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METHOD AND APPARATUS FOR
MANAGING CALLS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 15/409,039, filed Jan. 18, 2017, which
is a continuation of U.S. patent application Ser. No. 14/965,
063 filed Dec. 10, 2015 (now U.S. Pat. No. 9,584,555),
which is a continuation of U.S. patent application Ser. No.
13/234,036 filed Sep. 15, 2011 (now U.S. Pat. No. 9,241,
258). All sections of the aforementioned applications are
incorporated herein by reference in its entirety.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates generally to manag-
ing calls in a communication system.

BACKGROUND

[0003] End user devices can operate in numerous different
systems that employ distinct communication protocols. It
can be desirable to provide compatibility of these distinct
systems and protocols. However, as existing systems and
protocols evolve and as new systems and protocols are
introduced, the complexity of establishing system and pro-
tocol compatibility grows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 depicts an illustrative embodiment of a call
flow diagram of a communication system;

[0005] FIG. 2 depicts an illustrative embodiment of a
method operating in portions of the system of FIG. 1;
[0006] FIG. 3 depicts an illustrative embodiment of a
communication device utilized in the communication sys-
tem of FIG. 1; and

[0007] FIG. 4 is a diagrammatic representation of a
machine in the form of a computer system within which a set
of instructions, when executed, may cause the machine to
perform any one or more of the methods disclosed herein.

DETAILED DESCRIPTION

[0008] One or more of the example embodiments
described herein allow for completion of voice communi-
cations between first and second end user devices. A mobile
switching center can route traffic between different subsys-
tems in order to complete calls. This application is related to
U.S. application Ser. No. 13/234,016 entitled “METHOD
AND APPARATUS FOR PROCESSING CALLS” filed on
Sep. 15, 2011 by Ku et al., (now U.S. Pat. No. 8,693,464).
All sections of the aforementioned application are incorpo-
rated herein by reference in their entirety.

[0009] One embodiment of the present disclosure includes
a mobile switching center server comprising a memory and
a controller coupled to the memory. The controller can be
operable to receive a request for a call associated with an
originating communication end user device for a voice call,
where the mobile switching center server is selected from a
group of mobile switching center servers based on a local
number portability database dip associated with the call. The
controller can also be operable to transmit a tElephone
NUmber Mapping (ENUM) query to a database in response
to the request for the call. The controller can further be
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operable to route the request to an Interrogating Call Session
Control Function (I-CSCF) of an Internet Protocol Multi-
media Subsystem (IMS) network for establishing the call,
when the query is successful in obtaining an internet pro-
tocol (IP) address for establishing the call with a recipient
communication device on a network such as an IMS net-
work. An IMS network can include components and perform
functions that enable an end user device operating in a
circuit-switched network to communicate with another end
user device operating in a packet-switched network. An IMS
network can be a network that supports both circuit-
switched protocols and packet-switched protocols for estab-
lishing communication sessions. The controller can be oper-
able to route the call request to another network for the
recipient (target) end user device for establishing the call
without routing the request to the I-CSCF of the IMS
network, when the query is not successful in obtaining the
internet protocol address.

[0010] One embodiment of the present disclosure includes
a non-transitory computer-readable storage medium com-
prising computer instructions to receive a request for a voice
call at a mobile switching center server, where the voice call
is associated with an originating communication device. The
computer instructions can enable transmitting a mapping
query from the mobile switching center server to a database
in response to the request for the voice call. The computer
instructions can enable, when the mapping query is success-
ful in obtaining an internet protocol address for establishing
the voice call with a recipient communication device, rout-
ing the request from the mobile switching center server to an
IMS network for establishing the voice call. The computer
instructions can enable, when the mapping query is not
successful in obtaining the internet protocol address, routing
the request from the mobile switching center server to a
recipient communications device on wireless network other
than an IMS network.

[0011] One embodiment of the present disclosure is a
method including receiving a request for a voice call at a
mobile switching center server where the call is associated
with an originating communication device, where the
mobile switching center server is selected from a group of
mobile switching center servers based on a local number
portability database dip associated with the call. The method
can also include, in response to the request for the call,
transmitting a mapping query from the mobile switching
center server to a database to obtain an internet protocol
address for establishing the call with a recipient communi-
cation device. The method can further include routing the
request to one of an IMS network or a non-IMS network
based on a response to the mapping query provided by the
database, monitoring call routing decisions for generating
statistics related to the call routing decisions, and prioritiz-
ing a list of candidate end user devices for migration to the
internet multimedia subsystem based on the statistics.

[0012] FIG. 1 depicts an illustrative embodiment of a call
flow process in a communication system 100. System 100
can include a Mobile Switching Center (MSC) 110 (which
can also be or otherwise operate as a Circuit Switch Gateway
(CSG) 110) that can include various components, such as a
server(s), for completing calls between an originating com-
munication device 101 and one or more recipient or termi-
nating communication devices 102. The MSC 110 can
include various components, such as one or more servers.
The recipient communication devices 102 can be associated
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with a subscriber of a system(s) operating according to
various communication protocols, such as those for an IMS
network, Long Term Evolution (LTE) network, Evolved
Universal Terrestrial Radio Access Network (E-UTRAN),
Universal Terrestrial Radio Access Network (UTRAN), and
circuit-switched technologies such as circuit switched 2G or
3G Global System for Mobile communications (GSM).

[0013] The MSC 110 can perform various functions,
including being the primary service delivery node for vari-
ous communication formats, such as voice calls, Short
Message Service (SMS) and/or facsimile services. In one
embodiment, the MSC 110 can perform setting-up and
releasing of end-to-end connections (e.g., depending on the
type of recipient communication device, the originating
network and/or the service plan associated with the device),
mobility and hand-over requirements during a call, and/or
real-time pre-paid account monitoring. In one embodiment,
the MSC 110 can perform the function of a gateway mobile
switching center and can determine or otherwise identify a
Visited Mobile Switching Center (VMSC) 111 associated
with the recipient communication device 102, such as based
on location of the (end user) device 102. The MSC 110 can
perform other functions, including generating billing infor-
mation, delivering SMS messages to an SMS center, arrang-
ing handovers between base station controllers and/or other
MSC'’s, and/or supporting other services, such as conference
calls and call holding.

[0014] In one embodiment, the MSC 110 can interface
with a Public Switched Telephone Network (PSTN) and/or
can be selected from among a group of MSC’s, such as
based on hosting a Local Routing Number (LRN) associated
with a circuit switch of the originating network of the
communication (end user) device 101. In one embodiment,
the MSC 110 can be selected from the group of MSC’s based
on a Local Number Portability (LNP) dip to obtain the LRN
associated with the recipient communication device 102,
and the originating switch can then route a voice call request
to the MSC 110 hosting the LRN as indicated by arrow 1.
[0015] In response to the call request originating from the
communication device 101, the MSC 110 can perform an
ENUM query to an ENUM database 120 based on the
telephone number of the recipient communication device
102 as indicated by arrow 2. If the ENUM database 120
provides a positive response (e.g., there is a successful
Session Initiation Protocol (SIP) address resolution), then a
SIP Uniform Resource Identifier (URI) can be obtained,
which enables a Domain Name Server (DNS) query (not
shown) to obtain a corresponding Internet Protocol address.
The DNS query can also be performed by the MSC 110. The
MSC 110 can then route the request to an Internet Protocol
Multimedia Subsystem (IMS) network 130 for further call
processing as indicated by arrow 35 (such as routing to the
I-CSCF 140). It should be understood that the request can be
of various forms, such as a SIP INVITE message or deriva-
tive thereof. The ENUM database 120 can be a database
associated with the IMS network 130 as shown in FIG. 1 or
can be independent of the IMS network 130. The ENUM
database 120 can be configured to receive and respond to
ENUM queries from various sources, such as the MSC 110,
as well as other components, such as a Serving Call Session
Control Function (S-CSCF).

[0016] Where the response to the ENUM query performed
by the MSC 110 is negative (e.g., there is not a successful
SIP address resolution), the MSC 110 can then route the
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request to one or more servers 190a-¢ as indicated by arrow
3a, which may perform one or more operations such as
functioning as a mobility gateway. Servers 190a-¢ can fur-
ther process the request including providing it to the vMSC
111 for completion of the call with the recipient communi-
cation device 102, which can be operating on a circuit
switched network, such as a circuit switched GSM network.
Functions of the servers 190a-¢ can be executed by one or
more servers, including a general purpose computing device,
and can be located at various places, including a central
office of the service provider. Servers 190a-r may also
include support for other call handling capabilities such as
call forwarding, call waiting and last call return.

[0017] System 100 can include and/or interface with other
components and perform other functions. For example, the
network (IMS network, LTE network) 130 can include one
or more other servers and other components (not shown),
which may include services for, but are not limited to, for
example, one or more instances of a Home Subscriber
Server (HSS); a Proxy Call Session Control Function
(P-CSCF); a Serving Call Session Control Function
(S-CSCF) server; a Domain Naming Server; a Breakout
Gateway Control Function (BGCF); a Session Border Con-
troller (SBC); an application server; wired and/or wireless
interface services (not shown), but can be coupled with
and/or included in the example network 130) such as, for
example, Evolved Universal Terrestrial Radio Access (EU-
TRA), one or more forms of packet core functions (such as
an Evolved Packet Core (EPC), radio network such as
Evolved Universal Terrestrial Radio Access Network (EU-
TRAN), wireless towers; etc.

[0018] In one embodiment, the S-CSCF server can per-
form a number of different functions, including exchanging
messages with one or more application servers, which
enable providing of a variety of services to the subscriber(s).
The S-CSCF can perform other functions, including SIP
registrations, message inspection, and/or service provider
policy enforcement.

[0019] It should be further understood that while the
exemplary embodiments describe recipient communication
devices that can be IMS and/or circuit-switched devices, the
present disclosure also contemplates the recipient devices
operating in other types of systems that are based on other
communication protocols. The exemplary embodiments can
include the MSC 110 of FIG. 1 performing an ENUM query
to determine whether the request should be diverted to a
circuit switched network or an IMS network. The exemplary
embodiments can divert calls among various systems,
including circuit-switched and packet-switched networks,
such as Code Division Multiple Access (CDMA) networks,
Time Division Multiple Access (TDMA) networks, World
interoperability for Microwave (WiMAX) networks, and/or
Software Defined Radio (SDR) networks. Other present and
next generation wide area wireless network technologies are
contemplated by the present disclosure.

[0020] In one embodiment, system 100 can perform call
flow processing and routing at the MSC 110 based on the
ENUM query so that the IMS network 130 does not need to
rely on a Breakout Gateway Control Function (BGCF)
which is a SIP proxy that processes requests for routing from
an S-CSCF when the S-CSCF has determined that the
session cannot be routed using ENUM.

[0021] Various components or portions of system 100 can
perform other call processing functions and can establish
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calls, including voice, video and/or messaging, using other
techniques, in addition to the MSC 110 performing the
ENUM query and routing traffic based on the response to the
ENUM query. For instance, if an originating communication
device is not operating in a circuit-switched network then
the device may be able to connect with the IMS network 130
without utilizing the MSC 110 for performing the ENUM
dip. In this example, the IMS network 130 may establish the
call with an IMS-capable recipient device.

[0022] In one embodiment, the IMS network 130 of FIG.
1 can further employ a Media Gateway Control Function
(MGCEF) coupled to a PSTN network to selectively establish
communications between IMS-compliant communication
devices, PSTN communication devices, and combinations
thereof. The MGCF may not be necessary or otherwise be
utilized when a communication session involves IMS-com-
pliant communication device to IMS-compliant communi-
cation device communications. A more detailed description
of various other functions and/or components of the IMS
network 130 can be found in U.S. Patent Application Pub-
lication No. 20090191871 and 20080285543, the disclo-
sures of which are hereby incorporated by reference.
[0023] In one embodiment, the MSC 110 can store IP
addresses as they are processed from the ENUM and DNS
queries. The stored IP addresses can be utilized as described
above to be utilized for call completion as the last updated
IP address in the event of a call processing error.

[0024] In addition, communication system 100 can be
adapted to provide the communication devices 102 with
multimedia and Internet services. It is further contemplated
that the communication devices of FIG. 1 can be commu-
nicatively coupled to an access point such as a femtocell (not
shown), a WiFi router, a DECT base unit, or another suitable
wireless access point to establish communications with the
IMS network 130 of FIG. 1.

[0025] FIG. 2 depicts an illustrative method 200 that can
operate in conjunction with the call flow processing and the
system of FIG. 1. At 202, a voice call can be initiated by an
originating communication device (e.g., device 101 of FIG.
1) from an originating network. The call can be from various
types of originating networks, including a network utilizing
circuit-switching techniques and components, including an
originating switch.

[0026] To route the call request to the recipient commu-
nication device (e.g., device 102 of FIG. 1), method 200 can
select an MSC (e.g., MSC 110) from a group of available
MSC’s. In one embodiment at 204, the selection can be
based on an LNP dip or examination of an LNP database.
The LNP dip can be performed by various devices using
various techniques, including the LNP dip being performed
by a server of the originating network. At 206, an MSC (such
as MSC 110) is selected from the group of available MSC’s
based on the LNP dip. For instance, the LNP dip can be
utilized to determine or otherwise obtain the corresponding
LRN for the requested call and the MSC hosting the deter-
mined LRN can be selected.

[0027] Method 200 can be utilized to route call requests
between IMS-based systems and non-IMS based systems. In
one embodiment, the criteria for routing can be based on the
subscriber’s service plan and/or the compatibility of the
communication device(s) involved in the call. In one
embodiment at 208, the MSC can perform an ENUM query
of an ENUM database based on the call request, such as
based on the telephone number of the recipient communi-
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cation device. By utilizing the ENUM query, method 200
can provide up-to-date subscriber information, such as
whether the subscriber has switched to a different service
(e.g., switching from a circuit-switched service to an IMS
service). The use of the ENUM query from the ENUM
database 120 as the determinative factor for routing of a call
request to an IMS network 130 or servers 190a-¢ can speed
up the routing time, as opposed to having such a determi-
nation be made later within the IMS network 130. The
ENUM query can include receiving a SIP URI response and
requesting a corresponding IP address from a DNS server.
[0028] In one embodiment, when an end user device 102,
which is capable of operating in both a circuit-switched
environment and a packet environment such as an IMS
network or an LTE network, and the end user device 102 is
to be migrated over to an IMS network from a circuit-
switched network (e.g., for better service), mapping infor-
mation for that end user device 102 must be configured
(provisioned) into the ENUM server 102 and the LRN of
that end user device 102 must also be migrated to the IMS
network 130. If the LRN of the device is migrated, but the
mapping information is not configured into the ENUM
server 120, then the IMS network 130 cannot successfully
complete the call from the end user device 101 on the IMS
network.

[0029] The exemplary embodiments also contemplate
other techniques being utilized for determining where the
call request should be routed (e.g., routed to the IMS
network 130 or routed to the servers 190a-7). For instance in
one embodiment, the MSC 110 can store results of ENUM
queries for recipient end user devices 102 and can selec-
tively base routing decisions on the stored results without
performing an ENUM query. Time thresholds can be applied
to the use of the stored ENUM query results to reduce the
likelihood that the subscriber of the recipient device has
migrated to a different service subsequent to the last ENUM
query result. In this example, if the time threshold has not
been met (e.g., the last ENUM query occurred too long ago
for the particular recipient device) then the MSC 110 can
perform the ENUM query. Other call request filtering
schemes can also be employed, including distinguishing
between call requests from circuit-switched originating net-
works and packet-switched originating networks and distin-
guishing between types of calls such as voice, messaging
and video calls.

[0030] At 210, a determination can be made by the MSC
110 (e.g., a server at the MSC 110) as to whether there was
a positive or negative result from the ENUM query (e.g., an
IP address resolution was successtul). If the ENUM query
were negative (e.g., the IP address resolution was unsuc-
cessful), then at 212 the call request can be routed by the
MSC 110 to a circuit-switched network via servers 190a-¢.
The servers 190a-¢ can route, at step 214, such as via a
vMSC (e.g., vMSC 111 selected based on the location of the
recipient communication device) that is selected by the MSC
110, the request for completion of the call at 216.

[0031] Returning to step 210, if on the other hand the
ENUM query were positive (e.g., the IP address resolution
was successful), then at 218 the call request can be routed by
the MSC 110 to the IMS (or LTE) network 130 (e.g., arrow
34 in FIG. 1). For instance, the call request can be routed to
an [-CSCF (e.g., [-CSCF 140) which then, at step 220, can
attempt to complete the call according to the applicable
implemented protocols (for example, the call request can be
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forwarded to server(s) 150a-s for processing and delivery to
end user device 102 on a network such as an LTE or IMS
network). The call may then be completed at step 222.
[0032] One or more of the example embodiments can
include one or more of the servers 150a-s performing
various functions or operating as various components of the
IMS network 130, including operating as an HSS server, an
application server, an S-CSCF server and/or a P-CSCF
server. In this example, the servers 150a-s can combine IMS
functionality and/or can be dedicated devices.

[0033] In one embodiment, one or more of the server(s)
150a-s can function as an S-CSCF which can route the
request to a Proxy Call Session Control Function (P-CSCF).
The P-CSCF can be combined with other devices and/or
functionality of the IMS network 130, such as a Session
Border Controller (SBC), Access Transfer Gateway (ATG),
and/or Access Transfer Control Function (ATCF). The
P-CSCF can perform various other functions, including
subscriber authentication, security association (e.g., I[Psec or
TLS), signal inspection, message compression and decom-
pression, policy enforcement (e.g., network routing policy or
bandwidth management), and/or generating charging
records.

[0034] In one embodiment, the routing of calls by the
MSC 110 can be monitored and utilized in determining a
migration strategy for subscribers. For instance, end user
devices 102 that are more often contacted through the
servers 190qa-¢ for call completion may be migrated to an
IMS-based system, such as an LTE service, before other
communication devices that are contacted less often through
the servers 190qa-¢ for call completion. In one embodiment,
an MSC 110 can monitor routing decisions, collect routing
statistics about traffic routing, can prepare a prioritized list of
end user devices 102, and can report (for example, using an
administrative interface) such a prioritized list, which can be
used for prioritized migrations of end user devices and/or
subscribers. In one embodiment, an interface of the MSC
110 can provide a prioritized list of candidate end user
devices 102 to a recipient device or system for performing,
confirming or otherwise processing the migration of at least
a portion of the candidates on the list. The exemplary
embodiments can include other devices that monitor the
decisions, generate statistics and/or generate the prioritized
list. Various techniques can be utilized in generating the
statistics based on various factors, such as an end user’s
frequency of use, cost of migration, cost of non-migration,
geographic region and so forth.

[0035] FIG. 3 depicts an exemplary embodiment of a
communication device 300. Communication device 300 can
serve in whole or in part as an illustrative embodiment of
user endpoint devices depicted in FIG. 1. The communica-
tion device 300 can function as a caller or callee’s end user
device that can participate in a completed voice call and/or
messaging session despite the compatibility of the devices
and/or the compatibility of the networks in which the
devices are operating. The communication device 300 can
comprise a wireline and/or wireless transceiver 302 (herein
transceiver 302), a user interface (UI) 304, a power supply
314, a location receiver 316, and a controller 306 for
managing operations thereof. The transceiver 302 can sup-
port short-range or long-range wireless access technologies
such as Bluetooth, WiFi, Digital Enhanced Cordless Tele-
communications (DECT), and/or other cellular communica-
tion technologies, just to mention a few. Cellular technolo-
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gies can include, for example, CDMA-1X, UMTS/HSDPA,
GSM/GPRS, TDMA/EDGE, EV/DO, WiMAX, SDR, LTE,
as well as other next generation cellular wireless commu-
nication technologies as they arise. The transceiver 302 can
also be adapted to support circuit-switched wireline access
technologies (such as PSTN), packet-switched wireline
access technologies (such as various forms of IEEE 802.11
networking technologies, TCP/IP, VoIP, etc.), and combina-
tions thereof.

[0036] The UI 304 can include a depressible or touch-
sensitive keypad 308 with a navigation mechanism such as
a roller ball, a thumbwheel, a joystick, a mouse, or a
navigation disk for manipulating operations of the commu-
nication device 300. The keypad 308 can be an integral part
of a housing assembly of the communication device 300 or
an independent device operably coupled thereto by a teth-
ered wireline interface (such as a USB cable) or a wireless
interface supporting for example Bluetooth. The keypad 308
can represent a numeric dialing keypad commonly used by
phones, and/or a Qwerty keypad with alphanumeric keys
used by smart phones. The Ul 304 can further include a
display 310 such as monochrome or color LCD (Liquid
Crystal Display), OLED (Organic Light Emitting Diode) or
other suitable display technology for conveying images to an
end user of the communication device 300. In an embodi-
ment where the display 310 is touch-sensitive, a portion or
all of the keypad 308 can be presented by way of the display
310 with navigation features.

[0037] The UI 304 can also include an audio system 312
that utilizes common audio technology for conveying low
volume audio (such as audio heard only in the proximity of
a human ear) and high volume audio (such as speakerphone
for hands free operation). The audio system 312 can further
include a microphone for receiving audible signals of an end
user. The audio system 312 can also be used for voice
recognition applications. The UI 304 can further include an
image sensor 313 such as a charged coupled device (CCD)
camera for capturing still or moving images.

[0038] The power supply 314 can utilize common power
management technologies such as replaceable and recharge-
able batteries, supply regulation technologies, and charging
system technologies for supplying energy to the components
of the communication device 300 to facilitate long-range or
short-range portable applications. The location receiver 316
can utilize common location technology such as a global
positioning system (GPS) receiver capable of assisted GPS
for identifying a location of the communication device 300
based on signals generated by a constellation of GPS satel-
lites, thereby facilitating common location services such as
navigation.

[0039] The communication device 300 can use the trans-
ceiver 302 to also determine a proximity to a cellular, WiFi,
Bluetooth, or other wireless access points by common
sensing techniques such as utilizing a received signal
strength indicator (RSSI) and/or a signal time of arrival
(TOA) or time of flight (TOF). The controller 306 can utilize
computing technologies such as a microprocessor, a digital
signal processor (DSP), and/or a video processor with asso-
ciated storage memory such a Flash, ROM, RAM, SRAM,
DRAM or other storage technologies.

[0040] The communication device 300 can be adapted to
perform the functions of the communication or user end
point devices of FIG. 1. It will be appreciated that the
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communication device 300 can also represent other common
devices that can operate in communication system 100 of
FIG. 1.

[0041] Upon reviewing the aforementioned embodiments,
it would be evident to an artisan with ordinary skill in the art
that said embodiments can be modified, reduced, or
enhanced without departing from the scope and spirit of the
claims described below.

[0042] FIG. 4 depicts an exemplary diagrammatic repre-
sentation of a machine in the form of a computer system 400
within which a set of instructions, when executed, may
cause the machine to perform any one or more of the
methods discussed above. One or more instances of the
machine can operate, for example, as the devices of FIG. 1,
including the MSC 110 to perform ENUM queries and/or
divert call flow traffic based on the ENUM query. In some
embodiments, the machine may be connected (e.g., using a
network) to other machines. In a networked deployment, the
machine may operate in the capacity of a server or a client
user machine in server-client user network environment, or
as a peer machine in a peer-to-peer (or distributed) network
environment.

[0043] The machine may comprise a server computer, a
client user computer, a personal computer (PC), a tablet PC,
a smart phone, a laptop computer, a desktop computer, a
control system, a network router, switch or bridge, or any
machine capable of executing a set of instructions (sequen-
tial or otherwise) that specify actions to be taken by that
machine. It will be understood that a communication device
of the present disclosure includes broadly any electronic
device that provides voice, video or data communication.
Further, while a single machine is illustrated, the term
“machine” shall also be taken to include any collection of
machines that individually or jointly execute a set (or
multiple sets) of instructions to perform any one or more of
the methods discussed herein.

[0044] The computer system 400 may include a processor
402 (e.g., a central processing unit (CPU), a graphics
processing unit (GPU, or both), a main memory 404 and a
static memory 406, which communicate with each other via
a bus 408. The computer system 400 may further include a
video display unit 410 (e.g., a liquid crystal display (LCD),
a flat panel, or a solid state display. The computer system
400 may include an input device 412 (e.g., a keyboard), a
cursor control device 414 (e.g., a mouse), a disk drive unit
416, a signal generation device 418 (e.g., a speaker or
remote control) and a network interface device 420.
[0045] The disk drive unit 416 may include a tangible
computer-readable storage medium 422 on which is stored
one or more sets of instructions (e.g., software 424) embody-
ing any one or more of the methods or functions described
herein, including those methods illustrated above. The
instructions 424 may also reside, completely or at least
partially, within the main memory 404, the static memory
406, and/or within the processor 402 during execution
thereof by the computer system 400. The main memory 404
and the processor 402 also may constitute tangible com-
puter-readable storage media.

[0046] Dedicated hardware implementations including,
but not limited to, application specific integrated circuits,
programmable logic arrays and other hardware devices can
likewise be constructed to implement the methods described
herein. Applications that may include the apparatus and
systems of various embodiments broadly include a variety of
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electronic and computer systems. Some embodiments
implement functions in two or more specific interconnected
hardware modules or devices with related control and data
signals communicated between and through the modules, or
as portions of an application-specific integrated circuit.
Thus, the example system is applicable to software, firm-
ware, and hardware implementations.

[0047] In accordance with various embodiments of the
present disclosure, the methods described herein are
intended for operation as software programs running on a
computer processor. Furthermore, software implementations
can include, but not limited to, distributed processing or
component/object distributed processing, parallel process-
ing, or virtual machine processing can also be constructed to
implement the methods described herein.

[0048] While the tangible computer-readable storage
medium 422 is shown in an example embodiment to be a
single medium, the term “tangible computer-readable stor-
age medium” should be taken to include a single medium or
multiple media (e.g., a centralized or distributed database,
and/or associated caches and servers) that store the one or
more sets of instructions. The term “tangible computer-
readable storage medium” shall also be taken to include any
non-transitory medium that is capable of storing or encoding
a set of instructions for execution by the machine and that
cause the machine to perform any one or more of the
methods of the present disclosure.

[0049] The term “tangible computer-readable storage
medium” shall accordingly be taken to include, but not be
limited to: solid-state memories such as a memory card or
other package that houses one or more read-only (non-
volatile) memories, random access memories, or other re-
writable (volatile) memories, a magneto-optical or optical
medium such as a disk or tape, or other tangible media which
can be used to store information. Accordingly, the disclosure
is considered to include any one or more of a tangible
computer-readable storage medium, as listed herein and
including art-recognized equivalents and successor media,
in which the software implementations herein are stored.
[0050] Although the present specification describes com-
ponents and functions implemented in the embodiments
with reference to particular standards and protocols, the
disclosure is not limited to such standards and protocols.
Each of the standards for Internet and other packet switched
network transmission (e.g., TCP/IP, UDP/IP, HTML, HTTP)
represent examples of the state of the art. Such standards are
from time-to-time superseded by faster or more efficient
equivalents having essentially the same functions. Wireless
standards for device detection (e.g., RFID), short-range
communications (e.g., Bluetooth, WiFi, Zigbee), and long-
range communications (e.g., LTE, WiMAX, GSM, CDMA)
are contemplated for use by computer system 400.

[0051] The illustrations of embodiments described herein
are intended to provide a general understanding of the
structure of various embodiments, and they are not intended
to serve as a complete description of all the elements and
features of apparatus and systems that might make use of the
structures described herein. Many other embodiments will
be apparent to those of skill in the art upon reviewing the
above description. Other embodiments may be utilized and
derived therefrom, such that structural and logical substitu-
tions and changes may be made without departing from the
scope of this disclosure. Figures are also merely represen-
tational and may not be drawn to scale. Certain proportions
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thereof may be exaggerated, while others may be mini-
mized. Accordingly, the specification and drawings are to be
regarded in an illustrative rather than a restrictive sense.
[0052] Although specific embodiments have been illus-
trated and described herein, it should be appreciated that any
arrangement calculated to achieve the same purpose may be
substituted for the specific embodiments shown. This dis-
closure is intended to cover any and all adaptations or
variations of various embodiments. Combinations of the
above embodiments, and other embodiments not specifically
described herein, will be apparent to those of skill in the art
upon reviewing the above description.
[0053] The Abstract of the Disclosure is provided with the
understanding that it will not be used to interpret or limit the
scope or meaning of the claims. In addition, in the foregoing
Detailed Description, it can be seen that various features are
grouped together in a single embodiment for the purpose of
streamlining the disclosure. This method of disclosure is not
to be interpreted as reflecting an intention that the claimed
embodiments require more features than are expressly
recited in each claim. Rather, as the following claims reflect,
inventive subject matter lies in less than all features of a
single disclosed embodiment. Thus the following claims are
hereby incorporated into the Detailed Description, with each
claim standing on its own as a separately claimed subject
matter.
What is claimed is:
1. A server, comprising:
a processing system including a processor; and
a memory that stores executable instructions that, when
executed by the processing system, facilitate perfor-
mance of operations, comprising:
determining, as a first determination, whether a recipi-
ent communication device supports circuit-switched
and packet-switched communication protocols;
updating a database of the server based on the first
determination;
determining, as a second determination, whether an
internet protocol address is available for establishing
a communication session with the recipient commu-
nication device according to information stored in
the database of the server, wherein the determining
the second determination comprises transmitting a
telephone number mapping query to a telephone
number mapping server after an expiration of a time
threshold;
responsive to the second determination determining
that the internet protocol address is available for
establishing the communication session with the
recipient communication device, facilitating an
establishment of the communication session via a
first network supporting circuit-switched and packet-
switched communication protocols; and
responsive to the second determination determining
that the internet protocol address is unavailable for
establishing the communication session with the
recipient communication device, facilitating estab-
lishment of the communication session via a second
network that does not support both of the circuit-
switched and packet switched communication pro-
tocols.
2. The server of claim 1, wherein the operations further
comprise storing updated information associated with the
telephone number mapping query in the database of the
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server and reinitiating the time threshold responsive to
storing the updated information.

3. The server of claim 1, wherein the operations further
comprise routing a request for the communication session to
an interrogating call session control function of the first
network when the telephone number mapping query is
successful in obtaining the internet protocol address,
wherein the first network comprises an internet protocol
multimedia subsystem.

4. The server of claim 3, wherein when the telephone
number mapping query is successful in obtaining the inter-
net protocol address, the interrogating call session control
function routes the request to a serving call session control
function of the internet protocol multimedia subsystem.

5. The server of claim 3, wherein a request for the
communication session is received by the processor via
circuit switching.

6. The server of claim 1, wherein the communication
session is routed to a visited corresponding to a location of
the recipient communication device for completing the
communication session with the recipient communication
device operating in a global system for mobile communi-
cations network when the internet protocol address is deter-
mined to be unavailable.

7. The server of claim 1, wherein call routing decisions
associated with the first and second networks are monitored,
and wherein a list of candidate subscribers is generated
based on the call routing decisions being monitored for
migration to an internet protocol multimedia subsystem.

8. The server of claim 1, wherein the server is selected
from a group of mobile switching center servers based on a
number portability database dip associated with the com-
munication session.

9. The server of claim 1, wherein the operations further
comprise transmitting a domain name system query to a
database for determining whether the internet protocol
address is available for establishing the communication
session with a recipient communication device.

10. A non-transitory computer-readable storage medium
comprising executable instructions that, when executed by a
processing system including a processor, facilitate perfor-
mance of operations, comprising:

receiving a request for a communication session at a

mobile switching center server, the communication
session being associated with an originating commu-
nication device;
determining whether an internet protocol address is avail-
able for establishing the communication session with a
recipient communication device according to informa-
tion stored in a local database of the mobile switching
center server prior to expiration of a timer; and

providing a mapping query from the mobile switching
center server to a telephone number mapping server in
response to the request for the communication session
after the expiration of the timer; and

responsive to determining that the internet address is

available in the local database, routing the request from
the mobile switching center server to an internet pro-
tocol multimedia subsystem for facilitating establishing
the communication session, and

wherein, when the internet address is not available in the

local database, the request is routed from the mobile
switching center server to a first network for facilitating
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establishing the communication session without rout-
ing the request to the internet protocol multimedia
subsystem.

11. The non-transitory computer-readable storage
medium of claim 10, wherein the operations further com-
prise storing updated information associated with the map-
ping query in the local database of the mobile switching
center server and reinitiating the timer responsive to storing
the updated information.

12. The non-transitory computer-readable storage
medium of claim 11, wherein the operations further com-
prise routing the request from the mobile switching center
server to an interrogating call session control function of the
internet protocol multimedia subsystem for facilitating
establishment of the communication session when the map-
ping query is successful in obtaining the internet protocol
address.

13. The non-transitory computer-readable storage
medium of claim 11, wherein, when the mapping query is
successful in obtaining the internet protocol address, a
serving call session control function of the internet protocol
multimedia subsystem facilitates completing the communi-
cation session with the recipient communication device
operating in a long term evolution network.

14. The non-transitory computer-readable storage
medium of claim 11, wherein the first network routes the
request via a visited mobile switching center for completing
the communication session with the recipient communica-
tion device operating in a second network when the mapping
query is not successful in obtaining the internet protocol
address, wherein the visited mobile switching center corre-
sponds to a location of the recipient communication device.

15. The non-transitory computer-readable storage
medium of claim 10, wherein the request is routed to the
mobile switching center server via circuit switching, and
wherein the mobile switching center server is selected from
a group of mobile switching center servers based on hosting
a local routing number for the circuit switching.

16. The non-transitory computer-readable storage
medium of claim 10, wherein call routing decisions associ-
ated with the internet protocol multimedia subsystem and
the first network are monitored, and wherein a list of
candidate subscribers is generated based on the call routing
decisions being monitored for migration to a Long Term
Evolution network.
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17. A method, comprising:

receiving, by a processing system comprising a processor,
a request for a communication session at a server, the
communication session being associated with an origi-
nating communication device and a recipient commu-
nication device;

providing, by the processing system, a mapping query

from the server to a database to obtain an internet
protocol address responsive to the request for the
communication session;
determining, by the processing system, whether a recipi-
ent communication device for the communication ses-
sion supports circuit-switched and packet-switched
communication protocols as a first determination;

updating, by the processing system, a local database of the
server based on the first determination;

determining, by the processing system, whether the inter-

net protocol address is available for establishing the
communication session with a recipient communica-
tion device according to information stored in the local
database of the server as a second determination; and

routing, by the processing system, the request to one of a

first network that supports communication sessions
between an end user device in a circuit-switched net-
work and an end user device in a packet-switched
network or a second network that does not support
communication sessions between the end user device in
the circuit-switched network and the end user device in
the packet-switched network, wherein the routing is
based on the second determination.

18. The method of claim 17, further comprising storing
updated information associated with the querying the data-
base.

19. The method of claim 17, further comprising routing
the request to an interrogating call session control function
of the first network for facilitating establishment of the
communication session when the mapping query is success-
ful in obtaining the internet protocol address.

20. The method of claim 17, further comprising:

monitoring, by the processing system, call routing deci-

sions associated with the first and second networks for
generating statistics related to the call routing deci-
sions; and

prioritizing, by the processing system, a list of candidate

end user devices for migration to an internet protocol
multimedia subsystem based on the statistics.
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