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SYSTEMAND METHOD FOR ADDING 
FUNDS TO APREPAD ACCOUNT FORA 
MOBILE DEVICE ASSOCATED WITH 

MULTIPLE COMMUNICATION PROFILES 

RELATED APPLICATIONS 

0001. This application is a continuation of PCT Interna 
tional Application No. PCT/US2010/032759, filed Apr. 28, 
2010, entitled “System and Method for Dynamically Provid 
ing Communication Profiles for Mobile Devices,” which 
application is hereby incorporated by reference herein in its 
entirety. 
0002 This application is related to U.S. patent application 
Ser. No. , filed entitled “System and Method 
for Dynamically Providing Communication Profiles for 
Mobile Devices.” Attorney Docket No. 069308-5010US), 
which application is incorporated by reference herein in its 
entirety. 
0003. This application is related to U.S. patent application 
Ser. No. , filed entitled “System and Method 
for Routing Signals Using Network-Specific Identifiers for a 
Common Server Module.” Attorney Docket No. 069308 
5011 US), which application is incorporated by reference 
herein in its entirety. 
0004. This application is related to U.S. patent application 
Ser. No. , filed entitled “System and Method 
for Routing a Call to a Mobile Device Associated with Mul 
tiple Communication Profiles.” Attorney Docket No. 069308 
5012US), which application is incorporated by reference 
herein in its entirety. 
0005. This application is related to U.S. patent application 
Ser. No. , filed entitled “System and Method 
for Routing a Message to a Mobile Device Associated with 
Multiple Communication Profiles.” Attorney Docket No. 
069308-5013US), which application is incorporated by ref 
erence herein in its entirety. 

TECHNICAL FIELD 

0006. The disclosed embodiments relate generally to sys 
tems and methods for providing mobile communication Ser 
vices. More specifically, the embodiments relate to dynami 
cally switching between communication profiles on a mobile 
device so as to provide mobile communication services, and 
in particular mobile telephone services, to Subscribers at a 
reduced cost. 

BACKGROUND 

0007 Mobile devices such as mobile phones, PDAs, and 
Smartphones are becoming increasingly ubiquitous. Sub 
scribers need their mobile devices to be functional in a wide 
variety of locations including their place of work, their resi 
dence, and domestic travel destinations as well as interna 
tional travel destinations. Typically, a home cellular network 
operator provides wireless communication services to the 
mobile devices of its subscribers over a home cellular net 
work and has arrangements with other cellular network 
operators to provide access to the other cellular network 
operators cellular communication networks via inter-net 
work roaming agreements. However, the terms of these inter 
network roaming agreements have a number of drawbacks, 
the biggest of which is the cost. Roaming Subscribers making 
calls or sending messages are typically charged significantly 
more than subscribers of the local cellular network operator 
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making the same actions. Similarly, high costs are also 
incurred by other callers in the roaming country attempting to 
call the mobile device of the roaming subscriber, as the callers 
must use the home phone number associated with the home 
cellular network operator to reach the mobile device, thereby 
incurring long-distance international phone charges. 
0008. As a result, many subscribers buy local prepaid 
mobile service plans from local cellular network operators for 
use when communicating while outside of the cellular net 
work operated by their home cellular network operator, 
instead of using the roaming services provided by their home 
cellular network operator. As a preliminary matter, the logis 
tics of acquiring separate subscriber identity module (SIM) 
cards and/or mobile devices for each country to which the 
Subscriber plans to travel is burdensome and complicated. 
Moreover, while the subscriber is able to circumvent the high 
cost of roaming phone calls by Switching between different 
SIM cards or different mobile device, such switching discon 
nects the Subscriber from communications that are sent to 
their home cellular network operator. 
0009. In other words, in exchange for cheaper local calls, 
the subscriber loses the ability to make and receive commu 
nications using their existing account with their home cellular 
network operator, thereby making it difficult to communicate 
with friends and family who use the subscribers regular phone 
number that is associated with the subscriber's home cellular 
network operator to communicate with the subscriber. This 
behavior by Subscribers also has negative consequences for 
network operators. In particular, when a Subscriber Switches 
SIM cards or mobile devices, the home cellular network 
operator loses the chance to provide services to that Sub 
scriber, resulting in lost revenue for the home cellular network 
operator. Additionally, switching SIM cards or mobile 
devices also limits the ability of the subscriber to remain 
connected with contacts inforeign countries that the user was 
in communication with using a local SIM card or local mobile 
device. In particular, when the subscriber switches back from 
the local SIM card or local mobile device to the home mobile 
device or home SIM card, the subscriber is unable to receive 
calls or messages that are directed towards the local SIM card 
or local mobile device, because the local SIM card and/or the 
local mobile device are no longer connected to a cellular 
network operator. 
0010. Other problems are faced by subscribers who want 
to use a mobile device that was using funds from a prepaid 
account. Prepaid service plans are increasingly popular, how 
ever, a prepaid Subscriber who travels to a geographic loca 
tion where the home cellular network operator does not have 
any infrastructure for adding funds (topping-up) the prepaid 
account may be faced with a shortage of funds in the prepaid 
account and no way to add additional funds. Moreover, pre 
paid Vouchers are typically denominated in local currency, 
which further complicates adding funds to a prepaid account 
with the subscriber's home network operator which typically 
accepts the Subscriber's home currency. If a prepaid Sub 
scriber merely switches mobile devices or SIM cards to a 
local mobile device associated with a local cellular network 
operator, the funds paid to the subscriber's home cellular 
network operator are unusable. Similarly, when the prepaid 
subscriber returns to the home cellular network operator any 
unused prepaid funds that were paid to the local cellular 
network operator are likewise unusable. This can result in 
Substantial unusable funds. 

SUMMARY 

0011. In light of the above, it is highly desirable to provide 
a system and method for addressing the above mentioned 
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drawbacks. The system and method described herein allows 
travelers to seamlessly transition from a home cellular net 
work operator to one or more local cellular network opera 
tors. In particular, the system and method herein allows the 
mobile device to receive communications at a home phone 
number while outside of the home cellular network operator's 
network and to receive communications at a local (roaming) 
phone number when the device is connected to the home 
cellular network operator's network. The system is cheaper, 
more efficient, and more convenient for subscribers than the 
options currently available to mobile communication (e.g., 
mobile telephone) subscribers. 
0012. The described embodiments also provide a system 
and method for seamlessly transitioning a mobile device from 
one cellular network operator to another cellular network 
operator through over-the-air provisioning of communication 
profiles, and call and message routing logic that enables a 
single mobile device to receive calls and messages directed to 
multiple different communication profiles, even though the 
mobile device may only be actively using a single one of those 
multiple communication profiles at any given time. The 
described embodiments also provide a system and method for 
managing a single central prepaid account where funds from 
the central prepaid account can be accessed by the mobile 
device using any of the multiple communication profiles, and 
where funds can be added to the central prepaid account using 
local payment protocols associated with local cellular net 
work operators. 
0013 In one aspect of the invention, a method of dynami 
cally receiving a local communication profile at a mobile 
device is performed, the method comprising: at a mobile 
device having one or more processors and memory, the 
memory storing a plurality of communication profiles com 
prising one or more local communication profiles and a glo 
bal communication profile, determining local access require 
ments for connecting to a local cellular network operator are, 
determining whether the plurality of communication profiles 
comprises a local communication profile that satisfies the 
local access requirements. When the plurality of communi 
cation profiles does not comprise a local communication pro 
file that satisfies the local access requirements the method 
further comprises connecting to a global cellular network 
operator using the global communication profile, receiving, 
from the global cellular network operator, a new local com 
munication profile that satisfies the local access require 
ments; connecting to the local cellular network operator using 
the new local communication profile; and communicating 
with another device via the local cellular network operator as 
if the mobile device was a local mobile device. In some 
embodiments instructions for performing the operations 
described above are stored in a computer readable storage 
medium of the mobile device for execution by one or more 
processors of the mobile device. In some embodiments, the 
mobile device has one or more processors, memory, and one 
or more programs having instructions for performing the 
operations described above, wherein the one or more pro 
grams are stored in the memory and configured to be executed 
by the one or more processors so as to perform the instruc 
tions. 

0014. In another aspect of the invention, a method for 
dynamically providing a local communication profile to a 
mobile device is performed, the method comprising: at a 
communication management system having one or more pro 
cessors and memory: receiving, from a global cellular net 
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work operator, a request to connect a mobile device to the 
global cellular network operator using a global communica 
tion profile; enabling the mobile device to connect to the 
global cellular network operator; sending, to the mobile 
device, via the global cellular network operator, a local com 
munication profile that enables the mobile device to obtain 
access to a local cellular network operator. The method fur 
ther comprises receiving, from the local cellular network 
operator, a request to connect the mobile device to the local 
cellular network operator using the local communication pro 
file; and enabling the mobile device to connect to the local 
cellular network operator. In some embodiments instructions 
for performing the operations described above are stored in a 
computer readable storage medium of the communication 
management system for execution by one or more processors 
of the communication management system. In some embodi 
ments, the communication management system has one or 
more processors, memory, and one or more programs having 
instructions for performing the operations described above, 
wherein the one or more programs are stored in the memory 
and configured to be executed by the one or more processors 
So as to perform the instructions. 
0015. In another aspect of the invention, a method for 
routing messages in a cellular network using network-spe 
cific addressing schemes, the method comprising: providing 
a communication management system comprising a server 
module and a signal routing gateway that is connected to a 
plurality of different cellular network operators; at the signal 
routing gateway: receiving a first request from a first cellular 
network operator of the plurality of cellular network opera 
tors. The first request is addressed to a first network-specific 
address assigned to the server module in accordance with a 
first addressing scheme of the first cellular network operator. 
The method further comprises, in response to the first request: 
replacing the first network-specific address with an internal 
address assigned to the server module in accordance with an 
internal addressing scheme of the communication manage 
ment system; obtaining from the server module a first 
response to the first request, wherein the first response is 
addressed from the internal address; replacing the internal 
address with the first network-specific address; sending the 
first response to the first cellular network operator. The 
method further comprises receiving a second request from a 
second cellular network operator of the plurality of cellular 
network operators. The second cellular network is distinct 
from the first cellular network and the second request is 
addressed to a second network-specific address assigned to 
the server module in accordance with a second addressing 
scheme of the second cellular network operator. The method 
further comprises, in response to the second request: replac 
ing the second network-specific address with the internal 
address; obtaining from the server module a second response 
to the second request, wherein the second response is 
addressed from the internal address; replacing the internal 
address with the second network-specific address; and send 
ing the second response to the second cellular network opera 
tor. In some embodiments instructions for performing the 
operations described above are stored in a computer readable 
storage medium of the communication management system 
for execution by one or more processors of the communica 
tion management system. In some embodiments, the commu 
nication management system has one or more processors, 
memory, and one or more programs having instructions for 
performing the operations described above, wherein the one 
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or more programs are stored in the memory and configured to 
be executed by the one or more processors So as to perform the 
instructions. 

0016. In another aspect of the invention, a method for 
providing routing information to a first cellular network 
operator for an incoming call: at a communication manage 
ment system having one or more processors and memory: 
receiving, from a first cellular network operator, a request for 
routing information associated with a first communication 
profile of a mobile device; identifying, based on the first 
communication profile, a second communication profile that 
is an active communication profile for the mobile device. The 
second communication profile is associated with a second 
cellular network operator. The method further comprises 
determining routing information associated with the second 
communication profile; and sending, to the first cellular net 
work operator, a reply comprising the routing information 
associated with the second communication profile. In some 
embodiments instructions for performing the operations 
described above are stored in a computer readable storage 
medium of the communication management system for 
execution by one or more processors of the communication 
management system. In some embodiments, the communica 
tion management system has one or more processors, 
memory, and one or more programs having instructions for 
performing the operations described above, wherein the one 
or more programs are stored in the memory and configured to 
be executed by the one or more processors So as to perform the 
instructions. 

0017. In another aspect of the invention, a method for 
providing routing information for a mobile device to a cellu 
lar network operator through an emulated device register, the 
method comprising: at a communication management system 
having one or more processors and memory: registering a 
mobile device for connection to a first cellular network opera 
tor, wherein the mobile device was previously connected to a 
second cellular network operator, sending to the second cel 
lular network operator, a notification that indicates the pres 
ence of an emulated device register with which the mobile 
device is connected. The emulated device register appears, to 
the second cellular network operator, to be a native device 
register associated with the second cellular network operator. 
The method further comprises receiving, at the emulated 
device register, from the second cellular network operator, a 
request for routing information for the mobile device; and in 
response to the request: determining routing information for 
the mobile device; and providing, to the second cellular net 
work operator, the routing information for the mobile device 
So as to enable the second cellular network operator to com 
municate with the mobile device. In some embodiments 
instructions for performing the operations described above 
are stored in a computer readable storage medium of the 
communication management system for execution by one or 
more processors of the communication management system. 
In some embodiments, the communication management sys 
tem has one or more processors, memory, and one or more 
programs having instructions for performing the operations 
described above, wherein the one or more programs are stored 
in the memory and configured to be executed by the one or 
more processors so as to perform the instructions. 
0018. In another aspect of the invention, a method for 
routing a message from a cellular network operator to a 
mobile device, the method comprising: at a communication 
management system having one or more processors and 
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memory: receiving, from a first cellular network operator, a 
request for routing information for a message that is 
addressed to a mobile device using a first communication 
profile. When the communication management system deter 
mines that the mobile device is connected to a second cellular 
network operator using a second communication profile, the 
communication management system responds to the request 
by: requesting, from the first cellular network operator, deliv 
ery of the message to the communication management sys 
tem; receiving the message from the first cellular network 
operator, and sending the message to the second cellular 
network operator. The message is addressed to the mobile 
device using the second communication profile. In some 
embodiments, instructions for performing the operations 
described above are stored in a computer readable storage 
medium of the communication management system for 
execution by one or more processors of the communication 
management system. In some embodiments, the communica 
tion management system has one or more processors, 
memory, and one or more programs having instructions for 
performing the operations described above, wherein the one 
or more programs are stored in the memory and configured to 
be executed by the one or more processors So as to perform the 
instructions. 

0019. In another aspect of the invention, a method for 
managing a message that is forwarded from a cellular net 
work operator, the method comprising: at a communication 
management system having one or more processors and 
memory, wherein the communication management System 
manages a plurality of communication profiles for a mobile 
device: receiving, from a home cellular network operator, a 
forwarded message addressed to a mobile device using a 
home communication profile for the mobile device; when the 
communication management system determines that the 
mobile device is actively using a respective local communi 
cation profile of the plurality of communication profiles, 
sending the message to the mobile device using the local 
communication profile; and when the communication man 
agement system determines that the mobile device is not 
actively using any of the plurality of communication profiles 
for the mobile device, notifying the home cellular network 
operator that the forwarded message will not be sent to the 
mobile device. In some embodiments, instructions for per 
forming the operations described above are stored in a com 
puter readable storage medium of the communication man 
agement system for execution by one or more processors of 
the communication management system. In some embodi 
ments, the communication management system has one or 
more processors, memory, and one or more programs having 
instructions for performing the operations described above, 
wherein the one or more programs are stored in the memory 
and configured to be executed by the one or more processors 
So as to perform the instructions. 
0020. In another aspect of the invention, a method for 
adding funds to a prepaid account at a home cellular network 
operator of a mobile device comprising: at a communication 
management system having one or more processors and 
memory: receiving, from a local cellular network operator, a 
communication indicating that a payment has been made to 
the local cellular network operator for a mobile device using 
a local communication profile; identifying, based on the local 
communication profile, a home communication profile of the 
mobile device. The home communication profile is associ 
ated with a home cellular network operator that is distinct 
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from the local cellular network operator. The method further 
comprises sending, to the home cellular network operator, a 
request to add funds to a prepaid account that is associated 
with the home communication profile of the mobile device. In 
Some embodiments, instructions for performing the opera 
tions described above are stored in a computer readable stor 
age medium of the communication management system for 
execution by one or more processors of the communication 
management system. In some embodiments, the communica 
tion management system has one or more processors, 
memory, and one or more programs having instructions for 
performing the operations described above, wherein the one 
or more programs are stored in the memory and configured to 
be executed by the one or more processors So as to perform the 
instructions. 
0021. Thus, the system and methods described herein 
improve the efficiency, convenience and cost of using a 
mobile device on cellular networks operated by multiple dif 
ferent cellular network operators by dynamically provision 
ing communication profiles to the mobile device and seam 
lessly transitioning the mobile device from one cellular 
network operator to another. Moreover, the disclosed system 
and methods provide improved communication routing logic, 
which enables the mobile device to receive calls and mes 
sages from multiple cellular network operators, thereby mini 
mizing the adverse consequences (e.g., missed calls and 
missed messages) that are attendant with Switching between 
communication profiles for different cellular network opera 
tors. Finally, the disclosed system and methods enable pre 
paid Subscribers to use local payment protocols to add funds 
to a central prepaid account, thereby mitigating or eliminating 
the problems faced by prepaid subscribers when switching 
between different cellular network operators. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022. For a better understanding of the aforementioned 
embodiments of the invention as well as additional embodi 
ments thereof, reference should be made to the Description of 
Embodiments below. 
0023 FIG. 1A is a block diagram illustrating an overview 
of a system for dynamically provisioning local communica 
tion profiles, in accordance with some embodiments. 
0024 FIG. 1B is a block diagram illustrating an overview 
of a typical cellular network operator in accordance with 
Some embodiments. 
0025 FIG. 1C is a block diagram illustrating an overview 
of a global cellular network operatorinaccordance with some 
embodiments. 
0026 FIG.1D is a block diagram illustrating the operation 
of a signal routing gateway for routing communications 
between multiple cellular network operators and server mod 
ules within a communication management system, in accor 
dance with Some embodiments. 
0027 FIG. 2 is a block diagram of a mobile device, in 
accordance with Some embodiments. 
0028 FIG.3 is a block diagram of a communication man 
agement system, in accordance with Some embodiments. 
0029 FIG. 4 is a block diagram representing a data struc 
ture for storing registration information for Subscribers in 
accordance with Some embodiments. 
0030 FIGS. 5A-5D are flow diagrams illustrating a pro 
cess for dynamically providing communication profiles to a 
mobile device in accordance with some embodiments. 
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0031 FIGS. 6A-6B are flow diagrams illustrating a pro 
cess for routing signals using network-specific identifiers for 
a common server module in accordance with some embodi 
mentS. 

0032 FIGS. 7A-7D are flow diagrams illustrating a pro 
cess for routing a call to a mobile device associated with 
multiple communication profiles using a communication 
management system in accordance with some embodiments. 
0033 FIGS. 8A-8B are flow diagrams illustrating a pro 
cess for routing a call to a mobile device associated with 
multiple communication profiles using an emulated device 
register in accordance with Some embodiments. 
0034 FIGS. 9A-9C are flow diagrams illustrating a pro 
cess for routing a message to a mobile device associated with 
multiple communication profiles by replacing communica 
tion profile information in the message in accordance with 
Some embodiments. 
0035 FIGS. 10A-10B are flow diagrams illustrating a pro 
cess for routing a message to a mobile device associated with 
multiple communication profiles by managing forwarded 
messages in accordance with Some embodiments. 
0036 FIGS. 11A-11D are flow diagrams illustrating a pro 
cess for adding funds to a prepaid account for a mobile device 
associated with multiple communication profiles in accor 
dance with some embodiments. 
0037. Like reference numerals refer to corresponding 
parts throughout the drawings. 

DESCRIPTION OF EMBODIMENTS 

0038 Attention is now directed to FIG. 1A, which illus 
trates an overview of a distributed system 100 for processing 
phone calls and dynamically Switching communication pro 
files in accordance with some embodiments. The distributed 
system 100 includes a mobile device 102, a plurality of cel 
lular network operators (e.g., home cellular network operator 
104, a global cellular network operator 106 and/or one or 
more local cellular network operators 108-1, 108-N, etc.), a 
communication management system 110, and a payload 
transmitter server 112. In this distributed system 100 the 
mobile device 102 is capable of being configured to connect 
to a plurality of cellular telephone network operators (e.g., 
home cellular network operator 104, a global cellular network 
operator 106 and/or one or more local cellular network opera 
tors 108-1, 108-N, etc.), and the cellular network operators 
are linked to the communication management system 110 and 
the payload transmitter server 112 through a communication 
network 114 (e.g., the Internet, other wide area networks, 
local area network, etc.) so that these components can com 
municate with each other. Typically, communications are 
transmitted using a Signaling System Seven (SS7) protocolor 
other similar standard signaling protocol. However, in some 
embodiments various communications are transmitted using 
other protocols (e.g., IP based protocols). In some embodi 
ments, the communication management system 110 has a 
relationship 115 with the home cellular network operator 104 
to provide the mobile device 102 with cellular network access 
when the mobile device 102 is outside of the service area of 
the home cellular network operator 104. In some embodi 
ments, the communication management system 110 provides 
the cellular network operators with access to the mobile 
device 102 by dynamically providing communication pro 
files to the mobile device 102 via a global cellular network 
operator 106; where the dynamically provided communica 
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tion profiles allow the mobile device 102 to connect with local 
cellular network operators 108 as described in greater detail 
below. 

0039. A communication profile is an identifier or set of 
identifiers which identifies a mobile device 102 to a cellular 
network operator. Communication profiles may be globally 
unique or may be unique to a respective cellular network 
operator. Communication profiles typically include an inter 
national mobile subscriber identity (IMSI), however a com 
munication profile may also include a mobile station inte 
grated services digital network number (MSISDN) that has 
been associated with an IMSI in addition to the IMSI. Simi 
larly any other identifier that is used to permanently or semi 
permanently identify a mobile device 102 to a cellular net 
work operator may be used as communication profile. 
0040. Examples of suitable mobile devices 102 include a 
cellular telephone, a Smartphone, a personal digital assistant, 
a portable email client, a portable computer, a netbook, a 
tablet computer, or any other device that can be configured to 
receive or transmit Voice, messages or data through a cellular 
network. In some embodiments, the mobile device 102 
includes a subscriber identity module (SIM) card that stores a 
plurality of communication profiles associated with respec 
tive cellular network operators. The mobile device 102 is 
initially configured to be used by the subscriber (e.g., the user 
of the mobile device 102) to connect to a cellular network 
operator using an active communication profile (e.g., a home 
communication profile associated with home cellular net 
work operator 104), upon leaving a service area of the home 
cellular network operator 104, the mobile device 102 is con 
figured to access a global cellular network operator 106 So as 
to receive a communication profile for one of the local cellu 
lar network operators (e.g., local cellular network operator 
108-1). 
0041. In some embodiments a cellular network operator is 
an entity (e.g., a server system) that manages a wireless com 
munication network made up of multiple (often hundreds or 
thousands) of cellular antennae that transmit and receive 
wireless signals. Such cellular antennae typically communi 
cate with mobile devices using a standard communication 
protocol such as GSM, CDMA, EV-DO, WCDMA, HSDPA, 
HSPA, UMTS, LTE, etc. In accordance with some embodi 
ments, each respective cellular network operator has its own 
native set of modules (e.g., a native home location register, 
visiting location register, mobile Switching center, etc.) for 
managing mobile devices that are connected with the respec 
tive cellular network operator, as described in greater detail 
below with reference to FIG. 1B. In some embodiments, the 
global cellular network operator 106 has a cellular signal 
service area that is larger than the cellular signal service area 
for any of the local cellular network operators 108, as 
described in greater detail below with reference to FIG. 1C. 
Typically the global cellular network operator 106 also 
charges a price for transmitting and receiving communica 
tions that is higher than the price charged by the local cellular 
network operators 108 for transmitting and receiving analo 
gous communications received and/or transmitted from 
analogous geographic locations. In some embodiments the 
global cellular network operator 106 has one or more non 
roaming geographical regions where the price charged by the 
global cellular network 106 operator is comparable to the 
prices charged by local cellular network operators 108 for 
analogous communications. 
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0042. The communication management system 110 is 
responsible for managing the transfer of communication pro 
files to the mobile device 102. In some embodiments, the 
communication management system 110 is also responsible 
for servicing all of the requests of the mobile device 102 to 
connect with cellular network operators (e.g., global cellular 
network operator 106 and any local cellular network opera 
tors 108) other than the home cellular network operator 104. 
In some embodiments, the communication management sys 
tem 110 is also responsible for servicing requests from the 
cellular network operators for routing information to the 
mobile device 102. In some embodiments, the communica 
tion management system 110 includes one or more modules 
Such as: a communication profile database 118, a signal rout 
ing gateway 120, a home location register (HLR) 122, a 
dynamic communication profile manager 126, a signal con 
trol point (SCP) 124, a short message service center (SMSC) 
128 and/or a payment management module 130. 
0043. The subscriber account manager 116 maintains an 
account for the mobile device 102 (or a SIM card that is 
inserted into the mobile device 102) and provides information 
about the account to the other modules within the communi 
cation management system 110. For example, in response to 
input from a Subscriber (e.g., via a web interface) the Sub 
scriber account manager 116 creates a service plan in the 
subscriber account associated with the mobile device 102 
(e.g., specifying roaming charges, message and call forward 
ing preferences, countries in which the subscriber will be 
provided with local communication profiles etc.). The 
account for a mobile device 102 may also include system 
identified parameters such as communication profile data 
(e.g., one or more previously provided communication pro 
files for local cellular network operators, a communication 
profile for the home cellular network operator, etc.) retrieved 
from the communication profile database 118. The subscriber 
account manager 116 also communicates with the HLR 122 
to provide the HLR 122 with information regarding the com 
munication preferences of the mobile device 102. 
0044) The communication profile database 118 includes 
communication parameters that are associated with commu 
nication profiles for the global cellular network operator 106 
and/or one or more local cellular network operators 108, such 
as: International IMSI numbers and MSISDN numbers. In 
Some embodiments, the communication management system 
110 is assigned a range of communication parameters (e.g., 
IMSIS/MSISDNs) by the global cellular network operator 
106 and by one or more of the local cellular network operators 
108. The cellular network operators use the assigned ranges 
of communication parameters (e.g., IMSIS/MSISDNs) to 
route communications (e.g., calls and messages) associated 
with one of the assigned communication parameters (e.g., 
IMSIS/MSISDNs) to the communication management sys 
tem 110. In some embodiments, the communication param 
eters are only temporarily assigned to a mobile device (or 
SIM card) 102, and after a predetermined amount of time has 
elapsed since the communication parameter was last used by 
the mobile device 102 (e.g., one month), the communication 
profile database recycles the communication parameter (e.g., 
the communication parameter is made available or assigned 
to one or more other Subscribers and/or assigned to another 
Subscriber). In some embodiments a Subscriber can set a 
preference to change the predetermined amount of time. In 
Some embodiments, the Subscriber can pay to extend the 
predetermined amount of time or make the assigned commu 
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nication profile a permanent communication profile for the 
mobile device 102. For example, a subscriber who often 
travels to China may pay a small monthly fee to keep a “local 
Chinese communication profile and associated phone num 
ber. 

0045. In some embodiments, the communications are 
routed to and from the cellular network operators (e.g., the 
global cellular network operator 106 or one of the local cel 
lular network operators 108) to the communication manage 
ment system 110 using network-specific addresses for server 
modules (e.g., the HLR 122, the SCP 124, the SMSC 128, 
etc.) of the communication management system 110. The 
signal routing gateway 120 at the communication manage 
ment system 110 translates the network-specific addresses to 
internal addresses, so that the server modules within the com 
munication management system 110 can be treated by each 
cellular network operator as a native component of the cellu 
lar network operator. In other words, the addressing conven 
tions used by a respective cellular network operator for its 
own HLR(s) and SMSC(s) can be applied to the HLR and 
SMSC controlled by the communication management system 
110, as described in greater detail below with reference to 
FIG. 1D. 

0046. The home location register (HLR) 122 is a database 
that contains registration information for each mobile phone 
102 that is authorized to connect to one of the cellular network 
operators (e.g., global cellular network operator 106 or one of 
the local cellular network operators 108) through the com 
munication management system 110. The HLR 122 receives 
requests from the mobile device 102 to connect with one of 
the cellular network operators (e.g., the global cellular net 
work operator 106 or one of the local cellular network opera 
tors 108) and responds with registration information for the 
requested network (e.g., an MSISDN that is associated with 
the cellular network operator). Once the mobile device 102 is 
connected with one of the cellular network operators, the 
HLR 122 provides current registration information and/or 
routing information for the mobile device 102 to other cellu 
lar network operators and server modules within the commu 
nication management system 110. 
0047. In some embodiments, the communication manage 
ment system 110 also includes a signal control point 124. 
which controls the mobile services for those subscribers that 
have a pre-paid service plan. The signal control point includes 
a database of Such user groups and a rating engine with a 
variety of rating plans that control how each user can use the 
mobile services. For example, after receiving a request from 
a mobile device to make a phone call, the signal control point 
would allow the phone call to be completed after determining 
that the balance in an account associated with the mobile 
device (e.g., the account associated with the communication 
profile currently in use by the mobile device) is sufficient to 
pay for the communication (e.g., determining that the com 
munication profile is associated with an account that has a 
balance that is sufficient to make a phone call at S0.10 per 
min). 
0048. The dynamic communication profile manager 126 
maintains status information for the mobile device 102 
including information indicating the cellular network opera 
tor (e.g., home cellular network operator 104, global cellular 
network operator 106 or one of the local cellular network 
operators 108) with which the mobile device 102 is currently 
connected. Additionally, when the mobile device 102 
requires a new communication profile for one of the cellular 

Nov. 3, 2011 

network operators (e.g., one of the local cellular network 
operators 108), the dynamic communication profile manager 
126 determines an appropriate communication profile and 
prepares a payload including the new communication profile. 
In some embodiments, the dynamic communication profile 
manager 126 sends the payload to a payload transmitter 
server 112, which transmits the payload to the mobile device 
102 through a cellular network operator (e.g., global cellular 
network operator 106 or one of the local cellular network 
operators 108) with which the mobile device 102 is currently 
connected. In some embodiments, the dynamic communica 
tion profile manager 126 provides the payload transmitter 
server 112 with a current communication profile of the mobile 
device 102. In some embodiments, the payload transmitter 
server 112 is distinct from the communication management 
system 110. In other embodiments, the payload transmitter 
server 112 is a module within the communication manage 
ment system 110. 
0049. The short message service center 128 manages mes 
sages (e.g., short message service or "SMS messages) that 
are sent from the mobile device 102 while the mobile device 
102 is connected to a cellular network operator using a com 
munication profile managed by the communication manage 
ment system 110. The short message service center 128 relays 
messages from the cellular network operator with which the 
mobile device 102 is currently attached to other cellular net 
work operators. The short message service center 128 also 
manages messages that are sent to the mobile device 102 by 
relaying messages from other cellular network operators to a 
cellular network operator to which the mobile device 102 is 
currently connected. It should be understood that, the short 
message service center 128 or an analogous server module 
may be used in an analogous fashion to handle other types of 
messages such as enhances message service messages (EMS 
messages). Similarly, in some embodiments, messages 
include one or more of SMS and EMS messages. 
0050. The payment management module 130 facilitates 
adding funds to prepaid accounts using local payment proto 
cols. For example, when the mobile device 102 is associated 
with a prepaid account that is in need of additional funds, the 
Subscriber can simply purchase a local prepaid wireless card 
and follow the instructions for the local prepaid wireless card 
to add funds to the prepaid account. The payment manage 
ment module 130 receives a communication from the local 
cellular network operator indicating that a payment has been 
made to the local cellular network operator for the mobile 
device 102 using a local communication profile. The payment 
management module 130 determines a home communication 
profile associated with the local communication profile (e.g., 
by querying the dynamic communication profile manager 
126 in the communication management system 110) and 
requests that funds be added to a prepaid account associated 
with the home communication profile. In some embodiments, 
the payment management module 130 also manages transfers 
and/or conversion of currency from the local cellular network 
operator 108 to the home cellular network operator 104 so as 
to complete a prepaid fund addition operation. 
0051. It should be understood that the description above is 
merely for illustrative purposes, and that the various modules/ 
components within the communication management system 
110 could be rearranged, separated from and/or combined 
with other modules/components of the communication man 
agement system 110 without departing from the scope of the 
system and method disclosed herein. 
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0052 Attention is now directed towards FIG. 1B, which 
illustrates a typical (generic) cellular network operator (e.g., 
home cellular network operator 104, global cellular network 
operator 106 and/or local cellular network operator 108) with 
which the communication management system 110 interacts. 
For example, a cellular network operator typically has a local 
home location register 140 (HLR) and a plurality of visiting 
location register 142 (VLR)/mobile switching center 144 
(MSC) pairs, which are typically associated with a cellular 
tower 146 (also called a “cellular node” herein). When a 
mobile device 102 is connected with the cellular network 
operator, the HLR 140 of the cellular network operator 
records the IMSI of the mobile device 102, the MSISDN of 
the mobile device 102 and the VLR (e.g., 142-1) with which 
the mobile device 102 is currently registered. When the 
mobile device 102 moves to a new service location (e.g., 
moving from a first cellular tower 146-1 to a new cellular 
tower 146-X) within the service area of the cellular network 
operator that is serviced by a new VLR, the new VLR creates 
a temporary record for the mobile device 102 and informs the 
HLR that the mobile device 102 is registered with the new 
VLR. Communications from the cellular network operator 
are transmitted to and from the communication management 
system 110 (and other cellular network operators) through a 
signal transfer point 147 (STP). In some embodiments, the 
cellular network operator includes a payment protocol mod 
ule 149 for managing payments to prepaid accounts using a 
payment protocol that is specific to the cellular network 
operator. 
0053. In accordance with these embodiments, communi 
cations for a mobile device 102 are typically routed to a home 
MSC 148 for the mobile device 102. A call is received for the 
mobile device 102 (e.g., from an MSC that is associated with 
an initiating phone), the HLR 140 of the cellular network 
operator receives a query for routing information to the 
mobile device 102 from the home MSC 148 of the mobile 
device 102, and in response to the query, the HLR 140 of the 
cellular network operator maps the MSISDN to the IMSI and 
retrieves the current information for the mobile device 102 
(e.g., the current VLR 142 at which the mobile device 102 is 
currently registered). The HLR 140 of the cellular network 
operator then queries the VLR 142 that is currently associated 
with the mobile device 102 for routing information. The VLR 
142 determines a Mobile Station Roaming Number (MSRN) 
(e.g., routing information) for the mobile device 102. The 
MSRN is essentially an ISDN telephone number at which the 
Subscriber can currently be reached. In some embodiments, 
MSRN is a temporary number that is valid only for the dura 
tion of a single call. The HLR 140 of the cellular network 
operator generates a response message, which includes the 
MSRN. and sends it back across to the source of the request 
(e.g., to the MSC that is associated with the initiating phone). 
Finally, the source of the request attempts to complete the call 
using the MSRN of the mobile device 102. Various ones of 
these modules and/or functions performed by these modules 
are replaced and/or augmented by the communication man 
agement system 110 described in greater detail herein. 
0054 Attention is now directed towards FIG. 1C, which 
illustrates an overview of a global cellular network operator 
106 in accordance with some embodiments. A global cellular 
network operator 106 has a larger cellular signal service area 
(e.g., greater cellular network coverage) than the cellular 
signal service area of any of the local cellular network opera 
tors 108, as discussed above. In some embodiments the global 
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cellular network operator 106 directly controls a primary 
communication network (e.g., with a home location register 
140-G, a home mobile switching center 148-G, one or more 
visiting location register 142-G/mobile Switching center 
144-G pairs coupled to cellular towers 146-G, a signal trans 
fer point 147-Gandapayment protocol module 149-G, which 
are used in an analogous fashion to the similarly named 
modules described above for a generic cellular network 
operator). In some embodiments the global cellular network 
operator merely has more cellular towers 146-G than any of 
the local cellular network operators 108 and thus the global 
cellular network operator 106 has a larger service area. 
0055. However, in some embodiments, the global commu 
nication network 106 has negotiated roaming agreements 
with one or more partner cellular network operators 150, 
which may include some or all of the local cellular network 
operators 108 described above and/or additional partner cel 
lular network operators (e.g., cellular network operators with 
which the communication management system 110 does not 
have any relationship). In other words, while some of the 
partner cellular network operators may be the same as the 
local cellular network operators 108 described above, typi 
cally the global cellular network operator 106 will have roam 
ing agreements with additional partner local cellular network 
operators 150 that are distinct from the local cellular network 
operators 108. The partner cellular network operators 150 
typically have all of the same modules as the generic cellular 
network operator described above (e.g., a home location reg 
ister 140-P, a home mobile switching center 148-P, one or 
more visiting location register 142-P/mobile Switching center 
144-P pairs coupled to cellular towers 146-P, and a signal 
transfer point 147-P which are used in an analogous fashion to 
the similarly named modules described above for a generic 
cellular network operator). In some embodiments, messages 
for mobile devices registered with the global cellular network 
operator 106 that are roaming in a partner cellular network 
operator 150 are forwarded to the global cellular network 
operator 106 for processing in accordance with the roaming 
agreements between the global cellular network operator 106 
and the partner cellular network operator 150. 
0056 Frequently, the global cellular network operator 106 
charges higher fees for a call than the partner cellular network 
operator 150 would charge for the call if the call were placed 
by the mobile device 102 directly through the partner cellular 
network operator 150. Moreover, typically, the global cellular 
network operator 106 also charges higher fees for connecting 
a call in a geographic location than a local cellular network 
operator 108 would charge for the call if the call were placed 
by the mobile device 102 directly through the local cellular 
network operator 108. Thus, by performing the operations 
described herein to switch the mobile device 102 from a 
connection with the global cellular network operator 106 to a 
connection with one of the local cellular network operators 
108, calls to and from the mobile device 102 can be connected 
as local phone calls and thus be connected at lower rates than 
phone calls connected directly through the global cellular 
network operator 106, thereby saving money for the sub 
scriber. 

0057 Attention is now directed towards FIG. 1D, which 
illustrates a detailed overview of a signal routing gateway 
(e.g., 120 in FIG. 1A) for routing messages from one or more 
different cellular network operators (e.g., home cellular net 
work operator 104, global cellular network operator 106, and 
local cellular network operator 108) to modules (e.g., HLR 
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122. SCP 124 and/or SMSC 128) within the communication 
management system 110. In some embodiments, each cellu 
lar network operator assigns a network-specific address 152 
(e.g., a point code (PC) or a global title (GT)) to one or more 
of the server modules (e.g., HLR 122, SCP 124 and/or SMSC 
128) within the communication management system 110. For 
each cellular network operator, the network-specific 
addresses are part of a network-specific addressing scheme 
that the cellular network operator uses to communicate 
between components of that cellular network operator. By 
using the network-specific addresses a cellular network 
operator can natively communicate with server modules 
within the communication management system 110. In some 
embodiments, the signal routing gateway 102 translates the 
network-specific addresses of multiple independent local cel 
lular network operators into internal addresses and vice versa. 
This address translation performed at the signal routing gate 
way 120 allows multiple respective cellular network opera 
tors to each send requests to the modules (e.g., HLR122, SCP 
124 and/or SMSC 128) within the communication manage 
ment system 110 as though the server modules were a native 
part of each of respective cellular network operators. 
0058. The signal routing gateway 120 stores relation infor 
mation that allows the signal routing gateway 120 to map 
network-specific addresses 152 to internal addresses 154, and 
translates a message by replacing the network-specific 
address 152 (e.g., PC11, GT11) with a internal address 154 
(e.g., an internal hardware address Such as PC1) and option 
ally an internal communication address (e.g., internal com 
munication address GT1). In some embodiments, the signal 
routing gateway 120 also translates the messages from net 
work-specific communication protocols 156 (e.g., an Ameri 
can National Standards Institute (ANSI) based message oran 
International Telecommunications Union (ITU) based mes 
sage) to a internal communication protocol 158 (e.g., an IP 
based SS7 telephone signaling protocols, such as SIGTRAN 
or TDM based SS7 signaling protocols). The signal routing 
gateway 120 receives a reply to the message from the server 
module (e.g., HLR 122, SCP 124 and/or SMSC 128) to which 
it was addressed, and retranslates the message by replacing 
the internal address 154 (e.g., PC1) for the server module with 
the network-specific address 152 (e.g., PC11) for the server 
module and transmits the reply to the requesting cellular 
network operator using the network-specific communication 
protocol 156 associated with the requesting cellular network 
operator. In some embodiments, one or more of the cellular 
network operators uses the internal addresses 154 and/or the 
internal communication protocol 158 of the communication 
management system 110, and bypass the signal routing gate 
way 120 entirely. An advantage of allowing each of the cel 
lular network operators to use its own native network-specific 
addresses 152 and network-specific communication protocol 
156 is that the cellular network operators do not need to 
modify their own operations to integrate with the communi 
cation management system 110. Consequently, it allows cel 
lular network operators to easily integrate with the commu 
nication management system 110. 
0059 FIG. 2 is a block diagram illustrating a mobile 
device 102 in accordance with one embodiment. The mobile 
device 102 typically includes one or more processing units 
(e.g., CPUs) 204, one or more power sources 208, one or more 
network or other communications interfaces 210 (e.g., a 
coaxial cable port, an Ethernet port, and/or a wireless port, a 
GSM, CDMA, 3G, LTE or other cellular antenna), memory 
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206, one or more communication buses 216 for interconnect 
ing these components, and a housing 218. The mobile device 
102 optionally may include a subscriber interface such as a 
display device 212, a keyboard 214 a touchscreen, a touch 
pad, a scroll wheel, etc. The memory 206 includes high-speed 
random access memory, such as DRAM, SRAM, DDR RAM 
or other random access Solid state memory devices; and may 
include non-volatile memory, Such as one or more magnetic 
disk storage devices, optical disk storage devices, flash 
memory devices, or other non-volatile Solid state storage 
devices. Memory 206 may optionally include one or more 
storage devices remotely located from the CPU(s) 204. The 
memory 206, or alternately the non-volatile memory device 
(s) within memory 206, comprises a computer readable stor 
age medium. In some embodiments, memory 206 or the com 
puter readable storage medium of memory 206 stores the 
following programs, modules and data structures, or any Sub 
set thereof: 

0060 An operating system 220 that includes proce 
dures for handling various basic system services and for 
performing hardware dependent tasks. 

0061. One or more network communication module(s) 
222 that are used for connecting the mobile device 102 to 
other computers via the communication network inter 
face(s) 210 (wired or wireless) to one or more commu 
nication networks, such as cellular phone/data networks 
(e.g., GSM, CDMA, 3G, LTE etc.), the Internet, other 
wide area networks, local area networks, metropolitan 
area networks, satellite links, cable networks, and so on. 

0062. A local access requirement database 224 for 
determining whether any of the Subscriber communica 
tion profiles are suitable for accessing any currently 
available cellular network operators (e.g., global cellular 
network operator 106 and/or one of the local cellular 
network operators 108). 

0063) Subscriber identity information 226 for identify 
ing the mobile device 102 to the cellular network opera 
tors. In some embodiments, the subscriber identity 
information 226 is stored on a SIM card that is remov 
able from the mobile device 102. In some embodiments 
the subscriber identity information 226 is stored in non 
removable memory of the mobile device 102. In some 
embodiments, the subscriber identity information 226 
includes one or more of: 
0064. Home subscriber information 228 including a 
home communication profile 230 (e.g., an IMSI from 
the home cellular network operator) for identifying 
the mobile device 102 to the home cellular network 
operator (e.g., 104 in FIG. 1A) of the mobile device 
120 and a homeki (e.g., an authentication key such as 
a private encryption key) 232 for authenticating the 
mobile device to the home cellular network operator; 
and 

0065 Roaming subscriber information 234 includ 
ing: a global communication profile 236 (e.g., an 
IMSI from the global cellular network operator) for 
identifying the mobile device 102 to the global cellu 
lar network operator (e.g., 106 in FIG. 1A), one or 
more local communication profiles (e.g., 238-1, 238 
2, 238-N) (e.g., IMSIs from one of the local cellular 
network operators 108) for identifying the mobile 
device 102 to the local cellular network operators 
(e.g., 108-1, 108-N, etc. in FIG. 1A), and one or more 
roaming ki(s) (e.g., an authentication key Such as a 
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private encryption key) 240 for authenticating the 
mobile device 102 to the global cellular network 
operator(s) 106 or the local cellular network operator 
(s) 108. In some embodiments, the roaming sub 
scriberinformation 234 is independent from the home 
subscriber information 228 (e.g., the home ki 232 is 
distinct from the roaming ki240). In some embodi 
ments, all of the communication profiles in the roam 
ing Subscriber information 234 are managed by (e.g., 
authenticated through) a single communication man 
agement system (e.g., 110 in FIG. 1A), and thus share 
a single common ki (e.g., roaming ki240). In some 
embodiments, the global communication profile 236 
is fixed and is permanently or semi-permanently 
maintained in memory 206 of the mobile device 102. 
In some embodiments, the local communication pro 
files are dynamic and are maintained in memory 206 
of the mobile device only so long as they are actively 
being used and are removed from memory 206 if they 
are not used for more than a predetermined period of 
time (e.g., one month). 

0066 Each of the above identified programs, modules 
and/or data structures may be stored in one or more of the 
previously mentioned memory devices, and corresponds to a 
set of instructions for performing the functions described 
above. It should be understood that the above identified mod 
ules or programs (i.e., sets of instructions) need not be imple 
mented as separate Software programs, procedures or mod 
ules, and thus various Subsets of these modules may be 
combined or otherwise re-arranged in various embodiments. 
In some embodiments, the memory 206 may store a subset of 
the modules and data structures identified above. Further 
more, the memory 206 may store additional modules and data 
structures not described above. Similarly, while the above 
identified memory devices are shown in a single computing 
device in a single housing, it should be understood that each 
of the modules could be implemented on more than one 
separate hardware devices. In particular, one or more of the 
items in the subscriber identity information 226 and/or the 
local access requirements database 224 may be stored as part 
of a removable subscriber identity module (SIM) card that 
includes one or more processors that is removable from the 
mobile device 102. In these embodiments, the mobile device 
102 described herein refers to whatever mobile device the 
SIM card is inserted into. In other words, if the SIM card is 
moved from a first cellular phone to a second cellular phone: 
before the SIM card is moved, the first cellular phone is the 
mobile device 102 and after the SIM card is moved the second 
cellular phone is the mobile device 102. 
0067. Additionally, it should be understood that, in some 
embodiments, a mobile device 102 only reads from a single 
active location in the SIM card. Thus, in these embodiments, 
when a respective communication profile is in use by the SIM 
card, the respective communication profile must be stored in 
the active communication profile region of the SIM card. 
Typically, one of the communication profiles (e.g., a home 
communication profile) is stored in the active location of the 
SIM card by default. In some embodiments, when a new 
communication profile (e.g., a local communication profile) 
is moved to the active location of the SIM card, the previous 
communication profile (e.g., the home communication pro 
file) is moved to (i.e., temporarily stored in) another location 
on the SIM card for later use. 
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0068 FIG. 3 is a block diagram illustrating a communica 
tion management system 110 in accordance with some 
embodiments. The communication management system 110 
typically includes one or more processing units (CPUs) 304, 
one or more power sources 308, one or more network or other 
communications interfaces 310 (e.g., a coaxial cable port, an 
Ethernet port, and/or a wireless port), memory 306 and one or 
more communication buses 316 for interconnecting these 
components. Memory 306 includes high-speed random 
access memory, such as DRAM, SRAM, DDR RAM or other 
random access Solid state memory devices; and may include 
non-volatile memory, such as one or more magnetic disk 
storage devices, optical disk storage devices, flash memory 
devices, or other non-volatile solid state storage devices. 
Memory 306 may optionally include one or more storage 
devices remotely located from the CPU(s)304. Memory 306, 
or alternately the non-volatile memory device(s) within the 
memory 306, comprises a computer readable storage 
medium. In some embodiments, memory 306 or the computer 
readable storage medium of the memory 306 stores one or 
more of the following programs, modules and data structures, 
or a subset thereof: 

0069. An operating system 320 that includes proce 
dures for handling various basic system services and for 
performing hardware dependent tasks. 

0070. One or more network communication module(s) 
322 that are used for connecting the communication 
management system 110 to other computers via the 
communication network interface(s)310 (wired or wire 
less) to one or more communication networks, such as 
the Internet, other wide area networks, local area net 
works, metropolitan area networks, satellite links, cable 
networks, and so on. 

0071. A subscriber account manager 116 for managing 
Subscriberaccounts, including a Subscriberaccountgen 
erator 324 for generating/modifying Subscriber 
accounts based on Subscriber input (e.g., received via a 
web interface); an unassigned communication param 
eter retrieval module 326 for retrieving communication 
parameters from the communication profile database 
118; and a local profile generator 328 for aggregating the 
communication profile information needed for a Sub 
scriberaccountand creating a communication profile for 
a respective network for that subscriber account in 
accordance with the communication profile creation 
parameters 334 from the cellular network operators. 

0.072 Communication profile database 118 for storing 
unassigned communication parameters and network 
preferences, including a plurality of unassigned commu 
nication parameters 332 (e.g., IMSIs, MSISDNs, etc.) 
provided by the cellular network operators (e.g., global 
cellular network operator 106 or local cellular network 
operators 108); communication profile creation param 
eters 334 from respective cellular network operators that 
determine how communication profiles are to be gener 
ated for each respective cellular network operator; and 
limits of service 336 for indicating the geographical 
and/or time and date limits for the unassigned commu 
nication parameters Supplied to the communication 
management system 110 by the cellular network opera 
tors (e.g., the limits of service indicate an expiration date 
for a communication parameter, or a geographic area in 
which the communication parameter will be effective). 
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0073. A signal routing gateway 120 for translating 
requests from the cellular network operators (e.g., global 
cellular network operator 106 and/or local cellular net 
work operators) to server modules (e.g., HLR 122, SCP 
124 and/or SMSC 128) within the communication man 
agement system 110 and replies from the various mod 
ules to the cellular network operators, as described in 
greater detail above with reference to FIG. 1B. 

0074. A home location register 122 for tracking current 
communication profile information for a plurality of 
mobile devices (e.g., 102 in FIGS. 1A, 2) registered with 
the communication management system 110, including 
an authentication module 338 for authenticating mobile 
devices 102 in response to requests received via the 
cellular network operators (e.g., global cellular network 
operator 106 and/or local cellular network operators 
108) by providing registration information (e.g., MSIS 
DNs) associated with the requesting network. The home 
location register 122 also stores subscriber identity 
information (e.g., 340-1, 340-2, 340-M, etc.), which, in 
accordance with some embodiments, includes one or 
more records of a current cellular network operator with 
which the mobile device is connected and/or a current 
communication profile (e.g., IMSI/MSISDN) that is 
being used by the device. 

0075. A signal control point 124 for controlling the 
mobile services for those subscribers that have pre-paid 
service plan (e.g., by determining whether sufficient 
funds are available to allow a communication to be com 
pleted). 

0076. A local communication profile manager 126 for 
managing local communication profiles stored on the 
mobile device 102 in FIG. 2. The local communication 
profile manager 126 includes subscriber accounts 344 
(e.g., generated using information from the account 
manager 324) which store subscriber cellular network 
operator Subscription preferences, and maintains infor 
mation about the communication profiles that are asso 
ciated with a subscriber (e.g., with the mobile device 102 
of the subscriber). The local communication profile 
manager 126 also includes a Subscriber account infor 
mation updater 346 for updating account information as 
changes occur at the communication management sys 
tem 110. For example, when a mobile device 102 is 
provided with a new local communication profile by the 
communication management system 110, the Subscriber 
account associated with the mobile device 102 is 
updated to reflect the association of the new local com 
munication profile with the subscriber account; addi 
tionally, when the mobile device 102 connects to a new 
cellular network operator, the Subscriber account asso 
ciated with the mobile device 102 is updated to reflect 
the current active communication profile of the mobile 
device 102. In accordance with some embodiments, the 
local communication profile manager 126 also includes 
a payload generator 348 for selecting new local commu 
nication profile(s) for the subscriber, as needed, and 
preparing a data payload, for delivery to the mobile 
device 102 that will, when delivered to the mobile device 
102, enable the mobile device 102 to use the new local 
communication profile. The local communication pro 
file manager 126 also includes a payload transmitter 
module 350 for transmitting the data payload with the 
new local communication profile to a payload transmit 
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ter server (e.g., 112 in FIG. 1A) that repackages the 
payload (e.g., as a data message that instructs the mobile 
device 102 to load the new local communication profile 
on the mobile device 102) and sends the payload to the 
mobile device 102. In some embodiments, the payload 
transmitter server 112 is part of the communication 
management system 110. 

0077. A short message service center 128 for process 
ing outgoing messages (e.g., SMS, EMS, etc.) from 
mobile devices 102 that are using communication pro 
files that are managed by the communication manage 
ment system 110 and processing incoming messages for 
mobile devices 102 using communication profiles that 
are managed by the communication management sys 
tem 110. 

0078. A payment management module 130 for manag 
ing payments received by cellular network operators for 
mobile devices 102 that have communication profiles 
that are managed by the communication management 
system 110, and managing the transfer of funds to a 
central prepaid account, as necessary. 

0079. Each of the above identified programs, modules 
and/or data structures may be stored in one or more of the 
previously mentioned memory devices, and corresponds to a 
set of instructions for performing the functions described 
above. The above identified modules or programs (i.e., sets of 
instructions) need not be implemented as separate Software 
programs, procedures or modules, and thus various Subsets of 
these modules may be combined or otherwise re-arranged in 
various embodiments. In some embodiments, the memory 
306 may store a subset of the modules and data structures 
identified above. Furthermore, the memory 306 may store 
additional modules and data structures not described above. 
Similarly, while the above identified memory devices are 
shown in a single computing device, it should be understood 
that each of the modules could be implemented on a separate 
hardware device (e.g., as one or more distinct computer serv 
ers) in Some embodiments. 
0080 Attention is now directed towards FIG. 4, which 
illustrates an exemplary data structure for storing Subscriber 
identity information 340 at the communication management 
system (e.g., 110 in FIGS. 1A, 3). In some embodiments, this 
exemplary data structure, or an analogous data structure, is 
stored in the HLR (e.g., 122 in FIGS. 1A, 3) of the commu 
nication management system 110. Typically, this data struc 
ture relates together all of the communication profiles for a 
subscriber so that messages received from the mobile device 
(e.g., 102 in FIGS. 1A, 2) are associated with the subscriber 
and so that messages received at the communication manage 
ment system 110 for the subscriber can be forwarded to the 
mobile device 102 even when the mobile device 102 switches 
from being connected with a first cellular network operator to 
being connected with a second cellular network operator. In 
other words, even though typically, only a single communi 
cation profile is active at the mobile device 102 at any given 
time, multiple communication profiles for the mobile device 
102 can be actively monitored at the communication manage 
ment system 110, and communications using one of the com 
munication profiles that is associated with the mobile device 
102, but is not actively in use by the mobile device 102, can be 
received at the communication management system 110, and 
subsequently forwarded to the mobile device 102, as 
described in greater detail below. The stored subscriber iden 
tity information 340 relates the various communication pro 
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files associated with the subscriber (e.g., the mobile device/ 
SIM card of the subscriber), thereby enabling the 
communication management system 110 to forward mes 
sages for the subscriber to the mobile device 102, as neces 
Sary. 

0081. The subscriber identity information for a respective 
subscriber (e.g., Subscriber 1 Identity information 340-1) 
includes device identifiers (e.g., IMSIs) and registration 
information (e.g., MSISDNs) for a plurality of different cel 
lular network operators that are associated with the sub 
scriber. The subscriber identity information includes home 
cellular network operator subscriber information 402, includ 
ing communication parameters such as: a home cellular net 
work operator device identifier (e.g., IMSI) 404 and home 
cellular network operator registration information (e.g., 
MSISDN) 406. It should be understood that the home 
MSISDN of a subscriber is more commonly known as a 
primary phone number of the subscriber. 
0082. The subscriber information also includes global cel 
lular network operator subscriber information 410, including 
communication parameters such as: a global cellular network 
operator device identifier (e.g., IMSI) 412, a global cellular 
network operator registration (e.g., MSISDN), which is either 
preassigned or selected by the communication management 
system 110, as needed, and any global cellular network opera 
tor parameters 416 that indicate access requirements or limi 
tations for the global cellular network operator (e.g., 106 in 
FIG. 1A). The subscriber information also includes local 
cellular network operator subscriberinformation (e.g., 418-1, 
418-P, etc.) for one or more local cellular network operators 
108; the local cellular network operator information for each 
local cellular network operator 108 includes communication 
parameters such as: a local cellular network operator device 
identifier (e.g., IMSI) (e.g., 420-1, 420-P, etc.); a local cellular 
network operator registration information (e.g., MSISDN) 
(e.g., 422-1m 422-P, etc.) that is selected by the communica 
tion management system 110, as needed; and any local cel 
lular network operator parameters (e.g., 424-1, 424-P, etc.) 
that indicate access requirements or limitations for the local 
cellular network operator 108. 
0083. In some embodiments, one or more of the device 
identifiers (e.g., IMSIs) in the subscriber identity information 
is part of a communication profile that is managed by the 
communication management system 110. In some embodi 
ments the device identifiers that are part of a communication 
profile in the home communication Subscriber information 
402 that is managed by a home cellular network operator 
while a plurality of communication profiles that use global 
cellular network operator subscriber information 410 and the 
local cellular network operator subscriber information 418 
are managed by the communication management system 110. 
In other words, a request to register the mobile device 102 for 
connection to a respective cellular network operator using a 
home communication profile (e.g., home IMSI and/or 
MSISDN) will be directly routed to home cellular network 
operator without going through the communication manage 
ment system 110 for authentication, while a request to regis 
ter the mobile device for connection to a respective cellular 
network operator using a global communication profile (e.g., 
global IMSI and/or MSISDN) or a local communication pro 
file (e.g., local IMSI and/or MSISDN) is relayed from the 
respective cellular network operator to the communication 
management system 110 for authentication. In some of these 
embodiments, the subscriber identity information also 
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includes common parameters 426 for the home location reg 
ister 122 at the communication management system 110 that 
are common for all of the subscriber information that is man 
aged by the communication management system 110. 
0084. In some embodiments, home subscriber informa 
tion that is managed by a home cellular network operator is 
provided to the communication management system and is 
stored as home subscriber information 402 in the subscriber 
identity information 340 at the communication management 
system, 110. It should be understood that the home subscriber 
information is not typically modified by the communication 
management system 110. In some embodiments, the global 
Subscriber information 410 is managed by the communica 
tion management system 110 and is static (e.g., while the 
global subscriber information can be modified by the com 
munication management system 110, it is typically not modi 
fied, so that the mobile device 102 can always use the global 
Subscriber information to access the communication manage 
ment system 110). In some embodiments, the local subscriber 
information 420 is dynamic subscriber information which is 
managed by the communication management system 110 and 
is modified at the mobile device 102 and at the communica 
tion management system 110 to match the cellular network 
operator access requirements of the mobile device 102 (e.g., 
by adding subscriberinformation when the mobile device 102 
needs to connect to a new cellular network operator and/or 
removing subscriberinformation when the mobile device 102 
has not connected to one of the local cellular network opera 
tors 108 for more thana predetermined period of time, such as 
one month). 
I0085 For example, typically, when a subscriberpurchases 
a SIM card, phone or service plan, in accordance with some 
embodiments, the SIM card is pre-provisioned with home 
cellular network operator IMSI 404 and home cellular net 
work operator MSISDN 406 as a primary communication 
profile and global cellular network operator IMSI 412 and 
(optionally) a global cellular network operator MSISDN 416 
as a first alternative communication profile. When a sub 
scriber first accesses the HLR 122 of the communication 
management system 110 using the global cellular network 
operator IMSI 412, the HLR 122 notifies the local commu 
nication profile manager (e.g., 126 in FIG.3) of this event and 
a location of the mobile device 102. The local communication 
profile manager 126 checks the subscriber identity informa 
tion (e.g., 340-1 for the subscriber) to determine which local 
communication profiles 418 have already been sent to the 
mobile device 102, and determines if another local commu 
nication profile (e.g., a local IMSI) is needed in order for the 
mobile device 102 to connect to a local cellular network 
operator 108 at the current location of the mobile device 102. 
If another local communication profile is needed, the new 
local communication profile is sent to the mobile device 102 
as described in greater detail below, and additional local 
cellular network operator subscriber information is added to 
the subscriber identity information (e.g., 340-1) for the sub 
scriber associated with the mobile device 102. 

0086 Attention is now directed towards FIGS. 5A-5D, 
which illustrate a process 500 for dynamically providing 
communication profiles to a mobile device (e.g., 102 in FIGS. 
1A, 2). The mobile device 102 stores a plurality of commu 
nication profiles comprising one or more local communica 
tion profiles (e.g., one of the local communication profiles 
238 in FIG. 2) and a global communication profile (e.g., 236 
in FIG. 2). In some embodiments, the mobile device 102 also 
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stores a home communication profile (e.g., 230 in FIG. 2). In 
Some embodiments the communication profiles are stored in 
a SIM card in the mobile device 102. In some embodiments, 
a communication profile includes an IMSI. In some embodi 
ments a communication profile includes a MSISDN. In some 
embodiments, the global communication profile (e.g., 236 in 
FIG. 2) and the new local communication profile are managed 
by a communication management system (e.g., 110 in FIGS. 
1A, 3). It should be understood that, in accordance with some 
embodiments, the mobile device 102 initially only has a glo 
bal communication profile (e.g., 236 in FIG. 2) and a home 
communication profile (e.g., 230 in FIG. 2), and one or more 
local communication profiles are only stored on the mobile 
device 102 after they have been provided to the mobile device 
102 as described in greater detail below. 
I0087. The mobile device 102 determines (501) local 
access requirements for connecting to an available local cel 
lular network operator 108 without roaming charges (e.g., 
using a local access requirement database 224 in FIG. 2). In 
Some embodiments, determining the local access require 
ments includes requesting (502) connection to the available 
local cellular network operator 108 using a respective local 
communication profile. In some embodiments, the respective 
local communication profile is a “last used communication 
profile that was last used by the mobile device 102 to connect 
to a cellular network operator. In some embodiments, the 
respective local communication profile is a currently active 
communication profile that is loaded in an active region of a 
SIM card of the mobile device 102. For example, if the mobile 
device 102 was previously located in China and used a first 
communication profile to connect to cellular network opera 
tor in China (e.g., CHINAMOBILE) and the mobile device 
102 is transported to India, the mobile device 102 first 
attempts to connect to a local cellular network operator 108 
(e.g., AIRTEL) in India using the first communication profile 
that was used to connect to the cellular network operator in 
China. Typically, this attempt will fail unless the previous 
cellular network operator (e.g., CHINAMOBILE) has a 
roaming agreement with the local cellular network operator 
108 (e.g., AIRTEL). 
I0088. The local cellular network operator 108 receives 
(504) the request to connect to the local cellular network 
operator 108 and determines whether the request is valid 
(e.g., whether the communication profile used by the mobile 
device 102 to connect to the local cellular network operator 
108 is a valid communication profile for the local cellular 
network operator 108). If the request is valid (506), the local 
cellular network operator 108 verifies the local communica 
tion profile, if necessary, or simply registers the mobile device 
102 with the local cellular network operator 108, as described 
in greater detail below with reference to operations 576-594. 
In other words, if the mobile device 102 is currently using a 
local communication profile that is recognized by the local 
communication network operator, then the mobile device 102 
will be able to communicate (e.g., send/receive phone calls, 
messages and/or data) over the local cellular network that is 
controlled by the local cellular network operator 108. Con 
tinuing the example above, if CHINAMOBILE is also avail 
able in India, then the mobile device 102 will continue to use 
CHINAMOBILE while in India. It should be understood that, 
in some embodiments, even if CHINAMOBILE has a roam 
ing agreement with AIRTEL, it is advantageous to Switch to 
an AIRTEL communication profile so as to enable the mobile 
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device to communicate as a local device on the AIRTEL 
network, as described in greater detail below. 
I0089. If the request is not valid (507), the local cellular 
network operator 108 sends (508) location information to the 
mobile device 102 without granting the mobile device 102 a 
connection to the local cellular network operator 108. In other 
words, in some embodiments, when a cellular tower receives 
a request for access from a mobile device 102 the cellular 
tower sends back information that is sufficient for the mobile 
device 102 to determine a location of the cellular tower and/or 
an identity of the local cellular network operator 108 (e.g., a 
mobile country code or a mobile network code). In response 
to the request, in some embodiments, the mobile device 102 
receives (510) information that identifies a location of the 
mobile device 102 without being connected to the local cel 
lular network operator 108. Continuing the example 
described above, if the local cellular network operator 108 
(e.g., AIRTEL) in India is different from the local cellular 
network operator 108 (e.g., CHINAMOBILE) in China, then 
the local cellular network operator 108 (e.g., AIRTEL) in 
India will provide the mobile device 102 with information 
indicating that the mobile device 102 is in India (e.g., either 
by providing explicit location information or by providing an 
identifier of the local cellular network operator 108). 
0090 Alternatively, in some embodiments, the mobile 
device 102 independently determines a location of the mobile 
device 102 (e.g., by using a global positioning system 
receiver to receive satellite positioning signals and determin 
ing a current position of the mobile device 102 based on those 
signals). In some embodiments, the mobile device 102 deter 
mines (512) the local access requirements of the local cellular 
network operator 108 based on the location of the mobile 
device 102 (e.g., a location that is indicated by the commu 
nication from the local cellular network operator 108). 
0091 Based on the local access requirements, the mobile 
device 102 determines whether the plurality of communica 
tion profiles include a local communication profile that sat 
isfies the local access requirements. In some embodiments, 
determining whether the plurality of communication profiles 
include a local communication profile that satisfies the local 
access requirements includes searching the plurality commu 
nication profiles for a local communication profile that satis 
fies the local access requirements. In some embodiments, the 
search comprises comparing one or more of the communica 
tion profiles to an identifier of the local cellular network 
operator 108 to identify a communication profile associated 
with the local cellular network operator 108. Continuing the 
example described above, once the mobile device 102 has 
determined that the communication profile associated with 
CHINAMOBILE cannot be used to connect to the local cel 
lular network operator 108 in India (e.g., AIRTEL), the 
mobile device 102 searches within its memory (e.g., within a 
set of communication profiles stored in a SIM card) for a 
communication profile that matches the local access require 
ments (e.g., a communication profile that can be used to 
connect the mobile device to the AIRTEL cellular network 
operator). 
0092. If one or more communication profiles are found 
(514) that meet the local access requirements, then the mobile 
device 102 selects (515) one of the communication profiles 
that meets the local access requirements to load as an active 
profile in the SIM card. The communication profile is subse 
quently loaded as an active communication profile and there 
after used to connect to the local communication network 
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operator, as described in greater detail below with reference 
to operations 572-594. In other words, when the plurality of 
communication profiles stored in the mobile device 102 
include a respective local communication profile that satisfies 
the local access requirements, the mobile device 102 connects 
to the local cellular network operator 108 using the respective 
local communication profile. Continuing the example 
described above, the mobile device 102 identifies a commu 
nication profile for the AIRTEL cellular network operator and 
connects to the AIRTEL cellular network. 

0093. If no communication profiles are found (516) that 
meet the local access requirements, then the mobile device 
102 retrieves a local communication profile from a commu 
nication management system 110, as described in greater 
detail below with reference to operations 518-542. In other 
words, operations 518-542 are performed when the plurality 
of communication profiles does not include a local commu 
nication profile that satisfies the local access requirements. 
0094. The mobile device 102 connects (518) to the global 
cellular network operator 106 using a global communication 
profile. In some embodiments, the mobile device 102 selects 
(520) a global communication profile that is associated with a 
global cellular network operator as an active communication 
profile. In some embodiments the selected communication 
profile is moved (521) into an active location in the SIM card. 
It should be understood that, in some embodiments, there is 
only a single active location in the SIM card (e.g., a location 
from which the mobile device 102 acquires communication 
profile information when attempting to connect to a cellular 
network operator). In some of these embodiments, when the 
selected communication profile is moved into the active loca 
tion in the SIM card, the previously active SIM profile is 
moved to a temporary storage location for later use. Continu 
ing the example described above, when no communication 
profile exists for AIRTEL, a global communication profile for 
a global network operator (e.g., AT&T) that has roaming 
agreements with cellular network operators in many coun 
tries (including India) is moved into the active location in the 
SIM card and the CHINAMOBILE communication profile is 
moved to another location (e.g., a temporary storage location) 
on the SIM card. 

0095. In some embodiments, the mobile device 102 is 
reset (522) so that the mobile device 102 begins using the 
global communication profile. In some embodiments, the 
mobile device 102 sends (523), to the global cellular network 
operator 106, a request to connect to the global cellular net 
work operator (e.g., a request to connect to a local partner 
cellular network operator of the global cellular network 
operator) using the global communication profile. In some 
embodiments, the request is transmitted first to a partner 
cellular network operator (e.g., a cellular network operator 
with which the global cellular network operator has roaming 
agreements) and is Subsequently forwarded to the global cel 
lular network operator 106 by the partner cellular network 
operator, as described in greater detail above with reference to 
FIG. 1C. 

0096. After receiving the request from the mobile device 
102, the global cellular network operator 106 verifies (524) 
the global communication profile. In some embodiments 
(e.g., when the global cellular network operator manages the 
global communication profile) the global cellular network 
operator handles the verification of the global communication 
profile at the global cellular network operator, and registers 
(525) the mobile device 102 with the global cellular network 
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operator 106 without involving a separate communication 
management system 110. In other embodiments (e.g., where 
a communication management system 110 manages the glo 
bal communication profile), the global cellular network 
operator 106 routes (526) the request from the mobile device 
102 to a communication management system 110. In some 
embodiments, the request is routed to the communication 
management system 110 using (527) a network-specific 
address that is specific to the global cellular network operator 
106, as described in greater detail below with reference to 
FIGS 6A-6B. 

0097. In accordance with some embodiments, the commu 
nication management system 110 receives (528), from the 
global cellular network operator 106, a request to connect the 
mobile device 102 to the global cellular network operator 106 
using a global communication profile. In other words, the 
communication management system 110 receives a for 
warded communication from the mobile device 102 that indi 
cates that the mobile device 102 is attempting to connect to 
the global cellular network operator 106 using the global 
communication profile. Continuing the example described 
above, when the subscriber enters India, the mobile device is 
unable to connect to any cellular network operator using the 
CHINAMOBILE communication profile and thus uses an 
AT&T communication profile to establish a connection to a 
cellular network operator (e.g., AT&T), where AT&T pro 
vides coverage in India as well as many other countries that 
may be visited by the subscriber. In some embodiments, the 
request also indicates the location (e.g., India) of the mobile 
device 102 (e.g., by including a mobile country code or a 
mobile network code). In some embodiments, the communi 
cation management system 110 or a signal routing gateway 
(e.g., 120 in FIG. 3) within the communication management 
system 110 translates (530) the network-specific address 
associated with the request into an internal address for the 
server module that is associated with the network-specific 
address. 

0098. In some embodiments, the request is generated with 
the global communication profile (e.g., an IMSI) and an 
authentication key (e.g., a Ki) (e.g., by using the Ki and the 
IMSI to generate a random number required by GSM authen 
tication mechanisms). The communication management sys 
tem 110 or an authentication module (e.g., 338 in FIG. 3) 
within the communication management system 110 authen 
ticates (531) the request using the same authentication key 
(e.g., the Ki). It should be understood that both the mobile 
device 102 and the communication management system 110 
have distinct copies of the same authentication key (e.g., so as 
to enable encryption and decryption of messages between the 
mobile device 102 and the communication management sys 
tem 110 using the Kias a private key to generate other keys or 
random numbers). If the request cannot beauthenticated, then 
the request is rejected and the process ends. When the request 
is properly authenticated, then the communication manage 
ment system 110 proceeds to process (532) the request. In 
Some embodiments, processing the request includes retriev 
ing registration information (e.g., an MSISDN) that is asso 
ciated with the global cellular network operator 106 (e.g., a 
global communication profile such as the global IMSI) and 
preparing to deliver the registration information to the mobile 
device 102. For example, the home location register (e.g., 122 
in FIG.3) looks through subscriber identity information (e.g., 
340 in FIGS. 3-4) and identifies, based on the global commu 
nication profile (e.g., the IMSI used by the mobile device 102) 
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registration information (e.g., an MSISDN) that matches the 
global communication profile. In some embodiments pro 
cessing the request also includes automatically preparing a 
new local communication profile for the mobile device 102 as 
discussed in greater detail below with reference to operations 
545-567. 

0099. The server module (e.g., HLR 122 in FIG. 3) pre 
pares to send a reply to the mobile device 102, the reply 
including the registration information. In some embodiments, 
the communication management system 110 or a signal rout 
ing gateway (e.g., 120 in FIG. 3) within the communication 
management system 110 translates (534) the reply by replac 
ing an internal address for the server module (e.g., home 
location register 122 in FIG. 3) with the network-specific 
address for the server module (e.g., home location register 
122 in FIG.3) that was used to address the original request, as 
described in greater detail below with reference to FIGS. 
6A-6B. 

0100. The communication management system 110 sends 
(536) the reply, including verification of the registration 
request and registration information (e.g., an MSISDN), to 
the global cellular network operator 106 for delivery to the 
mobile device 102. In some embodiments, the reply is 
addressed using (537) a network-specific address for the 
server module (e.g., the reply appears to be sent from a server 
module that has the same network-specific address that was 
used to address the original request). In other words, in some 
embodiments, the global cellular network operator 106 is 
completely unaware of the existence of the internal address 
for the server module (e.g., HLR 122 in FIG. 3). In some 
embodiments, after receiving the reply from the communica 
tion management system 110, the global cellular network 
operator 106 registers (525) the mobile device 102 with the 
global cellular network operator 106 by routing (540) the 
reply from the communication management system 110 to 
the mobile device 102. In some embodiments, the reply uses 
(541) the network-specific address for the server module. The 
mobile device 102 receives (542) the registration information 
(e.g., an MSISDN) for the global cellular network operator 
106 and is thereby enabled to connect to the global cellular 
network operator as a registered mobile device 102. Continu 
ing the example described above, the mobile device 102 can 
now make and receive phone calls, make and receive SMS/ 
EMS/MMS messages and/or send and receive data over the 
AT&T network using the AT&T communication profile, and 
the mobile device has a phone number associated with the 
AT&T network. 

0101. In some embodiments, after being connected to the 
global cellular network operator 106 as a registered mobile 
device 102, the mobile device 102 makes/receives one or 
more phone calls, sends/receives one or more SMS/EMS/ 
MMS messages and/or sends/receives data using the global 
communication profile. In other words, once the mobile 
device 102 is connected with the global cellular network 
operator 106, the mobile device 102 is capable of performing 
all of the standard communication functions of a cellular 
phone. 
0102. In some embodiments, the mobile device 102 
requests (543) a new local communication profile through the 
global cellular network operator 106. In other words, in some 
embodiments, the mobile device 102 determines (e.g., based 
on the mobile country code or mobile network code of one or 
more nearby cellular towers) that a new local communication 
profile is necessary to connect to the local cellular network 
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operators 108 and sends this information to the communica 
tion management system 110 via the global cellular network 
operator 106 using the active and registered global commu 
nication profile. When the global cellular network operator 
106 receives the request for the new local communication 
profile, the global cellular network operator 106 relays (544) 
the request for the new local communication profile to the 
communication management system 110. Continuing the 
example above, the mobile device 102 sends a request to the 
communication management system 110 using the global 
AT&T communication profile, where the request is for an 
AIRTEL communication profile for connecting with the AIR 
TEL local cellular network operator 108 in India. 
(0103. In other words, in accordance with some embodi 
ments the communication management system 110 receives 
an explicit request for a new local communication profile 
from the mobile device 102 after the mobile device 102 is 
connected to the global cellular network operator 106 using 
the global communication profile; while in accordance with 
other embodiments, the communication management system 
110 receives an implicit request for a new local communica 
tion profile when registration with the global communication 
network operator is requested (thereby indicating that the 
mobile device 102 does not have a local communication 
profile that is valid for any of the available local cellular 
network operators 108). In either case, the communication 
management system 110 initiates (545) a process to generate 
a new local communication profile for the mobile device 102. 
For example, the communication management system 110 
sends identification information for the mobile device 102 
(e.g., a current global communication profile of the mobile 
device 102) and information about the location of the mobile 
device 102 (e.g., a mobile country code or a mobile network 
code) that indicates which communication profile(s) are 
needed by the mobile device 102 (e.g., which local cellular 
network operators are active at the location of the mobile 
device 102). 
0.104 Inaccordance with some embodiments, the commu 
nication management system 110 determines (546) local cel 
lular network operators 108 that are available at the location 
of the mobile device 102. In some embodiments, the commu 
nication management system 110 uses the location reported 
by HLR122 (e.g., based on the communication from the VLR 
with which the mobile device 102 is currently attached) to 
identify potential local cellular network operators. The com 
munication management system 110 determines whether any 
new local communication profiles are available for any of the 
potential local cellular networks operators. If a new local 
communication profile is not available (547) either because 
all of the local communication profiles for the potential local 
cellular network operator are assigned to other mobile 
devices 102 or because there are no potential local cellular 
network operators with service at the location of the mobile 
device 102, then the communication management system 110 
may allow (548) the mobile device 102 to continue connect 
ing to the global cellular network operator. 
0105. If one or more new local communication profiles are 
(550) available, the communication management system 110 
or the local communication profile manager (e.g., 126 in FIG. 
3) within the communication management system 110 allo 
cates (551) one of the new local communication profiles to the 
mobile device 102. In some embodiments, the communica 
tion management system 110 or the local communication 
profile manager (e.g., 126 in FIG. 3) within the communica 
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tion management system 110 records the new allocation in a 
server module that manages the communication profiles (e.g., 
HLR 122 in FIG. 3). In other words, the server module (e.g., 
HLR 122 in FIG. 3) within the communication management 
system 110 that receives requests from the mobile device 102 
to connect to communication network operators and that 
receives requests from other devices to communicate with the 
mobile device 102 is provided with the most up to date sub 
scriber identification information. Consequently, this server 
module (e.g., HLR 122 in FIG. 3) is enabled to: (A) authen 
ticate requests by the mobile device 102 to connect to cellular 
network operators, and (B) properly route incoming commu 
nications to and from the mobile device 102. 

0106. In some embodiments, the communication manage 
ment system 110 or a payload generator (e.g., 348 in FIG. 3) 
within the communication management system 110 gener 
ates (554) a payload for delivering the new local communi 
cation profile to the mobile device 102. The payload includes 
a new communication profile (e.g., a device identifier Such as 
an IMSI and, optionally registration information Such as a 
MSISDN) for the new communication profile. The commu 
nication management system 110 or a payload transmitter 
module (e.g., 350 in FIG. 3) in the communication manage 
ment system 110 sends (555) the payload to a payload trans 
mitter server (e.g., 112 in FIG. 1A) for delivery to the mobile 
device 102. The payload transmitter server 112 receives (556) 
the payload. After receiving the payload, the payload trans 
mitter server 112 generates (558) a transmission vector (e.g., 
an SMS message with a data portion that contains the pay 
load) for the payload. In other words, the payload transmitter 
server 112 assembles the payload received from the commu 
nication management system 110 into a format that can be 
delivered to the mobile device 102 and will be recognized by 
the SIM card. In some embodiments the payload transmitter 
server 112 uses keys designated by the SIM card manufac 
turer or the communication management system 110 to 
encrypt (559) the payload. 
0107 The payload transmitter server 112 delivers (560) 
the payload via the transmission vector. For example, when 
the payload is formatted as an over-the-air SMS message with 
a data portion containing the payload, the SMS message can 
be delivered via variety of delivery methods, such as by using 
short message peer-to-peer protocol, a short message service 
broker, or SS7 based delivery. It should be understood that, in 
accordance with Some embodiments the payload transmitter 
server 112 is distinct from the communication management 
system 110. In other embodiments the payload transmitter 
server 112 is a part of the communication management sys 
tem 110. In some embodiments the payload is delivered 
directly to the mobile device 102. In accordance with other 
embodiments, the payload is sent to the global cellular net 
work operator 106 for delivery to the mobile device 102. In 
these embodiments, the global cellular network operator 106 
receives (562) the payload from the global cellular network 
operator 106 and transmits (563) the payload to the mobile 
device 102 (e.g., in the form of a SMS message). In other 
words, in some embodiments, the communication manage 
ment system 110 sends the payload to the mobile device 102 
via the global cellular network operator 106, where the pay 
load includes a local communication profile that enables the 
mobile device 102 to obtain access to a local cellular network 
operator, as described in greater detail below. 
0108. In some embodiments, after connecting to the glo 
bal cellular network operator 106 and before receiving the 
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new local communication profile (e.g., as a payload from the 
communication management system 110) from the commu 
nication management system 110 the mobile device 102 con 
tinues to use the global communication profile to connect to 
the global cellular network operator 106 to perform one or 
more communication operations (e.g., making/receiving 
phone calls, sending/receiving SMS messages, sending/re 
ceiving data, etc.). 
0109. The mobile device 102 receives (566) the new local 
communication profile (e.g., a communication profile that 
satisfies the local access requirements) via the global cellular 
network operator 106. It should be understood that the new 
local communication profile is being transmitted to the 
mobile device 102 using the currently active communication 
profile of the mobile device 102 (e.g., the global communi 
cation profile). In other words, the mobile device 102 must be 
connected with a cellular network operator in order to receive 
the new local communication profile. By connecting with the 
global communication profile (e.g., a communication profile 
for a cellular network operator that has a large service area) 
the mobile device 102 is very likely to be able to connect to a 
cellular network operator, and, thus, is also more likely to be 
able to receive the new local communication profile. 
0110. In some embodiments, receiving the new local com 
munication profile includes receiving (567) the payload from 
the global cellular network operator. In some embodiments 
the payload is received as an SMS. In some embodiments the 
SMS is a binary SMS (e.g., and SMS that is not displayed on 
the mobile device, but instead causes the mobile device to 
perform one or more of operations 566-574). In some 
embodiments, the mobile device 102 extracts (568) the new 
local communication profile from the payload (e.g., by 
decrypting the payload using the designated keys). Once the 
local communication profile is available to the mobile device 
102, it is selected (570) by the mobile device 102 as the active 
communication profile for the mobile device 102. Continuing 
the example described above, in response to the request for 
the new local communication profile, the mobile device 102 
receives an SMS over the global AT&T network that contains 
an AIRTEL communication profile. 
0111. In some embodiments, after selecting a communi 
cation profile (e.g., the new local communication profile) as 
the active communication profile, the selected communica 
tion profile is moved (572) into the active location in the SIM 
card, as described in greater detail above. After the selected 
communication profile has been moved into the active loca 
tion in the SIM card, the mobile device 102 is reset (573). 
Continuing with the example described above, the mobile 
device 102 loads the AIRTEL communication profile (e.g., an 
IMSI associated with AIRTEL) into the active region of the 
SIM card of the mobile device 102 and, optionally, moves the 
global AT&T communication profile to a temporary storage 
area on the SIM card. 

(O112 The mobile device 102 connects (574) to the local 
cellular network operator 108 using the new local communi 
cation profile that was received via the global cellular network 
operator 106. In some embodiments, connecting to the local 
cellular network operator 108 includes performing one or 
more of operations 575-592. In some embodiments the 
mobile device 102 sends (575) a request to connect with the 
local cellular network operator 108 using a local communi 
cation profile. Continuing the example from above, the 
mobile device 102 sends a request to AIRTEL to register the 
mobile device 102 using the AIRTEL communication profile. 
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0113. In some embodiments, after receiving the request 
from the mobile device 102, the local cellular network opera 
tor 108 verifies (576) the local communication profile. In 
Some embodiments, such as embodiments where the local 
cellular network operator 108 manages the local communi 
cation profile, the local cellular network operator 108 handles 
the verification of the local communication profile at the local 
cellular network operator, and registers (577) the mobile 
device 102 with the local cellular network operator 108 with 
out involving a separate communication management system 
110. In other embodiments, such as embodiments where a 
communication management system 110 manages the local 
communication profile, the local cellular network operator 
108 routes (578) the request from the mobile device 102 to a 
communication management system 110. In some embodi 
ments, the request is routed to the communication manage 
ment system 110 using (579) a network-specific address that 
is specific to the local cellular network operator 108, as 
described in greater detail below with reference to FIGS. 
6A-6B. It should be understood that typically, this network 
specific address will be different from the network-specific 
address used by the global cellular network operator 106 that 
was discussed above. 

0114. The communication management system 110 
receives (580), from the local cellular network operator 108, 
a request to connect the mobile device 102 to the local cellular 
network operator 108 using a local communication profile. In 
other words, the communication management system 110 
receives a forwarded communication from the mobile device 
102 that indicates that the mobile device 102 is attempting to 
connect to the local cellular network operator 108 (e.g., AIR 
TEL) using the local communication profile. In some 
embodiments, the request also indicates the location of the 
mobile device 102 (e.g., by including a mobile country code 
or a mobile network code). In some embodiments, the com 
munication management system 110, or a signal routing gate 
way (e.g., 120 in FIG. 3) within the communication manage 
ment system 110, translates (582) the network-specific 
address associated with the request into an internal address 
for the server module that is associated with the network 
specific address. 
0115. In some embodiments, the request is generated with 
(e.g., an IMSI) and an authentication key (e.g., a Ki) (e.g., a 
random number generated by using the Ki). The communi 
cation management system 110 or an authentication module 
(e.g., 338 in FIG. 3) within the communication management 
system 110 authenticates (583) the request using the same 
authentication key (e.g., the Ki) that is associated with the 
local IMSI. If the request cannot be authenticated (e.g., if the 
random number generated by the mobile device 102 and the 
random number generated by the communication manage 
ment system 110 are not matched), then the request is rejected 
and the process ends. When the request is properly authenti 
cated, then the communication management system 110 pro 
ceeds to process (584) the request. It should be understood 
that in some embodiments the authentication key (e.g., Ki) 
that is used to authenticate the request to connect to the global 
cellular network operator 106 is identical to the authentica 
tion key (e.g., Ki) that is used to authenticate the request to 
connect to the local cellular network operator 108 (e.g., 
because the global communication profile and the local com 
munication profile are both managed by the communication 
management system 110). In some embodiments, processing 
the request includes retrieving registration information (e.g., 
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an MSISDN) that is associated with the local cellular network 
operator 108 and preparing to deliver the registration infor 
mation to the mobile device 102. For example, the HLR (e.g., 
122 in FIG. 3) looks through subscriber identity information 
(e.g., 340 in FIGS. 3-4) and identifies, based on the local 
communication profile (e.g., the IMSI used by the mobile 
device 102) registration information (e.g., an MSISDN) that 
matches the local communication profile. 
0116. The server module (e.g., HLR 122 in FIG. 3) pre 
pares to send a reply to the mobile device 102, the reply 
including the registration information. In some embodiments, 
the communication management system 110 or a signal rout 
ing gateway (e.g., 120 in FIG. 3) within the communication 
management system 110 translates (585) the reply by replac 
ing an internal address for the server module (e.g., HLR 122 
in FIG. 3) with the network-specific address for the server 
module (e.g., HLR 122 in FIG. 3) that was used to address the 
original request, as described in greater detail below with 
respect to FIGS. 6A-6B. 
0117 The communication management system 110 sends 
(586) the reply, including verification of the registration 
request and registration information (e.g., an MSISDN), to 
the local cellular network operator 108 for delivery to the 
mobile device 102. In some embodiments, the reply is 
addressed using (588) a network-specific address for the 
server module (e.g., the reply appears to be sent from a server 
module that has the same network-specific address that was 
used to address the original request). In other words, in some 
embodiments, the local cellular network operator 108 is com 
pletely unaware of the existence of the internal address for the 
server module (e.g., home location register 122 in FIG.3). In 
Some embodiments, after receiving the reply from the com 
munication management system 110, the local cellular net 
work operator 108 registers (577) the mobile device 102 with 
the local cellular network operator 108 by routing (590) the 
reply from the communication management system 110 to 
the mobile device 102. In some embodiments, the reply uses 
(591) the network-specific address for the server module. The 
mobile device 102 receives (592) the registration information 
(e.g., an MSISDN) for the local cellular network operator 108 
and is thereby enabled to connect to the local cellular network 
operator 108 as a registered mobile device 102 (e.g., a mobile 
device 102 that can make and receive phone calls, make and 
receive SMS/EMS/MMS messages and/or send and receive 
data). 
0118. In some embodiments, after being connected to the 
local cellular network operator 108 as a registered mobile 
device 102, the mobile device 102 makes/receives one or 
more phone calls, sends/receives one or more SMS/EMS/ 
MMS messages and/or sends/receives data using the local 
communication profile. In other words, once the mobile 
device 102 is registered with the local cellular network opera 
tor 108, the mobile device 102 is capable of performing all of 
the standard functions of a cellular phone. In particular, in 
some embodiments, the mobile device 102 operates (593) as 
a local phone with a local phone number (e.g., a local 
MSISDN) of the local cellular network operator 108 by com 
municating with another device via the local cellular operator. 
In some embodiments, operating as a local phone includes 
making a phone call using the local phone number (e.g., the 
local MSISDN). It should be understood that, in accordance 
with some embodiments, it is advantageous to operate as a 
local phone for at least the reason that: while the device is 
operating as a local phone, communications (e.g., phone 
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calls, messaging, data transfer) that are made and received by 
the mobile device 102 are handled as local communications 
(e.g., the communications are not charged additional fees 
based on roaming agreements between cellular network 
operators). In other words, while operating as a local phone, 
communications made by and received at the mobile device 
102 are cheaper than analogous communications would be if 
the mobile device 102 was operating as a roaming phone. 
0119. In some embodiments, after sending the reply to the 
local cellular network 108 for delivery to the mobile device 
102, the communication management system 110 checks 
(596) for additional information to send to the mobile device 
102. Such as account status information and cellular network 
operator information. In accordance with some embodi 
ments, the account status information includes one or more of 
a local phone number of the mobile device 102 (e.g., the new 
MSISDN), a prepaid account funds balance. In accordance 
with some embodiments, the cellular network operator infor 
mation includes one or more of a local Support number, a 
calling rate for the local cellular network operator 108. When 
additional information is identified by the communication 
management system 110, the communication management 
system 110 sends (597) a message to the mobile device 102 
with at least a subset of the additional information. In this 
way, the subscriber using the mobile device 102 is able to 
easily determine the current phone number of the mobile 
device 102, to determine cost of communicating using the 
mobile device 102 and to receive support for the mobile 
device 102. For example, when the mobile device 102 enters 
a new country (e.g., India) and receives a new local commu 
nication profile and registers as a local mobile device 102, the 
communication management system 110 sends an SMS mes 
sage to the mobile device 102 that provides the subscriber 
with one or more of their new local phone number, a name of 
the local cellular network operator 108, a service number for 
the local cellular network operator 108, a cost per minute of 
making phone calls, a cost per message of sending SMS 
messages, and an amount of minutes/SMS messages that are 
available using funds from prepaid account. 
0120 In some embodiments, connecting to the global cel 
lular network operator using the global communication pro 
file includes connecting the mobile device 102 to the global 
cellular network operator 106 via one of a first plurality of 
cellular nodes associated with the global cellular network 
operator 106. In some embodiments, each cellular node in the 
first plurality of cellular nodes includes a single cellular tower 
connected to the global cellular network operator 106. Simi 
larly, connecting to the local cellular network operator 108 
using the new local communication profile includes connect 
ing the mobile device 102 to the local cellular network opera 
tor 108 via one of a second plurality of cellular nodes asso 
ciated with the local cellular network operator 108. In some 
embodiments, each cellular node in the second plurality of 
cellular nodes includes a single cellular tower connected to 
the local cellular network operator 108. In other words, in 
Some embodiments, the global cellular network operator 
manages a plurality of cellular towers, and connecting with 
the global cellular network operator includes connecting to a 
cellular tower managed by the global cellular network opera 
tor; and, in contrast, the local cellular network operator man 
ages a plurality of cellular towers, and connecting with the 
local cellular network operator includes connecting to a cel 
lular tower managed by the local cellular network operator. 
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I0121 The advantage of connecting to the global cellular 
network operator is that network coverage provided by the 
first plurality of cellular nodes (e.g., the cellular towers asso 
ciated with the global cellular network operator 106) extends 
over a larger geographical area than network coverage pro 
vided by the second plurality of cellular nodes (e.g., the 
cellular towers associated with the local cellular network 
operator 108). It should be understood that the first plurality 
of cellular nodes associated with the global cellular network 
operator 106 may include one or more cellular nodes operated 
by the global cellular network operator 106 and one or more 
cellular nodes operated by partner cellular network operators 
with whom the global cellular network operator 106 has a 
cellular node sharing agreement (i.e., a roaming agreement), 
as described in greater detail above with reference to FIG.1C. 
Moreover, in some embodiments, the first plurality of cellular 
nodes comprises one or more cellular nodes from the second 
plurality of cellular nodes. In other words, a local cellular 
network operator 108 may have a cellular node sharing agree 
ment (i.e., a roaming agreement) with the global cellular 
network operator 106. 
I0122) However, the large service area of the global cellular 
network operator 106 is typically counterbalanced by a high 
cost of connecting with the global cellular network operator 
106. In particular, typically, cellular network access fees 
charged by the global cellular network operator 106 for com 
munications (e.g., making/receiving phone calls, sending/ 
receiving SMS messages, and/or sending/receiving data) 
from a respective geographic region (e.g., India) are higher 
than cellular network access fees charged by the local cellular 
network operator 108 for communications from the respec 
tive geographic region (e.g., India). For example, the cost per 
minute of calling to the US from India using a global com 
munication profile (e.g., the AT&T communication profile) 
may be x dollars per minute, while the cost of calling to the 
US from India using a local communication profile (e.g., the 
AIRTEL communication profile) is 0.5x dollars per minute 
(or less). Thus, even though the geographic service area of the 
local cellular network operators 108 is smaller than the geo 
graphic service area of the global cellular network operator 
106, it is frequently advantageous to connect with a local 
cellular network operator 108, if possible, so as to reduce the 
cost of communications. In other words, while the mobile 
device 102 can connect with either a local cellular network 
operator 108 or a global cellular network operator 106, as 
described in greater detail above with reference to FIGS. 
5A-5D, frequently it is advantageous (e.g., cheaper) to com 
municate while connected to a local cellular network operator 
108 than it is to communicate while connected to a global 
cellular network operator 106. 
I0123. Additionally, it should be understood that, in some 
embodiments, the mobile device 102 has a home communi 
cation profile. The home communication profile is associated 
with a home cellular network operator (e.g., 104 in FIG. 1A). 
The home cellular network operator 104 is a primary cellular 
network operator for the subscriber. For example, the home 
cellular network operator 104 is the cellular network operator 
that handles the majority of the subscriber's communications 
(e.g., the subscriber lives in the US and has a US based 
cellular network operator as the home cellular network opera 
tor 104). Also, a home cellular network operator 104 typically 
is the cellular network operator that has billing information 
for the subscriber and thus is the cellular network operator 
that the subscriber primarily interacts with. In these embodi 
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ments, the mobile device 102 further comprises a home com 
munication profile for connecting the mobile device 102 to 
the home cellular network operator 104. In some of these 
embodiments, the home communication profile (e.g., a home 
IMSI) is permanently stored in the mobile device 102 (e.g., in 
the SIM card of the mobile device 102). In some embodi 
ments, the plurality of communication profiles (e.g., the glo 
bal communication profile and the one or more local commu 
nication profiles) are managed by a communication 
management system 110, while the home communication 
profile is managed by the home cellular network operator 
104. 

0124. Attention is now directed towards FIGS. 6A-6B. 
which illustrate a process 600 for dynamically providing 
communication profiles to a mobile device (e.g., 102 in FIG. 
1A, 2) in accordance with some embodiments. As discussed 
in greater detail above, in some embodiments, the communi 
cation management system (e.g., 110 in FIG. 1A, 3) is in 
communication with a plurality of cellular network operators 
including one or more of a home cellular network operator 
104, a global cellular network operator 106 and one or more 
local cellular network operators 108. In some embodiments, 
a plurality of the cellular network operators communicate 
with server modules of the communication management sys 
tem 110 using network-specific addresses for the server mod 
ules. In these embodiments, the communication management 
system 110 includes a signal routing gateway (e.g., 120 in 
FIGS. 1A, 1D, 3) for managing communication between the 
cellular network operators and the server modules, as 
described in greater detail below. 
0.125. The communication management system 110 
includes a server module (e.g., HLR 122 in FIG. 3) and a 
signal routing gateway 120 that is connected to a plurality of 
cellular network operators (e.g., home cellular network 
operator 104, global cellular network operator 106 and/or one 
of the local cellular network operators 108). In some embodi 
ments, the server module is a server module that provides 
services for connecting phone calls to and/or from mobile 
devices 102 via a cellular network operator, such as a home 
location register (e.g., 122 in FIG. 3). In some embodiments, 
the server module is a server module that provides services for 
sending messages to and/or from mobile devices 102 via a 
cellular network operator that includes a short message ser 
vice center (e.g., 128 in FIG. 3). In some embodiments the 
server module is a server module that provides phone number 
relation information, for connecting phone calls, such as a 
signal control point (e.g., 124 in FIG. 3). In some embodi 
ments, the communication management system 110 includes 
the server module and one or more additional server modules, 
each server module having: an internal address (e.g., 154 in 
FIG. 1D) that is used by the signal routing gateway 120; a 
plurality of respective network-specific addresses (e.g., 152 
in FIG. 1D) that are used by respective cellular network 
operators, as illustrated in FIG. 1D. 
0126. A first cellular network operator sends (602) a 
request that is addressed to a server module (e.g., home loca 
tion register 122 in FIG. 3) using a network-specific address 
assigned to the server module in accordance with an address 
ing scheme of the first cellular network operator (e.g., home 
cellular network operator 104, global cellular network opera 
tor 106 and/or one of the local cellular network operators 
108). In some embodiments, a first cellular network operator 
(e.g., home cellular network operator 104, global cellular 
network operator 106 and/or one of the local cellular network 
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operators 108) has previously assigned, to the communica 
tion management system 110, a set of communication profiles 
to be managed by the communication management system 
110; and the first request is sent to the server module (e.g., 
HLR 122, SCP 124, or SMSC 128 in FIG. 1D) when the first 
request is associated with a respective communication profile 
of the set of communication profiles that was assigned to the 
communication management system 110. 
I0127. The signal routing gateway 120 of the communica 
tion management system 110 receives (604) the first request 
from the first cellular network operator of the plurality of 
cellular network operators that is addressed to a first network 
specific address assigned to the server module (e.g., home 
location register 122 in FIG. 3) in accordance with a first 
addressing scheme of the first cellular network operator (e.g., 
home cellular network operator 104, global cellular network 
operator 106 and/or one of the local cellular network opera 
tors 108). 
I0128. In some embodiments, the first network-specific 
addressing scheme is an addressing scheme of the first cellu 
lar network operator for addressing server modules that are 
configured to perform functions that are analogous to func 
tions performed by the server module. In other words, the 
network-specific address for the home location register 122 of 
the communication management system 110 is selected in 
accordance with the addressing scheme that is used by the 
first cellular network operator to address a home location 
register of the first cellular network operator. Thus, requests 
from the first cellular network operator can be directed to 
server modules within the communication management sys 
tem 110 with minimal effort by the cellular network operator. 
For example, addressing requests to server modules of the 
communication management system 110 is accomplished by 
Substituting the address of the native home location register of 
the first cellular network operator for the network-specific 
address of the home location register 122 of the communica 
tion management system 110. 
I0129. In response to the first request, the signal routing 
gateway 120 replaces (606) the first network-specific address 
with an internal address assigned to the server module in 
accordance with an internal addressing scheme of the com 
munication management system 110. In some embodiments, 
each network-specific address includes one or more of a 
network-specific hardware identifier (e.g., a network-specific 
point code) and a network-specific communication address 
(e.g., a network-specific global title). In some embodiments, 
the internal address is a hardware address (e.g., an internal 
point code). In some embodiments the internal address is 
paired with an internal communication address that is asso 
ciated with a cellular network operator (e.g., an internal glo 
bal title). In some embodiments, an internal hardware address 
(e.g., an internal point code) for a respective server module is 
the same for all requests to the respective server module (e.g., 
a request relayed from a first cellular network operator to the 
server module and a request relayed from second cellular 
network operator to the same server module would both use 
the same common point code for the server module). In some 
embodiments, a respective server module has multiple inter 
nal communication addresses (e.g., internal global titles) and 
a respective internal communication address (e.g., internal 
global title) for the respective server module is the same for all 
requests to the respective server module from a single cellular 
network operator but a different internal communication 
address is used for each different cellular network operator 
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(e.g., a request relayed from a first cellular network operator 
to the server module would use a first internal global title and 
a request relayed from second cellular network operator to the 
same server module would use a second internal global title 
that is distinct from the first internal global title). 
0130. In some embodiments, in conjunction with replac 
ing the first network-specific address with the internal address 
the signal routing gateway 102 adds (607) a first internal 
communication address that is associated with the first cellu 
lar network operator to the request. In other words, in these 
embodiments, the modified request includes both an internal 
hardware address (e.g., the common internal hardware 
address for the server module) and a first internal communi 
cation address (e.g., an internal communication address that 
is associated with the first cellular network operator). 
0131. In some embodiments, the signal routing gateway 
120 obtains (608), from the server module, a first response to 
the first request. The first response is addressed from the 
internal address. In some embodiments, the first response is 
obtained by performing operations 610-618. Thus, in some 
embodiments, the signal routing gateway 120 sends (610) the 
first request to the server module using an internal address for 
the server module. In some embodiments, the first request 
also uses the first internal communication address (e.g., the 
first internal global title) for the server module. The server 
module receives (612) the request from the signal routing 
gateway 120, generates (614) a response, and sends a reply to 
the signal routing gateway 120 using (616) the internal 
address for the server module as the “sent from address. The 
signal routing gateway 120 receives (618) the reply from the 
server module. 

0.132. In some embodiments, after obtaining the first 
response from the server module, the device determines 
(619), based on the first internal communication address, that 
the response is directed to the first network-specific address. 
In other words, the first internal communication address (e.g., 
the first internal global title) is used to identify the first request 
as having originated from the first cellular network operator 
so that the response can be sent back to the first cellular 
network operator (e.g., the cellular network operator from 
which the first request was originally received). After obtain 
ing the first response from the server module, the signal 
routing gateway 120 replaces (620) the internal address for 
the server module with the first network-specific address for 
the server module. The signal routing gateway 120 sends 
(622) the reply to the first cellular network operator. 
0133. As one example of this signal routing process, cel 
lular network operator A (e.g., local cellular network operator 
108-1 in FIG. 1D) sends a request addressed from “Operator 
A to “PC21, GT21. The signal routing gateway 120 changes 
the header of the request so that it is addressed from “Operator 
A to “PC1, GT4 and passes the request to the server module 
(e.g., HLR 122 in FIG. 1D). The server module generates a 
response to the request and sends the response to the signal 
routing gateway 120 addressed from “PC1, GT4 to “Opera 
tor A.” The signal routing gateway 120 changes the header of 
the response so that it is addressed from “PC21, GT21 to 
“Operator A and passes the response to cellular network 
operator A. Thus, network-specific address for the server 
module is replaced with the internal address (e.g., internal 
hardware address PC1) for the server module for the incom 
ing request and the internal address (e.g., internal hardware 
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address PC1) for the server module is replaced with the net 
work-specific address for the server module for the outgoing 
response. 

I0134. Additionally, it should be understood that this pro 
cess can be repeated for one or more additional cellular net 
work operators that send requests to the same (or different) 
server modules. In particular, the signal routing gateway 120 
receives (604) a second request from a second cellular net 
work operator of the plurality of cellular network operators, 
in an analogous manner to that described above with refer 
ence to the first cellular network operator. The second request 
is addressed to a second network-specific address assigned to 
the server module in accordance with a second addressing 
scheme of the second cellular network operator. In some 
embodiments, the second network-specific addressing 
scheme is an addressing scheme of the second cellular net 
work operator for addressing server modules that are config 
ured to perform functions that are analogous to functions 
performed by the server module, in an analogous manner to 
the addressing scheme of the first cellular network operator, 
as described in greater detail above. 
0135. In response to the second request, the signal routing 
gateway 120 replaces (606) the second network-specific 
address with the internal address, in an analogous manner to 
that described above with reference to the first cellular net 
work operator. In some embodiments, in conjunction with 
replacing the second network-specific address with the inter 
nal address the signal routing gateway 102 adds (607) a sec 
ond internal communication address that is associated with 
the second cellular network operator to the request. In other 
words, in these embodiments, the modified request includes 
both the internal hardware address (e.g., the common internal 
hardware address for the server module) and a second internal 
communication address (e.g., an internal communication 
address that is associated with the second cellular network 
operator). The signal routing gateway 120 obtains (608) from 
the server module a second response to the second request, 
where the second response is addressed using the internal 
address, in an analogous manner to that described above with 
reference to the first cellular network operator. However, in 
Some embodiments, instead of using the first internal com 
munication address, the second request includes the second 
internal communication address for the server module (e.g., 
the second request includes the global title that is associated 
with the second cellular network operator). 
0.136. In some embodiments, after obtaining the second 
response from the server module, the device determines 
(619), based on the second internal communication address, 
that the response is directed to the second network-specific 
address. In other words, in these embodiments, the second 
internal communication address (e.g., the second internal 
global title) is used to identify the second request as having 
originated from the second cellular network operator so that 
the response can be sent back to the second cellular network 
operator (e.g., the cellular network operator from which the 
second request was originally received). The signal routing 
gateway 120 replaces (620) the internal address with the 
second network-specific address; and sends (622) the second 
response to the second cellular network operator, in an analo 
gous manner to that described above with reference to the first 
cellular network operator. 
0.137 While many of the operations performed by the 
signal routing gateway 120 are analogous for different cellu 
lar network operators, they are typically not identical. For 
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example, even when the first cellular network operator and 
the second cellular network operator described above each 
send a request to the same server module (e.g., home location 
register 122), typically each cellular network operator will 
use a different network-specific address for the server mod 
ule, and thus the signal routing gateway 120 must have a 
record (e.g., Stored in memory of the communication man 
agement system) the network-specific names assigned to a 
server module by each of the cellular network operators and 
must also have a record of (e.g., Stored in memory of the 
communication management system) of the cellular network 
that senta particular request so that the response that is related 
to the particular request can be directed back to the cellular 
network that sent the particular request. 
0138 Continuing the example from above, cellular net 
work operator B (e.g., local cellular network operator 108-N 
in FIG. 1D) sends a request addressed from “Operator B to 
“PC31, GT31.” The signal routing gateway 120 changes the 
header of the request so that it is addressed from “Operator B' 
to “PC1, GT7 and passes the request to the server module 
(e.g., HLR 122 in FIG. 1D). The server module generates a 
response to the request and sends the response to the signal 
routing gateway 120 addressed from “PC1, GT7 to “Opera 
tor B.’ The signal routing gateway 120 changes the header of 
the response so that it is addressed from “PC31, GT31 to 
“Operator B' and passes the response to cellular network 
operator B. Thus, network-specific address for the server 
module is replaced with the internal address (e.g., internal 
hardware address PC1) for the server module for the incom 
ing request and the internal address (e.g., internal hardware 
address PC1) for the server module is replaced with the net 
work-specific address for the server module for the outgoing 
response, even though the first network-specific address (e.g., 
PC21, GT21) of cellular network operator A for the server 
module (e.g., HLR 122 in FIG. 1D) is different from the 
second network-specific address (e.g., PC 31, GT31) of cel 
lular network operator B for the server module (e.g., HLR122 
in FIG. 1D). Additionally, it should be noted that at least a 
portion of the internal address (e.g., internal hardware address 
PC1) is the same for both the first request and the second 
request. 
0.139. Additionally, in some embodiments, the signal rout 
ing gateway 120 also standardizes communication protocols 
used by cellular network operators. In some embodiments, 
the first cellular network operator (e.g., operator A) uses a first 
communication protocol (e.g., an American National Stan 
dards Institute communication protocol) to send the first 
request, and the second cellular network operator (e.g., opera 
tor B) uses a second communication protocol (e.g., an Inter 
national Telecommunications Union communication proto 
col) that is different and distinct from the first communication 
protocol. In some embodiments, the communication manage 
ment system 110 or the signal routing gateway 120 of the 
communication management system 110 uses the first com 
munication protocol to send the first response to the first 
cellular network operator, and uses the second communica 
tion protocol to send the second response to the second cel 
lular network operator. In other words, the signal routing 
gateway 120 interprets multiple communication protocols 
from multiple different cellular network operators, and trans 
mits responses to each respective cellular network operator 
using the respective preferred communication protocol of the 
respective cellular network operator. It should be understood 
that, although the terms first, second, etc. may be used herein 
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to describe various elements, these elements should not be 
limited by these terms. These terms are only used to distin 
guish one element from another. For example, a first request 
could be termed a second request, and, similarly, a second 
request could be termed a first request, without departing 
from the scope of the disclosed embodiments. In other words, 
the first request and the second request are both requests, but 
they are not the same request. 
0140. It should be understood that, in accordance with 
other embodiments described herein, a mobile device 102 
may have multiple different communication profiles that are 
used to connect with multiple different cellular network 
operators but are managed by a single communication man 
agement system 110. Thus, it is advantageous to have a signal 
routing gateway 120 that effectively allows each cellular net 
work operator to communicate natively with the communi 
cation management system 110, thereby simplifying commu 
nications with each of the cellular network operators while 
ensuring that requests associated with different communica 
tion profiles of a single mobile device 102 can be managed by 
the single communication management system 110. Thus, it 
should be understood that, in some embodiments, the first 
request is a request associated with a first communication 
profile for a mobile device 102, and the second request is a 
request associated with a second communication profile for 
the mobile device 102. In other words, in some embodiments, 
requests for multiple different communication profiles for the 
same mobile device 102 are sent to the server module by two 
different cellular network operators. 
0141 Attention is now directed towards FIGS. 7A-7D, 
which illustrate a process 700 for routing a call to a mobile 
device (e.g., 102 in FIGS. 1A, 2) associated with multiple 
communication profiles using a communication management 
system (e.g., 110 in FIGS. 1A, 3) in accordance with some 
embodiments. As described herein, it should be understood 
that a previous cellular network operator (e.g., a cellular 
network operator with which the mobile device 102 was 
previously registered) could be any of a home cellular net 
work operator 104, a global cellular network operator 106 
and/or a local cellular network operator 108. Similarly, a 
current cellular network operator (e.g., a cellular network 
operator with which the mobile device 102 is currently reg 
istered) could be any of a home cellular network operator 104, 
a global cellular network operator 106 and/or a local cellular 
network operator 108. 
0142. In some embodiments, the previous cellular net 
work operator sends (702) a request to register the mobile 
device 102 with the previous cellular network operator using 
a communication profile managed by the communication 
management system 110. It should be understood that typi 
cally a home cellular network operator 104 does not send such 
a request to the communication management system (e.g., 
because the home communication profile is managed by the 
home cellular network operator 104 rather than by the com 
munication management system 110). However, in accor 
dance with some embodiments, the home cellular network 
operator is the previous cellular network operator for the 
purposes of the discussion of operations 716–742. 
0143. The communications management system 110 reg 
isters (704) the mobile device 102 with the previous cellular 
network operator, and provides (706) a communication pro 
file to the mobile device 102 for connecting with the previous 
cellular network operator. In some embodiments, the process 
for registering the mobile device 102 with a previous cellular 
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network operator is analogous to the registration process 
described in greater detail above with reference to FIGS. 
5A-5D. In some embodiments, the communication manage 
ment system 110 stores (707) registration information asso 
ciated with the previous cellular network operator, the regis 
tration information (e.g., a MSISDN) comprising a first 
network-specific identifier for the mobile device 102 that is 
specific to the first cellular network operator (e.g., the regis 
tration information is stored in the subscriber identity infor 
mation 340 of the home location register 122 as illustrated in 
FIGS. 3-4). In some embodiments, the registration informa 
tion is a phone number (e.g., a MSISDN) associated with the 
previous cellular network operator (e.g., a phone number 
which is used to identify the mobile device 102 by the previ 
ous cellular network operator). 
0144. In some embodiments, the current cellular network 
operator sends (708) a request to register the mobile device 
102 with the current cellular network operator using a com 
munication profile managed by the communication manage 
ment system 110. The communications management system 
110 registers (710) the mobile device 102 with the current 
cellular network operator. While maintaining (712) registra 
tion information for the previous cellular network operator, 
the communication management system 110 provides (714) a 
communication profile to the mobile device 102 for connect 
ing with the current cellular network operator. In some 
embodiments, the process for registering the mobile device 
102 with a current cellular network operator is analogous to 
the registration process described in greater detail above with 
reference to FIGS. 5A-5D. In some embodiments, the com 
munication management system 110 stores (715) registration 
information associated with the current cellular network 
operator, the registration information (e.g., a MSISDN) com 
prising a second network-specific identifier for the mobile 
device 102 that is specific to the current cellular network 
operator (e.g., the registration information is stored in the 
subscriber identity information 340 of the home location 
register 122 as illustrated in FIGS. 3-4). 
0145. In some embodiments, the communication manage 
ment system 110 or the home location register 122 within the 
communication management system 110 stores Subscriber 
information for the mobile device 102, and the subscriber 
information comprises a set of communication profiles (e.g., 
IMSIs) and registration information (e.g., MSISDNs) associ 
ated with the mobile device 102. In accordance with some 
embodiments, the subscriber information includes the first 
communication profile and first registration information that 
are associated with a first cellular network operator (e.g., an 
IMSI and an MSISDN associated with a global cellular net 
work operator). In some embodiments, the set of communi 
cation profiles also includes the second communication pro 
file and second registration information that are associated 
with a second cellular network operator (e.g., an IMSI and an 
MSISDN associated with a local cellular network operator). 
0146 Inaccordance with some embodiments, the commu 
nication management system 110 does not have (716) an 
established protocol for forwarding registration information 
of the mobile device 102 to the previous cellular network 
operator. In these embodiments, the communication manage 
ment system 110 determines routing information for the 
mobile device 102 and passes the routing information to the 
previous cellular network operator, as described in greater 
detail below with reference to operations 744-774. 
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0.147. In accordance with other embodiments, the commu 
nication management system 110 has (718) an established 
protocol for forwarding registration information to the previ 
ous cellular network operator. In other words, in some 
embodiments, the communication management system 110 
has a predetermined arrangement with the previous cellular 
network operator that specifies that whenever the mobile 
device 102 is registered with another cellular network opera 
tor, the communication management system 110 will send 
information about the registration of the mobile device 102 to 
the previous cellular network operator. In other words, after 
registering the mobile device 102 with the current cellular 
network operator using the second communication profile, 
the communication management system 110 sends (720), to 
the previous cellular network operator, registration informa 
tion associated with the second communication profile. This 
registration information enables the previous cellular net 
work operator to request routing information that is associ 
ated with the second communication profile directly from the 
current cellular network operator with which the mobile 
device 102 is attached. In some embodiments, the registration 
information is sent to the previous cellular network operator 
using a predetermined protocol such as an application pro 
grammer interface (API) that specifies how such information 
is to be formatted for use by the previous cellular network 
operator. 
0.148. In some embodiments, the previous cellular net 
work operator receives (722) registration information for the 
mobile device 102 (e.g., an MSISDN and/or IMSI that are 
associated with the current cellular network operator). It 
should be understood that in accordance with some embodi 
ments it is the home cellular network operator 104 for the 
mobile device 102 that has a protocol for forwarding the 
registration information. At some point in time after the reg 
istration information has been received, the previous cellular 
network operator receives (724) a call for the mobile device 
102 that is addressed using a communication profile that is 
managed by the previous cellular network operator (i.e., a 
communication profile that is not managed by the communi 
cation management system 110). In other words, in some 
embodiments the previous cellular network operator is a 
home cellular network operator for the mobile device 102. 
and thus manages a home communication profile, and con 
sequently the home cellular network operator authenticates 
all requests for connection to the mobile device 102 that use 
the home communication profile. 
0149. In some embodiments, the previous cellular net 
work operator forwards (725) the call to the mobile device 
102 at the current cellular network operator using the regis 
tration information (e.g., the current MSISDN for the mobile 
device 102). After receiving the call from the previous cellu 
lar network operator, the current cellular network operator 
determines (726) a call route to the mobile device 102 using 
the registration information received from the previous cel 
lular network operator. In some embodiments, determining 
the call route information includes requesting (728) routing 
information from the communication management system 
110. Typically the request includes the current registration 
information (e.g. MSISDN) and/or communication profile 
(e.g., IMSI) for the mobile device 102. In some of these 
embodiments, the communication management system 110 
receives (732) the request for routing information for the 
mobile device 102, and determines (733) routing information 
(e.g., by retrieving the routing information from a device 
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register at the current cellular network operator, such as a 
visiting location register with which the mobile device 102 is 
currently attached). Typically, the routing information 
includes a mobile station roaming number (MSRN) and/or 
other status generated by the mobile switching center (MSC) 
associated with the device register with which the mobile 
device 102 is attached. In some of these embodiments, the 
communication management system 110 sends (734) the 
routing information (e.g., MSRN) to the current cellular net 
work operator. Thus, in response to the request for routing 
information, the current cellular network operator receives 
(736) the routing information from the communication man 
agement system 110. 
0150. In some embodiments, after receiving the routing 
information, the current cellular network operator is able to 
connect (742) the call to the mobile device 102 using the 
routing information. In accordance with some embodiments, 
a mobile switching center within the current cellular operator 
connects the call to the mobile device 102. 

0151. In accordance with some embodiments, the commu 
nication management system 110 does not have an estab 
lished protocol for forwarding registration information of the 
mobile device 102 to the previous cellular network operator, 
the previous cellular network operator must request routing 
information when it is required in order to connecta call to the 
mobile device 102. In some embodiments, the previous cel 
lular network operator receives (744) a call for mobile device 
102 that is addressed using a communication profile that is 
managed by the previous cellular network operator (e.g., is 
not managed by the communication management system 
110). In these embodiments, when the previous cellular net 
work operator receives the call, the previous cellular network 
operator must determine whether a route is available to the 
mobile device 102. In some embodiments, this determination 
is made using a communication profile and registration infor 
mation managed by the previous cellular network operator. 
For example, when the previous cellular network operator is 
the home cellular network, the home cellular network opera 
tor checks to determine whether the mobile device 102 is 
currently connected to a visiting location register of the home 
cellular network operator before requesting routing informa 
tion for the mobile device from the communication manage 
ment system 110. 
0152. When a route is available (746) to the mobile device 
102 through the previous cellular network operator (e.g., the 
mobile device 102 is connected to a visiting location register 
of the home cellular network operator), the previous cellular 
network operator determines (748) routing information for 
connecting the call to the mobile device 102 and connects 
(749) the call to the mobile device 102 using the routing 
information. 

0153. However, if no route to the mobile device 102 is 
available (750) through the previous cellular network opera 
tor (e.g., the mobile device 102 is not connected to any visit 
ing location register of the home cellular network operator), 
the previous cellular network operator sends (752) a request 
to the communication management system 110 for routing 
information for the mobile device 102. The communication 
management system 110 receives (754), from the previous 
cellular network operator, a request for routing information 
associated with a first communication profile of the mobile 
device 102. In some embodiments the first communication 
profile is a non-active communication profile for the mobile 
device 102 (e.g., a communication profile that the mobile 
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device 102 is not currently using to connect with a cellular 
network operator). In some embodiments the first communi 
cation profile is a communication profile that is associated 
with the previous cellular network operator. For example, if 
the previous cellular network operator is CHINAMOBILE 
and the current cellular network operator is AIRTEL, and the 
mobile device 102 was previously connected as a local 
mobile phone with a communication profile for CHINAMO 
BILE, when CHINAMOBILE is unable to locate the mobile 
device 102, CHINAMOBILE sends a request to the commu 
nication management system 110 for a route to the mobile 
device 102. In this example, the request from CHINAMO 
BILE uses the communication profile that the mobile device 
102 was using while it was connected with CHINAMOBILE, 
because CHINAMOBILE is not necessarily aware of any 
other communication profile associated with the mobile 
device 102. 

0154) In some embodiments, after receiving the request, 
the communication management system 110 determines 
(755) that the first communication profile is not a currently 
active communication profile for the mobile device 102. 
When it is determined that the first communication profile is 
not a currently active communication profile for the mobile 
device 102, the communication management system 110 
searches (756) for the currently active communication profile 
for the mobile device 102. In some embodiments there is only 
a single currently active communication profile for a mobile 
device 102. In some embodiments, searching for the currently 
active communication profile includes searching subscriber 
information (e.g., 340 in FIGS. 3-4) for a subscriber account 
that is associated with the first communication profile and, 
after identifying the subscriberaccount that is associated with 
the first communication profile, determining a currently 
active communication profile associated with the subscriber 
acCOunt. 

0155 Thus, the communication management system 110 
identifies (757), based on the first communication profile, a 
second communication profile that is an active communica 
tion profile for the mobile device 102. In accordance with 
Some embodiments, the second communication profile is 
associated with a current cellular network operator for the 
mobile device 102 that is distinct from the previous cellular 
network operator. For example, the communication manage 
ment system 110 finds the first communication profile (e.g., 
the device identifier or registration information) in subscriber 
identity information (e.g., 340 in FIG. 4) for a first user and 
identifies the currently active communication profile (e.g., the 
currently active device identifier or registration information) 
for the mobile device 102 associated with the subscriber 
identity information 340 as the second communication pro 
file. 

0156 After identifying the second communication profile, 
the communication management system 110 determines 
(758) routing information associated with the second com 
munication profile. In some embodiments, determining the 
call route information includes requesting (760) routing 
information from the current cellular network operator. Typi 
cally the request includes the current communication profile 
(e.g., device identifier Such as an IMSI and/or registration 
information such as a MSISDN) for the mobile device 102. 
The current cellular network operator receives (762) the 
request for routing information for the mobile device 102. 
retrieves routing information (e.g., from a device register 
Such as a visiting location register with which the mobile 
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device 102 is currently attached). Typically, the routing infor 
mation includes a mobile station roaming number (MSRN) 
and/or status associated with the device register with which 
the mobile device 102 is attached. The current cellular net 
work operator sends (764) the routing information (e.g., 
MSRN) to the communication management system 110. In 
response to the request for routing information, the commu 
nication management system 110 receives (766) the routing 
information from the current cellular network operator. In 
other words, in Some embodiments, the routing information 
that is determined by the communication management sys 
tem 110 is routing information that was received from the 
current cellular network operator. 
0157. After determining routing information for the 
mobile device 102, the communication management system 
110 sends (768), to the previous cellular network operator, a 
reply comprising the routing information associated with the 
second communication profile (e.g., the MSRN received 
from the current cellular network). The previous cellular net 
work operator receives (770) the current routing information 
for the mobile device 102 and places (772) a call to the mobile 
device 102 using the received routing information. In other 
words, the previous cellular network operator attempts to 
connect the call that was received for the mobile device 102 
using the first communication profile through current cellular 
network operator by using the current routing information for 
mobile device 102. The current cellular network operator 
receives the communication from the previous cellular net 
work operator and connects (774) the call using the current 
routing information. 
0158. It should be understood that, in accordance with 
Some embodiments, the request for routing information is 
performed directly between the communication management 
system 110 and the current cellular network operator without 
any involvement by the previous cellular network operator 
110. In fact, in some embodiments, the previous cellular 
network operator is completely unaware that the mobile 
device 102 is associated with the second communication 
profile. Rather, the communication management system 110 
keeps track of the various communication profiles of the 
mobile device 102 and manages the transfer of routing infor 
mation associated with the mobile device 102 between dif 
ferent cellular network operators. In some embodiments, the 
routing information is communication profile agnostic (i.e., it 
is not directly based on any of the communication profiles of 
the mobile device 102). 
0159 Continuing the example from above where CHINA 
MOBILE receives a phone call for a mobile device 102 that is 
currently connected with AIRTEL, the communication man 
agement system 110 requests routing information to the 
mobile device 102 from AIRTEL using a communication 
profile associated with AIRTEL. AIRTEL sends the routing 
information to the communication management system 110. 
which forwards the routing information to CHINAMOBILE. 
In some embodiments, because the routing information is 
communication profile agnostic, CHINAMOBILE is able to 
place the phone call without needing to perform any addi 
tional operations to account for the fact that the mobile device 
102 is currently connected with a different cellular network 
operator using a different communication profile. 
0160 While the operations have been described herein 
with respect to a single previous cellular network operator, it 
should be understood that there can be any number of previ 
ous cellular network operators, each having a different com 
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munication profile that is associated with the mobile device 
102. These multiple previous cellular network operators 
would each process a call received for the mobile device 102 
using the respective communication profile of the mobile 
device 102 that is associated with the respective previous 
cellular network operator using steps that are analogous to the 
steps described above with respect to a single previous cellu 
lar network operator. In some embodiments at least a plurality 
these respective communication profiles are each a distinct 
respective communication profile. Moreover, in addition to 
all of the operations described above (e.g., the multi-commu 
nication profile call routing operations), it should be under 
stood that the mobile device 102 would operate normally for 
the current cellular network operator (e.g., a phone call that is 
directed to the mobile device 102 using the communication 
profile associated with the current cellular network operator 
would be routed to the mobile device 102 by the cellular 
network operator using standard call routing procedures). 
Thus, one advantage of the arrangement described above is 
that it enables the mobile device 102 to receive phone calls 
that are sent to the mobile device 102 using multiple different 
communication profiles associated with multiple different 
cellular network operators. 
0.161 Continuing the example above, the mobile device 
102 could have multiple communication profiles for previous 
cellular network operators (e.g., CHINAMOBILE, 
VODAFONE, T-MOBILE, etc.) and a communication profile 
for the current cellular network operator (e.g., AIRTEL), 
where each cellular network operator has a different registra 
tion information (e.g., an MSISDN/phone number) for the 
mobile device 102. A call placed to any of the phone numbers 
associated with any of previous cellular network operators 
(e.g., CHINAMOBILE, VODAFONE, T-MOBILE, etc.) is 
routed to the mobile device 102 at the current cellular network 
operator (e.g., AIRTEL). Thus, the subscriber using the 
mobile device 102 would be able to receive calls from any 
local phone number (e.g., MSISDN) with which the mobile 
device 102 was previously registered. 
(0162 Attention is now directed towards FIGS. 8A-8B, 
which illustrate a process 800 for routing a call to a mobile 
device (e.g., 102 in FIGS. 1A, 2) associated with multiple 
communication profiles using an emulated device register in 
accordance with some embodiments. In accordance with 
some embodiments, a mobile device 102 is registered (802) 
with a current cellular network operator (e.g., global cellular 
network operator 106, and/or local cellular network operator 
108), as described in greater detail above with reference to 
FIGS.5A-5D). In some embodiments the mobile device 102 
was previously registered with a previous cellular network 
operator (e.g., home cellular network operator 104, global 
cellular network operator 106, or local cellular network 
operator 108). 
0163 The communication management system (e.g., 110 
in FIGS. 1A, 3) sends (804), to the previous cellular network 
operator, a notification that indicates the presence of an emu 
lated device register with which the mobile device 102 is 
connected. In other words, the communication management 
system 110 appears to the previous cellular network operator 
as another device register managing a range of communica 
tion profiles (e.g., IMSI and MSISDN) assigned to the com 
munication management system 110 by the previous cellular 
network operator. In some embodiments, the emulated device 
register appears, to the previous cellular network operator, to 
be a native device register associated with the previous cel 
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lular network operator. It should be understood that a typical 
cellular network operator has a plurality of native device 
registers (e.g., a home location register and one or more 
visiting location registers), as described in greater detail 
above with reference to FIG. 1B. Thus, the communication 
management system 110 can emulate one of the native device 
registers using a server module that can be addressed in a 
similar fashion to the device registers of the previous cellular 
network operator and provides responses in the format pro 
vided by the native device registers of the previous cellular 
network operator. In accordance with some embodiments, 
requests addressed to the server module are processed by a 
signal routing gateway (e.g., 120 in FIG. 1D), as discussed in 
greater detail above with reference to FIGS. 1D and 6. In 
Some embodiments, the device register of the previous cellu 
lar network operator that is emulated by the emulated device 
register is (805) a visiting location register (VLR). 
0164. The previous cellular network operator registers 
(806) the emulated device register as a part of the previous 
cellular network operator, and notes that the mobile device 
102 is currently connected to the emulated device register. In 
other words, the emulated device register is treated by the 
previous cellular network operator as a native device register 
(e.g., VLR) within the previous cellular network operator, and 
it appears to the previous cellular network operator, that the 
mobile device 102 is connected to the previous cellular net 
work operator at the emulated device register. Thus, when the 
previous cellular network operator receives (808) a call for 
the mobile device 102, the previous cellular network operator 
determines whether the route to the mobile device 102 uses 
the emulated device register. When route does not use (810) 
the emulated device register (e.g., when the mobile device 
102 is connected to a device register that is operated by the 
previous cellular network operator), the previous cellular net 
work operator connects (812) the call using the route that does 
not use the emulated device register. In other words, if the 
mobile device 102 is connected directly with the previous 
cellular network operator, the call is routed using the standard 
routing procedures of the previous cellular network operator 
(e.g., using one of the native device registers). 
0.165. However, if the route does (814) use the emulated 
device register, the previous cellular network operator 
requests (815) routing information for the mobile device 102 
from the emulated device register. The communication man 
agement system 110 receives (816) the request for routing 
information for the mobile device 102. It should be under 
stood that, while the request for routing information is actu 
ally transferred to the communication management system 
110, the previous cellular network operator is not aware that 
the request for routing information is being transferred out 
side of the network operated by the previous cellular network 
operator. Rather, to the previous cellular network operator, 
the request appears to have been sent to a device register 
controlled by the previous cellular network operator. In accor 
dance with some embodiments, the request is directed (818) 
to the home location register (e.g., 122 in FIG. 3) of the 
communication management system 110 by the signal rout 
ing gateway (e.g., 120 in FIG.3). It should be understood that, 
in accordance with some embodiments, the request that is 
received from the previous cellular network operator uses a 
second communication profile for the mobile device 102, the 
second communication profile being associated with the pre 
vious cellular network operator. 
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0166 In some embodiments, after receiving the request, 
the communication management system 110 determines that 
the first communication profile is not a currently active com 
munication profile for the mobile device 102. When it is 
determined that the first communication profile is not a cur 
rently active communication profile for the mobile device 
102, the communication management system 110 searches 
for the currently active communication profile for the mobile 
device 102. In some embodiments there is only a single cur 
rently active communication profile for a mobile device 102 
at any one time. In some embodiments, searching for the 
currently active communication profile includes searching 
subscriber information (e.g., 340 in FIGS. 3-4) for a sub 
scriber account that is associated with the first communica 
tion profile and, after identifying the subscriber account that 
is associated with the first communication profile, determin 
ing a currently active communication profile associated with 
the Subscriber account. Thus, the communication manage 
ment system 110 identifies, based on the first communication 
profile, a second communication profile that is an active com 
munication profile for the mobile device 102 (e.g., using the 
subscriber identity information 340 as described in greater 
detail above). In accordance with some embodiments, the 
second communication profile is associated with a current 
cellular network operator for the mobile device 102 that is 
distinct from the previous cellular network operator. 
0167. After receiving the request and, in some embodi 
ments, identifying the second communication profile, the 
communication management system 110 determines (820) 
routing information associated with the second communica 
tion profile. In some embodiments, determining the call route 
information includes requesting (824) routing information 
from the current cellular network operator. In accordance 
with some embodiments, the request is from a home location 
register (e.g., 122 in FIG. 3) of the communication manage 
ment system 110. Typically the request includes the current 
registration information (e.g. MSISDN) and/or communica 
tion profile (e.g., IMSI) for the mobile device 102. The cur 
rent cellular network operator receives (824) the request for 
routing information for the mobile device 102, retrieves rout 
ing information (e.g., from a device register Such as a visiting 
location register with which the mobile device 102 is cur 
rently attached). In some embodiments, the request to the 
current cellular network operator is directed to (826) a device 
register Such as a visiting location register (VLR) within the 
current cellular network operator. Typically, the routing infor 
mation includes a mobile station roaming number (MSRN) 
and/or device status with the current mobile switching center 
(MSC) with which the mobile device 102 is attached. The 
current cellular network operator sends (828) the routing 
information (e.g., MSRN status) to the communication man 
agement system 110. In response to the request for routing 
information, the communication management system 110 
receives (830) the routing information from the current cel 
lular network operator. In other words, in some embodiments, 
the routing information that is determined by the communi 
cation management system 110 is routing information that 
was received from the current cellular network operator. 
(0168 It should be understood that the current cellular 
network operator is typically unaware of the emulated device 
register. Rather, the interaction of the current cellular network 
operator has its own device registers, and thus does not need 
to request routing information from an emulated device reg 
ister so long as the mobile device 102 is connected to the 
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current cellular network operator (e.g., connected to a device 
register of the current cellular network operator). Instead, the 
current cellular network operator responds to requests for 
routing information to the mobile device 102. Consequently, 
while the previous cellular network operator and the current 
cellular network operator both interact with the communica 
tion management system 110, the communication manage 
ment system 110 appears differently to each of the cellular 
network operators. In particular, in Some embodiments, the 
previous cellular network operator interacts with the commu 
nication management system 110 as an emulated device reg 
ister (e.g., an emulated VLR), while the current cellular net 
work operatorinteracts with the communication management 
system 110 by receiving requests from a server module (e.g., 
HLR 122 in FIG. 1A) of the communication management 
system 110 and has no interaction with the emulated device 
register (e.g., the emulated VLR). 
0169. In some embodiments, after determining routing 
information for the mobile device 102, the home location 
register (e.g., 122 in FIG. 3) of the communication manage 
ment system 110 transfers (830) the response to the emulated 
device register, which sends (832), to the previous cellular 
network operator, a reply comprising the routing information 
associated with the second communication profile (e.g., the 
MSRN received from the current cellular network operator). 
The previous cellular network operator receives (834) the 
current routing information for the mobile device 102 from 
the emulated device register as though the emulated device 
register were a native server module associated with the pre 
vious cellular network operator. After receiving the routing 
information, the previous cellular network operator places 
(836) a call to the mobile device 102 using the received 
routing information. In other words, the previous cellular 
network operator attempts to connect the call that was 
received for the mobile device 102 using the first communi 
cation profile at the previous cellular network operator 
through current cellular network operator using the current 
routing information for mobile device 102. The current cel 
lular network operator receives the communication from the 
previous cellular network operator and connects (838) the call 
using the current routing information. 
0170. It should be understood that, in accordance with 
Some embodiments, the request for routing information is 
performed directly between the communication management 
system 110 and the current cellular network operator without 
any involvement by the previous cellular network operator 
110. In fact, in some embodiments, the previous cellular 
network operator is completely unaware that the mobile 
device 102 is associated with the second communication 
profile. Rather, the communication management system 110 
keeps track of the various communication profiles of the 
mobile device 102 and manages the transfer of routing infor 
mation associated with the mobile device 102 between dif 
ferent cellular network operators (e.g., using the Subscriber 
identity information 340 in the HLR 122 in FIGS. 3-4). 
0171 Moreover, in some embodiments, the previous cel 
lular network operator also acts as though it is requesting 
routing information from a native component of its infrastruc 
ture (e.g., a native VLR). In accordance with some embodi 
ments, generating an emulated device register (e.g., an emu 
lated VLR) for communicating routing information to a 
cellular network operator is advantageous because it enables 
the cellular network operator to request and receive routing 
information using the internal procedures that are already in 
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place rather than generating new external procedures to 
handle requests for routing information to entities (e.g., the 
communication management system 110) that are outside of 
the cellular network operator. 
0172. As an example of the operation of an emulated 
device register, a mobile device 102 which was previously 
connected with CHINAMOBILE while in China is relocated 
to India and connects with AIRTEL. A communication man 
agement system 110 sends a communication to CHINAMO 
BILE indicating that there is a new device register (the emu 
lated device register) that is a part of the CHINAMOBILE 
network and that the mobile device 102 is connected with the 
emulated device register. When CHINAMOBILE receives a 
phone call for the CHINAMOBILE phone number of mobile 
device 102, CHINAMOBILE queries the emulated device 
register for a route to the mobile device 102 as though the 
emulated device register were a native device register (e.g., a 
native VLR) of the CHINAMOBILE network. The commu 
nication management system 110 receives the request, 
retrieves the routing information for the mobile device 102 
from AIRTEL (e.g., by submitting a request from an HLR of 
the communication management system 110 to a VLR of 
AIRTEL), and transmits the routing information to CHINA 
MOBILE via the emulated device register. 
(0173 Attention is now directed towards FIGS. 9A-9C, 
which illustrate a process 900 for routing a message to a 
mobile device (e.g., 102 in FIGS. 1A, 2) associated with 
multiple communication profiles by replacing communica 
tion profile information in the message in accordance with 
Some embodiments. In accordance with some embodiments, 
the mobile device 102 is registered with a current cellular 
network operator (e.g., global cellular network operator 106, 
and/or local cellular network operator 108), as described in 
greater detail above with reference to FIGS.5A-5D). In some 
embodiments the mobile device 102 was previously regis 
tered with a previous cellular network operator (e.g., home 
cellular network operator 104, global cellular network opera 
tor 106, or local cellular network operator 108). In some 
embodiments, the mobile device 102 is associated with a first 
communication profile for the previous cellular network 
operator and is also associated with a second communication 
profile for the current cellular network operator. In accor 
dance with some embodiments, these communication pro 
files and other subscriber information is stored in a home 
location register (e.g., 122 in FIGS. 3) of the communication 
management system 110, as described in greater detail above. 
0.174. In some embodiments, the previous cellular net 
work operator, or a short message service center within the 
cellular network operator, receives (902) a message (e.g., an 
SMS or EMS message) for delivery to the mobile device 102. 
The previous cellular network operator determines that the 
mobile device 102 is connected with the communication 
management system (e.g., 110 in FIGS. 1A, 3), and sends 
(904) a request for a message route to the communication 
management system 110. The communication management 
system 110 receives (906), from a first cellular network 
operator, a request for routing information for a message 
(e.g., the SMS or EMS message) that is addressed to a mobile 
device 102 using a first communication profile (e.g., a com 
munication profile associated with the previous cellular net 
work operator). 
(0175 Inaccordance with some embodiments, the commu 
nication management system 110 determines (908) whether 
the mobile device 102 is connected to any cellular network 
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operator using a communication profile managed by the com 
munication management system 110. In some embodiments, 
when the communication management system 110 deter 
mines that the mobile device 102 is not connected with the 
previous cellular network operator using the first communi 
cation profile, the communication management system 110 
searches for an active communication profile that is currently 
being used by the mobile device 102. If the mobile device 102 
is not (910) connected to any of the cellular network operators 
managed by the communication management system 110 
(i.e., the communication management system 110 does not 
have any route to the mobile device 102), then the communi 
cation management system 110 performs one or more opera 
tions in accordance with Subscriber preferences (e.g., from 
the subscriber accounts 344 in FIG.3), as described in greater 
detail below with reference to operations 946-962. 
(0176). If the mobile device 102 is (912) connected to at 
least one of the cellular network operators (i.e., the commu 
nication management system 110 has at least one available 
route to the mobile device 102), then the communication 
management system 110 determines what cellular network 
operator the mobile device 102 is connected with. In some 
embodiments, when the communication management system 
110 determines that the mobile device 102 is connected to 
(916) the previous cellular network operator (e.g., the 
requesting cellular network operator) using the first commu 
nication profile, the communication management system 110 
responds to the request by sending (918) routing information 
to route the message to the mobile device 102 within the 
previous cellular network. The previous cellular network 
operator receives (920) the routing information for the mes 
sage and delivers (922) the message to the mobile device 102 
using the routing information. 
0177. However, in some embodiments, when the commu 
nication management system 110 determines that the mobile 
device 102 is connected to (923) the current cellular network 
operator (e.g., a cellular network operator other than the 
requesting cellular network operator) using a second commu 
nication profile (e.g., that is distinct from the first communi 
cation profile), the communication management system 110 
responds to the request by retrieving the message, readdress 
ing the message and forwarding the message to the current 
cellular network, as described in greater detail below. 
0.178 Specifically, in some embodiments, the communi 
cation management system 110 requests (924), delivery of 
the message to the communication management system 110 
from the previous cellular network operator. In some embodi 
ments, requesting delivery of the message to the communi 
cation management system 110 comprises sending (926) 
routing information to the previous cellular network operator 
that routes the message to the communication management 
system 110. In other words, in some embodiments, the com 
munication management system 110 communicates delivery 
instructions to the previous cellular network that indicate that 
the mobile device 102 is connected with a SMSC (e.g., 128 in 
FIG. 3) of the communication management system 110 even 
when the mobile device 102 is not actually connected with the 
SMSC of the communication management system 110. The 
previous cellular network operator receives (928) the request 
for delivery of the message to the communication manage 
ment system 110, and in response transmits (930) the mes 
sage to the communication management system 110. 
0179 The communication management system 110 
receives (932) the message from the first cellular network 

26 
Nov. 3, 2011 

operator. In some embodiments, the message is addressed 
(933) using the first communication profile (e.g., a commu 
nication profile that is associated with the previous cellular 
network operator, such as an MSISDN or phone number used 
by the previous cellular network operator to identify the 
mobile device 102). In some embodiments, after receiving the 
message, the communication management system 110 modi 
fies (934) the message by replacing a first network-specific 
identifier associated with the first communication profile 
(e.g., the communication profile associated with the previous 
cellular network operator) with a second network-specific 
identifier associated with the second communication profile 
(e.g., the communication profile associated with the current 
cellular network operator). 
0180. In accordance with some embodiments, once the 
communication management system 110 has received the 
message and modified the message, the communication man 
agement system 110 sends (940) the message to the second 
cellular network operator for delivery to the mobile device 
102 with a modified address. In some embodiments, the mes 
sage is addressed using the second communication profile 
(e.g., a communication profile that is associated with the 
current cellular network operator, such as an MSISDN or 
phone number used by the current cellular network operator 
to identify the mobile device 102). In some embodiments, the 
second communication profile is distinct from the first com 
munication profile. In other words, the communication man 
agement system 110 passes along the content of the message, 
but readdresses the message using the communication profile 
that is currently being used by the mobile device 102, so as to 
ensure that the message will be properly delivered by the 
current cellular network operator. The current cellular net 
work operator receives (942) the modified message for deliv 
ery to the mobile device 102 and delivers (944) the modified 
message to the mobile device 102. 
0181. As one example of this process, an SMS is originally 
addressed to the mobile device 102 using a phone number 
(e.g., 130-1390-1111) associated with CHINAMOBILE is 
received by CHINAMOBILE, however the mobile device 
102 is currently connected with AIRTEL and is using phone 
number 033-15327380. Thus, CHINAMOBILE forwards the 
SMS to the communication management system 110, the 
communication management system determines the current 
phone number (e.g., 130-1390-1111) for the mobile device 
102 based on the phone number that was originally used to 
address the SMS (e.g., 033-15327380). Subsequently, the 
communication management system 110 replaces the 130 
1390-11 11 number with 033-15327380 and sends the read 
dressed SMS to AIRTEL for delivery to the mobile device 
102. It should be understood that, in accordance with some 
embodiments, merely forwarding the message without modi 
fying the address would result in the current cellular network 
operator (e.g., AIRTEL) being unable to deliver the message 
to the mobile device 102, because the current cellular network 
operator (e.g., AIRTEL) does not have any way of matching 
the first communication profile (e.g., the CHINAMOBILE 
communication profile) with the mobile device 102. 
0182. In accordance with some embodiments, when the 
mobile device 102 is not connected to any of the cellular 
network operators managed by the communication manage 
ment system 110 (i.e., the communication management sys 
tem 110 determines that the mobile device 102 is not cur 
rently using any of the plurality of communication managed 
by the communication management system 110), the com 
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munication management system 110 gets (946) delivery 
instructions for a message without an available route. In some 
embodiments the delivery instructions are stored as sub 
scriber preferences in the Subscriber accounts (e.g., 344 in 
FIG. 3) at the communication management system 110. 
0183 In some embodiments, the delivery instructions 
include instructions to respond (948) to the request for a route 
with a message indicating that no route is available to the 
mobile device 102. The previous cellular network operator 
receives (950) the message indicating that no route is avail 
able to the mobile device 102 through the communication 
management system 110 and then handles (952) the message 
using the delivery policies of the previous cellular network 
operator. Typically, the previous cellular network operator 
will hold the message for a period of time, and re-try the 
procedure as described above, or simply drop the message. 
0184. In accordance with some embodiments, even when 
a route to the mobile device 102 is not available at the com 
munication management system 110, the communication 
management system 110 requests (954) delivery of the mes 
sage to the communication management system 110. It 
should be understood that, in Some embodiments, receiving 
the message at the communication management system 110 
even when the mobile device 102 is not connected with a 
communication network managed by the communication 
management system 110 is advantageous, because the com 
munication management system 110 typically monitors mul 
tiple different communication profiles for the mobile device 
102, and is thus more likely than the previous cellular network 
operator to have a valid route to the mobile device 102 in the 
future than that the previous cellular network operator will 
have a valid route to the mobile device 102, because the 
previous cellular network operator is only aware of a single 
communication profile for the mobile device 102. 
0185. In some embodiments, the communication manage 
ment system 110 requests (954), delivery of the message to 
the communication management system 110 from the previ 
ous cellular network operator. In some embodiments, 
requesting delivery of the message to the communication 
management system 110 comprises sending (956) routing 
information to the previous cellular network operator that 
routes the message to the communication management sys 
tem 110. In other words, in some embodiments, the commu 
nication management system 110 communicates delivery 
instructions to the previous cellular network operator that 
indicate that the mobile device 102 is connected with an 
SMSC (e.g., 128 in FIG. 3) of the communication manage 
ment system 110 even when the mobile device 102 is not 
actually connected with the SMSC of the communication 
management system 110. In some embodiments, the previous 
cellular network operator receives (958) the request for deliv 
ery of the message to the communication management sys 
tem 110, and in response transmits (960) the message to the 
communication management system 110. In some embodi 
ments, the communication management system 110 receives 
(962) the message from the first cellular network operator. 
0186 Inaccordance with some embodiments, the commu 
nication management system 110 identifies, based on the 
message, a home communication profile associated with the 
mobile device 102. In some embodiments, the message is 
addressed using the first communication profile (e.g., the 
communication profile associated with the previous cellular 
network operator), and the communication management sys 
tem 110 finds the subscriber identity information (e.g., 340 in 
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FIGS. 3-4) associated with the first communication profile 
and identifies a home communication profile within the Sub 
scriber identity information (e.g., a home IMSI and/or home 
MSISDN). 
0187. In some embodiments, the home communication 
profile is distinct from the communication profiles in the 
plurality of communication profiles. In some embodiments, 
the home communication profile is not managed by the com 
munication management system 110. In some embodiments 
the home communication profile is managed by the home 
cellular network operator. It should be understood that, in 
accordance with some embodiments, a respective communi 
cation profile is managed by the communication management 
system 110 when a request to register the mobile device 102 
for connection to a respective cellular network operator using 
the respective communication profile is relayed from the 
respective cellular network operator to the communication 
management system 110 for authentication (e.g., as illus 
trated with both the global communication profile and the 
local communication profile discussed above with reference 
to FIGS.5A-5D). 
0188 In some embodiments, the subscriber preferences 
(e.g., delivery instructions) include instructions to retrieve the 
message from the previous cellular network operator and 
process the message by communicating with the home cellu 
lar network operator (e.g., the cellular network operator that 
manages the home communication profile). In some embodi 
ments, communicating with the home cellular network opera 
tor includes sending (964) the message to the home cellular 
network operator for delivery to the mobile device 102 (e.g., 
the message is modified by replacing the first communication 
profile in the message with the home communication profile 
and the modified message is sent to the home cellular network 
operator). In some embodiments, communicating with the 
home cellular network operator includes notifying the home 
cellular network operator that a message has been received 
and requesting further instructions. 
0189 In some embodiments, the plurality of communica 
tion profiles (e.g., the first communication profile and the 
second communication profile) are communication profiles 
that have been temporarily assigned to the mobile device 102 
by the communication management system 110, while the 
home communication profile is permanently associated with 
the mobile device 102. As discussed in greater detail above, in 
Some embodiments, the home cellular network operator is a 
primary cellular network operator for the mobile device 102. 
Thus, typically, the mobile device 102 will connect to the 
home cellular network operator on a regular basis. As such, it 
is advantageous to retrieve a message from the previous cel 
lular network operator and deliver the message to the home 
cellular network operator, because the mobile device 102 is 
more likely to receive the message from the home cellular 
network operator than it is to receive the message from the 
previous cellular network operator. 
0190. In some embodiments, the communication manage 
ment system 110 stores (96.6) the message for later delivery to 
the mobile device 102. For example, the communication 
management system 110 stores the message for one week, or 
until the next time that the mobile device 102 connects with a 
cellular network operator using a respective communication 
profile managed by the communication management system 
110. In these embodiments, when the communication man 
agement system 110 detects that the mobile device 102 has 
connected to a cellular network operator using the respective 
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communication profile, the message is sent to the cellular 
network operator for delivery to the mobile device 102 (e.g., 
the message is modified by replacing the first communication 
profile in the message with the respective communication 
profile and the modified message is sent to the cellular net 
work operator). In some embodiments the message is deleted 
(968), either immediately or after a period of time has elapsed 
without the mobile device 102 connecting with a cellular 
network operator using a communication profile managed by 
the communication management system 110. 
(0191 Attention is now directed towards FIGS. 10A-10B, 
which illustrate a process 1000 for routing a message to a 
mobile device (e.g., 102 in FIG. 1A, 2) associated with mul 
tiple communication profiles by managing forwarded mes 
sages in accordance with Some embodiments. In accordance 
with some embodiments, a mobile device 102 is registered 
with a current cellular network operator (e.g., global cellular 
network operator 106, and/or local cellular network operator 
108), as described in greater detail above with reference to 
FIGS.5A-5D). In some embodiments the mobile device 102 
was previously registered with a previous cellular network 
operator (e.g., home cellular network operator 104, global 
cellular network operator 106, or local cellular network 
operator 108). In some embodiments, the mobile device 102 
is associated with a first communication profile for the pre 
vious cellular network operator and is also associated with a 
second communication profile for the current cellular net 
work operator. In accordance with some embodiments, these 
communication profiles and other subscriber information is 
stored in a home location register (e.g., 122 in FIGS. 3) of the 
communication management system (e.g., 110 in FIGS. 1A, 
3), as described in greater detail above. 
0.192 In accordance with some embodiments, the previ 
ous cellular network operator has (1002) a predetermined 
message forwarding protocol for forwarding messages to the 
communication management system 110. It should be under 
stood that typically the home cellular network operator is the 
previous cellular network operator with a predetermined 
message forwarding protocol. In these embodiments, when 
the previous cellular network operator receives (1004) a mes 
sage (e.g., an SMS/EMS) for the mobile device 102, the 
previous cellular network operator determines if any route is 
currently available to the mobile device 102. If a route is 
(1006) available to the mobile device 102, then the previous 
cellular network operator delivers (1008) the message to the 
mobile device 102 using the available route. However, if no 
route is available (1010) the previous cellular network opera 
tor sends (1012) the message to a communication manage 
ment system 110 for delivery to the mobile device 102 by the 
communication management system 110. It should be under 
stood that, rather than merely asking the communication 
management system 110 for routing information for the mes 
sage, the previous cellular network operator sends (e.g., for 
wards) the message to the communication management sys 
tem 110. Additionally, in some embodiments, when a 
message is received for a mobile device 102 which the pre 
vious cellular network operator determines is associated with 
communication management system 110, the message is also 
sent to the communication management system 110 for deliv 
ery to the mobile device 102. 
0193 The communication management system 110 
receives (1014), from the previous cellular network operator 
(e.g., a home cellular network operator), a message (e.g., a 
forwarded message) addressed to a mobile device 102 using 
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a communication profile for the mobile device 102, where the 
communication profile is associated with the previous cellu 
lar network operator (e.g., the home cellular network opera 
tor). In some embodiments the previous cellular network 
operator has a predetermined message forwarding protocol 
for forwarding messages to the communication management 
system 110 when the mobile device 102 is unreachable by the 
previous cellular network operator. 
0194 After receiving the message, the communication 
management system 110 determines whether the mobile 
device 102 is connected to any cellular network operator 
using a communication profile that is managed by the com 
munication management system 110. When the communica 
tion management system 110 determines that the mobile 
device 102 is not connected (1016) to any cellular network 
operator (e.g., the mobile device 102 is not actively using a 
respective local communication profile of the plurality of 
communication profiles managed by the communication 
management system 110), the communication management 
system 110 performs one or more operations in accordance 
with subscriber preferences (e.g., from the subscriber 
accounts 344 in FIG. 3), as described in greater detail below 
with reference to operations 1034-1044. 
0.195. When the communication management system 110 
determines that the mobile device 102 is (1018) connected to 
one of the cellular network operators (e.g., is actively using a 
respective local communication profile of the plurality of 
communication profiles managed by the communication 
management System 110), the communication management 
system 110 sends the message to the mobile device 102 using 
a communication profile of the plurality of communication 
profiles (e.g., a communication profile associated with the 
current cellular network operator). In particular, after deter 
mining that the mobile device 102 is connected to one of the 
plurality of cellular network operators (e.g., using a commu 
nication profile managed by the communication management 
system 110) the communication management system 110 
accepts (1020) the message and determines (1022) a route to 
the mobile device 102. 

0196. In some embodiments, the message is addressed 
using a first communication profile (e.g., a communication 
profile associated with the previous cellular network opera 
tor), and the mobile device 102 is currently connected with a 
current cellular network operator using a second communi 
cation profile. In some of these embodiments, determining a 
route to the mobile device 102 includes identifying (1023) the 
second communication profile based on the first communica 
tion profile (e.g., using the Subscriber identity information 
340 in the HLR 122 of the communication management sys 
tem 110), as described in greater detail above with reference 
to FIGS. 7A-7D). 
0197) It should be understood that, in accordance with 
some embodiments, when the previous cellular network 
operator is the home cellular network operator, the first com 
munication profile is a home communication profile that is 
managed by the home cellular network operator, while the 
second communication profile is a local communication pro 
file that is managed by the communication management sys 
tem 110 (e.g., for a local cellular network operator). Addi 
tionally, in some of these embodiments, the home 
communication profile is permanently associated with the 
mobile device 102; and the local communication profile is a 
communication profile that has been temporarily assigned to 
the mobile device 102 by the communication management 
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system 110. Additionally, as described in greater detail above, 
it should be understood that a respective communication pro 
file of the plurality of communication profiles is managed by 
the communication management system 110 when a request 
to register the mobile device 102 for connection to a respec 
tive cellular network operator using the respective communi 
cation profile is relayed from the respective cellular network 
operator to the communication management system 110 for 
authentication. 

0198 In some embodiments, after determining a route to 
the mobile device 102, the communication management sys 
tem 110 retrieves (1024) delivery requirements of the current 
cellular network operator (e.g., message size limits, message 
frequency limits, message formatting requirements). In some 
embodiments, current cellular network operator is associated 
with a second communication profile (e.g., a local communi 
cation profile), and sending the message to the mobile device 
102 using the second communication profile includes sending 
(1026) the message directly to the mobile device 102 using 
the second communication profile. In some embodiments, the 
second communication profile is associated with a current 
cellular network operator (e.g., a local cellular network 
operator), and sending the message to the mobile device 102 
using the second communication profile includes sending 
(1028) the message to the current cellular network operator, 
where the message is addressed to the mobile device 102 
using the second communication profile. In some of these 
embodiments, the current cellular network operator receives 
(1030) the message and delivers (1032) the message to the 
mobile device 102. 

0199. In accordance with some embodiments, when the 
mobile device 102 is not connected to any of the cellular 
network operators managed by the communication manage 
ment system 110 (i.e., the communication management sys 
tem 110 determines that the mobile device 102 is not cur 
rently using any of the communication profiles of the plurality 
of communication profiles managed by the communication 
management system 110), the communication management 
system 110 gets (1034) delivery instructions for a message 
without an available route. In some embodiments the delivery 
instructions are stored as subscriber preferences in the sub 
scriber accounts (e.g., 344 in FIG. 3) at the communication 
management system 110. 
0200. In some embodiments, the delivery instructions 
include instructions to respond (1036) to the request for a 
route with a message notifying the previous cellular network 
operator (e.g., the home cellular network operator) that the 
forwarded message will not be sent to the mobile device 102. 
In some embodiments, the notification is a rejection (1038) of 
the message. In some embodiments, the notification is a mes 
sage indicating that no route is currently available to the 
mobile device 102 and that the message will be stored for later 
delivery. The previous cellular network operator receives 
(1040) the notification indicating that the message will not be 
sent to the mobile device 102 and then handles (1042) the 
message using the delivery policies of the previous cellular 
network operator. Typically, the previous cellular network 
operator will hold the message for a period of time, and re-try 
the procedure as described above, or simply drop the mes 
Sage. 

0201 In some embodiments, the communication manage 
ment system 110 stores (1044) the message for later delivery 
to the mobile device 102. For example, the communication 
management system 110 stores the message for one week or 
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until the next time that the mobile device 102 connects with a 
cellular network operator using a respective communication 
profile managed by the communication management system 
110. In these embodiments, when the communication man 
agement system 110 detects that the mobile device 102 has 
connected to a cellular network operator using the respective 
communication profile, the message is sent to the cellular 
network operator for delivery to the mobile device 102 (e.g., 
the message is modified by replacing the first communication 
profile in the message with the respective communication 
profile and the modified message is sent to the cellular net 
work operator). In some embodiments the message is deleted 
(1046), either immediately or after a period of time has 
elapsed without the mobile device 102 connecting with a 
cellular network operator using a communication profile 
managed by the communication management system 110. 
0202 As one example of some of the embodiments 
described above, a mobile device 102 has a home communi 
cation profile that is associated with a home cellular network 
operator (e.g., CELLULARONE) and a local communication 
profile that is associated with a local cellular network operator 
(e.g., AIRTEL). When CELLULARONE receives an SMS 
for the mobile device 102 (addressed using the home com 
munication profile) CELLULARONE first attempts to send 
the SMS via the CELLULARONE network. If CELLU 
LARONE is unable to deliver the SMS (e.g., because the 
mobile device 102 is not connected to any MSC/VLR on the 
CELLULARONE network), then CELLULARONE for 
wards the SMS to the communication management system 
110 per a predefined forwarding policy. If the communication 
management system 110 determines that the mobile device 
102 is connected with AIRTEL, then the SMS is sent to 
AIRTEL for delivery to the mobile device 102. However, if 
the communication management system 110 determines that 
the mobile device 102 is not currently connected with any 
cellular network operator, then the communication manage 
ment system 110 rejects the forwarded SMS that was received 
from CELLULARONE. Once the forwarded SMS has been 
rejected CELLULARONE can determine further actions to 
take with respect to the message, per Subscriber preferences. 
0203. It should be understood that the ability of the com 
munication management system 110 to accept automatically 
forwarded messages, and reject the automatically forwarded 
messages when a mobile device 102 is unavailable is advan 
tageous in accordance with some embodiments. In particular, 
the ability to reject automatically forwarded messages gives 
the communication management system 110 access to mes 
sages that are sent to the home communication network of a 
mobile device 102 and allows those messages to be forwarded 
to the mobile device 102 when the mobile device 102 is 
available through the communication management system 
110, without losing messages by forwarding them to the 
communication management system 110 when the mobile 
device 102 is not available through communication manage 
ment system 110. In other words, the ability of the commu 
nication management system 110 to reject forwarded mes 
sages reduces the problems associated with setting up a 
forwarding protocol for forwarding messages to the commu 
nication management system 110 when the mobile device 
102 is not available at the home cellular network operator 
(e.g., by ensuring that messages that are sent to the commu 
nication management system 110 when the mobile device 
102 is not available through the communication management 
system 110 are not lost). 
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0204 Attention is now directed towards FIGS. 11A-11D, 
which illustrate a process 1100 for adding funds to a prepaid 
account for a mobile device (e.g., 102 in FIG. 1A, 2) associ 
ated with multiple communication profiles in accordance 
with Some embodiments. In accordance with some embodi 
ments, a mobile device 102 is registered with a current cellu 
lar network operator (e.g., global cellular network operator 
106, and/or local cellular network operator 108), as described 
in greater detail above with reference to FIGS. 5A-5D). In 
some embodiments the mobile device 102 has a prepaid 
account associated with a different cellular network operator 
(e.g., home cellular network operator 104). In some embodi 
ments, the mobile device 102 is associated with a communi 
cation profile for the current cellular network operator (e.g., a 
local communication profile for a local cellular network 
operator 108 or a global communication profile for a global 
cellular network operator 106) and is also associated with a 
communication profile for the current cellular network opera 
tor (e.g., a home communication profile for the home cellular 
network operator 104). In accordance with some embodi 
ments, these communication profiles and other Subscriber 
information is stored in a communication management sys 
tem (e.g., 110 in FIGS. 1A, 3) or a HLR(e.g., 122 in FIGS.3) 
of the communication management system 110, as described 
in greater detail above. 
0205. In some embodiments, the current cellular network 
operator (e.g., global cellular network operator 106 or local 
cellular network operator 108) receives (1102) a communi 
cation from a mobile device 102. In some embodiments, the 
communication (e.g., a message Such as an SMS or a phone 
call) is (1104) in accordance with a local payment protocol for 
adding funds to prepaid accounts associated with the current 
cellular network operator. In some embodiments the current 
cellular network operator requests (1106) a route for the 
communication from a communication management system 
110. The communication management system 110 receives 
(1108) the route request, determines (1110) a route for the 
communication and sends (1112) the route to the current 
cellular network operator. In some embodiments the route 
request and determination is performed in accordance with 
the embodiments described in greater detail above (e.g., with 
reference to FIGS. 7A-7D and/or 9A-9C). In some embodi 
ments, the communication is routed back to the current cel 
lular network operator where the payment process is com 
pleted. For example, when the communication is an SMS 
message that includes an activation code for adding funds to 
a prepaid account in accordance with protocols of the current 
cellular network operator, the route for the SMS will direct 
the SMS back to the current cellular network operator for 
processing in accordance with the local payment protocol. 
0206. The current cellular network operator completes 
(1114) a payment process for adding funds to a prepaid 
account (e.g., by Verifying that the current cellular network 
operator has received 2000 Rupee to be added to a prepaid 
account that enables the mobile device 102 to make phone 
calls at 4 Rupee per minute and send texts at 10 Rupee per 
text). In some embodiments, the payment process uses (1116) 
a local payment protocol for adding funds to prepaid accounts 
that is determined by the current cellular network operator. In 
other words, the subscriber can add funds to a central prepaid 
account managed by the home cellular network operator 104 
using a local process for adding funds to prepaid accounts 
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(e.g., the same payment process that would be used by a local 
mobile device that was associated with the current cellular 
network operator). 
0207. In some embodiments the current payment protocol 
includes (1118) direct payment to a current cellular network 
operator. For example, the subscriber could take the mobile 
device 102 to a retail location of the current cellular network 
operator, provide a payment at the store and have an employee 
at the store complete the fund addition process either by 
entering an activation code into the phone or updating a 
database for the current cellular network operator to indicate 
that the funds have been added to the prepaid account. As 
another example, the subscriber could access a website of the 
current cellular network operator and add funds to the prepaid 
account via the website (e.g., using a credit card). 
0208. In some embodiments the local payment protocol 
includes (1120) making a phone call from the mobile device 
102 to a predetermined phone number and entering an acti 
Vation code. In some embodiments the local payment proto 
col includes (1122) sending a message (e.g., an SMS, EMS, 
etc.) from the mobile device 102 to a predetermined number 
where the predetermined message includes an activation 
code. In accordance with some embodiments, the local pay 
ment protocol includes a communication (e.g., a phone call or 
a message) from the mobile device 102 to the current cellular 
network operator and the communication is routed by the 
communication management system 110 to the current cel 
lular network operator. For example, a subscriber could pur 
chase a fund addition card for the current cellular network 
operator (e.g., either directly from the current cellular net 
work operator or at a resale location Such as a grocery store). 
The subscriber would follow the instructions on the fund 
activation card by calling a phone number or sending a text to 
a number on the fund addition card, thereby instructing the 
current cellular network operator to add funds to a prepaid 
account associated with the communication profile of the 
mobile device 102 that is associated with the current cellular 
network operator (e.g., a local communication profile). How 
ever, in accordance with some embodiments, there is no pre 
paid account for the mobile device 102 that is managed by the 
current cellular network operator (e.g., because the mobile 
device 102 only has a prepaid account with the home cellular 
network operator 104). 
0209. In some embodiments, the current cellular network 
operator sends (1124) a communication to the communica 
tion management system 110 indicating that payment has 
been made for the mobile device 102 using a communication 
profile associated with the current cellular network (e.g., a 
local communication profile). The communication manage 
ment system 110 receives (1126), from the current cellular 
network operator, the communication indicating that a pay 
ment has been made to the current cellular network operator 
for a mobile device 102 using a communication profile asso 
ciated with the current cellular network operator (e.g., a local 
communication profile). In other words, the communication 
management system 110 is notified that the current cellular 
network operator has received a payment of funds and a 
request to use the funds to “top-up' or add value to a prepaid 
account for the mobile device 102. 
0210. The communication management system 110 iden 

tifies (1127), based on the communication profile that is asso 
ciated with the current cellular network operator (e.g., the 
local communication profile), a home communication profile 
of the mobile device 102, the home communication profile is 
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associated with a home cellular network operator 104. In 
other words, the mobile device 102 has a plurality of different 
communication profiles for a plurality of different cellular 
network operators, as described in greater detail above with 
reference to FIGS. 5A-5D. Typically the home cellular net 
work operator 104 is the cellular network operator with which 
the Subscriber has a permanent relationship, and which has a 
contractor other financial relationship with the subscriber. In 
other words, the home cellular network operator 104 is typi 
cally a cellular network operator from which the subscriber 
purchased the mobile device 102 or a SIM card for the mobile 
device 102. Thus, if the mobile device 102 has a prepaid 
account, the home cellular network operator 104 typically 
manages that prepaid account. Additional distinguishing fea 
tures of the home cellular network operator 104, in accor 
dance with some embodiments, are described in greater detail 
above. 

0211. It should be understood that, in accordance with 
Some embodiments, the communication profile associated 
with the current cellular network operator (e.g., the local 
communication profile) is managed by the communication 
management system 110. Thus, communications directed to 
and from the mobile device 102 using the communication 
profile associated with the current cellular network operator 
(e.g., the local communication profile) are authenticated by 
the communication management system 110. For example, 
the communication management system 110 determines 
whether the mobile device 102 has sufficient funds in a pre 
paid account to initiate or receive a respective communica 
tion. In contrast, in Some embodiments, the home communi 
cation profile (e.g., the communication profile associated 
with the home cellular network operator 104) is managed by 
the home cellular network operator 104. Thus, communica 
tions directed to and from the mobile device 102 using the 
home communication profile are authenticated by the home 
cellular network operator 104. For example, the home cellular 
network operator 104 determines whether the mobile device 
102 has sufficient funds in a prepaid account to initiate or 
receive a respective communication. 
0212. In some embodiments, the communication manage 
ment system 110 sends (1128) a request to the current cellular 
network operator to transfer at least a portion of the payment 
received from the Subscriber to the communication manage 
ment system 102. The current cellular network operator 
receives (1130) the request and sends (1132) at least a portion 
of the payment to the communication management system 
110. In some embodiments the payment sent by the current 
cellular network operator is the whole payment received from 
the subscriber. In some embodiments, only a portion of the 
payment is sent to the communication management system 
110, and the remainder of the payment received from the 
subscriber is kept by the current cellular network operator to 
cover expenses of the current cellular network operator. In 
accordance with Some embodiments, the communication 
management system 110 receives the portion of the payment 
from the current cellular network operator. 
0213. In some embodiments, after receiving the portion of 
the payment from the current cellular network operator, the 
communication management system 110 sends (1140) a 
request to add funds to a prepaid account that is associated 
with the home communication profile of the mobile device 
102 to the home cellular network operator 104. In some 
embodiments, sending the request to add funds to a prepaid 
account includes applying (1142) a proper exchange rate to 
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convert the currency in which the payment was made to a 
currency that is used by the home cellular network operator 
104. Applying an exchange rate in this manner is necessary 
primarily when payment is received from the current cellular 
network operator in a first currency and the home cellular 
network operator 104 uses a second currency for adding funds 
to prepaid accounts. In other words, when the payment 
received by the current cellular network operator is denomi 
nated in a first currency and the home cellular network opera 
tor 104 uses a second currency for adding funds to prepaid 
accounts, transferring the requested funds to the home cellu 
lar network operator 104 includes converting the portion of 
the payment from the first currency to the second currency. In 
Some embodiments the request to add funds uses a home 
payment protocol that is used by the home cellular network 
operator 104 for adding funds to prepaid accounts. In other 
words, in some embodiments, the home cellular network 
operator 104 may have a protocol for sending an SMS mes 
sage to a particular number to add funds to a prepaid account, 
or making a phone call to a particular phone number to add 
funds to the prepaid account. In some embodiments, the 
request to add funds follows this home payment protocol. In 
other embodiments, the communication management system 
110 has direct access (e.g., via an application programming 
interface) to the prepaid fund addition system of the home 
cellular network operator 104, and can directly request that 
funds be added to the prepaid account associated with the 
home communication profile of the mobile device 102. 
0214. In accordance with some embodiments, the home 
cellular network operator 104 receives (1146) the request to 
add funds to the prepaid account. In response to the request, 
the home cellular network operator 104 adds (1148) the funds 
to the prepaid account. After adding the funds to the prepaid 
account, the home cellular network operator 104 sends (1150) 
a notification to the communication management system 110 
indicating that the funds have been added to the prepaid 
account. The communication management system 110 
receives (1151) the notification that funds have been added to 
the prepaid account. In accordance with some embodiments, 
the communication management system 110 manages the 
communications to and from the mobile device 102 while the 
mobile device 102 is connected with the current cellular 
network operator. Thus, it should be understood that, in some 
embodiments, the communication management system 110 
makes determinations as to whether the mobile device 102 
has sufficient funds in the prepaid account to initiate or 
receive communications. 

0215. It should be understood that, in accordance with 
Some embodiments, the transfers of payment and addition of 
funds to a prepaid account described above with respect to 
operations 1128-1151 are merely transfers of payment obli 
gations from the current cellular network operator to the 
communication management system 110 and/or the home 
cellular network operator. For example, the current cellular 
network operator transfers the obligation to honor the addi 
tional prepaid funds to the communication management sys 
tem 110 and accepts an obligation to transfer the portion of 
the payment received from the subscriber to the communica 
tion management system 110. In some embodiments, the 
actual transfer of currency is performed in real-time. In some 
embodiments, the actual transfer of currency is performed at 
a later time. In some embodiments the communication man 
agement system 110 manages the transfer of currency. In 
some embodiments the transfer of currency is settled by a 
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third-party financial clearinghouse. In some embodiments, a 
first transfer of currency takes place between the current 
cellular network operator and the communication manage 
ment system 110, and a second transfer of currency takes 
place between the communication management system 110 
and a home cellular network operator 104 that manages the 
prepaid account for the mobile device 102. In some embodi 
ments, the currency transfer occurs directly between the cur 
rent cellular network operator and a home cellular network 
operator 104 that manages the prepaid account for the mobile 
device 102. 

0216. In accordance with some embodiments, after send 
ing the request to add funds to the prepaid account that is 
associated with the home communication profile of the 
mobile device 102, the communication management system 
110 authorizes a phone call between the mobile device 102 
and another device and debits funds from the prepaid account 
based on a cost of the phone call. More specifically, in some 
embodiments, the current cellular network operator receives 
(1152) a call associated with the mobile device 102 (e.g., 
either an incoming call to the mobile device 102 or an outgo 
ing call to the mobile device 102). In response to receiving the 
call, the current cellular network operator sends (1154) a 
request to the communication management system 110 for 
authorization to connect the call. Additionally, in some 
embodiments, the current cellular network operator sends a 
request to the communication management system 110 for 
routing information or other information managed by the 
communication management system 110 for the mobile 
device 102. 

0217. The communication management system 110 
receives (1156) the request and determines whether sufficient 
funds are available in the prepaid account associated with the 
mobile device 102. If sufficient funds are not (1158) avail 
able, then the method ends (1160) and no authorization is sent 
to the current cellular network operator. In some embodi 
ments either the current cellular network operator or the com 
munication management system 110 sends a notification to 
the mobile device 102 indicating that the prepaid account 
does not have sufficient funds and, optionally, providing 
instructions to the mobile device 102 as to how to add addi 
tional funds to the prepaid account. 
0218 If sufficient funds are (1162) available, the commu 
nication management system 110 authorizes (1164) the call. 
The current cellular network operator receives (1166) the 
authorization and connects (1168) the call. In some embodi 
ments, the current cellular network operator monitors (1170) 
the call (e.g., either monitoring a duration of the call and/or 
monitoring a cost of the call). In some embodiments, once the 
call is complete the current cellular network operator sends 
(1172) a message indicating the cost and/or duration of the 
call to the communication management system 110. 
0219. The communication management system 110 deter 
mines (1174) a cost of the call either using information 
received from the current cellular network operator or based 
on information acquired directly by the communication man 
agement system 110 (e.g., by multiplying a duration of the 
call by a connection rate and, optionally, a flat connection 
fee). After determining the cost of the call, the communica 
tion management system 110 debits (1176) funds from the 
prepaid account (e.g., the prepaid account that is managed by 
the home cellular network operator 104) based on the cost of 
the call. In some embodiments, debiting the funds from the 
prepaid account includes the communication management 
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system 110 sending a request to the home cellular network 
operator 104 to debit the funds from a central prepaid 
account. The home cellular network operator 104 receives 
(1180) the request to debit funds from the prepaid account, 
debits (1182) the funds from the prepaid account and sends 
(1184) a notification of the new balance of the prepaid 
account to the communication management system 110. The 
communication management system 110 Subsequently 
receives (1186) the notification of the new balance of the 
prepaid account for the mobile device 102, which can there 
after be used by the communication management system 110 
to determine whether to authorize further communications to 
and from the mobile device 102. While the preceding embodi 
ments have been discussed primarily with respect to autho 
rizing a phone call, it should be understood that the receipt or 
transmission of a message (e.g., SMS/EMS/MMS) could be 
authorized in an analogous manner. 
0220 Additionally, it should be understood that, in accor 
dance with some embodiments, the communication costs for 
the mobile device 102 are determined by the home cellular 
network operator 104. In particular, even the costs of com 
municating while connected with a local cellular network 
operator 108 are determined by the home cellular network 
operator 104. For example, in one embodiment, the commu 
nication services of the local communication network(s) 108 
are purchased by the communication management system 
110 and sold to the home cellular network operator 104 at 
bulk rates. In this example, home cellular network operator 
104 determines the retail rate for the communication services 
(e.g., sending/receiving phone calls, messages and/or data). 
0221. As one example of the foregoing, a prepaid Sub 
scriber has a mobile device 102 that is associated with a first 
carrier (e.g., CELLULARONE), where the mobile device has 
a prepaid account with a $50 balance that is managed by 
CELLULARONE. The mobile device 102 is transported to 
China, where the mobile device 102 is configured to operate 
as a local prepaid mobile device (e.g., by obtaining a local 
communication profile and registering with a local cellular 
network operator such as CHINAMOBILE as a local prepaid 
mobile device). While the mobile device 102 is in China using 
the CHINAMOBILE communication profile, the mobile 
device 102 uses the funds in the prepaid account that is 
managed by CELLULARONE (e.g., because the communi 
cation management system 110 that is in communication with 
both CELLULARONE and CHINAMOBILE authorizes 
communications on the CHINAMOBILE network based on 
the funds in the central prepaid account managed by CEL 
LULARONE). Once the funds in the CELLULARONE pre 
paid account have been exhausted, the Subscriberpurchases a 
fund addition card at a CHINAMOBILE retail store, follows 
the instructions on the fund addition card (e.g., by placing a 
phone call to a CHINAMOBILE service number and entering 
an activation code), and funds are added to the CELLU 
LARONE prepaid account (e.g., as mediated by the commu 
nication management system 110). 
0222. In other words, in accordance with some embodi 
ments, a single central prepaid account managed by a home 
cellular network operator 104 is associated with the mobile 
device 102 even when the mobile device 102 is connected 
with a local cellular network operator 108 and is using a local 
communication profile that is associated with the local cellu 
lar network operator 108. One advantage of having a single 
prepaid account is that all of the funds added by the subscriber 
to the prepaid account while using the mobile device 102 go 
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to a single account, which eliminates the need for the Sub 
scriber to separately add prepaid funds to different accounts 
for different cellular network operators and avoids the prob 
lem of transferring funds between prepaid accounts managed 
by different cellular network operators when the mobile 
device 102 Switches from using a communication profile 
associated with one cellular network operator to using a com 
munication profile associated with another cellular network 
operator (e.g., Switching between cellular network operators 
at a mobile device 102 in accordance with the embodiments 
described above with reference to FIGS.5A-5D). 
0223) The foregoing description, for purpose of explana 

tion, has been described with reference to specific embodi 
ments. However, the illustrative discussions above are not 
intended to be exhaustive or to limit the disclosed system and 
method to the precise forms disclosed. Many modifications 
and variations are possible in view of the above teachings. 
The embodiments were chosen and described in order to best 
explain the principles of the disclosed system and method and 
its practical applications, to thereby enable others skilled in 
the art to best utilize the disclosed system and method and 
various embodiments with various modifications as are Suited 
to the particular use contemplated. 

What is claimed is: 
1. A method for adding funds to a prepaid account at a 

home cellular network operator of a mobile device compris 
ing: 

at a communication management system having one or 
more processors and memory: 
receiving, from a local cellular network operator, a com 

munication indicating that a payment has been made 
to the local cellular network operator for a mobile 
device using a local communication profile; 

identifying, based on the local communication profile, a 
home communication profile of the mobile device, 
wherein the home communication profile is associ 
ated with a home cellular network operator that is 
distinct from the local cellular network operator; and 

sending, to the home cellular network operator, a request 
to add funds to a prepaid account that is associated 
with the home communication profile of the mobile 
device. 

2. The method of claim 1, further comprising: 
authorizing a phone call between the mobile device and 

another device; and 
debiting funds from the prepaid account based on a cost of 

the phone call. 
3. The method of claim 1, wherein the payment is made to 

the local cellular network operator using a local payment 
protocol that is used by the local cellular network operator for 
adding funds to prepaid accounts. 

4. The method of claim 3, wherein the local payment pro 
tocol includes a user of the mobile device providing payment 
at a retail location operated by the local cellular network 
operator. 

5. The method of claim 3, wherein the local payment pro 
tocol includes a phone call made by the mobile device to a 
predetermined telephone number and Submitting an activa 
tion code. 

6. The method of claim 3, wherein the local payment pro 
tocol includes a message sent by the mobile device to a 
predetermined telephone number, wherein the message 
includes an activation code. 
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7. The method of claim 3, wherein the local payment pro 
tocol includes a communication from the mobile device to the 
local cellular network operator and the communication is 
routed by the communication management system to the 
local cellular network operator. 

8. The method of claim 1, wherein the request to add funds 
uses a home payment protocol that is used by the home 
cellular network operator for adding funds to prepaid 
acCOunts. 

9. The method of claim 1, wherein the local communica 
tion profile is managed by the communication management 
system. 

10. The method of claim 9, wherein the home communi 
cation profile is managed by the home cellular network opera 
tOr. 

11. The method of claim 1, wherein the mobile device is 
associated with a plurality of distinct communication profiles 
including the home communication profile and the local com 
munication profile. 

12. The method of claim 1, further comprising: 
sending a request to the local cellular network operator to 

transfer at least a portion of the payment to the commu 
nication management system; 

receiving the portion of the payment; and 
transferring the portion of the payment to the home cellular 

network operator. 
13. The method of claim 12, wherein: 
the payment received by the local cellular network operator 

is denominated in a first currency; 
the home cellular network operator uses a second currency 

for adding funds to prepaid accounts; and 
transferring the requested funds to the home cellular net 
work operator comprises converting the portion of the 
payment from the first currency to the second currency. 

14. A communication management system comprising: 
one or more processors; 
memory; and 
one or more programs, wherein the one or more programs 

are stored in the memory and configured to be executed 
by the one or more processors, the one or more programs 
including instructions for: 
receiving, from a local cellular network operator, a com 

munication indicating that a payment has been made 
to the local cellular network operator for a mobile 
device using a local communication profile; 

identifying, based on the local communication profile, a 
home communication profile of the mobile device, 
wherein the home communication profile is associ 
ated with a home cellular network operator that is 
distinct from the local cellular network operator; and 

sending, to the home cellular network operator, a request 
to add funds to a prepaid account that is associated 
with the home communication profile of the mobile 
device. 

15. A computer readable storage medium storing one or 
more programs configured for execution by one or more 
processors of a communication management system, the one 
or more programs comprising instructions which, when 
executed by the one or more processors cause the communi 
cation management system to: 

receive, from a local cellular network operator, a commu 
nication indicating that a payment has been made to the 
local cellular network operator for a mobile device using 
a local communication profile; 
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identify, based on the local communication profile, a home send, to the home cellular network operator, a request to 
communication profile of the mobile device, wherein the add funds to a prepaid account that is associated with the 
home communication profile is associated with a home home communication profile of the mobile device. 
cellular network operator that is distinct from the local 
cellular network operator, and ck 


