Roam ng Service System for GSM Service Subscriber in CDVA Service Area, and
Met hod for Registering Locations and Transmitting and Receiving Signals and
Short Messages Using the System 5 BACKGROUND OF THE I NVENTION (a) Field of
the Invention The present invention relates to a roam ng service systemfor
the global systemfor nobile communications (GSM service subscribers in
code io division nultiple access (CDMA) service areas, and nethods for

regi stering locations, and transmtting dnd recei vi ng signals and short

nmessages usi t he roam n serw | fi resent

i nventi on relqg?E n eﬁ‘t‘ 5’ "%ﬁ‘?’v%@ﬁs E‘f'gﬁﬁe‘{h&dp@ aébﬁ%g]eé'ﬁ cri ber
who installs a egistgEngd-qeat M“scﬁ't‘ﬁ Trangmiting aBdni nal and
receives the is ro&ﬂCﬁQIIBGrS,Igbals and fharbMessagesddsingethe, Systemet hods f or
registering locations and transmtting and receiving signals and short
nmessages using the roam ng service system (b) Description of the Rel ated
Art Recently, as the demnmwm%ﬁgﬂfs greatly 20

i ncreased, requests for gl abl e users to

t el ephone usiggga Le tel ephone nunber all over the world have

i ncreased. PA Ik ot theAVENHRM servi ce subscriber who |ives in another

country cones to Korea and Wi shes to receive the CDVA service, the user 25
rents a new terni ndlheapresestimiendiongetaigs do amoainingosenlicelsysteamdonlihai ns a

global system for mobile communications (GSM) service subscribers in code
10 division multiple access (CDMA) service areas, and methods for registering
locations, and transmitting and receiving signals and short messages using
the roaming service system. More specifically, the present invention relates
to a roaming service system for a GSM service subscriber who installs a
subscriber identity module (SIM) card in a CDMA terminal and receives the
15 roaming service in the CDMA service areas, and methods for registering
locations and transmitting and receiving signals and short messages using

the roaming service system.

(b) Description of the Related Art
Recently, as the demand for mobile communications has greatly
20 increased, requests for global roaming services that enable users to
telephone using a single telephone number all over the world have
increased.
Presently, when a GSM service subscriber who lives in another
country comes to Korea and wishes to receive the CDMA service, the user

25 rents a new terminal at a service agency or an airport lounge and obtains a



2 new subscri ber phone nunmber. Particularly in the GSM net hod, the
subscriber installs a SIMcard which stores the subscriber's profile in the
subscriber's terminal. In this kind of nobile conmunication using the SIM
card, the user can borrow a SIMs support terminal in any country that

provi des the GSM service, install the wuser's SIMcard in the termnal and
use the user's own tel ephone nunber. However, in Korea, which provides the
CDMA service, the GSM subscri bers cannot use their own phone nunbers using
the SI M car dneWengystliger ploomd nhuemerhat have adopted the CDVA nethod have to
gradual ly started using the advant ages of the SIMcard by adopting a user

COVA. 1ot i nals t hat “Leat e TN SR ShPLIGR, e shBSeme folds ARG Vi

size of the SIMcard is identi aI vvlth t hat of t he UIMcard and the SIM
card can be Whighstoges the ?Wésc@%%&stgpﬂ'iedﬁlt he suhserbares tammhale i thig KiRd hod i s

is different fromthe GSM servi ce nethod, the user cannot receive npbile

conmuni cat i oof sesbileceomsaiurgcdtion Wtﬁerm@bw the asesl ddre dodromnat 8IN1ed.
SUMVARY OF THE INVENTION It is an object of the present invention to provide

2 roam ng secibien finPl i rgTABRRS YRHLIBIAERSHE! 5N SERRoCoHIAIP S M

card into th termnal. I n on present 1 nventlon

roamn serV| ce.s CPIVA rvice area for a GSM service sybscri ber
conpri ges y@k/lecardnm ﬁ‘we erm 1naef and use the user’s own telephone num Li)

However, in Korea, which provides the CDMA service, the GSM subscribers
cannot use their own phone numbers using the SIM card.

Recently, countries that have adopted the CDMA method have

10 gradually started using the advantages of the SIM card by adopting a user

identity module (UIM) card which is similar to the SIM card. Accordingly,

CDMA terminals that use the UIM card are being developed. Even though

the size of the SIM card is identical with that of the UIM card and the SIM

card can be installed in the CDMA terminal, since the CDMA service method

15 is different from the GSM service method, the user cannot receive mobile

communication service using the CDMA terminal with a SIM card installed.

SUMMARY OF THE INVENTION

it is an object of the present invention to provide a roaming service

20 on the CDMA network by installing the GSM-type SIM card into the CDMA
terminal.

In one aspect of the present invention, a roaming service system in

a CDMA service area for a GSM service subscriber comprises: a CDMA



system conprising a COVA hone | ocation register (HLR) storing information
on subscribers' |ocations and services, a CDVA nobile switching center
(MsC) connected to the CDVA HLR and accessing calls, and a COVA term nal
wirel essly connected to the COVA MSC and capabl e of having a 5 subscri ber
identity nodule (SIM card renovably installed therein; a GSM system
conprising a GSM HLR storing information on the subscribers' |ocations and
services, a GSM MSC connected to the GSMHLR and accessing calls, an

aut henti cation center (AuC) ted fo GSM .net nd_authenticating
Cormnal o anttaTCanPLs i aE EA ol lopafiomreain TRLR) s ing EmRST and_an
i nternational roam ng gateway system (I RGS) connected between the COVA
system and t he sEMCsiperse ntogaitonsoandr seémigessiag RAIMAL mobile cewibching resinter
comuni cati ons between the systens, and when a subscriber of a service

provi ded by {M8CFRritetMEOKES COMAMHBREENY naqdedagmp EAgs Sae o idismacan use
the service provided by the CDVA systemand is installs the subscriber's SIM

card in the A terminal, transm ssigns p t erm ned dat.g necessary
For ‘a Gom aualercuPHER o, ATReis i 955 el eckdiahe e S
message so that tasks of initial |ocation registration of the GSM service
subscri ber§ &aubsgriber ddentdyi vodalei CriM)versd remeovabdninsalled thereiri d3S¥endi ng
and receiving calls with other 20 subscribers, and a short nessage service

(SMB) are engpiterh cofmp@iRMdIer GSHeHLRfstoéMey IhRBRAtioh NYE NtheoBubsdtiberget hod
for registering a |location when a subscriber of the GSM system service

moves | to a (OMRORYSLAIN SHKEE P EEMANGA Whildoted 5 MeS M Bk AP
accessing calls, an authentication center (AuC) connected to a GSM network
and authenticating terminals, and a GSM terminal wirelessly connected to
10 the GSM MSC; and an international roaming gateway system (IRGS)
connected between the CDMA system and the GSM system and converting
signals to execute signal communications between the systems, and when a
subscriber of a service provided by the GSM system moves to an area in
which the subscriber can use the service provided by the CDMA system and
15 installs the subscriber’s SIM card in the CDMA terminal, transmissions of
predetermined data necessary for a GSM authentication by the CDMA
system being executed using a CDMA message so that tasks of initial
location registration of the GSM service subscriber, a location registration
when the location is modified, sending and receiving calls with other

20 subscribers, and a short message service (SMS) are enabled.
In another aspect of the present invention, in a method for

registering a location when a subscriber of the GSM system service moves

to a CDMA system service area and installs a SIM card in a CDMA terminal



and roans to the CDVA system service in a systemconprising a CDMA system
conprising a CDMA MSC accessing calls, and a COVA terminal wrelessly
connected to the CDVMA MSC and capabl e of having the SIMcard renovably
installed therein; a GSM system conprising a GSM HLR storing 5 information
on the subscribers' |ocations and services, and an AuC connected to a GSM
network and authenticating termnals; and an | RGS connected between the
CDMA system and the GSM system and converting signals to execute signal

comuni cat i oaadbeiaweeto the CIIVMA aysteSBensits ire BEsystermet bypdriting 4 EUDRIAEri ng a
| ocati on when a GSM servi ce subscriber to roans to the service
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system and the data needed 15 for the GSM aut hentication; and (c)
regi stering rérmoGHMysnsiaiied lheerein;ca G sygterh rconsprisiisg @an© Idd thileR rstorirg | RGS
and GSM HLR when the authentication of the GSM service subscriber is

conpl et ed. s BitEm PR THEN sgﬁsz}'gem%szoarﬁ‘esé@%@paﬁ ?”End%‘(&' ngs,

whi ch are |ncorporat ed in and constitute part of the specification
illustrate an enbaodi nent in toget her wt
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shows a roam ng service network using a SIMcard in a
connected between the CDMA system and the GSM system and converting

signals to execute signal communications between the CDMA and GSM
systems, a method for registering a location when a GSM service subscriber
10 roams to the CDMA service comprises: (a) the CDMA terminal requesting a
location registration from the CDMA MSC; (b) the CDMA MSC, when
receiving the location registration request, authenticating the GSM
subscriber via the IRGS that transmits data to the CDMA terminal using a
CDMA message in cooperation with the GSM system and the data needed
15 for the GSM authentication; and (c) registering the GSM subscriber via
message transmissions between the IRGS and GSM HLR when the

authentication of the GSM service subscriber is completed.

BRIEF DESCRIPTION OF THE DRAWINGS

20 The accompanying drawings, which are incorporated in and
constitute a part of the specification, illustrate an embodiment of the
invention, and, together with the description, serve to explain the principles

of the invention:



CDMA service area according to a first preferred enbodi ment of the present
invention; FIG 2 shows a flow chart of a nmethod for registering the

| ocation of 5 the subscriber who uses the SIMcard in the CDVA service area
according to the first preferred enbodi ment of the present invention;, FIG
3 shows a schematic diagramfor illustrating the method for registering the
| ocati on of the subscriber of FIG 2 using the roam ng service system of
FIG 1; 10 FIG 4 shows a schematic diagram of a nethod for registering the

| ocation of the ro&nbng skowsCe rodhfitg iseevicehetWdas sty 9l BiNatdrd i tdhe
CDMVA service area using the roam ng service systemof FIG 1 according to a

second prefe | ) i el 0,
chemat | ¢ i SO o e PR soplliy B SR refAFRd bfbodinthy o fieCifeshnt
roam ng service subscriber who uses the SiMcard in the CDVA service area
when changi n§™MERECNocat i on of the subscriber using the roaming service
systemof FIG 1 according to a third preferred enbodi nent of the present
invention, FIG 5(&Gshmhiong afloaseharehatrhethiodtfer negistenial thedbcaton of
subscri ber identity (IMSI) is used and FIG 5(b) show ng anot her case 20

when a TM N ke YgI8sbriblel hoPysioe IV EARIMRTthE CHIRAI ANk aﬁ‘eé‘%&:ﬁ@ﬂﬁrﬁ}é’fc

regi stering the ocation of the roam ng service subscriber when the
subscri ber o uses the 51Mcard in.the CDI\/A.servi.ce_ area returns to a hone
GSM ser Vi cewg?eeﬁr Prefelg etrﬂtéO(ﬁB‘z?Hl& %&Eeer?r\??@@ OVEROR of FIG 1 according to
a fourth preferred

FIG. 3 shows a schematic diagram for illustrating the method for

registering the location of the subscriber of FIG. 2 using the roaming service
system of FIG. 1;

10 FIG. 4 shows a schematic diagram of a method for registering the
location of the roaming service subscriber who uses the SIM card in the
CDMA service area using the roaming service system of FIG. 1 according to
a second preferred embodiment of the present invention;

FIG. 5 shows a schematic diagram of a method for registering the

15 location of the roaming service subscriber who uses the SIM card in the
CDMA service area when changing the location of the subscriber using the
roaming service system of FIG. 1 according to a third preferred embodiment
of the present invention, FIG. 5(a) showing a case when the international
mobile subscriber identity (IMSI) is used and FIG. 5(b) showing another case

20 when a TMIN is used;

FIG. 6 shows a schematic diagram of a method for registering the
location of the roaming service subscriber when the subscriber who uses the

SIM card in the CDMA service area returns to a home GSM service area



enbodi nent of the present invention; FIG 7 shows a schematic di agram of a
process for a roam ng service subscriber who uses the SIMcard in the CDVA
service area to s transmt a nessage to a GSM servi ce subscri ber who stays
at a home GSM service area using the roam ng service systemof FIG 1
according to a fifth preferred enbodi nent of the present invention; FIG 8
shows a schematic diagram of a process for a first roam ng service
subscriber who uses the SIMcard in the EDVA service area to io transmt a
nmessage to a secqpd roanmi ng service sub iber_using the r.oamn ervj ce
System of FI &g & SBARIG SeRE SRR oF EGr rear Rt Henough HeBTishsent
invention; FIG 9 shows a schematic diagram of a process for a roam ng
servi ce subsefmbedimemoofiberespntEvgnd®nd in the CDMA service area to 15
receive a nessage froma GSM servi ce subscri ber who stays at a honme GSM

service area usi ngFide7r ehowvsda Ssthentatics viigeamobf F Grodesicéor @ Rgarhinga
seventh preferred enbodi nent of the present invention; FIG 10 shows a

schemati c di f i Yy i:her uses
the S M car dr e SURE RS (% T B30 B FENE REDRHEREOE it PES,
subscri ber who stays at a hone GEM seryvice area using the roam ng service
syst em of FI EANAME A BIEESAGE (0 a@SM gervice phRscEPpEWhOrtans @k Athyp tq’l%&/lpresent

invention; and FIG 11 shows a schematic diagram of a process for a roan ng
7 service ssbvive dea uging UbesoamindSsddvicer sy stemt dfeF ICODMAasesrdingetaa ditht o

preferred embodiment of the present invention;
FIG. 8 shows a schematic diagram of a process for a first roaming
service subscriber who uses the SIM card in the CDMA service area to
10 transmit a message to a second roaming service subscriber using the
roaming service system of FIG. 1 according to a sixth preferred embodiment
of the present invention;
FIG. 9 shows a schematic diagram of a process for a roaming
service subscriber who uses the SIM card in the CDMA service area to
15 receive a message from a GSM service subscriber who stays at a home
GSM service area using the roaming service system of FIG. 1 according to a
seventh preferred embodiment of the present invention;
FIG. 10 shows a schematic diagram of a process for a roaming
service subscriber who uses the SIM card in the CDMA service area to
20 transmit a short message to a subscriber who stays at a home GSM service
area using the roaming service system of FIG. 1 according to an eighth
preferred embodiment of the present invention; and

FIG. 11 shows a schematic diagram of a process for a roaming



receive a short nessage froma subscri ber who stays at a hone GSM service
area using the roam ng service systemof FIG 1 according to a ninth
preferred enbodi nent of the present invention. 5 DETAI LED DESCRI PTI ON OF THE
PREFERRED EVMBODI MENTS In the foll ow ng detail ed description, only the
preferred enbodi nents of the invention have been shown and descri bed,
simply by way of illustration of the best nodes contenplated by the
inventor(s) of carrying out io the invention. As will be realized, the
invention isseamablsabstridBrdivhbCc@ddsOthe ISIMVaaIPWS tREVEDNA rRksWest Sreaald

wi t hout departing fromthe invention. Accordingly, the draw ngs and

descri ption : g il us b i t
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1s CDWVA service area accordi n? to a first preferred enbodi nent of the
present i nvERMIGHhareRUSIRBIRS TRMBINIGRATYiIFG SYBIRM Of FiGs | ARCOEHPY ite &sniRthcova
system 100, a GSM system 200 and an international roam ng gateway system

(1 RGS) 300 f preferaderhbhodimene oCBd pregenteinyéfibmi th t he GSM system 200. 20
The CDMVA system 100 conprises a honme |location register (HLR) 120 connected
to a CDMA petwork 110 and storing information on the subscribers' |ocations
and services, a nobile switching center (M5SC) 130 connected to the CDVA
network 110 and processing call accesses, a base 8 station system (BSS) 140

connected to the M, B0 GRS TIGN'OIPTAR PREFERRED EMBODIMENTS

In the following detailed description, only the preferred embodiments

of the invention have been shown and described, simply by way of
illustration of the best modes contemplated by the inventor(s) of carrying out
10 the invention. As will be realized, the invention is capable of modification in
various obvious respects, all without departing from the invention.
Accordingly, the drawings and description are to be regarded as illustrative in
nature, and not restrictive.
FIG. 1 shows a roaming service network using a SIM card in a
15 CDMA service area according to a first preferred embodiment of the present
invention.
As shown, the roaming service system comprises a CDMA system
100, a GSM system 200 and an international roaming gateway system
(IRGS) 300 for connecting the CDMA system 100 with the GSM system 200.
20 The CDMA system 100 comprises a home location register (HLR)
120 connected to a CDMA network 110 and storing information on the
subscribers’ locations and services, a mobile switching center (MSC) 130

connected to the CDMA network 110 and processing call accesses, a base



interface between a wire network and a wireless area, and a COVA term nal
150 wirelessly connected to the BSS 140 and capable of having a SIMcard
installed therein. 5 The CDVA system 100 has a plurality of HLRs and MSCs,
and the HLRs and the MSCs operate together to nanage the subscribers and
exchange the calls. A plurality of MSCs is connected to a single HLR, and a
plurality of BSSs can be connected to a gingle MSC. The CDVA system 100 can
further conprise an authentication center (AuC) authenticating a 1o

term nal, andtzioh §ystehOBEEPN40e8bicted Yo Rhel MSRIMI3Edahd ptorivintg 130 and
storing information on visitors and registrations. The configuration of the

200 conpr i e s Bbdin. o ke Phafn 18 iR R 308 e BN JrRE

information on the subscribers' |ocations 15 and services, an MSC 230
connect ed t o 10ReViEERss R CRBPRCIEEdOZhe BSP ddOsichgapdle @fihavia asslds cakh Auc

260 connected to the GSM network 210 and authenticating the termnals, a
BSS 240 connéwtalted thetdia. MSC 230 and perform ng an interface between the
wire network and the wireless area, and a GSMterm nal 250 wirel essly

VEGs and BYSs 1n o’ Fie eRANaE] QoD HE Ch oy e e P B G e

accessed bet t he network 110 and the GSM network 210, and r{)q?rforns
a signal con @nd ﬁi%rl\'ﬂg St gPeratgniposthes to mpanage HhRgadPHERER rPHthe
networks 110 and 210.

exchange the calls. A plurality of MSCs is connected to a single HLR, and a

plurality of BSSs can be connected to a single MSC. The CDMA system 100
can further comprise an authentication center (AuC) authenticating a
10 terminal, and a visit location register (VLR) installed in the MSC 130 and
storing information on visitors and registrations.
The configuration of the GSM system 200 is similar to that of the
CDMA system 100. The GSM system 200 comprises an HLR 220 connected
to a GSM network 210 and storing information on the subscribers’ locations
15 and services, an MSC 230 connected to the GSM network 210 and
processing the call accesses, an AuC 260 connected to the GSM network
210 and authenticating the terminals, a BSS 240 connected to the MSC 230
and performing an interface between the wire network and the wireless area,
and a GSM terminal 250 wirelessly connected to the BSS 240.
20 The GSM system 200 has a plurality of HLRs, MSCs and BSSs in a
like manner to the CDMA system 100.
The IRGS 300 is accessed between the CDMA network 110 and the

GSM network 210, and performs a signal conversion in order for signals to



The I RGS 300 functions as the HLR to nmanage the profiles of the GSM SIM
subscri bers fromthe viewoint of the CDVMA system 100, and functions as the
VLR in order for the GSM system 200 to read the location of 5 the roam ng
GSM SI M subscriber via the RGS 300 fromthe viewpoint of the GSM system
200. In order to transmt and receive the data required by the GSM system
200 to/fromthe BSS 140, additional funckions are necessary for the CDVA
term nal 150 that accommobdates the GSM SIM 10 Anong the additional

functions, obe dxenahyed benéen thHeenetwoé\ U@bad 2agr st nessage so as to
provi de the GSM system 200 with the data that are necessary for

aut henti cation of F%‘eé@%e regqi ri-ng e 1 er Vi
subscri ber's | ocat frgﬁ.l Yy Usli ngmtcﬁgh%é%&hga'f%ﬁbtgr @%Wgﬁgntrqél ér%'ﬁ%%dﬂc Fh(?ati on
of the present neémrk is . mnimzed and the subscriber can be is

accomodat ed G optM rsibssrRarsafram e yigwniet G’FéhQ KePAVRYstem 1905 nd

channel, and the CDVA data burst nessage can use all the COVA w rel ess
channel s, afuhciiops @sehaelLR anotderrisnihe @8 systemvZ0Q teeredat thevibtditinn of
nodi fication of the network. 20 According to the preferred enbodi nents of

the preseny EHB’%E&@Q’%%MASR{?%BEE@?EF\% tie SRIVHGR tﬁlé?ﬁ%\&' of the Nstal |

his SIMcard into t ermn and use the sane In service

area wl|l Wcri%&j 5irst, a process for the GSM service subscriber to
nove in a VS 200e area, install the SIMcard and attenpt to

register his location will now
In order to transmit and receive the data required by the GSM

system 200 to/from the BSS 140, additional functions are necessary for the
CDMA terminal 150 that accommodates the GSM SIM.

10 Among the additional functions, one function is to use a CDMA data
burst message so as to provide the GSM system 200 with the data that are
necessary for authentication of the user when registering the roaming
service subscriber’s location. By using the CDMA data burst channel,
modification of the present network is minimized and the subscriber can be

15 accommodated.

Short messages are transmitted via the CDMA data burst channel,
and the CDMA data burst message can use all the CDMA wireless channels,
and any channel can transmit and receive the data without modification of
the network.

20 According to the preferred embodiments of the present invention, an
operation for a GSM service subscriber to install his SIM card into the CDMA
terminal and use the same in the CDMA service area will be described.

First, a process for the GSM service subscriber to move in a CDMA



be described. The | ocation registration process can be inplenented by two
met hods. 5 The first nmethod is to use the international nobile subscriber
identity (I1MSlI) nunber systemused in the GSM system 200 to access the COVA
system 100, The present Korean nunber systemis the nobile identity nunber
(MN system In order to use the GSM SIM the |IMSI nunber should be io
applied to the COVA system 100. Hence, o, a prenise that the COVA system 100
uses the IMSl, the location registration to the GSM system 200 is possible

using the CD@/@M’L%§re@“rr$§talnﬁ\%'59&ﬁca?@‘ﬁné%@l‘éﬂ%t%?%@ér%@%a&@n%ﬁ o | MBI

nunber system but rather to use the MN In system 100. is In this
case, since he I annot be directly used, a reserved MN (which will be
referred to S?{Bh%cgrary MN (TMN) hereinafter) which can be used in the
CDVA system 100 IS ﬁrow ded to the IMSI, a registration process is

per formed using t h&hemagatignd registaation spreseseceas. bReimplemegtecd Y Ao 2 and

3, afirst preferred enbodi nent for 20 attenpting to register the |ocation

accordi ng tonidigodig.rst nethod will be described. First, in the case the GSM
SI M subscriber roans to the CDVA system 100 and installs a SIMcard into

£23| g?rvl:t |t§ Lmopa![ hifﬁg uf étgrrﬂlegﬁ%ms tb l{steetﬁg]lig%l'rnﬁiﬁo;}té?%c?oi% él?ocs%PiBBPidentity
(IMSI) number system used in the GSM system 200 to access the CDMA
system 100.
The present Korean number system is the mobile identity number
(MIN) system. In order to use the GSM SIM, the IMSI number should be

10 applied to the CDMA system 100. Hence, on a premise that the CDMA
system 100 uses the IMSI, the location registration to the GSM system 200
is possible using the CDMA data burst message.

The second method is not to use the IMSI number system, but rather
to use the MIN in the CDMA system 100.

15 In this case, since the IMSI cannot be directly used, a reserved MIN
(which will be referred to as a temporary MIN (TMIN) hereinafter) which can
be used in the CDMA system 100 is provided to the IMSI, a registration
process is performed using the TMIN, and a call is connected.

Referring to FIGs. 2 and 3, a first preferred embodiment for

20 attempting to register the location according to the first method will be
described.

First, in the case the GSM SIM subscriber roams to the CDMA

system 100 and installs a SIM card into the CDMA terminal 150, the CDMA



is, when the SIMcard is installed in the COVA term nal 150, the CDVA
termnal 150 reads a state that the SIMcard is installed, reads necessary
information and the IMSl fromthe subscriber's profile stored in the SIM
card 5 and transmts the sane to the BSS 140, and the BSS 140 transmts
corresponding information to the MSC 130 to request a |ocation registration.
Next, when receiving the location registiation request fromthe CDVA

term nal 150, the MSC 130 requests a location registration fromthe |RGS

300 in step HBAnallieguess, a ldtativbCedistation &f vies subé@ibsrtinh efep $al0adiThat 10
the IMSI transmtted by the CDVA term nal 150 via the BSS 140 and transmts

the sane to t } r: § LSt mahl st
from the COMS'Ter o b bRl B ipeialied 17 G GOMPE 1EFFRR! 155! W COMES, e
the MSC 130 recaognij that the subscriber's HHRis the IRGS 300 via the

| MBI transm [tgrgaggfﬁg@ée glatenthal) thes [Mpgr i destaied siasds: PeRaSSARo
requests the location registration is a GSM service subscriber, the I RGS
300 for receinfongatidreahddhe iildS! fregi e stibsmniber’squrefie steemkint that Sk4 card
subscri ber authentication request fromthe GSM system 200 and requests

aut hent i ca i %’F‘ndpﬁgﬁgﬁi&g %e{fs%%é WSt fsﬁleﬁl?gg o L8R FEMEYSt p4p 2Phdhitst ep

S104. That is, ot reques 0 adjt entication paraneters from
220 t hat r ec@PUBSPRRANG S RERE AT i MSCahel 6 SO ieshP IR AMRGIRIGYO0Y ansm {5
the authentication paraneters provided by the AuC 260 12 to the IRGS 300 in
step S106. That i sNextewHeR 2@ceivihgt e GSdatoystregisraion request from the
CDMA terminal 150, the MSC 130 requests a location registration from the
IRGS 300 in step S102. That is, the MSC 130 receives information including
10 the IMS! transmitted by the CDMA terminal 150 via the BSS 140 and
transmits the same to the IRGS 300 in order for the location registration
request from the CDMA terminal 150 to be transmitted to the IRGS 300. At
this time, the MSC 130 recognizes that the subscriber’s HLR is the IRGS
300 via the IMSI transmitted by the CDMA terminal 150.
15 Since the subscriber who requests the location registration is a GSM
service subscriber, the IRGS 300 for receiving the location registration
request reads that as a subscriber authentication request from the GSM
system 200 and requests authentication parameters from the HLR 220 of the
GSM system 200 in step S104. That is, the IRGS 300 requests the
20 authentication parameters from the corresponding HLR 220 using the IMSI
received from the MSC 130.

The HLR 220 that receives the authentication parameters from the

IRGS 300 transmits the authentication parameters provided by the AuC 260



transmts the authentication paraneters obtained by the AuC 260, which are
a result value SRES and a random nunber RAND which is the initial value of
an authentication algorithmto the I RGS 300. s Wen receiving the

aut henti cation paraneter fromthe HLR 220 of the GSM system 200, the |IRGS
300 transmts the RAND to the CDVMA term nal 150 via the CDVA data burst
nmessage in step S108. The nodification of the CDVA system 100 can be

m nimzed using the COMA data burst nessage so as to transmt the RAND. io

At this tineto tHeelREEK8ARINNStep!S TI0R) Thatiks thé HIR Peordnke GSMtsystepaicG a
recei pt of the RAND to the I RGS 300 using the CDVA data burst nessage and

accordingly, : t } d | RGS
300 ist ransg}%ﬁ?rgﬁiﬁ?@eﬁ&%ﬁ?@%r%@%e&%@%&g tﬁ%ﬁ%ﬁ? tz?g ?@ﬁﬁ Qf‘ene CDVA
termnal 150 transmts received RAND to th SIMcard installed ip the
CDMA t er ni naP r?%’? valvg éﬁésﬁ g ARARAMmREY %'gNDaWFWEdﬁi”&%W V&f‘g%PFt hm
identical with the AuC 260 of the GSM system 200 using the RAND, conputes

t he result vahwutisRERationstiggritBanie,thalBGS 8@disnits the SRES to the CDVA
term nal 150, and the CDVA term nal 150 20 transmits the SRES to the | RGS

300 using §he COVAWAR rddiGh Wﬁ%sﬁﬁﬁ?ﬂﬁﬁggti%g%’aénﬂi’éér frohd @fe HAGRIDONEF t he

SRES fromthe CDVA term nal 150, the transmts a recei pt response
{0,e OV bt TAOB Ot DY PSR Gy P A 5, B ©
terminal 150 via the CDMA data burst message in step S108. The
modification of the CDMA system 100 can be minimized using the CDMA
data burst message so as to transmit the RAND.

10 At this fime, the CDMA terminal 150 transmits a response that
reports a receipt of the RAND to the IRGS 300 using the CDMA data burst
message and accordingly, the IRGS 300 can check that the RAND
transmitted by the IRGS 300 is transmitted to the CDMA terminal 150 in step
S112.

15 Next, the CDMA terminal 150 transmits the received RAND to the
SIM card installed in the CDMA terminal 150, and the SIM card executes an
authentication algorithm identical with the AuC 260 of the GSM system 200
using the RAND, computes the result value SRES in step S114, and
transmits the SRES to the CDMA terminal 150, and the CDMA terminal 150

20 transmits the SRES to the IRGS 300 using the CDMA data burst message in
step S116.

After receiving the SRES from the CDMA terminal 150, the IRGS

300 transmits a receipt response to the CDMA terminal 150 using the CDMA



termnal 150 is finally transmtted to the IRGS 300 in step S120 The | RGS
300 conpares the SRES transmtted by the HLR 220 of the GSM system 200 with
the SRES conputed by the SIMcard in step 5 5122, and when the two val ues
are not identical, the user is not a correct user, and then a |ocation
registration failure is reported to the COVA term nal 150 and the | ocation
registration process is termnated. If the two values are identical in step
S124, the IRGS 300 determ nes that the subscriber who requests the | ocation

regi strati ondata bursi thdssgyeistess tc HIReH tHae tha SRES Gagshitted boapé ICDMA
registration fromthe HLR 220 of the GSM system 200 in step 5126. Next, the

HLR 220 trangiyd ofdd r } ; c&hbger to the I RGS 300
in step 8128%’3?'83%'gtf@gﬁﬁﬁjﬂnég‘gtﬁg’d@éﬁﬁeﬁg ?@5%@ glﬂ?he VLR of the GSM
system 200 and stores hhe I%{Sati on of the_ 15 correspondi ng:t; roam ng service

subscri ber as | RGSTBOIRGH S0, carapdres theeSRESotraNeMAted; hy 'ﬁ)‘?é#é%tz(%@u%cri ber

to the 1RGS 300 so as to provide service to the correspondi ng roam ng
servi ce substhd EBM FysteinRAE0 reitipdhesSSRESt bempatsel py thie SHE sardsir stegr ' s
profile transmtted by the HLR 220 and stores the corresponding profile in

step 20 S38120¢ ghliihéh TRe tWBSMIGES atdHBt RENtIcERNRE dstrds MBIRPREfeBN t he
receipt of the profile to the HLR 220 of the GSM system 200, the HLR 220

{ransm ts a Opg STORCP dgebetan [EAEURS) BlkBrisatpise i Ine Euinfedoingt
step S132, and 14 the IRGS 300 transmts the |ocation registration
conpl etion r d8p@mnsidhedocation registration process is terminated.
If the two values are identical in step S124, the IRGS 300
determines that the subscriber who requests the location registration is a
10 legitimate subscriber and requests a location registration from the HLR 220
of the GSM system 200 in step S126.
Next, the HLR 220 transmits a profile of the corresponding
subscriber to the IRGS 300 in step S128. That is, the HLR 220 reads the
IRGS 300 as the VLR of the GSM system 200 and stores the location of the
15 corresponding roaming service subscriber as IRGS 300, and transmits the
profile of the present subscriber to the IRGS 300 so as to provide service to
the corresponding roaming service subscriber.
The IRGS responds to the receipt of the subscriber’s profile
transmitted by the HLR 220 and stores the corresponding profile in step
20 S130. At this time, when the IRGS 300 transmits a response on the receipt
of the profile to the HLR 220 of the GSM system 200, the HLR 220 receives

the response to the transmission of the subscriber’s profile and transmits a

location registration completion response to the IRGS 300 in step S132, and



M5C 130 of the COVA system 100 again in step S134, and the corresponding
MSC 130 transmts the location registration conpletion response to the COVA
termnal 150 in step S136, and therefore a location 5 registration of the
GSM service subscriber in the CDVA service area is conpleted. At this tineg,
the HLR 220 of the GSM system 200 nust renove the |ocation that was
previously registered before the roam ng;service subscriber starts to roam
in the CDVA service area in step S140. That is, the HLR 220 to requests a

renoval of t it IRGSt30M trahsinite the hesdtidperegititiohedsraplBabRrespdise foPfHE Nng to
the CDVA service area fromthe VLR in the MSC 230 of the GSM system 200,

and the VLR j h 2 r es Pr@wi | ocat g fiaath
correspondi nyss%bzgyisgér%%n g?@;’)’a\ SS_L%&“NQ@)[O cgrﬁgaf'%erﬁ néé&?()%l:_lpé %nd athseecond
preferred enbodi nent for is attenpti ng% a location registration according to
the second nEPHBEPARINI bMSGledd? | BaasMitycHie decatiay Jepistiabans CEpY!RNAT er ent

fromthose of the first preferred enbodinent wll be described. Here, since
t he CDVA systespob@e tdotbe QDM tgrpunal 15@ id Blp S206nantehemfsteea loosticd | ed i n
the SIMcard, the I MSI cannot be used, and in the case a GSM roam ng

servi ce subsegLd; o S I B i ; gpl\/ﬁé i F1A 150 he. CDVA
termnal 1 OFér%g@ét'dnrg?nggr9%“%%%@%?%‘#%0% ru i ng (?ﬁtla\ml\ %NI%‘?O%t gs SI'M
card and transm’ﬁs the information to the MSC 130 via 15 the BSS 140 of the

CDVA syst em £88P§1edt ep 510.
At this time, the HLR 220 of the GSM system 200 must remove the

location that was previously registered before the roaming service subscriber
starts to roam in the CDMA service area in step S140. That is, the HLR 220
10 requests a removal of the location of the subscriber registered before the
roaming to the CDMA service area from the VLR in the MSC 230 of the GSM
system 200, and the VLR in the MSC 230 removes the previous location of
the corresponding subscriber in step $S140.
Next, referring to FIG. 4, a second preferred embodiment for
15 attempting a location registration according to the second method will be
described.
Location registration steps different from those of the first preferred
embodiment will be described.
Here, since the CDMA system 100 does not support the IMSI|
20 number system installed in the SIM card, the IMS| cannot be used, and in
the case a GSM roaming service subscriber installs a SIM Card in the CDMA
terminal 150, the CDMA terminal 150 reads necessary information including

the IMSI from the SIM card and transmits the information to the MSC 130 via



The MSC 130 of the CDVA system 100 transmts information including the | NS
transmtted by the COVA termnal 150 to the IRGS 300 in step 520, and the

| RGS 300 transmits a response of the corresponding 5 information receipt to
the MSC 130 in step S30, and the MSC 130 transmts the correspondi ng
information recei pt response to the COVA termnal 150 in step S40. Next,
the IRGS 300 provides the TM N corresponging to the information including
the IMSI to the CDVA term nal 150 using the CDMA to data burst message in

step S50. At théiBSY 148 of tHe COMA §Steh0d M Mepas@sponding to the recei ved
IMSI is stored in the IRGS 300 and the TM N 1is subsequently received, the

| VSI d i i TMN . .

cormuni cate vt h  HOCCR &y ae8ndodte CEMATRRER: NR0.alishfis JTerbdinn es ¢ ne
TM N fromthe IRGS 300 is transmts the TM N receipt _response to the I RGS
300 using th@mgda@éMSé&ﬁagﬁmmcgagéh%ﬁ:@MAde@@mﬁé5eé¢rt@%ﬂ;%ﬁéﬁ 380T™M N in

step 570. The CDMA term nal 150 receives the roam ng service using the TM N

provi ded by &lep SRCIRDAhe IRGS BN trahomitsi @responsed roditthencerrespaarisg ar e
identical with those 20 of the first preferred enbodi nent, but one

di T Fer ences i b abrion rd ot ol the MBLETSY fiPShep @90l aRTine MIC 1¥Bl ragsiged 11

t he process transm ssion from A term nal to the 0, and
PR s GG T R R P
transmts a | ocation
step S40.
Next, the IRGS 300 provides the TMIN corresponding to the
information including the IMSI to the CDMA terminal 150 using the CDMA
10 data burst message in step S50. At this time, in the case the TMIN
corresponding to the received IMS! is stored in the IRGS 300 and the TMIN
is subsequently received, the IMSI stored in correspondence to the
corresponding TMIN is used to communicate with the GSM system 200.
The CDMA terminal 150 that receives the TMIN from the IRGS 300
15 transmits the TMIN receipt response to the IRGS 300 using the CDMA data
burst message and stores the corresponding TMIN in step S70. The CDMA
terminal 150 receives the roaming service using the TMIN provided by the
IRGS 300.
Subsequent location registration processes are identical with those
20 of the first preferred embodiment, but one difference is that in the first
preferred embodiment, the IMSI is used in the process of transmission from

the CDMA terminal 150 to the IRGS 300, and as opposed to the second

preferred embodiment, the TMIN provided by the IRGS 300 is used instead.



regi stration request on the GSM service subscriber to the MSC 130 of the
CDVA system 100. That is, the COVA termnal 150 transmts the stored TMN
to the MSC 130 via the BSS 140 of the CDVA system 100 in order to s request
the location registration. Next, the M5C 130 requests the | ocation
registration fromthe IRGS 300 instep S202. That is, the MSC 130 of the
CDVA system 100 receives the TM N transmtted by the COVA term nal 150 via
the BSS 140 and transmits the same to the IRGS 300 so that the |ocation

regi stration request fulther sdétadinshiet OEIMAO térhendIRGS03Atarfshaits taheoCiidh
term nal 150. Since the subscriber who requests the |ocation registration is

a GSM servi ‘F&?@ﬁ‘gﬁ&{ ir@@ﬁestF&?tﬂ&@&l\ﬁ%ruigétsdb%ﬁﬁﬁé(@ﬁh’éﬂﬁéeMS@?“HOOBf th

regi stration equest perceives that a subscriber authentication on t%e GSM

system 200 i cessar d.requests thenticati o argneter fromthe
'R 220 of 15RUE Sipey 4BlmThE0 5 rhe: EpMEB gL A s0ctreBRmT Aee sited

requests an authentication paraneter fromthe correspondi ng HLR 220 usi ng
the 1 Msl  corfMéidbtonidienld SiCo 180 &/ 1arteNBSSatdtriof thed COMA sy sieBC 1080nadrdehto CDVA
system 100. Subsequent steps S106, S108, S110, S112 and S114 of the first

20 preferr ed reqgirodith@ HcaBbh regiithtiedl W th the steps S206, 5208, S210, S212
and S214 of the second preferred enbodi nent. Next, subsequent steps S216,

oL and 5220 oo NSELABNets RuBAest RS P, LD e e
VBl 300 instep S202. That is, the MSC 130 of the CDMA system 100 receives
the TMIN transmitted by the CDMA terminal 150 via the BSS 140 and
transmits the same to the IRGS 300 so that the location registration request
10 is transmitted to the IRGS 300 from the CDMA terminal 150.

Since the subscriber who requests the location registration is a GSM
service subscriber, the IRGS 300 that receives the location registration
request perceives that a subscriber authentication on the GSM system 200 is
necessary and requests an authentication parameter from the HLR 220 of

15 the GSM system 200 in step S204. That is, the IRGS 300 requests an
authentication parameter from the corresponding HLR 220 using the IMSI
corresponding to the TMIN transmitted by the MSC 130 of the CDMA system
100.

Subsequent steps S106, S108, S110, S112 and S114 of the first

20 preferred embodiment are identical with the steps S206, S208, S210, S212
and S214 of the second preferred embodiment.

Next, subsequent steps S216, S218 and S220 are identical with the

steps S116, S118 and S120 of the first preferred embodiment excluding that



Next, subsequent steps 5222, S224, S226, 5228, 5230, 5232, 5234, 5236,

5238, S240 and 5240' are identical with the steps 5122, 5124, 5126, S128,
S130, 5132, S134, 5136, 5138, S140 and 5140' of the first 5 preferred

enbodi ment so that the location registration of the GSM service subscriber
in the CDVA service area is conpleted. Next, referring to FIG. 5(a) and
5(b), a third preferred enbodi nent for & GSM subscriber to attenpt to

regi ster a |ocation when nodifying the location in the CDVA service area

wi |l now be tlesTMINdsluséd ifstead of thee iIMGK i al | ocation registration of the GSM
subscriber is conpleted in a like manner to the first and second preferred

enbodi nents, the Wﬁék%ﬁu%?%t@ﬁ@Sé%S%?rsi% ﬁggl ashid ap3o

identical manner to t criber of t syst e At this tinme, in

order to man t LE ion ,egi stration of the |ogation,the | RGS
300 unct | o234 REeTS Rproat) BRe Rk Do neicabmaneaiens STee. Sgfipoi nt

of the GSM system 200, when the roam ng service subscriber nodifies the

| ocation in SHRECOMRS, /KM 130, Stk SUdE,cBi1B8r Sd4Doamd iISIHO’ ofdheafyrst | RGS
300. In the case of using the nethod of the first preferred enbodi nent, the

VB! 1 oBdpraBfiterRFIne Of 1EIE HESIAPLGG of It 06O sBge
| ocat | on' modFHBSHIB 15 CRMABE S0 3679 SROTGIRIE. Syst em 100 vi & the BSS 140
in step 5300, the corresponding MSC 130 18 authenticates the roam ng
servi ce subscri ber Neixb neéarrsgtte Ribs. Béaaanadb(b), a third preferred embodiment
for a GSM subscriber to attempt to register a location when modifying the
location in the CDMA service area will now be described.
10 After the initial location registration of the GSM subscriber is
completed in a like manner to the first and second preferred embodiments,
the location of the home subscriber is modified in an identical manner to the
subscriber of the CDMA system 100. At this time, in order to manage the
modification and registration of the location, the IRGS 300 functions as the
15 HLR of the CDMA system 100. Also, in the viewpoint of the GSM system
200, when the roaming service subscriber modifies the location in the CDMA
system 100, the subscriber’s location is always IRGS 300.
In the case of using the method of the first preferred embodiment,
the IMSI is used, and in the case of using the method of the second
20 preferred embodiment, the TMIN is used instead of the IMSI.
First, when a roaming service subscriber requests a location

registration caused by a location modification to the MSC 130 of the CDMA

system 100 via the BSS 140 in step S300, the corresponding MSC 130



registration. In the case of using the I MSI, the above-noted authentication
process is identical with the steps 5102 to 5136 of the |location
registration of the first preferred enbodi nment, referring to FIG. 2 and 3,
and in the case of s using the TMN, the above-noted authentication process
is identical with the steps S20 to S236 of the | ocation registration of the
second preferred enbodinent, referring {o FIG 4. That is, the steps from
5102 to S136 in the case of using the IMSI and the steps from S20 to S236

in the case althitioatdshend Yol seldice esissehib¥elwhdathoesrdtas 1bBstion
aut hentication process in the preferred enbodi nents. This authentication

netude t hi o GPRIRT clrrEn e 8L BEMule, A7 388 qulecontle MR FRAMIT ocoss

using the IMSI is described in FIG 5(a% and that wusi ng@the TMNin FIG
5(b). 15 Aft BFOGass i éiantisal with die steps Ritdreia $ 638 pbiheplosatiar reginkatimrol 30 of
the CDVA system 100 transmts the IMSI or the TM N of the CDVA termnal 150

t hat requi r eshé fiest lposfetiedremigdistenit fefarring td G REQANM0V, sid astHeocaswoest a
| ocation update registration in step S310. After receiving the |ocation

updat e 10| sticfig 48 TAMESle S50 hda SRR AL Miedity wipCS 300
subscr ber o SIERat S Kot a it fsh 1960 nES BN cLy & JE0SSP ML (RUFTESD,  and
the VLR in the MSC 130" before the |19 |ocation nodification renoves the
cor r espondi ngntmchneot) rafedring enBlGt4 a
That is, the steps from S102 to S136 in the case of using the IMSI
and the steps from S20 to S236 in the case of using the TMIN are
10 respectively performed as the authentication process in the preferred
embodiments. This authentication process is optional according to system
designs, but it is preferable to include this authentication process. Therefore,
the authentication process using the IMSI is described in FIG. 5(a), and that
using the TMIN in FIG. 5(b).
15 After the completion of the authentication process, the MSC 130 of
the CDMA system 100 transmits the IMSI or the TMIN of the CDMA terminal
150 that requires the location registration to the IRGS 300 so as to request a
focation update registration in step S310.
After receiving the location update registration request from the
20 corresponding MSC 130, the IRGS 300 requests the location removal of the
VLR in the MSC 130’ of the CDMA system 100 that stores the location of the

roaming service subscriber before the subscriber’s location modification in

the CDMA system100 in step S320, and the VLR in the MSC 130’ before the



renmoval conpletion response to the IRGS 300 in step S330, and the IRGS 300
transmts the corresponding | ocation renoval conpletion response to the
CDMA term nal 150 via the MSC 130 and the BSS 140 of the CDVA s system 100
so as to report a conpletion of the |ocation update registration caused by
the location nodification of the roam ng service subscriber in steps S340
and S350. At this time, since the hone GgM system 200 reads the | ocation of
t he roam ng service subscriber with the RGS 300, the HLR 220 of the GSM io

system i s i nichtion embdifidafien rmervies theGooesporidmd tidcaliodl and efatsmiesligrent
for attenpting a location registration when a GSM subscriber uses a roam ng

wil be 'Setsﬁb?%@%{@ﬁ'ﬁﬁbtﬁﬁsgé‘ii’% P B PR M e MR ™

servi ce area 6 returns to the home GSM service area, .the Iocatlon of the
roam ng servPP8 trangals ithe comespopdingplesatien removal cerplelinn TesRansecv

service area, and therefore the |ocation of the IRGS 300 that functions as
the HLR of ttee COWA ®ysireh 1800 viastheeMB@ d,30aand tthe BER RED obfthé IGDKEBM
system 200 is 20 updated. At this tinme, the conventional |ocation

regi st onepeiePasy R°al 2 TBMoRY LBRRINSYCHETEAA JpBXR M tad the

| RGS 300 converts rem)va message syst/em 2 into a

:O(r)ggtelsg-n rerégl\llgéd Tﬁ/ ﬁwaeq?ocatlon moaﬁlc tioh ofe mel(?gar%f]ndg %SFJI&T rgf;btsrr;]r gernve 20

steps S340 and S350.

At this time, since the home GSM system 200 reads the location of
the roaming service subscriber with the IRGS 300, the HLR 220 of the GSM

10 system is indifferent.

Referring to FIG. 6, a fourth preferred embodiment for attempting a
location registration when a GSM subscriber uses a roaming service in the
CDMA service area and returns to the home GSM service area will be
described.

15 In the case the GSM subscriber leaves the CDMA service area and
returns to the home GSM service area, the location of the roaming service
subscriber must be updated to the location in the GSM service area, and
therefore the location of the IRGS 300 that functions as the HLR of the
CDMA system 100 is removed, and the HLR 220 of the GSM system 200 is

20 updated. At this time, the conventional location registration process
performed by the GSM system 200 is executed, and the IRGS 300 converts
the location removal message of the GSM system 200 into a location

removal message of the CDMA system 100 and performs the above



First, when the subscriber who returns to the honme GSM service area
requests a location update to the HLR 220 via the MSC 230 of the GSM system
200, the corresponding HLR 220 requests a | ocation renoval of the 5
correspondi ng subscriber to the IRGS 300 that perforns the VLR function of
the GSM system 200 in step S410. Next, the IRGS 300 that receives the

| ocation renmoval fromthe HLR 220 reques§s the |location renmoval to the VLR
130 of the CDVA system 100 in step S420. At this time, in the case of using
the TM N in arbddes. manner to io the second preferred enbodi nent, the | RGS
300 requests the renoval of the TMN corresponding to the IMSI to the VLR

130, The VLR 130 ofiifienhAnaySIiSmib0 Wi e hotain ol iR

correspondi ng subscriBer accor 0 t he reques
transmts a renoval conpletion response to the 1RGS 300 in step S430. 15 The

| RGS 300 t haP¢2FRGURSSS prRCAtORAiRdsie te ths BI-RedtpVerthe MSEetHbask ke 5o t he

VLR 130 of the CDVA system 100 transmts the corresponding |ocation renoval
conpl eti on r eypiens @00ptheheotdspERINPHLI220 GElyusytstae tocfion rendviah of ittee case
of using the TMN in a like manner to the second preferred enbodi nent,

rel eases t he THN,GAIRGSHRREIAG oL IRAIBho Rt pAHGHRPIEHIOR hethRr 220

that receives ocation renoval conpletion response from GS 300
Vi o the veC 19005 BR800 staRus 0. GS System 200 50 &s to report that
the | ocation update registrati on caused

Next, the IRGS 300 that receives the location removal from the HLR
220 requests the location removal to the VLR 130 of the CDMA system 100
in step S420. At this time, in the case of using the TMIN in a like manner to

10 the second preferred embodiment, the IRGS 300 requests the removal of the
TMIN corresponding to the IMSI to the VLR 130.

The VLR 130 of the CDMA system 100 removes the location of the
corresponding subscriber according to the request of the IRGS 300 and
transmits a removal completion response to the IRGS 300 in step S430.

15 The IRGS 300 that receives the location removal completion
response from the VLR 130 of the CDMA system 100 transmits the
corresponding location removal completion response to the HLR 220 of the
GSM system 200, and in the case of using the TMIN in a like manner to the
second preferred embodiment, releases the TMIN corresponding to the IMSI

20 in step S440.

The HLR 220 that receives the location removal completion

response from the IRGS 300 transmits the location removal completion

response to the GSM terminal 250 via the MSC 230 and BSS 240 of the



by the GSM subscriber's return fromthe CDVA service area is conpleted in
step 5450, A process for a roam ng service subscriber to call in the COVA s
service area will be described. Referring to FIG 7, a fifth preferred
enbodi ment for a roamng service subscriber to call a GSM subscri ber who
stays in the home GSM service area will be described. At this tine, in the
case of using the nethod of the first pregferred to enbodinent, the IMI is
used, and in the case of using the nmethod of the second preferred

enbodi ment, G&VBYshérh 200seias b Fedort @ thé atiop gm@téeégﬁwst@rubéaéedoer
requests a voice call transmssion fromthe MC 1 via the BSS 140 of the

CDVA system %Otﬁgé; @ﬁ]@%’ﬁbéﬁg %{&g&e fr%ﬁptHenCB'i\fF séﬁﬁ@e af | é\@&nﬁ%?e&’ the

CDVA system enticates correspon roam ng serv
subscriber. In the case of wusing the |IMsI, th| s aut henti cati on process is
execut ed vi aSt&RSf8Rat i on regi stration process S102 to S136 in a like
manner to the first preferred enbodinment with reference to FIGs. 2 and 3,
and in the case of Auprougsshfor dNbhmindiiserdoé hemisichbér oo qilofesise iGDIMecut ed
via the | ocation regi stration 20 process S20 to 5236 in a |ike manner to the
second prefegp Eedg ifaqreference to FIG 4, and since this
process is app d Int gentlca manner of the thlrd preferred
enbodi ment referri to FlGs. ( nd. (b further description wll be
rovi ded. AL thi s RERINEN E40H . A Bt mpleBie e, siarioaiint & GREMING
difference is that the steps S102 and S202 are those for

service subscriber to call a GSM subscriber who stays in the home GSM

service area will be described.
At this time, in the case of using the method of the first preferred
10 embodiment, the IMSI is used, and in the case of using the method of the
second preferred embodiment, the TMIN is used.

First, when the roaming service subscriber requests a voice call
transmission from the MSC 130 via the BSS 140 of the CDMA system using
the CDMA terminal 150 in step S500, the MSC 130 of the CDMA system 100

15 authenticates the corresponding roaming service subscriber. In the case of
using the IMSI, this authentication process is executed via the location
registration process S102 to S136 in a like manner to the first preferred
embodiment with reference to FIGs. 2 and 3, and in the case of using the
TMIN, this authentication process is executed via the location registration

20 process S20 to S236 in a like manner to the second preferred embodiment
with reference to FIG. 4, and since this process is applied in the identical
manner of the third preferred embodiment referring to FIGs. 5(a) and (b), no

further description will be provided. At this time, in the fifth preferred



an aut hentication request to the roam ng service subscriber and not for the
| ocation registration request of the first, second and third preferred
enbodi ments. 5 Therefore, the steps from S102 to S136 in the case of using
the I1MSI, and the steps from S20 to S236 are executed as the authentication
process in the preferred enbodi nent, and this authentication process is
optional, but it is preferable to include;this authentication process. Since
the authentication process can be easily understood referring to FIGs. 5(a)
and to 5(b) eeitordiment conendiffeeende islthat eherstess 80RdEMESLO2aarpr thogs Soof
using the 1Ml excluding the above-noted authentication process for ease of

expl anation ig Q@tﬁ%ﬁh@ﬁ%mfé@s@ ic?6heb‘¥6£ﬁwgh§&5|\£€p§lﬁ§s'cﬂﬁ ISBnB ot for the

aut henti cati on Pprocess syst em requests recei pt

routing information nee for a ettin t s, .l ocation
i nformation HCAURE (EEIS 'Bgo?ef?ﬁtf?él b %’ﬁ Sf\ relesset J]na”%tg}irdsﬂr@ferﬁ% | RGS
300 that receives receipt routing information fromthe MSC 130 of the CDVA

system 100 r emizodiments.he cal | -recei ving subscriber is the GSM service
subscri ber, and requests receipt routing information from 20 the HLR 220 of

the GSM system 200 THar&foRs) he2Gtephl frémi 102 8. sﬂ@@ ih RS ca2@0of QRURY tige t he
recei pt routing i nformati on request nessage of the CDMA system 100 into a

st R TR RO R A R R
process in the preferred embodiment, and this authentication process is
optional, but it is preferable to include this authentication process. Since the
authentication process can be easily understood referring to FIGs. 5(a) and

10 5(b) referred to in the third preferred embodiment, a process of using the
IMSI excluding the above-noted authentication process for ease of
explanation is described in FIG. 7.

After the completion of the authentication process, the MSC 130 of
the CDMA system 10 requests receipt routing information needed for a call

15 setting, that is, location information of the receipt terminal to the IRGS 300 in
step S510.

The IRGS 300 that receives receipt routing information from the
MSC 130 of the CDMA system 100 reads that the call-receiving subscriber is
the GSM service subscriber, and requests receipt routing information from

20 the HLR 220 of the GSM system 200 in step S520. At this time, the IRGS
300 converts the receipt routing information request message of the CDMA
system 100 into a message of the GSM system 200 and transmits the same

to the HLR 220.



information to the IRGS 300 in step 5550, and the I RGS 300 converts the
routing information into routing information of the CDVA system 100 and
transmits the same to the MSC 130 in step 5560. 5 The MSC 130 reads that the
| ocation of the receiver is the MSC 230 of the GSM system 200 vi a
corresponding routing information, and is then directly connected to the
correspondi ng MsC 230 so as to nake a vohgce call in step S570. Referring to
FIG 8, a sixth preferred enbodinment for a roanming 10 service subscriber to

cal | another roani mgeSeflR C@z@t@mﬁéb_@rsmns%aén@% tRRTSVHIES tRECRoWidd be
described. First, when a roam ng service subscriber requests a volce call

transm ssion.f t he C us, t he termn ia the BSS 140
of "the covn WREEHICISH The I7Gs 3000 ok SER. 56 i Rar 0l Bttt
correspondi ng roam ng service subscriber. This authentication process is

i dentical wi feHtingatnfermatin tme rreupine fisfor@atientdibee BOMARsters, 109G anst eps
S102 to S136 in the case of using the IMSI, and the steps S20 to S236 in

the case of transmisttihe siMeNoahe NISCT1B0MRGtes I969. aut henti cation process. At
this time, this authentication process is optional, but it is preferable to

be easi |y under ot 308 1SFort] Rotcc el tae Fepin SRR IE I P E RREST
third preferr enbodi ment , rocess of using the |IMSI excluding the
above- not ed Ogﬁe%&rg'\ﬂc%ﬁ%ﬁ ?anQ)Q@sgorrrwp%@ GPUIID IARPREN. i AN s H8ed i n
FIG 8. 24 After the conpletion of the authentication process, the MsSC 130
of directly connected to the corresponding MSC 230 so as to make a voice call
in step S570.
Referring to FIG. 8, a sixth preferred embodiment for a roaming
10 service subscriber to call another roaming service subscriber in the CDMA
service area will be described.
First, when a roaming service subscriber requests a voice call
transmission from the MSC 130 using the CDMA terminal 150 via the BSS
140 of the CDMA system 100 in step S600, the MSC 130 authenticates the
15 corresponding roaming service subscriber. This authentication process is
identical with that of the third preferred embodiment. That is, the steps S102
to S136 in the case of using the IMSI, and the steps S20 to S236 in the case
of using the TMIN are performed as the authentication process. At this time,
this authentication process is optional, but it is preferable to include this
20 authentication process. Since the authentication process can be easily
understood referring to FIGs. 5(a) and 5(b) referred to for the third preferred

embodiment, a process of using the IMSI excluding the above-noted

authentication process for ease of explanation is described in FIG. 8.



the CDVA system 10 requests receipt routing information needed for a call
setting, that is, location information of the receipt termnal fromthe |IRGS
300 in step S610. 5 The I RGS 300 that receives receipt routing infornmation
fromthe MSC 130 reads that the call-receiving subscriber is a GSM service
subscri ber, and requests receipt routing information fromthe HLR 220 of the
GSM system 200 in step 5620. At this timyg the I RGS 300 converts the

recei pt routing information request nessage of the CDVA system 100 into a io

message of the GSMAdtes ttieencdBipletioh bf &res authentibsticapeodasst ite MSC 223D of The
HLR 220 of the GSM system 200 reads that the corresponding VLR is set as

the | RGS 30044 eqyaat L ot kB G o QBB o | RGS
300 i n step SEETEAS AR, RELEAREN bt QUtpRaniIRRNER ted TR

t tipg informgtion f other VLR 130" of 15 t di
Coh syt em SBBMOrA L Roaen BIOTRoCINE yeedint eominal et e RGSCHgr

aut henti cating another roamnm ng service subscriber who uses the receipt
term nal 150%n bepoB@1@.he step 5610. This authentication step is identical
with the authentication step perfornmed before the step S610, but one

differencesis 20 thak IRGSagbhembt Gateiods REESIRE Tolifind AhfAARRLIBAT froPAM&J
servi ce subscriber who wuses the receipt termnal 150'. That is, the steps

I
S102 to S136 &t c of sj.ng t | n e st.ep tg S236 in
t he case of &Qﬁgqueﬁ%ﬁ\I tg?g {h%ercéﬂ'?ﬁé%@g? tHgsé{'}??{eﬁ?iéagﬁg\q 5?"05% %s. At
this time, this authentication 25 process is optional, but it is preferable
to include tsubseiiRaieand Fagiesis peerilsouting information from the HLR 220 of the

GSM system 200 in step S620. At this time, the IRGS 300 converts the
receipt routing information request message of the CDMA system 100 into a
10 message of the GSM system 200 and transmits the same to the HLR 220.

The HLR 220 of the GSM system 200 reads that the corresponding
VLR is set as the IRGS 300, requests the corresponding routing information
from the IRGS 300 in step S630, and the IRGS 300, that is, the
corresponding VLR, requests routing information from another VLR 130’ of

15 the corresponding CDMA system 100.

The VLR 130’ of the CDMA system 100 performs a step of
authenticating another roaming service subscriber who uses the receipt
terminal 150’ before the step S610. This authentication step is identical with
the authentication step performed before the step S610, but one difference is

20 that the authentication process is for another roaming service subscriber who
uses the receipt terminal 150°. That is, the steps S102 to $S136 in the case of
using the IMSI, and the steps S20 to S236 in the case of using the TMIN are

performed as the authentication process. At this time, this authentication



Since the authentication process can be easily understood referring to FlGs.
5(a) and 5(b) referred to for the third preferred enbodi nent, a process of
using the I Msl excluding the above-noted authentication process for ease of
5 explanation is described in FIG 8. After the other roam ng service
subscri ber who uses the receipt termnal 150" is authenticated, the VLR
130" of the CDMA system 100 transmts reuting information of the receipt
roaming termnal to the IRGS 300 in step 5650, and the I RGS 300 converts

the routing ipnbceswaisioptiopab\biutitds ipyeferatildeo \dRide3this alitHanticebM psycdsesm 100
into routing information of the GSM system 200 and transmts the sanme to

the HLR 220 @iné@ﬁm@Mh@%ﬁ&ﬁﬁrrfg%ceisQ c%h% @Q&éuﬂeréﬂaioﬁ fefding tB & 1E8RtL hod

according to the second pre enbodi ment quests routing”information
of the TM N cgorresponding, to the, 15 |INMSI. xt, the HLR 220 of the M

oyst em 200 ¢ R40) PBBG P AStelRel 15 fori Bec it pEETe IS 3GUOEPSh SN s
the routing information to the IRGS 300 again in step 5670, and the |IRGS

300 convert s using theulMBigexalidingdhé abovemoted authentjcatidro praneserfoneasd of CDVA
system 100 and transmts the sanme to 20 the MSC 130 of the CDMVA system 100

in step S680.exPfarfifidn’is BedcRaV®, FIG) 8.t he case the I RGS 300 knows the
call-receiving subscriber's routing information, a retransm ssion process

o perored 52, 35 R HTTHRrHIE o Pl SRR b e rebE 200, 0
VBC terminal 150’ is authenticated, the VLR 130’ of the CDMA system 100
transmits routing information of the receipt roaming terminal to the IRGS 300
in step S650, and the IRGS 300 converts the routing information provided by
10 the VLR 130’ of the CDMA system 100 into routing information of the GSM
system 200 and transmits the same to the HLR 220 of the GSM system 200
in step S660.
At this time, the method according to the second preferred
embodiment requests routing information of the TMIN corresponding to the
15 IMSI.
I Next, the HLR 220 of the GSM system 200 that receives routing
information from the IRGS 300 transmits the routing information to the IRGS
300 again in step S670, and the IRGS 300 converts the routing information
into routing information of the CDOMA system 106 and transmits the same to
20 the MSC 130 of the CDMA system 100 in step S680. As described above, in
the case the IRGS 300 knows the call-receiving subscriber’s routing
information, a retransmission process is performed so as to not to make the

call process of the GSM system 200 be changed.



130 that receives routing informati on knows that the |ocation of the
receiver 1s that of another roam ng service subscriber and can access the
ot her subscriber via the MSC 130" of the CDVA system 100, and directly

access 5 the corresponding MSC 130" so as to generate a voice call in step
S690. Referring to FIG 9, a seventh preferred enbodi nent for a roam ng
service subscriber to receive a call in the COVA service area will now be

described. Here, a case in which a roanm ng service subscriber receives a

call io froma supgerithier tWeaghtA¥ScdredpdRdiHY PSRN FREvhARAIRE Med be
described, and a case when a roam ng service subscriber receives a call

descr i bed oi Aod et tehanisd BuRhERiohlahf sHEE P < poBlst el e BRURE o v ca

enbodinent. is First, when a subscriber who stays in the GSM service area
uses a GSM tethatnal apstheintpareigoeseyice subswibesl and cans aressoihe rdhet he MSC
230 via the BSS 240 of the GSM system 200 in step S700, the MSC 230 of the

GSM syst em 28(bs@thes siis thiee GAS Q1 30 Wfithg CDMA sRdtemN 108 eaed! direttia acdéds
setting, that is, location information of the receipt termnal fromthe HLR

recei pt. 1ot TR T 005 B8 B i Henefarvoind € W R R4 T e 500

requests receipt routing information fromthe I RGS 300 known as the VLR of
t he correspondi ng ReferisarorigdG et \a seventbseefereed embadipest ku, a 4paming: | RGS
300 requests routing
service subscriber to receive a call in the CDMA service area will now be
described.
Here, a case in which a roaming service subscriber receives a call
10 from a subscriber who stays in the home GSM service area will be
described, and a case when a roaming service subscriber receives a call
from another subscriber who stays in the CDMA service area will not be
described since it can be easily understood referring to the sixth preferred
embodiment.
15 First, when a subscriber who stays in the GSM service area uses a
GSM terminal 250 and requests a voice call transmission from the MSC 230
via the BSS 240 of the GSM system 200 in step S700, the MSC 230 of the
GSM system 200 requests receipt routing information needed for a call
setting, that is, location information of the receipt terminal from the HLLR 220
20 of the GSM system 200 in step S710.
The HLR 220 that receives the receipt routing information request

from the MSC 230 of the GSM system 200 requests receipt routing

information from the IRGS 300 known as the VLR of the corresponding



information fromthe corresponding VLR 130 of the CDVA system 100 in step
5730. The VLR 130 that receiving the routing information request fromthe 5
| RGS 300 authenticates the roam ng service subscri ber who uses the receipt
CDMVA term nal 150. This authentication process is perfornmed identically with
that of the sixth preferred enbodi nent, That is, the steps S102 to S136 in
the case of using the IMSI, and the steps; S20 to S236 in the case of using
the TM N are perforned as the authentication process. At this time, this to
aut henti cat i coapingcssvicessubgtribeain, stbptS720, aadthe IRGEH B0 treqiidsts wdetindi S

aut henti cati on process. Since the authentication process can be easily

under stood r g e N r 8 t4H
preferred ﬁﬁ@gﬁ%@%@ kl%jg%ccgi)@?ﬁggpﬁ(/tgt heﬁ;)% tﬂexc i ﬁe'dgﬁig @oq){?‘e- not ed
aut henti cati o&épézgﬁss for ease of explanation is descrl bed in FIG 9. 15 As
descri bed abé er the conpletion of the authentication to the roamng
servi ce subscriber who uses the receipt termnal 150, the VLR 130 of the
CDVA system 100 tr dhenVits 136r that peceiving theuouting infdrnatian oeguest flioen théRGS 300
in step S740, and the I RGS 300 converts the routing information into

routing i nfonrelg m@htmcﬁg&tﬁéﬁb%@%@% $UbARABEE WhbhRe3aRB ré@eup?o the
HLR 220 of the GSM system 200 in step At this tinme, the neth

of the T N G TASBERERR 50, TER P tnRERoE Propes S ,meﬁa!ﬂéﬁtﬁea@&&@ the
GSM system 200 transm ts the
that of the sixth preferred embodiment. That is, the steps S102 to S136 in
the case of using the IMSI, and the steps S20 to S236 in the case of using
the TMIN are performed as the authentication process. At this time, this
10 authentication process is optional, but it is preferable to include this
authentication process. Since the authentication process can be easily
understood referring to FIGs. 5(a) and 5(b) referred to for the third preferred
embodiment, a process of using the IMSI excluding the above-noted
authentication process for ease of explanation is described in FIG. 9.
15 As described above, after the completion of the authentication to the
) roaming service subscriber who uses the receipt terminal 150, the VLR 130
of the CDMA system 100 transmits corresponding routing information to the
IRGS 300 in step S740, and the IRGS 300 converts the routing information
into routing information of the GSM system 200 and transmits the same to
20 the HLR 220 of the GSM system 200 in step S750.
At this time, the method according to the second preferred

embodiment requests routing information of the TMIN corresponding to the

IMSI.



correspondi ng routing information provided by the RGS 300 to the MSC 230

of the GSM system 200 in step S760, and the correspondi ng M5SC 230 reads

that the location of the receiver is the MSC 130 of the CDVA system 100 in 5
the CDVA service area, and directly accesses the corresponding MSC 130 so
as to nake a voice call in step S770. Next, a short nessage service (SM5) of
the roam ng service subscriber will be gescribed. Regarding the SMS, the

| RGS 300 functions as the SMC so as to io transnmt and receive nessages and
process the sane. Réeerthisngthieo HEIRG 2200 of athee Gt hsystefme206d tranbouisnthe for a
roam ng service subscriber to send a short nmessage to a GSM service

subscriber  wbfreshENSing Rotititfy MPGFAEM Srelieam AheaRES 3000w the Misecsided.

When the roam ng serviCe subscriber in the COVA service area 15 requests

short nessage;sendi usin e mn 150 in ste t he, BSS 140
2nd VeC 13081 TG SN SBP Sl Ao he BisisPorHEBIINE 730iFEd cown
termnal 150 and deliver the sane to the IRGS 300 in step S810. \Wen

recei vi ng t héhaHbetocatiosagietherieseivee isvibe MSE 480 taidheIONPMA Sy sigiRt €00 in he

| RGS 300 functioning as the SMC transmts a receiving conpletion response

to the MSG 13t ODMAserBearandang@iestlp dceedddsOthe tor@spmidind MSCt 130
receipt termnal fromthe HLR 220 of the GSM system 200 in step S830. 29

The HLR 220 tsBaés tfoerﬁﬁkélﬁ%ﬁ&ecél%aété{?%fﬁ ormation request fromthe

Next, a short message service (SMS) of the roaming service
subscriber will be described.

Regarding the SMS, the IRGS 300 functions as the SMC so as to

10 transmit and receive messages and process the same.

Referring to FIG. 10, an eighth preferred embodiment for a roaming
service subscriber to send a short message to a GSM service subscriber
who stays in the home GSM service area will now be described.

When the roaming service subscriber in the CDMA service area

15 requests short message-sending using the CDMA terminal 150 in step S800,
; the BSS 140 and MSC 130 of the CDMA system 100 receive the short
message from the CDMA terminal 150 and deliver the same to the IRGS 300

in step S810.

When receiving the short message from the MSC 130 of the CDMA

20 system, the IRGS 300 functioning as the SMC transmits a receiving
completion response to the MSC 130 in step S820 and requests location
information on the receipt terminai from the HLR 220 of the GSM system 200

in step S830.



| RGS 300 transmts the location information of the receipt termnal to the

| RGS 300 in step S840, and the I RGS 300 converts the short nmessage into a
GSM system format nessage and transmts the same to the MSC 230 of the 5 GSM
system 200 corresponding to the location information transmtted by the HLR
220 of the GSM system 200 in step S850. After this, the MSC 230 that
receives the nessage fromthe IRGS 300 tgansmts a nessage receipt

conpl etion response to the IRGS 300 in step S860 and transmits the
correspondi ng shor Thed$lsRE20t that hecelld thedotatian indbrnZatdrnvieriuesefriB&Sth240 i n
step S870. Next, referring to FIG 11, a ninth preferred enbodi nent for a

roam ng servig@ssahs ardiehitd thd .‘?f(féti\‘)ﬁ ﬁg@“ﬁ%‘?g??@ﬁﬁg??ﬁ,é‘mé?ﬁ%%r tHeer  who

stays in the GSM service area w now rst, e subscri ber

in the GSM s i.C reg r sts sh nessage- sendj ng usi ng .the GSM
t er m nal ZSOfFEngef%g@ S’i?@%ﬁ ﬁé‘d%gﬁlllﬁéig?’é(ﬁ?%@rﬁ%@& %&4 m%ésggl%ﬂ}tor?essage
fromthe GSMterm nal 250 and transmts the sanme to the SMC 270 of the GSM

system 200 i foSMeeyssd formatenessags andtransmits e samestodhe MBEn23hef MBC 230
of the GSM system 200, the SMC 270 transmts the |ocation information

request of s t gsM20stEREIB0 cofe8hBAling Aot e IdeRid? Gnfefmbhien GRMsPYifEE 8,200 i n

step S920. The HLR 220 that receives the location information request from
(e SN 2T04j¢ AR Qob® AR SI00a) AOSHbR el (e oceLr termnal to
S0 ShOTt TESsa0e et This, the MSG 230 Mat receives the message from the IRGS o
300 transmits a message receipt completion response to the IRGS 300 in
step S860 and transmits the corresponding short message to the GSM
10 terminal 250 via the BSS 240 in step S870.
Next, referring to FIG. 11, a ninth preferred embodiment for a
roaming service subscriber to receive a short message from a subscriber
who stays in the GSM service area will now be described.
First, the subscriber in the GSM service area requests a short
15 message-sending using the GSM terminal 250, the MSC 230 of the GSM
} system 220 receives the short message from the GSM terminal 250 and
transmits the same to the SMC 270 of the GSM system 200 in step S910.
When receiving the short message from the MSC 230 of the GSM
system 200, the SMC 270 transmits the location information request of the
20 receipt terminal to the HLR 220 of the GSM system 200 in step S920.
The HLR 220 that receives the location information request from the

SMC 270 transmits the location information of the receipt terminal to the

SMC 280 in step S930, and the SMC 270 transmits the previously received



in step 5940. At this time, the IRGS 300 transmts a short message receipt
conpl etion response to the SMC 270 in step 5950. After this, the I RGS 300
converts the short nessage into a COMA 5 system 100 type nessage and
transmts the same to the MSC 130 of the CDVA system 100 in step 5960, and
the MSC 130 transmits a nessage receipt conpletion response to the I RGS 300
in step S970 and transmts the correspo%ding short nessage to the CDVA
termnal 150 via the BSS 140 of the system 100 in step 5980. 10 Wiile

this inventi ril i Eﬂﬁ% i i [ y
consi dered tgﬂ%@ﬁ%%%ﬁgs@qgrgégﬁﬁé}aﬁa ;l)re égh%lmsg\?w%%ﬁh%gEWﬁ S?QQHO be
under stood that, the inv ion is.,not limted to the disclosed enbodinents,
but, on the Ebﬁtlelpag?/‘}&i gtnfr}’ﬁ UMfedne 6R@£§f58\;ansmj§ AodOrS MLEP39R reckiat

equi val ent arrangenents included within the spirit and scope of the is
appended cl acompldtion respopsesto eodSMEs220 frostep 3% ng servi ce subscriber to
send/recei ve a short nessage to/from anot her roam ng service subscriber are

not described, but ARef 855K [RESH AN hATeE ind ARoRAPELYadRARDS) TpThese

processes when referring to above-nentioned various enb ments. 20 Al so, a

Service | ¢ AESteB 0B YR e, aufliRS s Tonane: By e,y dibon iy~

skill ed person. According to the present invention, the GSM service
subscri ber c&PMA systemhiG0 8 MteaSPendandethepMBe Tithbransmitst aenesyaleser vi ce
e receipt completion response to the IRGS 300 in step S970 and transmits the
corresponding short message to the CDMA terminal 150 via the BSS 140 of
the CDMA system 100 in step S980.

10 While this invention has been described in connection with what is
presently considered to be the most practical and preferred embodiment, it is
to be understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover various modifications
and equivalent arrangements included within the spirit and scope of the

15 appended claims.

For example, processes for a roaming service subscriber to
send/receive a short message to/from another roaming service subscriber
are not described, but persons skilled in the art can easily understand these
processes when referring to above-mentioned various embodiments.

20 Also, a subscriber can install a UIM card in a GSM terminal and
receive the roaming service in the GSM service areas, which will be easily

understood by skilled person.

According to the present invention, the GSM service subscriber can



Further, by using a CDVA data burst nessage to register locations in the
GSM system nodifications of the conventional networks are mnimzed and
the roam ng service to the GSM SIMcard is enabled. 5 32 WHAT IS CLAI MED
IS: 1. Aroamng service systemin a code division nmultiple access (CDVA)
service area for a global systemfor nobile comunications (GSM service
subscribers, conprising: a CDVA system cenprising a CDMA hone | ocation
register (HLR) storing information on the subscribers' |ocations and

services, a GobMigBNIcars wht ¢8lepBoné alhDer iMViHe Commeehask bfed. he COVA HLR
and accessing calls, and a COMA termnal wrelessly connected to the CDVA

MSC and capabl e of b r r vabl y
install ed therein; Fnﬂ&{\]ﬂ%f ?'ﬁ% c?n%@ﬁsqétg%r%me%g%&s?%rrl émernlggrgtr'r%ﬁrgn on
the subscribers' |ocations and services, a GSM MSC connect ed to the GSM HLR
and accessi n§ clael Sl %/ﬁt%ntmgﬁ'tﬂpéﬁhor@erﬁferth?AG@)‘VQ!BP%@&@@WYQJ a amy
network and authenticating termnals, and a GSMterm nal wirelessly

connect ed t onfihieniz&SbinEhe r@ardir@rsémrcertﬁahéew Sivbeardds gabblgaly system

(I RGS) connected between the CDVA system and the GSM system and converting
signals to.execute signal comunications between the systens, and when a
subscri ber of a service provided by the GSM system noves to an area in

whi ch the subscriber can use the service provided by the CDVA system and
installs the subscriber's SIMcard



aut hentication by the CDVA system bei ng executed using a CDVA nessage soO
that a task of initial l|ocation registration of the GSM servi ce subscri ber,
a task of a location registration when the |location is nodified, a task of
sending and receiving calls with other subscribers, and a task of a short
message service (SMB) are enabl ed authetticates the CDVA terminal having

the SiIMcard in cooperation with the GSM system wherein the | RGS receives
aut hent i catik’iﬁﬂhﬁdﬁé&&%ﬁ_@démme GSM HLR “and transmits a predetermn ned
random nunber anong the authentication paraneters to the CDOVA term nal, and

SULPEL) 2P, oY TR YRR LA RL Rg SPACY,
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authentication are transmtted according to a CDVA data burst nessage

t ransm ssi orubgcriigre, sgwpesinaf clai m 2, wherein the COVA data burst nessage
is a short nessage format. 4. The systemof claim1, wherein when the COVA
system support s aa@DM’ systati aomaprisiogial @DBibisom e becatioterpister (HLMSIsjormgrber
system stored in the GSM SIMcard, the COVA systemuses the IMSI to
register a jhfeedktion odfthé Rab&SMerervtatprsIRicddriees, HCOME nsotsleaswiehirg ai m

1, wherein when the COVA system supports a nobile identity nunber (MN)

system the Ghh R¥SELBBHRRIedto the CDMA HLR and accessing calls, and a CDMA
terminal wirelessly connected to the CDMA MSC and capable of having a
subscriber identity module (SIM) card removably installed therein;

a GSM system comprising a GSM HLR storing information on the
subscribers' locations and services, a GSM MSC connected to the GSM HLR
and accessing calls, an authentication center (AuC) connected to a GSM network
and authenticating terminals, and a GSM terminal wirelessly connected to the
GSM MSC; and

an international roaming gateway system (IRGS) connected between the
CDMA system and the GSM system and converting signals to execute signal
communications between the systems, and when a subscriber of a service
provided by the GSM system moves to an area in which the subscriber can use
the service provided by the CDMA system and installs the subscriber's SIM card
in the CDMA terminal, transmissions of predetermined data necessary fora GSM
authentication by the CDMA system being executed using a CDMA message so
that a task of initial location registration of the GSM service subscriber, a task of
a location registration when the location is modified, a task of sending and
receiving calls with other subscribers, and a task of a short message service

(SMS) are enabled authenticates the CDMA terminal having the SIM card in

cooperation with the GSM system,



predeterm ned tenporary MN (TMN) corresponding to the IMSI to register
the |l ocation of the GSM service subscriber. 6. In a nethod for registering a
| ocation when a subscriber of a global systemfor nobile comrunications
(GSM system service noves to a code division nultiple access (CDVA) system

service area and installs a subscriberyyidentity nodule (SIM card in a COVA

termnal and roans to the COVA system service in a systemconprising a CDVA

Syt e oDt L\ PRI 128 B 5P Sl VB2 SRR,

having the SIMcard renovably installed therein; a GSM system conprising a
GSM hone EHE4tansmitsedypsrdte THORY ragg i NPT e thehadihestisakan ber s’

| ocations and services, and an authentication center (AuC) connected to a
GSM net V\olpbramdtaultdném CodtA neyntiezinbnalesiheamidates by crepaatg enal roani ng
gateway system (I RGS) connected between the CDMA system and the GSM system

and convegiiihiRkgoRhaueovBR s betpitgfaly the @NUGHraalsirntebeihween the CDVA
and GSM systens, a nethod for registering a |ocation when a GSM service

subscri beg haFRyilPa b?@d&g%n%@réﬂtﬁ@nt{caﬁemﬁlu% é‘rﬂon%@f%e b0gHVBbsr m nal

requesting a location registration fromthe t he CDVA MSC,

when recei 51’&%{%&%&@5%@@ (ﬁgé (%Tcr,\ﬁHL%n request, aut hent| cating the GSM

subscri beP™\Vi'a tranSmts data to the COMA terminal using a
CDVA message in cooperation with the GSM system the data being needed for
the GSM aut henti cat [ 'oh Syslsan Ot Flaieg] SWE?V% Pierete R REL oRe 1Gf NedEe
subscriber via nmessage transm ssions

the GSM authentication are transmitted according to a CDMA data burst

message transmission.

3. The system of claim 2, wherein the CDMA data burst message
is a short message format.

4. The system of claim 1, wherein when the CDMA system
supports an international mobile subscriber identity (IMS!) number system
stored in the GSM SIM card, the CDMA system uses the IMSI to register a
location of the GSM service subscriber.

5. The system of claim 1, wherein when the CDMA system
supporis a mobile identity numbér (MIN) system, the CDMA system uses a
predetermined temporary MIN (TMIN) corresponding to the IMSI to register

the location of the GSM service subscriber.

6. In @ method for registering a location when a subscriber of a global
system for mobile communications (GSM) system service moves to a code
division multiple access (CDMA) system service area and installs a subscriber
identity module (SIM) card in a CDMA terminal and roams to the CDMA system

service in a system comprising a CDMA system comprising a CDMA mobile



bet ween the I RGS and GSM HLR when the authentication of the GSM service
subscri ber is conpleted, wherein (b) conprises: the IRGS receiving

aut hentication parameters fromthe GSM HLR, the IRGS transmtting a

predet er mi ned random nunber anong the_aut hentication paraneters to the CDVA
termnal; the COVA term nal transm’tti’%g t he random nunber to the SIM card;
the SIMcard outputting an aut hentication val ue using the random nunber and

transm tt%vﬂﬂ:htiﬁqatc?ﬁ'ttepwgi@%tcic ggmglgaﬁ?s 5 Qd %@omrwwm%@sﬁ the CDVA

term nal trans ing the'authenttcation value to the I RGS; e | RGS

conparing_the authenti i 0 | I 1 t ermnal wth
the pr ede?oé\nr?icﬁeéii%at&te hgﬁM%@[S:%ﬁHgg%B@%%h&gﬁﬁxgﬁﬁ%%gho& h%%ar aneters
transmtted by the GSM - and conpl eting t aut henti.cati an, of GSM
Servi ce. SOBBURR Ko oo PRES BT COMIRRA i 60T BRrtienrraae? (7 Rfne

met hod of claim6, wherein when the CDVA system supports an international
nobi | e suedng BEprmaléatt Pr pupswIieys Hogalions sk wafvices crrelian puthenticales| M car d,
the CDVA systemuses the IMSI to register the |[|ocation of the GSM service
subscri besent8r (AUR) cetectbdfo @ GENneiwekena autivaeticating teDvinatsy sindran support s
a nobile identity nunber (MN) system the CDVA systemuses a predeterm ned

t enpor ar yinMrhalidhdi Npaeaig §ateongi 9ygtdnd ((RG S )nd@neatd dbafweemothel @DsUbscr i ber
identity (IMSI) nunber stored in the GSM SIMcard to '

system and the GSM system and converting signals to execute signal

communications between the COMA and GSM systems, a method for registering
a location when a GSM service subscriber roams to the CDMA service,
comprising:

(a) the CDMA terminal requesting a location registration from the CDMA MSC;
(b) the CDMA MSC, when receiving the location registration req.uest,
authenticating the GSM subscriber via the IRGS that transmits data to the COMA
terminal using a CDMA message in cooperation with the GSM system, the data
being needed for the GSM authentication; and

(c) registering the location of the GSM subscriber via message transmissions
between the IRGS and GSM HLR when the authentication of the GSM service
subscriber is completed,

wherein (b) comprises:

the IRGS receiving authentication parameters from the GSM HLR,;

the IRGS transmitting a predetermined random number among the authenticétion
parameters to the CDMA terminal;

the CDMA terminal transmitting the random number to the SIM card;

the SIM card outputting an authentication value using the random number and

transmitting the authentication value to the CDMA terminal;



regi ster the location of the GSM servi ce subscriber. 9. The nethod of claim
8, wherein the TMNis stored in the IRGS and is managed to correspond to
the I M5l of the GSM service subscriber. j '6 1o The nethod of claim§6,
wherein (c) conprises: the IRGS requestijsng a |ocation registration fromthe
GSM HLR; the GSM HLR, when receiving the |ocation registration request,
transmtting a profile of the GSM service subscriber to the IRGS;, and the

| RGS stori Hif @ﬁﬁ%ﬁ%rmmé' teanprifttiisietaythgpticatios yalusnortegil8GSat i on

conpl etion response to the COVMA terminal. IL In a nethod for registering a

| ocat i on wHenlRG§lobaarngstheraltioentioatibn veluednanamiitiad ibyrtbe ((CBWA tseminat e
subscri ber who has roaned to a code division nultiple access (CDVA) service
returns towith@sdsedstecainadesutaéhttrationsiang amenGMAastieriticgatiom a system
conprising a CDVA system conprising a CDVA nobile switching center (MSC)
for accessbaghrfélers trafsFdSy s iHRGSKPAPR §hAd9 @ GSM home | ocation regi ster
(HLR) for storing information on subscribers' |ocations and services and a

GSM ter m nal Wi Eiﬁé'a\ﬁtrecﬁi‘fﬂRi(&B'ag%Sﬁ %ﬁtﬁé)esnﬁ%&we%scﬁ@& Wheh MRt i onal

roam ng gate system connected between the COVA and GSM syst ens

y
and converti S| . 1o execute signal conmmuni cations between the
CDVA and %%ﬂggg/es#gﬂg%gg?eﬁéﬁgég# or registering a |ocation when a GSM

service subscriber who has roaned to the CDVA service returns to the GSM

?reg‘rq fﬁé conpri si ng: 7Ha) nidifo M RIiM Bal whERNUESVhEY the @aTOT LRGRST T ation
supports an international mobile subscriber identity (IMSl) number system
stored in the GSM SIM card, the CDMA system uses the IMSI to register the
location of the GSM service subscriber.
8. The method of claim 6, wherein when the CDMA system
supports a mobi‘le identity number (MIN) system, the CDMA system uses a
predetermined temporary MIN (TMIN) corresponding to an international
mobile subscriber identity (IMSI) number stored in the GSM SIM card to
register the location of the GSM service subscriber.

9. The method of claim 8, wherein the TMIN is stored in the IRGS

and is managed to correspond to the IMS! of the GSM service subscriber.



GSM HLR because of the roam ng service subscriber's return to the GSM
service area, and 37 (b) the GSM HLR, when receiving the | ocation

regi stration request, renoving the roam ng service subscriber's |ocation
stored in the HLR provided in the COM§ MSC and storing information on the
returning subscriber according to nmessage comruni cations with the | RGS.

|. The nethod of claim1ll, wherein (b) conprises renoving a tenporary

mobi |l e identity nunbep. (hMMEtheldasfetkhinms thieeleRGE) anthgrkzesCOMA  MSC when t he
CDVA system supports a nobile identity nunber (MN) system and the TM N

d (1§ = [
tored in a dow st i B RS EPIRRUT R B HRE R n A My RIS " e

met hod for a subscriber of a global systemfor nobile conmunications (GSM
system servi ce to mote (oo when srre@wvmm theplacatige cegsstiatomyesyastem
service area, install a subscriber identity nodule (SIM card in a CDVA

term nal, roamrsenittive L£hile s tienGSN epscapdbidider t6 el RGEabhdi n a system
conprising a CDVA system conprising a COMA nobile switching center (MO

andcapabl o of “havi nf i HeS: NERGy e ot SP e FEREE ekl (el ">

system conprising a GSM home | ocation register (HLR) storing information on
subscri bers' SPaHAEIOMEERRNSSIPVNE EDMARHNHAESM MSC connected to the GSM HLR
and accessing calls; and an international roam ng gateway system (I RGS)
connect ed between t hel\.CDIVA method for registering a location when a global system for

maobile communications (GSM) service subscriber who has roamed to a code
division multiple access (CDMA) service returns to a GSM service area after
using the CDMA service in a system comprising a CDMA system comprising
a CDMA mobile switching center (MSC) for accessing calls; a GSM system
comprising a GSM home location register (HLR) for storing information on
subscribers’ locations and services and a GSM terminal wirelessly
connected to the GSM HLR; and an international roaming gateway system
(IRGS) connected between the CDMA and GSM systems and converting
signals so as to execute signal communications between the CDMA and
GSM systems, a method for registering a location when a GSM service
subscriber who has roamed to the CDMA service returns to the GSM
service, comprising:

(a) the GSM terminal requesting a location registration from the

GSM HLR because of the roaming service subscriber’s return to the GSM

service area; and



system and the GSM system and converting signals to execute signal

communi cati ons between the CDVA and GSM systens, a nethod for 38 processing
call -sending of a GSM servi ce subscri ber who has roaned to the CDVA
service, conprising: (a) the roam ng service subscriber using the CDVA

term nal and requesting voice call-sending to the CDVA MSC;, (b) the CDVA
MSC, when receiving the voice call-sendi n% request, authenticating the
roam ng service subscriber via the IRGS that transmts data to the CDVA

term nal using a S i I.QN_ \WM t dat a
bei ng needed for ma%a%tgﬁﬂemffﬁa ion?édf}g']n%ié]%&Oﬁs\ﬁ%géﬁ%%w&
authentication to the roam ng service subscriber is conpleted, requesting

| ocation i nf SEMAVH B F0FBING SEEUEE vPHPSIBBE Sr itfation: siTERe N RAES, Hife

i nformati on being needed for voice call setting; (d) the IRGS, when

recei ving theyrborrid on iHef @@ WSCedRskt®ing tikRreritibnr eaeitvé N@turning
subscri ber, obtaining the location information of the call- receiving
subscri ber via,t : ransm tting the. | ocati jaf.ormation to the
CDVA VBC, and’ U(bes)%ﬁp %ﬁ%ﬁ%@% %sgﬁagg@(:%%ﬁnwg&négaﬂoggt\&@ﬁ ﬁ/%d%@%r esponding to
the call-receiving subscriber via the |ocation information of the

cal |l -receiving subsdribée prabeded @gint Hé, IVRESEeimahe) coMMSISEENEMROYIBEcR cal |
between the roam ng service subscriber and the call-receiving subscriber.
14.. The met hethpafrag! miomild &emvihghehibethEmilneisiatlinrtee@RENENd the CDMA

MSC when the CDMA system supports a mobile identity number (MIN)
system, and the TMIN corresponding to an international mobile subscriber
identity (IMS1) number stored in a GSM SIM card is stored in the IRGS and
the COMA MSC.
i3. In a method for a subscriber of a global system for mobiie
communications (GSM) system service to move to a code division muitiple
access (CDMA) system service area, install a subscriber identity module
(SIM) card in a CDMA terminal, roam to the CDMA system service and then
send a call in a system comprising a CDMA system comprising a CDMA
mobile switching center (MSC) accessing calls, and a CDMA terminal
wirelessly connected to the CDMA MSC and capable of having the SIM card
- removably installed therein; a GSM system comprising a GSM home location
register (HLR) storing information on subscribers’ locations and services,
and a GSM MSC connected to the GSM HLR and accessing calls; and an
international roaming gateway system (IRGS) connected between the CDMA
system and the GSM system and converting signals to execute signal

communications between the CDMA and GSM systems, a method for



subscriber of (d) is a GSM service subscriber in the GSM system service
area, (d) conprises: 39 the GSM HLR receiving location information of the
cal |l -receiving subscriber fromthe GSM M5C and transmtting the | ocation
information to the IRGS, and the IRGS transmtting the |location information
to the CDVA MSC. | S. The nethod of claim13, wherein when the
call-receiving subscriber of (d) is a GSM service subscriber who has roaned
to the CDVA service, (d) conprises: the GSM HLR requesting | ocation

i nformation qfiobbesif@lclati!<ReRIVd BYa @gﬂvﬁgém%rs&rs%nbbh%hbﬂ% rddBed RShe
requesting the location infornmation of the call-receiving subscriber froma

second CDMVA orres ond| to the call-receiving subscriber; the second
CDMA MSC, whe E‘?Wl%g é%l@-recel ving subscriber |ocation information
request, authenticating the GSM subscriber via the IRGS that transmts data
to the COMA ternm nal (af theheoarallg seweier sulgscrivgbssindéne (Mg tercdvil arsdsage
in cooperation with the GSM system the data being needed for the GSM

aut henti cat i gp; uggqcﬁqgsgg@@@am\é%d‘}@o wheaphhe \atit henti cation of the call-

recei ving subscrl ber” i s conpl eted,” obtaining | ocation information of the
cal |- recei ving subsrj perc AR, | @RS 9.1 thaSRd oI LRSI LgTeLe the
authenticating the roaming service subscriber via the IRGS that transmits
data to the CDMA terminal using a CDMA message in cooperation with the
GSM system, the data being needed for the GSM authentication;

(c) the CDMA MSC, when the authentication to the roaming
service subscriber is completed, requesting location information of a call-
receiving subscriber from the IRGS, the information being needed for voice
call setting; |

(d) the IRGS, when receiving the location information request of
the call-receiving subscriber, obtaining the location information of the call-
receiving subscriber via the GSM HLR and transmitting the location
information to the CDMA MSC; and

(e) the CDMA MSC being connected to the MSC corresponding to
the call-receiving subscriber via the focation information of the call-receiving
subscriber provided by the IRGS, and connecting a voice call between the
roaming service subscriber and the call-receiving subscriber.

4. The method of claim |3, wherein when the call-receiving

subscriber of (d) is a GSM service subscriber in the GSM system service

area, (d) comprises:



the GSM HLR transm tting the location information to the IRGS, and 40 the
| RGS transmtting the location information to the COVA MSC. |b. The nethod
of claim 13; wherein (b) conprises. the I RGS receiving authentication
paranmeters fromthe GSM HLR;, the IRGS transmtting a predeterm ned random
nunber anong the authentication paraneters to the CDVA term nal of a target
authenticated one; the COVA termnal trapsmtting the random nunber to a
built-in SIMcard, the SIMcard generati ng an aut hentication val ue by using

the random number, anpdddnsgt Fécfé%uﬁﬁ%?%me% GRLEQT oYa}hHeaefllorethRnW

termnal; the CDIVAtermna transmtti eaut entication value to
| RGS; the I RGS conparing the authentlcatlon val ue prowdedb

CDMVA
term nal witSUPREMPPeHRIEMR fedVialiSte RdcERTBRIIRS e 0RAIPN: ppéormatzon to

aut henti cati on paraneters provided by the GSM HLR, and conpl eting the
aut henti cati one WREIT; taimei two values are identical according to the
conparison results. In a method for a subscriber of a global system for

mobi | e - communi cat 'CD% K@Mtraﬁ%’ﬁﬁﬂmgsﬂe"}%&nérpm Vr‘?ﬁt?é?} f FRASpHA A ©n

multiple access ( system service area, subscriber 1dentity

nmodul e
|5, The method of claim 13, wherein when the call-receiving

subscriber of (d) is a GSM service subscriber who -has roamed to the CDMA
service, (d) comprises:

the GSM HLR requesting location information of the call-receiving
subscriber from the IRGS;

the IRGS requesting the location information of the call-receiving
subscriber from a second CDMA MSC corresponding to the call-receiving
subscriber;

the second CDMA MSC, when receiving the call-receiving
szscriber location information request, authenticating the GSM subscriber
via the IRGS that transmits data to the CDMA terminal of the call-receiving
subscriber using a CDMA message in cooperation with the GSM system, the
data being needed for the GSM authentication;

the second CDMA MSC, when the authentication of the call-
receiving subscriber is completed, obtaining location information of the call-
receiving subscriber and transmitting the location information to the GSM
HLR via the IRGS;

the GSM HLR transmitting the location information to the IRGS;

and



(SIM card in a COVA termnal, roamto the CDVA system service and then
receive a call in a systemconprising a CDVA system conprising a CDVA 41
nobil e switching center (MSC) accessing calls, and a CDVA term nal

wirel essly connected to the CDMA MSC and capabl e of having the SIMcard
removably installed therein; a GSM system conprising a GSM hone | ocati on
register (HLR) storing information on subgcribers' |ocations and services,
and a GSM MsSC connected to the GSM HLR and accessing calls;. and an

i nternational roani ngorlEYANSYSHERY tht RERHiFAANEIRRNstMe e iireERVA
system and the GSM system and converting signals to execute signal

communi cati ons between the and, GSM syst ens, met hod for a GSM service
subscri ber who has rﬁ%m@'be m)e# Rd o@ﬂ\ﬂ&“gﬁwr&ep& GE¥EE®Scal | - recei vi ng,

conprising: (a) a predeterm ned call-sending subscriber using a termnal to
request a voice cal | tedifbBgetavineautbaniicejiosgraraoetensisomitberGSb)iLRhe MSC
corresponding to the call-sending subscriber requesting |ocation

information of the r (Wal-¥ ! ; i i from
Lhe | RGS: (o) the | g MRS IR SBRAAINGR 1R fdibel SRk |

CONR VG, “uh i TERERUP R ARG Bald DI (TR THRA ¥ioquege! AuTRSHEFER | ng
the roam ng service subscriber via the IRGS that transmts data to the CDVA
term nal of ©he roam ng service subscriber using a CDVA nessage in
cooperation with the GSM system the data being
the CDMA terminal transmitting the random number to a built-in
SIM card,
the SIM card generating an authentication value by using the
random number, and transmitting the authentication value to the CDMA
terminal;
the CDMA terminal transmitting the authentication value to the
IRGS:;
the IRGS comparing the authentication value provided by the
CDMA terminal with the predetermined authentication value among the
authentication parameters provided by the GSM HLR; and
completing the authentication when the two values are identical
according to the comparison resuits.
|7. In a method for a subscriber of a global system for mobile
communications (GSM) system service to move to a code division multiple
access (CDMA) system service area, install a subscriber identity module

(StV) card in a COMA terminal, roam to the CDMA system service and then

receive a call in a system comprising a CDMA system comprising a COMA



needed for the GSM aut hentication; (e) the CDVA MSC, when the authentication
of the roam ng 42 service subscriber is conpleted, obtaining |ocation
information of the roam ng service subscriber and transmtting the | ocation
information to the MSC corresponding to the call-sending subscriber via the
| RGS; and (f) the MSC being connected to the CDMA MSC corresponding to the
roam ng service subscriber via the | ocat i4gn i nformati on of the roam ng

servi ce subscriber provided by the I RGS, 'and connecting a voice call

b h - 1. h b h . .
subscr i ber . 160t SRGAS, St IRQ7 RHeRas e et GPFPA Rl °°
subscri ber of (b) is a GSM service subscri ber who stays in the GSM system

servi ce ar eaWi'Elpsstoaprne@sd tp ke (HIVHeVIRg ane cesrbvsy, haep tie SEdMaEC

requesting location information of the call-receiving subscriber fromthe

GSM HLR; andrerhbeatsiphhdtbRed tiearemm: td GBY thgehps@hbasing GSMhiodie IRatiest of
the <call-receiving subscriber to the IRGS. 19, The nethod of claim17,

wherein (d) oMLl Sea e De RCRLACSI 1Y AWIERLCaLIaN-Rar AIPLerscLLOm the

GSM HLR; the ansimtting a predeterni ned random er anong

aut henti cation paraneters to the CDVA term nal of a target authenticated
one; the COMANE &R AT MSCagennesteddotthe Cahtiothm@mgeacaessodbadiis -and an

international roaming gateway system (IRGS) connected between the CDMA
system and the GSM system and converting signals to execute signal
communications between the CDMA and GSM systems, a method for a
GSM service subscriber who has roamed to the CDMA service to process
call-receiving, comprising:

(a) a predetermined call-sending subscriber using a terminal to
request a voice call-sending to the roaming service subscriber;

(b) the MSC corresponding to the call-sending subscriber
requesting location information of the roaming service subscriber who is a
call receiver from the IRGS;

(c) the IRGS, when receiving the location information request,
requesting corresponding location information from the COMA MSC;

(d) the CDMA MSC, when receiving the location information
request, authenticating the roaming service subscriber via the IRGS that
transmits data to the CDMA terminal of the roaming service subscriber using
a CDMA message in cooperation with the GSM system, the data being
needed for the GSM authentication;

(e) the CDMA MSC, when the authentication of the roaming



SIMcard; the SIMcard generating an authentication value by using the 4J
random nunber, and transmtting the authentication value to the CDVA
terminal; the COMA terminal transmitting the authentication value to the

| RGS; the IRGS conparing the authentication value provided by the CDVA
termnal wth the predeterm ned authentication val ue anong the

aut hentication paraneters provided by the GSM HLR, and conpl eting the

aut henti cati on when the two val ues are id&ntical according to the
conparison results. In a nmethod for a subscriber of a global systemfor
mobi | e connﬁﬁﬂwé?|6H§5@@%m0‘%y@?@ﬁfgﬁivﬂ%%@FEGndQ%aW%"d“@ﬁﬂ@“@ﬂv@
multiple access (CDMA) system service area, install a subscriber identity

modul e ( SI Mroeainy iserdcOMAstelban aal  trargamtitng tHee IcdahBnsinsdreratieer o tree and
then send a short nessage in a system conprising a CDVA system conprising a

CDVA nobi | e C 5%3 , &BMA er m nal
W relessly ci\)r‘qfﬁgc(tfH &Qstp%%%h@g}ﬁﬁcﬁ)\%@gan ﬁ%%g% ?Hé V'%g\% f]Rg the SIMcard
renovably installed therel n, a GSM system conpri Si R/? a GSM hone | ocati on
register (HLR) stori fy e s Geraias coANseisscior ther SOMAMEE Riresnendiidices,
and a GSM MSC connected to the GSM HLR and accessing calls; and an
i nt er nat i onakhé& qarihmgg gai@vaysubgstiean (iaRES) (anibachegnzxioneen tideoibiviy
system and the GSM system and converting signals to execute signal
service subscriber provided by the IRGS, and connecting a voice call
between the predetermined call-sending subscriber and the roaming service
subscriber.

18. The method of claim 17, wherein when ‘the call-sending
subscriber of (b) is a GSM service subscriber who stays in the GSM system
service area, (b) comprises:

the MSC being the GSM MSC, and the GSM MSC requesting
location information of the call-receiving subscriber from the GSM HLR; and

the GSM HLR transmitting the location information request of the
call-receiving subscriber to the IRGS.

19. The method of claim 17, wherein (d) comprises:

the IRGS receiving authentication parameters from the GSM HLR;

the IRGS transmitting a predetermined random number among the
authentication parameters to the CDMA terminal of a target authenticated
one;

the CDMA terminal transmitting the random number to a built-in

SiM card;

the SIM card generating an authentication value by using the



comuni cati ons between the CDVMA and GSM systens, a nethod for a GSM service
subscri ber who has roaned to the CDVA service to send a 44 short nessage,
conprising: (a) the roam ng service subscriber using the COVA terminal to
request a short nessage-sending fromthe CDVA MSC, (b) the CDVA MSC
transmtting the short nmessage provided by the CDVA termnal to the |RGS;
(c) the IRGS obtaining location informatign of the call-receiving

subscriber via the GSM HLR, (d) the IRGS transmtting the short nessage to

the MSC corrgsReRdinigni&, the qaédsnmﬁﬁgj YHé’gaLﬁH@r%?crdU%‘%r val@Bdid %et@wﬂﬁc
transmitting the short nessage provide to a wrelessly

connected term naI ~21. The nethod of cl al m 20 V\/nerel n when the

cal |l -receivi ﬁ@ M@¥scri ber of (c) is a GSM service subscriber who stays in
the GSM system service area, (c) conprises the GSM HLR receiving |ocation
informati on of the ¢faa¢IGlDb’erite'rmg1a$utm'csrrﬁﬂtimg throrauthent@siioSGalardto the
transmtting the location information to the IRGS. 22, In a nethod for a
subscri ber ofjgrg gl obal systemfor nobile comunications (GSM system
service to nove to a code division multiple access (CDVA) system service

Foam to the CONA systisi BG%i G BRINGRGR ULt BELRDY IHESSRIETh o 95t em
conprising a CDVA system conprising a
CDMA terminal with the predetermined authentication value among the
authentication parameters provided by the GSM HLR; and

completing the authentication when the two values are identical
according to the comparison results.

20. In a method for a subscriber of a global system for mobile
communications (GSM) system service to move to a code division multiple
access (CDMA) system service area, install a subscriber identity module
(SIM) card in a CDMA terminal, roam to the CDMA system service and then
send a short message in a system comprising a CDMA system comprising a
CDMA mobile switching center (MSC) accessing calls, and a COMA terminal
wirelessly connected to the COMA MSC and capable of having the SIM card
removably installed therein; a GSM system comprising a GSM home location
register (HLR) storing in‘formation on subscribers’ locations and services,
and a GSM MSC connected to the GSM HLR and accessing calls; and an
international roaming gateway system (IRGS) connected between the CDMA
system and the GSM system and converting signals to execute signal

communications between the CDMA and GSM systems, a method for a

GSM service subscriber who has roamed to the CDMA service to send a



CDMA nobi | e

wirelessly connected to the CDVA MSC and capabl e of having the SIM card 45
stalled therein; a GSM system conprising a GSM hone | ocati on
R) storing information on subscribers' |ocations and services,

renovably in
register (HL
GSM MSC conn

message center (SMC) connected to the GSM,MSC and transmtting nessages;
nati onal roam ng gateway system (I RGS) connected between the

and an inter
CDVA system
conmuni cati o

conpri si ng:

request a s
M5C, wireles
transmtting
short nmessag
subscri ber;

term nal of

wher ei n when
stays in the
transmtting

switching center (MSC) accessing calls, and a CDVA term nal
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(d) the IRGS transmitting the short message to the MSC
corresponding to the call-receiving subscriber; and

(e) the MSC transmitting the short message provided by the IRGS
to a wirelessly connected terminal.

2i. The method of claim 20, wherein when the call-receiving
subscriber of (c) is a GSM service subscriber who stays in the GSM system
service area, (c¢) comprises the GSM HLR receiving location information of
the call-receiving subscriber from the GSM MSC and transmitting the
location information to the IRGS.

22.In a method for a subscriber of a global system for mobile
communications (GSM) system service to move to a code division multiple
access (CDMA) system service area, install a subscriber identity module
(SIM) card in a CDMA terminal, roam to the CDMA system service and then

send a short message in a system comprising a CDMA system comprising a

CDMA mobile swiiching center (MSC) accessing calls, and a CDMA terminal

wirelessly connected to the CDMA MSC and capable of having the SiM card



t he GSM SMC obt ai ning | ocation information of a short nessage- receiving
subscri ber via the GSM HLR, and the GSM SMC transm tting the short nessage
to the 1 RGS.
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removably installed therein; a GSM system comprising a GSM home location
register (HLR) storing information on subscribers’ locations and services, a
GSM MSC connected to the GSM HLR and accessing calls, and a GSM
short message center (SMC) connected to the GSM MSC and transmitting
messages; and an international roaming gateway system (IRGS) connected
bétween the CDMA system and the GSM system and converting siénals to
execute signal communications between the. COMA and GSM systems, a
method for a GSM service subscriber who has roamed to the CDMA service
to send a short message, comprising:

(a) a predetermined sending subscriber using a terminal to request
a short message-sending to the roaming service subscriber;

(b) the MSC, wirelessly connected to the terminal of the sending
subscriber, transmitting the short message to the IRGS;

(c) the IRGS transmitting the short message to the CDMA MSC
corresponding to the roaming service subscriber; and

(d) the CDMA MSC transmitting the short message to the CDMA
terminal of the roaming service subscriber.

23.The method of claim 22, wherein when the sending subscriber
of (b) is a GSM service subscriber who stays in the GSM system service
area, (b) comprises:

the GSM MSC transmitting the short message to the GSM SMC,;

the GSM SMC obtaining location information of a short message-

receiving subscriber via the GSM HLR; and
the GSM SMC transmitting the short message to the IRGS.





