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(57) Abstract: The disclosure relates to sharing real-time multimedia con-
tent. The method may include identifying an application for sharing by a
first device, discovering one or more second devices by the first device,
independent of a technology or a platform of the devices, applying com-
munication protocols and creating an association between the first device
and the one or more second devices, and determining multimedia capabil -
ities of the one or more second devices. Furthermore, such an example
method may include selecting at least a portion of the screen of a first
device for sharing based at least on the determined multimedia capabilities
of the second devices, computing application associated performance
parameters based at least on a type of content and transmitting the selected
portion of the screen of the first device to the one or more second devices
over the wireless connection.
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METHOD AND APPARATUS FOR REAL-TIME SHARING OF
MULTIMEDIA CONTENT BETWEEN WIRELESS DEVICES

BACKGROUND

[0001] Aspects of the present disclosure relate generally to sharing of content between
wireless devices, more particularly, to a method and an apparatus for real-time sharing
of multimedia content between wireless devices.

[0002] With significant increase in the number of end-user wireless devices, for
example, mobile phones, tablets, gaming consoles, home appliances with wireless
capabilities, the need for selective sharing of multimedia content between these devices
in real-time is also increasing. For example, when a user of a mobile phone or a tablet
wants to share the screen contents of the mobile phone or the tablet with other wireless
devices in real-time, no technology-independent solution is currently available.

[0003] As such, a technology-independent solution for real-time sharing of multimedia

content between wireless devices may be desired.

SUMMARY

[0004] The following presents a simplified summary of one or more aspects in order to
provide a basic understanding of such aspects. This summary is not an extensive
overview of all contemplated aspects, and is intended to neither identify key or critical
clements of all aspects nor delineate the scope of any or all aspects. Its sole purpose is
to present some concepts of one or more aspects in a simplified form as a prelude to the
more detailed description that is presented later.

[0005] The present disclosure describes an example method and apparatus for real-time
sharing of multimedia content between wireless devices. In an aspect, a method for
real-time sharing of multimedia content between wireless devices is disclosed. The
method may include identifying an application for sharing by a first device, discovering
one or more second devices by the first device, wherein the discovering of the one or
more second devices by the first device is independent of a technology or a platform of
the one or more second devices, applying communication protocols for
communicating with the one or more second devices and creating an association
between the first device and the one or more second devices, determining multimedia
capabilities of the one or more second devices, selecting at least a portion of a screen of

a first device for sharing with the one or more second devices based at least on the
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determined multimedia capabilities of the one or more second devices,  computing
application associated performance parameters by the first device, wherein the
performance parameters are computed by the first device based at least on a type of
content identified for sharing by the application on the first device and the determined
multimedia capabilities of the one or more second devices, and transmitting the selected
portion of the screen of the first device to the one or more second devices over the
wireless connection.

[0006] In an additional aspect, an apparatus for real-time sharing of multimedia content
between wireless devices is described. The apparatus may include means for
identifying an application for sharing by a first device, means for discovering one or
more second devices by the first device, wherein the discovering of the one or more
second devices by the first device is independent of a technology or a platform of the
one or more second devices, means for applying communication protocols for
communicating with the one or more second devices and creating an association
between the first device and the one or more second devices, means for determining
multimedia capabilities of the one or more second devices, means for selecting at least
a portion of a screen of a first device for sharing with the one or more second devices
based at least on the determined multimedia capabilities of the one or more second
devices, means for computing application associated performance parameters by the
first device, wherein the performance parameters are computed by the first device based
at least on a type of content identified for sharing by the application on the first device
and the determined multimedia capabilities of the one or more second devices, and
means for transmitting the selected portion of the screen of the first device to the one or
more second devices over the wireless connection.

[0007] Moreover, the present disclosure presents a computer program product for
sharing multimedia content between wireless devices in real-time over a wireless
connection. The computer program product may include a computer-readable medium
comprising code executable by a computer for identifying an application for sharing by
a first device, discovering one or more second devices by the first device, wherein the
discovering of the one or more second devices by the first device is independent of a
technology or a platform of the one or more second devices, applying communication
protocols for communicating with the one or more second devices and creating an

association between the first device and the one or more second devices, determining
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multimedia capabilities of the one or more second devices, sclecting at least a portion
of a screen of a first device for sharing with the one or more second devices based at
least on the determined multimedia capabilities of the one or more second devices,
computing application associated performance parameters by the first device, wherein
the performance parameters are computed by the first device based at least on a type of
content identified for sharing by the application on the first device and the determined
multimedia capabilities of the one or more second devices, and transmitting the selected
portion of the screen of the first device to the one or more second devices over the
wireless connection.

[0008] In a further aspect, an apparatus for sharing multimedia content between
wireless devices in real-time over a wireless connection is described. The apparatus
may include a an application identifying component for identifying an application for
sharing by a first device, a device discovering component for discovering one or more
second devices by the first device, wherein the discovering of the one or more second
devices by the first device is independent of a technology or a platform of the one or
more second devices, a communication protocol component for applying
communication protocols for communicating with the one or more second devices and
creating an association between the first device and the one or more second devices, a
multimedia capability determining component for determining multimedia capabilities
of the one or more second devices, a content selection component for selecting at least
a portion of a screen of a first device for sharing with the one or more second devices
based at least on the determined multimedia capabilities of the one or more second
devices, an application performance component for computing application associated
performance parameters by the first device, wherein the performance parameters are
computed by the first device based at least on a type of content identified for sharing by
the application on the first device and the determined multimedia capabilities of the one
or more second devices, and a content transmitting component for transmitting the
selected portion of the screen of the first device to the one or more second devices over
the wireless connection.

[0009] To the accomplishment of the foregoing and related ends, the one or more
aspects comprise the features hereinafter fully described and particularly pointed out in
the claims. The following description and the annexed drawings set forth in detail

certain illustrative features of the one or more aspects. These features are indicative,
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however, of but a few of the various ways in which the principles of various aspects
may be employed, and this description is intended to include all such aspects and their

equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] The disclosed aspects will hereinafter be described in conjunction with the
appended drawings, provided to illustrate and not to limit the disclosed aspects, wherein
like designations denote like elements, and in which:
[0011] FIG. 1 is a block diagram of an aspect of a system for sharing multimedia
content between wircless devices in real-time over a wireless connection;
[0012] FIG. 2 is a block diagram of an aspect of a multimedia content sharing manager
of the present disclosure;
[0013] FIG. 3 is a flow diagram illustrating aspects of a method for sharing multimedia
content between wircless devices in real-time over a wireless connection;
[0014] FIG. 4 is a block diagram illustrating aspects of a logical grouping of electrical
components for sharing multimedia content between wireless devices in real-time over a
wireless connection;
[0015] Fig. 5 is block diagram illustrating an example wireless system of aspects of the
present disclosure;
[0016] Fig. 6 is a block diagram illustrating an example of a hardware implementation
for an apparatus employing a processing system; and
[0017] FIG. 7 is a block diagram of an aspect of a computer device of the present

disclosure.

DETAILED DESCRIPTION
[0018] Various aspects are now described with reference to the drawings. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. It may be
evident, however, that such aspect(s) may be practiced without these specific details.
[0019] The described aspects relate to methods and apparatuses for sharing multimedia
content between wireless devices in real-time over a wireless connection that may

include identifying an application for sharing by a first device, discovering one or more
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second devices by the first device, wherein the discovering of the one or more second
devices by the first device is independent of a technology or a platform of the one or
more second devices, applying communication protocols for communicating with the
one or more second devices and creating an association between the first device and the
one or more second devices, determining multimedia capabilities of the one or more
second devices, selecting at least a portion of a screen of a first device for sharing with
the one or more second devices based at least on the determined multimedia capabilities
of the one or more second devices, computing application associated performance
parameters by the first device, wherein the performance parameters are computed by the
first device based at least on a type of content identified for sharing by the application
on the first device and the determined multimedia capabilitics of the one or more second
devices, and transmitting the selected portion of the screen of the first device to the one
or more second devices over the wireless connection.

[0020] Referring to Fig. 1, a system 100 is illustrated for real-time sharing of
multimedia content between wireless devices. In an aspect, for example, system 100
may include one or more content sources 102, content types 112, content destinations
122, and modes of operation 132,

[0021] For example, in an aspect, content sources 102 may include wireless devices,
e.g., a tablet, Wi-Fi TV, a mobile station (MS), a user equipment (UE), etc. Content
type 112 may include a multi-player game (e.g., multi-player video games), sports
programming, news, etc. Content destinations 122 may include may include wireless
devices (e.g., a tablet, a Wi-Fi TV, a UE, etc.), kitchen appliances (e.g., microwaves,
ovens, refrigerators, etc.), automobile dash boards, etc. Modes of operation 132 may be
types of wireless communication that may be used for sharing multimedia content
between wireless devices in real-time, e.g., Wi-FI/WLAN, Cellular, Near Field
Communications, Satellite communications, etc. In an aspect, the content destination
may include thin clients, e.g., a low-end computer terminal which may only provide a
graphical user interface to the end user. (which could be used as a viewing shared
content from the primary device)

[0022] In an example aspect, a user of a content source (also called as a host or a
primary device), may select a portion of the screen of a wireless device, for example, a
UE, to be shared with other devices (also be called as guest or secondary devices). In an

aspect, for example, the user may select the content to share by selecting a set of screen
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co-ordinates with a marking/pointing device or gestures. The selected set of screen co-
ordinates may be converted into a set of co-ordinates and boundaries using any
mechanism known in the art. The contents of the screen within the boundaries are then
selected for sharing with other wireless devices.

[0023] In an additional aspect, the selected area may include one or more types of
content, for example, video, scrolling news ticker, video games, weather, sports, hi-
definition video, etc. In an aspect, the sharing of the content may occur in real-time or
near real-time due to latency/delay associated with wireless communications.

[0024] In an aspect, the selected content may be streamed or snipped and transmitted to
guest devices or secondary devices, for example, a tablet, Wi-Fi TV, user equipment
(UE), kitchen appliances (e.g., microwaves, ovens, refrigerators), automobile dash
boards, etc.

[0025] In an aspect, a multimedia content manager explained in detail below in
reference to Fig. 2 may be configured for sharing multimedia content between wireless
devices in real-time over a wireless connection.

[0026] FIG. 2 illustrates an aspect of a multimedia content sharing manager that may be
configured for sharing multimedia content between wireless devices in real-time over a
wireless connection. In an aspect, for example, multimedia content sharing manager 201
may be configured for sharing multimedia content between wireless devices in real-time
over a wireless connection.

[0027] Multimedia content sharing manager 201 may be configured to include one or
more of an application identifying component 202, a device discovering component
204, a communication protocol component 206, a multimedia capability determining
component 208, a content selection component 210, an application performance
component 212, and/or a content transmitting content 214.

[0028] In an aspect, application identifying component 202 may be configured to
identify an application for sharing by a first device. For example, application
identifying component 202 may be configured to identify an application by the
host/primary device. Application identifying component 202 allows a user of the
host/primary device to identify the application running on the UE or the tablet for
sharing by the host/primary device. For example, the application may be a streaming

video or a multi-player video game.
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[0029] In an aspect, device discovering component 204 may be configured to discover
one or more second devices by the first device, wherein the discovering of the one or
more second devices by the first device is independent of a technology or a platform of
the one or more second devices or based on proximity to the primary device. In an
aspect, the first device is the host device and the one or more second devices are the
guest device. For example, in an aspect, device discovering component 204 may
discover other devices to share the application identified for sharing by application
identifying component 202. In an aspect, for example, the discovering of other devices
may be performed by the host device by scanning the local wireless environment, e.g.,
WiFi environment of the host device, for any wireless devices present in the
surrounding WiFi environment. In an additional or optional aspect, device discovering
component 204 may discover devices for sharing based on input from the user. For
example, the user of the host device may identify devices to share the application by
inputting contact information of the secondary/guest devices, e.g., device names, phone
numbers, and/or email addresses. In an additional or optional aspect, device discovering
component 204 may be configured to discover devices over a wireless network, for
example, LTE network. For example, in an aspect, a Wi-Fi TV may be configured as a
primary device and a vehicle dashboard connected to a LTE network via a on-board
mobile device may be configured as a secondary device. In an additional or optional
aspect, information about the secondary devices, for example, a vehicle dashboard may
be pre-configured at the host device.

[0030] In an aspect, communication protocol component 206 may be configured to
apply communication protocols for communicating with the one or more second devices
and creating an association between the first device and the one or more second devices.
For example, in an aspect, communication protocol component 206 may apply
communication protocols for sharing content with other wireless devices identified by
the host device as the protocols required for communication may be dependent on the
type of content to be shared and/or type of device with the which the content is shared,
and/or the type of wireless connection over which the content is shared.

[0031] In an aspect, multimedia capability determining component 208 may be
configured to determine multimedia capabilities of the one or more second devices. For
example, in an aspect, multimedia capability determining component 208 may

determine the multimedia capabilities of the discovered devices, e.g., whether a
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discovered device (secondary device) supports streaming video, text-based information
such as a stock prices or scores of sporting activities, etc. In an example aspect,
multimedia capability determining component 208 may determine that a secondary
device supports streaming video or that a second device supports only text based
snippets, e.g., stock ticker information on a vehicle dash board.

[0032] In an aspect, content selection component 210 may be configured to select at
least a portion of a screen of a first device for sharing with the one or more second
devices based at least on the determined multimedia capabilities of the one or more
second devices. For example, in an aspect, content selection component 210 may be
configured to select the content to be shared by the first device, e.g., entire screen of the
host device or a portion of the screen of the host device. In an additional aspect, for
example, content selection component 210 may be configured to allow a user of the
primary device set or configure access levels for each of the one or more secondary
devices.

[0033] In an example aspect, a user of a host/primary device may select a portion of the
screen of the primary device to be shared with guest/secondary devices. In an aspect,
for example, the user may select the content to share by selecting a set of screen co-
ordinates with a marking/pointing device or gestures. The selected set of screen co-
ordinates may be converted into a set of co-ordinates and boundaries using any
mechanism known in the art. The contents of the screen within the boundaries are then
selected for sharing with other devices.

[0034] In an aspect, application performance component 212 may be configured to
compute application associated performance parameters by the first device, wherein the
performance parameters are computed by the first device based at least on a type of
content identified for sharing by the application on the first device and the determined
multimedia capabilities of the one or more second devices. For example, in an aspect,
application performance component 212 may compute performance parameters required
for sharing the identified application and/or the selected content. For example, a multi-
player gaming session may require relatively more assured performance and less latency
when compared to snipping a scrolling stock ticket and transmitting over a wireless
connection to guest/secondary devices.

[0035] In an additional aspect, application performance component 212 may compute

quality of service (QoS) parameters required for sharing the content selected by the host



WO 2015/048457 PCT/US2014/057736

9

device. In an optional aspect, application performance component 212 may be
configured to dynamically update required QoS parameters based on changes in the type
of content being shared by the host/primary device. For example, a user of a host device
may initially share a web browser with static content (e.g., text) and later may start
streaming a video. In such a scenario, application performance component 212 may be
configured to dynamically update QoS requirements.

[0036] In an additional aspect, application performance component 212 may be
configured to dynamically determine the optimum kind of wireless connection
available. For example, in an aspect, if a WiFi and a cellular connection are available,
and the available bandwidth of the WiFi connection is higher the available bandwidth of
the cellular connection, application performance component 212 may select the WiFi
connection for sharing multimedia content between the wireless devices.

[0037] In an aspect, content transmitting component 214 may be configured to transmit
the selected portion of the screen of the first device to the one or more second devices
over the wireless connection. For example, in an aspect, content transmitting component
213 may transmit the content identified for sharing by the host device to the guest
devices.

[0038] In an aspect, a database of past associations of a primary device with a set of
secondary devices, for example, identified by Media Access Control (MAC) addresses,
phone numbers and/or email addresses may be stored in the multimedia content sharing
manager 201. Additionally, metadata regarding the frequently used applications may be
linked with the secondary devices the applications were shared with to assist the
primary device in predicting the type of QoS that may be required when sharing the
multimedia content in real-time. In an optional aspect, a list of trusted secondary
devices may be stored in the multimedia content sharing manager 201. In an additional
aspect, associations between primary and secondary devices may be pre-configured by
users of primary devices.

[0039] In an aspect, multimedia content sharing manager 201 may be configured to
allow secondary devices access a primary device once the primary device initiates
sharing of content with the secondary device. For example, in an aspect, a primary
device may initiate a screen share with text (e.g., tablet-to-tablet) which may allow the

secondary device access to the primary device.
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[0040] In an additional aspect, multimedia content sharing manager 201 may be
configured to modify access permissions of the guest or the secondary devices. For
example, the host or the primary devices may determine which secondary devices can
share the content received from the host or the primary device with other devices. In an
optional aspect, the host/primary device may allow a secondary device to become the
primary device to share multimedia content with the host/primary device and other
devices. In a further additional aspect, the primary device may control if the content
shared with the secondary devices may be recorded by the secondary devices to allow
control over the content and to avoid unauthorized approval of the content shared by the
primary device.

[0041] FIG. 3 illustrates an example methodology 300 for sharing multimedia content
in real-time over a wireless connection.

[0042] In an aspect, at block 302, methodology 300 may include identifying an
application for sharing by a first device. For example, in an aspect, multimedia content
sharing manager 201 and/or application identifying component 302 may identify an
application for sharing by a device.

[0043] At block 304, methodology 300 may include discovering one or more second
devices by the first device, wherein the discovering of the one or more second devices
by the first device is independent of a technology or a platform of the one or more
second devices. For example, in an aspect, multimedia content sharing manager 201
and/or device discovering component 204 may discover one or more second devices by
the first device, wherein the discovering of the one or more second devices by the first
device is independent of a technology or a platform of the one or more second devices.
[0044] At block 306, methodology 300 may include applying communication protocols
for communicating with the one or more second devices and creating an association
between the first device and the one or more second devices. For example, in an aspect,
multimedia content sharing manager 201 and/or communication protocol component
206 may apply communication protocols for communicating with the one or more
second devices and creating an association between the first device and the one or more
second devices.

[0045] At block 308, methodology 300 may include determining multimedia

capabilities of the one or more second devices. For example, in an aspect, multimedia
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content sharing manager 201 and/or multimedia capabilities determining component
208 may determine multimedia capabilities of the one or more second devices.

[0046] At block 310, methodology 300 may include selecting at least a portion of a
screen of a first device for sharing with the one or more second devices based at least on
the determined multimedia capabilities of the one or more second devices. For
example, in an aspect, multimedia content sharing manager 201 and/or content selection
component 210 may select at least a portion of a screen of a first device for sharing with
the one or more second devices based at least on the determined multimedia capabilities
of the one or more second devices.

[0047] At block 312, methodology 300 may include computing application associated
performance parameters by the first device, wherein the performance parameters are
computed by the first device based at least on a type of content identified for sharing by
the application on the first device and the determined multimedia capabilities of the one
or more second devices. For example, in an aspect, multimedia content sharing
manager 201 and/or application performance component 212 may compute application
associated performance parameters by the first device, wherein the performance
parameters are computed by the first device based at least on a type of content identified
for sharing by the application on the first device and the determined multimedia
capabilities of the one or more second devices.

[0048] At block 314, methodology 300 may include transmitting the selected portion of
the screen of the first device to the one or more second devices over the wireless
connection. For example, in an aspect, multimedia content sharing manager 201 and/or
content transmitting content 214 may transmit the selected portion of the screen of the
first device to the one or more second devices over the wireless connection.

[0049] The methodology 300 is shown and described as a series of acts, it is to be
understood and appreciated that the methodologies are not limited by the order of acts,
as some acts may, in accordance with one or more aspects, occur in different orders
and/or concurrently with other acts from that shown and described herein. For example,
it is to be appreciated that a methodology could alternatively be represented as a series
of interrelated states or events, such as in a state diagram. Moreover, not all illustrated
acts may be required to implement a methodology in accordance with one or more

aspects.
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[0050] Referring to Fig. 4, an example system 400 is displayed for sharing multimedia
content between wireless devices in real-time over a wireless connection.

[0051] For example, system 400 may reside partially within multimedia content sharing
manager 201 (Fig. 2). It is to be appreciated that system 400 is represented as including
functional blocks, which can be functional blocks that represent functions implemented
by a processor, software, or a combination thereof (for example, firmware).

[0052] System 400 includes a logical grouping 401 of electrical components that can act
in conjunction. For instance, logical grouping 401 may include an electrical component
402 for identifying an application for sharing by a first device. In an aspect, for
example, electrical component 402 may comprise application identifying component
202 (Fig. 2).

[0053] Additionally, logical grouping 401 may include an electrical component 404 for
discovering one or more second devices by the first device, wherein the discovering of
the one or more second devices by the first device is independent of a technology or a
platform of the one or more second devices. In an aspect, for example, electrical
component 404 may comprise device discovering component 204,

[0054] Further, logical grouping 401 may include an clectrical component 406 for
applying communication protocols for communicating with the one or more second
devices and creating an association between the first device and the one or more second
devices. In an aspect, for example, electrical component 406 may comprise
communication protocol component 206.

[0055] Furthermore, logical grouping 401 may include an electrical component 408 for
determining multimedia capabilities of the one or more second devices. In an aspect,
for example, electrical component 408 may comprise multimedia capabilities
determining component 208.

[0056] In addition, logical grouping 401 may include an electrical component 410 for
selecting at least a portion of a screen of a first device for sharing with the one or more
second devices based at least on the determined multimedia capabilities of the one or
more second devices. In an aspect, for example, electrical component 410 may
comprise content selection component 210.

[0057] Logical grouping 401 may include an electrical component 412 for computing
application associated performance parameters by the first device, wherein the

performance parameters are computed by the first device based at least on a type of
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content identified for sharing by the application on the first device and the determined
multimedia capabilities of the one or more second devices. In an aspect, for example,
electrical component 412 may comprise application performance component 212.

[0058] Logical grouping 401 may include an electrical component 414 for transmitting
the selected portion of the screen of the first device to the one or more second devices
over the wireless connection. For example, in an aspect, electrical component 414 may
comprise content transmitting content 214.

[0059] Additionally, system 400 may include a memory 416 that retains instructions for
executing functions associated with the electrical components 402, 404, 406, 408, 410,
412, and 414, and stores data used or obtained by the electrical components 402, 404,
406, 408, 410, 412, and 414. While shown as being external to memory 416 it is to be
understood that one or more of the clectrical components 402, 404, 406, 408, 410, 412,
and 414 may exist within memory 416. In one example, electrical components 402,
404, 4006, 408, 410, 412, and 414 may comprise at least one processor, or cach electrical
component 402, 404, 406, 408, 410, 412, and 414 may be a corresponding module of at
least one processor. Moreover, in an additional or alternative example, electrical
components 402, 404, 406, 408, 410, 412, and 414 may be a computer program product
including a computer readable medium, where each electrical component 402, 404, 406,
408, 410, 412, and 414 may be corresponding code.

[0060] Referring to Fig. 5, an example wireless communication system 500 is
illustrated that facilitates sharing of multimedia content between wireless devices in
real-time over a wireless connection.

[0061] In an aspect, for example, system 500 includes user equipments (UE) 502 and/or
504 that may communicate with one or more network entities 512, via one or more
over-the-air links 514 and/or 516. In an aspect, for example, UE 502 may communicate
with UE 504 via network entity 512 and/or via links 514 and/or 516 for sharing
multimedia content between wireless devices, e.g., 502 and 504 via wireless
connections 514 and/or 516. In an aspect, for example, UEs may be configured with
multimedia content sharing manager 201 for sharing multimedia content between
wireless devices 502 and 504 in real-time over wireless connections 514 and/or 516.
[0062] FIG. 6 is a block diagram illustrating an example of a hardware implementation
for an apparatus 600, for example, including multimedia content sharing manager 201

of FIG. 1, employing a processing system 614 for carrying out aspects of the present
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disclosure, such as method for sharing multimedia content between wireless devices in
real-time over a wireless connection. In this example, the processing system 614 may
be implemented with bus architecture, represented generally by a bus 602. The bus 602
may include any number of interconnecting buses and bridges depending on the specific
application of the processing system 614 and the overall design constraints. The bus
602 links together various circuits including one or more processors, represented
generally by the processor 604, computer-readable media, represented generally by the
computer-readable medium 606, and one or more components described herein, such as,
but not limited to, multimedia content sharing manager 201 and/or one or more of other
components 202, 204, 206, 208, 210, 212, and/or 214 (Fig. 2). The bus 602 may also
link various other circuits such as timing sources, peripherals, voltage regulators, and
power management circuits, which are well known in the art, and therefore, will not be
described any further. A bus interface 608 provides an interface between the bus 602
and a transceiver 610. The transceiver 610 provides a means for communicating with
various other apparatus over a transmission medium. Depending upon the nature of the
apparatus, a user interface 612 (e.g., keypad, display, speaker, microphone, joystick)
may also be provided.

[0063] The processor 604 is responsible for managing the bus 602 and general
processing, including the execution of software stored on the computer-readable
medium 606. The software, when executed by the processor 604, causes the processing
system 614 to perform the various functions described infra for any particular apparatus.
The computer-readable medium 606 may also be used for storing data that is
manipulated by the processor 604 when executing software.

[0064] Referring to FIG. 7, in one aspect, multimedia content sharing manager 301
(FIG. 1) may be represented by a specially programmed or configured computer device
700. In one aspect of implementation, computer device 700 may include multimedia
content sharing manager 201 and/or one or more of components 202, 204, 206, 208,
210, 212, and/or 214 (Fig. 2), such as in specially programmed computer readable
instructions or code, firmware, hardware, or some combination thereof. Computer
device 700 includes a processor 702 specially configured to carry out processing
functions associated with one or more of components and functions described herein.
[0065] Processor 702 can include a single or multiple set of processors or multi-core

processors. Moreover, processor 702 can be implemented as an integrated processing
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system and/or a distributed processing system. For example, processor 702 may be
configured to execute the described functions of multimedia content sharing manager
201, application identifying component 202, a device discovering component 204, a
communication protocol component 206, a multimedia capability determining
component 208, a content selection component 210, an application performance
component 212, and/or a content transmitting component 214.

[0066] Computer device 700 further includes a memory 704, such as for storing data
used herein and/or local versions of applications and/or instructions or code being
executed by processor 702, such as to perform the respective functions of the respective
entities described herein. Memory 704 can include any type of memory usable by a
computer, such as random access memory (RAM), read only memory (ROM), tapes,
magnetic discs, optical discs, volatile memory, non-volatile memory, and any
combination thereof. For example, memory 704 may be configured to multimedia
content identified for sharing between the wireless devices as described above.

[0067] Further, computer device 700 includes a communications component 706 that
provides for establishing and maintaining communications with one or more parties
utilizing hardware, software, and services as described herein. Communications
component 706 may carry communications between components on computer device
700, as well as between computer device 700 and external devices, such as devices
located across a communications network and/or devices serially or locally connected to
computer device 700. For example, communications component 706 may include one
or more buses, and may further include transmit chain components and receive chain
components associated with a transmitter and receiver, respectively, or a transceiver,
operable for interfacing with external devices. For example, communications
component 706 may be configured to perform the communications functions described
herein of multimedia content sharing manager 301 and/or components of the multimedia
content sharing manager.

[0068] Additionally, computer device 700 may further include a data store 708, which
can be any suitable combination of hardware and/or software, that provides for mass
storage of information, databases, and programs employed in connection with aspects
described herein. For example, data store 708 may be a data repository for applications

not currently being executed by processor 702. For example, data store 708 may be
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configured to store multimedia content identified for sharing between wireless devices
in real-time over a wireless connection.

[0069] Computer device 700 may additionally include a user interface component 710
operable to receive inputs from a user of computer device 700, and further operable to
gencrate outputs for presentation to the user. User interface component 710 may
include one or more input devices, including but not limited to a keyboard, a number
pad, a mouse, a touch-sensitive display, a navigation key, a function key, a microphone,
a voice recognition component, any other mechanism capable of receiving an input from
a user, or any combination thereof. Further, user interface component 710 may include
one or more output devices, including but not limited to a display, a speaker, a haptic
feedback mechanism, a printer, any other mechanism capable of presenting an output to
a user, or any combination thereof. For example, user interface component 710 may be
configured to receive user input from multimedia content sharing manager 201 (e.g.,

images, registration information and associated information).

29 < 29 ¢

[0070] As used in this application, the terms “component,” “module,” “system” and the
like are intended to include a computer-related entity, such as but not limited to
hardware, firmware, a combination of hardware and software, software, or software in
execution. For example, a component may be, but is not limited to being, a process
running on a processor, a processor, an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an application running on a
computing device and the computing device can be a component. One or more
components can reside within a process and/or thread of execution and a component
may be localized on one computer and/or distributed between two or more computers.
In addition, these components can execute from various computer readable media
having various data structures stored thereon. The components may communicate by
way of local and/or remote processes such as in accordance with a signal having one or
more data packets, such as data from one component interacting with another
component in a local system, distributed system, and/or across a network such as the
Internet with other systems by way of the signal.

[0071] Moreover, the term “or” is intended to mean an inclusive “or” rather than an
exclusive “or.” That is, unless specified otherwise, or clear from the context, the phrase

“X employs A or B” is intended to mean any of the natural inclusive permutations.

That is, the phrase “X employs A or B” is satisfied by any of the following instances: X
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employs A; X employs B; or X employs both A and B. In addition, the articles “a” and
“an” as used in this application and the appended claims should generally be construed
to mean “one or more” unless specified otherwise or clear from the context to be
directed to a singular form.

[0072] Various aspects or features will be presented in terms of systems that may
include a number of devices, components, modules, and the like. Tt is to be understood
and appreciated that the various systems may include additional devices, components,
modules, etc. and/or may not include all of the devices, components, modules etc.
discussed in connection with the figures. A combination of these approaches may also
be used.

[0073] The various illustrative logics, logical blocks, modules, and circuits described in
connection with the aspects disclosed herein may be implemented or performed with a
general purpose processor, a digital signal processor (DSP), an application specific
integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general-purpose processor may be a microprocessor, but, in the alternative,
the processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration. Additionally, at least one processor may comprise one or
more modules operable to perform one or more of the steps and/or actions described
above.

[0074] Further, the steps and/or actions of a method or algorithm described in
connection with the aspects disclosed herein may be embodied directly in hardware, in a
software module executed by a processor, or in a combination of the two. A software
module may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, a hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. A storage medium may be coupled to the
processor, such that the processor can read information from, and write information to,
the storage medium. In the alternative, the storage medium may be integral to the

processor. Further, in some aspects, the processor and the storage medium may reside
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in an ASIC. Additionally, the ASIC may reside in a user terminal. In the alternative,
the processor and the storage medium may reside as discrete components in a user
terminal. Additionally, in some aspects, the steps and/or actions of a method or
algorithm may reside as one or any combination or set of codes and/or instructions on a
machine readable medium and/or computer readable medium, which may be
incorporated into a computer program product.

[0075] In one or more aspects, the functions described may be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software,
the functions may be stored or transmitted as one or more instructions or code on a
computer-readable medium. Computer-readable media includes both computer storage
media and communication media including any medium that facilitates transfer of a
computer program from one place to another. A storage medium may be any available
media that can be accessed by a computer. By way of example, and not limitation, such
computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other magnetic storage devices, or any
other medium that can be used to carry or store desired program code in the form of
instructions or data structures and that can be accessed by a computer. Also, any
connection may be termed a computer-readable medium. For example, if software is
transmitted from a website, server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wireless technologies such as infrared, radio, and microwave are included in
the definition of medium. Disk and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where
disks usually reproduce data magnetically, while discs usually reproduce data optically
with lasers. Combinations of the above should also be included within the scope of
computer-readable media.

[0076] While the foregoing disclosure discusses illustrative aspects and/or
embodiments, it should be noted that various changes and modifications could be made
herein without departing from the scope of the described aspects and/or embodiments as
defined by the appended claims. Furthermore, although elements of the described
aspects and/or embodiments may be described or claimed in the singular, the plural is

contemplated unless limitation to the singular is explicitly stated. Additionally, all or a
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portion of any aspect and/or embodiment may be utilized with all or a portion of any

other aspect and/or embodiment, unless stated otherwise.
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CLAIMS
WHAT IS CLAIMED IS:
1. A method for sharing multimedia content between wireless devices in real-time

over a wireless connection, comprising:

identifying an application for sharing by a first device;

discovering one or more second devices by the first device, wherein the
discovering of the one or more second devices by the first device is independent of a
technology or a platform of the one or more second devices;

applying communication protocols for communicating with the one or more
second devices and creating an association between the first device and the one or more
second devices;

determining multimedia capabilities of the one or more second devices;

selecting at least a portion of a screen of the first device for sharing with the one
or more second devices based at least on the determined multimedia capabilities of the
one or more second devices;

computing application associated performance parameters by the first device,
wherein the performance parameters are computed by the first device based at least on a
type of content identified for sharing by the application on the first device and the
determined multimedia capabilities of the one or more second devices; and

transmitting the selected portion of the screen of the first device to the one or

more second devices over the wireless connection.

2. The method of claim 1, wherein the one or more second devices comprise a thin
client.
3. The method of claim 1, further comprising:

configuring access privileges for the one or more second devices by the first

device.

4. The method of claim 1, wherein the selecting comprises:
selecting the portion of the screen to be shared with a marking device, a pointing

device or a touch gesture.
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5. The method of claim 1, wherein the performance parameters computed by the

first device include quality of service (QoS) values for the one or more second devices.

6. The method of claim 5, further comprising:
dynamically updating the QoS values for the one or more second devices based

on the type of content shared by the first device.

7. The method of claim 1, further comprising:
configuring access privileges for the one or more second devices by the first

device.

8. The method of claim 1, wherein the wireless connection is a wireless fidelity

(Wi-Fi), cellular, or a Bluetooth connection.

9. The method of claim 1, further comprising:

dynamically selecting the wireless connection based on available bandwidth.

10. The method of claim 1, further comprising:
storing information associated with the one or more second devices in a database
on the first device, wherein the information stored includes media access control (MAC)

address of the one or more second devices.

11. An apparatus for sharing multimedia content between wireless devices in real-
time over a wireless connection, comprising:

means for identifying an application for sharing by a first device;

means for discovering one or more second devices by the first device, wherein
the discovering of the one or more second devices by the first device is independent of a
technology or a platform of the one or more second devices;

means for applying communication protocols for communicating with the one or
more second devices and creating an association between the first device and the one or

more second devices;
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means for determining multimedia capabilities of the one or more second
devices;

means for selecting at least a portion of a screen of the first device for sharing
with the one or more second devices based at least on the determined multimedia
capabilities of the one or more second devices;

means for computing application associated performance parameters by the first
device, wherein the performance parameters are computed by the first device based at
least on a type of content identified for sharing by the application on the first device and
the determined multimedia capabilities of the one or more second devices; and

means for transmitting the selected portion of the screen of the first device to the

one or more second devices over the wireless connection.

12.  The apparatus of claim 11, wherein the one or more second devices comprise a

thin client.

13. The apparatus of claim 11, further comprising:
means for configuring access privileges for the one or more second devices by

the first device.

14. The apparatus of claim 11, wherein the means for selecting further comprises:
means for selecting the portion of the screen to be shared with a marking device,

a pointing device or a touch gesture.

15. The apparatus of claim 11, wherein the means for calculating performance
parameters computed by the first device include quality of service (QoS) values for the

one or more second devices.
16. The apparatus of claim 15, further comprising:
dynamically updating the QoS values for the one or more second devices based

on the type of content shared by the first device.

17. The apparatus of claim 11, further comprising:
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configuring access privileges for the one or more second devices by the first

device.

18. The apparatus of claim 11, wherein the wireless connection is a wireless fidelity

(Wi-Fi), cellular, or a Bluetooth connection.

19. The apparatus of claim 11, further comprising:

dynamically selecting the wireless connection based on available bandwidth.

20. The apparatus of claim 11, further comprising:
storing information associated with the one or more second devices in a database
on the first device, wherein the information stored includes media access control (MAC)

address of the one or more second devices.

21. A computer program product method for sharing multimedia content between
wireless devices in real-time over a wireless connection, comprising;:

a computer-readable medium comprising code executable by a computer for:

identifying an application for sharing by a first device;

discovering one or more second devices by the first device, wherein the
discovering of the one or more second devices by the first device is independent of a
technology or a platform of the one or more second devices;

applying communication protocols for communicating with the one or more
second devices and creating an association between the first device and the one or more
second devices;

determining multimedia capabilities of the one or more second devices;

selecting at least a portion of a screen of the first device for sharing with the one
or more second devices based at least on the determined multimedia capabilities of the
one or more second devices;

computing application associated performance parameters by the first device,
wherein the performance parameters are computed by the first device based at least on a
type of content identified for sharing by the application on the first device and the

determined multimedia capabilities of the one or more second devices; and



WO 2015/048457 PCT/US2014/057736

24

transmitting the selected portion of the screen of the first device to the one or

more second devices over the wireless connection.

22.  The computer program product of claim 21, wherein the one or more second

devices comprise a thin client.

23. The computer program product of claim 21, further comprising:
configuring access privileges for the one or more second devices by the first

device.

24, The computer program product of claim 21, wherein the selecting comprises:
selecting the portion of the screen to be shared with a marking device, a pointing

device or a touch gesture.

25. The computer program product of claim 21, wherein the performance parameters
computed by the first device include quality of service (QoS) values for the one or more

second devices.

26. The computer program product of claim 25, further comprising:
dynamically updating the QoS values for the one or more second devices based

on the type of content shared by the first device.
27. The computer program product of claim 21, further comprising:
configuring access privileges for the one or more second devices by the first

device.

28. The computer program product of claim 21, wherein the wireless connection is a

wireless fidelity (Wi-Fi), cellular, or a Bluetooth connection.

29. The computer program product of claim 21, further comprising:

dynamically selecting the wireless connection based on available bandwidth.

30. The computer program product of claim 21, further comprising:
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storing information associated with the one or more second devices in a database
on the first device, wherein the information stored includes media access control (MAC)

address of the one or more second devices.

31.  An apparatus for sharing multimedia content between wireless devices in real-
time over a wireless connection, comprising:

an application identifying component for identifying an application for sharing
by a first device;

a device discovering component for discovering one or more second devices by
the first device, wherein the discovering of the one or more second devices by the first
device is independent of a technology or a platform of the one or more second devices;

a communication protocol component for applying communication protocols for
communicating with the one or more second devices and creating an association
between the first device and the one or more second devices;

a multimedia capability determining component for determining multimedia
capabilities of the one or more second devices;

a content selection component for selecting at least a portion of a screen of the
first device for sharing with the one or more second devices based at least on the
determined multimedia capabilities of the one or more second devices;

an application performance component for computing application associated
performance parameters by the first device, wherein the performance parameters are
computed by the first device based at least on a type of content identified for sharing by
the application on the first device and the determined multimedia capabilities of the one
or more second devices; and

a content transmitting component for transmitting the selected portion of the
screen of the first device to the one or more second devices over the wireless

connection.

32.  The apparatus of claim 31, wherein the one or more second devices comprise a

thin client.

33. The apparatus of claim 31, further comprising:



WO 2015/048457 PCT/US2014/057736

26

configuring access privileges for the one or more second devices by the first

device.

34.  The apparatus of claim 31, wherein the selecting comprises:
selecting the portion of the screen to be shared with a marking device, a pointing

device or a touch gesture.

35. The apparatus of claim 31, wherein the performance parameters computed by
the first device include quality of service (QoS) values for the one or more second

devices.

36. The apparatus of claim 35, further comprising:
dynamically updating the QoS values for the one or more second devices based

on the type of content shared by the first device.

37. The apparatus of claim 31, further comprising:
configuring access privileges for the one or more second devices by the first

device.

38. The apparatus of claim 31, wherein the wireless connection is a wireless fidelity

(Wi-Fi), cellular, or a Bluetooth connection.

39. The apparatus of claim 31, further comprising:

dynamically selecting the wireless connection based on available bandwidth.

40. The apparatus of claim 31, further comprising:
storing information associated with the one or more second devices in a database
on the first device, wherein the information stored includes media access control (MAC)

address of the one or more second devices.
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