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[0002] The present invention relates generally to wireless communication systems, and more

particularly to systems that use a CDMA radio access network with a GSM core network.
I1. Background

[0003] Code division multiple access (CDMA) is a digital wireless technology that
inherently has relatively greater bandwidth capacity, i.e., that inherently permits the servicing
of more telephone calls per frequency band, than other wireless communication technologies.

Moreover, the spread spectrum principles of CDMA inherently provide secure
communications. U.S. Patent No. 4,901,307, incorporated herein by reference, sets forth
details of a CDMA system, which can be used to transmit both voice calls and non-voice
computer data.

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

[0005] Whether CDMA principles or other wireless principles are used, wireless
communication systems can be thought of as having two main components, namely, the
wireless radio access network (RAN) and the core infrastructure which communicates with
the RAN and with external systems, such as the public switched telephone network (PSTN),
the Internet (particularly although not exclusively for data calls), etc. The core

infrastructures associated with the various wireless technologies can be very expensive, both
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SUMMARY OF THE INVENTION

[0007] A code division multiple access (CDMA) mobile station (MS) includes a radio circuit
configured to communicate with a CDMA radio access network (RAN) using CDMA
protocol. The MS also includes a subscriber circuit configured to communicate witha GSM
subscriber identity module (SIM) to permit the MS to authenticate itself with a GSM core
infrastructure. With this structure, use of the CDMA RAN with the GSM core infrastructure
is facilitated.

(0008] In a preferred embodiment, the MS reads an International Mobile Subscriber Identity
(IMS]) from the SIM and transmits the IMSI over the CDMA RAN in a registration message,
or an origination message, or a page response message. If desired, the MS can display a
service provider name, a mobile directory number, and other GSM related information items.

[0009] In a non-limiting embodiment the MS permits a user to use the MS only if the user
inputs a predetermined verification value to the MS. Also, the preferred MS terminates a call
upon removal of the SIM from the MS, and it also deletes subscriber information upon
removal of the SIM from the MS. Preferably, the MS periodically checks for the presence of
the SIM in the MS and terminates a call when the MS determines that the SIM is no longer
engaged with the MS. The MS may use cdma2000 principles.

(0010} In another aspect, a method for facilitating the use of a CDMA RAN with a GSM

core infrastructure includes engaging a SIM with a CDMA MS, and transmitting at least one
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Figure 1 is a block diagram of the present system for facilitating communication
using a CDMA radio access network and a GSM core infrastructure;

[0014] Figure 2 is a flow chart showing the logic that is invoked when the subscriber identity
module (SIM) is engaged with the CDMA mobile station (MS);

[0015] Figure 3 is a flow chart showing the logic that is invoked when the SIM is removed
from the MS; and

[0016] Figure 4 is a flow chart showing the logic that is periodically invoked to check the

presence of the SIM.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0017] Referring initially to Figure 1, a system is shown, generally designated 10, for
facilitating communication, including voice and computer data communication, between a
code division multiple access (CDMA) radio access network (RAN), generally designated
12, and a GSM core infrastructure 14. In turn, the GSM core infrastructure 14 can
communicate with a public switched telephone network (PSTN) and/or a data network 16,

such as the Internet.
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telephones, data transceivers, palm devices, or paging and position determination receivers.
The mobile station 20 can be hand-held or portable as in vehicle-mounted (including cars,
trucks, boats, planes, trains), as desired. However, while wireless communication devices
are generally viewed as being mobile, it is to be understood that the present invention can be
applied to "fixed" units in some implementations. Also, the present invention applies to data
modules or modems used to transfer voice and/or data information including digitized video
information, and may communicate with other devices using wired or wireless links.
Further, commands might be used to cause modems or modules to work in a predetermined
coordinated or associated manner to transfer information over multiple communication
channels. Wireless communication devices are also sometimes referred to as user terminals,
mobile stations, mobile units, subscriber units, mobile radios or radiotelephones, wireless
units, or simply as "users" and "mobiles” in some communication systems.

[0020] In accordance with the present invention, a subscriber identity module (SIM) 24 is
removably engageable with a subscriber circuit 20b in the MS 20. The SIM 24 is a smart
card that includes a microprocessor and data storage to exchange data with the MS 20 using
the subscriber circuit 20b. The preferred non-limiting SIM 24 stores the following
information. At a master file level the SIM stores a SIM identification number.

[0021] At a GSM application file level the SIM 24 may store a language preference of the
user, an International Mobile Subscriber Identity (IMSI) that functions as a user
identification and also that identifies the user's service provider (i.e., the GSM core

infrastructure 14), and a ciphering key. Moreover, the SIM 24 preferably stores an
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up to 8 PLMNss that the MS will not automatically attempt to access. The SIM 24 can further
store location information, administrative data, and the phase identification of the SIM.

[0023] In addition, at the telecom level the preferred SIM 24 may store abbreviated dialing
numbers/supplementary service control strings, fixed dialing numbers/supplementary service
control strings, and short messages (SMS) received by the MS or to be transmitted by the
MS. Still further, the preferred SIM 24 can include parameters of required network and
bearer capabilities, mobile station international ISDN numbers related to the subscriber, and
values of SMS header parameters. Status information related to SMS can also be stored, as
can the last number dialed and various extensions of data for the above.

[0024] The preferred, non-limiting SIM 24 can also execute the following commands. It can
select an input file, and provide status regarding, e.g., the current file directory in the SIM.
The SIM 24 can also read and update strings of bytes and records, and seek for a user-defined
pattern in a selected file. Also, the SIM 24 may perform increase access on a selected file.

[0025] The SIM 24 can also execute several commands related to the Card Holder
Verification (CHV) feature, including verifying a CHV value presented by the MS, assigning
anew CHV value, and enabling, disabling, and unblocking the CHV feature. The SIM 24
can also invalidate a user-selected file and rehabilitate a previously invalidated file.

Preferably, the SIM 24 can execute an authentication algorithm with the GSM core
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SGSN) operations known in the GSM art. Accordingly, use of the CDMA RAN 12 with the
GSM core infrastructure 14 is facilitated without modifying the GSM core infrastructure 14
to use CDMA protocols, such as ANSI-41, but rather to use its own existing protocols.

[0028] Figure 2 shows the logic that is followed upon insertion of the SIM 24 into the MS
20. Commencing at block 30, the SIM 24 is reset and necessary operational parameters
stored in the SIM are negotiated. Proceeding to block 32 the SIM identification is retrieved
and compared to a prior SIM identification to determine that the SIM that has been inserted
into the MS 20 is a new SIM requiring the following steps. At decision diamond 34 it is
determined whether CHV has been enabled, and if so, the user is prompted to enter a CHV
value at block 36. The value is passed to the SIM at block 38 to obtain SIM file access for
the subsequent steps, assuming the value is determined to be valid by the SIM. If the value is
not valid the logic ends.

[0029] From block 38 or from decision diamond 34 when CHV is not enabled, the logic
proceeds to block 40, wherein the IMSI is read from the SIM. If desired, at block 42 the
service provider name can be read from the SIM and displayed on the MS 20. Also, if

desired at block 44 the mobile directory number can be read from the SIM and displayed.
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24 into theyd Men deletes subscriber information from its internal memory at block 54.

[0032] Figure 4 shows that the MS 20 periodically (e.g., every thirty seconds) checks for the
continued presence of the SIM 24. Commencing at block 56, a DO loop periodically is
entered, wherein the MS 20 sends a status command to the SIM at block 58. At decision
diamond 60 the MS 20 determines whether the SIM responded, and if not, any active call is
terminated at block 62.

[0033] In addition to the above logic, the MS 20 with SIM 24 can permit a user to query
stored SMS. When the MS 20 transmits an SMS, it preferably also transmits the service
center address. If desired, GSM subscription services such as the above-mentioned
abbreviated and fixed dialing numbers, advice of charge, etc. can also be supported.

[0034] While the particular SYSTEM AND METHOD FOR USING CDMA MOBILE
WITH GSM CORE INFRASTRUCTURE as herein shown and described in detail is fully
capable of attaining the above-described objects of the invention, it is to be understood that it
is the presently preferred embodiment of the present invention and is thus representative of
the subject matter which is broadly contemplated by the present invention, that the scope of
the present invention fully encompasses other embodiments which may become obvious to
those skilled in the art, and that the scope of the present invention is accordingly to be
limited by nothing other than the appended claims, in which reference to an element in the
singular is not intended to mean "one and only one" unless explicitly so stated, but rather

"one or more". All structural and functional equivalents to the elements of the above-
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nobi | e directory nunber can be read fromthe SIM and displayed. WO

03/ 063387 ¢ROTIISEEbY tePresent JaugOFuithermaye, saslementeompasent er methodssi¢rtined by

the M5 20 _at bl ock. 46 over. th N 12 to the. MSC 28 ich accesses
he Gom cBRrPiRR dstpoitt oy intehded T b Babaugktio' Br e Feutlon Yo PRE Ef vy o
(and, hengrmeMS c8fbohdht,af GRitAINGSD Wik PliERMdRited e Pl RRikEIONS cldifh dléiBerdr t .
The I MSI can be transnmitted in a registration nmessage, an origi nation

message, bereinds papeongsisdngder tesprayisionhol350d15.C.Sud 2 sih paragiaphamtcsstiei on

results in registering th IM 24 (and, hence, M 20) wi th t C 28 so
hat ¢ he REMSOl R ERPISSRy electisiie RARMED: A L0 ohi B kathor Arielfod Hind
authenticakhggn@ﬁ%g%agﬁhghsgkgyh@gaaafgﬂnﬁpion on the Mobil e user

interface. Therefore, steps 42 and 44 will occur after the authentication
procedure term nates successfully. [0031] Figure 3 shows the logic that is
fol | oned n.t S s renoved fromthe M5 20. Commencing at bl ock 48
the Sl Mi%‘éﬁ&g&%@@ﬁ bl ock 50 the |ink between the MS 20 and SIM 24
is deactivated by the M5 20. At block 52, the M5 20 rel eases any active
call,



and then del etes subscriber information fromits internal nenory at bl ock
54. [0032] Figure 4 shows that the M5 20 periodically (e.g., every thirty
seconds) wbackes3gor the continued presence of the SIM 24pcCarsn®oiesng at

bl ock 56, a DO |l oop periodically is entered, wherein the M5 20 sends a
status command to the SIMat block 58. At decision dianond 60 the M5 20
det ermi nes whether the SIMresponded, ahd if not, any active call is

term nated at block 62. [0033] In addition to the above logic, the M5 20
with SIM24 can permt a user to queryCIsAIMSd SM5S. Wen the M5 20
transmts an SM5, it preferably also transmts the service center address.
I f desired, GSM subscription services such as the above-nenti oned

abbreyj ated and fixed. di alJ: i . - o be
SuppSit od. 00341 v 1o ehidIE PITREY Seee &YCHRRoaF NP B o RiENA
MBI LE W TH GaadioRrcUNFBASIIREE tdJRbmasiniatee vithsshOBM Anddidescess bedvork
detail is fully capable of attaining the above-described objects of the

i nvent i on(RAN) uging SIMMAUmeOcei &l that it is the presently preferred
enbodi nent of the, present | £ nd i - - tati v - he

subj ect matter t‘lvﬁﬁpgcﬁl%?rs c’B‘?déQ%q%glgg%ﬁttgrrcp%lrﬁarﬁ%rﬁp%‘?/ v{lﬁgg g’fsg‘@esﬁﬁ’gcu}(‘ﬁ%‘g@te P%tg, t hat
t he scope nffdulet (SEMYItERAhItithy 8IS it® AuthehdddteeNEIMPaRE LSSV berke iffrineaictiit S

whi ch may becone obvious to those skilled in the art, and that the scope
of the praderebyiupselithe 6PMA Raloridh thg GSM sotsdnfrpstivictuseiisiyciligiedi ng ot her
than the appended clains, in which reference to an elenent in the singular
is not intended to nean "one and only one" unless explicitly so stated, but
rat hgh "one op. nor ghe M$ bf Slairiqt fiidkr esmbrisiipcthe sl  equi val ents to the

el ements of the above WD 03/063387 PCT/ US03/01631 8 described preferred
enbodi nent that are known or later cone to be known to those of ordinary

Kill . h Ly i i ref g
nt effibd 1o be> encANBNLaE By P RLENS et fihilbe LELERA TR ARSnd, ©

i nteffded to be sent

necessary up& eraf@mbitf @ic SR Wl theoMSaddr ess each and every probl em sought
to be solved by the present invention, for it to be

[cd] 4. The MS of Claim 3, wherein the identifier is an Intermational Mobile

Subscriber Identity (IMSI).

[c5] 5. The MS of Claim 4, wherein the IMSI is transmitted by the MS in at least one
message.

[c6] 6. The MS of Claim 5, wherein the message is a registration message.

{c7] 7. The MS of Claim 5, wherein the message is an origination message.

[c8] 4 8. The MS of Claim 5, wherein the message is a page response message.

(c9] 9. The MS of Claim 1, wherein the MS selectively displays at least one service
provider name.

[c10] 10.  The MS of Claim 1, wherein the MS selectively displays at least one mobile

directory number.



enconpassed by the present clainms. Furthernore, no el enent, conponent, or
nmet hod step in the present disclosure is intended to be dedicated to the
publ i c regeardbess? of whether the elenent, conmponent, or merThisd3/eleep i S
explicitly recited in the clains. No claimelenent herein is to be
construed under the provisions of 35 U S.C. 112, sixth paragraph, unless
the elenent is expressly recited usindOthe phrase "means for" or, in the
case of a nethod claim the elenent is recited as a "step" instead of an
"act [ WHAT | S1CLAI MEPM SSof MGk 3/ viei& 8 the IS/ peiahitd Ddesto usd the®IBlohly if tlel 1. A
code division multiple access (CDVA) nobile station (M5), conprising: a
radi o ci r 8sArinRusne prgdetermipgd ¥erHifatpr ¥elee g tha MS.CDMA radi o access net wor k
(RAN) using CDVA protocol; and a subscriber circuit configured to

comuni cate with a GSM subscriber identity nodule (SIM to permt the M
to awyhfjenti cat @2i t sqiht M bhChieIVivhieretn ih IMS Edriititdsraecall upbs iahyvallsethef t he
CDVA RAN with the GSM core infrastructure is facilitated. [c2] 2. The M of
daim1, BMtframtheoMdrising the SIM [c3] 3. The M5 of Claim2, wherein the
M5 reads at |east one identifier fromthe SIM upon engagenent of the SIM
with the MS. [c4] 4. The M5 of Cdaim3, wherein the identifier is an

| ntefhgtional WMabi | ghe MHSECINAr12] Waerkid e MVBEIEtes b@tadrSer idfoemAdnafposl ai m
4, wherein the IMSI is transmtted by the M5 in at |east one nessage. [c6l
6. The Msrashov@ af e S[MiiieméhenMShe nessage is a registration nessage. [c7]
7. The M5 of Claimb5, wherein the nessage is an origination nessage. [c8l
8. The M5 of Caim5, wherein the nmessage i s a page response nessage.

[c14] 14. The MS of Claim 2, wherein the MS periodically checks for the presence of
the SIM in the MS and terminates a call when the MS determines that the SIM is no longer
engaged with the MS.

[c15] 15. The MS of Claim 1, wherein the MS uses cdma2000 principles.

[c16] 16. A method for facilitating the use of a CDMA RAN with a GSM core

infrastructure, comprising:
engaging a SIM with a CDMA MS;
transmitting at least one IMSI stored on the SIM to an MSC using a CDMA RAN;
using the IMS], authenticating the SIM with a GSM core infrastructure; and
based on the authenticating act, registering the MS with SIM with the MSC.

[c17] 17. The method of Claim 16, further comprising transmitting the IMSI in at least

one message.

[c18) 18. The method of Claim 17, wherein the message is a registration message.

[c19] 19. The method of Claim 17, wherein the message is an origination message.

[c20] 20. The method of Claim 17, wherein the message is a page response message.



[c9] 9. The M5 of Caiml, wherein the M5 selectively displays at |east one
service provider nane. [CIQ 10. The Ms of Caiml, wherein the M

sel ecti vavp odioe3bnys at | east one nobile directory nunmbePCTMRIOGIGO63387
PCT/ US03/ 01631 10 [c] 1] 11. The Ms of Caim2, wherein the M5 permts a
user to use the Ms only if the wuser inputs a predeterm ned verification
value to the Ms. [c12] 12. The Ms of Clldim 2, wherein the M5 termnates a
call upon renoval of the SIMfromthe M5. [cl1l3] 13. The M5 of Claim 12,
wher ey the MS2del etTes methsd bf kaim b, aorgirising sefeetively alisplalinght lehe duleM from
the M5. [cl14] 14. The M5 of Claim2, wherein the MS periodically checks for
t he preserewicgprovigas namgionthe M- Vs and terminates a call when the MB
determnes that the SIMis no |longer engaged with the M5. [c15] 15. The MS
of Caiml, wherein the M5 uses cdnma2000 principles. [cl6] 16. A nethod for
faci liggjat i ng t he. us@hefm@h&DVACRAN 16,tddnirich @bicively rfispha/fingiat leag, one
conprising: engaging a SIMwith a COVA M5, transmtting at |east one | MSI

st ored on mdbde dirgtory numboson i M§- a CDMA RAN;  using the | MSI,
authenticating the SIMwith a GSM core infrastructure; and based on the
aut henticating act, registering the Vs with SIMwith the MSC. [cl7] 17. The
met hedsof O ai nB16, Thehidieyd FUNA B, 0@mpriang péridiiting atube td Ml tht MSadnly #ast
one nessage. [Cl18] 18. The nethod of Claim1l/, wherein the nessage Is a
regi st r at ithguspeivgaige predegergineyerifiggtionpiabisdodie MSai m 17, wherein the
nmessage is an origination nessage.

[c24]) 24.  The method of Claim 16, comprising terminating a call upon removal of the
SIM from the MS.
[c25] 25.  The method of Claim 24, comprising deleting subscriber information upon

removal of the SIM from the MS.

[c26] 26.  The method of Claim 16, comprising periodically determining whether the
SIM is engaged with the MS and terminating a call when it is determined that the SIM is no

longer engaged with the MS.

[c27] 27. The method of Claim 16, wherein the MS uses cdma2000 principles.

[c28] 28. A system for facilitating the use of a CDMA RAN with a GSM core
infrastructure, comprising:
an MSC communicating with the CDMA RAN using CDMA protocol, the MSC also
communicating with the GSM core infrastructure using GSM protocol;
at least one MS communicating with the CDMA RAN and having a registration in
the GSM core infrastructure; and
at least one SIM detachably engageable with the MS for authenticating the MS with

the GSM core infrastructure.



[c20] 20. The nethod of Caim 17, wherein the nessage is a page response
message. WO 03/063387 PCT/ US03/01631 11 (c211 21. The nethod of C ai m 16,
conpri si goshexssi vel y di splaying at | east one service pPraviuses/owane on
the M5. [c22] 22. The nethod of C aim 16, conprising selectively displaying
at | east one nobile directory nunber on the M5. [c23] 23. The nethod of
Claim 16, conprising permtting a user 120 use the Ms only if the user
inputs a predeterm ned verification value to the Ms. [c24] 24. The net hod

of Gahm 16, cogpri $hegstetd ATk T6) whefotl the MO Reall LM onO fdehiifer fiBMhE T om

t he . [c25] 25. The method of C aim 24, conprising deleting subscriber

i nf or mat | SAM upom engagemori| of ge SIEWShhE MSm t he MS. [c26] 26. The nethod of
Claim 16, conprising periodically determ ning whether the SIMis engaged
with the M5 and termnating a call when it is determned that the SIMis no
| onggiy engagedsyi t hThogyden of €2altn R whEhen BRtibelifRh iChidinRrAfionah®Iosile t he
M5 useS cdma2000 principles. [c28] 28. A systemfor facilitating the use of
a CDVA RABulyctiberddGsiy OMS). i nfrastructure, conprising: an MSC

comuni cating with the CDMA RAN usi ng CDVA protocol, the MSC al so

comuni cating with the GSM core infrastructure using GSM protocol; at |east
one Ng;comuni gat i NGpUdysfent SrCIGRMY, RAkketithe MAKT Rrafshi@Bd 6y th8 MR at Bast t he
GSM core infrastructure; and at |east one SIM detachably engageable with

t he M5 f ooneamtdsegd.i cating the MS with the GSM core infrastructure. WO

03/ 063387 PCT/ US03/ 01631

[c32] 32.  The system of Claim 31, wherein the message is a registration message.
[c33] 33. The system of Claim 31, wherein the message is an origination message.
[c34] 34. The system of Claim 31, wherein the message is a page response message.
[c35] 35.  The system of Claim 28, wherein the MS selectively displays at least one

service provider name.

[c36] 36.  The system of Claim 28, wherein the MS selectively displays at least one

mobile directory number.

(c37] 37. The system of Claim 28, wherein the MS permits a user to use the MS only if

the user inputs a predetermined verification value to the MS.

[c38] 38.  The system of Claim 28, wherein the MS terminates a call upon removal of
the SIM from the MS.
[c39] 39.  The system of Claim 38, wherein the MS deletes subscriber information upon

removal of the SIM from the MS.



12 [c29] 29. The systemof O aim 28, wherein the M5 reads at |east one
identifier fromthe SIMupon engagenent of the SIMwth the M5. [c30] 30.
The syst ewowB/o6dzat m 29, wherein the identifier is an |ntewraatisoneds3iobil e
Subscriber ldentity (IMSI). [c31l] 31. The system of C aim 30, wherein the
IMSI is transmtted by the M5 in at |east one nessage. [c32] 32. The
system of Claim 31, wherein the nessagé3is a registration nessage. [c331
33. The systemof Cl aim 31, wherein the nmessage is an origination nmessage.
[ c34]uid4. The zyst emholystndbTldit 28h@kRinitht VS pRftia@Ry tifcks foRge pregsieonse
message. £C35 35. The system of Caim 28, wherein the M5 selectively

di spl ays af the inothe M8 anditeraninatesvs edk whemihe YIS3kferménesthat thg/8IMis 89 Cl ai m
28, wherein the Ms selectiwvely displays at |east one nobile directory
nunber. [ %’?TTW?ge‘fi‘gﬂ%%tﬁéﬁi of Claim 28, wherein the MS pernits a user to
use the Ms only if the user inputs a predeterm ned verification value to
the M5. [c38] 38. The systemof C aim 28, wherein the M5 ternminates a call
uponict@roval oftl. t h&h&systein ohi taite 28Bvhgreinghe NS useh edrgg208privfiptEsai m 38,
wherein the M5 del etes subscriber information upon renoval of the SIMfrom
the M5. WD 03/063387 PCT/ US03/ 01631 13 [c40] 40. The system of C aim 28,
wherein the M5 periodically checks for the presence of the SIMin the M5
and termnates a call when the M5 determnes that the SIMis no | onger
engaged with the MS. [c4l] 41. The systemof Caim 28, wherein the M5 uses
cdma2000 princi pl es.



