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BETWEEN A CDVA NETWORK AND A  GSM NETWORK
WOEROSSSREFERENCE TO RELATED APPLI CATI ON [ 0001] pdtius2004/008543

application clains priorityltfromU S. Provisiona

Patent Application Serial No.60/455,909, filed March

18, 2003. FIELD OF THE | NVENTI ON [ 0002] The present

invention relates generally to wrel ess conmuni cati on

systens, and nore particularly to systens that permt

ﬁé%ﬁﬁ@i@&%@ﬁ%@%&ﬁ%ﬁ%@% AND A
access (CDWVA) is a dig N Kechnol ogy that
i nherently has relatively greater bandw dth capacity,

i.e., thatCRUSS-REFERENCEITO RIWEATED XPPLICATTONT €
tel ephone calls per frequency band, than other

[0001] \yi Fhds applicatiametaimsaaiorishiroadhRoPeyyisenal Reteaiodenlicati¢neSerial
r Ck | hgi s of CDMA inherently provide

2‘@5’3)?4355?@%%@5 f’lléﬂg’.ﬁﬁ S. Patent No. 4,901,307,

incorporated herein by reference, sets forth details

of a CDVA system which can be used to transmt both

voi ce calls and non-voi ce conputer data. [0004]

Despite the advpitepasr g ; Wi rel ess systens

exi st that use other principles. For exanple, in nuch
[0002] ofThehmesent incte:EEM rektagpederalih ke virelepd oymmanicetion systemsf and more

time division multiple access. [0005] W CDIVA

iRy S Bert iR BFEEE T carn P Rtoat Aan SVl and 2 GSM
wettlless communi cation systens can be thought of as :
having two nai n conponents, nanely, the wreless

radi o access network (RAN) and the core infrastructure
whi ch conmuni cat e HEB Ahe-RAN and wi t h external
systens, such as Fé@%@@%@ w tched tel ephone network

[0003] (RSIdY) divisien |1ﬁhRig)[&tac&d§§lf {ADBMIAT iy aaldidiQuokiréleds technology that
exclusively for data calls), etc. The core

iereadly rhgs trglatively sHepterabaWwilthncapaaityy dre-oliat hewndy permits the
OCH a r pensi ot _jin .

REFLE 1, ok n Thole' K DRAS iuendyl Aol L TBnG! wireless
pomtrmahton dechaolppies.t Xardovet)lthe ispedd dpgpinaal principles of CDMA
system specific call swtching, bscription and
R HTONGE HERET CIEPBRIHANT Al SERPEONPndo0kAg: incorporated
Rideld BOrer&Oms CpeRlth VetAiR O f Wﬁ%"’éﬁ%ﬁﬂ 4vhich can be used to transmit
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both voice calls and non-voice computer data.

[0004] Despite the advantages of CDMA, other wireless systems exist that use other
principles. For example, in much of the world GSM is used, which employs a version
of time division multiple access.

[0005] Whether CDMA principles or other wireless principles are used, wireless
communication systems can be thought of as having two main components, namely, the
wireless radio access network (RAN) and the core infrastructure which communicates
with the RAN and with external systems, such as the public switched telephone network
(PSTN), the Internet (particularly although not exclusively for data calls), etc. The core
infrastructures associated with the various wireless technologies can be very expensive,
both in terms of hardware and in terms of developing communication protocols to
support particularized, typically system-specific call switching, subscription and

attendant authentication and call monitoring, and billing. Consequently, the



2 conmmuni cati on protocols of one wireless system (in
the case of GSM GSM protocols, and in the case of

weDosech as cdma2000- 1x, |S-41 protocol s) naRCTHUS2004008543

[0006]

[0007]

[0008]

[0009]

[0010]

conpati ble with those of arther system w t hout

expensi vely prohibitive alterations in the core
infrastructure of one systemor the other [0006] It

woul d be desirable to aut entlcate b

RSl DI SR e RELooS SHOPERGP Sheder AGCSAL GSY protocols,

ahd an GaAcRased ARA bhdnh é%ﬂnﬁ@b@@l@i‘mﬂ A9V AR AYET may not be

and enabling the use of a M based core
cotfipatdtle wiath @SC &fi amotheCSytens Wiﬂloaht:Xpemsmb'fprohlbltt\hEalteratlons in

rid.. OOO nobil e station may be
ﬁ}oﬁ’acﬁ’reﬁ fgﬁ%W%mitﬁogﬁ]Fﬁce with a GSM core
| 1t hvadeld b&&défrﬁbl%@ EuthéhtlcﬁteQbetwélﬂ'f:athBMA‘il Rt Stk A& a®SM network,
CDMA i nfrastructure when e.g., the United States.

thoxpbmrenabling tie uMmC@Mﬁd@@@} RAN owish dtspatendaft advantages, and
g%a% gtl}trlée gé’ee{;'if) 5 %M %a Cc(;%:rrﬁungllgalcg}? : grﬁzg %}é)?\é\@e%ﬁ 48 éﬂlt in much of

detwedk and a CDI\/A netvvork to enable a nobile station
(MB) subscribed in_the GSM network to commruni cate

ustiig: ¢ Aealappde makilswation WAYHE eaatied to erlvientpaeausly interface with a
G LG ﬁﬁa&cﬁlcﬁfr@ Whetid) ng ggé&;e tcﬂaﬁrﬁ?‘l 5 haecﬁ‘RJEA | Srrastructure when

station as accessed t'h gl c unit

opefg.gbe BdittdSwiescut e programlogic to determ ne

whet her a paraneter received fromthe nobile station,

the paraneter representing a count of a predeterm ned
event that isSyNMMARY!OF SHEEVERORIENENt between

the GGG and nobile station. [0009] In another aspect

ofIntane aspege af therpresgniganentian, yeeotradl golvad galeWwaBOGGG)Ss configured

fi d
KERlasPH SRR MRE e AR Ebean s ST Engaps tg pnable o
ﬁMB)le StaBSﬁ‘ (Misg dubsaribeLinGRMGSR Weivkork @o eomNAicGRL ®ing the CDMA
us the CDVMA network, conprising neans for storing

EPMPpFising pelatabpee m&gur@dﬁ sipreohniaber of digessdhamphide station

r C r 0
get erm nena}%etahde(g %r?&( %a}r%) e %{? C?’g‘@gm\?éi dg)f F%éérﬁ%%% grogram logic to
detbinhiee Stvhtthan a phramptet auvediedsd e ehe niriobile t digiohu I’lb@ rparameter

of tines the nopile station has accessed the GGG
EOUESFRYRE £ fouat écpr?ffﬁﬁ@a@neef evenprhat 1 gemppylly eagreed upon event

Bl heBSGaRAsRAEE stfien GGG [ 0010] In yet anot her
aspect of the present i1 nvention, a nethod of wreless

c dnrannibentspensof the timeemtion, mmewétg\IWak gatewyag (GO is conflgured to
P Rp SR Be B bk S g e BHUR btk ensble o
GOBIE is®88n (MS) subscribed in the GSM network to communicate using the CDMA
network, comprising means for storing a number of times the mobile station has
accessed the GGG, and means for executing program logic to determine whether a
parameter received from the mobile station, the parameter representing the number of
times the mobile station has accessed the GGG, is equal to the stored number of times
the mobile station has accessed the GGG.

In yet another aspect of the present invention, a method of wireless communications
between a GSM network and a CDMA network to enable a mobile station (MS)
subscribed in the GSM network to communicate using the CDMA network, comprises

storing a number of times the mobile station has accessed a general global gateway
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[0011]

[0012]

[0013]

[0014]

[0015]

paranmeter received fromthe nobile station, the
paraneter representing the nunber of times the nobile
station has accessed the G35 is equal to the stored
n r of tines.the bile station has ccessed the i

J{ o1 SPICTTRNIDG WPENRER 8RR TocENEd JFags dhg mobile station, the
bR epreERAPEHIR mu iR 8H1ﬁemg 'nﬁ)bﬁ@gf’d‘fiilﬁh s Qccessed the GGG, is
program of instructions executab by a conput
pausd tathe tstorgrbmfrobenod times iwdnolfile sbatml has sccessed the GGG.

[ [ b GSM k
b e MR [ Tt EVEp T SRIPNE] TediBbiaada srpodying 2
biygrisoMrraimRiibng ex&Epk by al Cormittdpidatart Y berform a method of
network, the nethod conprises storing a nunber of

piiieless chamwpisafiensbetweon aHasM zetveksal a (‘ngér attwork enabling a

RlcB 108 U s B KEVTRBMRR S, EPRiicefosing the CoMA

RERRIE! e membasaﬂﬁpﬁses tsttﬁm usiRimbef ofi tiss &IE mdWR! dtfion has
station has accessed t is equal to the stored

AcAsEeH BfZepeieb Llohad s%waye (GGBA path detesmining sketherna parameter
f%veh A2 knd nobie YRAHEH Sllth? dr el rggﬂa& qtﬁ@ﬁg 'nﬁﬁl%%f ftlmes the
resent 1 nvention W ecorre r ar en (0]
tItubﬂe sgkiph hadadcessed ¢heaGG, isosgubhe the ‘stbfﬁdl rn:gnlﬁ&foaltihmd the mobile

descrj pti on, rei various enbodi nents of the
Ftﬁg‘é‘h (ﬁ‘fc%tgls‘éa/\h &%:;iaand descri bed by way of

|11k uSdddREHEUA: thatSth¥y dchbBEmERALE ﬁﬁq)resteﬁfsldv@fﬁ%ﬂ {Nﬂ[‘ béc%me readily

capabl e of other and different enbodi nents and it
spneserd| to dbessi skilled in &wpablfmmﬁhmﬁﬂlmln@tdﬁmded NiCSKHIpthH,SWhGI'Gm

O SRREF 6P e e SR BB GRS SR scsion

Ars awun@sfeawaa ghetididngen desphblBlof BtheRhfd Hﬁfe@&t leRR0HEAts and its
as | [lustrative in nature and not as restrictive.

BRCEE dRtBERPET PaNbEF of HECHRAWONGSE: V09 offieguresperts, all without

ﬁ%}%\t@ﬁ rﬁaerIInQﬁé( ﬁh?‘%(ﬂ@@%{v&?m preeseﬁtsl%vgr%gmé[u %%C \%%cl;&grly, the drawings

@ﬁil&tﬂﬂed@e@hﬁitloﬁat@mage 1e&Xsh9d asallGstiibE lirenat8teaindQds as restrictive.
and [0014] Figures 2a and 2b shows a flowchart for
aut henticating a COVA nobile station 24 with a

amboal montEETAT CED Eaer SR RN e

sHogmreal $Hovska Uﬁoalg; deagrah of awirdés senmmmitationatsysier® comprising a

B haR RO R oS i, Yean) Bbars acvagot oH0). hd mobite

§@g¢,ﬂs®a§d 18, 20, 22, 24. GSM nobile station 20

i ncl udes a Subscr i ber I dentity
Figures 2a and 2b shows a flowchart for authenticating a CDMA mobile station 24

with a subscription in a GSM network 14 in accordance with an embodiment.

DETAILED DESCRIPTION
Figure 1 shows a block diagram of a wireless communications system 10 comprising
a CDMA network 12, a GSM network 14, General Global Gateway (GGG) 16, and
mobile stations 18, 20, 22, 24. GSM mobile station 20 includes a Subscriber Identity
Module (SIM) 26. CDMA mobile station 24 includes SIM 28. SIMs 26, 28 are



Module (SIM 26. CDVA nobile station 24 includes SIM
28. SIMs 26, 28 are WD 2004/084473 PCT/ US2004/ 008543

wa20enemMabl e engaged with nobil e stations 20, PEI/US2004/008543

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

respectively, in accordancetwith principles known in

the art. In an enbodinment, the GGG is a GSM d obal

Gat eway. [0016] The GGG 16 i nternetworks between the

CDMVA net wor k and the GSMneé rk 14. The GGG
femavablesengage inple figionsy, &ﬁ% 4 FeaPechivelywdn j accprgance with

) g‘i“zﬁ‘gﬁ%ﬂ‘? ac ER A B3Bodifhefif thel GO 5 ATSNPWobal Gateway.
eMhedG@EN16 inteme®ivks hettween khei SDMA AlBYork 11 2natdwhe KGSMt network
IR SR RRLSE a,  Bistelf GRf M ghAcHliRys Trab hgand receive

hﬁgdag@b! ©8%nd Péim fHétCIme L&@F oo zcag{mEQ BOM Ketdldtk 14.

000- 1xEV- DO woul d al so be apparent to those
sHh ah eghbodinedns, the CDMAelekanemwANSIm negyorkse Iiawguld be apparent

1 o e Pl 0 Cf MR BEEVER 1y o ol st coMA
R8s, indnidwe, Sk e irthRed € RAHADUOD- A tah8 cd@ESDEMIXEV-DO. It
(UMTS), and W deband-CDVA (WCDVA). [0018] The GSM

FerlfoRlko be 2pBaFeni @e@ogz salledst thesmt, thel GSNESwhwerli 1t may be any

%& Lolgg% | o‘ﬁ]&ﬁgféﬁz o 2u ?%WO% %lg A&cﬂﬁ@ @ﬁb‘[ %Y to General

RartkieeRadio deidces CEPRESY), I(JﬁSMsﬂLM))bﬁBeﬁTelacdﬁMJﬁbﬂtdn System (UMTS),

Ve ro( SMEC) 38 and a GSM Gat eway Mobil e

@%ds‘?"a%?%ﬁcg@ﬁw&( O 40. The CDMA network 12

comr@msn@warm& s L @S Gfte B?%afaecasm)@@i\%b WeRss Network
2, a CDVA Aut hent| cat| on Center

RBCThe G Cus 36 mmsemmm&ﬂ)me Bocaios R@mr(GS(l\CM) 34, a

Wﬁ %uqéﬂjﬁggﬁ}ﬁﬁeaﬁh AR IR Sore SHI B! St Gsm

| TNen@% @SM Saidayl ModllE %ﬂ%ﬁmgscsﬁtel( K_b@a QM@) 40. The

the M networ k 14. th respect to a
QMﬂAthKWZtWHm@meﬂW omng Lacatom Kﬁgnséer:{@DMAePER) 42, a

ISl ? é&%ﬁé@%ﬁ gl}t%eyéegwn ema& Wi?@g]%l\/ﬁ%q @ssociated
SDAMLA RN Bcced9NeRiork 28DUOA RANY4®Rd to have a

subscription in both core infrastructures 12, and
nanthawe%t e OEM prabys statioBiYiih & gebssripiieneincd C@NA Core 20, the

fﬁH&LdﬁF §§Sat g’fs?tgﬁi&citﬁgzﬁé&%%% {\II %ﬁg‘%?‘} F}ﬁeoG etwork 14,
Wlﬂrerezpbct &nd CDMIAMAohid sthgors 2atwithna subkdrimioalih acGst Core 30, the
b%(? lgagll\{llcgglrlse a32a4 Vistitr(])re L(%%(f?i‘o% %egister (Visitor LR) 52 to the CDMA network
12.

Mobile stations 18, 20, 22, 24 do not need to have a subscription in both core
infrastructures 12, 14 and may have a subscription in only one of the core infrastructures
12, 14.

With respect to both the GSM mobile station with a subscription in a CDMA Core 20
and a CDMA mobile station with a subscription in a GSM Core 24, the GGG 16
functions as a Short Message Service Center (SMSC) 54. It would be apparent to those
skilled in the art that the GGG 16 can include or communicate with the SMSC 54.

Mobile stations 18, 20 support a GSM signaling protocol, a GSM Authentication

procedure, and a GSM Short Message Service. Likewise, mobile stations 22, 24



functions as a Short Message Service Center (SMSC) 54.
It would be apparent to those skilled in the art that
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[0023]

[0024]

[0025]

[0026]

[0027]

54. [0022] Mobile stations 818, 20 support a GSM
signaling protocol, a GSM Aut hentication procedure,
and a GSM Short Message Service. Likew se, nobile
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gltg?ptﬁ%t%{] 89@%“@%%@9@? éﬁ&%g g ngegjgon procedure, and a CDMA
HER Rt R SeRRcPr ocedure, and a CDVA Short Message
léerwce?{gf'l 23<]: During registration of a COVA nobile

stlwdingregistratien ofibLIPMik inohilé statiie wEBM salyseriptish, intthe GSM core

T AT X (O
dethBdtichite ReMnibilRe @ltatlﬁﬁlt 20 nusﬂ% hRo! 6BM _ dditkeftt®n mechanism.

during registration of le station wth a
Mmm geringregistratien MSM:mobﬂez sxatlommt@@@uhmnas irathe CDMA

th a ntroller .n.a, GS net
Sl bR b G BglelifhieRbbORE T i, & Bspnetwork, but
authbethies #el rasbileg e Z0MsifOde ﬁDmeau%ﬁu@&Io% B&hanism.
massage center via Short Message Service Center 54. In

Ghashioska mosEesessategada ahertMassege ServagedCentend4.  In a

mr %SSSMS E%%ﬁy %fg%%g,tg%f% glg%elglléegé $ ol 24 using a

U]DMAI ™St mec&radlshr oila wthier meordd, ah ia0@DR4A uﬁm@kaGGlDMﬁlessages are
ﬁﬁCham GSM . nessages are enca sul at ed

lleation 34p9rg 2 CRMG SMS mechandggy The GSM
é’h‘lg&kare% Eiﬁﬁt%ﬁ%ﬁuﬁtﬁmlstl\@ niéa%%@ | fromthe
nobi <

station 20 using a anism 1In other
wdkiiewise,ninaa CEBN met vy, KSMSDM&ssang&ageutedrte andnfreinetlie mobile

t f t at 20 M S _
HRURLD LrhE TR SBOR b igas Pl EBaioi AST hretHer COMA
oMbt esRIas to hPBOI ABLIlS@AALAN20GR ﬂ& &GSM SMS mechanism.
regi stered GSM subscriber 24 arrives at M gat eway

PBeCINESNIEMEBT) WHCWW%WE@@@MSMS Hmmag%M
t he. GS
(ATl 0 LR R CSYCRL BT oy R G s

(GSMt I SDMAON &t whe ksubribdihe Homaatam fétwiohie 18SMThe GMSC 40
subscri ber 24 fromthe perspective of the GSM LR 50

ilrgerff%aﬁq% dhecaBM ER Jhiafrtappents lagation cfitha/suscfive A4 which is in
Jbgm %é[l%bﬂgx@strﬁe { RGNSk m@h@mgl &ﬂ@{ﬂ% éﬁ ipective of

requests routing or mat'ion
ﬂerGS MgLRCDWés 1nRh6 GG 6t hzlhs:htdppeamlak alC§MdﬂMédWl&ntthe GSM LR

gregle%/g i BERHOLIBELPT HaHn 256 5P, 46, e GG 16 randts routing
information from the serving CDMA LR 52 and thus the call is routed to the CDMA
MSC 46.

Likewise, an incoming call to a registered CDMA subscriber 20 arrives at CDMA
MSC 46 in the subscriber’s home CDMA network 12. The CDMA MSC 46
interrogates the CDMA LR 52 to determine the location of the subscriber 20, which is
in the GSM network 14. The location of the CDMA subscriber 20 from the perspective
of the CDMA IR 52 is in the GGG 16, which appears as a COMA VLR. When the
CDMA LR 50 requests routing information from the GGG 16, the GGG 16 requests

routing information from the serving GSM LR 50 and thus the call is routed to the GSM
GMSC 40.



MSC 46 in the subscriber's home CDVA network 12. The
CDVA MSC 46 interrogates the CDVA LR 52 to determ ne

wo b4loeaat i on of the subscriber 20, which is PCI/URD04/008543
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[0030]

[0031] 3904

[0032]

[0033]

[0034]

[0035]

GSM network 14. The | ocation of the CDVA subscriber 20
fromthe perspective of the COMA LR 52 is in the GGG
16 whi ch appears as a CDMA VLR When the CDVA LR 50

ues routlnglnforrratlonfromthe GGG 16, the GGG
101? f%s asgd) FRObilgS | SAONAEAZ, o FoRmMUDIates ¥l ACBRIA mobile

D e T S

@@Mﬁddms @dth’rﬁDMt&sprmqulasdnmwazm thd aconinim eabbedimdnt the CDMA
bi hing center (MSC) 46 using a CDVA

&%&680 ‘Hb’gs ]n&fls\%grk (RAN) 48 in accordance w th CDVA

Pri iRk She KMIbakdY &B@ile’%rsttatlc}nf‘ @nZ(T ESR AR wft % GSM mobile

COMA MSC 46 is an 1S-4 029] "Li kew se,

SBithing edntm ESMsGMSIE) 4husing,a OGSM M A2cit m:cmtdahceawuh GSM
bi ing center (GSM GUWsC) 40 using a GSM

SHET TN  nci |

te wwth GSM principles known in the

arth. actéidatte wifth @D@\QA%%@@)IGWI&BW@%@M Mhé DDMAKORNMUS includes
in the art, the CDMA RAN 48 i ncl udes base stations

hase SE%@@S él@fbb@sg tation cowrallsrss  Injan embodirendi GEMA REDNR4 shown in

e RO im0 W e 3BT A BBt sspmagpoo 3x. or

fpmdmmmgmdagmraﬂa(HDRapﬁncﬁpl@R) principl es. [0031] I n

accorda ce with r|n0|£rlles known in the art

daseiith ﬁéfdspwes G 15150 ahcthe SEM FAN 53 rlunCIUdeS base
n me 2 t

%&Bﬁs&%ﬂg@ B§s§ D%%tfﬁuﬁ%?mgﬁs' tht an ! P%ngl ngﬁf%@g 2{Qeﬁses either

GHM.CERRS JdP6Ei UMES; tor eI Aguinpiples. ng t he CDVA MSC

ST DM ol restion e Sosmisicse P ERTMSC Biad coIRA RAN 45

LA MIIQR bedins b&lesd COMA Rttt RioRCERAUFARTRVM WIC) 44 and a

CDVA principles known in the art to authenticate
I Arhases logesisin r@ggtea(GJEMﬁg HLRMP incaccoldpeet with CDMA principles

nd b| I mat,i. s r.equired he )
RS0 e R S B T g A et B ouncin
hﬁl@bﬂﬁl g infdrthaBlh @s&@qm%d W@e gﬁrtféﬂﬁir arngsscode fdiktructure.
aut henticati on center UC) 36 and a GSM hone

| delkewish e GiErleory @%WPIHEF?)‘ud%Oﬁ Gnaceos FaRed withpnticamm center
CSROPAPLT SIS IR, Bk B OO G v
i SIML i pnigy ciiptefs dmioevini inrthaartrte Guiklieatcdiy stibseripar inobild afati&BVB, and to
88156%11 accounting and billing information as required by the particular GSM core
infrastructure.

The CDMA MSC 46 uses the GGG 16 to communicate with the GSM network 14.
The GSM network 14 can include or can access a GSM authentication center 36 and a
GSM home location register (HLR) 34 in accordance with GSM principles known in the
art to authenticate subscriber mobile station 24 and to collect accounting and billing
information as required by the particular GSM core 30.

Likewise, GSM GMSC 40 uses the GGG 16 to communicate with the CDMA
network 12. The CDMA network 12 can include or can access a CDMA authentication

center 44 and a CDMA home location register (HLR) 42 in accordance with CDMA



infrastructure. [0034] The CDVA MSC 46 uses the GGG 16
to communicate with the GSM network 14. The GSM
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[0036]

[0037]

[0038]

[0039]

[0040]

aut hentication center 36 and a GSM hone | ocati on
register (HLR) 34 in accordance with GSM pri nci pl es
known in the art to authenticate subscriber nobile
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the art to authenticate subscriber nobile station 20

anWithgespert te @t CDNH e mghile sigtiemt withlai subsdription e GSM Esre 30, the

GERY SR8, SPSLRCAL yEPMRSLIREK, B2, b O5E, s oov

pﬁmocxcxb reguited@ing Yort i VLRIGOWOTHe BGH iaterattdwithi GSM core network
swi t ched t el ephone netvvork PST and/ or an | nternet

PleBieBE Sk PR tHdR K4 apd 6A SN2 6 Sesperding to GSMpmrcifications,
Ef%éb{ ﬁxaﬂh"étc&@G #rottel %c%nﬁﬁ%éaglﬁ'\t}m{eggb%vgg ?ﬁté%&ﬁ?.r $he GSM LR

functions
ﬁ@taimrperfbmns THecdHG6 updatt svitBSkt (Mt mecworkr Bhjwhere tendsbile station

f VLR 5 Loteracts w core network
R s LM PSR R S PIERS S5 e G fgthe whole
t@l\@&l‘{ieﬁpﬁq{lﬁzl cations, except that the GGG 16 routes

incomng calls to the CDMA network 12. The GSM LR 50
al Weth espeelr targ @Slvlot@abliemﬁatlmd?@t\éltlwatshbstcnpu@ism DM lnetwork 12,

e [ohil e n ters i.n th
b B BRI AR PR R e SRS 1L B R cts coa
plegoasin @é(fhlre@EM% feta LR 32. ThOQREG iWekdrtd SSRECHMA cBre network
GSM nobi station 20 with a subscription in a CDVA

Rk sush ast GPMISCHIE fdnend dABMES MSU H652cqondingeto CDMA
I
SRR AHOLh ol 1, G5 SR PR 53 R s 12
&*he €DMAWDRKS?2 dbe parfidrmssiobatias (Pl dvthl{eZCMA(ﬁl@Mﬁork 12 when
C 46.according to eci fications, except that
{Y'r%em@*i% satoTfReksters %C%G%%N@athgr& bt e thEDMRSHhabIRG acts as 2
ViRtoFH@w@%ﬂHﬁr%@w@ﬂkﬁq perforns a | ocation update
with the COVA network 12 when the nobile station

r eYhen ermobite BhgomﬁtneUNvmhd( CDMAI metwhiks 12 énsalled from the GSM
%or ¢ 1§1 e 2anl 1s routed ttg eth%lsIAGi% %stlvr\lotrhié ééG 16 per standard
specifications. The GGG 16 routes the call to the CDMA network 12. The CDMA
network 12 eventually routes the call to the CDMA MSC 46 serving the mobile station.
Similarly, if an SMS is routed to the CDMA network 12 from the GSM network 14, the

GGG 16 routes the message to a message center (not shown) within the CDMA network
12.

When a mobile station that is in the GSM network 14 is called from the CDMA
network 12, the call is routed to the GSM LR 50 in the GGG 16 per standard
specifications. The GGG 16 routes the call to the GSM network 14. The GSM network
14 eventually routes the call to the GSM GMSC 40 serving the mobile station.
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standard specifications. The GGG 16 routes the call
to the CDVA network 12. The CDVMA network 12 _
eventually routes the call to the CDMA MSC 46 serving
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network 14 eventually routes the call to the GS
‘@) serving the nobile station. WO 2004/ 084473
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4 W
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nmeet HLR pr ot ocol reqw rements for GS CDVA
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acts as an HLR 50 in the GSMnetvvor GSM LR 50
sHae| Gateacts HB_ RnpAotlmnnctatlpa @unltmﬂern {(A8UC)H rm MDMACﬁMmrk for

ESE et P FRARCRE Ay COULRINGRIASE Al
sfliontiogidgh® mobile station and permitting/denying access to network resources.
The AUC function in the GGG does not call for A-key provisioning at the GGG or the
MS. Instead the GGG uses the GSM authentication credentials and the GSM
authentication method via GSM signaling to authenticate the mobile station 24. The
GGG responds to valid messages that can be received by a CDMA AUC 44.

The GGG acts as an Authentication Controller (AUC) in the GSM network for
CDMA subscribers 20. The AUC 36 in a CDMA network 14 is responsible for
authenticating a mobile station and permitting/denying access to network resources.
The AUC function in the GGG does not call for A-key provisioning at the GGG or the
MS. Instead the GGG uses the CDMA authentication credentials and the CDMA



nobi l e station 20. When the CDMA LR 52 in the GGG 16
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acts as an Authentication Controller (AUC) in the CDVA
network for GSM subscribers 24. The AUC 44 in a CDVA
netvvork 12 is responsible for authenticating a nobile
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bR SEAT ORI gL S5 FE At bl Mt b fpe o
@eaifyr olti wesld eben@pateng to bmmmddhﬁa EOMey tHdenhy ttébhﬂﬂﬂle/method
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oW the rt i niauely igemsiin hgaeobHs HNIAGYRY herbsede art
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used. [ 0050 I's requited to have
Kgeerra,t Sanisung,he dBSi matufatirer that ase GSNbprndiplet and BSM over-the-

é%g@&ﬁé¥o@%{c%gn all}@ntel(faces In él n01t1 E}nntlcr%%ode ment, iI(noblle stations
22, 24, are mobile telephones made by Kyocera, Samsung, or other manufacturer that
use CDMA principles and CDMA over-the-air (OTA) communication air interfaces.
The present invention, however, applies to other mobile stations such as laptop
computers, wireless handsets or telephones, data transceivers, or paging and position
determination receivers. The mobile stations can be hand-held or portable as in vehicle-
mounted (including cars, trucks, boats, planes, trains), as desired. However, while
wireless communication devices are generally viewed as being mobile, it is to be
understood that the present invention can be applied to "fixed" units in some
implementations. Also, the present invention applies to data modules or modems used

to transfer voice and/or data information including digitized video information, and may
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CDMA identity. It would bdodapparent to those skilled

in the art that any techni que/nethod known in the art
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[0054] cﬂarﬁﬁm 306, thy COMASMSENAD sictcanings, bhsod oo themeohilesation ldentlty,
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as "users" and "nobiles" in some communication
SysvEnte MYty aress Péheialoplats iscoslsiEpiResding the country
L1 nAWbHERt AT {hR QQMﬁoH‘BEé %gulfsk 4@ 24 with a
subscription In a ne wor ccordance with an

[0055] erbaik enent that the TR A -2 DRcribingd idobils tsatibn 22 2¢the MWbileaa®n under

[ntog, a area. and t e flow ontro cee

LBt dnS e oF Sl h Dasatch WS B Db Tarkian Bo R FHe gion 22 is
Auth&@icatet addign C@Mlke?hﬁﬁﬁl%§ Syt Qleacmdﬁ%ﬂﬁst%hﬁr@ using the
CDVA RAN 48 and the tlow of cControl proceeds to st

QWA[}@G%Q]Z aﬁ%@%@l@ﬂ@éﬂl on syst em access is a
[0056] rressageevle f gthr?DM? g 1 t%%?l hl%‘i”zi’{“%dn the GSM

Adtwollo 14 tﬁH’ﬂQfBilHEﬂﬁtlon under test the flow of control proceeds to step 210. In
step 210, the CDMA MSC 46 accesses the GGG 16 by sending an Authentication
Request to the CDMA LR 52 in the GGG 16 and the flow of control proceeds to step
212 in accordance with an embodiment. In another embodiment, the flow of control

proceeds to step 214.
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the identity of the nobile station 24 may be provi ded

by the SIM28. In an enbodinment, the identity of the
WorRipihog43s ation 24 is an IMSI. In an enbodi meneCT/UBE04/008543

identity of the nobile statlion 24 is a Mbile

Identification Nunber (MN). [0054] In step 206, the
CDVA MSC 46 det erm nes, based on the nobile station
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od| ment, the identity of the npbile
s flatanoemBddiirent e@@UNa" tepecsOmvthe RUBtbea P taes agnobiffe station 24

fuLhent | catl on ReadestyofihC Rkl Yoe hldid S8 44/ aRbsses the
?’ﬁ% hEQRrk Otk EGAUIasERS hEOUNT fReqbe partichi@Phdbilt stagion 24. The

diment, the Authentication Request ma%/ cl ude
pm)bﬂerenaeps ZMaNo upgntes #p @wadtRFN TERK thesniygpbe| cg‘é{npegmt gecesses the

GiSbhBe i oS C oS RR T SPHDEL T npther embodiment,

upon
eONT Reprasans & hﬁnﬁ@&ﬂfeq&é@s forohithentisdtidrn bm thmoEéa@ ktation. It
time the predeterm ned_ event occurs,. the

woald ba apparaRigto thpge sidisd ﬁ‘}?oaé? dhat W@ g?anyheé/ents that can be
BRI E Wil RS HRb 98 atd GA@ 180aRERRRI ment, -t he

ar és e up atlng COUNT with a node that
Hﬁﬁﬁracts with the GGG 16. By sharing the update

%@39%“ sheabs 16 Samasen ot ShS R I8k bfin yalue in 2 GGG
3b§§éa'1p{kﬁ Va!llfe 5f@%1§ e 8% colift \fa[llm’)ihltﬁfﬂ GGt database, then

at1 M5C 46, then_the nessage
th[eaﬂbwcoﬁmmb prqch@is to step 214. If the value of COUNT 1s not equal to the

count value in the GGG database, then the flow of control proceeds to step 216. It
would be apparent to those skilled in ‘the art that depending on an application, a variety
of criteria may be applied to determine whether an Authentication Request is honored.
In step 214, an Authentication Request Return Result (ARRR) is set to true and the
flow of control proceeds to step 218. The Authentication Request Return Result
message indicates the result of the Authentication Request.
In step 216, the Authentication Request Return Result is set to false and the flow of

control proceeds to step 220.



GGG 16 and the CDVA MSC 46 nay be reduced. [0059] In
an enbodi nent, COUNT represents the nunber of tines a

wormiloet433 ati on 24 attenpts to access the GSMCEUSZINK008543

[0064]

[0065]

[0066]

[06067]

[006%]

[0069]

[0070]

14. Each tine the nobile stlati on 24 accesses the GSM
network, the GGG updates a COUNT for the particul ar
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In step 226, the CDMA MSC 46 upon receiving an Authentication Request Return
Result indicating successful authentication, sends a Registration Notification to the
CDMA LR 52 in the GGG 16. The flow of control proceeds to step 230.

In step 230, a check is made to determine whether the GGG 16 received the
Registration Notification before Treg expired. If the GGG 16 received the Registration
Notification before Treg expired, then the flow of control proceeds to step 232,
otherwise the flow of control proceeds to step 234. In step 232, Registration
Notification Return Result is set to indicate Trpg did not expire and the flow of control
proceeds to step 236. In step 234, Registration Notification Return Result is set to

indicate Trgg expired and the flow of control proceeds to step 236.



performed before step 220. [0066] In step 220, the GGG
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step 222. In step 222, thel13Authenticati on Request

Return Result is tested. If the Authentication Request
Return Result is true, thenin step 224 the GGG 16

starts t] EG an fl ow of c proceeds
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expired. |f recei ved thé Registration
then ithe dew iob poed] M@%@E@ stoip242% dtherhisa thdﬁovﬁ' lofwomtfol proceeds to
&gﬁ%&@l proceeds to step 232, otherwi se the flow of

rol proceeds to step 234. In step 232,
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i ndi cate TUG di d not exrglre and the fl owof control

Prgtab s those skillpd spehe arh that dppergimg eginsabilatsiasion application, the
Nebid é@%ﬂn@% ﬁieﬁlwl HOB%?'}BAI%I?{ I'g%l?'&gtl 40 indicate TREG

expire OW 0 proteeds to step 236.
DIEBaH $t88chn eRaTErtHEA QAN OB AR partidg [ tHe scBpessbffBe invention.

ﬁi‘)‘? t he % 16 resp&gds to the Registration
5 e 5R 2RPatRntLoRBeestllad; igrihe Rﬁﬂlllﬁilsk%ﬁ“&rﬂ@ém? have to be
bd bfidli ef 2439 Whet her TUG expired. The
egi stration” Notification Return Result is sent from
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34 @Bc‘s@ﬁdsnzg GBI a0kt dHBER hids@od SncludilE aﬁﬂﬁlsﬁ{twaﬁgﬁ‘ PBarakdd®ers to the
nmobi |l e station 24 sends and receives only

sk Hyal the fowadcantiplarreseedstacsiep 246.
After the GGG 16 successfully sends the Registration Notification Return Result to

the CDMA MSC 46 and receives the GGG authentication message from the GSM
HLR/AuC 34, 36, the GGG 16 sends a GSM authentication request message to the
CDMA MSC 46 in step 246. The flow of control proceeds to step 248. In step 248, the
CDMA MSC 46 forwards the GSM authentication request message to the mobile station

24 and the flow of control proceeds to step 250.
In an embodiment, an application may have more criteria for authenticating mobile

stations apart from the criteria applied to the original Authentication Request of step



nmessages. The flow of control proceeds to step 238.
[0073] In step 238, the CDVA MSC 46 sends a

woRe@ies423 i on Accept nessage to the nobile stBCT/OM20841008543

[0080]

[0081]

[0082]

[0083]

[0084]

upon receiving the Registra#ion Notification Return
Result. Like the Registration Notification Return
Result, the Registration Accept nessage indicates

é? ther TREG expired. The flow of control_ proceeds to
@ 1 g PAPOfentc e UBMA NYSfrofh Isgndst A spesdapthentication

E@fil@gt n‘gn%? Sh¥he) 6T tht NP Yies bhat i nG&? q@t ﬁ%@%ag? the second

i ndi cates an accepted registration, I.
ewbcrrtwatldnfreqﬁﬁe(wxphcwed then the fI ow of control

I§§§ 125D e EBps iono gy Srsionas de ghe LS, faliiptien reques
ag@ by dbtdFRinifg abf¥ntit@tioh %}aﬁﬁéﬁi’s sh&PhShA %ﬁéﬁl?koﬂ key using a

apparent to those skilled in the art
%{b@rﬂwh@gtlmﬁloa mothiof eanst a¢riding ap pzltuthmtlpaimn tdsponsemmnludmg the

R T oePfa PR CRREAMRIE 01,17 S AR ipthenticaion

tasponst e saf apiag die 199637 Smtrhrﬁiﬁort TihdSFlow bf Mﬁdﬂ X%eeds to step
aggarent to those skilled in the art that step 244

s not have to be perfornmed after step 242. [0077]

StigRy @eeﬁ)% 200k XTI M%c? S%fé%ﬁle %th%t%cgﬁﬁh@%% the GGG 16

aut hentication nessag en’ sen
h"ﬂl.d-_\’/tﬁal GGG, 136vaifdaﬁse [ha? 11&3 hl[thaitﬁ;ptlé’lﬂﬂpardd‘l‘&m@sw matching the

AuC. 34, 36 ds
RERPA D BUFEREISES Batqions ISParh oS te S HHT R G4 6 in step

QJME Tﬁ&ﬂb%fs&{ﬂ&w}oc%&%%gz@@ step 246. [0078] After
the GGG 16 successf ul sends the Registration

Ndnistapc2iid, the Geluih smb Leint upidate ohatioc@DiBssMBECIABe dB8M HLR 34 to

recei ves, the aut nticati sage fromthe GSM

DS Iohton el thf MR i 20 e Bl A omtep L moreis to step
28GIUBSktepRS6 ABE GSMH—[IQQ 3@%51\/@@1\& uihsBriBdr§RoA Matal Qlethe mobile
fl ow of controlbﬁ:oceeds to step 248. In step 248, th

SENI Rsto the GSBF r i the GESMLGUTheflow of towrl peepseds to step 258.
t
i TN e ST A

albsaﬂ}iﬂrlpi:ﬁﬁle and ﬁmds h&v EMIDAEprofilet ditd & 4 Q;fuahflcatlon Directive to the
% \g_‘gntl cating nobile stations apart fromthe
tier MG ppIand dhe dlavh of giongpharocagdshienster 260onThe Qualification

Baguest itdiclLRn0; 0314 R4 fioh %‘2%@@@?54& a]a{]honzed to

210. Thus, 1 n an e nent, the sénds
seuwnicatetwignthe ((EMamtwmrkq]ulesﬁf tienmbbidd amil()n 24 id e q%wd then

%)gpﬁcggfa}tlggt%% q%g (ﬂrj&% ’% ﬁﬂés)? tcgwtgyﬂ%)\c%?e with the GSM network 14 (not
shown). In an embodiment, the GGG 16 indicates to the CDMA MSC 46 “full profile,”
which in turn is forwarded to the mobile station 24 and indicates to the mobile station
24 that the mobile station 24 can send and receive without being limited to SMS
messages.

In step 260, the CDMA MSC 46 responds to the Qualification Directive and sends a
Qualification Directive Response to the CDMA LR 52 and the flow of control proceeds
to step 262.




[0080] In step 250, the nobile station 24 responds to
the GSM aut henticati on request nessage by determ ning

wa@oiohes4rTat i on parameters such as an encrypt i PCT/KE3004/008543

[0085]

[0086]

[0087] 5

[0088]

using a GSM authenticationSnmethod and sending an
authentication response including the authentication
paraneters to the CODMA MSC 46. In an enbodi nent, the

£ oA erfehsi it CSMHER 30 Ths e t&g@f@gé’ﬁ@g@mfﬂe data,
E&O@@b 16 sl @8Rs subb&iePMALABG, Géﬁff%;%w@gﬂ@ht@%ﬂfgmuc 34,

aut henti cation response to the
v@l i dates that the authentication paraneters by

ch th nmeters to val ues
¢ dbarashiemoris e R AIERGH Reefing beapdei dacatipemessage
flopivi®f GOmI6oin REPSBSEIthet OGSM ?HJ@% re[sﬁ&ﬁi%] tol ﬂ‘lesﬁp?late location
254, the GGG 16 sends an update | ocatioh nmessage

pIsssagepniiseds A epslate joeriicn messageorsaponse tothet GSMrbBu soe the update

BB et gB REbe O ad o AP e R BB BB a4 s been
ppda‘tédz&tﬂ@GsmLRtsbe nobile station 24 to the GSM LR
5 in the GGG 16, The flow of control roceeds to step

hilg @@a@ﬁrtw arswaHEéiéFI ATINEBET ﬂW@sMETWORK AND

S en S the A %ré%lf (gmga? ain R%Eg{dﬁ%ga 1}’ Capable of

El!talmmg |th@a‘ttotve{dhs:r1b€dDM$5e0®6f 4t ianchtiohgit 14 t@Wlendél@onﬂQhat it is the
roc te 60. The Qualification Directive

s @3’ %Watefﬁq?éﬂ?&%.q?é %P&%S%rfnﬁptiog B ithysergpresentative of

theesub% Y thlet Zafic B boAIRLntEESa l'{é ]?rgﬁg{lt riﬁ%éﬂ'ﬁ[)ﬁ that the

14. If the nobile station 24 is not
saopE | of ﬂt%lpmmtzmwmlqnofulbuthmmmsbst othenmrﬂmdnmms which may

bl 54 ENEBE 0, Rl RLOU b kel asespy nvention i
acfcufdmgl[‘y% bb & ited W in6thinglothsl tRah ﬁlefébgt‘\?deﬁ%@alﬁl@ ihRfhich reference
nobil e station 24 and indicates to the nobile st ation

9421 (PAGMETH el SiRgudaraisi vt intEndadh te anehnaeher ambionky one" unless

R BRI E Br TREGEeh 58 SR

O the afléruentanfl tiseitdse-desc@bad ipkéfedtd embblin®at ¥4 are known or later
Resgonse to the CDMA LR 52 and the fl ow of control

ol kngwpn 9@@%@1%@%{@& jothg avizare expressly mcorporated herein
E@f&@g@ﬁ{dogg Aftehded o bO %ﬁa@s I\lﬁ%ﬂh%gge’se %?al?l%gs (ﬁgover, it is

to the GSM LR 50 recelving the cr| er profi
weftrecessatyefoG@@et e e mikghad @SMdreﬁssaacln aed epsrgfprbilesiadoaght to be
Sotodd %?/eth'é opr'éshe%t Clarlsxzhélnﬁ fbélljrclt ?acg be encompassed by the present claims.

Furthermore, no element, component, or method step in the present disclosure is

- intended to be dedicated to the public regardless of whether the element, component, or

method step is explicitly recited in the claims. No claim element herein is to be
construed under the provisions of 35 U.S.C. §112, sixth paragraph, unless the element is
expressly recited using the phrase "means for" or, in the case of a method claim, the
element is recited as a "step" instead of an "act".

Method steps can be interchanged without departing from the scope of the invention.



[0086] In step 264, responsive to the GSM HLR 34

recei ving the update | ocation nessage fromthe GGG 16
WO pooge@E7254, the GSM HLR 34 responds to the updBUS2004/008543

| ocati on nessage and senddé6a update | ocation nmessage

response to the GSM LR 50, the update |ocation

nmessage response indicating that the |ocation of the

nobi |l e station 24 has been dated at the GSM LR 50.

[0087] Wiile the particul arC NTI CATI NG BETWEEN A
CDVA NETWORK AND A GSM NETWORK as herein shown and
described in detail is fully capable of attaining the

aboveA geseml Petalaieayy GG} trmfigniednbisapport tormmuhieatieh between
under st that it is tﬂﬁMfﬁr esently preferred

embodi BFtvY Pede HhEHRYPEn teurfdrable # higgbile station (MS)
repr eubSirbed Vit ME GSNEnsWRIIEES SRhEfica uSiie! e EBREA Ynetwork
contenpl ated by the present invention, that~the scope ’
of tHeONIBEE®At i nvention fully enconpasses ot her

enbodi ment Lch may. beco obvioys to those skilled,

in the art % %,ﬂa(?a %%?Xltgﬁlée%st8 Spec &nup;béar B?é‘gx‘?ﬁtthe mobile station has
I Nnvenhédedsddthe GG®rAENgly to be limted by nothing

ot her than the appended clains, in which reference to

an el ement 3jlAgic pBitcopfgied to exasute nragrapdiedictto detsamine whether a
"one e licitly so stated but.

ot heP ARgrfeilea 1 355 moBAE laibh the RPleiribiymaitting a coun
equi vaf epreletermirel evalte®is s mufuadlyagalo wpoll €6 bBREen the GGG
prefer(r’&e‘d g odi.ment that are known or later conme to

be knBWHMCEUE fGE@of ordinary skill in the art are
expressly incorporated herein by reference and are

i ntended to be enconpassed by the present clains.

M3 ehher GGG of slaimol, wherss dreycdumt repreemisc theonumidrhsfdtimes the
t o addr.ess .each _and eve l.em sgught to he solved

by ¢ HEOEeu R b Arrthe ResdCiif SuerT i B tSreg i g tmes the
the phésiRMationdabBecesdelifGGEPr €, no el ement,

conmponent, or nethod step in the present disclosure is
intended to be dedicated to the public regardl ess of

it s e SE SRR . QTR 'y APt SR to cnce

her eipflogramt logleeto deasigtificl @HeMBAE redifientidh NFic s Bbm3Me mobile
U S C 112, sixth paragr aRhf unl ess the elenent is

expr E8IPY vrasarcbdibsfarga BRcasEPirayeans for" or, in
the case of a nmethod claim the elenment is recited as
a "step" instead of an "act". [0088] Method steps can
‘bé. i fher@6&hge dlainht hdutthae@andrising & niomertthet 8oepe Hf the GGG to

the invention. WO 2004/ 084473 PCT/ US2004/ 008543 = 16 )
CLAI ﬁéteﬂi?%neAagB?{éqféO?gﬁ“BBa‘P &/&tfg&fﬁ eebHp slgHen g r aghorized to
0 SupReiuniGRIWUREAGSIMdARseen a GSM network and a
CDVA network to enable a nobile station (M)
5. The GGG of claim 1, further comprising a short message service center (SMSC)

configured to send and receive SMS messages to and from the CDMA network.

6. The GGG of claim 1, further comprising a location register configured to store a
location of the mobile station to enable a call incoming to the mobile station from

the GSM network to route the incoming call to the mobile station through the
GGG.



subscribed in the GSM network to communi cate using the
CDVA network, conprising: a database configured to

w@etarmesa7hunber of tines the nobile stati on haRCT/US2004/008543

accessed the G35 and a lodgfc unit configured to
execute programlogic to determ ne whether a
paraneter received fromthe nobile station, the

pay angter re entlng count = of a predeterm ned

% BFAgral §1 Si ey (PGLg) endistrsdio suppart erenmeRigatigrebetween
cee @'@bmvﬁét%rﬁtﬁh' 2heDRIA TREWSRCLO enfibiB! I dhobile station (MS)
wherein the count represents the nu T Re

nobi |sebgtided dn tha SGINC estsiedk tth eofBEimicte gsiak the (t]bMA network,
stored nunber of tinmes the nobile station has

accesSBW™ ¢ aaG 3. The GGG of claim 1, wherein the

l'ogi ¢ uni t peand Wrts%{ngcﬁmmgéfr&%ﬁé% tﬁé(ﬁ‘ﬁ)‘ﬁﬂg staﬂ?ﬂ%@%cessed the
logic to determ ne whether a registration notificat

fromthe rﬁGGI,endstatlon was received before a GGG

timer expire

conpri si ng a%ﬁ’ i;%r e’feﬁg?ng Br({%aélan?c ]the‘Ie?%i’%eoWhether a parameter

det er Mceivea fivgd iheGndbiletstdi®ni the ‘ﬁﬁﬂaﬁfétér A& r8RRiih fth%tnﬁhib‘éf‘of times
is authorized to communicate with the GSM n rk. 5.

The GHS 1BPbilg Hatiamhastageasprst the S isieaep] 4o Hieortoredmymibgeof times
servi to send and receive

SNV rreﬁ%srgg@isee{t%t{ogir'@% Cceg&? thg network. 6. The GGG

of cl a| m 1, further conprising a | ocation register

c nf| ore ocation of the npbile station
| @gﬁ 85|°iaui‘nn?:owi1?f§mt et lngicnypt isefusthgt comfigureshio execute

the ! Kot

b [ S Bl B e O Sish T irudy From the mobile
PCT/ \982i004728 08548 d beforg a GGG ¢imear &kpiggsobal gat eway
(G35 configured to support conmuni cati on between a
GSM network and a CDVA network to enable a nobile
soat imhe G&E) of GMRST kB doﬁhﬂrﬁﬁlg@%ﬂn@ %Wté‘mﬁﬁ’ing a period of time
comuni cate using the CDVA net wor k conpri si ng rReans
for 3% Biighthe mebilp station istduthesizethto croibmcase mhahe BS31 network.
accessed the GGG and neans for executing program
logic to determi ne whether a paraneter

10. The GGG of claim 7, further comprising means for sending and receiving short

message service (SIMS) messages to and from the CDMA network.

11. The GGG of claim 7, further comprising means for storing a location of the
mobile station to enable a call incoming to the mobile station from the GSM

network to route the incoming call to the mobile station through the GGG.

12. A method of wireless communications between a GSM network and a CDMA
network to enable a mobile station (MS) subscribed in the GSM network to
communicate using the CDMA network, comprising:

storing a number of times the mobile station has accessed a general
global gateway (GGG); and
determining whether a parameter received from the mobile station, the

parameter representing the number of times the mobile station has accessed the



received fromthe nobile station, the paraneter
representing the nunber of tinmes the nobile station
whawsagaessed the GGG is equal to the stored PUID82000608543
times the nobile station H&s accessed the GGG 8. The
GGG of claim7, wherein the logic unit is further
configured to execute programlogic to determ ne

whet her a registration notification_from.the nohil
ot at | SHCvis Aol e topanribeh SERERY HruRoR s 5 o Gocessed the
The @g&gof claim 7, further conprising neans for

determning a period of time in which the nobile
station is authorized to communicate with the GSM

net k. .10, The. f.claimZ7. further.co iSi . .
Ehnahe getistof gmatd el SribtanbAEEifbe O TR {fkgsation
%Bh?ﬁmﬁﬁﬂ €dnt Bie Mbilk sRAbA RRs EIveddeivrs K GGG timehexpires.

0

claim7, further conprising nmeans for storing a
| ocation of the nobile station to enable a call

i pcom ng t h bi ' . t fme
t 5y bt dotfed BF AP A, Sppliih oferithy ARG time in
t hr oyglicht the nfebife sthBon A diediieed af comimeahieas with the GSM network.
communi cati ons between a GSM network and a CDVA
network to enable a nobile station (MS) subscribed in
tg? %%E/In%?ﬁg&%ikcl&ﬁl 15 MK cBRpEsing sBkih e GndFd¥biving short message
neETwWork, conprising: 'storing number of tines the
nobi lservidealSIMS) hassagesc s sl frang teeCRMA gletberk yhereiaPMS only
(G35 ; and determ ni ng whether a paraneter received
f r om™9$8- nobi | e station, the paraneter representing
the nunber of times the nobile station has accessed
t he WO 2004/ 084473 PCT/ US2004/ 008543 18 GGG, is equal .
t d6t thesmethed ofuriaiey 13f furfhes sompEsinBbiteEngs & dp¢asian Hsthe mobile
accessed the 3. The had i ,
conprREPRA GEYE fEAl ARG Repedtodls Gt BSM Rlovork to
not i frhg@ihORconRiE dall o MRRhbiRIeStAlnaRro0als tea8E@Gy ed.
before a GGG tinmer expires. 14. The nethod of claim

further conprising determning a period of tine in

12,

i.ch~t he_ mohi S j_on il ' [
1 SR Rl DB oo S e by o
furt T&Enp(ixcseﬁg))?bghmgtos@ﬁﬂimga ﬁig?d}ddemfeWiﬁblngp sinmtiminggwadetween a
service nessages to an romt he net .
when @ngm 23;101 q@@@_fl@mﬁwqﬂg&nﬁ@%@ rf%[i\@ |S%%m’l\/\g]gf,§) subscribed
furt her:,cQuR Sdth8as 1P thRthRidaRC Blih®MhoiCHiig. FBRolE the method

comprising:

storing a number of times the mobile station has accessed a general
global gateway (GGG); and

determining whether a parameter received from the mobile station, the
parameter representing the number of times the mobile station has accessed the

GGG, is equal to the stored number of times the mobile station has accessed the

GGG.

18. The computer readable media of claim 17, wherein the method further comprises:
storing an identity of the mobile station; and
obtaining authentication information from the first network based on the

identity of the mobile station if the parameter representing the number of times



station to enable a call incomng to the nobile
station fromthe GSM network to route the incom ng

W@ a004/084373 he nobil e station through the GGG 1FCT/US2004/008543
Comput er readabl e nedi a entiddyi ng a program of
i nstructions executable by a conputer programto
perforn1a nmet hod of wirel ess communi cati ons between a

GSM net wo and nablln a nobile

Stat | 1 ORR)S S e et S e e wo e wered number of times
COMMURBCAbIIE T Hab Sl HEGHR], . the. met hot
conprising: storing a nunber of tlnes the nobile
station has accessed a general global gateway (G35 ;
and determ ni ng whet her a paraneter received fromthe
nobil e station, the paraneter representing the nunber
of times the nobile station has accessed the GGG is
equal to the stored nunmber of tinmes the nobile station
has accessed the GGG 18. The conputer readable nedia
of claim 17, wherein the nethod further conprises:
storing an identity of the nobile station; and

obtai ning authentication information fromthe first
network based on the identity of the nobile station
if the paraneter representing the nunber of tinmes WO
2004/ 084473 PCT/ US2004/ 008543 19 the nobile station
has accessed the GGG is equal to the stored nunber of
times the nobile station has accessed the GGG



