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(57) Abstract: Access to real-time communication services associated with real-time communication addresses may be provided
based on a user account. A user logging in to a user account on one computing device may be provided with access to real-time com-
munication services associated with a real-time communication address even when that real-time communication address is a real-
time communication address for another device. Once logged in, the user may receive or initiate real-time communications for that
real-time communication address at the computing device. The user may also add another real-time communication address that is
not specific to any device to the user account. Communications to the other real-time communication address are routed to whatever
device the user is logged in to. Also, the user may download a wireless communication application to a computing device to provide
access to real-time communications over a telecommunication network that might otherwise be unavailable.
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USER ACCOUNT-BASED ACCESS TO REAL-TIME
COMMUNICATIONS
CROSS-REFERENCE TO RELATED APPLICATION
[0001] This patent application claims priority to U.S. Utility patent
application with Serial No. 14/574,001, filed December 17, 2014, and to its
parent, U.S. Provisional Patent Application Serial No. 61/921,215 filed
December 27, 2013 and entitled “WebRTC”, both of which are incorporated

herein, by reference, in their entirety.

BACKGROUND

[0002] Traditionally, real-time communication addresses such as phone
numbers are tied to specific user devices. These user devices include identity
modules, such as subscriber identity modules (SIMs) which are used to
authenticate with telecommunication networks to enable real-time
communications, such as making and receiving phone calls using the phone
number for that user device.

[0003] Increasingly, users of services of telecommunication networks have
multiple user device and multiple real-time communication addresses. This
can necessitate carrying multiple devices, such as a work phone and a home
phone. Also, with multiple devices, a user device needed for a specific
communication may be lost or forgotten and the user may be unable to engage
in that specific communication despite being in the presence of over

communication-capable devices.
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[0004]  Further, when user switch provider of telecommunication services,
they may be prevented from accessing services of a new telecommunication
network by settings of a user device’s identity module, resulting in a need for a
new user device with a new identity module or for an acquisition of a new real-

time communication address.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] The detailed description is set forth with reference to the
accompanying figures. In the figures, the left-most digit(s) of a reference
number identifies the figure in which the reference number first appears. The
use of the same reference numbers in different figures indicates similar or
identical items or features.
[0006] FIG. 1 illustrates an example environment including a
telecommunication network and a number of user devices obtaining access to
real-time communications from the telecommunication network based on user
accounts, as well as extending the real-time communication addresses
associated with the user accounts and downloading wireless communication
applications to the user devices.
[0007]  FIG. 2 illustrates a component level view of a user device configured
with a communication client to engage in real-time communications over a
telecommunication network based on access to a user account.
[0008] FIG. 3 illustrates a component level view of server(s) of a

telecommunication network, the server(s) being configured to manage access to

PCT/US2014/071133
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user accounts, provide real-time communication services, and provide
downloads of wireless communication applications.

[0009] FIG. 4 illustrates an example process for a user device to log in to a
user account, receive real-time communications directed to one or more real-
time communications associated with the user account, and enable initiation of
a real-time communication from one of the real-time communication addresses.
[0010] FIG.5 illustrates an example process for server(s) of a
telecommunication network to add a real-time communication address to a user
account and to route communications for the real-time communication address
to one or more different user devices while those user devices are logged in to
the user account.

[0011] FIG. 6 illustrates an example process for a user device to download a
wireless communication application, log in to a user account with the wireless
communication application, and engage in real-time communications with the

wireless communication application.

DETAILED DESCRIPTION

Overview

[0012] This disclosure describes, in part, providing access to real-time
communication (RTC) services associated with RTC addresses based on a user
account. A user logging in to a user account on one computing device may be

provided with access to RTC services associated with a RTC address even
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when that RTC address is a RTC address for another device. Once logged in,
the user may receive or initiate RTCs for that RTC address at the computing
device. The user may also add another RTC address that is not specific to any
device to the user account. Communications to the other RTC address are
routed to whatever device the user is logged in to. Also, the user may
download a wireless communication application to a computing device to
provide access to RTCs over a telecommunication network that might
otherwise be unavailable.

[0013] In various implementations, a user may have a user device that is
associated with a specific RTC address. For example, that user device may
include an identity module, such as a subscriber identity module (SIM), which
stores the RTC address and information for authenticating the user to a
telecommunication network. That telecommunication network may also
provide a user account for the user which associates user login credentials with
one or more RTC addresses, such as the specific RTC address, and one or more
devices, such as the user device.

[0014] Through the user account, the user may utilize the specific RTC
address on other user devices, including both user devices of the user and user
devices of other users. These other user device(s) may be equipped with
communication client(s), such as web browsers or downloadable clients, that
enable the user to log in to the user account and engage in RTC
communications while using the specific RTC address. Such a communication

client(s) may utilize Web RTC (“WebRTC”) stacks or Internet Protocol (IP)
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Multimedia Subsystem (IMS) stacks of the other user device(s) for the RTC
communications.

[0015]  Server(s) of the telecommunication network which manage the user
accounts and route the RTC communications may also enable a user to add an
RTC address to a user account. The added RTC address may not be tied to any
specific user device and may be used for RTC communications over WiFi or
wired IP networks but not for cellular access networks (e.g., networks using
licensed spectrum). The user may receive RTCs directed to the added RTC
address at a user device when logged in to that user device and may receive
RTCs directed to the added RTC address at another user device when logged in
to that other user device.

[0016] In some implementations, a user may download a communication
client, such as a wireless communication application, to a user device to enable
the user to use that user device and a RTC address for that user device in RTCs.
For example, the user may subscribe to services of a first telecommunication
network and be limited to utilizing the RTC address of a user device on that
first telecommunication network or other networks through roaming based on
credentials stored in the SIM of the user device. Such a user device may be
described as being “locked” to the first telecommunication network. If the user
desires to utilize that “locked” user device on a second telecommunication
network, the user may establish a wuser account with the second
telecommunication network and download a wireless communication

application from the second telecommunication network. The user may then
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utilize the “locked” user device to send and received RTCs over an IP network

using the RTC address of the “locked” user device.

Example Environment

[0017] FIG. 1 illustrates an example environment including a
telecommunication network and a number of user devices obtaining access to
real-time communications from the telecommunication network based on user
accounts, as well as extending the real-time communication addresses
associated with the user accounts and downloading wireless communication
applications to the user devices. As illustrated, a user A 102 may have a user
device 104 (user A device 104) that is utilized by the user A 102 for RTCs over
a telecommunication network 106. For any of a number of reasons, user A 102
may desire to use a different user device 108 (user B device 108) of a different
user (user B) for RTCs over a telecommunication network 106. The user A
102 may then have the user B device 108 provide login credentials 110 for a
user account of user A to telecommunication network server(s) 112 (server(s)
112) of the telecommunication network 106 and receive an indication that user
A 102 is logged in to the user account with user B device 108. The user B
device 108 may then receive and enable initiation of RTCs 114 associated with
RTC address(es) of the user account. The RTCs may be with a communication
participant, such as RTC recipient/originating device 116.

[0018]  Another user (user C), who may be the same person as user A or user

B or may be a different person, may have a user account with the
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telecommunication network 106 and one or more user devices. Using a first
user device 118 (user C first device 118), the user C may send a request 120 for
the addition of a second RTC address for that user account to the server(s) 112.
The server(s) 112 may add the second RTC address to the user account and the
server(s) 112 route RTCs 122 to the user C first device 118 while the user C is
logged in to the user C first device 118. Also, when the user C is logged in to a
second user device 124 (user C second device 124, the server(s) 112 may route
RTCs 126 to the user C second device 124.

[0019]  Further, another user (user D), who may be the same person as user
A, user B, or user C, or may be a different person, may have a user device 128
(user D device 128) and may download 130 a wireless communication
application to the user D device 128 from the server(s) 112.

[0020] The user A device 104, user B device 108, RTC recipient/originating
device 116, user C first device 118, user C second device 124, and user D
device 128 (user devices 104, 108, 116, 118, 124, and 128) are all examples of
user devices and may each be any sort of user device capable of cellular
network, wireless network, or wired network communication, such as a cellular
phone, a tablet computer, a personal digital assistant (PDA), a personal
computer (PC), a laptop computer, a media center, a work station, a car, a
wearable computing device, etc. The user devices 104, 108, 116, 118, 124, and
128 may be different ones of these types of user devices. An example user
device 104, 108, 116, 118, 124, or 128 is illustrated in FIG. 3 and described

below with reference to that figure.
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[0021] In some examples, the user devices 104, 108, 116, 118, 124, and 128
may each have a radio and be configured to tune that radio to licensed wireless
spectrum utilized by circuit-switched access networks and packet-switched
access networks, such as LTE access networks, of the telecommunication
network 106. When equipped with a single radio, the UE 106 may be
connected to one of these access networks at a time.

[0022]  The telecommunication network 106 may include one or more access
networks, such as the above-mentioned circuit-switched access networks and
packet-switched access networks. In addition to access networks utilizing
licensed spectrum, the telecommunication network 106 may also include access
networks utilizing unlicensed spectrum, such as WiFi or WiMax networks.
The telecommunication network 106 may also include a core network, which
may include server(s) 112, as well as other components, such as components of
a Global System for Mobile Communications (GSM) core network, a Universal
Mobile Telecommunications System (UMTS) core network, or a System
Architecture Evolution (SAE) core network. The core network may receive
messages and RTC communications through access networks of the
telecommunication network 106, from public network(s) serving as access
networks of the telecommunication network (e.g., wireless or wired IP
networks), or from other telecommunication networks.

[0023]  Further, the server(s) 112 may each be or include a server or server
farm, multiple, distributed server farms, a mainframe, a work station, a PC, a

laptop computer, a tablet computer, an embedded system, or any other sort of

PCT/US2014/071133



10

15

20

WO 2015/100124

device or devices. In some examples, the server(s) 112 may represent a
plurality of computing devices working in communication, such as a cloud
computing network of nodes. Example server(s) 112 are illustrated in FIG. 3
and described below with reference to that figure.

[0024] In various implementations, user A 102 may have one or more user
devices, such as user A device 104, one or more RTC addresses, such as phone
numbers, video calling numbers, messaging service numbers, ¢tc., and a user
account which associates these devices and addresses with login credentials.
While specific RTC addresses may be associated with specific user devices
(e.g., through a SIM on a user device or through a mapping by the
telecommunication network 106), any of the RTC addresses of the user account
may be used on any of the user devices of user A 102 or on any user device of
another user equipped with a communication client. As shown in FIG. 1, user
A 102 utilizes a user device of another user, user B device 108. This may be
because user A device 102 is lost or stolen, because user A 102 is not in a
country in which user A device 104 is to be used, or because of any reason
whatsoever.

[0025] The communication client of the user B device 108 may be
downloaded to the user B device 108 by user A 102 from the server(s) 112, or
may already be installed on the user B device 108 (e.g., in the case of either a
web browser or downloaded application). Once opened and connected to
server(s) 112, the communication client may present user A 102 with a user

interface for entering login credentials for a user account, such as a user name
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and password. Upon user entry of the login credentials, the communication
client may provide 110 the login credentials to the server(s) 112 and receive, in
response, an indication of whether the login was successful.

[0026] If login was successful, the server(s) 112 may also provide additional
information or user interfaces to the user B device 108, which may be
presented in user interface(s) through the communication client to user A 102.
This may include a list of RTC addresses associated with the user account, a
list of devices associated with the user account, preferences, etc. The user
interfaces presented by the communication client may enable user A 102 to
select one or more RTC addresses from the list to be RTC addresses. RTCs
directed to these selected RTC addresses would then be routed by the server(s)
112 to the user B device 108. Also, the user interfaces presented by the
communication client may enable user A 102 to select an RTC address to use
for outbound RTCs to identify the user A 102 to RTC recipients, such as RTC
recipient device 116. The user interfaces may enable the user A 102 to select
different RTC addresses to use for different RTC recipients.

[0027] In some implementations, the user interfaces presented by the
communication client may enable to manage devices associated with the user
account. For example, if user A device 104 is lost or stolen, the user A 102
may report it as lost or stolen, and the server(s) 112 will discontinue
telecommunication services, such as sending and receiving RTCs, from the

user A device 104.
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[0028]  Further, the user interfaces presented by the communication client
may enable to specify preferences for the user account. The user A 102 may
specify a preferred device or preferred RTC address as well as quality metrics
(e.g., signal strength). For example, one RTC address may be associated with
the communication client and another may be associated with a native
communication handler of a device, each using a different access network.
One RTC address and associated client/handler may be prioritized over another
unless a quality metric for the associated access network falls below a
threshold. Such preferences may be utilized by server(s) 112 in routing RTCs.
[0029] In various implementations, cither after the user A 102 has selected
RTC address(es), or with use of default RTC address(es), the server(s) 112 may
route RTCs 114 to the user B device 108 and from the user B device 108. The
user B device 108 may be the originating or terminating device of the RTCs,
and the RTC recipient/originating device 116 may be the other communication
participant in the RTCs 114. The communication client of the user B device
108 may provide a user interface enabling the user A 102 to answer/accept
incoming RTCs 114, initiate outgoing RTCs, and manage ongoing RTCs.
[0030] Additionally, the communication client may provide a user interface
enabling user A 102 to log out of the user account, which may cause server(s)
112 to discontinue RTCs to and from the user B device 108 that are associated
with RTC addresses of the user account. Also, in some implementations, log
out from the communication client may cause the communication client to

automatically delete itself from the user B device 108.
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[0031] In further implementations, as shown in FIG. 1, user C has two user
devices, user C first device 118 and user C second device 124, and user C may
utilize one of these user devices to connect to the server(s) 112 and request 120
addition of a second/additional RTC address to the user account for user C.
Such a second RTC address may not be specific to either of the user devices
118 and 124 or to any user device and may, in some examples, only be used for
communicating over IP networks, such as WiFi, WiMax, or Ethernet-accessed
IP networks. In various examples, the second RTC address may be an RTC
address for a different country or jurisdiction than the other RTC addresses
associated with the user account. Such an association may avoid significant
fees while user C is traveling or living in a different country or may provide a
mechanism for a family member of user C in another country to communicate
with user C without large fees.

[0032] Upon receiving the request 120, the server(s) 112 may add the
second RTC address to the user account and may route RTCs 122 and 126
associated with the second RTC address to the respective user devices 118 and
124. The server(s) 112 may route RTC 122 to user C first device 118 while
user C is logged in to the user C first device 118. The server(s) 112 may route
RTC 122 to user C second device 124 while user C is logged in to the user C
first device 124. If user C is logged in to both user devices 118 and 124 at the
same time, the server(s) 112 may route a same RTC 122/126 to both user
devices 118 and 124, or to one of the two based on user account preferences. If

the user has multiple RTC addresses, such as a first RTC address and the
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second RTC address, RTCs to both of the RTC addresses may be sent to a
same user device 118/124 while the user C is logged in to that user device
118/124.

[0033] In additional implementations, as shown in FIG. 1, user D has a user
D device 128. User D may connect the user D device 128 to server(s) 112 and
may download 130 a communication client, such as a wircless communication
application, to the user D device 128. In some examples, if the user D device
128 has a native wireless communication application, the download 130 may
not be performed or the wireless communication application may not be used.
[0034] Upon completion of the download 130, user D may open the wireless
communication application to cause it to connect to the server(s) 112 to register
with the server(s) 112. Such registration may involve logging in to a user
account by, e.g., providing login credentials. Initial registration or any
connection of the wireless communication application to the server(s) 112 may
involve the wireless communication application providing an emergency
address (which may be entered by user D or otherwise obtained), a last known
cell identifier, or both.

[0035] The wireless communication application may communicate with the
server(s) 112 through a WebRTC stack or IMS stack, as discussed in further
detail in FIG. 2. Once logged in, the wireless communication application may
receive and enable initiation of RTCs. In some examples, the server(s) 112
may route RTCs to either the wireless communication application or to a native

communication handler based on preferences or quality metrics. For instance,
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the communication handler may connect to server(s) 112 over a cellular access
network and the wireless communication application may connect to server(s)
112 over a wireless unlicensed access network, and one or the other of the
communication handler and the wireless communication application may be
selected based on access network preferences or quality metrics (e.g., signal
strength).

[0036] In some implementations, user D may subscribe to services of a first
telecommunication network and be initially limited to utilizing an RTC address
of user D device 128 on that first telecommunication network or other networks
through roaming based on credentials stored in the SIM of the user D device
128. Such a user device may be described as being “locked” to the first
telecommunication network. If user D desires to utilize the “locked” user D
device 128 on telecommunication network 106, the user D may establish a user
account with telecommunication network 106 and, as described above,
download 130 a wireless communication application from the
telecommunication network 106. The user D may then utilize the “locked”
user D device 128 to send and received RTCs over an IP network using the

RTC address of the “locked” user D device 128.

Example Devices
[0037]  FIG. 2 illustrates a component level view of a user device configured
with a communication client to engage in real-time communications over a

telecommunication network based on access to a user account. The user device
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200 may be any sort of user device, such as one of user devices 104, 108, 116,
118, 124, or 128.

[0038]  As illustrated, the user device 200 comprises a system memory 202
storing a communication handler 204, a web browser 206, a wireless
communication application 208, and a WebRTC stack 210. Also, the user
device 200 includes processor(s) 212, a removable storage 214, a non-
removable storage 216, radio 218, a wireless communication transceiver 220, a
display 222, output device(s) 224, input device(s) 226, and one or more
antenna(s) 228 connected to radio 218. Processor 212, radio 218, system
memory 202, and other illustrated components of user device 200 can be
communicatively coupled via bus 230, e.g., a PCI or other computer bus.

[0039] In various examples, system memory 202 is volatile (such as RAM),
non-volatile (such as ROM, flash memory, etc.) or some combination of the
two. The communication handler 204 stored in the system memory 202 may
enable the user device 200 to initiate and receive RTCs, such as voice calls,
video calls, and messaging over, e.g., a cellular access network. The
communication handler may be an example of the communication clients
described further herein. It may present user interfaces, receive user input, and
communicate with server(s) 112.

[0040] The web browser 206 may be an example of the communication
clients described further herein. It may communicate with the server(s) 112
through the WebRTC stack 210 or through other communication stack(s) and

may present user interfaces and receive user input. The web browser 206 may
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communicate with the server(s) 112 over an IP network, such as a wireless or
wired network.

[0041] The wireless communication application 208 may, as described
further herein, be downloaded from server(s) 112. The wireless
communication application 208 may be an example of the communication
clients also described further herein. It may communicate with the server(s)
112 through the WebRTC stack 210, through an IMS stack, or through other
communication stack(s) and may present user interfaces and receive user input.
The wireless communication application 208 may communicate with the
server(s) 112 over an IP network, such as a wireless or wired network. In some
examples, after a logout from a user account, the wireless communication
application 208 may be automatically deleted from the user device 200.

[0042] The WebRTC stack 210 may enable a web browser 206, wireless
communication application 208, or other communication client to communicate
with server(s) 112 and engage in RTCs.

[0043] In some examples, the processor(s) 212 is a central processing unit
(CPU), a graphics processing unit (GPU), or both CPU and GPU, or any other
sort of processing unit. Example processing units include Field-programmable
Gate Arrays (FPGAs), Application-specific Integrated Circuits (ASICs),
Application-specific Standard Products (ASSPs), System-on-a-chip systems
(SOCs), Complex Programmable Logic Devices (CPLDs), Digital Signal
Processors (DSPs), and processors incorporating more than one type of device

(e.g., a CPU and an FPGA on a single die).

PCT/US2014/071133



10

15

20

WO 2015/100124

17

[0044] User device 200 may also include additional data storage devices
(removable and/or non-removable) such as, for example, magnetic disks,
optical disks, or tape. Such additional storage is illustrated in FIG. 2 by
removable storage 214 and non-removable storage 216. Tangible computer-
readable media may include volatile and nonvolatile, removable and non-
removable media implemented in any method or technology for storage of
information, such as computer readable instructions, data structures, program
modules, or other data. System memory 202, removable storage 214 and non-
removable storage 216 are all examples of computer-readable storage media.
Computer-readable storage media include, but are not limited to, RAM, ROM,
EEPROM, flash memory or other memory technology, CD-ROM, digital
versatile disks (DVD) or other optical storage, magnetic cassettes, magnetic
tape, magnetic disk storage or other magnetic storage devices, or any other
medium which can be used to store the desired information and which can be
accessed by the user device 200. Any such tangible computer-readable media
may be part of the user device 200.

[0045] In some examples, the radio 218 includes any sort of radio known in
the art. For example, radio 218 may be a radio transceiver that performs the
function of transmitting and receiving radio frequency communications. The
radio interface may facilitate wireless connectivity between the user device 200
and various cell towers, base stations and/or access points of access networks,

¢.g., packet-switched or circuit-switched networks.
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[0046] The wireless communication transceiver 220 may be any sort of
component enabling connectivity to wireless access networks, such as a
wireless modem or a near field antenna. Such wireless access networks,
including WiFi or WiMax access networks, may utilize unlicensed spectrum.
The user device 200 may connect to other devices through radio 218 or
wireless communication transceiver 220 alternatively or at the same time.
[0047] In various examples, the display 222 is a liquid crystal display,
organic light-emitting diode (OLED) display, or any other type of display
commonly used in telecommunication devices. For example, display 222 may
be a touch-sensitive display screen, and can then also act as an input device or
keypad, such as for providing a soft-key keyboard, navigation buttons, or the
like.

[0048] In some examples, the output devices 224 include any sort of output
devices known in the art, such as a display (already described as display 222),
speakers, a vibrating mechanism, or a tactile feedback mechanism. Output
devices 224 also include ports for one or more peripheral devices, such as
headphones, peripheral speakers, or a peripheral display.

[0049] In various examples, input devices 226 include any sort of input
devices known in the art. For example, input devices 226 may include a
camera, a microphone, a keyboard/keypad, or a touch-sensitive display (such as
the touch-sensitive display screen described above). A keyboard/keypad may
be a push button numeric dialing pad (such as on a typical telecommunication

device), a multi-key keyboard (such as a conventional QWERTY keyboard), or
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one or more other types of keys or buttons, and may also include a joystick-like
controller and/or designated navigation buttons, or the like.

[0050] FIG. 3 illustrates a component level view of server(s) of a
telecommunication network, the server(s) being configured to manage access to
user accounts, provide real-time communication services, and provide
downloads of wireless communication applications. Server(s) 300 may be
example(s) of telecommunication network server(s) 112.

[0051]  As illustrated, the server(s) 300 comprises a system memory 302
storing a web server 304, an account management component 306, user
accounts 308, an authentication component 310, a client installer 312, and a
routing component 314. Also, the server(s) 300 includes processor(s) 316, a
removable storage 318, a non-removable storage 320, transceivers 322, output
device(s) 324, and input device(s) 326, any or all of which can be
communicatively connected via bus 328.

[0052] In various examples, system memory 302 is volatile (such as RAM),
non-volatile (such as ROM, flash memory, etc.) or some combination of the
two. The web server 304 stored in the system memory 302 may provide user
interfaces, such as web pages, to communication clients of user devices, such
as web browsers. The web pages may be web pages for submitting information
to and receiving information from other components of the server(s) 300, such
as the account management component 306, authentication component 310,

client installer 312, or routing component 314.
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[0053] The account management component 306 may enable reading to and
writing from user accounts 308. The account management component 306 may
receive requests to add RTC addresses to user accounts 308 and may add those
RTC addresses to the user accounts 308 based, ¢.g., on a telecommunication
service provider policy or on terms of subscription plans or policies for the
users of the user accounts 308. The account management component 306 may
also retrieve lists of RTC addresses and user devices and preferences associated
with a user account 308 and provide those lists and preferences to a user device
cither directly a client of the user device or through, ¢.g., the web server 304 or
authentication component 310. Further, the account management component
306 may receive updates to the preferences from the user device either directly
from the user device client or through, e.g., the web server 304 or
authentication component 310 and may, in turn, update the user accounts 308.
[0054] The user accounts 308 may store profiles for users of the
telecommunication network. Each profile may include, for example, login
credentials (e.g., username and password), a list of RTC addresses, a list of user
devices, mappings of ones of the RTC addresses to ones of the devices, and
preferences.

[0055] The authentication component 310 may receive login credentials
from a user device through, e.g., the web server 304 or directly from a client of
the user device and may authenticate the login credentials based at least on the
user accounts 308. The authentication component 310 may then send an

indication to the user device through, e.g., the web server 304 or directly to the
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user device client indicating whether the login was successful. In some
implementations, the authentication component 310 may then invoke the
account management component 306 to cause the account management
component 306 to provide lists of RTC addresses, devices and preferences to
the user device, either directly to the user device client, through the web server,
or through the authentication component 310. In further implementations, the
authentication component 310 may receive indication of a logout either directly
from a user device client or through, ¢.g., the web server 304 and may, in turn,
invoke the routing component 314 to cause the routing component 314 to stop
routing RTCs to and from the user device. The authentication component 310
may also invoke the client installer 312 responsive to the logout to cause the
client installer 312 to uninstall a wireless communication application.

[0056] The client installer 312 may receive a request through, e.g., the web
server 304 of a user device for a wireless communication application. In
response, the client installer 312 may install the wireless communication
application on that user device. In some examples, the client installer 312 may
be invoked by the authentication component 310 upon a logout from a user
account to uninstall the wireless communication application from the user
device.

[0057] The routing component 314 may be invoked by the authentication
component 310 and may receive RTC addresses and devices from the account
management component 306, a user device, or both. The routing component

314 then routes RTCs to or from the user device either directly through a client
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of the user device or through, ¢.g., web server 304 until receiving an indication
from, for instance, the authentication component 310 to discontinue doing so.
Such an indication may be provided responsive to a logout. In some
implementations, the routing component 314 may also retrieve preferences
from the account management component 306 and utilize the preferences in
routing RTCs to user devices and to specific handlers or applications on those
devices. Such preference-based routing decisions may also involve quality
metrics for access networks which the routing component 314 may obtain from
other telecommunication network devices or components.

[0058] In some examples, the processor(s) 316 is a central processing unit
(CPU), a graphics processing unit (GPU), or both CPU and GPU, or any other
sort of processing unit described above with reference to processor 316.

[0059] The server(s) 300 also includes additional data storage devices
(removable and/or non-removable) such as, for example, magnetic disks,
optical disks, or tape. Such additional storage is illustrated in FIG. 3 by
removable storage 318 and non-removable storage 320. System memory 302,
removable storage 318 and non-removable storage 320 are all examples of
computer-readable storage media. Tangible computer-readable media and
computer-readable storage media can be as discussed above with reference to
removable storage 318 and non-removable storage 320.

[0060] In some ecxamples, the transceivers 322 include any sort of
transceivers known in the art. For example, transceivers 322 may include a

radio transceiver that performs the function of transmitting and receiving radio
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frequency communications. Also, or instead, the transceivers 322 may include
other wireless or wired connectors, such as Ethernet connectors, wireless
modems, or near-field antennas. The transceivers 322 may enable the server(s)
300 to communication with other devices of a telecommunication network or
with devices outside of the telecommunication network.

[0061] In some examples, the output devices 324 include any sort of output
devices known in the art, such as a display, speakers, a vibrating mechanism, or
a tactile feedback mechanism. Output devices 324 also include ports for one or
more peripheral devices, such as headphones, peripheral speakers, or a
peripheral display.

[0062] In various examples, input devices 326 include any sort of input
devices known in the art. For example, input devices 326 may include a
camera, a microphone, a keyboard/keypad, or a touch-sensitive display (such as
the touch-sensitive display screen described above). A keyboard/keypad may
be a push button numeric dialing pad (such as on a typical telecommunication
device), a multi-key keyboard (such as a conventional QWERTY keyboard), or
one or more other types of keys or buttons, and may also include a joystick-like

controller and/or designated navigation buttons, or the like.

Example Processes
[0063] FIGs. 4-6 illustrate example processes. These processes are
illustrated as logical flow graphs, each operation of which represents a

sequence of operations that can be implemented in hardware, software, or a
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combination thereof. In the context of software, the operations represent
computer-executable instructions stored on one or more computer-readable
storage media that, when executed by one or more processors, perform the
recited operations.  Generally, computer-executable instructions include
routines, programs, objects, components, data structures, and the like that
perform particular functions or implement particular abstract data types. The
order in which the operations are described is not intended to be construed as a
limitation, and any number of the described operations can be combined in any
order and/or in parallel to implement the processes.

[0064] FIG. 4 illustrates an example process for a user device to log in to a
user account, receive real-time communications directed to one or more real-
time communications associated with the user account, and enable initiation of
a real-time communication from one of the real-time communication addresses.
The process includes, at 402, providing a user interface to a user that enables a
user of a computing device to report another device as lost or stolen. The
computing device may be a phone, a tablet computer, a personal computer, a
car, a media player, or a wearable computing device.

[0065] At 404, the computing device may provide, through a
communication client of the computing device, login credentials for a user
account of a telecommunication service provider to an authentication
component of the telecommunication service provider. Such credential may be
entered by the user through a user interface of the communication client. At

406, in response, the communication client of the computing device may
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receive an indication that login to the user account was successful. The
communication client may be any sort of communication client, such as a web
browser or a downloadable application.

[0066] At 408, as part of the login of afterward, the computing device may
present a user interface including a list of real-time communication addresses
associated with the user account. The list may be received from the
authentication component or from another component of the
telecommunication service provider. The list may also include, for example, a
real-time communication address that is associated by the telecommunication
service provider with another device, such as the device reported lost or stolen.
At 410, the computing device may then receive, through the user interface
presenting the list (or through another user interface), a selection of the one or
more real-time communication addresses from the list of real-time
communication addresses.

[0067] At 412, cither before or after the operations shown at blocks 408 and
410, the computing device may provide a user interface that enables the user of
the computing device to prioritize among devices associated with the user
account and the one or more real-time communication addresses. For example,
the user interface may enable the user to prioritize based on at least one of
preferences for devices or real-time communication addresses or signal
strengths of connections available to the devices.

[0068] At 414, in response to receiving the indication at 406, the computing

device may receive real-time communications directed to one or more real-time
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communication addresses associated with the user account through the
communication client. The one or more real-time communication addresses
may the real-time communication addresses selected by the user at 410.

[0069] At 416, ecither bring, during, or after the receiving at 414, the
computing device may enable, through the communication client, initiation of a
real-time communication to a communication recipient from one of the one or
more real-time communication addresses. At 418, this may include enabling a
user of the computing device to select the one of the one or more real-time
communication addresses.

[0070] At 420, the computing device may log out of the user account, and,
in response, discontinue the receiving and the enabling. At 422, the computing
device may then, in response to the logging out, automatically delete the
communication client from the computing device.

[0071] FIG.5 illustrates an example process for server(s) of a
telecommunication network to add a real-time communication address to a user
account and to route communications for the real-time communication address
to one or more different user devices while those user devices are logged in to
the user account. The process includes, at 502, receiving, by an account
management component of one or more servers of a telecommunication service
provider, a request associated with a user account of the telecommunication
service provider. The request may be received from a web browser or
downloadable application. The user account may be associated by the

telecommunication service provider with a first real-time communication
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address and the request may be a request to add a second real-time
communication address to the user account. Also, the first real-time
communication address may be a primary address of a different user device
which includes an identity module for authenticating to a telecommunication
network of the telecommunication service provider. Further, the first real-time
communication address and the second real-time communication address may
be real-time communication addresses for different countries.

[0072] At 504, the account management component of the one or more
servers of the telecommunication service provider may add the second real-
time communication address to the user account.

[0073] At 506, while a first device is logged in to the user account, a routing
component of the one or more servers of the telecommunication service
provider may route real-time communications directed to the second real-time
communication address to the first device. At 508, the routing may include
routing over an IP access network. At 510, the routing may include routing
both real-time communications directed to the second real-time communication
address and real-time communications directed to the first real-time
communication address to the first device while the first device is logged in to
the user account.

[0074] At 512, while second first device is logged in to the user account, the
routing component of the one or more servers of the telecommunication service
provider may route real-time communications directed to the second real-time

communication address to the second device. At 514, the routing may include
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routing over an IP access network. When the first device and second device
are logged into the user account at a same time, the routing component of the
one or more servers of the telecommunication service provider may route to the
first device and second device at the same time.

[0075]  FIG. 6 illustrates an example process for a user device to download a
wireless communication application, log in to a user account with the wireless
communication application, and engage in real-time communications with the
wireless communication application. The process includes, at 602,
downloading a wireless communication application to a user device. The
wireless communication application may be downloaded from server(s) of a
telecommunication network. At 604, the user device may download or utilize
the wireless communication application based on whether the user device
includes a native wireless communication application.

[0076] At 606, prior to engaging in real-time communication, the wireless
communication application may log in to a user account associated with a
telecommunication service provider which provides real-time communications
over a telecommunication network.

[0077] At 608, prior to engaging in real-time communication, the wircless
communication application may provide an emergency address to the
telecommunication network.

[0078] At 610, the wireless communication application may provide a last
known cell identifier during registration with unlicensed access network of the

telecommunication network.
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[0079] At 612, the wireless communication application engages in real-time
communications over the telecommunication network via the unlicensed access
network. At 614, this may include communicating through a WebRTC stack of
the user device. At 616, this may include communicating based on preferences
or quality metrics. Also, the wireless communication application may utilize a
real-time communication address for real-time communication over the
unlicensed access network while being prevented from using the real-time
communication address for real-time communication over the cellular access

network because of credentials in an identity module of the user device.

CONCLUSION

[0080]  Although the subject matter has been described in language specific
to structural features and/or methodological acts, it is to be understood that the
subject matter defined in the appended claims is not necessarily limited to the
specific features or acts described. Rather, the specific features and acts are

disclosed as example forms of implementing the claims.
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CLAIMS

WHAT IS CLAIMED IS:
1. A method comprising:
providing, by a communication client of a computing device, login
5 credentials for a user account of a telecommunication service provider to an
authentication component of the telecommunication service provider;
receiving, by the communication client, an indication that login to the
user account was successful; and
responsive to receiving the confirmation,

10 receiving real-time communications directed to one or more real-
time communication addresses associated with the user account through
the communication client, wherein at least one of the one or more real-
time communication addresses is associated by the telecommunication
service provider with another device, and

15 enabling, through the communication client, initiation of a real-
time communication to a communication recipient from one of the one

or more real-time communication addresses.

2. The method of claim 1, wherein the other device is a lost or stolen
20  device, and the method further comprises providing a user interface that
enables a user of the computing device to report the other device as lost or

stolen.
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3. The method of claim 1, wherein the communication client is a web

browser or a downloadable application.

4. The method of claim 1, further comprising:
5 presenting a user interface including a list of real-time communication
addresses associated with the user account; and
receiving, through the user interface, a selection of the one or more real-

time communication addresses from the list of real-time communication

addresses.
10
5. The method of claim 1, wherein the computing device is a phone, a
tablet computer, a personal computer, a car, a media player, or a wearable
computing device.
15 6. The method of claim 1, further comprising logging out of the user

account, and, in response, discontinuing the receiving and the enabling.

7. The method of claim 6, further comprising, in response to the logging
out, automatically deleting the communication client from the computing

20  device.
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8. The method of claim 1, further comprising providing a user interface
that enables a user of the computing device to prioritize among devices
associated with the user account and the one or more real-time communication

addresses.

9. The method of claim 8, wherein the user interface enables the user to

prioritize based on at least one of preferences or signal strength.

10. The method of claim 1, wherein enabling initiation of the real-time
communication to the communication recipient from the one of the one or more
real-time communication addresses comprises enabling a user of the computing

device to select the one of the one or more real-time communication addresses.

11. A method comprising:

receiving, by an account management component of one or more servers
of a telecommunication service provider, a request associated with a user
account of the telecommunication service provider, wherein the user account is
associated by the telecommunication service provider with a first real-time
communication address and the request is a request to add a second real-time
communication address to the user account;

adding, by the account management component, the second real-time

communication address to the user account;
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routing, by a routing component of the one or more servers, real-time
communications directed to the second real-time communication address to a
first device logged in to the user account while the first device is logged in to
the user account; and

routing, by the routing component, real-time communications directed to
the second real-time communication address to a second device logged in to the

user account while the second device is logged in to the user account.

12. The method of claim 11, wherein the first real-time communication
address is a primary address of a different user device which includes an
identity module for authenticating to a telecommunication network of the

telecommunication service provider.

13. The method of claim 11, wherein the routing to the first device and
the routing to the second device comprises routing over an Internet Protocol

access network.

14. The method of claim 11, wherein the first device and second device
are logged into the user account at a same time, and the routing to the first

device and the routing to the second device occurs at the same time.

15. The method of claim 11, wherein the request is received from a web

browser or downloadable application of the first device or the second device.
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16. The method of claim 11, wherein the routing to the first device
comprises routing both real-time communications directed to the second real-
time communication address and real-time communications directed to the first
real-time communication address to the first device while the first device is

logged in to the user account.

17. The method of claim 11, wherein the first real-time communication
address and the second real-time communication address are real-time

communication addresses for different countries.

18. A user device comprising;:

a processor;

a radio for communicating on licensed spectrum,;

a wireless transceiver for communicating on unlicensed spectrum,;

a communication handler configured to be operated by the processor to
engage in real-time communication with a cellular access network via the
radio; and

a wireless communication application downloaded to the user device
and configured to be operated by the processor to communicate with a
unlicensed access network via the wireless transceiver,

wherein the communication handler and the wireless communication

application use a same real-time communication address and the user device
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utilizes one or the other of the communication handler and the wireless
communication application based on at least one of user device preferences or
quality metrics for the cellular access network or the unlicensed access

network.

19. The user device of claim 18, wherein the wireless communication
application is not downloaded or is inoperative if the user device includes a

native wireless communication application.

20. The user device of claim 18, wherein the wireless communication
application requires a login to a user account and an entry of an emergency
address prior to use of wireless communication application for real-time

communication.

21. The user device of claim 18, wherein the wireless communication
application transmits a last known cell identifier during registration with

unlicensed access network.

22. The user device of claim 18, wherein the wireless communication
application utilizes a real-time communication address for real-time
communication over the unlicensed access network while being prevented from

using the real-time communication address for real-time communication over
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the cellular access network because of credentials in an identity module of the

user device.

23. The user device of claim 18, further comprising a Web Real-Time
Communication (WebRTC) stack that is utilized by the communication handler

and the wireless communication application for real-time communications.
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