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SYSTEMS AND METHODS FOR RAPID SETUP OF TELEPHONY
COMMUNICATIONS

BACKGROUND OF THE INVENTION

[0001] The invention i1s related to Internet Protocol (IP) telephony systems.
More specifically, the invention is related to systems and methods for
terminating a communication to a telephony device that i1s capable of
conducting both an |IP-based communication over a data network and a

cellular-based communication via a mobile telephony service provider.

[0002] Before a telephony device can recelve an incoming communication
from an IP telephony system via a data network, the telephony device must
register with the IP telephony system. During the registration process, the
telephony device informs the IP telephony system of the |P address at which it

can be reached.

[0003] Unfortunately, many telephony devices do not maintain a constant
connection with an IP telephony system from which they can receive calls.
For example, an |IP telephony software application that is used by a
smartphone to communication with an |IP telephony system must typically be
actively running on the device in order for the software application to maintain
a connection to the IP telephony system. If the software application is not
running, no connection will exist between the telephony device and the IP
telephony system, and it will be impossible for the IP telephony system to

route an incoming communication to the telephony device.

[0004] There are ways, however, for an |IP telephony system to cause a
telephony device to begin running an [P telephony software application.
Typically, as soon as the software application 1s run, it registers with the IP
telephony system. One common way Is for the |IP telephony system to cause
a push notification to be sent to the telephony device. When the push
notification Is received by the telephony device, the mere receipt of the push

notification may be enough to cause the IP telephony software application to
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run. Alternatively, the push notification may cause a query to be displayed to
the user. |If the user responds In an affirmative fashion, the IP software

application will be run. If not, the software application is not run.

[0005] When an |IP telephony system receives an incoming communication
that i1s directed to a telephony device having an [P telephony software
application, the IP telephony system usually first checks to see if the IP
telephony software application on the telephony device Is registered. If so,
the communication can be immediately routed to the IP telephony software
application. If not, the IP telephony system causes a push notification to be
sent to the telephony device, to thereby cause the IP telephony software
application on the telephony to begin running, and to register with the IP
telephony system. Once the IP telephony software application has registered
with the IP telephony system, the iIncoming communication can be routed to

the |IP telephony software application on the telephony device.

[0006] Unfortunately, performing all these steps can take a significant amount
of time. If the incoming communication is an incoming call from a calling
party, the calling party may become tired of waiting for the call to connect and
may terminate the call attempt. Alternatively, the calling party may assume
that the long delay means that an error has occurred, and the calling party will
terminate the call attempt, even though the process described above is still in
progress. Basically, any time that there Is a significant delay in setting up a
communication to the called telephony device, there is a chance that the
calling party will prematurely terminate the setup attempt. Thus, there Is a
need for alternate procedures which can be used by IP telephony systems to
quickly setup a communication to a telephony device so that the calling party

will not prematurely terminate a communication setup attempt.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure 1 1s a diagram of a communications environment including
various elements which are associated with an Internet protocol (IP)

telephony system in accordance with an embodiment of the invention;

[0008] Figure 2 is a diagram of various elements of a processor that forms
part of an |IP telephony system or an IP telephony device according to an

embodiment of the invention;

[0009] Figure 3 1s Dblock diagram illustrating various elements of an I[P

telephony system according to an embodiment of the invention;

[0010] Figure 4 1s a block diagram of various elements of a telephony device

according to an embodiment of the invention;

[0011] Figure 5 i1s flowchart illustrating steps of a first method according to the

invention; and

[0012] Figure 6 is a flowchart illustrating steps of a second method according

to an embodiment of the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0013] The following detailed description of preferred embodiments refers to
the accompanying drawings, which illustrate specific embodiments of the
iInvention. Other embodiments having different structures and operations do

not depart from the scope of the present invention.

[0014] In the following description, the terms VOIP system, VOIP telephony
system, |IP system and |P telephony system are all intended to refer to a
system that connects callers and that delivers data, text or video

communications using Internet protocol data communications.



CA 02905515 2015-09-11

WO 2014/150769 PCT/US2014/024184

[0015] As lllustrated In Figure 1, a communications environment 100 Is
provided to facilitate |IP based communications. An IP telephony system 120
enables connection of telephone calls between its own customers and other
parties via data communications that pass over a data network. The data
network 1s commonly the Internet 110, however, private data networks may
form all or a portion of the data communication path. The IP telephony
system 120 is connected to the Internet 110. In addition, the IP telephony
system 120 1s connected to a publicly switched telephone network (PSTN) or

cellular network 130 via one or more gateways 122.

[0016] The gateway 122 allows users and devices that are connected to the
PSTN or cellular network 130 to connect with users and devices that are
reachable through the IP telephony system 120, and vice versa. In some
Instances, the gateway 122 would be a part of the IP telephony system 120.

In other instances, the gateway 122 could be maintained by a third party.

[0017] Customers of the IP telephony system 120 can place and receive
telephone calls using an IP telephone 108 that is connected to the Internet
110. Such an IP telephone 108 could be connected to an Internet service
provider via a wired connection or via a wireless router. In some instances,
the IP telephone 108 could utilize a data channel provided by a cellular

telephone system 130 to access the Internet 110.

[0018] Alternatively, a customer could utilize a normal analog telephone 102a
which I1s connected to the Internet 110 via a telephone adapter 104. The
telephone adapter 104 converts analog signals from the telephone 102a into
data signals that pass over the Internet 110, and vice versa. Also, as
llustrated in Figure 1, multiple analog telephones 102a and 102b could all be
coupled to the same telephone adaptor 104. Analog telephony devices
iInclude, but are not limited to, standard telephones and document imaging
devices such as facsimile machines. A configuration using a telephone
adapter 104 is common where all of the analog telephones 102a, 102b are

located In a residence or business, and all of the analog telephony devices

4



CA 02905515 2015-09-11

WO 2014/150769 PCT/US2014/024184

are connected to the same telephone adapter. With this configuration, all of
the analog telephones 102a, 102b share the same telephone number
assigned to the telephone adaptor 104. Other configurations are also
possible where multiple communication lines (e.g., a second telephone

number) are provisioned by the IP telephony system 120.

[0019] In addition, a customer could utilize a soft-phone client running on a
computer 106 to place and receive |IP based telephone calls, and to access
other IP telephony systems (not shown). In some instances, the soft-phone
client could be assigned its own telephone number. In other instances, the
soft-phone client could be associated with a telephone number that I1s also
assigned to an |P telephone 108, or to a telephone adaptor 104 that is

connected to one or more analog telephones 102.

[0020] A third party using an analog telephone 132 which is connected to the
PSTN 130 may call a customer of the |IP telephony system 120. In this
iInstance, the call is initially connected from the analog telephone 132 to the
PSTN 130, and then from the PSTN 130, through the gateway 122 to the IP
telephony system 120. The IP telephony system 120 then routes the call to
the customer’s |IP telephony device. A third party using a cellular telephone
136 could also place a call to an IP telephony system 120 customer, and the
connection would be established in a similar manner, although the first link
would involve communications between the cellular telephone 136 and a
cellular telephone network. For purposes of this explanation, the cellular

telephone network i1s considered part of the first PSTN 130.

[0021] In addition, mobile computing devices which include cellular telephone
capabilities could also be used to place telephone calls to customers of the IP
telephony system 120. For example, both a first smartphone 137 and a
second smartphone 138 have cellular telephony capabilities so that they can
conduct cellular-based communications via the cellular network 130. The first
smartphone 137 and second smartphone 138 also have the ability to run an

IP telephony software application that can conduct |IP-based communications

0
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through the |IP telephony system 120, via data communications which pass
over the Internet 110. The first smartphone 137 and second smartphone 138
are capable of establishing a data network connection for this purpose. For
example, the first smartphone 137 and second smartphone 138 may be
capable of communicating with a WiFi router or some other wireless data
access point which provides access to the Internet 110. The first smartphone
137 and second smartphone 138 may also be capable of establishing a data
connection to the Internet 110 via a data channel provided by the cellular
network 130, such as a 3G or 4G data connection. Of course, alternate
embodiments could utilize any other form of wired or wireless communications

path to enable communications.

[0022] Users of the IP telephony system 120 are able to access the service
from virtually any location where they can connect to the Internet 110. Thus,
a customer could register with an IP telephony system in the U.S., and that
customer could then use an IP telephone 108 located in a country outside the
U.S. to access the services. Likewise, the customer could also utilize a
computer outside the U.S. that is running a soft-phone client to access the
first IP telephony system 120. Further, in some instances a user could place
a telephone call with the analog telephone 132 or the cellular telephone 136
that is routed through the PSTN 130 to the IP telephony system 120 via the
gateway 122. This would typically be accomplished by the user calling a local
telephone number that is routed to the IP telephony system 120 via the
gateway 122. Once connected to the IP telephony system 120, the user may
then place an outgoing long distance call to anywhere in the world using the
IP telephony system’s network. Thus, the user is able place a long distance
call using lower cost |IP telephony service provided by the [P telephony

system 120, rather than a higher cost service provided by the PSTN 130.

[0023] Figure 1 also Iillustrates a push notification service 140. The push
notification service 140 is capable of delivering push notifications to telephony
devices for various purposes. A push notification may be delivered to a

telephony device via a data network connection to the telephony device, such
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as via the Internet 110. Alternatively, a push notification could be delivered to

a telephony device via a cellular network 130.

[0024] One example of a push notification service 140 i1s the Apple Push
Notification Service (APNS), which is presently designed to send messages to
at least the Apple iPhone™, the Apple iPad™ and the Apple iPod Touch™
devices. The push notifications are rigidly formatted messages that can be
received by such devices anytime they are running and connected to either

the Internet or a cellular data network.

[0025] Although the APNS is an example of a push notification service, this
example should not be considered limiting. Other push notification services
that have different message formats and different capabilities could also be

used.

[0026] The Apple Push Notification Service allows an application that is
installed on an Apple device such as the Apple iPhone'™ to complete a
registration process that results in the application receiving a device token.
The device token uniquely identifies the mobile device itself. The application
on the mobile device then provides this token to the service provider that

created the application on the mobile device.

[0027] Once the service provider has possession of the token associated with
a mobile device, the service provider can cause the APNS to send push
notifications to the mobile device. A request for a push notification that is sent
from the service provider to the APNS would include the device token, and
iInformation about the type of push notification that is to be sent to the mobile

device.

[0028] When the APNS receives a push notification request from a service
provider, it uses the information In the request to create a formatted push
notification that it then delivers to the mobile device. The push notification can

cause the mobile device to take several different actions. For example, a
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push notification can cause the mobile device to update a number displayed
on a badge associated with the service provider's application. The number
usually indicates that new information is available to the application, and the
number may indicate the quantity of the new information. When a user sees a
number on an application badge, the user can press the badge to load and
run the application, which usually results in the application requesting and

obtaining the new information that is waiting

[0029] A push notification can also cause a notification message to be
displayed on the mobile device. The notification message will usually include
two buttons that the user can press. One button, usually labeled as
‘DISMISS,” allows the user to dismiss the notification message. If the user
presses this button, the notification message will no longer be displayed, and

no further action will be taken by the mobile device.

[0030] However, If the user pushes the other button, which 1s usually labeled
as "VIEW,” the mobile device will load and run the application on the mobile
device that 1s associated with the service provider that caused the push

notification to be sent.

[0031] In other configurations, when a push notification Is received by a
mobile device, the mobile device simply automatically loads and runs a
particular application associated with the push notification, without waiting for

user intervention.

[0032] As explained above, a push notification message is typically associated
with a particular application that is resident on a mobile device. In some
Instances, the application may already be running on the mobile device when
a push notification message associated with the application Is received. In
this situation, the push notification message is passed along to the
application, either automatically, or only after the user grants permission for

the message to be passed along.
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[0033] When a service provider requests that a notification message be sent
to a mobile device, the service provider can specify the text that is presented
to the user as part of the notification message displayed on the mobile device.
The wording to be displayed is part of the push notification request that is sent
from the service provider to the APNS. And the APNS uses this information

to format the push notification that i1s then delivered to the mobile device.

[0034] In the context of the present invention, the IP telephony system 120
may have provided an IP telephony software application which is loaded on
the first smartphone 137 or the second smartphone 138. Once the
applications are registered with the push notification service 140, the IP
telephony system 120 1s capable of causing the push notification service 140
to send push notifications to the first smartphone 137 and the second
smartphone 138. Such a push notification can trigger the smartphone to load
and run the IP telephony software application provided by the IP telephony
system 120. Thus, in turn, will cause the |IP telephony software application to
register with the |IP telephony system 120 so that the |IP telephony system 120

can route incoming communications to the smartphone.

[0035] Figure 2 illustrates elements of a computer processor 250 that can be
used as part of the IP telephony system 120 or a telephony device to
accomplish various functions. The IP telephony system 120 could include
multiple processors 250 located at various locations in the system, along with
their operating components and programming, each carrying out a specific or

dedicated portion of the functions performed by the IP telephony system 120.

[0036] The processor 250 shown Iin Figure 2 may be one of any form of a
general purpose computer processor used In accessing an |P-based network,
such as a corporate intranet, the Internet or the like. The processor 250
comprises a central processing unit (CPU) 252, a memory 254, and support
circuits 256 for the CPU 252. The processor 250 also includes provisions
258/260 for connecting the processor 250 to customer equipment, to service

provider equipment, to and IP network or gateways, as well as possibly one or

9
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more Input/output devices (not shown) for accessing the processor and/or
performing ancillary or administrative functions related thereto. The
provisions 258/2060 are shown as separate bus structures In Figure 2;
however, they may alternately be a single bus structure without degrading or

otherwise changing the intended operability of the processor 250.

[0037] The memory 254 i1s coupled to the CPU 252. The memory 254, or
computer-readable medium, may be one or more of readily available memory
such as random access memory (RAM), read only memory (ROM), floppy
disk, hard disk, flash memory or any other form of digital storage, local or
remote, and is preferably of non-volatile nature. The support circuits 256 are
coupled to the CPU 252 for supporting the processor in a conventional
manner. These circuits Include cache, power supplies, clock -circuits,

iInput/output circuitry and subsystems, and the like.

[0038] A software routine 262, when executed by the CPU 252, causes the
processor 250 to perform processes of the disclosed embodiments, and is
generally stored in the memory 254. The software routine 262 may also be
stored and/or executed by a second CPU (not shown) that is remotely located
from the hardware being controlled by the CPU 252. Also, the software
routines could also be stored remotely from the CPU. For example, the
software could be resident on servers and memory devices that are located
remotely from the CPU, but which are accessible to the CPU via a data

network connection.

[0039] The software routine 262, when executed by the CPU 252, transforms
the general purpose computer into a specific purpose computer that performs
one or more functions of the IP telephony system 120. Although the
processes of the disclosed embodiments may be discussed as being
Implemented as a software routine, some of the method steps that are
disclosed therein may be performed in hardware as well as by a processor
running software. As such, the embodiments may be implemented In

software as executed upon a computer system, in hardware as an application

10
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specific Integrated circuit or other type of hardware implementation, or a
combination of software and hardware. The software routine 262 of the
disclosed embodiments Is capable of being executed on any computer
operating system, and Is capable of being performed using any CPU

architecture.

[0040] In the following description, references will be made to an “IP telephony

device.” This term Is used to refer to any type of device which i1s capable of
Interacting with an IP telephony system to conduct a communication. An IP
telephony device could be an |IP telephone, a computer running IP telephony
software, a telephone adapter which is connected to an analog telephone, or
some other type of device capable of communicating via data packets. An IP
telephony device could also be a cellular telephone or a portable or tablet
computing device that runs a software client that enables the device to act as
an |IP telephone. Thus, a single device might be capable of operating as both

a cellular telephone and an IP telephony device.

[0041] Moreover, certain devices that are not traditionally used as telephony
devices may act as telephony devices once they are configured with
appropriate client software. Thus, some devices that would not normally be
considered telephony devices may become telephony devices or |IP telephony
devices once they are running appropriate software. One example would be
a desktop or a laptop computer that i1s running software that can interact with
an |P telephony system over a data network to conduct telephone calls.
Another example would be a portable computing device, such as an Apple
iPod touch™. which includes a speaker and a microphone. A software
application loaded onto an Apple iPod touch™ can be run so that the Apple
iPod touch™ can interact with an IP telephony system to conduct a telephone

call.

[0042] The following description will also refer to telephony communications
and telephony activity. These terms are intended to encompass all types of

telephone communications, regardless of whether all or a portion of the

11
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communications are carried in an analog or digital format. Telephony
communications could include audio or video telephone calls, facsimile
transmissions, text messages, SMS messages, MMS messages, video
messages, and all other types of telephony and data communications sent by
or received by a user. These terms are also intended to encompass data
communications that are conveyed through a PSTN or VOIP telephony
system. In other words, these terms are intended to encompass any
communications whatsoever, in any format, which traverse all or a portion of a

communications network or telephony network.

[0043] Figure 3 illustrates selected elements of an IP telephony system 300
according to one embodiment of the invention. As shown in Figure 3, the |IP
telephony system 300 includes a call setup unit 310. The call setup unit 310
Includes an IP communication path setup unit 312, a cellular communication
path setup unit 316, and a communication path transition unit 318. The call
setup unit 310 also includes a push notification unit 314 which instructs a
push notification service to send a push notification to a particular telephony

device.

[0044] The |IP telephony system 300 also includes a quality monitoring unit
320 which Is responsible for monitoring the quality of telephony
communications which are being conducted by user telephony devices. The
IP telephony system also includes a CDR unit 322 which receives call detall
records relating to telephony communications passing through the I[P
telephony system 300. The IP telephony system 300 further includes a billing
unit 323 which utilizes information from the CDR unit 322 in order to bill for the
communications handled by the IP telephony system 300. The way in which
these elements of the IP telephony system operate to perform methods

embodying the invention will be described in detail below.

[0045] Figure 4 illustrates a user telephony device 400 in accordance with one
embodiment of the invention. The telephony device 400 Includes a wireless

data transceiver 402 which Is capable of communicating data packets with a

12
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wireless access point that provides the telephony device 400 with access to a
data network. The wireless data transceiver 402 would send and receive data
packets that are used to establish and conduct IP based telephony

communications.

[0046] The telephony device 400 also includes a wireless cellular transceiver
404 which is capable of communicating with elements of a cellular telephony
system. The wireless cellular transceiver could communicate in various
different communication protocols with elements of the cellular telephony
system In order to conduct voice or video telephony communications. The
wireless cellular transceiver 404 may also be capable of communicating data
packets through a data channel of the cellular telephony system that provides
access to a data network, such as the Internet. This would allow the
telephony device 400 to conduct an |IP based telephony communication

through a data channel provided by the cellular telephony system.

[0047] The telephony device 400 also includes an |IP telephony software
application 410. The IP telephony software application 410 1s used to set up
and conduct IP telephony communications with an IP telephony system, such
as the one lillustrated in Figure 3. The IP telephony software application 410
may also be capable of directing or controlling the setup and cancellation of

cellular based communications.

[0048] The IP telephony software application 410 includes a registration unit
412 that is responsible for registering with an |IP telephony system. During the
registration process, the |IP telephony software application informs the IP
telephony system of an |IP address at which the telephony device 400 can be
reached. This allows the I[P telephony system to route |IP Dbased

communications to the telephony device 400.

[0049] The |IP telephony software application 410 also includes an IP
communication path setup unit 414 which is capable of establishing an IP

based communication path with an IP telephony system. The IP based
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communication path could be established through a data network using the
wireless data transceiver 402 and/or the wireless cellular transceiver 404.
The |IP telephony software application 410 also includes a cellular
communication path setup unit 416 which is capable of establishing a cellular

based communication path utilizing the wireless cellular transceiver 404.

[0050] The IP telephony software application 410 also includes a quality
monitoring unit 418. The quality monitoring unit 418 monitors data packet
delivery statistics, such as packet loss, latency, and jitter, as a way of
monitoring the quality of an [P telephony communication. The quality
monitoring unit 418 may also measure or detect the quality of IP telephony
communications in various other ways. Further, the quality monitoring unit
418 may directly interact with the user of the telephony device 400 to receive

iInput regarding the quality of IP telephony communications.

[0051] The quality monitoring unit 418 may also monitor a strength of a
wireless connection established by the wireless data transceiver 402 to a
wireless access point which provides access to a data network. The quality
monitoring unit 418 may further monitor a strength of a wireless connection
established between the wireless cellular transceiver 404 and one or more
elements of a cellular telephony system. The quality monitoring unit 418
could utilize native elements of the telephony device 400 in order to determine

the strength of those wireless connections.

[0052] The |IP telephony software application 410 further Includes a
communications path transition unit 420. The communications path transition
unit 420 1s responsible for transitioning an ongoing telephony communication
between a cellular based communication path and an |IP based

communication path.

[0053] The way In which elements of the IP telephony system 300 and a

telephony device 400 interact to perform various function in accordance with
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the invention will now be described with reference to the flowcharts in Figures
5 and ©.

[0054] As explained in the Background section above, when an IP telephony
system 300 receives an incoming communication directed to a telephony
device 400 with an IP telephony software application 410, the IP telephony
system 300 checks to see if the |IP telephony software application 410 is
presently registered. If so, the call setup unit 310 terminates the
communication to the IP telephony software application 410 on the telephony
device. More specifically, the [P communication path setup unit 312 interacts
with the IP communication path setup unit 414 in the IP telephony software
application 410 to setup an IP based communication path that is then used to

conduct the communication.

[0055] However, If the IP telephony software application 410 on the telephony
device 400 is not regqistered with the IP telephony system 300, the
communication cannot be Iimmediately terminated to the I|P telephony
software application 410. Instead, it Is necessary to take steps to cause the
IP telephony software application to begin running, and to register with the |IP
telephony system 300. One way for this to occur is for the push notification
unit 314 to cause a push notification service 140 (as shown In Figure 1) to
send a push notification to the telephony device 400. The push notification
causes the telephony device to load and run the IP telephony software
application 410. At which point the registration unit 412 registers with the IP
telephony system 300 so that the communication can be terminated to the IP
telephony software application. But if this process takes too long, the calling

party may prematurely terminate the communication setup attempt.

[0056] Figure 5 illustrates steps of a method 500 that can be performed to
more quickly setup the communication to the telephony device 400, to thereby
help prevent a calling party from prematurely abandoning the communication
setup attempt. The method 500 begins and proceeds to step S502, where the

cellular communication path setup unit 316 of the IP telephony system 300
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sets up a cellular based communication path to the telephony device 400.
This cellular based communication path could be a cellular based telephone
call that i1s placed by the cellular communication path setup unit 316 to the
telephony device 400 via a mobile telephony service provider, such as a
cellular telephony system. In some Instances, native elements of the
telephony device will be fully responsible for answering this incoming cellular
based call. In other instances, a cellular communication path setup unit 416
of the |IP telephony software application 410 on the telephony device 400 may
be Involved In setting up the cellular based communication path. The

communication then commences on this cellular based communication path.

[0057] By commencing the communication over the cellular based
communication path, the communication can start very rapidly. In most
cases, If the IP telephony software application 410 on the telephony device
400 1s not already running and registered with the |IP telephony system 300
when the incoming communication I1s received by the |IP telephony system
300, the communication can be started much more quickly over a cellular
based communication path than by following all the steps necessary to setup

the communication over an IP based communication path.

[0058] Next, In step S504, an IP based communication path 1s established
between the |P telephony system 300 and the IP telephony software
application 410 on the telephony device 400. As explained above, this often
requires that the push notification unit 314 instruct a push notification service
140 to send a push notification to the telephony device 400 to cause the
telephony device 400 to load and run the IP telephony software application
410. When the |P telephony software application begins running, the
registration unit 412 conducts a registration process. After which, the IP
communication path setup unit 312 of the |IP telephony system 300 and the IP
communication path setup unit 414 on the telephony device 400 can interact

to setup the IP based communication path via a data network.
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[0059] The IP based communication path could be setup using the wireless
data transceiver 402 of the telephony device. Alternatively, the wireless
cellular transceiver 404 could be used to access a data channel provided by a
mobile telephony service provider, and the data channel could be used to

setup the |IP based communication channel.

[0060] Next, in step S5006, the communication is transitioned from the cellular
based communication path to the |IP based communication path. This could
be accomplished by the communication path transition unit 318 of the IP
telephony system 300 and/or by the communication path transition unit 420 of
the |IP telephony software application 410 on the telephony device 400. For
example, In some embodiments, the communication traversing the cellular
based communication path could be conferenced together with a separate |IP
based communication traversing the IP based communication path, and then
the cellular based communication path could be terminated. Of course, the
transition from the cellular based communication path to the [P based
communication path could be accomplished Iin various other ways. The

method then ends.

[0061] With a method as illustrated Iin Figure 5, and described above, a
communication can be established very quickly to prevent a calling party from
prematurely terminating a communication setup attempt. Also, while the
communication I1s being setup over a cellular based communication path, the
IP telephony system can take steps to activate an IP telephony software
application on the telephony device so that the call can later be transitioned to
an |P based communication path. As soon as the IP based communication
path Is available, the communication can be transitioned to the IP based

communication path, which will likely be lower cost.

[0062] In the method described above, the push notification unit 314 causes a
push notification service to send a push notification to the telephony device

400 to cause the telephony device 400 to load and run the IP telephony
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software application 410. That push notification could take many different

forms.

[0063] In some Instances, simply receiving the push notification may cause
the telephony device 400 to load and run the I[P telephony software
application 410. In other Instances, the push notification may cause a
message to be displayed or played to the user asking if the user wishes to
receive an incoming call via the |IP telephony software application 410. If the
user responds negatively, the |IP telephony software application 410 would not
be run. If the user responds affirmatively, the I[P telephony software
application 410 i1s loaded and run, and the method described above continues
so that the communication can be transitioned to the IP based communication

path.

[0064] The type of push notification that is sent to the |IP telephony device 400
may be controlled and varied by the push notification unit 314 based on
various considerations. For example, some users may specify that when the
IP telephony system 300 has received an incoming call that is to be
terminated to the telephony device 400, the push notification unit 314 should
cause a push notification to be sent that causes the IP telephony software
application 410 to be automatically loaded and run. Other users may specify
that the push notification should give them the option as to whether the |IP
telephony software application 410 should be loaded and run. Thus, the push
notification may send different types of push notifications to different users,

based on their stated preferences.

[0065] In alternate embodiments of the invention, it may not be necessary for
a push notification to be sent to the telephony device 400 in order for the IP
telephony software application 410 to be loaded and run. For example, the
telephony device 400 may be configured such that anytime the telephony
device 400 receives an incoming cellular based call from a specified
originating telephone number, the telephony device 400 is to load and run the

IP telephony software application 410. In this instance, the originating

18



CA 02905515 2015-09-11

WO 2014/150769 PCT/US2014/024184

telephone number is the telephone number of the IP telephony system 300
which 1s placing the cellular based call to terminate an Incoming

communication to the telephony device 400.

[0066] When a telephony device 400 Is configured in this fashion, each time
that a cellular based call is received, the telephony device 400 examines
caller ID information that is included in the call setup signaling, and the caller
ID information is compared to one or more predetermined originating
iIdentifiers. If there is a match, the telephony device knows to load and run the
IP telephony software application 410. This eliminates the need for a push
notification to be sent. And as will be explained below, this can be quite

advantageous in some circumstances.

[0067] In the method described above in connection with Figure 5, once the IP
telephony software application 410 is loaded and running, and it registers with
the |IP telephony system 300, an |IP based communication path Is
automatically setup, and the communication which starts on the cellular based
communication path Is automatically transitioned to the I[P based
communication path. In alternate embodiments, these steps may not all be

performed automatically.

[0068] For example, In one alternate embodiment, once the [P telephony
software application 410 has been loaded and is running, and it has
registered with the IP telephony system 300, the quality monitoring unit 320 of
the IP telephony system 300, and/or a quality monitoring unit 418 which iIs
part of the IP telephony software application 410,4 may perform checks to
determine a strength or quality of an IP based communication path that is
established between the IP telephony software application 410 and the IP
telephony system 300. This could include a check of data packet delivery
statistics, and/or checks of a strength of a wireless connection that the
telephony device 400 has established through the wireless data transceiver
402 or the wireless cellular transceiver 404. A decision is then made as to

whether the strength and/or quality of the IP based communication path is
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sufficient to support a quality communication over the [P based
communication path. If so, the transition is performed. If not, the

communication may continue over first cellular based communication path.

[0069] In still other embodiments, the IP telephony software application 410
may play or display a query to the user of the telephony device 400 asking If
the user wishes for the communication to be transitioned to an IP based
communication path. That query could iInclude information about an
anticipated strength or quality of the IP based communication path, to help the
user to decide whether to agree to have the communication transitioned to the
IP based communication path. The user would then make a choice, and the
communication would either continue on the cellular based communication
path or be transitioned to the |IP based communication path in accordance

with user’s wishes.

[0070] Figure © illustrates an alternate method embodying the invention which
can also be performed by the |IP telephony system 300 and the telephony
device 400. This method could be particularly advantageous where the
telephony device i1s a mobile telephony device that is roaming, and where the
user wishes to avoid being charged high roaming fees for conducting a

cellular based communication outside the user’'s native service area.

[0071] In this method, the telephony device 400 Is configured such that if the
telephony device 400 receives an incoming call setup request over a cellular
network, and the incoming call includes caller ID information that matches one
or more predetermined originating identifiers, then the telephony device is to
decline the call, but also load and run the IP telephony software application
410.

[0072] The method 600 illustrated in Figure 6 is performed when the I[P
telephony system 300 receives an incoming communication directed to the
telephony device 400. The IP telephony system 300 initially tries to setup the

communication via a cellular based communication path, as described above.
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This means the |IP telephony system 300 places a call to the telephony device

400 over a cellular network.

[0073] The method 600 begins and proceeds to step S602, where the
telephony device 400 receives the call setup request from the IP telephony
system 300 via a cellular network. In step S604, the telephony device 400
declines the call setup request. Next, in step S606, the telephony device 400
causes the |IP telephony software application 410 to be loaded and run, and
the IP telephony software application 410 registers with the IP telephony
system 300. The method then proceeds to step S6038, where an |IP based
communication path is established between the IP telephony system 300 and
the IP telephony software application 410, so that the communication can be
terminated to the telephony device 400 over the IP based communication

path.

[0074] Although a method as illustrated in Figure 6, and described above, will
not result in faster setup of the communication, the method can ensure that
the communication is ultimately established, even when the telephony device
400 1s roaming outside its native service area. In many cases, when a
telephony device 400 is outside its native service area, push notification are
not delivered to the device. As a result, it i1Is impossible to cause an IP
telephony software application on the telephony device to loaded and run
using a push notification. However, a local mobile telephony service provider
can send a cellular call to the telephony device. By using the incoming
cellular call setup request as the trigger for loading and running the IP
telephony software application, one can enable the telephony device to
recelve an incoming communication from the IP telephony system without the
use of a push notification. Moreover, If the telephony device is configured to
decline the cellular call setup request that acts as the trigger for loading and
running the |IP telephony software application, the user will not have to pay to

recelve a cellular communication while roaming.
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[0075] The terminology used herein i1s for the purpose of describing particular
embodiments only and is not intended to be limiting of the invention. As used
herein, the singular forms “a”, "an” and “the"” are intended to include the plural
forms as well, unless the context clearly indicates otherwise. It will be further
understood that the terms “comprises” and/or “comprising,” when used In this
specification, specify the presence of stated features, Integers, steps,
operations, elements, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps, operations,

elements, components, and/or groups thereof.

[0076] While the invention has been described in connection with what is
presently considered to be the most practical and preferred embodiment, it is
to be understood that the invention is not to be limited to the disclosed
embodiment, but on the contrary, I1s intended to cover various modifications

and equivalent arrangements included within the spirit and scope of the

appended claims.
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WHAT IS CLAIMED IS:

1. A method performed by an IP telephony system for setting up a
telephony communication with a telephony device that is capable of
conducting an Internet protocol (IP) communication via a data network and a
cellular-based communication via a mobile telephony service provider, the
method comprising:

setting up a first communication path to the telephony device via
the mobile telephony service provider and commencing the telephony
communication with the telephony device over the first communication path;

setting up a second communication path to the telephony device
via a data network; and

transitioning the telephony communication from the first

communication path to the second communication path.

2. The method of claim 1, wherein setting up the first
communication path and commencing the telephony communication over the
first communication path comprises placing a call to a native identifier of the

telephony device via the mobile telephony service provider.

3. The method of claim 1, wherein setting up a second
communication path to the telephony device via a data network comprises:

causing an |IP software application on the telephony device to

register with the IP telephony system via the data network; and
setting up an IP based communication with the telephony device

via the data network.
4. The method of claim 3, wherein causing an |IP software

application on the telephony device to register with the |IP telephony system

comprises causing a push notification to be sent to the telephony device.

23



CA 02905515 2015-09-11

WO 2014/150769 PCT/US2014/024184

5. The method of clam 3, wherein causing an IP software
application on the telephony device to register with the IP telephony system
comprises causing a predetermined identifier to be included in caller 1D
iInformation that is sent to the telephony device when the first communication
path Is setup to the telephony device via the mobile telephony service

provider.

0. The method of claim 1, wherein setting up the first
communication path comprises setting up a cellular-based communication
over the mobile telephony service provider, wherein setting up the second
communication path comprises setting up an |IP based communication with
the telephony device via the data network, and wherein the transitioning step
COMPIriSes:

conferencing together the cellular based communication and the
IP based communication; and

terminating the cellular-based communication.

7. A system for setting up a telephony communication with a
telephony device that is capable of conducting an Internet protocol (IP)
communication via a data network and a cellular-based communication via a
mobile telephony service provider, comprising:

a cellular communication path setup unit that sets up a first
communication path to the telephony device via the mobile telephony service
provider and that commences the telephony communication with the
telephony device over the first communication path;

an |P communication path setup unit that sets up a second
communication path to the telephony device via a data network; and

a communication path transition unit that transitions the
telephony communication from the first communication path to the second

communication path.
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3. The system of claim 7, wherein the cellular communication path
setup unit places a call to a native identifier of the telephony device via the

mobile telephony service provider.

9. The system of claim 7 wherein the IP communication path setup
unit sets up a second communication path to the telephony device via a data
network by causing an |P software application on the telephony device to
register with the |IP telephony system via the data network, and by thereafter
setting up an |IP based communication with the telephony device via the data

network.

10.  The system of claim 9 wherein the IP communication path setup
unit causes an |P software application on the telephony device to register with
the IP telephony system by causing a push notification to be sent to the

telephony device.

11.  The system of clam 9, wherein the |IP communication path setup
unit causes an |P software application on the telephony device to register with
the IP telephony system by causing a predetermined identifier to be included
In caller ID information that is sent to the telephony device when the cellular
communication path setup unit causes the first communication path to be

setup to the telephony device via the mobile telephony service provider.

12.  The system of claim 7, wherein the cellular communication path
setup unit sets up the first communication path by setting up a cellular-based
communication over the mobile telephony service provider, wherein the |P
communication path setup unit sets up the IP based communication with the
telephony device via the data network, and wherein the communication path
transition unit conferences together the cellular based communication and the

IP based communication, then terminates the cellular-based communication.
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13. A method performed by a telephony device for setting up a
telephony communication with an |IP telephony system, where the telephony
device Is capable of conducting an Internet protocol (IP) communication via a
data network and a cellular-based communication via a mobile telephony
service provider, the method comprising:

setting up a first communication path to the IP telephony system
via the mobile telephony service provider and commencing the telephony
communication over the first communication path;

setting up a second communication path to the IP telephony
system via a data network; and

transitioning the telephony communication from the first

communication path to the second communication path.

14.  The method of claim 13, wherein setting up a first
communication path to the IP telephony system comprises receiving an
iIncoming cellular-based call from the IP telephony system via the mobile

telephony service provider.

15. The method of claim 13, wherein setting up a second
communication path to the IP telephony system via a data network comprises:
registering with the IP telephony system via the data network;
and
setting up an |IP based communication with the IP telephony

system via the data network.

16.  The method of claim 13, wherein setting up a second
communication path to the IP telephony system via a data network comprises:
recelving a triggering communication which causes an |IP
software application on the telephony device to register with the IP telephony
system; and
setting up an IP based communication with the IP telephony

system via the data network.

26



CA 02905515 2015-09-11

WO 2014/150769 PCT/US2014/024184

17.  The method of claim 16, wherein receiving a triggering

communication comprises receiving a push notification.

18.  The method of claim 16, wherein receiving a triggering
communication comprises receiving an incoming cellular-based call via the

mobile telephony service provider.

19.  The method of claim 16, wherein receiving a triggering
communication comprises receiving an incoming cellular-based call via the
mobile telephony service provider that includes predetermined caller |ID

iInformation.

20.  The method of claim 13, wherein setting up the first
communication path comprises setting up a cellular-based communication
over the mobile telephony service provider, wherein setting up the second
communication path comprises setting up an |IP based communication with
the IP telephony system via the data network, and wherein the transitioning
step comprises:

conferencing together the cellular based communication and the
IP based communication; and

terminating the cellular-based communication.

21.  The method of claim 13, wherein the transitioning step
comprises playing or displaying a message to a user of the telephony device
that asks if the user wishes to transition the communication from the first

communication path to the second communication path.

22. The method of claim 21, further comprising determining a quality
of a data connection between the telephony device and the |IP telephony
system, and wherein the message that is played or displayed to the user

includes information about the determined quality of the data connection.
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23. The method of claim 21, further comprising determining a quality
of a cellular-based connection between the telephony device and the mobile
telephony service provider, and wherein the message that is played or
displayed to the user includes information about the determined quality of the

cellular-based connection.

24. A system resident on a telephony device for setting up a
telephony communication with an |IP telephony system, where the telephony
device Is capable of conducting an Internet protocol (IP) communication via a
data network and a cellular-based communication via a mobile telephony
service provider, comprising:

a cellular communication path setup unit that sets up a first
communication path to the IP telephony system via the mobile telephony
service provider and that commences the telephony communication over the
first communication path;

an |IP communication path setup unit that sets up a second
communication path to the IP telephony system via a data network; and

a communication path transition unit that transitions the
telephony communication from the first communication path to the second

communication path.

25. The system of claim 24, wherein the cellular communication
path setup unit sets up the first communication path by receiving an incoming
cellular-based call from the IP telephony system via the mobile telephony

service provider.

26. The system of claim 24, wherein the IP communication path
setup unit sets up the second communication path by registering with the IP
telephony system via the data network, and setting up an IP based

communication with the IP telephony system via the data network.
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27. The system of claim 24, wherein the IP communication path
setup unit sets up the second communication path by receiving a triggering
communication which causes an |P software application on the telephony
device to register with the |IP telephony system, and by setting up an |IP based

communication with the |IP telephony system via the data network.

28. The system of claim 27, wherein the triggering communication is

a push notification.

29. The system of claim 27, wherein the triggering communication is
an incoming cellular-based call received via the mobile telephony service

provider.

30. The system of claim 27, wherein the triggering communication is
an incoming cellular-based call received via the mobile telephony service

provider that includes predetermined caller ID information.

31. The system of claim 24, wherein the cellular communication
path setup unit sets up the first communication path by setting up a cellular-
based communication over the mobile telephony service provider, wherein the
IP communication path setup unit sets up the second communication path by

setting up an IP based communication with the |IP telephony system via the

data network, and wherein the communication path transition unit conferences
together the cellular based communication and the |IP based communication,

and thereafter terminates the cellular-based communication.

32. The system of claim 24, wherein the communication path

transition unit causes a message to be played or displayed to a user of the

telephony device that asks if the user wishes to transition the communication

from the first communication path to the second communication path.
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33. The system of claim 32, further comprising a quality monitoring
unit that determines a quality of a data connection between the telephony
device and the IP telephony system, and wherein the message that is played
or displayed to the user includes information about the determined quality of

the data connection.

34. The system of claim 32, further a quality monitoring unit that
determines a quality of a cellular-based connection between the telephony
device and the mobile telephony service provider, and wherein the message
that Is played or displayed to the user includes information about the

determined quality of the cellular-based connection.

35. A method performed by a telephony device for setting up a
telephony communication with an IP telephony system, where the telephony
device Is capable of conducting an Internet protocol (IP) communication via a
data network and a cellular-based communication via a mobile telephony
service provider, the method comprising:

receiving a call setup request to setup a cellular based
communication from the mobile telephony service provider;

causing an |P software application on the telephony device to
register with the IP telephony system in response to receipt of the call setup
request; and

setting up and conducting an IP based communication with the

IP telephony system via the data network.

36. The method of claim 35, further comprising declining the

received request to setup a cellular based communication.
37. The method of claim 35, wherein the causing step comprises

causing an IP software application to register with the |IP telephony system if

the received call setup request includes predetermined caller ID information.

30



CA 02905515 2015-09-11

WO 2014/150769 PCT/US2014/024184

38. A system resident on a telephony device and for setting up a
telephony communication with an IP telephony system, where the telephony
device Is capable of conducting an Internet protocol (IP) communication via a
data network and a cellular-based communication via a mobile telephony
service provider, the method comprising:

a cellular communication path setup unit that receives a call
setup request to setup a cellular based communication from the mobile
telephony service provider;

a registration unit that causes an |IP software application on the
telephony device to register with the IP telephony system in response to
receipt of the call setup request; and

an |IP communication path setup unit that sets up and conducts
an I[P based communication with the IP telephony system via the data

network.

39. The system of claim 38, wherein the cellular communication
path setup unit declines the received request to setup a cellular based

communication.

40. The system of claim 38, wherein the registration unit causes an
IP software application on the telephony device to register with the |IP

telephony system If the received call setup request includes predetermined

caller ID information.
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