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“1- THOD FOR PROVI DI NG A LOCATI ON- | NDEPENDE | .
PROCEDURE W@%EA MOBI LE TELECOVVUNI CATI ONS NETWORK WCP"”@&H%%QOJND OF

THE I NVENTION 5 Technical Field of the Invention The
present invention relates to a tel ecommunications network and, in
particular, to the provision of a roam ng I ndependent dialing
procedure for accessing a |ong di stapce carrier within a nobile

t el econmuni cations 10 net wor k. Description of Related Art
Whenever a nobile station travels into a new Mbile SMAtching Cent er

(MBC) cover age an@frsdp %@Q&ﬁ@ﬂf’iné%”%o?uxonofnﬁbﬁ?@ﬁsﬁﬁ ?RB

station for the first tine e station regi ster

with the servi ng"RREEPUR WE?HFNa%W%T%WI%tW on
nunber known as the International Mbile Subscriber Identity (1Ml)

nunber . The cates with a particul ar
hone | ocati on réé?é#@gNysgﬁ)&§§38§%§%§33Htr12o the nobile station using
the received | MSI nEaihn o ] EnImvesitiiem i S to i nformthe HLR of
the nobile station' gpe

' retrie UI site
subscri ber |nforﬁgt|o ron1t Q&L%%ﬁakgfog%de n%% @ﬂﬁ*ﬁ%§59H§1:he
new y regi st er PREVABHI Pedst iR iRATtilan.e s tthebmmlm of eéf rosucng a

"roami ng" arramga@pahdeaﬂ&d dllaqah'gonpi:m%td%me forPl QRRUYAS 8 410 ﬁ,gln‘:g
station is ablg gfree il e service through a nu of

di fferent MSCs 3Bty arrle\ﬁ t H’llﬁ'l'ﬁlf‘s ﬁonﬁ‘oh}l}lq c HedRF N ataansT k
(PLWN), Kut netwarko within a visiting PLMN. 30 Wth the

i ntroduction of i nt&%@@M& and protocol interfaces
wi thin a nobile tel ecommni ronment, such as the G obal
System for Mobile (BBRpever a mobile station travels into a new Mobile
Switching Center (MSC) coverage area or a subscriber turns
on his or her mobile station for the first time, the
15 mobile station attempts to register with the serving MSC
by transmitting an associated identification number known
as the International Mobile Subscriber Identity ({(IMSI)

number. The serving MSC then communicates with a
particular home location register (HLR) associated with
20 the mobile station using the received IMSI number. This

communication is to inform the HLR of the mobile station's
new location and to retrieve requisite subscriber
information from the HLR to provide mobile service to the
newly registering mobile station. As a result, because

25 of such a “roaming” arrangement and location update
procedures, a mobile station is able to freely access
mobile service through a number of different MSCs not only
within its home Public Land Mobile Network (PLMN), but
also within a visiting PLMN.

30 With the introduction of inter-network compatibility
and protocol interfaces within a mobile telecommunications
environment, such as the Global System for Mobile (GSM)

and Personal Communications System (PCS)
telecommunications standards, a mobile station is not only
35 able to travel (roam) between a first PLMN and a second

PLMN, but also between a first PLMN within a first country
] v ‘



and Per sonal Communi cat i ons System (PCS)

t el ecomuni cati ons standards, a nobile station is not only 35 able to
travel Woos#7782t ween a first PLMN and a second Plediyusyai2abso
between a first PLMN within a first country WD 98/ 27782

PCT/ US97/ 22610 - 2- and a second
PLMN within a second country. Especially in Europe, a nobile
subscriber is able to travel across a nunber of different European
countries supporting the GSM standafd and receive inconi ng calls and
origi nate out n a e b|| statl n.

Addi tional ly, qu}ltdl Igl %leﬁantﬁh% ove eljisr(}drl 6}%’% % Eto SSCFHhi At i ons

net wor k, nobﬁué'O@Jbs%rm%%%e ﬁﬂbscrlberplﬂ@\llédﬁ(# viE® htaanaﬂrbarcnmfssach/anced

subscri ber feaibes amddlffereﬁ@rwfﬁ%a@&mt%‘le%e A xﬁc‘ﬂ%g dgpi l e
subscri ber 10 her preferred | gng~di stance carrler

or
whi | e maki ng Isc'fﬁ&d&?fét 3ﬂ9e¥%%?+%e IRcomng F&%@-FaPP@norbglnate PRI PIng
subscri b®r speeailflise isd rgartthiec Wante kg 14 Htanden. carrier by dialing an
access code associ at | t ] ong,_di st anc rrie such as
26588 TorCaTar S AN o WA RS Coht ?ﬁa{’?oﬁeﬁ%ﬂrﬁi’ﬁeﬁ&ﬂomﬁeﬁ

mobi | e subscr itigdiecommunitdsdii adisal snatwook, hemakddte nasibacBibagber .are A

| ong di $haReBeaal: tEORNSGHHON ddé ddehea tgﬁb§§£?§£f SPS&% LI

and the nobil e subscriber is charged 1 n accordance or her
subscription S§FEERSR- wi Qe ATRED %@r‘él?ésﬁpﬁblﬂé a mokpddse midicribest
t he deogqr amh: Cspecafga,hls rexbi her preféﬁe@qwl ﬁ&%tﬁﬂ%en%éwli%r and

the nobil e st re’r&tg scri bers are _abl e t eci fy, and
utilize thei r Tngr teng-& Slé r?@él Earr f‘@r?n Straé/l‘ﬁé'c:ﬁse

each PLMN, or “&ﬂh@%p%‘ébﬂbbbdﬂy saehléoastray p&Bt icubas ﬂbsgmnhshaaicmg
pl ans, an aCC%S%ﬁ%EFBEQrd§§1§H§'§B'%%cess ?5H§a££58893€8&'%q

desired | ong ﬂl stance carrier fers from one geographic ﬂoca fon to

anot her . Forlong distance carrier, such as *10288 for AT&T. After
15 receiving a confirmation from AT&T, the mobile subscriber
then dials his or her destination B-number. A long

distance call connection is thereafter established by AT&T

and the mobile subscriber is charged in accordance with

his or her subscription agreement with AT&T. As a result,

20 independent of the geographic area, mobile

telecommunications network, and the mobile station, mobile

subscribers are able to specify and utilize their
preferred long distance carriers.

Because each PLMN, or more specifically each country,

25 has its own dialing plans, an access code for establishing

a call connection with a desired long distance carrier

differs from one geographic location to another. For

example, within the United States, the access code *10288

might represent AT&T. 1In South America, such as Mexico,

30 *12233 or another E.164 formatted directory number might

instead represent AT&T. Because of such differences, a

mobile subscriber roaming between a number of different

networks or countries needs to inconveniently maintain an

appropriate list identifying the correct access code

35 associated with each network, and then manually dial the

proper access code. Such inconveniences are further

aggravated by the fact that the mobile subscriber may not

»



exanple, within the United States, the access code *10288 m ght
represent AT&T. In South America, such as Mexico, 30 *12233 or_ _anot her
E. 164 fOYRPRT&2directory number ni ght i nst ead r epr ESASIXREN
Because of such differences, a nobi | e subscri ber roam ng between a
nunber of different networ ks or countries needs to inconveniently

mai ntai n an appropriate list identifying the correct access code 35
associated with each network, and then mamual ly dial the proper
access code. Such inconveni ences are further aggravated by the fact
that the nobi |eveauldstsw belie nBycd®s number WEbH8h2£782 her long distance

PCT/U897/2261Q¥ rrier within Fhe cgrr nt network. -37 . _even know t he
access nunber Tor nrs or her I'ong distance carrier within the current

net wor k. Apcovdingdly, there is aanoeg¢df ofon mechechamis to
provi de a | ocat}Q@4adeRpen es aki N p du Lthin a
Tobi | ¢t ol ccorsiy Sar ohe Rerasrin. . maependst PoReos, EorRRENGI a0

An i ndi cati on PXOFeeRroetiithin AoBrPalst krilsrorFymications mefwoxk .
subscri ber to access a particular |ong distance 10 carrier service. A

determ nation | d S ' particul ar nobile
teleconnunicat#@%@gggt&ErﬁHﬁslgﬁpﬁghﬁgy serving the nobile station.
Utilizing the deterAnnéddicationodat imerelated an appebpleastasdocessroade
for the desired popijel QGBSQHBQECEOCQEEEEE 85 $a¢k-aLeq AW tl%n}f.%i%&%‘i’@ét
mobi | e 15 t el ecomuni cat | ons net wor I's™ then determ ned. .
Thereaf t}} | a EBFRERT | PFYHFQ he A Seiteamdaatdng dpsthpreanade as ¢ Mhdich

service is estphtts8elabtmdbZId G dCARLEIIFaRdns net wREKESS ¢ %ently
1S, Bohist cropdlEn Ghe LdmLU ol e Suiie Ay MRV L erminea
location data, an appropriate access code for the desired
long distance carrier associated with the current mobile
15 telecommunications network is then determined.
Thereafter, a connection to the indicated long distance
carrier service is established utilizing the determined
access code.
As a first embodiment, the identity of the serving
20 mobile telecommunications network is determined by the
mobile station. Whenever the mobile station enters a new
geographic area, data identifying the current location are
received by the mobile station. Such data comprises a
Cell Global Identity (CGI) representing the current
25 network and cell identities serving the mobile station.
Analyzing the received CGI, the mobile station is able to
determine its current location. Utilizing the determined
location, the mobile station then retrieves the correlated
access code from an attached Subscriber Identity Module
30 (SIM) card.
As an alternative, a determination to ascertain the
current location of the mobile station is made within a
telecommunications node. As an illustration, such a
determination is made within a home location register
35 (HLR) associated with the mobile station. The mobile
station transmits a signal towards the associated HLR.
The HLR determines the current location of the mobile



nobi |l e station. Wienever the nobile station enters a new geogr aphi c
area, data identifying the current |ocation are recei ved by the
nobi | e wigds/ ez Such data conprises a Cel | QG obalpgdrasatiiere (CA3 )
representing the current 25 network and cell identities serving the
nobi |l e station. Anal yzing the received Cd, the nobile station is
able to determne its current location. Utilizing the determ ned

| ocation, the nobile station then retrieves the correl ated access
code from an attached Subscriber Identi ty4'l\/bdul e 30 (SIM card.

As an alternat a determnatiqn to ascertain the current | ocation
of the nobile g?g??ﬁn F%t%%]‘ée%m‘iq'fﬁ (AEPropriate; ACLEGFNTRCEARSERSIRGEE  As
an illustratiwath stbé @urrent letationatdfonths madd lw t &tst bohpnmand

| ocation regi Ebﬁﬁu?i?cateé% P@éﬂfé\?é&%é@egé gleﬁt € 3 @0 nﬂ?&l-rhe
nobi | e tron transmts si gnal Phe 2885 6C) at ed
The HLR deterﬁltﬁé'sl%e cihe éi\ﬁbﬂrb%aﬁ%ﬁl@m th@nmgbnﬂezes the wecedvenRrg2

PCT/ US973 2261@ccess code to originate an outgoing 4Ca11 connlc@tio,
retrieves the aapﬁ;ﬁ%g %ﬁe acces%aﬁrode SOCI at eg th the current

| ocation of tH& | &hst defdnedateng l“@&ﬁ‘?uﬁ%"é"t% ts}’?é-“"rlﬁerl ev¥Fhaccess
code. back to chammbcheions bem@d;m athe 'Fthﬁumeblslt@.tﬁloﬁi lamd e HUR ldrzes t he
oo e he o fRRASTRAAIP f 0 WAGLAR 6o 0a JULER DR BRL Ly ATT L Bara

towards the desire ance carrier ser
communi cat i OnS{U§§WB§?¢W%bI |l e station and the HLR are facilitated

via Unstguctured Sgppl egent @y ReF Vi %datr?atlve, (daeh) nessagrstith
As a further, alternative, ﬁ%th | ocati on det erm nati_on _can

further be nadeCRFMEPACAAN KRR ppe made pHddid afpdrteddvd AP with
the HLR handlerAmode aarseidierteal tvﬁl’tl’lﬂtﬂhée,HBm. intelligent network

As yet another alternative, an intelligent network
(IN) node, such as a Service Control Point (SCP),
15 connected to the serving mobile telecommunications network
determines the appropriate access code associated with
current location of the mobile station. The mobile
station transmits a USSD message requesting an access code
to the serving mobile switching center / visitor location
20 register (MSC/VLR). The MSC/VLR, in turn, transmits a
connection-less signal to the connected SCP via the HLR.
The transmitted connection-less signal may include the
current location data, or the SCP may communicate with an
HLR associated with the mobile station to retrieve the
25 location data. Upon ascertaining the current location of
the mobile station, the SCP retrieves the appropriate
access code from its wmemory location. The determined
access code is then forwarded back to the serving MSC/VLR.
The serving MSC/VLR then communicates the access code back
30 to the requesting mobile station via another USSD message.
Utilizing the received access code, the mobile station
originates an outgoing call connection towards the desired

long distance carrier service.
As yet another embodiment of the present invention,
35 the serving MSC/VLR can determine the appropriate access
code associated with the current location. = During a

location update procedure with the HLR associated with the



(I'N) node, such as a Service Control Point (SCpP), 15 connected to the

ser Vi ng yighshes €l ecommuni cati ons networ k det er m neg~thRo ?ﬁgi‘ppr i-at e
access code associated wth current location of the nobi station.

The nobil e station transmts a USSD nessage requesting an access code
to the serving nobile switching center / visitor |ocation 20 regi ster
(\VsC/ VLR) . The MSC/ VLR, in turn, transmts a connection-1| ess signal
to the connected SCP vi a the HLR Te transmitted connection-|ess
signal may incluyde th current |ocation data, or the SCP may

comuni cat e wit Cﬁ’ StatlﬂER AR MSCLY LR t FORHRS ndisiced isimat d@netldent

retrieve the 2frccesd ocatiesn fifim. thbpHLRSaRE! éﬁtfbxféh t BRefUNFi&Hir OEBEI ON

f th SCP r gt th t
Code from i ts BEIRTYATSal et orfne (ERErF TRt WARRSURIL i daobilehon

f orwar ded baclettatide rvegueagsMBCLHIR connecthim Seswdrds MoCGHYERL Ehkar

communi cgt es ty CcC b@&la regest il on
vi a anot her Usgf)ng?resggétégﬂgg §$| zi A 9\’#;&? ecgiif%edégg‘ég}sgg ﬁ%é}'eﬂ%
nobi | e statiorFet rle""o‘r |@%§P@§°&ﬁléﬁﬁgéi3ﬂ@s%a¢¢d%ofm@ntibﬁ reghastsrshe

desi red Uingl £hirsd aee ﬁ@fﬁ@&e&e&&t@@s code, the sé§v¥ﬁ RBEYER
enbodi nent of can

t.h t
determ ne the ta%b%? §é§?§3ga§§\é£§ outgo%é: & VI%‘%W’E ht‘P‘H%r‘éﬁrFEﬁt

| ocat i on. Diigsiped long distanocs u@ﬂaierpsezeﬂwe with the HLR

associ ajgd with the WO 98/ 27782
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station, the NEYERL PEIERERTICN OF oFHEcPRAYENES access codes fromthe

HLR and stores them Widdde bbﬁaplete AsSA A Q{1691 el She TRANMRAL t 8ha
whenever the rmbl | e Cﬁ{}%@l on requests a call connectlon towards a

particul ar PRGRFUSi e PTESFRF el NVERE AR 1Y tife hadk by KELeRBRESLR
retrieves the tapprdpy | fod lasdegs dedailedm déscr gt 5der when takldn | gl ng

the retniseved éﬁﬂfﬁﬁcf?gﬁ wi@ﬁ éﬁévéggokgcéylng drawings wherein:
FIGURE 1 is a block diagram of a public land mcbile
network (PLMN) providing mobile service to a mobile
station;
FIGURE 2 is a block diagram of multiple PLMNs

20 providing mobile service to a roaming mobile station;

FIGURE 3 is a block diagram of a PLMN illustrating
a mobile station providing a locétion dependent access
code within the current location;

FIGURE 4 is a flowchart illustrating the steps

25 rerformed by a mobile station to access a desired long
distance carrier service within a PLMN;

FIGURE 5 is a block diagram of a PLMN illustrating
a home location register (HLR) providing a location
dependent access code to a roaming mobile station;

30 FIGURE 6 is a block diagram of a telecommunications
network illustrating a service control point (SCP)
interacting with a mobile switching center / visitor
location register (MSC/VLR) to provide an appropriate
access code to a roaming mobile station;

35 FIGURE 7 is a block diagram of a PLMN illustrating
a serving MSC/VLR communicating with an HLR to provide a



then originates an outgoing call connection towards the desired l-ong

di stance carrier service. 10 BRI EF DESCRI PTI ON OF THE DRAW NGS _

A nore ®oops/Et7&2 under st andi ng of the nethod and apEECBEUsE28iot he
present invention nay be had by reference to the follow ng detailed
description when taken in 15 conjunction wth the acconpanyi ng draw ngs
wher ei n: FIGURE 1 is a block diagramof a public |and nobile
network (PLMN) providing nobile service }3]% a nobile station;
FIGURE 2 is a block diagramof nultiple WNs 20 providing nobi | e

service to a rQamn RE 3 is.a block,diagram
of a PLMN il ust ra’?‘%mlﬁépeerﬁeq’}d b%fcce tht |c(5)r(1i pr0\</3| dfangr% T84t i™ lﬂe

dependent accesst'satmn: atsle within the current |ocation; FI GURE
4 is a flowchart ilpusgnmtd ngstaebibensciaﬁ ranpeaé%[fﬁﬁn@yl % ation
In a

to access a desired |on di st ance carr| er service Wlt

FIGURE 5 is a %IWW%E@&@’B’R BIBVMAITY| 3Rt FRRTPRFIAte AGCeRTCOdR o8P on

regi st er 5( HLR)a praamihdignebilcait Diion. dependent access code to a

roam ng nobile station; 30 FIGURE 6 is a block diagramof a

t el ecommuni cati ons network illustrating a service control point (SCP)
interacting vaEil‘laIIpﬁiblD%SWEH@MgOEéhHErDRAWIHGSor | ocati on
register (MSC/VLR) il U 0l IEIORSI 0 fs e C am ng
nobil e station; 35 E71s a %oc‘& %I? aag P%EWO&iQ

illustrating Hetwozk se‘rp\;-i% I\/B@:/\H_W‘b‘d?‘#ﬁﬁu Bgbidg V\F?%E%PF“‘HEF%?%‘:W%% de a
WD 98/ 27082 service to a mobile station 20. Pﬁﬁéh595£22§ﬁ9 mobile

- 6- |<N§E;990geeﬁpdgggvgice%ﬁn&ng1ggr 188 angeo%rgphlc area
serviced by a mobile switching center / visitor location
register (MSC/VLR) 30, a determination is made by the
mobile station 20 that the mobile station 20 has entered

15 a new service area. Thereafter, the mobile station 20
attempts to perform a location update procedure with its
associated home location register (HLR) 40. Such a
location update procedure is to inform the HLR of the
mobile station's new location and to enable the serving

20 MSC/VLR 30 to retrieve requisite subscriber information
from the HLR 40. Such retrieved subscriber information
is then utilized by the serving MSC/VLR 30 to provide
mobile service to the newly registering mobile station 20.
Accordingly, after receiving a signal, such as a Direct

25 Transfer Application Part (DTAP) message (including an
International Mobile Subscriber Identity (IMSI) number),
from the mobile station wvia a base station controller
(BSC) 50, the serving MSC/VLR 30 performs a location
update 60 with the HLR 40 associated with the received

30 IMSI number. As a result, the HLR 40 stores the identity
of the MSC/VLR 30 currently serving the mobile station 20.
Additionally, requisite subscriber information, such as
subscriber feature data, is also downloaded to the serving
MSC/VLR via another signal 70.

35 Thereafter, whenever the mobile station 20 requests
an outgoing call connection 80, for example, by dialing

a particular directory number associated with a wireline



station; and FIGURE 8 is a block diagramof a PLMN illustrating

a servi R providing an appropriate access code to . 1anm ngy
robi | o SopbE DETA! LED DESCRI PTI ON OF THE DRaw REUSs7zett’
FIGURE 1 is a block diagramof a public |and nobile network (PLMN) 10
provi di ng nobil e tel ecommuni cations 10 service to a nobile station 20.
Whenever the nobile station 20 travels into a particul ar geographic
area serviced by a nobile smﬁtching-benter / visitor location
register (MSC/VLR) 30, a determination is nade by the nobi |l e station

20 that the nobfFBisgdt i bH 20thas semvamsy MSC/VLR Aéw teangmitar sacall

Thereafter, thgeﬂ@pléﬁgﬁazit I AYQs an Indti8MPA&aFOsPaMiLE4R & {ﬂﬁvﬂt'
updat e procedu&e W t ssocj at e tion regis H'R)

h
40.  Such a a Qﬁﬁﬂ??ﬁ?qWﬁﬁH %r%@% %glgekﬁp HPSrNFFW@rMLdP Mhe
nmobi | e stationl80new AGcati aresarit,t oaensdllle tbansetibng 29 estMBIiIWHRABO0 to

retrieveéfeqU|§hégeﬁgQ§%ghber I nformati on fromthe HLR 40. Such
retrieved subscri ber orrmati on is then utilized by the serving
MSC/ VLR 30 to provi §GURE 2npls | @ sbdecke ddaghamneof y muelfiipler i MEMGEDI | e

station 20.  provA@seagdmBBkiYe §EE$ECE3€%'§'&@aﬁ1§bgm@blfgﬂglé%idﬁ[ademt
25 Tr ansf er Aggllcat%OQ?Part éﬁt ness (1 n¢luding a
I nternati onal RBBRPESSH § ROV %W%FW% foﬁ@ﬁﬁﬁkFapablllq%%ﬁnﬁﬂﬁa
nbg;le Stationotharaﬂnrﬁréﬁﬁﬁwark(Eﬁﬁpaﬂihilltlesh(EﬁE)m5@albh%ﬁ%ﬁﬂdﬂﬂ
M5C/ VLR per§gqr o] |0 t tht SOCi
with théﬁgecelégdggoﬁoIt %ﬁ%& %ﬁl eFP %ﬁg% %Fg¥EF ﬁ%ﬁ%&ﬁ%éﬂgﬁngéq
i dentity apBedand/RLNE RLBD, . cblurteraﬂls)o émtmaffglthhe nmbbirbe PLAN dr0a20
Addi t [y,

i tionally WEH&E' aef§y§§%dxﬁﬂ{xal @he a@hﬁOEhesgggoﬁ%W&%'%{fﬂ tt}ﬁer

feature data, is al so_downl oaded t servi % VI a ano
signal 70. 35 @ SSCONATRAMREXY r20kwinarens: A8Chobi Facht bimertixd naiest s
an out goi ng cakkatdIecd( OfrHPel & Oinezsalaplrﬁaw hys clyed. i naovera edapait,i gl ar

gE}?E&S; zggggg r%%%%%h E%% Wh%h % g&%ﬁ% e mobile g@a.@g% 20 perform a
location update to enable the mobile telecommunications
network to keep track of the mobile station 20 and to
provide necessary mobile service to the traveling mobile
station 20.

20 Within a typical PLMN, a number of different long
distance carriers are usually available to provide long
distance service to mobile stations. Accordingly, each
time a mobile station wishes to originate a long distance
call within a visiting network, the mobile subscriber

25 needs to specify his or her desired long distance carrier
to the serving mobile network. Otherwise, a default long
distance carrier associated with the serving mobile
telecommunications network, exchange, or subscriber 1is
utilized. As an illustration, in order to utilize AT&T

30 as his or her long distance carrier, the mobile subscriber
initially dials an access code representing AT&T. After -
receiving a confirmation from AT&T, the mobile subscriber
then dials a destination B-number to originates an
outgoing 1long distance call. A call connection is

35 thereafter established by AT&T and the mobile subscriber
is charged in accordance with his or her AT&T subscription
agreement. As a resu}t, regardless of which long distance



-7- termnal 110, the serving MSC/ VLR 30 transmts a call
setup signal, such as an Initial Address Message (I AM 90, - to a
connect e s3drrs2c Swi t ched Tel ephone Net wor k (PSTN) Piifuse7risoa
result, a call connection is-established 5 t her ebet ween.

FIGURE 2 is a block diagramof nultiple PLMNs provi di ng nobil e
service to a roam ng nobile station 20. Because of the above
illustrated roam ng capabilities and ot her inter-network
conpatibilities, the nobile station 10 820 i's not only able to roam

between a fir . . nd_PL l.ob t _al so be n the

Py e PN LoFarTidt v%%g%"ﬂ“?s‘f@%zg’%grgafz Ssé%&att%g ééc&agﬁ%ﬁr ob

Wi t hin gagadend mobhieysubonribersiane RMelEakle itte cimoswbind

station 20 tr%‘(:‘%‘Lllsié@t&&ﬂ%ﬂvggn\&%f&’eﬁ{@egecﬂffer% 15 correspondi ng
ocatl

MSC 30 and the nobi| e station 20 perform a on update to enable
the nmobile tel ecomANEYEE oRgcause eqgh WM+ Pk &8OFer PaEkicrlarty neash e

station 80 andduntry, hpsovitde dwgedsal yngoilladisSeramn c@cbeskheddeavet i ng
nobi | e i 1 hi

tation 20..20 Within_a typical, PLM\, a nunber of
di ff erent Ionzj'-’ma}:tesos ArEPSHc  REFTHET eausQ%ﬁq'rch‘éJ(Pari :VEIBPQ t%l%tr%‘?ﬁ%le
| ong di srearcieesemayt e did fienbi Eeost abnensgedgraphiagl yocaaidbn to
time a nobil e g{ati W S Me] a,lo h st : c i thin
a visiting neti%/\{or kll,l@{]'h,e nnla%i%llstgg{gugst_%ﬁrl%éﬁ 2% Hgﬁgggsaﬁﬁgﬁgé}? § ﬁ%\%s%mr her
desired | ong ditOERETlYemaintain @ thst ol iagrepdi eldnaseegiated

Ot herwi 46, a adgftildadromgtwork. JAS!t BRE EmMEBLTé SuBsSSOHEt athravdDs t feom
serving nobil e

t el ecommuni cati ons, net wor,k, exchan or subscriber is
Gtilized As &S IPERYPEE BR SPRCBRHer BPE MOAYLse SAREFHIPET WSt ChER her
| ong di st ance dedrarmeme tthe mpprbpriabscacbess code assveiatdd wiithsthe
access code r i T YA i i rom
ATET the mobr i YAtk Ald Hanually dEEP QUSSR A AME o0 |
origi nates an code touagaRiye |aRRees sténckhecalgsiredy leapgl disha@eeion
s 35 15t her eaftererest abli shed by AT&T and the nobil e subscri ber IS

charged in accorda ] g his or._her AT&T subsgcription ) aqgreenent .
As a result, regargﬁigggé) \ﬁ?i@hLFBHE gi295AReLE @ PLMN 10 111usEAaEIng
a mobile station 20 providing a location dependent access
code within the current location in accordance with the

teachings of the present invention. Whenever the mobile

20 station 20 travels into a particular geographic area, such

as a cell area, served by a MSC/VLR 30, the mobile station

20 receives data identifying the current location from the

associated base station controller (BSC) 50. Such data

include a Cell Global Identity (CGI) 160 identifying the

25 current network and cell area serving the mobile station
20.

Attached to the mobile station 20 is a Subscriber

Identity Module (SIM) card 150 storing a list of access

codes along with its associated location information. By

30 utilizing the received CGI data, the application module
140 is able to retrieve the appropriate access code for
the current location. Utilizing the retrieved access

code, the mobile station 20 then originates a call setup
message 170 towards the particular long distance carrier
35 sexrvice. If the desired long distance carrier service is
associated with a connected PSTN 100, the serving MSC/VLR

30 further transmits a call setup message, such as an IAM

’
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- 8- er the serving MSC/ VLR has desi gnated as - -
carrier, wﬁo%ﬁl%msubscm bers are freely able to choose andq)cq%ﬁwa%ql?i ze
their own |ong distance carriers. However, because each PLM\, or
nore particularly each 5 country, has its own dialing plans, an access
code or access nunber representing a particular |ong distance

carrier may differ fromone geographic location to anot her .
Consequentially, a nobile subscriber nust I nconveni ently maintain
a list of acce®99.,ctoethssoonntetedPSTN iah. edch snateeuld, aAscdrireenmind e

S DSC oo 1 AYALR khATingicat 8 1ML UM o e, Ao Pubes! 1 ber

must then eterm ne € access co e assocl

current |ocati &Ft&w ﬁ&ﬁﬁ&ﬂfﬁycaﬂi&ﬂgt h%hﬁet@bﬁlfﬁad sabsexdber, tbgdeltmg

acquire access di@tlahr ed B , 0RGcH HANPRTED recEAfdd & -B-number from
FI GURE 3 &OCK d%‘lgramof aPLI\/NiOHI stratln a nobile
station 2 pro %c%’iarwrﬂepeﬁd RRgaddsiance cal@od’é’%%‘?ﬁ’ﬁ”ﬁ Hee

current |ocati ahd n daamm’edhnezalweﬂh phety is tR6CHrAYAgDY tdEtiBESSHG

I nventi on. V\he@l {teelt’mbl le 20 station 20 travels into a particular
geogr aphi c area, ah as a cell area, served by a MsC/ VLR 30, the
mobi | e station FIGURRCcEi ves dat £liawsitaxtyi igd lusé redpimgnt thecastems f rom
the asso%é¥fﬁk$§§eb?t§thQ%fT@“éﬂHﬂfgn(é?c%cégs S%ﬂhékﬂféd long

160 1 dent current

i ncl ude g Cell "G obal Iden
network afd cel lsoﬁ%%c%erc@Fﬁéthesmq’% §’t1§t1"|36‘n a SerVZ@lg PLMN.  The

Attached to thenohblé esthatioan iitdinkpubeeeibes a requésientot \aiMiduie
(SIM card 150 s codes_.al on thItS

a I| f .access
associ ated | ocajtc%cga{né? %E'ld% t a%ﬁess Lﬁoq | zf"gg ?%eéprggy ‘ved t‘@h dat a,
t he applicati orremhste maY be alnartscaba:e servite i eode toe Hppcopenakey,

access code fOloy it may further be an access code capable of identifying

15 the desired long distance carrier service within the

mobile subscriber's home PLMN. As an illustration, *10266

identifies AT&T within the mobile subscriber's home PLMN.

Upon recognizing that the mobile subscriber wishes to

access a particular long distance carrier, an application

20 module associated with the mobile station then retrieves

location data, such as CGI data, previously received from

the serving mobile telecommunications network at step 210.

Analyzing the retrieved CGI data, the application module

is able to ascertain the current location or network

25 currently serving the mobile station at step 220.

Utilizing the determined location, the application module

then retrieves an access code correlated with the current

location from the attached SIM card at step 230. The

retrieved location dependent access code is then used as

30 a destination address by the mobile station to originate

an outgoing call connection at step 240. As a result, a

call connection with the desired long distance carrier
service is established therewith.

FIGURE 5 is a block diagram of a PLMN 10 illustrating

35 a home location register (HLR) 40 providing a location

dependent access code to a roaming mobile station 20.

Whenever a mobile subscriber requests an access to a



the current | ocation. Uilizing the retrieved access code, the

nobi l e station 20 then originates a call setup nmessage 170 towards

t he partwowsmrigi ong di stance carrier 35 service. |f therfdesihend | ong

di stance carrier service is associated with a connected PSTN 100,

t he serving MSC/ VLR 30 further transmts a call setup nessage, such
as an | AM WD 98/ 27782

PCT/ US97/ 22610 -9- 90, to the
connected PSTN 100. As a result a connect®-on with the indicated |ong

di st ance carrLéa( is gftabi éj After authenticating the nobile
subscri ber, Tohgtar Lo FLFLRNCarFEr1e% REr RiCaTean appbigatian
B- nunber fromm&iule td meisicdcdasedt wdth the lmolgilH stangencall teansagtion to

the desired calhed -RAE sqegoLdi siabl t her eafter
FIGURE 4 is a flom11ar£¥eﬁil Q\‘f: {:gngg‘t h& sté‘ﬁ‘g ﬂé%d/wﬁer%oor‘ﬁ’e% Ca Pmbl |l e
station to acc®eSha deBsEractengd10 datali stapmperiseri ea seUms’cxeuw:vhhedm a

serving BLMWN. Suﬂﬁmbmentarynﬁﬂﬂdic%t@Etgn(U§SﬁjEmégségﬁeiggsgfaﬁgﬂygéédt0
dial a Iocatlor}?tgq?{) ent acg Ss code at %ﬁ:

request may be®Fpdt t1@HGA198R Peaicabed cFontnrk irme)l, (SDCCH) or Thenmy
Ij urther be an xzessitbdé U&ﬁabh\es@bged@ﬂiﬁtfmérng.xﬂcﬁlezdeé E@ndfﬁdﬁiégti&ﬁg

i st ance carrl ScCr s honme PLWN
an illustration, %ﬁé nie hg&é'ggl FPE?CKJFE%;’VW?T#?\“E ‘é g| distance
subscriber' s HMETPERN Service UporAs eciegrirdibegl t inllyheabwbe | e ssutihs canber
W shes tlo in@£€8ESoA ﬁ@féﬂlﬁé@r | Qg Ay ag&&ﬁch“gﬁ a%e%%ol LSgLion

20 nodul e assom ated_w t he m)bl le station then retr
| ocati on dat a, %%%ﬂlﬁge‘éd’lﬁ}ét Ehephoge LM - reé@%cF#‘?%lrﬁlng thf@ heESERr vi ng

mobi l e tel ecormemsagm @B hebwrgsot il edl0320 assNRHYEd NGikhe the
current 1ocati o o SRGMIRS8 FaRPPE TR £ina, kst irme 100 BPREL F1Edt i on
at step 220.by the USSD message and determines that the USSD message

15 250 needs to be forwarded to the HLR 40. As a result, the
received USSD message 260 is further transmitted from the
serving MSC/VLR 30 to the associated HILR 40. Another USSD
handler 270 associated with the HLR 40 then receives the
transmitted USSD message 260 and determines that the

20 received message has reached its final destination. An
application module 280 associated with the HLR 40 then
determines which access code should be utilized by the
mobile station 20 to properly access the desired long
distance carrier within the current geographic area.

25 When the mobile station 20 initially roamed into the
current MSC/VLR coverage area, as fully described above,
the mobile station and the serving MSC/VLR 30 performed
a location update to inform the HLR 40 of the mobile
station's current location. Utilizing such location data

30 and the dialed indication transmitted by the mobile
station 20, the application module 280 within the HLR 40

is able to ascertain which long distance carrier within

which network or geographic location is currently being
attempted to be accessed by the mobile station 20. The
35 application module 280 then determines which access code
should be utilized by the mobile station 20 to properly
access the desired long distance carrier within the



Utilizing the determ ned |ocation, the application nodul e t hen
retrieves an access code correlated with the current | ocati on from
the att X¥Q8%28PM card at step 230. The retrieved PEEASPER6Hpendent
access code is then used as 30 a destination address by the nobile
station to originate an outgoing call connection at step 240. As a
result, a call connection with the desired | ong distance carrier
service is established therewth. .11- FIGURE 5 is a block diagram
of a PLMN 10 illustrating 35 a hone | ocation register (HLR) 40 providing

a location currdiepansienti onGCesneCadai redaat 89 r@od@mé&x&ta&tédoau%ﬁ
Whenever a m)btrlle subscri bei reguests an gccess to a. 98/ 27782
PCT/ US97/ 22610 current location 1is then transmﬁEFed bac [ﬁﬁtl | ar

| ong di st ance MSC/VIsR Heridigmalaro@ppl i Thei UBSD handieduBeol4@sasdiaciedt ed

L the mobi |y ehatban v ARSI {Ehen, £orASHENGIN 0o dglfed0 LBBLRE Vi N0

M5C/ VLR 30 vi a JBS unst ruct ure
Unst ruct dr ed 5°09e SppltdieeMekril SepbprEdomazd W%@nmglagﬁsﬁaomﬁéﬁgm tted

over a Stand- aieme E@gb&&t&él%wgr Qhecbaeeeht(ﬁ%aﬂenﬁ@pendent sy tted
USSD nessage fur her_ 1 nrc&s’ deiq an | cat I O identjfying the mohile

subscri ber pref® ?e(ﬁ Fo 150G BACS TRTERST . AR (BSbLSed
fully above, stuahian 100 thenxi ctataﬂsnniﬁsl uslescal Sersdtne Cedeyreil a1access

code assQ P U recgiving th USSD
message 250, a ﬁs%fi);ﬂnawd#ﬁk Lj%g:éa asso@ilcgélgg 88?% Eé é Yex 3 I‘VI ng flVé@FVLR
30 revi ks t hedesharddedTERat Eonvigeci fisedbeing wowneie@ssmmssxag@h@nd

determ nes thatohhHecHeaD pE8Ra0L0dD theShaepdsy t e/t Wayded b e HLR
40. As a result,  the recei ved, USSD message 260.i's further transmtted

fromthe og%ge,pﬁﬁeﬁ/s@lm_@%q:dqq h&3ddsoEPANEGEEPR 490 Aviier tHSSD
handl er 270 assecéhtred mctbsthectikR 4@st hemreadei,vas dald connection to

the desired 1long distance company or service is
15 established.

Reference is now made to FIG. 6 illustrating a
service control point (SCP) 400 interacting with an
MSC/VLR 30 to provide an appropriate access code to a
roaming mobile station 20. As another embodiment of the

20 present invention, a USSD handler 450 associated with the
SCP 400 determines the appropriate access code associated
with the PIMN 10 currently serving the mobile station 20.
In accordance with the teachings of the present invention,
the application module 140 associated with the mobile
25 station 20 transmits a USSD message 250 to the SCP 400.
The transmitted USSD message 250 includes the access code
dialed by the mobile subscriber and identifying a
particular long distance carrier associated with the home
PLMN. The USSD handler 320 associated with the sexrving
30 MSC/VLR 30 receives the transmitted USSD message 250 via
the BSC 50 and determines that the message is intended for
the SCP 400. As a result, the received USSD message is
transmitted to a USSD handler 450 associated with the SCP
400. Utilizing its associated table coxrelating each
35 network or geographic location with an appropriate access
code for a particular long distance carrier, the SCP 400
determines the access code to be used by the mob;le



transmtted USSD nessage 260 and determ nes that the 20 recei ved nessage

has reached its final destination. An appl i cation nodul e 280 )
associ ama9gitse t he HLR 40 t hen det er mi nes whi ch aceewssaredaoshoul d
be utilized by the nobil e station 20 to properly access the desired

| ong di stance carrier within the current geographic area. 25

When the nobile station 20 initially roaned into the current M5C/ VLR
coverage area, as fully described above, the nobile station and the
serving MSC/ VLR 30 perfor rred a | ocaldon update to informthe HLR 40

of the nobile n e such.l ocation
data 30 ands t%tloé?t@t (5'8 |§%c%$§araéér’n% é‘)ﬁ%‘éi){%}g%ﬁ%ﬁl%mtance
station 20, tHEREPbETeat ifh ﬁbd@L§qaﬂahMWQNrﬂﬁhéaHERrﬁPresentmnge&he to
ascertain whi cduteegt dilYcaRGSdrCast i @haM rﬁ@b:ﬂle stat%rflth@éV‘QxU& %ee
geographi c | ocation %3 %}(rr%gtly bei n g% ted. to be accessedn by
the robile stati RS & ‘sepyrin aMﬁSﬁVn’BdLﬁ 280t HBRP dé08 MPRBs
whi ch acbess ciether cosimomicate uwithzethebyHLRe 4Wbibe agclritain?Othe

8?3?2%:3)2/ cBEEERS tfgcggf&rledo% ong & di st %%car rier WI t hi Rst hgully WO

-11- cuiesgribeast aboye., FThehddata eairammmweteaism catedewirihg

the current | Qgsd @R 5ot t h
(signal 290). The Losh ) 8D B A AdE by Ste (kB0 co Kot lRTYE 050

then forwards THe r SUEFEDY ackRtien ofyd&hey tﬁ@bhi)ﬁl | StRteitqron 20- vi a
anot her 10SSD nessagéingly, 3IHe bpen 4@06|t\&:iaﬁﬁsnt1hf‘s cur r@@ﬁné@@ﬂéhoness
dependent acce od r _the S|r dlstance arrle

mobi 1 oot Eanal 5367 8HER akoh S¥iAanS Shtsa i GAgrST patE
utilizing the f%’é‘é?k/étﬁﬂﬁﬁc@ggn@édetOAshangRah@lJeequésthnglﬂhe desrent
AT&T service 1é§atP@hn8f PhEV e84 1 eMstitD on! B9 . Retf%gwfﬁée??gal D 200,

t he serving MSC/ VLR 30 further originates an outgoln connect i on
90 using the prev1ously updated by the fkcatlon update procedure,
15 data identifying the current location of the mobile
station are transmitted back to the requesting SCP 400
(signal 440). Utilizing the received location data, the

SCP 400 then ascertains the appropriate access code

applicable for accessing the desired long distance carrier

20 within the current mobile telecommunications network. The

ascertained access code is then communicated back to the

serving MSC/VLR 30 (signal 410). The USSD handler 320

associated with the serving MSC/VLR 30 then further

forwards the received message to the mobile station 20

25 (signal 300). The mobile station 20 then originates an

outgoing call connection 310 utilizing the received access

code to the serving MSC/VLR 30. The serving MSC/VLR 30

may further transmit a call setup message, such as an IAM

message 90, to effectuate a connection to the indicated

30 long distance carrier. As a result, a call connection to
the desired long distance carrier service is achieved.

As an alternative, the signals 410 - 420 communicated

between the SCP 400 and the MSC/VLR 30 may further

comprise other SCCP based signals, such as a Transaction

35 Capability Application Part (TCAP) or Intelligent

Application Part (INAP) based signals. After receiving

the USSD message 250 from the mobile station 20, the



recei ved access code. As a result, a call connection to t he desired

| ong di npany or service is 15 est abl i shed. . __Reference
IS now %‘SQ‘?’?’(Z&% G 6 illustrating a service cont rorcygﬁ?ﬁmfch) 400
interacting with an MSC/ VLR 30 to provide an appropriate access code
to a roam ng nobile station 20. As anot her enbodi nent of the 20
present invention, a USSD handl er 450 associated with the SCP 400
determ nes the appropriate access code asgpci at ed with the PLWN 10
currently serving the nobile station 20. In accordance with the

teachi ngs of teeer\pirgs MBC/VliRe A0 bmansmits & HECEPpb: CENAPNs igHal etd40he
associated wt hﬁzcﬂ‘}fél t afl. ] a USS ssage .250 to
the SCP 400. des e 'g#u%ﬁé%%n?t 8§ %ég'ggﬁégggégggg%élén%?éjﬁegogﬁg 3%8835
code di di'ed aysindlasbimeanamsaei besandedenboig,ngthe SCP 400

particul ar | ongetlh Shanss ERET IR0 Atdsh Weble! RE RUB ted wi The
USSD handl er 320 associated.with the servi,ng 30 © MsC/ VLRe30 Vfletfl::ijé:vggg t he

transmtPed USSHHeRkayBC3540p gnd commuynd qagess-hf efer Brine@sacRasst he
message i s i ntendledbiok to thet berSGRAMBC/ALR JESELL , atdens£CceinpdodSSD
nmessage i s TCA%rg{l@q;ited to a USSD handl er 450 associated with the SCP
400. Uilizing its associated table correlating each 35 net wor k or
geogr aphi ¢ | ocat i orR@fehenfeapsy opew amedacdessFIG. 7 idddsstfwatimgayekcul ar

| ong di stance HGasdheF, ' acc o be
used by}bhe nvbiléﬁé% eﬁ$@%é§§%§g$%85he prggéﬁﬁnlﬂgénﬁbgn. pRa Rafe1k

PCT/ US9 2261£§ubscriber associated with the mobile siation 20 dipiei s8R 20
to acquire accessed® ddie deeintadyliangadpsteieglar lond &ildteince Ardier

Station have rorhees BRECRER SSooBrante SBUIRD W TLRESH0: RERNC 400
my 5 further esvfnuni tat eastehtahn HtRe40apprepréatei nathess code
identifying the same long distance carrier within the
15 current visiting PLMN, the application module 140
associated with the mobile station 20 transmits the USSD

message 250 containing the subscriber dialed access code

to the serving MSC/VLR 30. The USSD handler 320
associated with the serving MSC/VLR 30 receives the
20 transmitted USSD message 250 via the attached BSC 50.

Upon realizing that the received USSD message 250 is
intended for the serving MSC/VLR 30, an application module
500 is invoked. The application module 500 then further
transmits a signal 520 containing the subscriber dialed
25 access code to the HLR 40 associated with the requesting
mobile station 20. Such a signal includes a Mobile
Application Part (MAP) or other SCCP based signal. The
HLR 40 already contains data Rl 510 representing the
current location of the mobile station 20 and received
30 from the previous location update procedure. Utilizing
such location data along with the received access code,
an application module 280 associated with the HLR 40 then
determines which long distance carrier is being attempted
to be accessed within the current mobile
35 telecommunications network. The application module then
determines the access code appropriate for acquiring
access to the desired long distance carrier within the



current location of the nobile station. As fully descri bed
above, such data are conmmuni cated by the serving MsC/ VLR 30 and

mai nt ai wexodmr782he HLR 40 to keep track of t he curr edtrbseeateion of the
nobil e station 20. 10 Accordi ngly,. the-SCP 400 transmts a

connection-| ess signal 430, such as a Signaling Connection Control

Par t (SCCP) based signal, to the HLR 40 requesting the current

| ocation of the nobile station 20. Retrieyvjng the data previ ously
updat ed by the | ocation update procedur e,'“t“he 15 data identifying the

current | ocat] f. the bi.l e station,are transmtted back to the
requesti ng SCgu%%(?%t égog%%‘%]a(f 2:28??1% i z?‘h‘bhtﬁe%?ez(?mdl FE&Gh
data, the COARCH 4 (tharh etk atseret t bedsbahk applbpr isetrer iage GEC /0de 30

appl i cabl e foriaceesshag (le Pesbded: 200 Het angh GRS &L A0n mdddi 0 the
current nobile tel ecomuni cations network.” The ascertalned access

code is then COMBRECSERECBAEKERIN tHhe serving MPC/YLRSED VEReBOEgwajid

4%0) g Tﬁ}ﬁ USSIheI"Iaﬂdl:eiv&ZOacE:ess AESDE idabecéh\éé trkkafEéh Ssta{t-_)_men'\/fé@ MR 3(230
then further r s the rece message to the i|e station

25 (si gnal %@béPTﬁgéﬁoﬂﬁses%qeat %’ﬁﬁ'zo ?ﬁe?ﬁolr‘f%"r%tt 3k°ve' the

out goi ng cal | mdninect isdatdo® ulol | theg t beigéneteed ancesstgoing aoddel t o
the serving MR 3bn sy [ R 3 rt:her gransmt a
call setup nessalllge,, SUCh as iﬁa%Aﬁﬂﬂew%%e%s_g{gsg/%F {%ye‘%&écz’[@ﬁiﬁée%&
connecti on to XS LYSE e s3Fode | ol @ FigHdaT Ranner, Acall ;alup a
cal | con@ecti aedsage, sudhe geSided 1AM IndESL38CIEAr iaQf SBLVHES iXe

achi eved. .JAs .ap _alternative e sjignals 410 - 420 conmunj_cated
between the SCFAFTETEY E@ %Wlﬁ“%ﬁ#&%ﬁ g‘ﬁé’r to e%feEB%Y'?s% ‘Eﬂrﬁﬁer
SCCP based si goainsctdoohwashatle adsattedidly disCapeki thryieAppeieitd on

Par t TCAP) or | i I i t signal s.
Af ter Eecei 3/i ng A %H?e%%%%lgerﬁaseénaﬁggﬂi%ﬂ% roﬁfkﬁée pnxt()%);l\%%? sjggt?e%gcnl t he

WO 98/ 27782 Yreference is now made to FIG. 8 ipduWsUSeLingsE) serving
- 13- 15 MSC/VLR 30 providing an appropriate access code for a
roaming mobile station 20. The HLR 40 associated with the
mobile station 20 has access to a register Rl 510 for
storing appropriate access codes for each mobile
telecommunications network. Whenever the mobile station
20 20 roams into a particular MSC coverage area or into a new
network area, as fully described above, the mobile station
20 in conjunction with the new MSC/VLR 30 performs a
location update with the HLR 40 (signal 60). The HLR 40
is, in turn, informed of the mobile station's current
25 location. Utilizing such location data, the HLR 40 then
retrieves the appropriate access codes for all relevant
long distance carriers for that particular serving network
from the register R1 510. The retrieved data are then
downloaded or copied to a register R2 550 associated with

30 the serving MSC/VLR 30 (signal 70).

The mobile subscriber thereafter dials an access code
not recognizable within the current PLMN. The mobile
station 20, in accordance with the teachings of the
present invention, originates an outgoing call connection

35 310 without altering the received access code to the
serving MSC/VLR 30. An application module 500 associated
wigp the serving MSC/VLR 30 then access the register R2



serving MSC/ VLR 30 transmits a TCAP or |INAP signal to the SCP 400

requestlnﬁ an agproprlate access code to be used In a simlar manner
as descriBet2us the SCP 4 t he cor r EEX/USRAUBSO code
associated with the 5 curre THWETOHA%@& ¥dnmuni cates the det erni ned
access . code back to the kervi REPM¥CED/LR 30 via another | NAP or

TCAP signal . Reference 1s now nmade to FIG 7 illustrating yet
anot her enbodi nent of the present inventigs. The nobile 10 subscri ber
associated with the nobile station 20 dials an access code

identifying a paot andl aonvery sditheanssceiared edccess co@evi@enthi 1ﬁ§t a

recogni zable WLl folher i SALT A0oELI carrickDyOLARE gg&agfje”gag@t he

appropriate actess cod ng he  sans
within the 15 an pprepriatg siadess CpldﬁNldenhefyalp@Ith@tsame wiisdhiilre the40

associ ated W t futRentOBiMe, Stlilak il EBQ”§€£E§e§Q@ Q@é@ﬁs codeMBEs2ge 250

cont ai n| g the subscri b r dialed access code servin VLR
30. USREYh&AdES PRKGFY num %ESOEPaeeaeﬁ%t?qrﬁhseﬁeﬁhgews%pvsR
recei ves the 28istahcansairiied HSSDl&esiagefZEQt\aaaeHhe attached BSC 50.

SBrvi ng MEGI VIR 30, ARACEEBRSLYE T ST IsANTY the Ak, embagiRBRtoTaellY
appl i cation modeEersbedt Iablcwburtahetroamlng nokaiisan $lsbacs1lgenl i§2@abientai ni ng
the subscriberadiakedd® or QEﬁﬁgir igf Fﬁg%égn@ QEQEE%DWEFH t he

requesti Q) npbil e st ation . g I nc es a
Appl i catilon ParbitiRE)g grheygasme SGGﬂslﬁ‘aé:@éem gRae . maipikle StatlHLfRQm ther eady

C?n:alnszgatadﬁﬁbﬁlé tf?%fﬁmmﬁnﬂuhﬂ%?hs netonHréﬁﬂém%€E631 cifgcéﬂﬁéﬂﬂ@bl|e
station an ecejve rom prevjous |l ocation ate pro ure
Utilizing tﬁ%u%ﬂr¥%ﬁﬁéﬁ?ﬁ? Jhgﬁﬁ %ﬁf?hﬁ tPetety Eﬁﬁﬂ%ﬂ% g%@
an appl i cati onappdopberia8e assecisataiod téand heohréndént hgnestabligdker @ nes
whi ch | ong di SEQﬂfe"CSﬁ‘ﬁéé@foﬂ%n eatstp%'llﬁtfggd long Wstalile c‘%&%@.% d

w thin the current econnunl cat 1 ons net wor
appl i cat¥%n nodul e %*H&ﬁ‘-"ugh P’él%f%?m@e@‘h@éla@@és?s ‘éﬁ)déh@ppﬂ‘%ﬁ‘»@ét émfdor

acquiring appaegsfst 8ft bBRedpritedt! @RTedLIbaANGA VAL WYt A
in the accompanying Drawings and described in the
foregoing Detailed Description, 1t will be understood that
the invention is not limited to the embodiments disclosed,

20 but is capable of numerous rearrangements, modifications
and substitutions without departing from the spirit of the
invention as set forth and defined by the following
claims.
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- 14- current geographi c Such a determ ned access

code i s wepsg/daansm tted back BHISI"SH ErT MA VLR 30 pct/uset/iaeeagnot her
MAP based signal 530. The applp cati ABp 500 associated within
t he serving MsC/ VLR 30 then forwards—bs ecei ved access code to the

nobi l e station 20 via anot her USSD message 300. ”“S i3s gpd
above, the nobil e station 20 then or| gi nates an

connection towards the serving MSC/ VLR 30 Weilizi ng the

access code. S ner, a call setup 10 nessage such as an
| AM nessage 98],{31}73? Fg‘?\gﬁ@ﬂ Eg transmtted to the connected PSTN
100 to effectuate a call 1. A methedtian avdessting detsélmbmmrgtctﬁtstcmmce
carrier servic VLl o] 0 t]tth:

i nvention, %erv1]g:gr eﬁgg |§Snowl%gé;e%Q%Eﬁ%éb gwﬁphst%atl ng a S VI ng 15
MSC/ VLR 30 pr oVedEergmannigatapnisat dretew@des codeaidr &elecommugdidiatg-anshi |l e

station 29. Th%eﬂhadg)iﬁéﬂEiﬁﬁéﬁiﬂw 8 pABticularMBbikesShalier 24 tias
access to are |S&1ter ro rlate access codes for

in
each nobile nPgLa‘Fla&H'é:Yne‘?ﬁoFﬁgeﬂ?ﬁgﬂﬁ eFatpengphiaty /i on
20 20 roarrssnantiomtpmit icompari shiiG ahiecrsagpsaicfa or into a new

network area, as fully.d ‘1‘9}/&% %&ag@%g té?:%tri%?x' L& %ﬁibggmn to #kddk

conjunction with the new or s ron up Ate W th
the HLR 40 (si Qn@larGG)Cu:L'ﬂiFe qq_lﬁcmmunlcaqlgma wexiee i nf or med of the

nobi | e sy@tion's CUHeQ:’Etruafhlng I@Cﬁ&kerﬂcum&l lone! ngF sgghal 9qatrlaqat§at@ the

HLR 40 then retrieyes riate access codes, for al evant
| ong di stance 5§|1FF’8P“§‘uPE’JFaH1%’PSp§ SCEHERY f& 'sal % he
regi ster R1 51&tat‘ﬁhﬂ1 sretrieved data are then downl oaded or copied to

a register R2 550 assoelalam i th 30 c: S, SYlog VRGHER A4l aila 70)-

The nobil e subscrlber an access code
recogni zabl e wivitfith ﬁﬁédcmﬁlﬁﬁomumcatm neprvéce for ssatLdorﬁem){lngh

accordangsg Wt Vtetl%dnﬁﬁﬁﬁdmdﬁs e work; dHEsent invention, originates an
out goi ng call connection 35 310 without alterjng the received acces

code to the sASASTFINECAILR 5OleaAmEsRl ¢ SIS v g R3St ed

identified access number.

2. The method of claim 1 wherein said step of
20 determining said serving telecommunications network is
performed within said mobile station.

3. The method of claim 2 wherein said step of

identifying said particular access number further

25 comprises the step of retrieving said particular access

number from a subscriber identity module (SIM) caxrd
associated with said mobile station.

4. The method of claim 2 wherein said step of

30 determining said serving telecommunications network
further comprises the step of receiving at said mobile
station data identifying said serving telecommunications
network over-the-air from said serving telecommunications

network.
35

L



with the servi ng M5C/ VLR OBthlqulgcggess the register R2
15 - WO 98/27782 550“’\.- e |“he !’ecei ved access codepé%gynfg#ong &

c
particular Tong dist Eiﬁ“ﬁ NH it =t T PLMN t o
appropriate access ¢ ‘ g t1RET & X in the current
PLMN. Wilizing the retrieved access WUdéERs the| 5 new cal | ed party

2\
nunber, an access to the desired |ong di stance carrier service is
ef f ect uat ed. Accordi ngly, ut7-izing the above enbodi nents
fully descri bed above, a roam ng nobile subscriber is able to

access his or her preferThal Iepighedstahceckaini et wihereld saidtidagang
the sane accessongdfEses The1IDRIlHI! atdOi: PFyt ReaT) datﬁnp%%fesentin

teleconnunicatiqﬁi net wor k aut omati cally ascertains e curren
| ocation of t FEIfbHFTE At OECIRTSRIFHetORRenetWork. gppropriate access
code, and conveniently establishes a call connection with the

specified | ong distance rier. . t hough .preferred enbodinents
of the rrgt hod and 63: _ ‘ﬁg%pgl(raegthl?id‘so?ftﬁélaﬂf“es ntw%%f&ﬂiﬁﬂlﬂa\%%eﬂk
illustrated determinintesaidospaningg terlasonysirsit ests i betdvdrk t ard
foregoi ng Det aidiefl dRSSIdMidhe 1 £y Whd | D63 Ungler t t
invention is nof' imted .t {the e&%o&%ﬁ%nts dlsc?%gg%r gg&esé %ﬂ?eigge
capabl e of nu PP&%@EnénF§}eﬁ%mW?$%ﬁﬁq%ﬂﬁﬁ node assgedaseBsWithtions

wi t hout depar tsanigl fserwime tsglleéddmphinidLcions netwd¥RNtion as set forth and
definedlgy the foll ow ng cl ai ns.
7. The method of claim 6 wherein said
telecommunications node comprises a home location register
(HLR) associated with said mobile station.

15 8. The method of claim 7 wherein said step of
accessing said telecommunications service further
comprises the steps of:

transmitting a first data packet containing said
indication from said mobile station to said HLR;

2Q identifying at said HLR said access code associated
with said telecommunications service represented by said
indication and said serving telecommunications network;

transmitting a second data packet containing said
access code from said HLR to said mobile station; and

25 originating from said mobile station an outgoing call
connection using said received access code.

9. The method of claim 8 wherein said first and
second data packets comprise Unstructured Supplementary
30 Sexvice Data (USSD) messages.

10. The method of claim 7 wherein said step of
accessing said telecommunications service further
comprises the steps of: |

35 receiving at a mobile switching center (MSC) serving

said mobile station a first data packet including said

indication from said mobile station;
) 0



16- CLAI M5 1. A nmet hod for accessing a
teI econmuni cat i onshistaeey H eplacsiphi | e ‘ station within a .
pl ural |w_¢d9siz;l'_1$! eg iﬁ\ ﬁﬁﬂi et Wr z 2ald tel _e;:(ﬁm’run'm:ﬁ]sb‘?mm d5
service identifie . ber within each of sai
plurality of teleconnunlca or ks, said nethod conprising
the steps of: recei ving ar~a-nobile station an indication
to access a particul ar tel ecommy gl cations service; _
determining a particular one of said plurdlity of tel ecomunications 10
net wor ks currentl | S S
t el ecomruni cati on yti-%%lnﬁl@ﬁﬁ‘gda r@% | n(ﬁ%tr% ﬁgegnhgﬁgs ﬂ%’%‘—lg%nlnrcéélldsltngr
(HLR) associ af8ddingisatdompfivom said MSC goqatsagst HLR;
transmitting a fir aae@%tﬁyaﬁgk@tt %‘&HHaHIJRn%aS.@' ﬁclc@@lsf:%d%n 2l SRl

nmobi | e nt said HLR; dentifying at said
HLR said accé’é’ﬁ’n&ﬁt} ?6’8?“5‘5“8&%‘:&91’?&5&”1% reprteéleé‘@@ﬁirrﬁ’m &&ii%ns

service Sepresleudlleﬂtﬁy:rsamﬂ |sad1cb&telmrri,ng telecommunlcatﬂdrfm&réﬂvidm a
second data packet ,qaont aid ac unb HLR t o
said nobile station; %ﬁl@ﬂ%gs 4 ggééng es‘gérhgéésg%%’?t e ecorrr?l}r%n(?a:ﬁ I ons
service from g@qqiwﬁ;mg esasitdatacmawqmiechrom ssaid] Hiderha foadidl M3ss

nunber . transmikting THE J&%A}Rﬂ 8k 8! %d@létmﬁﬁélﬂdfﬁﬁéd siligp of
determining said servin el ecommuni cat’i gns network 1s™ perforned

Wi thin said mdGd&Sstadofrom ’E‘?ld usE o saigl mobfde fAdPHF F%hi m 2
wher ei n1@ai d step @frighndt frg ngnsaudgednti ctual:lalr connectiofCEEsm rHalPr
further conpr t he p. of etrleV| F rtlcul ar.agcess

Bl atl%ﬁ”ﬁgﬁﬁﬁ %f ?é% égia

nunber from a"Subscrib T AL N ed with said
nobi | e station. 30 ) The nethod of claim?2
wherein said step of; det@{dnpdogogabs é@éYﬂn”Qo wherein fs%haccmtgy Gald ons

network further conprises the step of receiving at said nobile
second connection-less signals comprise Mobile Appllcatlon

15 Part (MAP) based signals.

12. The method of claim 6 wherein said
telecommunications node comprises a mobile switching
center (MSC) serving said mobile station.

20

13. The method of claim 12 wherein said MSC receives
said access code associated with said indication from a
home location register (HLR) associated with said mobile
station during a location register process.

25

14. The method of claim 13 further comprises the
steps of:

receiving at said MSC said indication from said
mobile station;

30 retrieving said access code associated with said
indication and received from said HLR; and

accessing said telecommunications sexrvice using said
retrieved access code.

35 15. The wmethod of <claim 7 wherein said
telecommunications node comprises a service control point

RN R A N A



-17- station data identifyihg-sate—serving tel ecommuni cati ons
net wor k W&%/ﬁﬁ%ﬁ ai p;f €1RENHas Been ReplacsalEBT SHSVBHN | el ecommu Fﬁ.@s%@%wgtmr K.

5. The et of ¢ sat®lABEDa conprises Ce

Identity (CA) data rglmﬂumwg HLI d—SETViTig tel econmuni cati ons network.
6. The met hod of cl said-step of determ ning said serving
t el ecomuni cations network and said step of identifying said particul ar
access nunber are performed w thi® a tel ecommuni cations node
associated wth said 10 serving tel econmuni cati ons network.

7.  The net hotfeR! @sfqrirtasemith saild teierommenterbinhs st aekstiag

conpri se UnstragidredoSuepsesensary Service Data (USSD) nessages. 15

8. The nethod of claim1 further conprises the steps of:

receiving at a nobile switching center (MSC) serving said nobile station
said first data packet iAcl mdithgdsaifibt NdheéGésOInGr oOfeiadmpblbatsbaki on;

transmtti ng c ctio €ssS sign i nclu sai d |nd|cat|on from
sai d s ﬁ%é%{%é%al ﬁ' %Bbli std glontr%.dh%gtl o PFurEddty of
connecti on- |es%e%¢<gwamunmauucng smedt“md@ss rmadxér telecommbinaomsabasH R
to said MSC, gervice 1dent1&&@@5@§tér§h ?cggéa ﬁgégtwégﬁkHd'ng

said access code fromsaid e star
originating an %ﬁ?g&lufﬁ%ﬁlpéBﬁﬂ%éFVo@ﬁr%ﬁﬂ%ﬁﬁ@ﬂ?@ﬁﬁ@%ﬁ@@%tP@ﬁwegkﬁg sai d
25 recelveﬁahﬁc&eﬁhﬁdnbemprlslng the steps o8- The met hod of claim 8

wherein gaid first nd.connect | nal s conprise

Mbbi | e Appllcatlon Fiﬁ%ﬁ B) 1p5sd ?l%%ﬁ%sé% a mobil8' dtation from a
partlcular one of said plurality of telecommunications
networks currently serving said mobile station;

receiving at said mobile station an indication to
access a particular telecommunications service;

15 determining said particular one of said plurality of
telecommunications networks currently serving said mobile
station by analyzing said received location data at said
mobile station;

identifying a particular access code associated with

20 said telecommunications service for said serving

telecommunications network at said mobile station; and

requesting said telecommunications service using said
identified access code to said serving telecommunications
network.

25

17. The method of claim 16 wherein step of receiving
said location data further comprises the step of storing
said location data at a memory location associated with
said mobile station.

30

18. The method of claim 17 wherein said memory
location comprises a Subscriber Identity Module (SIM) card
associated with said mobile station.

35 19. The method of claim 16 wherein said location
data comprises a Cell Global Identity (CGI) transmitted

by said serving telecommunications network.
* c L M S *



30 10. The nethod of claim6 wherein said tel ecomuni cations

node conprises a nobile smﬁtchlng center (MsC) serving said nobile
st at i on WO 98/27782 PCT/US97/22618-

11. The nmethod of clai m JTH®eHRH ' > teceives said access

nunber associated with sajd ing a hone Iocatlon reg| ster (HLR)

associated wth said nobi Iocatlon |st P cq d

5 12. The net hod of claim urt her co e 5
receiving at said MSC said indication frdofisaid nDblle

retrieving said access nunber associated with said |nd| elved
fromsaid HLR, and accessing said teleconnunlcatlons
service using said retrieved access 10 nunber .

A method for accesspflg trBkeGRITREYH CaE QIS JET YhC&H e § q't(rrgguie(ftep of

station within, %?fgl U%allt of .tel econmuni cati ons netwo
t el ecommuni cat? ying salgeP§F8§S|&Qéﬁfﬁqﬁfhﬁfzfqﬂﬂﬁiﬁﬁﬁe#h%c%b%B

number wit hi n efichrenfr isatithgd| saali t ¥coéss 15code (R RGP CRlikBNSgaid
net wor ks, saidg . L he. st eps | vi ng at
a nobile tel ecormumg ?%%Orﬁl"c‘) iGRrions E?E‘ﬁ%ktfﬁﬂgn?ﬂ@dsm card. from

a mobile station, said first signal requesting an access number identifying

a particupar tgl eqERUAI Cald,0ns, SELVd | asggfé@&gﬂ?m&tﬁ s
t el ecomuni cati ons, networ k serving sal a 20
transmitting sSEXVIFE stf gRal MPPAAEsaFERFLBR | vitdhigtomuploarilosy nofle to
a 10 horel ¢é ocahieics €UbBE ern(euhrB):késsocéaait@d e 1bcSahtn 1BRE L €ns

station; nin at sal, LR sai d acce nunber, .
associ at ed wi thoEgrge séfi\?lggg%Rd b 6}: d‘ﬁﬂﬁl%‘é‘f‘?%smﬁ@?%r‘ﬁlthm
recei ving at segd@hnebi I@#@IpbmmhntyabﬁonﬁkMImmrm gnatwébrks 25

said HR sai dséf&%@tﬁb@”@émﬁff% bngnsabfeflst e ned access nunber;
transn1tt|ng sai d second si sal | @ f el ecomruni cati ons node

to said nobile st at?%?ﬁlvmg at a m°blle ﬁ%@’é%%r@“amfb@m{onaﬁiosapéeﬁébl | e

t el ecomini cata onsaroreulHr acesecithications RIRGUENUNLGARI 0ORSLSBEVI CE

using sai d sccggg,utber fromsald gYLe siatl o

by a particular
telecommunications network;
transmitting a first signal requesting an appropriate
access code associated with said serving
20 telecommunications network from said mobile station to
said serving telecommunications network;
receiving a second signal at said mobile station from
said serving telecommunications network, said second
signal including said appropriate access code; and
25 requesting said particular telecommunications service
using said received access code from said mobile station

to said serving telecommunications network.

22. The method of claim 21 wherein said first and
30 second signals comprises an Unstructured Supplementary
Service Data (USSD) messages.

23. A method for accessing telecommunications

service for a mobile station within a plurality of

35 telecommunications networks, said telecommunications
service identified by a particular access number within




30 ° and . SBe@ggg,ﬁgédng, In response to said request, said

. . gh, -
Eellgc?%%&?,}skon Tﬁﬁ“mﬂu é“het iquiAQfBEEfgl i m 13 whereln Sa d-Fitst and
second signal s NStk

Supplenentary Servi ce Data
(USSD) nessages. t hod of claim 13 wherein said
step of accessing said 5 teleconnunlcatlons service further conprises
the step of accessing a particular -21-1 ong di stance carrier service.
16. The nethod of claim 13 wherein said step of determ ning said

access nunber eashperff osatd @lugmld tpwbof eteébecommaicestiooss nedoerki)
17. The net hgd;af gltqlld@ 3 rse:L sad ég'%g &4 £l ecommuni cat i ons

node conprises a nmobile swtchin center serving said nobile station.
18, The method of TECEATARY AReh AnPbLEE §Q¥W%°§§68ﬁ§ BP@Rat ot imst

conprise Unst é&@ﬁ'ﬂﬂEdtSﬂﬁBhQﬁfE&HarﬂrcSﬁr‘éﬂ Chobal e (éﬂ%’ia)oﬁressagas first
19. The5 nmet hod of .cl a wherein said fi cgjstecond S|pqanq: 1
conpri se Mobi & &IFS&PFﬁ l?%r?n(ﬂﬁﬁﬁs%dgé Eﬁé%ﬂi yin rticularso,
The met hod of telleicominitertdionssai d dersiceand seswowiadmhect ivarth a
| ess signals ri ZQ%ﬁyi QQggﬁﬁg' Jg?ﬂ; r SER, %g@
si gnal s. Egmd%ﬁl_ 1_.1#%e met oc#g%'c aléno%a%er{r_‘%én sa%t stcgzgf
accessing said detexplnimifidadicaess gie eafapehatedomitiis it tdhe
step of accesgieldrihdadidddmiurdicat ion®NGetlhStiance carrier service.

10 transmitting a second signal from salid mobile

telecommunications node to said mobile station, said

second signal including said determined access code;

receiving a request at said mobile telecommunications
node to access said telecommunications service using said
15 access code from said mobile station; and
accessing, in zresponse to said reguest, said
telecommunications service.

24. The method of claim 23 wherein said first and
20 second signals comprise Unstructured Supplementary Service
Data (USSD) messages.

25. The method of claim 23 wherein said step of

accessing said telecommunications service further

25 comprises the step of accessing a particular long distance
carrier service.

26. The method of claim 23 wherein said step of
determining said access code is performed at said mobile
30 telecommunications node.

27. The method of claim 23 wherein said mobile
telecommunications node comprises a mobile switching
center (MSC) serving said mobile station.

35
28. The method of claim 23 wherein said step of

determining,h said access code is performed at a home
. N )
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22. A nethod for accessing tel ecomruni cations service for a nobile

station within a pl nmuni cati ons networ ks, said
t el ecomW¥Ri9%847183ns T Btk Vs ‘?e B&IB ified by a parti CRCaUSaumess nlnber
wi thin each of sai d ‘“{IM

or. HASBE'ﬁ unt ¢ .
met hod conprising th 1CE receiving at a nobile
t el ecommuni cati ons node a request Si mtted froma nobile
station, said request signal requesting ap,access nunber identifying
- 20 - a particular tel ecommuni Cations service associated with a

t el ecommuni Catloﬁatlon regNSt &Pl K(BRE Vi %s%%ﬂ‘tﬂg@' LA tH 269% mobile
transmtting first con ectlogeless gnal  from saird " nobrre

teIeconnunlcatl%%glﬁgdes?b aSS&Py EthﬁﬁtFemppbﬁhﬂg(SéP)S§§§§cpéted with
sahg 5 ser vi ngtrahscnming eatfiiess BehME&kléﬁgD§§éléEgﬁ%¥ Qg%ﬁﬁ%ﬁ§d d
nunber ; b ess _nu ssociated wt ai
serving "OTE %85%%%%{ca |g%§§%é §§ a OS%?Hg requesting said
rece|V|né at s%?ﬂeﬁﬁbFP@efeﬁééonnunlcatlons node a second connecti on-

| ess signal fronlsaréc§§91n§ah€ %%99P4mﬁﬁﬂﬂ§cééfghéﬁﬁﬁhf%%§$% énﬁogglng

said 10 acces ransmttin N sigh %from
said nobile te?%%%ﬂﬁuﬁ?%%f?%h%nn%%%st%lgnal frogasaidoBlRe saadi sacosndid

return signal cochedtignshedsdeighflnedc2aaes§ BHIBChccess code.
receiving a request at said nobile tel ecormunicati ons node to access said

t el ecommuni cati ons service using said access nunber from said nobile
station:1%5 and29. The methodaofesdiaig 3o wiespainsesidd saidst egrast ,

sai d tel ecomugé8hEONEoRRE¥E £6n-1ess signals comprise Unstructured
Supplementary Service Data (USSD) messages.

onmmuni cati ons networ ks, said

30. The method of claim 28 wherein said first and
15 second connection-less signals comprise Mobile Application
Part (MAP) based signals.

31. The method of claim 23 wherein said step of
determining said access code is performed at a Service
20 Control Point (SCP) associated with said serving
telecommunications network, said step further comprising
the steps of:
transmitting a first connection-less signal from said
mobile telecommunications node to said SCP requesting said
25 access code; and
receiving at said mobile telecommunications node a
second connection-less signal from said SCP, said second
connection-less signal including said access code.

30 32. The method of claim 31 wherein said first and

second connection-less signals comprise Signaling
Connection Control Part (SCCP) based signals.
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