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(57) ABSTRACT 

A Single CDMA radio access network is used in conjunction 
with both a GSM core and an IS-41 core using a hybrid MSC 
to Support mobile Stations having Subscriptions in either the 
GSM core or IS-41 core without requiring more than a single 
Subscription. 
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HYBRD MOBILE SWITCHING CENTER FOR 
COMBINED GSM/IS-41 COMMUNICATION 

CLAIM OF PRIORITY UNDER 35 U.S.C. S120 
0001. The present Application for Patent is a continuation 
of patent application Ser. No. 10/077,095 entitled “HYBRID 
MOBILE SWITCHING CENTER FOR COMBINED 
GSM/IS-41 COMMUNICATION’ filed Feb. 14, 2002, 
pending, and assigned to the assignee hereof and hereby 
expressly incorporated by reference herein. 

FIELD OF THE INVENTION 

0002 The present invention relates generally to wireless 
communication Systems, and more particularly to Systems 
that use a single CDMA radio access network with both a 
CDMA core network and a GSM core network. 

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 Servic 
ing 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. Pat. 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 prin 
ciples are used, wireleSS communication Systems can be 
thought of as having two main components, namely, the 
wireless radio access network (RAN) and the core infra 
structure which communicates with the RAN and with 
external Systems, Such as the public Switched telephone 
network (PSTN), the Internet (particularly although not 
exclusively for data calls), etc. The core infrastructures 
asSociated with the various wireleSS technologies can be 
very expensive, both in terms of hardware and in terms of 
developing communication protocols to Support particular 
ized, typically System-specific call Switching, Subscription 
and attendant authentication and call monitoring, and bill 
ing. Consequently, the communication protocols of one 
wireless system (in the case of GSM, GSM protocols, and in 
the case of CDMA such as cdma2000-1X, IS-41 protocols) 
may not be compatible with those of another system without 
expensively prohibitive alterations in the core infrastructure 
of one System or the other. 
0006 From the disclosure above, the present invention 
recognizes that it would be desirable to enable the use of a 
CDMA-based RAN, with its attendant advantages, not only 
with a CDMA core infrastructure but also with a GSM-based 
core infrastructure, because GSM is extant in much of the 
World. The present invention Still further recognizes, in light 
of the above, the desirability of minimizing if not eliminat 
ing the need to modify the communication protocols of the 
GSM core infrastructure. 

0007 Still further, the present invention recognizes that a 
dual-mode mobile Station that advantageously interfaces 
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with a CDMA RAN might be provided to use a GSM core 
infrastructure when in, e.g., Europe, and to use a CDMA 
infrastructure while in, e.g., the United States. Unfortu 
nately, heretofore Such a mobile Station would require a 
subscription and telephone number in the GSM system and 
a separate subscription and telephone number in the CDMA 
System. This increases both complexity and cost from a 
user's Standpoint. The present invention recognizes that it 
would be desirable to permit use of a dual-mode CDMA 
mobile Station without requiring a Subscription in both a 
CDMA core and a GSM core. 

SUMMARY OF THE INVENTION 

0008. A mobile Switching center (MSC) is configured for 
Supporting wireleSS communication between a code division 
multiple access (CDMA) radio access network (RAN) and 
both a GSM core infrastructure and an IS-41 core infra 
structure. The MSC includes a first circuit communicating 
with the CDMARAN and with the IS-41 core infrastructure 
using IS-41 protocol. Also, the MSC includes a second 
circuit communicating with the CDMA RAN and with the 
GSM core infrastructure using GSM protocol. 
0009. In a preferred embodiment, the first or second 
circuit is Selected based on a message, Such as a location 
message, from a mobile Station (MS). The location message 
can include an international mobile Subscriber identifier 
(IMSI), and the MSC can use the IMSI to determine in 
which core infrastructure the MS has a subscription. 
0010. In another aspect, a state machine mobile Switching 
center (MSC) is configured for Supporting wireless commu 
nication between a code division multiple access (CDMA) 
radio access network (RAN) and both a GSM core infra 
structure and an IS-41 core infrastructure. The MSC 
includes a State machine that can be Selectively configured 
to communicate with the IS-41 core infrastructure using 
IS-41 protocol or with the GSM core infrastructure using 
GSM protocol, based on an identifier received from a 
communicating MS. 
0011. In still another aspect, a communication system 
includes a CDMA RAN, a GSM core infrastructure, and a 
CDMA core infrastructure. An MSC interconnects the 
CDMA RAN with both infrastructures. 

0012. In yet another aspect, a method for effecting com 
munication with a first wireless mobile station (MS) having 
a subscription in a GSM core infrastructure and with a 
second wireless MS having a subscription in a CDMA 
infrastructure without requiring either MS to have more than 
a Single Subscription includes receiving, at an MSC, an 
identifier from an MS. Based on the identifier, the method 
determines the core infrastructure in which the MS has a 
Subscription. The method then undertakes, through the 
MSC, authentication with the MS using information from 
the core infrastructure in which the MS has a subscription. 
Accounting data is collected using the core infrastructure in 
which the MS has a subscription. 
0013 In another aspect, a mobile Switching center for a 
wireleSS communication System includes means for receiv 
ing an identifier from an MS, and means for using the 
identifier to determine whether the MS has a subscription in 
a GSM core infrastructure or a CDMA core infrastructure. 
Means are provided for communicating with both core 
infrastructures. 
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0.014. In yet another aspect, a wireless mobile station 
(MS) includes a storage device that Stores an identifier Such 
as an IMSI. A radio associated with the MS communicates 
the identifier to a CDMA radio access network (RAN), and 
the MS has one and only subscription in a GSM core 
infrastructure. 

0.015 The details of the present invention, both as to its 
Structure and operation, can best be understood in reference 
to the accompanying drawings, in which like reference 
numerals refer to like parts, and in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a block diagram of the present system for 
facilitating roaming between a GSM core infrastructure and 
a CDMA core infrastructure; 
0017 FIG. 2 is a flow chart of the logic of the present 
invention; 
0.018 FIG. 3 is a schematic representation of one type of 
MSC of the present invention, which has an IS-41 circuit 
and a separate GSM circuit; and 
0.019 FIG. 4 is a schematic representation of a second 
type of MSC of the present invention, which has a single 
State machine that can Selectively assume an IS-41 configu 
ration or a GSM configuration. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0020 Referring initially to FIG. 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 net 
work (RAN)12 and both a GSM core infrastructure 14 and 
an IS-41 core infrastructure 15. In turn, the GSM core 
infrastructure 14 and IS-41 core infrastructure 15 can com 
municate with a data network Such as a public Switched 
telephone network (PSTN) and/or an Internet Protocol (IP) 
network 16, e.g., the Internet. The GSM core infrastructure 
14 can include or can access a GSM authentication center 
14a and a GSM home location register (HLR) 14b in 
accordance with GSM principles known in the art to authen 
ticate Subscriber mobile Stations and to collect accounting 
and billing information as required by the particular GSM 
core infrastructure 14. Similarly, the IS-41 core infrastruc 
ture 15 can include or can access an IS-41 authentication 
center 15a and an IS-41 home location register (HLR) 15b 
in accordance with IS-41 principles known in the art to 
authenticate Subscriber mobile Stations and to collect 
accounting and billing information as required by the par 
ticular IS-41 core infrastructure 15. 

0021. In accordance with CDMA principles known in the 
art, the CDMARAN includes base stations and base station 
controllers. The preferred CDMA RAN 12 shown in FIG. 1 
uses cdma2000, and specifically uses either cdma2000 1X, 
cdma20003X, or cdma2000 high data rate (HDR) principles. 
0022. As shown in FIG. 1, the CDMA RAN 12 supports 
wireless communication with at least a GSM-enabled dual 
mode CDMA mobile station (MS) 18 and at least a single 
or dual-mode CDMA MS 20. The GSM-enabled MS 18 can 
be engaged and disengaged with a Subscriber identity mod 
ule (SIM) 22 in accordance with GSM principles known in 
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the art. In the illustrative embodiment shown in FIG. 1, the 
GSM-enabled MS 18 has a subscription in the GSM core 
infrastructure 14 but need not have a subscription in the 
IS-41 core infrastructure 15. In contrast, the IS-41 MS 20 
has a subscription in the IS-41 core infrastructure 15 but 
need not have a subscription in the GSM core infrastructure 
14. 

0023. In one non-limiting embodiment one or both of the 
MS 18, 20 are mobile telephones made by Kyocera, Sam 
sung, or other manufacturer that use Code Division Multiple 
Access (CDMA) principles and CDMA over-the-air (OTA) 
communication air interfaces. The present invention, how 
ever, applies to other mobile Stations Such as laptop com 
puters, wireleSS handsets or telephones, data transceivers, or 
paging and position determination receivers. The mobile 
Stations can be hand-held or portable as in Vehicle-mounted 
(including cars, trucks, boats, planes, trains), as desired. 
However, while wireleSS communication devices are gener 
ally 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 associ 
ated manner to transfer information over multiple commu 
nication channels. WireleSS communication devices are also 
Sometimes referred to as user terminals, mobile stations, 
mobile units, Subscriber units, mobile radioS or radiotele 
phones, wireleSS units, or simply as “users' and “mobiles' 
in Some communication Systems. 

0024 Interconnecting each core infrastructure 14, 15 
with the CDMARAN 12 is a hybrid mobile Switching center 
(MSC) 24. As set forth further below, the MSC 24 is a hybrid 
MSC, in that it uses GSM principles and protocols to 
communicate with the GSM core infrastructure 14 and IS-41 
principles and protocols to communicate with the IS-41 core 
infrastructure 15. Referring briefly to FIG. 3, the MSC 24 
can be implemented by a GSM MSC circuit that commu 
nicates with the GSM core infrastructure 14 when the 
below-described IMSI message indicates that a MS has a 
subscription in the GSM core infrastructure 14 and an IS-41 
circuit that communicates with the IS-41 core infrastructure 
15 when the below-described IMSI message indicates that a 
MS has a subscription in the IS-41 core infrastructure 15. In 
another non-limiting embodiment shown in FIG. 4 the MSC 
24 is a Single State machine, essentially a SuperSet of a GSM 
MSC and an IS-41 MSC that selectively assumes a GSM 
State or an IS-41 State depending on the particular MS being 
Served, as disclosed in detail below. 

0025 The logic of the system 10 and particularly of the 
MSC 24 can be seen in reference to FIG. 2. Commencing at 
block 26, one of the MS 18, 20 sends a message to the MSC 
24 using the CDMARAN 12, with the message including an 
identification of the MS Such as an international mobile 
subscriber identifier (IMSI). The message sent by the MS 
can be, e.g., a location update message. 

0026. Proceeding to block 28, the MSC 24 determines 
based on the IMSI whether the communicating MS has a 
subscription in the GSM core infrastructure 14 or the IS-41 
core infrastructure 15. One way to do this is to access a data 
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repository associated with the MSC, with the repository 
correlating IMSIs with HLRs (and, hence, with their atten 
dant cores). Another way is to communicate the IMSI to 
both the GSM core infrastructure 14 and the IS-41 core 
infrastructure 15, with the core to which the communicating 
MS belongs responding to the MSC 24. 
0027. In any case, at block 30 if the GSM-enabled MS 18 

is the communicating MS, the preferred MSC 24 assumes its 
GSM state and authenticates the MS 18 using GSM proto 
cols and authentication principles known in the art by 
accessing the GSM core infrastructure 14 and asSociated 
GSM AUC 14a and GSM HLR 14b. On the other hand, if 
the IS-41 MS 20 is the communicating MS, the preferred 
MSC 24 assumes its IS-41 state and authenticates the MS 20 
using IS-41 protocols and authentication principles known 
in the art by accessing the IS-41 core infrastructure 15 and 
associated IS-41 AUC 15a and IS-41 HLR 15b. Accord 
ingly, it may now be appreciated that the GSM-enabled MS 
18 can authenticate itself through the MSC 24 with the GSM 
core infrastructure 14 while the MS 18 is located in an area 
otherwise serviced by the CDMA core infrastructure 15. 
Stated differently, the GSM-enabled MS 18 can roam from 
a GSM area to an IS-41 area and still be serviced without 
having a Subscription in the IS-41 core. 
0028. At block 32, when the GSM-enabled MS 18 has 
been authenticated the GSM core infrastructure 14 collects 
accounting/billing data during the call, with the call being 
connected through the MSC 24 and service being provided 
at block 34. The user Subsequently is billed using the GSM 
core infrastructure 14 at block 36. In contrast, when the 
IS-41 MS 20 has been authenticated the IS-41 core infra 
Structure 15 collects accounting/billing data during the call, 
with the call being connected through the MSC 24 and 
service being provided at block 34. The user subsequently is 
billed using the IS-41 core infrastructure 15 at block 36. 
0029 While the particular HYBRID MOBILE SWITCH 
ING CENTER FOR COMBINED GSM/IS-41 COMMU 
NICATION 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 con 
templated 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 equiva 
lents to the elements of the above-described preferred 
embodiment that are known or later come to be known to 
those of ordinary skill in the art are expressly incorporated 
herein by reference and are intended to be encompassed by 
the present claims. Moreover, it is not necessary for a device 
or method to address each and every problem Sought to be 
Solved by the present invention, for it to be encompassed by 
the present claims. Furthermore, no element, component, or 
method Step in the present disclosure is intended to be 
dedicated to the public regardless of whether the element, 
component, or method step is explicitly recited in the claims. 
No claim element herein is to be construed under the 
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provisions of 35 U.S.C. S112, sixth paragraph, unless the 
element is expressly recited using the phrase “means for” or, 
in the case of a method claim, the element is recited as a 
“step” instead of an “act'. 

1. A method for effecting communication with a first 
wireless mobile station (MS) having a subscription in a 
GSM core infrastructure and with a second wireless MS 
having a subscription in a CDMA infrastructure without 
requiring either MS to have more than a single Subscription, 
comprising: 

receiving, at an MSC, at least one identifier from at least 
one MS; 

based on the identifier, determining the core infrastructure 
in which the MS has a subscription; 

undertaking, through the MSC, authentication with the 
MS using information from the core infrastructure in 
which the MS has a subscription; and 

collecting accounting data using the core infrastructure in 
which the MS has a subscription, 

wherein the identifier is an international mobile Subscriber 
identifier (IMSI). 

2. The method of claim 1, wherein the receiving act is 
undertaken using a CDMA RAN. 

3. The method of claim 1, further comprising billing a 
user of an MS using the accounting data collected by the 
asSociated core infrastructure. 

4. The method of claim 1, comprising, based on the 
determining act: 

using GSM protocol in at least part of the authenticating 
act when the MS has a subscription in the GSM core 
infrastructure, and otherwise using IS-41 protocol in at 
least part of the authenticating act when the MS has a 
Subscription in the CDMA core infrastructure. 

5. A mobile Switching center for a wireleSS communica 
tion System, comprising: 

means for receiving an identifier international mobile 
subscriber identifier (IMSI) from an MS; 

means for using the identifier IMSI to determine whether 
the MS has a subscription in a GSM core infrastructure 
or a CDMA core infrastructure; and 

means for communicating with both core infrastructures. 
6. A wireless mobile station (MS), comprising: 
at least one Storage device including an international 

mobile subscriber identifier (IMSI); 
at least one radio communicating the identifier IMSI to a 
CDMA radio access network (RAN); and 

one and only subscription in a GSM core infrastructure. 
7. The MS of claim 6, wherein the MS communicates with 

a mobile Switching center (MSC) using the CDMA RAN 
and execute authentication with the GSM core infrastructure 
while the MS is located in an area serviced by a CDMA core 
infrastructure. 

8. The MS of claim 7, wherein the MS sends the IMSI as 
part of a location update message. 
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