
Method and system for providing mobile communication
corresponding to multiple MSXSDNs associated with a
single IMSX Related Applications This application
claims the benefit of United States provisional patent
application serial number 60/764,032, entitled "SIMM
Variations," filed on January 31, 2006. Further, this
application related to United States Patent
Application No. 10/782,681, entitled "Providing
multiple MSISDN in a single SIM for multiple roaming
partners," filed on Feb 18, 2004, claiming priority
from Feb 18, 2003. Each of these related patent
applications is incorporated herein by this reference
in its entirety. Field of the Invention The present
invention generally relates to mobile communication.
More specifically, the invention relates to mobile
communication corresponding to multiple Mobile Station
International Subscriber Directory Numbers (MSISDNs)
associated with a single International Mobile
Subscriber Identity (IMSI) . Background of the
Invention Mobile communication services are becoming
increasingly popular. Hence, there is a competition
between different mobile operators for increasing
their roaming revenues. The mobile subscribers, who
frequently roam between two or more countries,
contribute a majorityof this roaming revenue. These
mobile subscribers frequently roam between their home
networks and one or more visited networks. The home
network and the visited 



networks can be in the same country, or may be present
in different countries. A local Mobile Station
International Subscriber Directory Number (MSISDN) of
each of the visited networks allows the roaming
subscribers to call local subscribers of the visited
networks at cheaper local rates instead of expensive
roaming rates. In addition, the local subscribers of
the visited networks can call the roaming subscribers
at the local rates . Typically, a roaming subscriber
buys Subscriber Identity Modules (SIM) cards of the
visited networks to get local rates dialing. However,
the roaming subscriber needs to swap his original SIM
card with a SIM card of currently visited network and
hence, may not be able to receive call-related and
non-call related services on his home network MSISDN.
In addition, when the roaming subscriber is back in
the home network, he cannot receive the callrelated
and non call-related services on his other MSISDNs of
the visited networks. Therefore, it is desirable to
facilitate mobile communication corresponding to the
home network MSISDN and the other MSISDNs of the
visited networks of the roaming subscriber. One
technique offers a service to the roaming subscribers
of a Home Public Mobile Network (HPMN) , where the
roaming subscriber enjoys local rates in one or more
Friendly Public Mobile Networks (FPMNs) with
corresponding one or more FPMN MSISDNs, in addition to
receiving the call-related and the non call-related 



TECH/482899. 1 2services on an HPMN MSISDN. The FPMNs
are one or more public mobile networks, with which the
HPMN has a roaming relationship. The service utilizes
a multiple International Mobile Subscriber Identity
(IMSI) SIM card. The multiple SIM card contains an
HPMN IMSI and FPMN IMSIs, as well as the HPMN MSISDN
and FPMN MSISDNs associated with the HPMN IMSI and
FPMN IMSIs, respectively. The multiple-IMSI SIM card
needs to have an SIM Tool-Kit (STK) application, which
automatically detects the current location of the
roaming subscriber and selects the appropriate IMSI
and corresponding MSISDN. However, in order to
subscribe to this service, the roaming subscriber
needs to procure a multiple-IMSI SIM card, and replace
his original HPMN SIM card. In another technique to
provide this service to the roaming subscriber, the
HPMN reserves a special range of HPMN IMSIs to provide
the service. Again, in order to subscribe to this
service, the roaming subscriber must buy a special
HPMN SIM card with a corresponding HPMN IMSI,
belonging to the special HPMN IMSI range. The HPMN
assigns one or more FPMN MSISDNs to the roaming
subscriber, upon subscription, and associates the FPMN
MSISDNs with the HPMN MSISDN. The HPMN activates the
service, once the roaming subscriber replaces his
existing HPMN SIM card with the special HPMN SIM card.
According to another technique to provide the service,
the roaming subscriber carries a special SIM card that
contains an HPMN IMSI and a SIM Tool-Kit (STK) 



application. The technique employs a distributed
network of nodes for handling the service. When the
roaming TECH/482899. 1 3subscriber registers with an
FPMN with the HPMN IMSI in a first registration, the
STK application informs an FPMN node about the roaming
subscriber' s location and an HPMN node. The FPMN node
then sends an FPMN IMSI and a corresponding FPMN
MSISDN to the roaming subscriber' s SIM card. The STK
causes the handset to initiate a second registration
with the FPMN IMSI. Thereafter, the FPMN node informs
the HPMN node about the roaming subscriber, i.e. the
roaming subscriber's location, the FPMN IMSI, and the
FPMN MSISDN. Consequently, the roaming subscriber
enjoys local rate benefit in the FPMN. The FPMN node
and the HPMN node coordinate to handle call and SMS
services on either an HPMN MSISDN or an FPMN MSISDN.
However, this technique uses a distributed network of
nodes consisting of a node in the HPMN and a node in
each of the FPMNs. Further, the subscriber registers
twice with the FPMN, once with HPMN IMSI and secondly
with FPMN IMSI. Furthermore, the roaming subscriber
needs to replace his original SIM card with the
special SIM card containing the complex STK
application. One or more of the above techniques are
inconvenient for the roaming subscriber, as the
roaming subscriber needs to replace his existing HPMN
SIM card. Hence, there is a need in the art for a
solution for facilitating mobile communication
corresponding to multiple MSISDNs associated with an
HPMN IMSI of the subscriber, without 



changing the existing HPMN SIM. Summary
TECH/482899.1The present invention generally relates
to a method, system and computer program product for
mobile communication. The method includes assigning
one or more Mobile Station International Subscriber
Directory Numbers (MSISDNs) to a subscriber of a Home
Public Mobile Network (HPMN) , upon receiving a
subscription activation message from the subscriber at
a Signaling Gateway (SG) . The subscriber has an HPMN
Subscriber Identity Module (SIM) with a corresponding
HPMN International Mobile Subscriber Identity (IMSI)
and an HPMN MSISDN. The method further includes
creating an association of the MSISDNs with the HPMN
MSISDN to facilitate signaling corresponding to the
HPMN MSISDN and the MSISDNs associated with the
subscriber. The invention proposes a system for mobile
communication. The system includes a Signaling Gateway
(SG) for assigning one or more Mobile Station
International Subscriber Directory Numbers (MSISDNs)
to a subscriber of a Home Public Mobile Network (HPMN)
upon receiving a subscription activation message from
the subscriber. The subscriber has an HPMN Subscriber
Identity Module (SIM) with a corresponding HPMN
International Mobile Subscriber Identity (IMSI) and an
HPMN MSISDN. The SG further creates an association of
the MSISDNs with the HPMN MSISDN to facilitate
signaling corresponding to the HPMN MSISDN and the
MSISDNs 



associated with the subscriber. The invention proposes
a computer program product for mobile communication.
The computer program product includes a computer
usable medium including a computer TECH/482899.1usable
program code for assigning one or more Mobile Station
International Subscriber Directory Numbers (MSISDNs)
to a subscriber of a Home Public Mobile Network (HPMN)
upon receiving a subscription activation message from
the subscriber at a Signaling Gateway (SG) . The
subscriber has an HPMN Subscriber Identity Module
(SIM) with a corresponding HPMN International Mobile
Subscriber Identity (IMSI) and an HPMN MSISDN. The
computer program product further includes a computer
usable program code for creating an association of the
MSISDNs with the HPMN MSISDN to facilitate signaling
corresponding to the HPMN MSrSDN and the MSISDNs
associated with the subscriber. TECH/482899. 1Brief
description of drawings FIG. 1 illustrates a system
for facilitating signaling corresponding to multiple
Mobile Station International Subscriber Directory
Numbers (MSISDNs) associated with a subscriber of a
Home Public Mobile Network (HPMN) with a corresponding
HPMN International Mobile Subscriber Identity (IMSI) ,
in accordance with an embodiment of the present
invention. FIG. 2 illustrates a system block diagram
for providing fail-over support to a subscriber
registered in a Friendly Public Mobile Network (FPMN)
, in accordance with an embodiment of the present
invention. 



FIG. 3 is a flow chart for facilitating signaling
corresponding to multiple MSISDNs associated with a
subscriber of an HPMN with a corresponding HPMN IMSI,
in accordance with an embodiment of the present
invention. FIG. 4 is a signal flow diagram
representing a Short Message Service (SMS) as a
subscription activation message from a subscriber
registered in an FPMN for facilitating signaling
corresponding to an HPMN MSISDN and an FPMN MSISDN of
the subscriber, in accordance with an embodiment of
the present invention. FIG. 5 is a signal flow diagram
for a registration message from a post-paid subscriber
registering in an FPMN, in accordance with an
embodiment of the present invention. TECH/482899.
1FIG. 6 is a signal flow diagram for a registration
message from a pre-paid subscriber registering in an
FPMN, in accordance with an embodiment of the present
invention. FIG. 7 is a signal flow diagram for a data
restore message from a post-paid subscriber registered
in an FPMN, in accordance with an embodiment of the
present invention. FIG. 8 is a signal flow diagram for
a data restore message from a pre-paid subscriber
registered in an FPMN, in accordance with an
embodiment of the present invention. FIG. 9 is a
signal flow diagram for a General Packet Radio Service
(GPRS) registration message from a 



subscriber registering in an FPMN, in accordance with
an embodiment of the present invention. FIG. 10 is a
signal flow diagram representing a mobile originated
call from a post-paid subscriber registered in an
FPMN, in accordance with an embodiment of the present
invention. FIGS. H A and H B represent a signal flow
diagram for a mobile originated call from a pre-paid
subscriber registered in an FPMN, in accordance with
an embodiment of the present invention. FIGS. 12A and
12B represent a signal flow diagram for a mobile
originated call from a pre-paid subscriber
TECH/482899. 1registered in an FPMN, in accordance
with another embodiment of the present invention. FIG.
13 is a signal flow diagram representing a mobile
terminated call to an HPMN-MSISDN of a post-paid"
subscriber registered in an FPMN, in accordance with
an embodiment of the present invention. FIGS. 14A and
14B represent a signal flow diagram for a mobile
terminated call to an HPMN-MSISDN of a pre-paid
subscriber registered in an FPMN, in accordance with
an embodiment of the present invention. FIGS. 15A and
15B represent a signal flow diagram for a mobile
terminated call to an FPMN-MSISDN of a post-paid
subscriber registered in an FPMN, in accordance with
an embodiment of the present invention. FIGS. 16A,
16B, and 16C represent a signal flow diagram for a
mobile terminated call to an FPMN-MSISDN of 



a pre-paid subscriber registered in an FPMN, in
accordance with an embodiment of the present
invention. FIGS. 17A and 17B represent a signal flow
diagram for a mobile terminated call to an FPMN-MSISDN
of a post-paid subscriber registered in a Visited
Public Mobile Network (VPMN) , in accordance with an
embodiment of the present invention. FIGS. 18A, 18B
and 18C represent a signal flow diagram for a mobile
terminated call to an FPMN-MSISDN of a pre-
TECH/482899.1paid subscriber registered in a VPMN, in
accordance with an embodiment of the present
invention. FIG. 19 is a signal flow diagram
representing a mobile originated Short Message Service
(SMS) from a subscriber registered in an FPMN, in
accordance with an embodiment of the present
invention. FIG. 20 is a signal flow diagram
representing a mobile terminated SMS to an HPMN-MSISDN
of a subscriber registered in an FPMN, in accordance
with an embodiment of the present invention. FIG. 21
is a signal flow diagram representing a mobile
terminated SMS to an FPMN-MSISDN of a subscriber
registered in an FPMN, in accordance with an
embodiment of the present invention. FIG. 22 is a
signal flow diagram representing a mobile terminated
SMS to an FPMN-MSISDN of a subscriber registered in a
VPMN, in accordance with an embodiment of the present
invention. FIG. 23 is a signal flow diagram
representing a mobile 



terminated Multimedia Messaging Service (MMS) to an
FPMNMSISDN of a subscriber registered in an FPMN, in
accordance with an embodiment of the present
invention. Detailed description In the following
description, for purposes of explanation, specific
numbers, materials and TECH/482899.1 10configurations
are set forth in order to provide a thorough
understanding of the invention. It will be apparent,
however, to one having ordinary skill in the art, that
the invention may be practiced without these specific
details. In some instances, well-known features may be
omitted or simplified so as not to obscure the present
invention. Furthermore, reference in the specification
to one embodiment" or an embodiment" means that a
particular feature, structure or characteristic
described in connection with the embodiment is
included in at least one embodiment of the invention.
The appearances of the phrase "in an embodiment" in
various places in the specification are not
necessarily all referring to the same embodiment. The
present invention proposes a system for providing a
service to facilitate mobile communication
corresponding to multiple Mobile Station International
Subscriber Directory Numbers (MSISDNs) of a subscriber
of a Home Public Mobile Network (HPMN) . The
subscriber has an HPMN Subscriber Identity Module
(SIM) with a corresponding HPMN International Mobile
Subscriber Identity (IMSI) , hereinafter referred to
as an IMSI-H, 



and an HPMN Mobile Station International Subscriber
Directory Number (MSISDN) , hereinafter referred to as
an MSISDN-H. The service is, hereinafter, referred to
as a Single IMSI Multiple MSISDN (SIMM) service and
the system is, hereinafter, referred to as an SIMM
system. Furthermore, the subscriber is,
interchangeably, referred to as an SIMM subscriber.
The HPMN forms a special friendly roaming relationship
with one or more Public Mobile Networks (PMNs),
hereinafter referred to as TECH/482899. 1 HFriendly
Public Mobile Networks (FPMNs) , to offer the SIMM
service to the subscriber, when the subscriber is
registered in the FPMNs. The subscriber enjoys local
number benefits in the FPMNs. For providing the SIMM
service, the FPMNs allocate a pre-defined range of
MSISDNs to the HPMN. Upon subscription to the SIMM
service, the subscriber is assigned one or more
MSISDNs corresponding to the FPMNs. The one or more
MSISDNs belong to the pre-defined range of MSISDNs.
The one or more MSISDNs may be assigned to the SIMM
subscribers permanently or temporarily. The FPMNs and
the HPMN settle billing using Call Detail Records
(CDRs) that include any FPMN MSISDN from the
pre-defined range of FPMN MSISDNs. In an embodiment of
the present invention, the FPMNs define a special
Inter-operator Tariff (IOT) for the SIMM subscriber.
The HPMN provides information about the SIMM
subscriber to an FPMN data-clearing house, or to the
FPMNs for special billing processing. Alternatively,
the FPMNs do not 



change the IOT and apply a normal Transfer Accounting
Procedure (TAP) . The HPMN may provide discount to the
SIMM subscriber in roaming charges in the FPMNs and
claim the discount from the FPMNs. The SIMM subscriber
may pay a monthly subscription fee and get the
discount for each month of the SIMM service used.
Different subscription fees may be charged depending
on whether the one or more MSISDNs are assigned to the
SIMM subscriber permanently or temporarily. FIG. 1
illustrates a system 100 for providing the SIMM
service corresponding to the MSISDN-H and a second
MSISDN TECH/482899.1 12associated with the subscriber
having the IMSI-H, in accordance with an embodiment of
the present invention. Hereinafter, system 100 may,
interchangeably, be referred to as the SIMM system.
The MSISDN-H corresponds to an HPMN 102. The second
MSISDN corresponds to an FPMN 104 and is, hereinafter,
referred to as an MSISDN-F. The MSISDN-F belongs to a
pre-defined range of FPMN MSISDNs allocated by FPMN
104. In an embodiment of the present invention, HPMN
102 and FPMN 104 reside in the same country. In
another embodiment of the present invention, HPMN 102
and FPMN 104 reside in different countries. An
International Service Carrier (ISC) 106 couples HPMN
102 and FPMN 104, when HPMN 102 and FPMN. 104 reside
in different countries. FPMN 104 may be a Mobile
Virtual Network Operator (MVNO) . In addition, FPMN
104 may be a partner network of the MVNO and residing
in same country as the MNVO. 



System 100 includes a Signaling Gateway (SG) 108. In
an embodiment of the present invention, SG 108 resides
in HPMN 102. In another embodiment of the present
invention, SG 108 resides in FPMN 104. System 100
further includes in HPMN 102, a Signal Transfer Point
(STP) 110, a Home Location Register (HLR) 112, a
Gateway Mobile Switching Center (GMSC) 114, a Short
Message Service Center (SMSC) 116, a Visited Location
Register (VLR) 118, and a Visited Mobile Switching
Center (VMSC) 120. Since, STP 110, HLR 112, GMSC 114,
SMSC 116, VLR 118, and VMSC 120 reside in HPMN 102,
they are hereinafter, referred to as an STP-H 110, an
HLR-H 112, a GMSC-H 114, an SMSC-H 116, a VLR-H 118,
and a VMSC-H 120, respectively. SG 108, STP-H 110,
HLR-H 112, GMSC-H 114, SMSC-H 116, VLR-H 118, and
VMSC-H TECH/482899.1 13120 are interconnected, and
communicate with each other over a Signaling System #7
(SS7) link. System 100 further includes in FPMN 104,
an STP 122, an HLR 124, a GMSC 126, an SMSC 128, a VLR
130, and a VMSC 132. Since, STP 122, HLR 124, GMSC
126, .SMSC 128, VLR 130, and VMSC 132 reside in FPMN
104, they are hereinafter, referred to as an STP-F
122, an HLR-F 124, a GMSC-F 126, an SMSC-F 128, a
VLR-F 130, and a VMSC-F 132, respectively. STP-F 122,
HLR-F 124, GMSC-F 126, SMSC-F 128, VLR-F 130, and
VMSC-F 132 are interconnected, and communicate with
each other over an SS7 link. It would be apparent to a
person skilled in the art, that HPMN 102 and FPMN 104
may also include various other network elements (not
shown in FIG. 1), depending on the 



architecture under consideration. System 100 further
includes a first International STP (ISTP) 134 and a
second ISTP 136. First ISTP 134 and second ISTP 136
reside in ISC 106. First ISTP 134 communicates with
STP-H 110 over an SS7 link and is, hereinafter,
referred to as ISTP-H 134. Second ISTP 136
communicates with STP-F 122 over an SS7 link and is,
hereinafter, referred to as ISTP-F 136. ISTP-H 134 and
ISTP-F 136 communicate with each other using an SS7
link. SG 108 assigns the MSISDN-F to the subscriber,
upon receiving a subscription activation message from
the subscriber at SG 108. In an embodiment of the
present invention, SG 108 assigns the MSISDN-F to the
subscriber temporarily. In another embodiment of the
present invention, SG 108 assigns the MSISDN-F to the
subscriber TECH/482899.1 14permanently. SG 108 issues
a routing query 'to HLR-H 112 to get the IMSI-H
associated with the subscriber. Thereafter, SG 108
creates an association of the MSISDN-F with the
MSISDN-H, and maintains the association in a
subscription database coupled to SG 108 . In an
embodiment of the present invention, the subscription
database resides within SG 108. The subscriber can
send the subscription activation message from either
HPMN 102, or FPMN 104, or a Visited Public Mobile
Network (VPMN) . The VPMN refers to a Public Mobile
Network (PMN) , with which HPMN 102 has no
relationship to provide the SIMM service. The
subscription activation message is one of, but not
limited to, a Short Message Service (SMS) message, an 



Unstructured Supplementary Service Data (USSD)
message, a customer care call, a Wireless Application
Protocol (WAP) interaction, a web interaction and an
Interactive Voice Response (IVR) message. Various
embodiments of signal flow corresponding to the
subscription activation message are described in
conjunction with FIG. 4 . Furthermore, HPMN 102
allocates a range of HPMN Global Titles (GT) to SG
108, hereinafter, referred to as SG GT. SG 108 maps
the SG GT to network elements of FPMN 104. In
addition, SG 108 maps the SG GT to network elements of
FPMN 104, and network elements of one or more VPMNs
present in the same country as FPMN 104, in accordance
with an embodiment of the present invention. The
mapping of the SG GT with the network elements can be
either permanent or built dynamically. In an
embodiment of the present invention, HPMN 102 may
allocate a single SG GT to SG 108. SG 108, then,
post-fixes a plurality of digits to the SG GT.
TECH/482899.1 15SG 108 receives signaling messages
originating from . roaming subscribers of HPMN 102,
currently roaming in FPMN 104, in accordance with an
embodiment of the present invention. In another
embodiment of the present invention, SG 108 receives
signaling messages originating from roaming
subscribers of HPMN 102, currently roaming in FPMN 104
or in one or more VPMNs. The signaling messages
include Signaling Connection and Control Part (SCCP)
messages. To achieve this, STP-H 110 is configured to
set a Destination Point Code (DPC) in the signaling 



messages, with Calling Party Address (CgPA) equal to a
global title of a network element of FPMN 104, to the
SG GT using Global Title Translation (GTT) table for
Translation Type (TT) equal to zero. Thus, STP-H 110
routes the signaling messages originating from roaming
subscribers of HPMN 102 currently roaming in FPMN 104.
In an embodiment of the present invention, ISTP-H 134
routes the signaling messages from the roaming
subscribers of HPMN 102 in FPMN 104, to SG 108. In
another embodiment of the present invention, STP-F 122
routes the signaling messages to SG 108, by appending
an HPMN prefix, corresponding to HPMN 102, to a Called
Party Address (CdPA) of the signaling messages, so
that STP-H 110 routes the signaling messages with the
HPMN prefix to the SG GT. If one or more subscribers
of the roaming subscribers are subscribers of the SIMM
service, SG 108 replaces the CgPA with an address of
SG 108. In an embodiment of the present invention, the
address of SG 108 is a global title corresponding to
the network element of FPMN 104, TECH/482899. 1
16denoted in the mapping of the SG GT and the network
elements of FPMN 104. In addition, SG 108 changes the
TT to 32 and sends the signaling messages to STP-H
110. STPH 110 routes the signaling messages to network
elements, as indicated in a CdPA, after performing GTT
for the TT equal to 32 and sets the TT to zero. If one
or more subscribers of the roaming subscribers are not
subscribers of the SIMM service, SG 108 maintains the 



original CgPA and relays the signaling messages to
STP-H 110 with the TT set to 32. Furthermore, SG 108
replaces one or more location addresses in a
registration message from the SIMM subscribers, with
one or more .addresses of SG 108, when the subscriber
is registering in FPMN 104. The registration message
includes a Location Update (LUP) message and a General
Packet Radio Service LUP (GPRS LUP) message. The one
or more location addresses include an address of VLR-F
130, an address of VMSC-F 132, and an address of a
Serving GPRS Support Node (SGSN-F) in FPMN 104. The
one or more addresses of SG 108 are global titles
corresponding to VLR-F 130, VMSC-F 132, and the
SGSN-F, respectively, based on the mapping of the SG
GT with the network elements of FPMN 104. The
addresses of SG 108 corresponding to VLR-F 130, VMSC-F
132, and the SGSN-F are, hereinafter, referred to as
an SG-VLR-F, an SG-VMSC-F, and an SG-SGSN-F,
respectively. Since the SGVLR- F, the SG-VMSC-F, and
the SG-SGSN-F are HPMN GTs, HLR-H 112 treats the SIMM
subscribers as local subscribers of HPMN 102. Thus, SG
108 fakes the SIMM subscribers as local subscribers of
HPMN 102 even when the SIMM subscribers are in FPMN
104. Various embodiments TECH7482899.1 17corresponding
to the registration message are described in
conjunction with FIG. 5 to FIG. 9 . If the roaming
subscribers have not subscribed to the SIMM service,
SG 108 records the location addresses in the
registration message. Using the location addresses, 



SG 108 may send a welcome SMS to these subscribers for
informing them of availability of the SIMM service and
requesting them to subscribe to the SIMM service.
Furthermore, HLR-F 124 is configured to set an address
of VLR, an address of VMSC, and an address of SGSN,
corresponding to each MSISDN belonging to the
pre-defined range of FPMN MSISDNs to the SG GT. Upon
receiving a subscription deactivation message, SG 108
de-associates the MSISDN-H, and the MSISDN-F. However,
SG 108 retains the mapping of the MSISDN-H with the
MSISDN-F, if the MSISDN-F was allocated to the
subscriber permanently based on subscription
activation. The subscriber can send the subscription
deactivation message from one of HPMN 102, FPMN 104,
or a Visited Public Mobile Network (VPMN) . The
subscription deactivation message is one of, but not
limited to, a Short Message Service (SMS) message, an
Unstructured Supplementary Service Data (USSD)
message, a customer care call, a Wireless Application
Protocol (WAP) interaction, a web interaction and an
Interactive Voice Response (IVR) message. The
subscription activation message and the subscription
deactivation message can be different. In an exemplary
case, the subscriber may send TECH/482899. 1an SMS for
subscription activation and an USSD message for
subscription deactivation. Furthermore, SG 108
recreates the association of the MSISDN-H with the
MSISDN-F, upon receiving a subscription reactivation
message, if the MSISDN-F was allocated to 



the subscriber permanently before subscription
deactivation from the subscriber. The subscriber can
send the subscription reactivation message from one of
HPMN 102, FPMN 104 or a VPMN. The subscription
reactivation message is one of, but not limited to, a
Short Message Service (SMS) message, an Unstructured
Supplementary Service Data (USSD) message, a customer
care call, a Wireless Application Protocol (WAP)
interaction, a web interaction and an Interactive
Voice Response (IVR) message. There may be a situation
when SG 108 fails. In that case, mobile terminated
services are not available to the SIMM subscriber
registered in FPMN 104. The mobile terminated services
include, but are not limited to, call-related
services, SMS-related services, and Multimedia Message
Service (MMS) related services. In addition, if the
SIMM subscriber is a pre-paid subscriber, mobile
originated services are not available to the SIMM
subscriber. The mobile originated services include,
but are not limited to, call-related services,
SMS-related services, and MMS-related services.
Therefore, SIMM system provides a fail-over support to
the SIMM subscribers registered in FPMN 104, when SG
108 fails . TECH/482899. 1 19FIG. 2 illustrates a
system block diagram for providing fail-over support
to the subscriber registered in FPMN 104, in
accordance with an embodiment of the present
invention. System 100 further includes a stand-by 



SG 202, a subscription database 204 and a monitor
machine 206 to provide fail-over support. Standby SG
202 replicates SG 108. Subscription database 204
maintains the association of the MSISDN-H with the
MSISDN-F. SG 108 and standby SG 202 communicate with
subscription database 204 using a packet switched
connection, such as an Internet Protocol (IP)
connection. Monitor machine 206 accesses subscription
database 204 using a packet switched connection, such
as an IP connection. Monitor machine 206 communicates
with STP-H 110 over an SS7 link. SG 108 and standby SG
202 have identical Signal Point Code (SPC) .
Therefore, when SG 108 fails, the signaling messages
reach standby SG 202 over an SS7 link. Standby SG 202
functions in the same way as SG 108. Furthermore, when
both SG 108 and standby SG 202 fail, system 100 is
unable to provide the SIMM service to the SIMM
subscriber. However, to provide normal service to the
SIMM subscriber, monitor machine 206 sends a failure
message to the SIMM subscriber, requesting the SIMM
subscriber to power off and on a handset of the
subscriber. Thereafter, monitor machine 206 issues a
cancel location message to VLR-F 130. As a result,
VLR-F 130 issues the registration message to HLR-H
112. Monitor machine 206 informs STP-H 110 to route
the registration message, directly to HLR-H 112.
Hence, the mobileoriginated services and the mobile
terminated services are available again to the
subscriber. However, HLR-H 112 TECH/482899.1 2 0treats
the subscriber as a roaming subscriber of HPMN 



102, because system 100 cannot fake the SIMM as a
local subscriber of HPMN 102. In an embodiment of the
present invention, SG 108 and stand-by SG 202 each are
implemented using two Sun Fire 240, each with a Data
Kinetics card, 4 Giga Byte (GB) Random Access Memory
(RAM), two 36 GB hard disks, and a dual Ethernet card.
Subscription database 204 is implemented using a Sun
Fire 440, 8 GB RAM, and two 72 GB hard disks. FIG. 3
is a flow chart for facilitating signaling,
corresponding to multiple Mobile Station International
Subscriber Directory Numbers (MSISDNs) , associated
with a subscriber of HPMN 102 with a corresponding
IMSI-H, in accordance with an embodiment of the
present invention. At step 302, an SG assigns one or
more MSISDNs to the subscriber with an MSISDN-H, upon
receiving a subscription activation message from the
subscriber at the SG for subscribing for the SIMM
service. The MSISDNs correspond to one or more FPMNs.
In an embodiment of the present invention, SG 108
assigns the MSISDN-F to the subscriber. Thereafter, at
step 304, the SG creates an association of the MSISDNs
with the HPMN MSISDN, to facilitate signaling
corresponding to the HPMN MSISDN and the MSISDNs
associated with the subscriber. In an embodiment of
the present invention, SG 108 creates the association
of the MSISDN-F with the MSISDN-H. Furthermore, at
step 306, the SG replaces one or more location
addresses in a registration message from the 



subscriber, with an address of -the SG, when the
TECH/482899. 1 2 1subscriber is registering in an
FPMN. In an embodiment of the present invention, SG
108 replaces the one or more location addresses in the
registration message from the subscriber with an
address of SG 108, when the subscriber is registering
in FPMN 104. Thereafter, at step 308, the SG replaces
a calling address in signaling messages originating
from the subscriber, with an address of the SG, when
the subscriber is registered in an FPMN. In an
embodiment of the present invention, SG 108 replaces
the calling address in the signaling messages, with an
address of SG 108, when the subscriber is registered
in FPMN 104. Finally, at step 310, the SG provides
CAMEL support to the subscriber registered at the
FPMN, when the FPMN does not have a CAMEL relationship
with the HPMN. In an embodiment of the present
invention, SG 108 provides the CAMEL support to the
subscriber registered in FPMN 104, when FPMN 104 does
not have the CAMEL relationship with HPMN 102. FIG. 4
is a signal flow diagram representing an SMS as a
subscription activation message from the subscriber
registered in FPMN 104, for activating the SIMM
service, in accordance with an embodiment of the
present invention. HPMN 102 assigns a Short Message
Entity (SME) number to SG 108 . The subscriber sends a
subscription activation SMS to the SME number, to
activate the subscription for SIMM service. The
subscriber can send 



the subscription activation SMS from FPMN 104, if the
subscriber is a roaming subscriber of HPMN 102 in FPMN
104. The subscription activation SMS reaches SMSC-H
116. TECH/482899.1 2 2At step 402, SMSC-H 116 sends
the subscription activation SMS to SG 108. Thereafter,
SG 108 issues a routing query for the MSISDN-H to
HLR-H 112 using a message, such as Send Routing
Information for Short Message, SRI-SM (MSISDN-H) , to
find the IMSI-H associated with the subscriber. In
addition, SG 108 assigns the MSISDN-F to the
subscriber, and creates an association of the MSISDNF
with the MSISDN-H. In an embodiment of the present
invention, SG 108 maintains the association in
subscription database 204. Thereafter, at step 404, SG
108 acknowledges the subscriber and sends the SMS to
VMSC-F 132, using a message, such as Forward SMS
[FwdSMS] . VMSC-F 132 represents a current location of
the subscriber in FPMN 104. SG 108 prompts the
subscriber through the SMS content to reset the power
of a handset of the subscriber. At step 406, VMSC-F
132 acknowledges the receipt of the SMS by sending an
FwdSMS-ACK message to SG 108. Thereafter, at step 408,
SG 108 issues a cancel registration message, such as
CancelLoc, to VLR-F 130 to force a registration
message from -VLR-F 130, to allow SG 108 to introduce
the MSISDN-F of the subscriber. In an embodiment of
the present invention, SG 108 issues the cancel
registration message to the SGSN-F. When the
subscriber resets the power of the handset, VLR-F 130,
at step 410, issues a registration message, such as an
LUP 



message, to SG 108. Detailed description of various
embodiments, representing signal flow corresponding to
an LUP message, is given in conjunction with FIG. 5 to
FIG. 6 . In an embodiment of the present invention, if
the subscriber receives a mobile terminated call
before the subscriber resets the power o the handset,
VLR-F 130, at step 410, issues a data restore message
to SG 108, using TECH/4S2S99.1 2 3a message, such as
RestoreData message. Detailed description of various
embodiments, representing signal - flow corresponding
to a RestoreData message, is given in conjunction with
FIG- 7 to FIG. 8 . 5 . . . In an embodiment of the
present invention, when the subscriber sends the
subscription activation SMS to SG 108 either from a
VPMN or from HPMN 102, SG 108 issues a routing query
for the MSISDN-H to HLR-H 112 using a 10 message, such
as SRI-SM (MSISDN-H) , to find the IMSI-H associated
with the subscriber. In addition, SG 108 assigns the
MSISDN-F to the subscriber and creates an association
of the MSISDN-F with the MSISDN-H. Furthermore, SG 108
maintains the association of the 15 MSISDN-H with the
MSISDN-F, in subscription database 204. In an
embodiment of the present invention, subscriber may
send a subscription de-activation SMS to the SME
number to de-activate the subscription, at step 402. 0
Thereafter, SMSC-H 116 relays the subscription de
activation SMS to SG 108. Thereafter, SG 108
deassociates the MSISDN-F, and the MSISDN-H. However,
SG 



108 retains a mapping between the MSISDN-F, and the
MSISDN-H, if the MSISDN-F was permanently allocated to
5 the subscriber based on subscription activation.
FIG. 5 is a signal flow diagram for a registration
message from a post-paid subscriber registering in
FPMN 104, in accordance with an embodiment of the
present 0 invention. At step 502, VLR-F 130 sends a
registration message, such as an LUP message, to SG
108. The registration message includes an address of
VLR-F 130 and TECH/482899.1 2 4an address of VMSC-F
132. The registration message has a CdPA as a Mobile
Global Title (MGT) corresponding to the IMSI-H
associated with the post-paid subscriber, and a CgPA
as the address of VLR-F 130. Thereafter, at step 504,
SG 108 sends the registration message to HLR-H 112,
using a message, such as a LUP message, after
replacing the address of VLR-F 130, and the address of
VMSC-F 132 with the SG-VLR-F and the SG-VMSC-F,
respectively. In addition, SG 108 replaces the CgPA to
the SG-VLR-F. SG 108 replaces the CgPA to fake to
HLR-112, that the subscriber is local subscriber of
HPMN 102, and not a roaming subscriber in FPMN 104.
Thereafter, at step 506, HLR-H 112 sends subscriber
information to SG 108, using a message, such as an
Insert Subscriber Data (ISD) message. The subscriber
information includes the MSISDN-H, and a
Forward-To-Number (FTN) corresponding to the post-paid
subscriber. The message has a CdPA as the SG-VLR-F,
and a CgPA as an address of HLR-H 112. Thereafter, at
step 508, SG 108 sends the subscriber information to
VLR-F 130, 



using a message such as, an ISD message, after
replacing the MSISDN-H in the subscriber information
with the MSISDN-F. In addition, SG 108 replaces the
CdPA to the address of VLR-F 130. Thereafter, at step
510, VLR-F 130 responds to SG 108 using an ISD-ACK
message with a CdPA as the address of HLR-H 112, and a
CgPA as the address of VLR-F 130. Thereafter, at step
512, SG 108 relays the ISD-ACK message to HLR-H 112,
after replacing the CgPA with the SG-VLR-F.
Thereafter, at step 514, HLR-H 112 sends a LUP-ACK
message to SG 108 as a response to the registration
message received at step 504 . The LUP-ACK message has
a CdPA as the SG-VLR-F, and a CgPA as the address of
HLR-H 112. Finally, at step 516, SG 108 relays
TECH/482899. 1 2 5the LUP-ACK message to VLR-F 130,
after replacing the CdPA with the address of VLR-F
130. FIG. 6 is a signal flow diagram for a
registration message from a pre-paid subscriber
registering in FPMN 104 , in accordance with an
embodiment of the present invention. At step 602,
VLR-F 130 sends a registration message, such as an LUP
message, to SG 108. The registration message includes
an address of VLR-F 130, and an address of VMSC-F 132.
The registration message has a CdPA as an MGT
corresponding to the IMSI-H associated with the
pre-paid subscriber, and a CgPA as the address of
VLR-F 130. Thereafter, at step 604, SG 108 sends the
LUP message to HLR-H 112, after replacing the address
of VLR-F 130, and the address of VMSC-F 132 with the
SG-VLR-F, and the SG-VMSC-F, respectively. In 



addition, SG 108 replaces the CgPA to the SG-VLR-F. SG
108 replaces the CgPA in order to fake to HLR-112,
that the subscriber is local subscriber of HPMN 102,
and not a roaming subscriber in FPMN 104 .
Furthermore, in an embodiment of the present
invention, when FPMN 104 does not have a CAMEL
relationship with HPMN 102, SG 108 fakes to HLR-H 112
in the registration message, about availability of
CAMEL support to the pre-paid subscriber to receive a
CAMEL Subscription Information (CSI) profile
corresponding to the pre-paid subscriber. Thereafter,
at step 606, HLR-H 112 sends subscriber information to
SG 108 using a message, such as an ISD message. The
subscriber information includes the MSISDN-H, a
Forward- To-Number (FTN) corresponding to the pre-paid
subscriber, and the CSI profile. The message has a
CdPA as the SGVLR- F and a CgPA as an address of HLR-H
112. Thereafter, TECH/482899. 1 2 6at step 608, SG 108
sends the received subscriber information to VLR-F 130
in the ISD message, after replacing the MSISDN-H in
the subscriber information, with the MSISDN-F. In
addition, SG 108 replaces the CdPA to the address of
VLR-F 130. Thereafter, at step 610, VLR-F 130 responds
to SG 108 using an ISD-ACK message with a CdPA as the
address of HLR-H 112, and a CgPA as the address of
VLR-F 130. Thereafter, at step 612, SG 108 relays the
ISD-ACK message to HLR-H 112, after replacing the CgPA
to the SG-VLR-F. Thereafter, at step 614, HLR-H 112
returns a LUP-ACK message to SG 108 as a response to
the registration message received at step 604. The
LUPACK 



message has a CdPA as the SG-VLR-F, and a CgPA as the
address of HLR-H 112. Finally, at step 616, SG 108
relays the LUP-ACK message to VLR-F 130, after
replacing the CdPA with the address of VLR-F 130. SG
108 issues a cancel registration request to VLR-F 130
when there is a change in SIMM subscription of the
subscriber, to force VLR-F 130 to issue a new
registration message, to allow SG 108 to make the
change effective. The change may be due to receipt of
either the subscription activation message, or the
subscription deactivation message. However, if the
subscriber receives a mobile terminated call before
the subscriber resets the power of the handset, VLR-F
130 issues a data restore message to SG 108, to allow
SG 108 to make the change effective. FIG. 7 is a
signal flow diagram for a data restore message from a
post-paid subscriber registering in FPMN 104, in
accordance with an embodiment of the present
invention. At step 702, VLR-F 130 sends a data restore
message, such as a RestoreData message, to SG
TECH/482899. 1 2 7108. The data restore message has a
CdPA as an MGT, corresponding to the IMSI-H associated
with the subscriber, and a CgPA as an address of VLR-F
130. Thereafter, at step 704, SG 108 relays the RSD
message to HLR-H 112 after replacing the CgPA to the
SG-VLR-F. SG 108 replaces the CgPA in order to fake to
HLR-112 that the subscriber is local subscriber of
HPMN 102 and not a roaming subscriber in FPMN 104.
Thereafter, at step 706, HLR-H 112 sends subscriber
information to SG 108 using a 



message, such as an ISD message. The subscriber
information includes the MSISDN-H, and a Forward-To-
Nurnber (FTN) corresponding to the subscriber. The
message has a CdPA as the SG-VLR-F, and a CgPA as an
address of HLR-H 112. Thereafter, at step 708, SG 108
sends the subscriber information to VLR-F 130 using
the ISD message, after replacing the MSISDN-H in the
subscriber information with the MSISDN-F. In addition,
SG 108 replaces the CdPA to the address of VLR-F 130.
Thereafter, at step 710, VLR-F 130 responds to SG 108
using an ISD-ACK message with a CdPA as the address of
HLR-H 112, and a CgPA as the address of VLR-F 130.
Thereafter, at step 712, SG 108 relays the ISD-ACK
message to HLR-H 112, after replacing the CgPA to the
SGVLR- F. Thereafter, at step 714, HLR-H 112 sends a
RestoreData-ACK message to SG 108 as a response to the
data restore message received at step 704. The
Restore- ACK message has a CdPA as the SG-VLR-F, and a
CgPA as the address of HLR-H 112. Finally, at step
716, SG 108 relays the RestoreData-ACK message to
VLR-F 130, after replacing the CdPA with the address
of VLR-F 130. TECH/482899. 1 2 8FIG. 8 is a signal
flow diagram for a data restore message from a
pre-paid subscriber registering in FPMN 104, in
accordance with an embodiment of the present
invention- At step 802, VLR-F 130 sends a data restore
message, such as a RestoreData message, to SG 108. The
data restore message has a CdPA as an MGT,
corresponding to the IMSI-H associated with the
pre-paid subscriber, 



and a CgPA as an address of VLR-F 130. Thereafter, at
step 804, SG 108 relays the RestoreData message to
HLR-H 112 after, replacing the CgPA to the SG-VLR-F.
SG 108 replaces the CgPA in order to fake to HLR-112,
that the subscriber is local subscriber of HPMN 102,
and not a roaming subscriber in FPMN 104. Furthermore,
in an embodiment of the present invention, when FPMN
104 does not have a CAMEL relationship with HPMN 102,
SG 108 indicates to HLR-H 112 in the registration
message about availability of CAMEL support to the
pre-paid subscriber. Thereafter, at step 806, HLR-H
112 sends subscriber information to SG 108 using a
message, such as an ISD message. The subscriber
information includes the MSISDNH , a Forward-To-Number
(FTN) , and a CSI profile of the pre-paid subscriber.
The message has a CdPA as the SGVLR- F and a CgPA as
an address of HLR-H 112. Thereafter, at step 808, SG
108 sends the subscriber information to VLR-F 130
through the ISD message, after replacing the MSISDN-H
in the subscriber information with the MSISDN-F. In
addition, SG 108 replaces the CdPA to the address of
VLR-F 130. Thereafter, at step 810, VLR-F 130 returns
to SG 108, an ISD-ACK message with a CdPA as the
address of HLR-H 112, and a CgPA as the address of
VLR-F 130. Thereafter, at step 812, SG 108 relays the
ISD-ACK message to HLR-H 112 after replacing the CgPA
to the SGTECH/ 482899.1 2 9VLR-F. Thereafter, at step
814, HLR-H 112 sends a RestoreData-ACK message to SG
108 as a response to the data restore message received
at step 804. The Restore- 



ACK message has a CdPA as the SG-VLR-F and a CgPA as
the address of HLR-H 112. Finally, at step 816, SG 108
relays the RestoreData-ACK message to VLR-F 130, after
replacing the CdPA with the address of VLR-F 130. It
will be apparent to a person skilled in the art, that
subscriber can also use GPRS service when subscribed
for SIMM service. FIG. 9 is a signal flow diagram for
a GPRS registration message from the subscriber
registering in FPMN 104, in accordance with an
embodiment of the present invention. Since this
embodiment deals with GPRS, we include an SGSN-F 901
for exemplary explanation purposes. At step 902,
SGSN-F 901 sends a GPRS registration message, such as
a GPRS LUP message, to SG 108. The GPRS registration
message includes an address of SGSN-F 901. The GPRS
registration message has a CdPA as an MGT,
corresponding to the IMSI-H associated with the
subscriber, and a CgPA as the address of SGSN-F 901.
Thereafter, at step 904, SG 108 sends the GPRS LUP
message to HLR-H 112, after replacing the address of
SGSN-F 901 in the GPRS registration with the
SG-SGSN-F. In addition, SG 108 replaces the CgPA to
the SG-SGSN-F. SG 108 replaces the address of SGSN-F
901 and the CgPA, to prevent HLR-H 112 from treating
the subscriber as a roaming subscriber of HPMN 102.
Thereafter, at step 906, HLR-H 112 sends GPRS
subscriber information to SG 108 using a message, such
as an ISD message. The GPRS subscriber information
includes the MSISDN-H of the subscriber. The message
has a CdPA as the SG-SGSN-F and a 



TECH/482899. 1 3 0CgPA as an address of HLR-H 112.
Thereafter, at step 908, SG 108 sends the received
GPRS subscriber information to SGSN-F 901, by,
relaying the ISD message, after replacing the CdPA to
the address of SGSN-F 901. Thereafter, at step 910,
SGSN-F 901 responds to SG 108 using an ISD-ACK message
with a CdPA as the address of HLR-H 112 and a CgPA as
the address of SGSN-F 901. Thereafter, at step 912, SG
108 relays the ISD-ACK message to HLR-H 112, after
replacing the CgPA to the SG-SGSN-F. Thereafter, at
step 914, HLR-H 112 returns a GPRS LUP-ACK message to
SG 108 as a response to the GPRS registration message
received at step 904. The GPRS LUP-ACK message has a
CdPA as the SG-SGSN-F, and a CgPA as the address of
HLR-H 112. Finally, at step 916, SG 108 relays the
GPRS LUP-ACK message to SGSN-F 901, after replacing
the CdPA with the address of SGSN-F 901. Usually, SIMM
subscribers without a roaming profile are unable to
register in a VPMN. System 100 may allow the SIMM
subscribers to register in the VPMN, when the VPMN
resides in the same country as FPMN 104. In an
embodiment of the present invention, SG 108 rejects a
pre-defined number of registration attempts by a SIMM
subscriber. SG 108 accepts a registration from the
SIMM subscriber after the pre-defined number of
registration attempts. However, in this case, SG 108
does not fake to HLR-H 112 the SIMM subscriber as a
local subscriber of HPMN 102, therefore, treating the
SIMM subscriber as a normal roaming subscriber, and
billing the SIMM 



subscriber according to roaming rates. TECH/482899. 1
3 1In various embodiments of the invention, the SIMM
system (i.e. system 100) facilitates mobile
originated, and terminated call-related services as
well as non-call related services corresponding to the
MSISDN-H and the MSISDN-F associated with the
subscriber. FIGS. 10, 11 and 12 illustrate various
embodiments corresponding to mobile originated
call-related services. FIG. 10 is a signal flow
diagram representing a mobile originated call from a
post-paid subscriber A registered in FPMN 104, in
accordance with an embodiment of the present
invention. Subscriber A has subscribed to SIMM
service. Subscriber A makes a call to subscriber B ,
when subscriber A is registered at FPMN 104. The call
reaches VMSC-F 132. At step 1002, VMSC-F 132 requests
subscriber information for the call from VLR-F 130 by
sending a message, such as a SendlnfoForOutgoingCall
(IMSI-H), to VLR-F 130. Thereafter, at step 1004,
VLR-F 130 sends the subscriber information to VMSC-F
132, in an acknowledgment to the received message. The
subscriber information includes the MSISDN-F. Finally,
at step 1006, VMSC-F 132 sends a call set-up request
to GMSC-F 126 using a message, such as an Initial
Address Message [IAM (MSISDN-F, B)]. In accordance
with various embodiments of the invention, it would be
apparent to a person skilled in the art, that all
messages exchanged between various system components
are purely for explanation purposes, and hence other
types of messages conforming to the 



protocol under consideration may also be used. In an
embodiment of the present invention, VMSC-F 132 uses
an Intelligent Network Application Part (INAP) to
TECH/482899. 1 3 2route a mobile originated call from
a pre-paid subscriber registered in FPMN 104. FIGS. H
A and H B represent a signal flow diagram for a mobile
originated call from a pre-paid subscriber A
registered in FPMN 104, in accordance with an
embodiment of the present invention. The pre-paid
subscriber A makes a call to subscriber B . Subscriber
A has subscribed to SIMM service. The call reaches
VMSC-F 132. Since SG 108 provides the CAMEL support to
the subscriber, VMSC-F 132, at step 1102, requests a
call-completion instruction from SG 108 by sending a
message, such as an INAP Initial Detection Point (IDP)
with a calling number as the MSISDN-F. At step 1104,
SG 108 relays the request of the callcompletion
instruction to an HPMN Signaling Control Point (SCP-H)
1105, by sending a message, such as a CAMEL
Application Part (CAP) IDP message with the calling
number as the MSISDN-H, and the IMSI-H. Thereafter, at
step 1106, SCP-H 1105 requests SG 108 to monitor a
callrelated event and inform SCP-H 1105, by sending a
message such as a CAP Request Report Basic call state
model (RRB) for billing purpose. The call-related
event includes, but is not limited to, an answer
event, a disconnect event, a busy event, and a
no-answer event. Thereafter, at step 1108, SG 108
relays the request to VMSC-F 132 for monitoring the
call-related event, by sending a message, 



such as an INAP RRB message. Furthermore, at step
1110, SCP-H 1105 requests SG 108 to continue with the
call, by sending a message, such as a CAP Continue
message. SG 108 can change the caller line
identification (CLI) of the calling number A ,
depending on the called number B . If the called
number B is a number of the country in TECH/482899. 1
3 3which FPMN 104 resides, SG 108 retains the CLI of
the calling number as the MSISDN-F. In this case, SG
108, at step 1112, requests VMSC-F 132 to continue
with the call with the calling number A as the
MSISDN-F, by sending a message, such as an INAP
Continue message. When the called number B is a number
of a country other than the country in which FPMN 104
resides, SG 108 changes the calling number to the
MSISDN-H. In this case, at step 1112, SG 108 requests
VMSC-F 132 to connect the call by sending a message,
such as an INAP Connect message with the calling
number as the MSISDN-H. Alternatively, subscriber A
may specifically indicate SG 108 for a change in the
CLI of the calling number A by adding a special prefix
to the called number B . In an exemplary case,
subscriber A adds "#" to the called number B . When
subscriber A dials a prefixed called number (#-B) , SG
108 retains the calling number as the MSISDN-F, if the
called number B is a number of a country other than
the country in which FPMN 104 resides. Otherwise, SG
108 replaces the calling number to the MSISDN-H.
Thereafter, VMSC-F 132 monitors the call-related
events. Upon detecting establishment of the call, at
step 



1114, VMSC-F 132 informs SG 108 of an answer event, by
sending a message such as an INAP Event Report Basic
call state model message [ERB (Ans) ] . Thereafter, at
step 1116, SG 108 informs SCP-H 1105 of the answer
event, by relaying the ERB (Ans) message to SCP-H
1105. Thereafter, SCP-H 1105 starts accounting and a
timer for pre-paid limit corresponding to subscriber A
. Upon detecting disconnection of the call, at step
1118, VMSC-F 132 informs SG 108 o f the disconnect
event, by sending a TECH/482899. 1 34message such as
an INAP ERB (Disconnect) . Finally, at step 1120, SG
108 informs SCP-H 1105 of the disconnect event, by
relaying the ERB (Disconnect) message to SCP-H 1105.
Thereafter, SCP-H 1105 stops the accounting and the
timer corresponding to the subscriber. In another
embodiment of the present invention, VMSC-F 132 uses
an Integrated Service digital network User Part (ISUP)
to route a mobile originated call from a pre-paid
subscriber registered in FPMN 104. FIGS. 12A and 12B
represent a signal flow diagram for a mobile
originated call from the pre-paid subscriber A
registered in FPMN 104, in accordance with another
embodiment of the present invention. Subscriber A
makes a call to subscriber B . The call reaches VMSC-F
132. Since SG 108 provides the CAMEL support to the
pre-paid subscriber, VMSC-F 132, at step 1202, sends a
call connection requests to SG 108 using a message,
such as an ISUP IAM with a calling number as the
MSISDN-F, [IAM (Cg MSISDN-F)]. At step 1204, SG 108
requests a call-completion instruction from SCP-H
1105, 



by sending a message, such as a CAP IDP message with
the calling number as the MSISDN-H, and the IMSI-H.
Thereafter, at step 1206, SCP-H 1105 requests SG 108
to monitor a call-related event, by sending a message
such as a CAP RRB message for billing purpose. The
callrelated event includes, but is not limited to, an
answer event, a disconnect event, a busy event, and a
no-answer event. Thereafter, at step 1208, SCP-H 1105
requests SG 108 to continue with the call, by sending
a message, such as a CAP Continue message. Thereafter,
at step 1210, SG 108 requests VMSC-F 132 to connect
the call with the calling number as the MSISDN-H, by
sending a message, TECH/482899. 1 3 5such as an ISUP
IAM message, [IAM (Cg = MSISDN-H)] based on the called
number B as described in conjunction with FIG. 11.
When SG 108 does not change the calling number, at
step 1210, SG 108 requests VMSC-F 132 to continue with
the call with the calling number as the MSISDN-F,
bysending an ISUP IAM message, [IAM (Cg = MSISDN-F)].
Thereafter, at step 1212, VMSC-F 132 informs SG 108 of
completion of the connection as a response for the
ISUP IAM message received at step 1210, by sending a
message, such as an ISUP Address Completion Message
(ACM) . Thereafter, at step 1214, SG 108 relays the
ISUP ACM message back to VMSC-F 132. Upon detecting
establishment of the call, at step 1216, VMSC-F 132
informs SG 108 of the answer event, by sending a
message, such as an ISUP Answer Message (ANM) .
Thereafter, at step 1218, SG 108 informs SCP-H 1105 of
the answer event, by sending a 



message such as a CAP ERB (Ans) message. Thereafter,
SCPH 1105 starts accounting, and a timer for pre-paid
limit of subscriber A . Thereafter, at step 1220, SG
108 relays the ISUP ANM message back to VMSC-F 132.
Furthermore, upon detecting disconnection of the call,
at step 1222, VMSC-F 132 informs SG 108 of the
disconnect event, by sending a message such as an ISUP
Release (REL) message. Finally, at step 1224, SG 108
informs SCP-H 1105 of the disconnect event, by sending
a message, such as a CAP ERB (Disconnect) message to
SCP-H 1105. Thereafter, SCP-H 1105 stops the
accounting and the timer corresponding to the
subscriber. This helps in maintaining the billing for
the SIMM subscriber. TECH/482899. 1 3 6A s explained
earlier, the SIMM system also facilitates mobile
terminated call-related services for its subscribers.
FIGS. 13 to 18 illustrate various embodiments
corresponding to mobile terminated callrelated
services. FIG. 13 is a signal flow diagram
representing a mobile terminated call to the MSISDN-H
of a post-paid subscriber A registered in FPMN 104, in
accordance with an embodiment of the present
invention. The post-paid subscriber A has subscribed
to the SIMM service. Subscriber B calls subscriber A
at his MSISDN-H. At step 1302, GMSC-H 114 receives a
call connection request in the form of a message, such
as an ISUP IAM message, [IAM (B, MSISDN-H)].
Thereafter, at step 1304, GMSC-H 114 issues a routing
query for the MSISDN-H to HLR-H 112, using a Send
Routing Information query, [SRI 



(MSISDN-H) ]. At step 1306, HLR-H 112 issues a Provide
Roaming Number (PRN) query for the MSISDN-H, PRN
(IMSI-H, MSISDN-H), to SG 108. Thereafter, at step
1308, SG 108 issues a PRN query for the MSISDN-F, PRN
(IMSI-H, MSISDNF), to VLR-F 130. VLR-F 130 represents
a current location of the subscriber in FPMN 104. At
step 1310, VLR-F 130 returns the roaming number, i.e.
a Mobile Station Roaming Number (MSRN) , to SG 108 in
a Provide Roaming Number query Acknowledgement,
[PRN-ACK (MSRN)]. Thereafter, at step 1312, SG 108
relays the MSRN to HLR-H 112, using a message, such as
a PRN Acknowledgment, [PRN-ACK (MSRN)]. Thereafter,
HLR-H 112 returns the MSRN to GMSC-H 114, using a Send
Routing Information Acknowledgment, SRI-ACK (MSRN) ,
as a response to the routing query received at step
1304. Finally, at step 1316, GMSC-H 114 routes the
call to VLR-F 130, by sending an ISUP IAM message,
[IAM (B, MSRN)] . TECH/482899.1 3 7FIGS. 14A and 14B
represent a signal flow diagram for a mobile
terminated call to the MSISDN-H of a pre-paid
subscriber A registered in FPMN 104, in accordance
with an embodiment of the present invention. The
pre-paid subscriber A has subscribed to the SIMM
service. Subscriber B calls subscriber A at his
MSISDN-H. At step 1402, GMSC-H 114 receives a call
connection request in the form of a message, such as
an ISUP IAM message, [IAM (B, MSISDN-H)]. Thereafter,
at step 1404, GMSC-H 114 issues a routing query for
the MSISDN-H to HLR-H 112, using an SRI query, [SRI
(MSISDN-H) ]. HLR-H 112 retrieves 



a Terminating CSI profile (T-CSI) for subscriber A .
Thereafter, at step 1406, HLR-H 112 returns the T-CSI
to GMSC-H 114 in an SRI-ACK (T-CSI) message, as a
response to the routing query received at step 1404.
Thereafter, at step 1408, GMSC-H 114 requests
call-completion instruction from SCP-H 1105 for the
call to the MSISDN-H, by sending a message, such as a
CAP IDP message, [IDP (IMSI-H, MSISDN-H, SG-GT)].
Since the SG-GT received in the call-completion
instruction message is an HPMN GT, SCP-H 1105 treats
the subscriber as a local subscriber of HPMN 102 and
charges the subscriber at a local rate. At step 1410,
SCP-H 1105 requests GMSC-H 114 to continue with the
call, by sending a message, such as a CAP Continue
message. Thereafter, at step 1412, GMSC-H 114 issues a
routing query for the MSISDN-H to HLR-H 112 with a
suppressed TCSI profile of the subscriber, using an
SRI query, [SRI (MSISDN-H, CAMEL suppressed)].
Thereafter, at step 1414, HLR-H 112 issues a PRN query
for the MSISDN-H, PRN (IMSITECH/ 482899.1 3 gH ,
MSISDN-H), to SG 108. Thereafter, at step 1416, SG 108
relays the PRN query, PRN (IMSI-H, MSISDN-F), to VLR-F
130. VLR-F 130 represents a current location of the
subscriber in FPMN 104. At step 1418, VLR-F 130
returns the roaming number, i.e. an MSRN, to SG 108 in
a PRN-ACK message, [PRN-ACK (MSRN) ]. Thereafter, at
step 1420, SG 108 sends the MSRN to HLR-H 112, using a
message, such as a PRN Acknowledgment, [PRN-ACK
(MSRN)]. Thereafter, at step 1422, HLR-H 112 returns
the MSRN to GMSC-H 114, 



using a Send Routing Information Acknowledgment,
SRI-ACK (MSRN) , as a response to the routing query
received at step 1412. Finally, at step 1424, GMSC-H
114 routes the call to VLR-F 130, by sending an ISUP
IAM message, [IAM (B, MSRN) ]. Since the subscriber
has subscribed to SIMM service, he can also' receive
the call on his FPMN MSISDN. FIGS. 15A and 15B
represent a signal flow diagram for a mobile
terminated call to the MSISDN-F of the post-paid
subscriber A registered in FPMN 104, in accordance
with an embodiment of the present invention. At step
1502, GMSC-F 126 receives a call connection request,
from subscriber B to the MSISDN-F of subscriber A , in
the form of a message, such as an ISUP IAM message,
[IAM (B, MSISDN-F)]. Thereafter, at step 1504, GMSC-F
126 issues a routing query for the MSISDN-F to HLR-F
124, by sending a message such as an SRI message, [SRI
(MSISDN-F) ] . At step 1506, HLR-F 124 issues a PRN
query for the MSISDN-F, PRN (IMSI-H, MSISDN-F), to SG
108. Thereafter, at step 1508, SG 108 issues a routing
query for the MSISDN-H to HLR-H 112, using an SRI
query, [SRI (MSISDN-H)]. At step 1510, HLR-F 124
issues a routing query by sending a message
TECH/482899.1 3 9such as, a PRN query for the
MSISDN-H, PRN (IMSI-H, MSISDN-H), to SG 108.
Thereafter, at step 1512, SG 108 issues a PRN query
for the MSISDN-F, PRN (IMSI-H, MSISDN-F), to VLR-F
130. VLR-F 130 represents a current location of
subscriber A in FPMN 104. At step 1514, VLR-F 130
returns the roaming 



number, i.e. an MSRN, to SG 108 as a PRN-ACK (MSRN) .
Thereafter, at step 1516, SG 108 returns the ' MSRN to
HLRH 112, using a message, such as a PRN
Acknowledgment, [PRN-ACK (MSRN)]. Thereafter, at step
1518, HLR-H 112 sends the MSRN to SG 108, in an
SRI-ACK message, SRI-ACK (MSRN) , as a response to the
routing query received at step 1508. At step 1520, SG
108 returns the MSRN to HLR-F 124, using a message,
such as a PRN-ACK (MSRN) . Thereafter, at step 1522,
HLR-F 124 sends the MSRN to GMSC-F 126, using SRI-ACK
(MSRN) , as a response to the routing query received
at step 1504. Finally, at step 1524, GMSC-F 126 routes
the call to VLR-F 130, by sending an ISUP IAM message,
[IAM (B, MSRN)]. In an embodiment of the present
invention, when SG 108 has the address of VLR-F 130,
SG 108 can issue, at step 1508, a PRN query for the
MSISDN-F, PRN (IMSI-H, MSISDNF), to VLR-F 130. Then
step 1514 and steps 1520 to 1524 complete the signal
flow. FIGS. 16A, 16B, and 16C represent a signal flow
diagram for a mobile terminated call to the MSISDN-F
of the pre-paid subscriber A registered in FPMN 104,
in accordance with an embodiment of the present
invention. At step 1602, GMSC-F 126 receives a call
connection TECH/482899. 1 4 0request, from subscriber
B to the MSISDN-F of the subscriber A , in an ISUP IAM
message, [IAM (B, MSISDNF)]. Thereafter, at step 1604,
GMSC-F 126 issues a routing query for the MSISDN-F to
HLR-F 124, using an SRI query, [SRI (MSISDN-F)]. At
step 1606, HLR-F 124 issues a 



PRN query for the MSISDN-F, PRN (IMSI-H, MSISDN-F), to
SG 108. Thereafter, at step 1608, SG 108 issues a
roaming number request, such as a PRN query for the
MSISDN-F, PRN (IMSI-H, MSISDN-F), to VLR-F 130. VLR-F
130 represents a current location of the subscriber in
FPMN 104. At step 1610, VLR-F 130 returns the roaming
number, i.e. an MSRN, to SG 108 in a PRN-ACK,-
[PRN-ACK (MSRN)]. Thereafter, at step 1612, SG 108
sends an MSRN'' to HLR-F 124 as a Provide Roaming
Number query Acknowledgment, [PRN-ACK (MSRN' ') and
maintains a mapping between the MSRN and the MSRN".
The MSRN'' belongs to a range of MSRN allocated by
FPMN 104 to SG 108. SG sends the MSRN" to route the
call through SG 108 for billing purpose. Thereafter,
at step 1614, HLR-F 124 returns the MSRN" to GMSC-F
126, by sending SRI-ACK (MSRN' '), as a response to
the routing query received at step 1604. In an
embodiment of the present . invention, GMSC-F issues
an ISUP trigger to SG 108 on the MSRN' '. Thereafter,
at step 1616, GMSC-F 126 sends a call connection
request, from the number B to the MSRN' ', to SG 108
using a message, such as an ISUP IAM, [IAM (B,
MSRN")]. At step 1618, SG 108 requests a
call-completion instruction from SCP-H 1105, by
sending a message, such as a CAP IDP message with the
called number as the MSISDN-H, and the IMSI-H.
Thereafter, at step 1620, SCP-H 1105 requests SG 108
to monitor a call-related event for TECH/482899. 1 4
1billing purpose, by sending a CAP RRB message. The
callrelated event includes, but is not limited to, an
answer 



event, a disconnect event, a busy event, and a
no-answer event. Thereafter, at step 1622, SCP-H 1105
requests SG 108 to continue with the call, by sending
a message, such as a CAP Continue message. Thereafter,
at step 1624, SG 108 requests GMSC-F 126 to connect
the call from the number B to the MSRN, by sending a
message, such as an ISUP IAM message, [IAM (B, MSRN)].
Thereafter, at step 1626, GMSC-F 126 informs SG 108 of
completion of the connection as a response for the
ISUP IAM message received at step 1624, by sending a
message, such as an ISUP ACM message. Further, at step
1628, SG 108 relays the ISUP ACM message back to
GMSC-F 126. Upon detecting establishment of the call,
at step 1630, GMSC-F 126 informs SG 108 of the answer
event, by sending an ISUP ANM message. Thereafter, at
step 1632, SG 108 informs SCP-H 1105 of the answer
event, by sending a message such as a CAP ERB (Ans)
message. Thereafter, SCPH 1105 starts accounting and a
timer corresponding to subscriber B . Thereafter, at
step 1634, SG 108 relays the ISUP ANM message back to
GMSC-F 126. Furthermore, upon detecting disconnection
of the call, at step 1636, GMSC-F 126 informs SG 108
of the disconnect event, by sending a message such as
an ISUP REL message. Finally, at step 1638, SG 108
informs SCP-H 1105 of the disconnect event, by sending
a message, such as an INAP ERB (Disconnect) message to
SCP-H 1105. Thereafter, SCP-H 1105 stops the
accounting and the timer corresponding to the
subscriber. TECH/482899. 1 4 2FPMN 104 may implement
IN protocol trigger on the 



MSRN" to SG 108, instead of ISUP trigger. In an
embodiment of the present invention, when FPMN 104
supports IN protocol, at step 1616, GMSC-F 126 sends a
call connection request, from the number B to the
MSRN' ', to SG 108 using a message, such as an INAP
IDP message, [IDP (B, MSRN'')]. It would be apparent
to a person skilled in the art, that GMSC-F 126 and SG
108 further exchange various other INAP messages such
as, but not limited to, an INAP RRB message, an INAP
Continue message, and an INAP ERB message, to complete
the call. In addition, system 100 provides mobile
terminated call-related services to the MSISDN-F of
the subscriber registered in a VPMN, when the VPMN
resides in the same country as the FPMN. FIGS. 17 and
18 illustrate various embodiments of mobile-terminated
call on the MSISDN-F of the subscriber when the
subscriber is registered in the VPMN. FIGS. 17A and
17B are a signal flow diagram representing a mobile
terminated call to the MSISDN-F of the post-paid
subscriber A , registered in the VPMN, in accordance
with an embodiment of the present invention. At step
1702, GMSC-F 126 receives a call connection request,
from subscriber B to the MSISDN-F of the postpaid
subscriber A , in the form of a message, such as an
ISUP IAM message, [IAM (B, MSISDN-F) ]. Thereafter, at
step 1704, GMSC-F 126 issues a routing query for the
MSISDN-F to HLR-F 124, using a message such as, SRI
(MSISDN-F) . At step 1706, HLR-F 124 issues a roaming
number request for the MSISDN-F such as, a PRN query,
PRN 



(IMSI-H, .MSISDN-F), to SG 108. Thereafter, at step
1708, SG 108 issues a routing query for the MSISDN-H
to HLR-H TECH/482899. 1 4 3112, using an SRI query,
[SRI (MSISDN-H)]. At step 1710, HLR-H 112 issues a PRN
query for the MSISDN-H, PRN (IMSIH , MSISDN-H) , to
VPMN VLR 1711, hereinafter, referred to as VLR-V 1711.
VLR-V 1711 represents a current location of the
subscriber in the VPMN. At step 1712, VLR-V 1711
returns the roaming number, i.e. an MSRN, to HLR-H 112
using a message, such as a PRN-ACK message, [PRN-ACK
(MSRN)]. Thereafter, at step 1714, HLR-H 112 sends the
MSRN to SG 108 in an SRI-ACK message, SRI-ACK (MSRN),
as a response to the routing query received at step
1708. Thereafter, at step 1716, SG 108 sends an MSRN'
to HLR-F 124 as a PRN-ACK (MSRN' ) and maintains a
mapping between the MSRN and the MSRN' . The MSRN'
belongs to a range of MSRN allocated by HPMN 102 to SG
108. SG 108 issues the MSRN' to route the call through
SG 108 in order to create billing records for the
call. Thereafter, at step 1718, HLR-F 124 returns the
MSRN' to GMSC-F 12 6 in an SRI-ACK (MSRN' ), as a
response to the routing query received at step 1704.
Thereafter, at step 1720, GMSC-F 126 routes the call
to GMSC-H 114, by sending a message, such as an ISUP
IAM message, [IAM (B, MSRN')]. GMSC-H 114 is
configured to issue an ISUP loop-back to SG 108 on the
MSRN' . Therefore, at step 1722, GMSC-H 114 sends a
call connection request, from the number B to the
MSRN' , to SG 108 using an ISUP IAM message, [IAM (B,
MSRN')]. Thereafter, at step 1724, SG 108 returns the
MSRN to 



GMSC-H 114, by sending a message, such as an ISUP IAM,
[IAM (B, MSRN)]. Finally, at step 1726, GMSC-H 112
routes the call to VLR-V 1711, by sending an ISUP IAM
message, [IAM (B, MSRN)]. TECH/482899.1 4 4HPMN 102
may implement IN protocol trigger on the MSRN' to SG
108 instead of ISUP trigger. In an embodiment of the
present invention, at step 1722, GMSC-H 114 requests a
call-completion instruction from SG 108 for the call
from the number B to the MSRN' , by sending a message,
such as an INAP IDP message, [IDP (B, MSRN')].
Thereafter, at step 1724, SG 108 returns the MSRN to
GMSC-H 114, by sending a message, such as an INAP
Connect message, [Connect (B, MSRN) ]. FIGS. 18A, 18B,
and 18C are a signal flow diagram representing a
mobile terminated call to the MSISDN-F of the pre-paid
subscriber A registered in the VPMN, in accordance
with an embodiment of the present invention. At step
1802, GMSC-F 126 receives a call connection request,
from subscriber B to the MSISDN-F of the pre paid
subscriber A , in the form of a message, such as an
ISUP IAM message, [IAM (B, MSISDN-F)]. Thereafter, at
step 1804, GMSC-F 126 issues a routing query for the
MSISDN-F to HLR-F 124, using an SRI query, [SRI
(MSISDNF)]. At step 1806, HLR-F 124 issues a PRN query
for the MSISDN-F, PRN (IMSI-H, MSISDN-F), to SG 108.
Thereafter, at step 1808, SG 108 issues a routing
query for the MSISDN-H to HLR-H 112, using a message
such as, SRI (MSISDN-H) . At step 1810, HLR-H 112
issues a roaming 



number request using a message, such as a PRN query
for the MSISDN-H, PRN (IMSI-H, MSISDN-H), to VLR-V
1711. VLRV 1711 represents a current location of the
subscriber in the VPMN. At step 1812, VLR-V 1711
returns the roaming number, i.e. an MSRN, to HLR-H 112
as a PRN-ACK (MSRN)]. Thereafter, at step 1814, HLR-H
112 sends the MSRN to SG 108, using an SRI-ACK
message, SRI-ACK (MSRN), as a TECH/482899. 1 4
5response to the routing query received at step 1808.
Thereafter, at step 1816, SG 108 sends an MSRN' to
HLR-F 124 in a PRN Acknowledgment message, [PRN-ACK
(MSRN' )] and maintains a mapping between the MSRN and
the MSRN' . The MSRN' belongs range of MSRN allocated
by HPMN 102 to SG 108. SG 108 issues the MSRN' to
route the call through SG 108, to create billing
records for the call. Thereafter, at step 1818, HLR-F
124 returns the MSRN' to GMSC-F 126, by sending,
SRI-ACK (MSRN') to GMSC-F 126. Thereafter, at step
1820, GMSC-F 126 routes the call to GMSC-H 114, by
sending a message, such as an ISUP IAM message, [IAM
(B, MSRN')]. Thereafter, at step 1822, GMSC-H 114
sends a call connection request, from the number B to
the MSRN' , to SG 108 using a message, such as an ISUP
IAM, [IAM (B, MSRN')]. At step 1824, SG 108 requests a
call-completion instruction from SCP-H 1105, by
sending a message, such as a CAP IDP message with the
called number as the MSISDN-H, and the IMSI-H.
Thereafter, at step 1826, SCP-H 1105 requests SG 108
to monitor a call-related event for billing purpose,
by sending a message such as a CAP RRB 



message. The call-related event includes, but is not
limited to, an answer event, a disconnect event, a
busy event, and a no-answer event. Thereafter, at step
1828, SCP-H 1105 requests SG 108 to continue with the
call, by sending a message, such as a CAP Continue
message. Thereafter, at step 1830, SG 108 requests
GMSC-H 114 to connect the call, by sending a message,
such as an ISUP IAM message, [IAM (B, MSRN)].
TECH/482899. 1 4 6Thereafter, at step 1832, GMSC-H 114
informs SG 108 of completion of the connection as a
response for the ISUP IAM message received at step
1830, by sending a message, such as an ISUP ACM
message. Thereafter, at step 1834, SG 108 relays the
ISUP A CM message back to GMSC-H 114. Upon detecting
establishment of the call, at step 1836, GMSC-H 114
informs SG 108 of the answer event, by sending a
message, such as an ISUP ANM message. Thereafter, at
step 1838, SG 108 informs SCP-H 1105 of the answer
event, by sending a message such as a CAP ERB (ANS)
message. Thereafter, SCP-H 1105 starts an accounting
and a timer for pre-paid limit corresponding to the
pre-paid subscriber A . Thereafter, at step 1840, SG
108 relays the ISUP ANM message back to GMSC-H 114.
Furthermore, upon detecting disconnection of the call,
at step 1842, GMSC-H 114 informs SG 108 of the
disconnect event, by sending a message such as an ISUP
REL message. Finally, at step 1844, SG 108 informs
SCP-H 1105 of the disconnect event, by sending a
message, such as a CAP ERB (Disconnect) message to
SCP-H 1105. Thereafter, SCP-H 1105 stops the 



accounting and the timer corresponding to the pre-paid
subscriber A . HPMN 102 may implement IN protocol
trigger on the MSRN' to SG 108, instead of ISUP
trigger. In an embodiment of the present invention, at
step 1822, GMSC-H 114 sends a call connection request,
from the number B to the MSRN' , to SG 108 using a
message, such as an INAP IDP message, [IDP (B, MSRN'
)] . It would be apparent to a person skilled in the
art, that after GMSC-H 114 and SG 108 further exchange
various other INAP messages such as, but not limited
to, an INAP RRB message, an INAP Continue TECH/482899.
1 4 7message , and an INAP ERB message, to complete
the call flow. In various embodiments of the
invention, s"ystem 100 facilitates mobile originated
Short Message Service (SMS) service and mobile
terminated SMS service corresponding to the MSISDN-H
and the MSISDN-F associated with the subscriber.
Whether the subscriber is a pre-paid or a post-paid
subscriber, is transparent to SG 108. FIGS. 19 to 22
illustrate various embodiments corresponding to SMS
services. FIG. 19 is a signal flow diagram
representing a mobile originated SMS from the
subscriber registered in FPMN 104, in accordance with
an embodiment of the present invention. A
mobile-originated SMS from the subscriber reaches
VMSC-F 132. Thereafter, at step 1902, VMSC-F 132 sends
the mobile-originated SMS to SG 108 using a message
such as, Mobile Originated Forward Short Message
Service (MO-FwdSMS) with a calling party number as the
MSISDN-F. 



Thereafter, at step 1904, SG 108 relays the MO-FwdSMS
message to SMSC-H 116. In an embodiment of the present
invention, SG 108 replaces the calling party number to
the MSISDN-H, when a called party number is an MSISDN
of a country other than a country in which FPMN 104
resides. In another embodiment of the present
invention, the subscriber may specifically indicate to
SG 108 during subscription activation to retain the
calling party number in the mobile-originated SMS,
when the called party number is an MSISDN of a country
other than the country in which FPMN 104 resides. In
this case, SG 108 does not replace the calling party
number. In another embodiment of the present
invention, SG 108 prefixes the calling party number
(i.e. the MSISDN-F) with a country TECH/482899.1 4
gcode (CC) of the country in which FPMN 104 resides,
when the called party number is an MSISDN of the
country. Alternatively, subscriber A may specifically
indicate SG 108 for a change in the CLI of the calling
number A by adding a special prefix to the called
number B . In an exemplary case, subscriber A adds "#"
to the called number B . When subscriber A dials a
prefixed called number (#-B) , SG 108 retains the
calling number as the MSISDN-F, if the called number B
is a number of a country other than the country in
which FPMN 104 resides. Otherwise, SG 108 replaces the
calling .number to the MSISDN-H. At step 1906, SMSC-H
116 acknowledges to SG 108 of receipt of the mobile
originated SMS at step 1904, by sending a message such
as, Mobile Originated Forward 



Short Message Service Acknowledgment (MO-FwdSMS-ACK) .
Finally, at step 1908, SG 108 relays the
acknowledgement to VMSC-F 132 by sending a
MO-FwdSMS-ACK message. A s mentioned before, system
100 allows the subscriber to receive an SMS on his
MSISDN-H when registered in FPMN 104. FIG. 20 is a
signal flow diagram representing a mobile terminated
SMS to the MSISDN-H of the subscriber registered in
FPMN 104, in accordance with an embodiment of the
present invention. An SMS intended for the MSISDNH
reaches a Short Message Service Center (SMSC) 2001.
SMSC 2001 resides in a network from where the SMS
originates i.e. the calling party. At step 2002, SMSC
2001 issues a routing query for the MSISDN-H to HLR-H
112, using a message such as, a Send Routing
Information for Short Message [SRI-SM (MSISDN-H) ].
Thereafter, at step 2004, HLR-H 112 sends routing
information to SMSC 2001, using a message such as,
Send Routing Information TECH/482899. 1 4 9for Short
Message Acknowledgment (SRI-SM-ACK) . The routing
information includes an address of SG 108 and the
IMSI-H. In an embodiment of the present invention, the
address of SG 108 is the SG-GT. Thereafter, at step
2006, SMSC 2001 forwards the SMS intended for the
MSISDN-H to SG 108, using a message such as, an FwdSMS
message, [FwdSMS (IMSI-H)]. Thereafter, at step 2008
relays the SMS intended for the MSISDN-H to VMSC-F
132, by sending a message, such as FwdSMS (IMSI-H), to
VMSC-F 132. VMSC-F 132 represents a current location
of the subscriber in FPMN 104. At step 2010, VMSC-F
132 sends an 



acknowledgment of the forwarded SMS, using Forward
Short Message Service Acknowledgment (FwdSMS -ACK ) ,
to SG 108. Finally, at step 2012, SG 108 relays -the
acknowledgment to SMSC 2001 in an FwdSMS-ACK message.
Since the subscriber has subscribed to SIMM service,
he can also receive the SMS on his FPMN MSISDN. FIG.
21 is a signal flow diagram representing a mobile
terminated SMS to the MSISDN-F of the subscriber
registered in FPMN 104, in accordance with an
embodiment of the present invention. An SMS intended
for the MSISDN-F reaches SMSC 2001. SMSC 2001 resides
in a network from where the SMS originates. At step
2102, SMSC 2001 issues a routing query for the
MSISDN-F to HLR-F 124, using a message such as, a
SRI-SM (MSISDN-F) . Thereafter, at step 2104, HLR-F
124 sends routing information to SMSC 2001 in an
SRI-SM ACK message. The routing information includes
an address of SG 108 and the IMSI-H. In an embodiment
of the present invention, the address of SG 108 is the
SG-GT. Thereafter, at step 2106, SMSC 2001 sends the
SMS intended for the MSISDN-F to SG 108, using a
message such TECH/482899.1 5 0as, an FwdSMS message,
[FwdSMS (IMSI-H) ]. Thereafter, at step 2108 relays
the SMS intended for the MSISDN-F to VMSC-F 132, by
sending a message, such as FwdSMS (IMSIH ) . VMSC-F
132 represents a current location of the subscriber in
FPMN 104. At step 2110, VMSC-F 132 sends an FwdSMS-ACK
message, to SG 108, as an acknowledgment to receipt of
the SMS intended for the MSISDN-F. Finally, at step
2112, SG 108 relays the acknowledgment to SMSC 2001, 



using a message, such as FwdSMS-ACK. Further, the SIMM
subscriber can also receive the SMS on his FPMN MSISDN
while he is roaming in a VPMN. FIG. 22 is a signal
flow diagram representing a mobile terminated SMS to
the MSISDN-F of the subscriber registered in a VPMN,
in accordance with an embodiment of the present
invention. An SMS intended for the MSISDN-H reaches
SMSC 2001. At step 2202, SMSC 2001 issues a routing
query for the MSISDN-F to HLR-F 124, using a message
such as, a SRI-SM (MSISDN-F) . Thereafter, at step
2204, HLR-F 124 sends routing information to SMSC 2001
in an SRI-SM acknowledgment, SRI-SM-ACK. The routing
information includes an address of SG 108 and the
IMSI-H. In an embodiment of the present invention, the
address of SG 108 is the SG-GT. Thereafter, at step
2206, SMSC 2001 forwards the SMS to SG 108, using a
message such as, an FwdSMS message, [FwdSMS (IMSI-H)].
Thereafter, at step 2208, SG 108 issues a routing
query for the MSISDN-H to HLR-H 112, using a SRI-SM
(MSISDN-H) ]. Thereafter, at step 2210, HLR-H 112
sends routing information to SG 108, using a message
such as, Send Routing Information for Short Message
Acknowledgment (SRI-SM-ACK) . The routing information
includes an address of VPMN VMSC (VMSC-V) TECH/482899.
1 5 12211 and the IMSI-H. VMSC-V 2211 represents a
current location of the subscriber in the VPMN.
Thereafter, at step 2212, SG 108 sends the SMS
intended for the MSISDN-F to VMSC-V 2211 in an FwdSMS
message, [FwdSMS (IMSI-H)]. At step 2214, VMSC-V 2211
sends an FwdSMS Acknowledgment, 



FwdSMS-ACK, to SG 108, as a response to receipt of the
SMS intended for the MSISDN-F. Finally, at step 2216,
SG 108 relays the FwdSMS-ACK to SMSC 2001. In addition
to above mentioned embodiments, SIMM system also
provides Multimedia Message Service (MMS) service
corresponding to the MSISDN-H and the MSISDN-F
associated with the subscriber. FIG. 23 is a signal
flow diagram representing a mobile terminated MMS to
the MSISDN-F of the subscriber registered in FPMN 104,
in accordance with an embodiment of the present
invention. The mobile terminated MMS intended for the
MSISDN-F reaches an FPMN Multimedia Message Service
Center (MMSCF ) 2301. At step 2302, MMSC-F 2301 sends
the MMS intended for the MSISDN-F to SG 108 using a
message such as, a Forward Multimedia Message Service
message, [FwdMMS (MSISDN-F) ]. In an embodiment of the
present invention, MMSC-F 2301 sends the MMS to SG 108
over an MM4 interface. SG 108 replaces the MSISDN-F
with the MSISDNH . Thereafter, at step 2304, SG 108
relays the MMS to HPMN MMSC (MMSC-H) 2305 in an FwdMMS
message, [FwdMMS (MSISDN-H) ]. In an embodiment of the
present invention, SG 108 sends the MMS to MMSC-H 2305
over an MM4 interface. At step 2306, MMSC-H 2305 sends
an acknowledgment, Forward Multimedia Message Service
Acknowledgment (FwdMMS-ACK) , to SG 108, as a response
to receipt of the MMS intended for the MSISDN-H.
Finally, at TECH/482899.1 5 2step 2308, SG 108 relays
FwdMMS-ACK to MMSC-F 2301. It will be apparent to a
person skilled in the art, that 



other embodiments for mobile originated and mobile
terminated MMS and other value added services on the
MSISDN-H and the MSISDN-F of the subscriber follow
similar call flows, described for mobile originated
and mobile terminated SMS. Furthermore, system 100
also provides supplementary services such as, but not
limited to, Unstructured Supplementary Services Data
(USSD) services, callforwarding service, optimal call
routing, facsimile service, Circuit Switched Data
(CSD) services to the subscriber on the MSISDN-H and
the MSISDN-F. It will be apparent to a person skilled
in the art, that the SIMM service can also be applied
to CDMA/ANSI- 41D, other technologies such as, but not
limited to, VoIP, WiFi, 3GSM and inter-standard
roaming. For example, a CDMA roaming subscriber
traveling with an HPMN CDMA handset. Another example
is, a CDMA roaming subscriber travels with an HPMN GSM
SIM and a GSM handset. Yet another example is a GSM
roaming subscriber traveling with an HPMN CDMA RUIM
and a CDMA handset. To support these variations, the
SG 108 will have an SS7 and a network interface
corresponding to the HPMN network as well as an SS7
and a network interface to the FPMN network. It would
be obvious to a person skilled in the art that these
two interfaces in different directions may not have to
be the same technologies. Further, there could be
multiple types of interface in both directions.
TECH/482899. 1 5 3An exemplary list of the mapping
between GSM MAP and 



ANSI41D is described as a reference. The present
invention can take the form of an entirely hardware
embodiment, an entirely software embodiment, or an
embodiment containing both hardware and software
elements . In accordance with an embodiment of the
present invention, the invention is implemented in
software, which includes but is not limited to
firmware, resident software, microcode, etc.
Furthermore, the invention can take the form of a
computer program product, accessible from a
computerusable or computer-readable medium, providing
program code for use by, or in connection with, a
computer or any instruction execution system. For the
purposes of this description, a computer-usable or
computer readable medium can be any apparatus that can
contain, store, communicate, propagate, or transport
the program for use by, or in connection with, the
instruction execution system, apparatus, or device.
TECH/482 899.1 54The medium can be an electronic,
magnetic, optical, electromagnetic, infrared, or
semiconductor system (or apparatus or device) , or a
propagation medium. Examples of a computer-readable
medium include a semiconductor or solid-state memory,
magnetic tape, a removable computer diskette, a random
access memory (RAM) , a read-only memory (ROM) , a
rigid magnetic disk, and an optical disk. Current
examples of optical disks include compact disk - read
only memory (CDROM) , compact disk - read/write (CDR/
W) , and Digital Versatile Disk (DVD). 



A computer usable medium provided herein includes a
computer usable program code, which when executed,
assigns one or more Mobile Station International
Subscriber Directory Numbers (MSISDNs) to a subscriber
of a Home Public Mobile Network (HPMN) upon receiving
subscription activation message from the subscriber at
a Signaling Gateway (SG) . The computer usable medium
further includes a computer usable program code for
creating an association of the MSISDNs with the HPMN
MSISDN to facilitate signaling corresponding to the
HPMN MSISDN and the MSISDNs associated with the
subscriber. The SIMM system facilitates mobile
communication corresponding to multiple MSISDNs of a
subscriber of an HPMN with an associated HPMN IMSI
without a need to change original HPMN SIM of the
subscriber. Furthermore, when the subscriber is
registered in an FPMN, the HPMN treats the subscriber
as a local subscriber and provides the call-related
and non call-related services on an HPMN MSISDN as
well as FPMN MSISDN of the subscriber at a local rate.
In addition, the SIMM system provides fail-
TECH/482899.1 5 5over support to the subscriber when
registered in the FPMN. If the SIMM system fails
completely, the SIMM system allows normal roaming
services to the subscriber. The SIMM system caters to
both: pre-paid as well as postpaid subscribers. Even
when the FPMN has no CAMEL relationship with the HPMN
7 the SIMM system provides CAMEL support to the
subscriber. The components of SIMM system described
above include 



any combination of computing components and devices
operating together. The components of the SIMM system
can also be components or subsystems within a larger
computer system or network. The SIMM system components
can also be coupled with any number of other
components (not shown) , for example, other buses,
controllers, memory devices, and data input/output
devices, in any number of combinations. In addition,
any number or combination of other processor-based
components may be carrying out the functions of the
SIMM system. It should be noted that the various
components disclosed herein may be described using
computer aided design tools, and/or expressed (or
represented) as data and/or instructions, embodied in
various computerreadable media, in terms of their
behavioral, register transfer, logic component,
transistor, layout geometries, and/or other
characteristics. Computer-readable media, in which
such formatted data and/or instructions may be
embodied, include, but are not limited to,
non-volatile storage media in various forms (e.g.,
optical, magnetic or semiconductor storage media) and
carrier waves that may be used to transfer such
formatted data and/or TECH/482899. 1 5 6instructions
through wireless, optical, or wired signaling media or
any combination thereof. Unless the context clearly
requires otherwise, throughout the description and the
claims, the words "comprise," "comprising," and the
like are to be construed in an inclusive sense as
opposed to an 



exclusive or exhaustive sense; that is to say, in a
sense of "including, but not limited to." Words using
the singular or plural number also include the plural
or singular number respectively. Additionally, the
words "herein, " "hereunder, " "above, " "below, " and
words of similar import refer to this application as a
whole, and not to any particular portions of this
application. When the word "or" is used in reference
to a list of two or more items, that word covers all
of the following interpretations of the word: any of
the items in the list, all of the items in the list,
and any combination of the items in the list. The
above description of illustrated embodiments of the
SIMM system is not intended to be exhaustive or to
limit the SIMM system to the precise form disclosed.
While specific embodiments of, and examples for, the
SIMM system are described herein for .illustrative
purposes, various equivalent modifications are
possible within the scope of the SIMM system, as those
skilled in the art will recognize. The teachings of
the SIMM system provided herein can be applied to
other processing systems and methods. They may not be
limited to the systems and methods described above.
TECH/482899. 1 57The elements and acts of the various
embodiments described above can be combined to provide
further embodiments. These and other changes can be
made to the SIMM system in light of the above detailed
description. Other Variations 



Provided above for the edification of those of
ordinary skill in the art, and not as a limitation on
the scope of the invention, are detailed illustrations
of a scheme for facilitating mobile communication
corresponding to multiple MSISDNs of a subscriber of
an HPMN with an associated HPMN IMSI. Numerous
variations and modifications within the spirit of the
present invention will of course occur to those of
ordinary skill in the art in view of the embodiments
that have been disclosed. For example, the present
invention is implemented primarily from the point of
view of GSM mobile networks as described in the
embodiments. However, the present invention may also
be effectively implemented on GPRS, 3G, CDMA, WCDMA
WiMax etc., or any other network of common carrier
telecommunications in which end users are normally
configured to operate within a "home" network to which
they normally subscribe, but have the capability of
also operating on other neighboring networks, which
may even be across international borders. The examples
under the present invention Single IMSI Multiple
MSISDN (SIMM) system detailed in the illustrative
examples contained herein are described using terms
and constructs drawn largely from GSM mobile telephony
infrastructure. However, use of these examples
TECH/482899. 1 5 8should not be interpreted as
limiting the invention to those media. Single IMSI
Multiple MSISDN System - a method for facilitating
mobile communication corresponding to multiple MSISDNs
of a subscriber of an 



HPMN with an associated HPMN IMSI can be of use and
provided through any type of telecommunications
medium, including without limitation: (i) any mobile
telephony network including without limitation GSM,
3GSM, 3G, CDMA, WCDMA or GPRS, satellite phones or
other mobile telephone networks or systems; (ii) any
so-called WiFi apparatus normally used in a home or
subscribed network, but also configured for use on a
visited or non-home or nonaccustomed network,
including apparatus not dedicated to
telecommunications such as personal computers.
Palm-type or Windows Mobile devices; (iii) an
entertainment console platform such as Sony
Playstation, PSP or other apparatus that are capable
of sending and receiving telecommunications over home
or non-home networks, or even (iv) fixed-line devices
made for receiving communications, but capable of
deployment in numerous locations while preserving a
persistent subscriber id such as the eye2eye devices
from Dlink; or telecommunications equipment meant for
voice over IP communications such as those provided by
Vonage or Packet8. In describing certain embodiments
of the SIMM system under the present invention, this
specification follows the path of a telecommunications
call, from a calling party to a called party. For the
avoidance of doubt, such a call can be a normal voice
call, in which the subscriber telecommunications
equipment is also capable TECH/482899.1 5 9of visual,
audiovisual or motion-picture display. 



Alternatively, those devices or calls can be for text,
video, pictures or other communicated data. In the
foregoing specification- specific embodiments of the
present invention have been described. However, one of
ordinary skill in the art will appreciate that various
modifications and changes can be made without
departing from the scope of the present invention as
set forth in the claims below. Accordingly, the
specification and the figures are to be regarded in an
illustrative rather than a restrictive sense, and all
such modifications are intended to be included within
the scope of present invention. The benefits,
advantages, solutions to problems, and any element (s)
that may cause any benefit, advantage, or solution to
occur, or to become more pronounced, are not to be
construed as a critical, required, or essential
feature or element of any or all of the claims.
TECH/482899. 1 6 0APPENDIX TECH/482899. 1
61TECH/482899.1 62feature RRB CAP Request Report Basic
call state model SCCP Signal Connection Control part
SCP Signaling Control Point SCP-H HPMN SCP SG
Signaling Gateway SGSN Serving GPRS Support Node
SGSN-F FPMN SGSN SIM Subscriber Identity Module 



SME Short Message Entity SM-RP-UI Short Message Relay
Protocol User Information SMS Short Message Service
SMSC Short Message Service Center SMSC-F V FPMN SMSC
SMSC-H HPMN SMSC SPC Signal Point Code SRI MAP Send
Routing Information SRI-SM MAP Send Routing
Information For Short Message SS Supplementary
Services SS7 Signaling System #7 SSN Sub System Number
SSP \ Service Switch Point STK SIM Tool Kit
Application STP Signal Transfer Point STP-F FPMN STP
STP-H HPMN STP TCAP Transaction Capabilities
Application Part T-CSI Terminating CAMEL Service
Information TP SMS Transport Protocol TR Traffic
Redirection TT Translation Type UD User Data UDH User
Data Header UDHI User Data Header Indicator 



USSD Unstructured Supplementary Service Data VAS Value
Added Service VLR Visited Location Register VLR-F FPMN
VLR VLR-H HPMN VLR VLR-V VPMN VLR VMSC Visited Mobile
Switching Center VMSC-F FPMN VMSC TECH/482899.1
63Technical References (each of which is incorporated
by reference in its entirety) GSM 902 on MAP
specification Digital cellular telecommunications
system (Phase 2+) ; Mobile Application Part (MAP)
Specification (3GPP TS 09.02 version 7.9.0 Release
1998) GSM 340 on SMS Digital cellular
telecommunications system (Phase 2+) ; Technical
realization of the Short Message Service (SMS) ; (GSM
03.40 version 7.4.0 Release 1998) GSM 378 on CAMEL
Digital cellular telecommunications system (Phase 2+)
; Customized Applications for Mobile network Enhanced
Logic (CAMEL) Phase 2 ; Stage 2 (GSM 03.78 version
6.7.0 Release 1997) GSM 978 on CAMEL Application
protocol Digital cellular telecommunications system
(Phase 2+) ; Customized Applications for Mobile
network Enhanced Logic (CAMEL) ; 



CAMEL Application Part (CAP) specification (GSM 09.78
version 7.1.0 Release 1998) TECH/482899. 1 6
4Signalling procedures and the Mobile Application Part
(MAP) ,(Release 1999) Q1214-Q1218 on Intelligent
Networks Q701-704 on SS7 MTP Q711-Q714 on SS7 SCCP
Q760-Q769 on SS7 ISUP TECH/482899.1 6 5I claim: 1 . A
method for mobile communications, the method
comprising: receiving a subscription activation
message from a subscriber at a Signaling Gateway (SG)
, the subscriber being associated with a Home Public
Mobile Network (HPMN) and having a HPMN Subscriber
Identity Module (SIM) with a corresponding HPMN
International Mobile Subscriber Identity (IMSI) and a
corresponding HPMN Mobile Station International
Subscriber Directory Number (MSISDN); assigning one or
more MSISDNs to the subscriber based on the
subscription activation message; and associating the
one or more MSISDNs with the HPMN MSISDN to facilitate
mobile communications corresponding to the one or more
MSISDNs assigned to the subscriber. 2 . The method of
claim 1 , further comprising: storing the association
of the one or more 



MSISDNs with the HPMN MSISDN in a subscription a data
repository accessible by the SG. 3 . The method of
claim 1 , wherein each of the one or more MSISDNs
corresponds to one or more Friendly . Public Mobile
Networks (FPMNs) . 4 . The method of claim 1 , wherein
the HPMN has a Home Location Register (HLR) , the
method further comprising: TECH/482899. 1 6 6issuing,
at the SG, a routing query to the HPMN HLR for
retrieving the HPMN IMSI corresponding to the
subscriber. 5 . The method of claim 1 , wherein the
subscription activation message is selected from a
group consisting of a Short Message Service (SMS)
message, an Unstructured Supplementary Service Data
(USSD) message, a customer care call, a Wireless
Application Protocol (WAP) interaction, a World Wide
Web interaction, and an Interactive Voice Response
(IVR) message . 6 . The method of claim 1 , wherein
the subscription activation message is received from
one of the one or more FPMNs. 7 . The method of claim
6 , wherein the one of the one or more FPMNs is
coupled to a Visited Location Register (VLR) and a
Serving General packet radio service Support Node
(SGSN) , the method further comprising: issuing, at
the SG, a cancel registration message to at least one
selected from the group consisting of 



the VLR and the SGSN. 8 . The method of claim 1 ,
wherein the subscription activation message is
received from a Visited Public Mobile Network (VPMN) .
9 . The method of claim 3 , further comprising:
TECH/482899. 1 6 7receiving, at the SG, mobile
communications originating at the HPMN, directed to
the one or more FPMNs . 10. The method of claim 9 ,
wherein the mobile communications include a Signaling
Connection and Control Part (SCCP) message. 11. The
method of claim 3 , wherein the SG has an address, the
method further comprising: registering the subscriber
with one of the one or more FPMNs; receiving a mobile
communication from the subscriber, the mobile
communication having a calling party address; and
replacing the calling party address with the SG
address, wherein the SG address is associated with the
HPMN. 12. The method of claim 3 , wherein the SG has
an address, the method further comprising: registering
the subscriber with one of the one or more FPMNs;
receiving a mobile communication from the subscriber,
the mobile communication having a location address;
and 



replacing the location address with the SG address,
wherein the SG address is associated with the HPMN.
13. The method of claim 12, wherein the location
address is selected from a group consisting of a VLR
address, TECH/482899.1 6 8a Visited Mobile Switching
Center (VMSC) address, and an SGSN address. 14. The
method of claim 3 , wherein the subscriber has a
Customized Applications for Mobile networks Enhanced
Logic (CAMEL) profile at the HPMN, the method further
comprising: facilitating receipt of the subscriber
CAMEL profile at the SG; wherein the subscriber is
registered at one of the one or more FPMNs; and
wherein the subscriber is a pre-paid subscriber. 15. A
computer program product comprising a computer usable
medium having control logic stored therein for causing
a computer to perform mobile communications, the
control logic comprising computer readable program
code means for: receiving a subscription activation
message from a subscriber at a Signaling Gateway (SG),
the subscriber being associated with a Home Public
Mobile Network (HPMN) and having a HPMN Subscriber
Identity Module (SIM) with a corresponding HPMN
International Mobile Subscriber Identity (IMSI) and a
corresponding HPMN Mobile Station International
Subscriber Directory 



Number (MSISDN) ; assigning one or more MSISDNs to the
subscriber based on the subscription activation
message; and associating the one or more MSISDNs with
the HPMN MSISDN to facilitate mobile communications
TECH/482899. 1 6 9corresponding to the one or more
MSISDNs assigned to the subscriber. 16. The computer
program product of claim 1 , further comprising:
storing the association of the one or more MSISDNs
with the HPMN MSISDN in a subscription a data
repository accessible by the SG. 17. The computer
program product of claim 1 , wherein each of the one
or more MSISDNs corresponds to one or more Friendly
Public Mobile Networks (FPMNs) . 18.. The computer
program product of claim 1 , wherein the HPMN has a
Home Location Register (HLR) , the control logic
further comprising: issuing, at the SG/ a routing
query to the HPMN HLR for retrieving the HPMN IMSI
corresponding to the subscriber. 19. The computer
program product of claim 1 , wherein the subscription
activation message is selected from a group consisting
of a Short Message Service (SMS) message, an
Unstructured Supplementary Service Data (USSD)
message, a customer care call, a Wireless Application
Protocol (WAP) interaction, a World Wide Web
interaction, and an Interactive Voice Response 



(IVR) message. 20. The computer program product of
claim 1 , wherein the subscription activation message
is received from one of the one or more FPMNs .
TECH/482899.1 7021. The computer program product of
claim 20, wherein the one of the one or more FPMNs is
coupled to a Visited Location Register (VLR) and a
Serving General packet radio service Support Node
(SGSN) , the control logic further comprising:
issuing, at the SG, a cancel registration message to
at least one selected from the group consisting of the
VLR and the SGSN. 22. The computer program product of
claim 1 wherein the subscription activation message is
received from a Visited Public Mobile Network (VPMN) .
23. The computer program product of claim 22, the
control logic further comprising: receiving, at the
SG, mobile communications originating at the HPMN,
directed to the one or more FPMNs . 24. The computer
program product of claim 17, wherein the mobile
communications include a Signaling Connection and
Control Part (SCCP) message. 25. The computer program
product of claim 17, wherein the SG has an address,
the computer program product further comprising:
registering the subscriber with one of the one or more
FPMNs; 



receiving a mobile communication from the subscriber,
the mobile communication having a calling party
address; and TECH/482899. 1 7 1replacing the calling
party address with the SG address, wherein the SG
address is associated with the HPMN. 26. The computer
program product of claim 17, wherein the SG has an
address, the computer program product further
comprising: registering the subscriber with one of the
one or more FPMNs ; receiving a mobile communication
from the subscriber, the mobile communication having a
location address; and replacing the location address
with the SG address, wherein the SG address is
associated with the HPMN. 27. The computer program
product of claim 17, wherein the location address is
selected from a group consisting of a VLR address, a
Visited Mobile Switching Center (VMSC) address, and an
SGSN address. 28. The computer program product of
claim 17, wherein the subscriber has a Customized
Applications for Mobile networks Enhanced Logic
(CAMEL) profile at the HPMN, the computer program
product further comprising: facilitating receipt of
the subscriber CAMEL profile at the SG; wherein the
subscriber is registered at one of the 



one or more FPMNs; and wherein the subscriber is a
pre-paid subscriber. 29 . A system for mobile
communications, the system comprising: TECH/482899.1 7
2receiving a subscription activation message from a
subscriber at a Signaling Gateway (SG) , the
subscriber being associated with a Home Public Mobile
Network (HPMN) and having a HPMN Subscriber Identity
Module (SIM) with a corresponding HPMN International
Mobile Subscriber Identity (IMSI) and a corresponding
HPMN Mobile Station International Subscriber Directory
Number (MSISDN) ; assigning one or more MSISDNs to the
subscriber based on the subscription activation
message; and associating the one or more MSISDNs with
the HPMN MSISDN to facilitate mobile communications
corresponding to the one or more MSISDNs assigned to
the subscriber. 30. The system of claim 1 , further
comprising: storing the association of the one or more
MSISDNs with the HPMN MSISDN in a subscription a data
repository accessible by the SG. 31. The system of
claim 1 , wherein each of the one or more MSISDNs
corresponds to one or more Friendly Public Mobile
Networks (FPMNs) . 32. The system of claim 1 , wherein
the HPMN has a Home Location Register (HLR) , the
system further comprising: 



issuing, at the SG, a routing query to the HPMN HLR
for retrieving the HPMN IMSI corresponding to the
subscriber. TECH/482899. 1 7 333. The system of claim
1 , wherein the subscription activation message is
selected from a group consisting of a Short Message
Service (SMS) message, an Unstructured Supplementary
Service Data (USSD) message, a customer care call, a
Wireless Application Protocol (WAP) interaction, a
World Wide Web interaction, and an Interactive Voice
Response (IVR) message. 34. The system of claim 1 ,
wherein the subscription activation message is
received from one of the one or more FPMNs . 35. The
system of claim 34, wherein- the one of the one or
more FPMNs is coupled to a Visited Location Register
(VLR) and a Serving General packet radio service
Support Node (SGSN), the system further comprising:
issuing, at the SG, a cancel registration message to
at least one selected from the group consisting of the
VLR and the SGSN. 36. The system of claim 1 , wherein
the subscription activation message is received from a
Visited Public Mobile Network (VPMN) . 37. The system
of claim 36, further comprising: receiving, at the SG,
mobile communications originating at the HPMN,
directed to the one or more FPMNs . 



TECH/482899.1 7 438. The system of claim 37, wherein
the mobile communications include a Signaling
Connection and Control Part (SCCP) message. 39. The
system of claim 31, wherein the SG has an address, the
system further comprising: registering the subscriber
with one of the one or more FPMNs ; receiving a mobile
communication from the subscriber, the mobile
communication having a calling party address; and
replacing the calling party address with the SG
address, wherein the SG address is associated with the
HPMN. 40. The system of claim 31, wherein the SG has
an address, the system further comprising: registering
the subscriber with one of the one or more FPMNs;
receiving a mobile communication from the subscriber,
the mobile communication having a location address;
and replacing the location address with the SG
address, wherein the SG address is associated with the
HPMN . 41. The system of claim 40, wherein the
location address is selected from a group consisting
of a VLR address, a Visited Mobile Switching Center
(VMSC) address, and an SGSN address. TECH/482899. 1 7
542. The system of claim 31, wherein the subscriber
has a 



Customized Applications for Mobile networks Enhanced
Logic (CAMEL) profile at the HPMN, the system further
comprising: facilitating receipt of the subscriber
CAMEL profile at the SG; wherein the subscriber is
registered at one of the one or more FPMNs; and
wherein the subscriber is a pre-paid subscriber.
TECH/482899. 1 7 6 


