he nessage based on
Tramshéon fliype @Fsenpbpﬂw&@l\@emahe B§G.he NPMN networks, it

woul d redirect all the roam ng E214 led P
Addbe G Az iessts smg‘ég]ﬁ‘lﬁ‘%‘ SRt JEom g Mﬁ&wm
1 S

108 SHLELS) FLRES oL oHRRUTRAEABBALE (AN o, BRG 2. 0

}IPI\LINSSTBmdamh&E thh ks @mrtjae’tddnm (@rgPgi)natl thy mistration message.

border HPMN VMSCNLR 120, . and if pogssib] e but t
epplins sney Whether he e Htion Townss fhicApRf am dhe NEMN border

m@@hﬁﬁé 108, filscEP HENEMN WifrodhO ?ﬂPaﬁ%ﬁ%%ﬁ%égg khe BRG

126 50&he HPMMETICREAR. Howevas &5t WCCR hautBigGha 2PN STRIIS is not
a rejection approach; else, the BRG 126 redirects the
able e sty thetraessage SEaboRPMNIISTEPA Tacitvgsidsnating the éﬂ@éﬁﬁ networks,

bR 5y R B R il o

BR(WDIGh relays it back to the HPMN HLR 118. The
subscri ber's handset can retry registering with the
HPWiRe IBRGig 1 2h eletesinnsi Brthe appisegechs aTragisdRbrn 2eesppgg which is

oo R L A RO el gp sty

a boI‘ HNISCMIRE/ VIR 1 8¢ a?ﬁﬁf pOReHe Bt Aot ﬁh@eéﬂﬂ‘ﬂ\'thé’\ﬁ%ﬂlous cell at

e handset selects an alternative network as the NPW
the Mb;seﬂioedenrﬂgzceﬁm 16, thel NPy VMBI rar agfrednusedibatithe NP MN is

a borcger al.t rﬁl/g rs]ag.llng IN}I’I{A!NUW&IJ ilBg. ff tﬁgcclﬁeck is successful, the 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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redi rection-based interception approach. \Wen a

subscriber is detected to register with an NPMN, a

regi stration nessage is sent by an NPMN border

VMSC/ VLR at step 302. At _step 306, an optional check

i sFifadé isa ﬂ@W@ﬁﬁﬁ 9d anf ergb nisyp s apepien cjpsiraspg a SCCP

redisiion pASE PR RN e B aybehh FREFLEE i Prodid THg ey with an
NPMKPArRas R oR GRRs AR BagRShY n NPARRGrid: VIESVRICH fi85 302. At
is’inthe NPMWN, at step 308. The BRGinitiates

step 136 cant otivnabpheshdh mads toldsierthivedt & SGOR STBrexemipgsr €gP A of the
.of the detailed descripti NPMWN at . st 14,
regisfruiph niseess. BACSTE Shse TS AF ottt opRaCBPR, the soc

e 50 S e 0 hOR A2 SHOS s 6T i

NPMIs}] grstaprts, The BReG st stageejdcsion appyach, rma tlesmibed 3 thgeformer part

(e.g,. MAP LUP) and if it is r irved fromthe NPW
Ofthﬁ&eg'QPdWﬁSéPW@.°fltheW@@@E@E@gﬁﬁf the subscriber was
or irgina a o r iat iz (YA |
oSSR PPl ORI B, S48 g Yeel'a e

roantifg 6@ 4 delbhsdd COP MHiPidbiVBChe BRGfata tqr 2V0.0ASs pl3 12, the
at the 15 NPMN is a border, cell at the sanme NPMN _VMSC. . . .
BRG fleteraingn écfbein cssage és 3 registraiipe mraspee (agt ¥Ahe UP) and if it is

reiectio | Nt |
s S MRS hafl, PO AR TR I SO0 er v
originbIe &t e HPRRYSMNIBTIPIR! Addieibnilhg ismbs detel@inetiOthe previous
regi ster back wth the HPMN when the handset sel ects

cell anfheailPMiM it & berdesingorek tasthe AP MISVKMSC,raj et prgviops cell at the
NPT S8 & B Rl T SRRV VS Te e YL oS st Bt e BRG

art§ BR1EREEGHRSRAAR Y3 190Th@BR Pyl {818 thd fegfb‘ﬁiloﬁta' h of
ot typer J%or aaﬂrﬁéal ‘DP(%fan the HLR of the E214 CdPA- basggfbac °

the sawesmgeork Tipetor&tinee stitllamegselghon tegd the qulppribprstogegister back
wit B i e i 8 BB AR PV A et
g L?@fzngfeheék ﬁ‘ﬁéﬁ%@@sﬁﬁ,ﬂh&iﬁl}.@%‘%dﬁr&f@ﬂﬁé BfsiddeUsick ab ithg SCCP

Intell1gent Networ trigger interception
HPMi @TRagthstep 31 GaThenbdigeatahmesshge hay lchintain b glgfferent translation type

i nterceptjon _approach; [1igent Network ..

or o A PRELacRe BAFR G A2 LRI Dessiasae. it sdigpetelymessage
' rﬁg@ irad feNRd btk MRRL MPRKn step 318 and th

rece@%ﬁ%@%gﬁﬁé Cﬁ?/&ﬁ%fe?;ﬁ be useg F—%h{iﬁ; Intelslepgent'cm °

HPMIE R ks gddedt ri gger interception approach. 30 Wen

the subscriber 102nmoves in to register, with an NF?MN, a,

r e§iat pdsiphlock diagram of an embodiment of the invention illustrating an
Intelligent Network (IN) trigger interception approach. In an embodmment of the IN
trigger interception approach; GSM Intelligent Network Application Part (INAP) can be
employed. Alternately, GSM Customized Applications for Mobile network Ephanced
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 NPMIN 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 nessage is being
regi stered with the HPMN HLR 118, the HPMN HLR 118

sespiasiabon hu eyt B BB BT BT 7 e
con Q4B EBREE2b s PRyl s

deteBBREN @i tAYsMbRHDEC twas tiheanHRIMNINLERrddB célh @boided /thaaetplocation
5 the registration nmessage. To find out if the
infoudsinris et tondd,iandagec Ipsirgets teePMMAER 1pS i ahort / accept

o TSGR Sl A o LSO L,
bordeP AN VIMIEVIRR S| Qfaipeany i dal o Mighitedt e tridddrs such as IMSI

l'ocation update. These triggers, when triggered, fass )
attadhhepegietlic lanetdn ampdatef dntraMLdh lowmtivheuBRG an@einteTélLR location

b IR ey CES A PELS B8 ATE,SLIR mr
126.0&\h9nti1§gbm¥l\r/[§gém&fdohhﬁ bOMERE! @8etnkib s ihAldatd Wfethe Jocation

steps” 1 nvo inan I'N trigger interception approach
infolmionWhen a subscriber is registered with an NPM\, a

regi stration nessage is sent by an NPM bord .
vw%@ﬁvé RStaoﬂQWCWN%If aHL@léqd&@?’épc’%ﬁ@. mx?ﬂ%qneﬁ{%ﬁa%m& the steps

o N AT AT TBS0GS 8338 i
an NP ¥ @6kitfRidh s MRMY se MG RPM N doiRbVNIER/GERds aa HPMN

trigger to the BRG at _step 608. O herw,se, the HPMWMN )
HLR-pirstere 693 Ak sten 64, 1the ERJENFLLR dejsrmas ihfhegpgisiratien message is

g S T, T
VMSUBSICE | RPN PR ksals!  tridgedt HAABRAHaPMYp 608. Otherwise, the
VMSCNLR, and if possible but not necessary, the

HPMINSVLR uegisteisithamessage pRNP 6€0.a bordering cell to the
N(F; t qu\ﬁs g%he?% Cds ousig%%gthqa%eg%sﬁgﬁgﬁp %z/%N%éa}sgg%s DR from the

NPMIRSHa&SP MY/ VILRE JBRELasHS dubScrtdRMY ddloRidiRallycoMd ivdkder H PMN
the registration at step 612 else it asks the HPWN HLR

VMS$G/ Ry tnd til possiils thuatrioo mecessarys épe ploviousncedhat the HPMN is a
bordgs £el RS VA GBRPr gl o [ WP £ BokadFoel at the
samé& SEMN IMER 15mBRAELES nhiRcSHRICIHPBRGSadk@NES SIPNV HIR to
expected to retry registration. The BRG w | | conti nue
contlmmeabk rdgigratibiRaf step B2 elsed] e itlom RO tHIR te hiport the registration
registrati f.th NP [ )
at st@gp ?6113&{&? alnoerjlnb%dimer% gta HEa inv%N‘aorﬁ?ﬁ:ﬂAé);e%is%tpaﬁgrol cfaguge Eﬂlz»orﬁesd 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.
30 In either of the aforesaid approaches and

enbodi nents, a rejection error, such a

roamiyg restigtad ete ds senk SYhmC FRPAGHBIS O WEL@p@@t kandggittg check if a

e ot B EP LORTH O L AU e KRR oy possive
the JubScriRAdRabd %aﬁtb‘ac{@ telgister WitQithe NRNVOD AdditiohalytHfhdNintercept

is possible. Tf the registration for the HPMN is not
apprpashes e dynahisaly i pier celbid BE thy aphsseberds pegyiaiselocation at

i.th, the NPWN, Addi tj Ly, the | ,
A g b e R R
Subs{éﬁﬁé’ﬂ Rléﬁtiiypgﬁﬁs(l% _r% ?ﬁﬁna%diﬂerme BYLR 5% Hidhd nat uMAPssABY a M A® P ublic

nt errogat’i ) on an International Mbile
SubsStibercniftreatiod @STX fo {he NELYR, FoherastivarksuphertHitl Rowees iseveral
i,nt urn_issues, a MAP Public _Subscriber Informtion
Othe’(llﬂg?t}oqfé‘qhﬂas GHIRDe ‘i‘siedlt%éétﬁ’é?%m? pPorts it. However,
se ay g0 | ' t iR % Me8fvdion, illustrati
deitl&‘gi;r'mb ne %%gcé{eﬁ]]%_@flag?%gﬁe &%g%ﬁ%ﬂbll%gck di g\gr gr% cl)Iquar{;l e 8
monotgebaedtappfoath o deresning dir lochtiarsof ibisnscaibed @ decide whether

nmoni t ori ng- based ; h _to, det ' h ' f
o gyl boalSs aedAporonch o, deter e NG achil ot oh
regishBbl BESLAR WiwlaH ol dbrd & RpRRPLARSE/ VLR (BREIRE HPMN HLR

nII%OI‘S e regl s I‘a{I on nessage et ween the order

118. NE’MEiéﬁMﬁ_@hh%s@@g% igRehttien HRVNPMIRVMIE/VER &g te tthatiPOAN STP
message is sent fromthe NPMN VMSCNLR 108 to t he HPMN

116. Sitr HEVBN Sfie1 Hpitisrdiregts theimerwmgedpribe P MiNetiBs bty elhis is

.to.the HRMN 118.. This_ j ' t '
wchi R T 0b LS BB YRR ATS e 15y TheaBRaBont by the
NPMY Vhgc/MPEN1Y/RGHILR 108p qamnp keodddnLUpd4ttpaad IMAP CancellLoc
Updat e) and MAP Cancel Loc (Cancel Location). The BRG

{Cantgld dcsticmnnect ed bet ween the HPMN VMSCNLR 120 and t he

ob b BRGaZEds oo bfiste e EERAN VIR SRR TP A e
BTS ﬁfg Oz[nd: rﬁ?ﬁfg&g%@&%ﬁéﬁﬁbh $ndbdRBlobt4in tRILEI-RT ofMitehuBgtriber at

4
MN a order. In another enbodi nent of the
the FRIVIN oty {lrasbdcritppisagicmpt wsregistemiwithner NEMIg at thedorder.

oG Ao QTSSO SRR S M s 5, v
BRGP iﬁ%@?@@ r!eg?rré:#f’d}{'\lnﬁégiés%t@% iR e IIMNEETS1 224nd A BPMN BTS

ace”uses Lin ccess Protocol on the D Channel
124 (4iAPR) Abiinkserfidek betvreingse HEPMN BSC 122 and the HPMN BTS 124. Abis

interface uses Link Access Protocol on the D Channel (LAPD) links which 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 ment of the nonitoring-based
approach, as shown in FIG 9, the BRG 126 taps

SubsoriBer. Komhiyo@bISIS ke, gt rfonttion: Brqoke T bt RBHTIORG 4 overlap
datalglag%ﬁtl\'l V'\{Bcrl\ﬁége a&?%? Hﬁnrdptc% n inforoR S %&% cengrid,thY¥ ?%evxous cell

€ nonitoring- app’r

id is ‘ﬁ@ﬁ[ﬁb@e HUhe BRICbRiitholisihe el toiissad ah &\ Teoaimaint HRNNIPMN HLR.
border cell via MAP PSI on an International Mbile 15

The sub@ubmbk}catlm Anforyaiionvepniaiaed én HEp@EE i JbatdvsHap database is

t f b b b
remqBg: & aptistpromeeer BEfe SRsdibeh R Rsf Bl 48 Mmne ig rgiected.
How%?@tn?f t'th%s uhB& i Y RYS 0 @biher HPNMIN otdkt @dll, @ f Swirbeord canbe

out the need to i ssue an ATl conmmand to the
creaﬂdﬂ’ﬂﬂ\lﬂidloﬁerlaﬁ'ﬂaabasbscrl ber | ocation information

copLaingd [n & recand un Lhe overlsp datghase Lo e b e
rejecﬁ%‘gea?}é&%cﬂ 19% e dNRNGERid ﬁ:iﬁf@?ﬁa%ﬁn 0 ‘é’qyﬁrmeihoﬁ dsefd Q)yBRG

er 1n eét 0 anot H PW order c ell,
monfterng et Gred HEMIN hederc VERY EMSCh ntalyeb@whi e phal alﬂmnabe' rmght be

The PRI_ res onse rowdst |nf tlo of .t he
roamgpg i pdvF n“éh%fe OF% J’fgf’c p%%#‘ gfb ﬁpmt léedupdated

f
g L S R £ e
by thd@stubgedddielyrifglidwdieby a@8itg dbmia théPMiesh etiivid Kom the aging
Therefore, the cell-id in the VLR vvo | d_not be updated
respw+ in c&hﬁr@@mspghm@@tmh@ ways§énpdating the Yadkcame w%

aSL nal .y,

BB o USRS B R St MY B v

WIVMB@/VLR%JM aBSWEEIl lb@ﬁmriﬁﬁ)mbﬁo@wbé captured. In addmon to
enbodi nents, other ways of updating the VLR can be

momieleng a bbrden VBVIBREYLBfortaheordertnstli linkistof the HEMMN, the BRG can also

o B R PR R MR Y8 MG msc

eac II(]"P 'Tﬂlf’ Eax? Be ARRRVELLY @%ﬁ%\\%’ﬂf@%f@fé&ﬁ@étﬂﬁsgcmlmks between

er ce i nks of the t he BRG can al so
the mm and thhlBMY m@’@tb}oﬂappmg eﬂm;ﬁ?l\/ﬂﬁmm VARYMeE SGeP links

ot A LSS e S ag S5SNI e e i

t; r
e

possiti¥ ewiteh ibaclato tieaHPAN| ThissappAsick odrileapartielaBR@elpful when the
BPI\/(I:IISTthgg Irgurllt? %rctw?x?cgmlt crl)?reg)gg Inlla% (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/VILR 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
switch back to the HPWMN. This approach while

_ . particularly hel pful when the HPMN has )

initiate |2t tegistratioth ea edtioBowreAsE. Haprdck ¢ regivientensibpirier bagk to the

t .. icted to st Ne @l .t h e
e P 80 SO et B0 Surbntl i Soplcbiona vt
missHed pardBitkdrObSanting R GilRiwed! ben tREsiageoRiof ae)éblbh drlors where
first determnes if the current VMSCNLR is a_ border )
applivehiy, YVBENDR htodset |1p sweitchsto sesheBRGtwadnte Rerdksif an alternative

ros R S PEARKRY b b B8R 58 %t Dol fe s B
126 %ﬁﬁ %ﬁﬁt‘ the SuhQtibbPR Rlgibterdndh tha NN aftey Dpfedefh@iDnumber of
t he NPMN VMSCNLR where the subscriber is at the

regisimentequeftst he BRG 126 passes all the checks, it will
16_initiate regi stration r.ejecti.gn approac n.
or 5. 6% & gfestcd ooty 6bed FlsaF ob T HBH R AghRtpe the stops
- . I . " . .
vl 18 AP R EE oo o e o doid

whehar aoeipply o ahebtiog asiroadd onwedi. At stepcdODZ,nat BRI efonitors the
rejection errors where_ applicable, to let the hands

regigtigtigninestracdoavierhat HYMoY MSCoVEReud 13 HEFIN HLR to obtain the
ct f ERED e A3 PPy EpREN i8R g o

grstratiron 1s n possi

NPMR6ANSth 1004 7he BRET deteaAieD HIthé Gu&@NSVISC/WLRNs alrder NPMN
NPWMN after a predefined nunber of registration

VM$CHUR tog nok| I tha guirentaV MW ts w7t sahotdeh SHMBNYMIC/VLR, a

the.inventign illustrating the,st -AV0] v .
SPCiigne G feseer i oimeet MR aPEmnG EEXCl Gt g poogpd in an
overfapS dRGGAIDQE dt6h dRTIcderr I WagkherVMSCAVRRY i@ a border NPMN

rejection approach or not. At step 1002, a BRG

VMSSH iRyrthe BRE fratfics therks ofthrpewiays cobmhderHBMMNppbordering cell

V| BPWMN HLR i h Il .k d, of h
to thg (RIS HRISG BT 2 e hing o SFo PN &5 bafteh st i e shille ey
VM%@ G St 1008, gioztilﬁ QL A8EcksNEMYassBl, $ reRstiidh rejd&%ﬁﬂ%@@pmach is

eterm nes | e current V‘CNLF\;IS a border™ N
nitiad@GaENsRpod 0 Hyt which infeetc locaion UpBOkLRrorsmestagas BoriblerNPMN

VLRI et PR asaige WPa OISR ke FS NELR. Piherwise, the
SPcerﬁt%egg%én@/Rg%ﬁE@@éﬁch:ggrﬁgggme afpasiapLR Q&ﬁ{a%dgé tBﬁF%%PMN HLR

curr NPMN  VMSCNLR,

at stépuT 0veKkitedr ake itérfédeacepfremithbeBREGeI | at the HPMN is a
bordering cell to the NPMN _VMSC qr. a. preyi ouﬁ cell aﬁ
¢ hELGPIA 8 HovsRHes! dbFRbadimes of S isNRgn Husiraing The 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
step 1010, which injects Location Update error
nmessages to the NPMN VLRIVMSC and aports logcatipo

the nﬁgkaﬁﬁféolt fransae NPOANaaE the ELENENNpTiqr o g mascrpsdiel regﬁé‘afloﬂ of the

nds the registration nessage to the HPMN

subs %rag&lﬁ}gwt he HPMN HLR at step 1006 w t hout any
I NfehberROCEsdoverd thh NIBIRG bdrliés cellladdtie frevond AFMNTcell to be
an enbodi nent of the invention illustrating the s

clos6r overbbpieg in mhcawmkapéhatabﬂwfsftb%‘éﬁﬂlﬂmaﬁ@m1h$ﬁtnid&?-épMS to the

subsfiditgh BN EREN Sh Nt eonevnt it ¢ anDe A g PR stfped by

the r&ﬁ%ﬁ%&?ﬂ@%ﬂéﬁ@&e id t02entil inShnBRu s th@ sﬁﬂ@ﬁlﬁeﬁ ® tﬁ?ﬁﬁnually or

the registration is successful or not.
move @hystalbtbhaok to theSHiiRMBE sf sibp 11 0% /BREvatteby, rhhenBBG efamai@ issue a

MAlIR\I/EglNC@gl%‘?ﬁ%@? Pgssggé %%&h@%wfmﬁﬁﬁg@%t nrgfrgglstratmn

latern%gtt, \],xéﬁg]ﬁ the %e?ﬂé & 193&% & IﬁW SRy Y LesRRICOYalI OB P cancel

erm ni ng hec [-1d 0 17 the
locati®g h&‘sm@é ican bé oGS RhMYEMR aate! Lo codisngr Aﬁcmabvdzlh,eMAP cancel

N I ST A T L v —
c PRER MBI Goblyd By Bk e mieskem nonpe i

updatdda sﬁte% ha 105 sweser s tisseqient { beatiNEMydate fvaumnt Hielsaibscriber at the

subscriber that a roamng charge wll be charged by
sm@ﬁMS@@ﬁllrbg Sﬁ@?@t@@@ﬁ&@%@nlaﬁpﬁl@? Rently in and

%g F‘i tg%btygﬁg\eﬁxﬁ Of rel lfb}gerrﬂfgo e gtcf:]%}q g%gﬁl%@)ggach% %e coupled with
the Lﬁéeh%?’ﬂ abprvdny Wﬁéi‘lechg%éeﬁﬁﬂx@ nffhd BB lé?/ﬁ/ged 1¥ABe ¢erept approach

i on nmessage to the border NPMN CNLR to force
afterrtée rseg(nezssﬁllat@gmﬁratlbat()é rthe subsariber athige dORVIELS ﬁlowed by the BRG

Icfgﬁ Eﬂﬂi&ﬁ gcglﬁt%lﬁér%‘gé@%% cg.gﬁltleocg?ﬁ-& néﬁﬁ ﬁ%@i Qubscnber via

MAﬁ@fS@ et iR &%ﬁ@ﬂtﬂt Eﬁbﬁ‘sﬂéélysf Yhe SVDESRRGELN HTOWRE b&xder cell

nmessage can G CANCEL command. If the
cioseb\lRiVﬂdetmnﬂaﬁt NPMNlceﬂn;cf thheubsmvhbrcﬁom tiw@vmdap flatabape. If it is, the

the qver | ap dat.a e HRis
BR(, Sellrssad 4 verps e o dho ML QT 1 GRgipebhack to the
HPl\)EIQd‘Hu% 1§ BN BHERE 'b?%A?tCMEQILo%%é/ MiscMbé’s P8 R. When
Subj ected to a‘rejectioh approach In an enbodl ment
the bestsﬂﬂlﬁsrfmm cames théhacampt VMIGVId)pe ogettianappoach will be
coupled with the intercept approach. \Wen the
initigfedept - first method is applied to the intercept

PRI QR %Hibodiment of the 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 PSL It then
determines w hether the previous cell o f the subscriber is an HPMN border cell to the
current cell o f the subscriber from the o verlap d atabase. Ifitis, the BRGwillsend 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 HPW
HLR, the BRG first finds out the current cell of the

subscriber via MAP PSI. It then checks jf_the
optignelyi lewed! by J¥APH £aneabkes itpdhe | AbseTihaBRINY béy dBfhen dhp same

subs?r?b % '88%1:6? gt t%g a{zrﬁg gg@fw ﬁ? 4 re?cht;ﬂ gpﬁégéfévmﬁlﬁé initiated.

send a vvarnl ng nessage first to the handset to try to
register back to the HPMN. This is opti onaIIy
OthéroY hxiatienHy MAP Cancel Loc to the subscriber's VLR

s e
lumt%ﬁ@x‘i’gﬁ FRNoPE of A8 dnﬂéﬁﬁﬁﬁ b&rﬁetézié@ iBEERPlons bf 8 bclRRRY BAERecting

can be coupled wt the nonitoring based approach.
and Wpisteridye andEBNIN fsubsmbcnehh edwirelessppdriauinicativheretwork, who has

mov h @nIGERITEM R FEb e dis BYDOY e S SN iBenis £ deeted o

T

witht fréichutheCEHIPMN hss ametddPMib [ ooxmteact,cebildt loe tphese80 in that area.
current. cell of the. subscriber from t t%e overl ap
Numgeaugyasiations and modificaiensgrati the spier @tdhe Wﬁlﬁtrfﬁvemm will of.

courdE38A0 %0 Ihd 2ol Aatlf; et q@g{" b i rvérevg i e%ﬁaganﬁgﬂmat have

now @R edib€l6sdd0 Hop eex@binde; rwhidy 'is th Iﬂesdﬂ‘lﬁﬂ é}hbo@ﬁfmts, the present
subscriber's LUP cones_at the same VMSC/ VLR, a

mvemteqr@@ tzm@knmm%h@mamyl fromdhg pein} af wigw ofcphid mobile networks, the

prosf RGP el iy S8R Bl Ao QoS EPYIATSLE W hoa, G,

etc., bt B thieP Hetfbrk BE coRARA Afridrigietdiv@nthicationy @ Wkichich@dsers are
illustrations of a schene for det ectl ng and

nornradlyi semdtguneyl do ¢IRNAMe swibior pb&ome) aetmdénesthh they normally

subs IRk b i PR o e Srdtrea T ger e te el dbbus
aSTh@ ékiiﬂ%lééfﬁh&ér hd s hﬁreﬁﬁoﬁ\ﬁ’meﬁﬁb%ﬁnh%ﬂﬁhra NBtailed in the

e present, or an NPMN, 10 with
11}usih-de bvasnlﬂast eowidiriert lere, arendesentitcd vouE detves pmémmtructs drawn

gy BRI CONE e teiogony ot gte. T HER O ioper Agles should not
{ —_

AR AR S s Gt

methlﬁdrof@e(@mﬂehﬁg aniltblsm‘den bhdketodests heiedrle i adianmet hat ush@nosﬁc to

present t I t [ ly f t
the cggab;hu@sf oi“, ?ly&j,?z@;tg%gﬁmé{;%p%%@cﬁﬁp%r r | ye o% %gé anc? provided

through any type of telecommunications medium, including without 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; (i1)
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 telecommuuications 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 mpl emrented on CDMA, 3G, WCDMA, GPRS, etc., ‘or any

ot her network of common carrier tel econmunications in

whi ch end users are normally configured to gperate .
Playstiticn, nPSP " txo nshern @ppayetust tﬁaw\mr@homg}e rdr gending and receiving

subscri pe, but have the capability of also. .0 [ .
teleogHTYRRaROL PETBRI R G" ACPIGRR PRt e RE A PE (8 T i dovices
madd E&%%vhgvﬁﬂm&ﬁcﬁﬁfngﬁﬁutr&@%@ B iGRbRWEYent € tndihleeshsi Weations

the IFlustrative exanpl és contained here, are .
whilel pssérivhmda psisisient enhsordadid srobt asube sydRexandevicss ey Dlink; or

from GSM nobi |l.e tel ephony infrastructure, Butt. use of th
telecelﬁ%@%%%?fégp@ﬁ%fum&mﬁo%f VB@eiGﬁ’F‘éf]g OB SP?% §s tnose

' ' hose nedi a. Border Roam ng Gateway-
pmv{{ggghgt@r?ogé%?@%gfﬁf ering a subscriber back to hone
nekeskribing @enainnanbddiatnts ©f dgries roaming gatdveay under the present

. capabilities of the visited or non-accust oned twork ..
invension, Bes grecificetion éOI&ﬁV‘é‘iﬂi%G é*aglz@tr G f‘&eﬁimlémﬁﬁ%{% gaflom & calling

L

normiaNGbive caly iwiviieithel subkdrivet telecGBiMuicatidns 8@rip@bAIs also capable
WCDMA or GPRS, satellite phones or other tgobidiﬂe.

of visusl, spHwvisuakenBeRen-BictEy S1pIY: fi&h’fql‘alﬁtl‘ﬁiby eedqvicsg or calls can
W Fi. _appar at us_ noral | i hone or subscri bed

be foﬁ@%‘?‘%%’ B{f%ur?ff‘ g%c’tﬁ%%%%‘%ﬁ&gge@g%ame on a visited or

non- home or non-accustonmed network, including 30
apparatus not dedicated to tel ecommuni cati ons such as
Termpimobgyakctianput ers, Pal mtype or Wndows Mbile

evices, .. (Lii) an entertai nnment consol e platform such
LUPgM\@ ?Faﬁi’gttﬂ tation, PSP or other apparatus that

LCAR: 14PRaRLA 19fafiG0di ng and receivi ng
t el ecommuni cati ons over hone or non-hone networks, or
PSI: daP Plowide $ubsedbér Infordmtibres nmde for recei ving

con‘gimi cations, but capable of deploynent in numerous
BRGr Fogier HoaminghtipeWi¥eser vi ng a persi stent subscriber id

NPW%E &ﬁg\?yﬁ-&eye devices fromD ink; or 5
el’econmunicat’i ons equi pnent neant for voice over | P
conmuni cati ons such as those provided by Vonage or
APPEHSCKEt 8. I n describing certain enbodi ments of border
roam ng gateway under the present invention, this

oixgr'fn" rTcatl Ull\b géﬁﬁ\ﬁm{ me patn of a telecomrunl catl ons
T

Py A

Aer
3G

f.rom o S 4+ ~ Ia +—l [ -
<t - Ottra——C al. O SUDSTTITOET 01 Calrl1r1y
party. FEor. th :T !jmr&féo%?)fmﬂﬁﬂ¢ that -eal-l—ean—be

uuuuuu oot

ATIfor a 10 normhAY 'ié@ [B@Fﬂo,gﬂiiicm whi ch.the subscriber

BSCt el econmuni cat BesssStation eeiiollérs al so _capabl e of

BTSVi sual , audi oY Baserzm6ceinriSeatiopl cture displ ay.

CAMEL ernatT ver'yI d,BReq 8eXpsIRatih faVbBil6 Bhhanced Logic

CDMA Code Division Multiplexed Access
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,
data. Term nol

LCAN: MAP Cancel

flnn

vi deo,

pi ctures or other comuni cated
ogy section 15 LUP: MAP Location Update
Location PSI: MAP Provide Subscri ber

—— | nfornmati
HLR\ei ghboring \E

Gat awvwarns. NPMN-
NAAT \IVV\A] TNl TVIND

HPNMINi r d qeneratl

Home PublioMobile Nefwagky  Ti e

IMSInt errogati on

IBSthBiassl Mbhile BubsCobérIdbhtély BTS Base

IN Transcerver St

ahiefTpcfWehwdadst oni zed Application for

bbiteEntanc

INAR - o e HinfeHlcht N SRR B PT VT LTI EXed
ISC :;::ZQWF)S{\ n!_gte Ir-(J.I L.V, CODD rAaearrtrt ity rd.l ly
ISD &&B Gener al _pdBnsest Sybsaiiberdjais Bessagen @ ohal System
ISUPor Mbbile GII8DdbEkerHari e 20 HLR Honme Locat i on
LAPRegi ster  HPMY Thiake cBedsIPretobbiliin the NeChrre! | MBI
MApnt ernati onalu 'Y@leﬂ@Aﬁb@éﬁbh%ﬂ [ dent ty 1 N
MCC(ELF' ti Fgent it Mb’bffe ENGR Bhgd Tremt Network
ME " eatroRT "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
O-CS1 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

VYPMN Visited Public Mobile Network
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| SCP International SCCP Provider |SD MAP | nsert
Subscri ber Data nessage |SUP | SDN User Part LAPD Link
Access Protocol on the D Channel MAP Mbbi | e

Al vt J| I\Vllr\lmi I a Cada. NEAMaht | A
—C

i Cat‘i On P T . \v COUi"lt i"y’ CUUT viE-—NH
WC%‘?‘pr@nt MVS IQNﬂ Wﬁ’%‘iﬁ%‘gﬁ@%&r vice MC Mbile
WIB\et wor k_Code NOVislsss tapetBronserOnsEibhi | e Swi t chi ng

WLEent er VSI SDN Wislesel.Gboop ber | SDN Nunber NMSRN

Mobi | e Subscri ber Roam ng Nunber MI Mobile Term 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
Accounti ng Procedure
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Claims

TCAP Transaction Capabilities Application Part T-CSI
Term nati ng CAMEL Service Infonmation TDVA Tine
Division Miltiplexed Access; TDOA Tine Difference O
Arrival TR Traffic Redirection node/ network el enent
TT Transl ati on Type UL MAP Update Locati on nessage
URL Uni form Resource Locater VLR Visited Location
Regi ster VMSC Visited Mbile Switching Center VPMN
Visited Public Mobile Network 21 WCDVA W deband CDVA
"Access WB Wrel ess | nternet Browser (on SIM WL
Wreless Local Loop 22 Clains Wat is clained is: 1.

What isclaipietidedd for attenpting to register a subscriber to a

Home Public Mbile Network (HPMN), wherein the

PRRaL S sl DR R (Tl BumieaBRON o

SHPPISY) Ovher€lf tiRC bR i bR IsER tal ragion AGVieE Mt ordrlabhigg wireless
subscriber with a Nej ghboring visited Public Mbile

RS mROORIPMTP meéhlqdr?@ﬁ@ﬁsmaéheﬁmmom be present in
the r @%&c@ﬂ {eﬂt1£l§% QRRRnLAF tHe SRALIOL aJNhOQ Nfe‘?ﬁ%%ﬁﬁg visited
fromt N%’I@N ttenpting a pre-

efi ned nber” of
ﬂ’ei)lm:m/ﬂobﬁtchtmork @ﬁﬁdﬁ$sﬂthbughﬂh@ EPMBY mag. be‘lﬂmewemﬁbfdragfon

1 f t I
G Raat R RO TERRE SRBPF NRE 5r1 2p dat abace

st or egitdmiptiag H@Ed~&ﬂﬁ11@@ﬁt%bér RE regatEbhARoa fsudteiafrdstection.
coverage between the HPMN and the NPMN. 3. The nethod

of claiml, wherein the step of detection includes
dbe mqﬂiqqingtq—h@m bethgscomprising maintaining an overlap database at the

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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10.

11

2.

i nformati on of the subscriber. 4. The nethod of claim

3, wherein the location information conprises one or

nore of Visited Mobile Switching Centre (VMSC),

cell-id, G obal Positioning System (GPS) coordinates.

5. The nethod of claim 3, wherein the step of

detection includes determ ning whether the subscriber

is located at a border NPWN VMSC. 6. The et hod of

%@h{@t ‘d Farrﬁlf' &h'&%ﬂ\&%%teﬁ oquéﬁl%ﬁ&ﬂ gllaludyiﬁé?&'ﬁlmmg whether

inclu etermnin er the subscriber was

Ithmcafoembai wag lodaidy damndHPMNVBGIdpr icai ptior howioNgpgtto aborder

Fﬁ%k{g\rﬁ&gr VMSC. 23 7. The method of claim3, wherein
t f detection includes determ ning whet her

the subscriber was | ocated at an HPMN border cell

Th Hettfod JRUINS, biheRiPRedeD ofNRMY MMVECIudSs detéigniMBE Rdther

of claim3, wherein the step of detection includes
thst ssbseribemuaswhetttrbat another kartler NPMRY cellds thewateddPMiN VMSC
h r same NPMN VMSC pri or
?@8‘#8\?‘506}9“ R NE R I SRR el o The
nmet hod of claim1, further conprising determning the
Tegintetodt dfQlaiMEE S dkeri dmpHidg deatthithgRat tygidddoe $1$essage is
%@CdPA) based Si gnal ! gg Connection Control Part %
é%&‘@léed Pagy ApHEesiitdRdd bated Srgieiing Coppgstien HO{“H@ Par (SCLP)
%ratl on nessage is a |location update nessage.
e nethod of claim1l, wherein the wireless
cellular networks is selected froma group of
fibt woeths! oficlairdi hgwibrolnathe Syegtsemidromebape lie a location update
comuni cation (GSM and Code Division Miltiple Access
. 12. A nethod for attenpting to register a
subscriber to a Home Public Mbile Network (HPMN),

Whe fiHbdl S SHD$ C%h&@i‘h th§ vwhﬂ:le@s COUIA MR Gs BbdiéPEBm a
overl apping wireless cellular networks, the nethod

eorprof @pwg)rltshleclgﬂfegﬂo’tpal Sgeeactor h@)bsieée@ggmmanon (GSM) and

er wth a Neighboring
\E/j?g% ?e‘rd%rli’gig U?)c %ﬁ @%ﬁ/\m k (NPMN), although the
HPMN may be present in the region,
A method for attempting to register a subscriber to a Home 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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13.

14.

15.

16.

17.

18.

19.

in response to a registration request fromthe NPMW;
determ ning a border cell id in the NPMN, and
attenpting a pre-defined nunber of cancellations upon
successful detection. 24 13. The nethod of claim 12,
wherein the step of determning a border cell id
i ncludes 1issuing a Mobile Application Part (MAP)
command to Visited I\/bbi le Switching Centre (VMSC).
t . .
ﬁt ere?n%grgﬁgéjéggbgj; ?ehﬂt%?tteg uc{et rl@urﬁ\l:%encl r Qéll id includes
wahmgiat Mobild gl 1¢attnen Sals@iABecomsamat toa Vixited MOWWSE}Niﬁtﬁhing
H{’ 15. The method of claim 12, wherein the step

“téef ‘&%‘l} Jng cancellations includes sending a Short
Message Service (SM5) to the subscriber in the NPM.
Hhe hbt8od Bl B OB, whabim dhe 1ste}§'hﬁrd%teﬂnﬁ1h% SbeReOtell 1d further

attenpting cancel [1ations includes issui nqw a cancel
inséales witidatieshghacwimraiber it ot 4 bradere YR of iedIRMISC t o
attenpt re- registration of the subscriber to the HPWN

e oPBECTL ko Dubh bR Rl bPon Rk e
b Ghie Mlesias ServieISUR) hake ms@;bbbmahe RokinN.c Mobi | e
Net wor k (HPWMN), wherein the subscriber is in a region
havi ngqQ mul tiple overl apping wirel ess cellular

ree wsted of elpien bbrdereit bamien gt aitanetiag cancsipiang fregdes issuing
e i 0 r tira
dFREL’ QB PR i ER! (Tnp R RbRly ARG BoR D
Mgﬁntﬂa&ori\mitm slkbscrmliém the &TPMIS wghn ttlhﬁesublﬁi\*/lﬂenuymbaimg a mobile
B esent in.the region, in response to a registration
HeEEd 298 t he NPMN: and processing bl ock for
attenpting a pre-defined nunber of rejections upon
AUBERIES tamidgteaedwaantor ktemplia gy segiRtcofa ﬁll:abm)éﬂto a Home
wher ein the detection hl ock corrprllﬁq%s of an over] a

Hublig ylabile Netpqak (IR o hstedR ithigSybieaP el DA FABSH phavmg
%ﬂugti%\émeﬁ?%gﬂﬁ%n@tré’l@is cARVETRGR obat RePordehgoddiMY @Revay

\P he system of claim 17, wherein the
bomgepingoam ng gat eway i s connected to a signal

tﬁ;ggz(gege.rzctigg iblfgckf r det@étﬁlr C]?O%ntlgg re%zslir?ngé)ﬂs bE a{el Qfbscriber 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.

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.

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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20.

21,

22.

23.

24,

25.

26.

27.

25 20. The systemof claim 17, wherein the border
roam ng gateway i s connected to storage neans for
initiating rejection of the registration request of
the NPWN. 21. The system of claim 17, wherein the
border roam ng gateway nonitors a registration
nmessage between an NPMN VVMSCQ\ VLR and a HPMN STP or
HLR 22. The system of claim 21, wherein the border
g I t S
T8 O BB oMK R P BTN e cted 1o
smn@ﬁmkhﬁﬁbrm&uMgganmﬂennf&cfa&@mﬁ@@wthEOEst@ﬁﬂéf
claim 21, wherein the border roam ng gateway nonitors
regi stration nmessa tween a base station . .
IR EYHT 6F SR EUBas Be DRI Eeries eapag BRI Figisation
Myss?a b BLiGedAEENP M vIIRE, YR hiedh oMl 8irmot B RWher ei n
t he |nfornat|on about the overlap of network coverage
in the overlap database is selected froma group
dbassysteinngf oflaiddPRIN  WivB(: dhel bdrian wwBdg %Btememsyimrérthe

géglsﬁré%? %wﬁssh%emé}g‘?%za éhq IQFWWI{/%% aag b% se s‘iatlon q\é %ont"fl(ﬁler

ssheah adinferfa@s. a group consi sting of NPWMN ceII-ld and
HPMN cel | -id. 26. The system of claim 18, wherein the

i nformati on about the overlap of network coverage in
tﬂ@ axEtan i elaimaids eviesein athe chasderf Faging grbigy monitors the

aﬁ&? Fxgssgée %M!?h%staﬁ B@Q’anﬁ‘lm%@éréﬂsbﬁv@ Redtion

e systen1o im1l/, wherein
ueigg st Adistioterfaessage is a | ocation update nessage. 26
28. The systen1of claim17, wherein the wireless

cel lul ar r i§ selected frama roup of

eI PrEIAR| g "AeGTa eSSy Pb AR e Baflap of network

€ ' Eﬁaﬁhb %eﬂ@l\ﬂta@sﬁg is Gold@ed 1MnS la0Brolp | ohfbtm g ASCRPMN
stem of cl aim 20, erein the

( .
éﬂ@$%g@iﬁﬁﬁﬁ§VN§ me Location Register (HLR). 30.

The systen1of clain118 wherein the detection bl ock
t[lﬂe sys Em© Eujmsﬁg Wherein 91 1n|formation about the overlap of network

coverage in the overlap database is selected from a group consisting of NPMN cell-id

and HPMN cell-id.

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.

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

message.
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28.

29.

30.

3L

subscri ber database for maintaining a record of HPWN
subscri bers at border cells of the HPMN. 31. A nethod
for attenpting to register a subscriber to a Hone
Public Mbile Network (HPWMN), the nethod conprising
the steps of: at the HPMN, detecting a subscriber in a
regi on where the HPWN overlaps wth a Nei ghboring
visited Public Mbile Network (NPWN); at the HPMW,

%E %9&%11{? Qf anm”ﬁ?' %}hefeﬁgih%t»{h?élésg Re@flad REWSWEIE 6dIRGEd from a

response to a registration request
cmlmdfhewwl?kd\tncladnhga(ﬁiobdiléyhiémﬂ\for Mdabgdapbinnyngation (GSM) and

?@?g@%%&f%glpe ([,cegsf(d’]ﬁ]/[ﬁft' ons upon successful

The system of claim 20, wherein the storage means is Home Location Register
(HLR).

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.

A method for attempting to register a subscriber to a Home Public Mobile Network
(HPMN), the method comprising the steps of:
at the HPMN, detecting a subscriber in a region where the HPMN overlaps

with a Neighboring visited Public Mobile Network (NPMN);

at the HPMN, detecting potential registration of the subscriber with the

NPMN in response to a registration request from the NPMN; and

at the HPMN, attempting a pre-defined number of rejections upon successful

detection.
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