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MOBILE DEVICE APPLICATION
PRIORITIZATION BASED ON CONTEXT

BACKGROUND

[0001] 1.Field

[0002] Embodiments described herein generally relate to
prioritizing mobile device applications.

[0003] 2. Background

[0004] A mobiledevice (e.g.,a smart phone or atablet) may
be capable of executing various applications, each of which
may require battery power, network resources, and process-
ing power. However, if the mobile device has low battery
power, then using applications with high battery consumption
may quickly deplete the remaining battery power and induce
a negative user experience. Similarly, a negative user experi-
ence may occur when the mobile device can access only
limited network resources. For example, applications with
high network demand (i.e., high quality of service (“QOS”)
requirement) may deprive other applications of the network
resources.

[0005] A user of the mobile device may not be aware of
particular applications’ negative impact on battery power,
network resources, and/or processing power. Typically, the
user has no way of assessing the requirements of each appli-
cation. For example, the typical user would not have deter-
mined the detrimental effect of certain application before
using those applications. Even after use, the user may not
become aware of the identities of applications that may be the
cause of a negative user experience, given that numerous
applications are typically running simultaneously on the
mobile device.

[0006] Inparticular, users of modern mobile devices tend to
favor applications that require data usage. Thus, high reliance
on data traffic may be required. Data traffic from a given
mobile device can be many times as great as voice traffic.
However, various factors currently exist that can negatively
impact the user experience related to data usage and power
consumption requirements of applications of the mobile
devices. For example, different locations may be associated
with different natural or artificial attributes that negatively
impact network performance. Furthermore, the attention span
of a user on certain applications may be short, such that the
user may switch to or be distracted by other applications when
a certain application does not respond within an expected or
reasonable time period.

SUMMARY

[0007] Various embodiments generally relate to prioritiz-
ing a plurality of applications associated with a mobile
device. A method according to various embodiments
includes: determining at least one attribute associated with
each of the plurality of applications, the at least one attribute
comprising at least one of battery power consumption, quality
of service (QOS) requirement, uplink speed requirement,
downlink speed requirement, or processing power consump-
tion; detecting a triggering event; determining expected
device resources, the expected device resources indicate pro-
jected device resources available for executing the plurality of
application in response to the triggering event; and prioritiz-
ing applications from the plurality of applications based on
the expected device resources and the at least one attribute
associated with each of the plurality of applications.
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[0008] In some embodiments, the method further includes
determining at least one of a current position, current travel
speed, or current time in response to the triggering event. The
expected device resources comprise expected network per-
formance data. The expected network performance data is
associated with a plurality of secondary mobile devices.
[0009] Insomeembodiments, the expected network perfor-
mance data comprises at least one of expected network type
or expected uplink speed. Expected downlink speed associ-
ated with at least one of a plurality of positions, a plurality of
travel speed ranges, or a plurality of time intervals.

[0010] In wvarious embodiments, the determining the
expected network performance data includes at least one of:
matching the current position with one of the plurality of
positions; matching the current travel speed with one of the
plurality of travel speed ranges; or matching the current time
to one of the plurality of time intervals.

[0011] For some embodiments, the determining the
expected network performance data further includes retriev-
ing the expected network performance data based on one or
more of the matched position of the plurality of positions, the
matched travel speed range of the plurality of travel speed
ranges, and the matched time interval of the plurality of time
intervals.

[0012] Insomeembodiments,the expected network perfor-
mance data is an average network performance data deter-
mined based on secondary network performance data associ-
ated with each of the plurality of secondary mobile devices.
[0013] Insome embodiments, the prioritizing applications
from the plurality of applications based on the expected
device resources and the at least one attribute associated with
each of the plurality of applications includes selecting priori-
tized applications from the plurality of applications based on
the expected network performance and the at least one
attribute associated with each of the plurality of applications.
[0014] In some embodiments, the method further includes
transmitting an actual network performance and at least one
of'the current position, the current travel speed, or the current
time to a remote server.

[0015] Invarious embodiments, the actual network perfor-
mance and the at least one of the current position, the current
travel speed, or the current time are transmitted to a remote
server in a same data unit.

[0016] In some embodiments, the method further includes
receiving expected network performance from the remote
server.

[0017] In some embodiments, the determining the at least
one attribute includes monitoring the application for a prede-
termine period of time; storing sample values associated with
the attribute; and determining an attribute average value
based, at least in part, on the sample values.

[0018] Insomeembodiments, the triggering event includes
at least one of: the mobile device entering or exiting a prede-
termined area; the mobile device arriving at a predetermined
position; the mobile device entering or existing the predeter-
mine area while traveling at a predetermined speed; the
mobile device is entering or existing the predetermine area
within a predetermined time interval; or the mobile device is
entering or existing the predetermined area while traveling at
a predetermined speed and within the predetermined time
interval.

[0019] In some embodiments, the triggering event com-
prises at least one of: the mobile device being camped on a
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predetermined network; the mobile device having a predeter-
mined uplink speed; or the mobile device having a predeter-
mined download speed.

[0020] In various embodiments, the method further
includes prioritizing the prioritized applications, wherein the
prioritizing the prioritized applications comprises at least one
of: shifting the prioritized applications to at least one initial
screen; displaying the prioritized applications before display-
ing at least one un-prioritized application; displaying the
prioritized applications in a first graphical state; or displaying
the un-prioritized applications in a second graphical state,
wherein the first graphical state and the second graphical state
are different graphical states.

[0021] In various embodiments, an mobile device includes
a processor, the processor configured to: determine at least
one attribute associated with each of the plurality of applica-
tions, the at least one attribute comprising at least one of
battery power consumption, quality of service (QOS) require-
ment, uplink speed requirement, downlink speed require-
ment, or processing power consumption; detecting a trigger-
ing event; determine expected device resources, the expected
device resources indicate projected device resources avail-
able for executing the plurality of application in response to
the triggering event; and select prioritized applications from
the plurality of applications based on the expected device
resources and the at least one attribute associated with each of
the plurality of applications.

[0022] Insome embodiments, the processor is further con-
figured to: determine at least one of a current position, current
travel speed, or current time in response to the triggering
event. The expected device resources comprises expected
network performance data; and the expected network perfor-
mance data is associated with a plurality of secondary mobile
devices.

[0023] Insomeembodiments, the expected network perfor-
mance data comprises at least one of expected network type,
expected uplink speed, or expected downlink speed associ-
ated with at least one of a plurality of positions, a plurality of
travel speed ranges, or a plurality of time intervals.

[0024] In various embodiments, the determining the
expected network performance data comprises at least one of:
matching the current position with one of the plurality of
positions; matching the current travel speed with one of the
plurality of travel speed ranges; or matching the current time
to one of the plurality of time intervals.

[0025] Insomeembodiments, the determining the expected
network performance data further includes retrieving the
expected network performance data based on one or more of
the matched position of the plurality of positions, the matched
travel speed range of the plurality of travel speed ranges, and
the matched time interval of the plurality of time intervals.
[0026] According to some embodiments, a method for pri-
oritizing a plurality of applications associated with a mobile
device is described, the method includes: determining at least
one attribute associated with each of the plurality of applica-
tions, the at least one attribute comprising at least one of
battery power consumption, quality of service (QOS) require-
ment, uplink speed requirement, downlink speed require-
ment, or processing power consumption; detecting a trigger-
ing event; determining expected device resources, the
expected device resources indicate projected device
resources available for executing the plurality of application
in response to the triggering event; and prioritizing applica-
tions from the plurality of applications based on the expected
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device resources and the at least one attribute associated with
each of the plurality of applications.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 is a schematic diagram illustrating an
example of a mobile device application prioritization system
according to various embodiments.

[0028] FIG. 2 is a method flowchart illustrating a mobile
device application prioritization method according to various
embodiments.

[0029] FIG. 3 is method flowchart illustrating an example
of'a network context determination method 400 according to
various embodiments.

[0030] FIG. 4 is method flowchart illustrating an example
of'a mobile device application prioritization method based on
crowd-sourced network performance data according to vari-
ous embodiments.

[0031] FIG. 5 is a method flowchart illustrating another
example of a mobile device application prioritization method
based on crowd-sourced network performance data accord-
ing to various embodiments.

[0032] FIG. 6 is method flowchart illustrating yet another
example of a mobile device application prioritization method
based on crowd-sourced network performance data accord-
ing to various embodiments.

[0033] FIG. 7a-7b are example screens displaying priori-
tized and/or un-prioritized applications according to various
embodiments.

[0034] FIG. 8 is another example screen displaying priori-
tized and/or un-prioritized applications according to various
embodiments.

DETAILED DESCRIPTION

[0035] Various embodiments will be described in detail
with reference to the accompanying drawings. Wherever pos-
sible, the same reference numbers may be used throughout
the drawings to refer to the same or like parts. Different
reference numbers may be used to refer to different, same, or
similar parts. References made to particular examples and
implementations are for illustrative purposes, and are not
intended to limit the scope of the invention or the claim.
[0036] Embodiments described herein relate to prioritizing
one or more applications based on attributes of the applica-
tions on the mobile device, such that a first group of applica-
tions may be prioritized over a second group of applications
when it is determined that executing the first group of appli-
cations is appropriate for a current context of the mobile
device, while executing the second group is not.

[0037] The mobile device may be configured to determine
the context of the mobile device. Context refers to resources
accessible by the mobile device made available for executing
applications and other mobile functions. The context may be
characterized by context parameters such as remaining bat-
tery power, current geographic location, available network
resources (type of network that the device is or could be
camping on), network handovers, potential uplink network
speed, potential downlink network speed, current display and
other application settings, available processing power (based
on background scheduled applications and other processes),
and the like.

[0038] Each application may correspond to one or more
attributes, such as battery power consumption, network
resources usage (for example, based on QOS requirements),
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uplink speed requirement, downlink speed requirement, pro-
cessing power usage, and the like. One or more attributes
correspond to at least one context parameter of the mobile
device. When an application is executed on the mobile device,
the mobile device monitors the attributes associated with the
application for a predetermined period of time and classifies
the application based on the monitored attributes. For
example, when an application consumes less battery power
on average than a threshold during its execution within a
predetermined period of time, then the application is classi-
fied as non-battery-power-intensive; where an application’s
QOS requires less bandwidth/speed than a threshold on aver-
age within a predetermined period of time, then the applica-
tion is classified as non-network-intensive; where an applica-
tion requires less processing power than a threshold during its
execution on average within a predetermined period of time,
it is classified as non-processing-power-intensive.

[0039] An application suggestion/prioritization mecha-
nism may be triggered when the value of one or more context
parameters reaches a predetermined threshold. When trig-
gered, the mobile device may suggest and/or prioritize appli-
cations that are non-battery-power-intensive, non-network-
intensive, and/or non-processing-power-intensive over other
applications. For example, when remaining battery power
reaches a predetermined level, and the mobile device is deter-
mined to be not within a predetermined geographic area
around (within a predefined proximity of) one or more geo-
graphic locations where the mobile device has been (or could
be) charged, the mobile device may prioritize non-battery-
power-intensive and/or non-processing-power-intensive
applications. In another example, when the network camped
on is a 3G network (or other predefined network having
limited network resources relative to other networks), the
mobile device may prioritize non-network-intensive applica-
tions.

[0040] The prioritized applications may be shifted to initial
screen(s) (e.g., the first or default screen displayed by the
mobile device without any user input), while the other appli-
cations may be shifted to later screen(s). In particular embodi-
ments, the later screen(s) follow (are displayed after) the
initial screen(s) and require additional user input to be dis-
played (such as, but not limited to an input for scrolling,
changing a screen page or viewing a next screen page). In
alternative/further examples, the prioritized applications may
be represented by a graphical state (such as, but not limited to
green or other predefined color, highlighted or boxed) indi-
cating priority, while the un-prioritized applications may
appear in at least one different graphical state (such as, but not
limited to red or other predefined color, not highlighted, not
boxed).

[0041] With reference to FIG. 1, a schematic diagram of a
mobile device application prioritization system 100 is shown
in accordance with various embodiments. The system 100
according to various embodiments includes at least one first
mobile device 110 and may include one or more additional
mobile devices 120 (e.g., a first additional mobile device
1204, a second additional mobile device 1205, . . . , a n”
additional mobile device 120%, and/or the like), as well as a
network 130, a server 140, a first base station 160 associated
with a first region 180, and a second base station 170 associ-
ated with a second region 185. One or more buildings, moun-
tains, or other natural or manmade structures (such as a first
structure 150a and a second structure 1505) may be located in
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the region 180. Similarly, one or more further natural or
manmade structures (not shown) may be located in the second
region 185.

[0042] Each of the first mobile device 110, the additional
mobile devices 120, and the server 140, may be connected for
communication with one another through a network 130. The
first mobile device 110, the additional mobile devices 120,
and the server 140 may be programmed or otherwise config-
ured to operate and provide functions described herein.

[0043] In some embodiments, the first mobile device 110
and the additional mobile devices 120 may be associated with
users (for example, but not limited to, different respective
users). For example, a first user may be associated with the
first mobile device 110 and additional users may be associ-
ated with each of the additional mobile devices 120. Each of
the first mobile device 110 and the additional mobile devices
120 may be configured to execute various applications, some
of which require user interaction with the associated users.

[0044] In various embodiments, the network 130 may
allow data transfer between the additional mobile devices
120, and the server 140. The network 130 may be a wide area
communication network, such as, but not limited to, the Inter-
net, or one or more Intranets, local area networks (LLANSs),
ethernet networks, metropolitan area networks (MANs), a
wide area network (WAN), combinations thereof; or the like.
The network 130 may also be one or more of networks pro-
vided by various radio access technologies such as, but not
limited to, Global Standard for Mobile (GSM), Code Divi-
sion Multiple Access (CDMA), CDMA2000, Time Division
Code Division Multiple Access (TDCDMA), Time Division
Synchronous Code Division Multiple Access (IDSCDMA),
Wideband Code Division Multiple Access (WCDMA), Time
Division Multiple Access (TDMA), Frequency Division
Multiple Access (FDMA), Long-Term Evolution (LTE),
Voice over LTE (VoLTE), Simultaneous GSM and LTE
(SGLTE), Simultaneous Voice and LTE (SVLTE), and/or the
like.

[0045] In particular embodiments, the network 130 may
represent one or more secure networks configured with suit-
able security features, such as, but not limited to firewalls,
encryption, or other software or hardware configurations that
inhibits access to network communications by unauthorized
personnel or entities.

[0046] The server 140 may include at least one processor,
memory operatively coupled to the processor, and at least one
network device. In some embodiments, the server 140 may
include a desktop computer, mainframe computer, laptop
computer, pad device, smart phone device or the like, config-
ured with hardware and software to perform operations
described herein. For example, the server 140 may comprise
typical desktop PC or Apple™ computer devices, having
suitable processing capabilities, memory, user interface (e.g.,
display and input) capabilities, and communication capabili-
ties, when configured with suitable application software (or
other software) to perform operations described herein.

[0047] Thus, particular embodiments may be imple-
mented, using processor devices that are often already present
in many business and organization environments, by config-
uring such devices with suitable software processes described
herein. Accordingly, such embodiments may be implemented
with minimal additional hardware costs. However, other
embodiments of the server 140 may relate to systems and
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methods that are implemented with dedicated device hard-
ware specifically configured for performing operations
described herein.

[0048] The processor may include any suitable data pro-
cessing device, such as a general-purpose processor (e.g., a
microprocessor), but in the alternative, the processor may be
any conventional processor, controller, microcontroller, or
state machine. The 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, at
least one microprocessors in conjunction with a DSP core, or
any other such configuration. The memory may be opera-
tively coupled to the processor and may include any suitable
device for storing software and data for controlling and use by
the processor to perform operations and functions described
herein, including, but not limited to, random access memory
RAM, read only memory ROM, floppy disks, hard disks,
dongles or other RSB connected memory devices, or the like.
[0049] The network device of the server 140 may be con-
figured for connection with and communication over the net-
work 130. The network device may include interface soft-
ware, hardware, or combinations thereof, for connection with
and communication over the network 130. The network
device may include wireless receiver or transceiver electron-
ics and/or software that provides a wireless communication
link with the network 130 (or with a network-connected
device). In addition to (or as an alternative to) the memory, the
server 140 may be operatively coupled to the at least one
database (not shown). In some embodiments, the database
may be connected to the server 140 through the network 130.
In other embodiments, the database may be connected to the
server 140 in other suitable manners not through the network
130. In particular embodiments, the database may be capable
of storing a greater amount of information and provide a
greater level of security against unauthorized access to stored
information, than the memory in the server 140. The network
130 may include various types of networks such as various
cell data networks, telecommunication networks, various
types of wireless networks, and/or the like.

[0050] The first base station 160 and the second base station
170 may each include at least one antenna group or transmis-
sion stations located at different areas within first region 180
or the second region 185, respectively, and associated with
signal transmission and reception. The first base station 160
and the second base station 170 may each include one or more
processors, modulators, multiplexers, demodulators, demul-
tiplexers, antennas, and the like for performing the functions
described herein. In some embodiments, the first base station
160 and/or the second base station 170 may be utilized for
providing communication access for the first mobile device
110 and the additional mobile devices 120. The first base
station 160 and the second base station 170 may each be an
access point, Node B, evolved Node B (eNode B or eNB),
base transceiver station (BTS), or the like. In some embodi-
ments, the first base station 160 may provide the network 130.
[0051] First region 180 may be an area associated with the
first base station 160 such that the first mobile device 110 and
the additional mobile devices 120, when located within first
region 180, may acquire service from the first base station 160
(e.g., receive signals from and transmit signals to the first base
station 160). The second region 185 may be an area associated
with the second base station 170. The various mobile devices
similar to the first mobile device 110 and the additional
mobile devices 120 (and/or the first mobile device 110 and the
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additional mobile devices 120 themselves) may acquire ser-
vice from the second base station 170 when located within the
second region 185. In some embodiments, first region 180
and the second region 185 may each represent a separate
region relative to the other. The first region 180 and the second
region 185 may each represent a continent, a country, a
region, a state, a province, a city, or other geographic area
having definable boundaries. In some embodiments, first
region 180 and the second region 185 may be entirely sepa-
rate from one another such that no portions of first region 180
and the second region 185 may overlap, while in alternative
embodiments, at least a portion of first region 180 and the
second region 185 may overlap.

[0052] Various environmental factors may affect (e.g.,
hinder, or in some cases, boost) network resources as experi-
enced by the first mobile device 110 (and the additional
mobile devices 120). Such environmental factors may
include, but are not limited to, fading, interference, displace-
ment from a base station (e.g., from the first base station 160),
natural structures (such as, but not limited to a mountain),
artificial structures (such as, but not limited to one or more
buildings represented by a first structure 150a and a second
structure 1505), interference from signals transmitted by
other base stations (e.g., the second base station 170) for
another cell (e.g., the second region 184), the number of
(active) additional mobile devices 120 also present within the
cell (e.g., the first region 180) and/or also connected to the
network provided by the first base station 160. Typically, the
peak network speed may be experienced at the center of the
cell (e.g., the first region 180) while lower network speed may
be experienced at the edge of the cell.

[0053] The environmental factors may affect network
resources differently from one position or geographic area to
another. In addition, environmental factors may affect net-
work resources (e.g., type of network, uplink speed, downlink
speed, separate or in combination) differently with respect to
time and/or speed. For example, in a flash mob event or a
concert, many additional mobile devices 120 (e.g., as carried
by their respective users) may congregate in a specific area
within a specific timeframe. The additional mobile devices
120 may be operated by their respective users to upload or
download pictures and/or videos. Thus, network speed (e.g.,
especially uplink speed, as many users may upload pictures or
videos) may be reduced for the first mobile device 110. Addi-
tionally, the travel speed (geological velocity) of the first
mobile device 120 may also affect network speed experi-
enced by the first mobile device 120. Accordingly, network
speed experienced by the first mobile device 110 may fluctu-
ate with respect to location, time, and/or travel speed.

[0054] The mobile device 110 (and/or the additional
mobile devices 120) may include at least one processor 112,
memory 113 operatively coupled to the processor 112, net-
work device 114, user interface 115, and a geo-location
device 116.

[0055] The processor 112 may include any suitable data
processing device, such as, but not limited to, a general-
purpose processor (e.g., a microprocessor). In the alternative,
the processor 112 may be any conventional processor, con-
troller, microcontroller, or state machine. The processor 112
may also be implemented as a combination of computing
devices, e.g., acombination of a DSP and a microprocessor, a
plurality of microprocessors, at least one microprocessors in
conjunction with a DSP core, or any other such configuration.
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[0056] The memory 113 may be operatively coupled to the
processor 112 and may include any suitable device for storing
software and data for controlling and use by the processor 112
to perform operations and functions described herein.
Examples of the memory 113 may include, but not limited to,
random access memory RAM, read only memory ROM,
floppy disks, hard disks, dongles or other RSB connected
memory devices, or the like.

[0057] Thenetwork device 114 may be configured for com-
munication over the network 130. The network device 114
may include interface software, hardware, or combinations
thereof, for connection with and communication over the
network 130. The network device 114 may include wireless
receiver/transceiver electronics and software that provide a
wireless communication link (both uplink and downlink)
with the network 130 (or with a device connected to the
network 130). In particular embodiments, the network device
114 may operate with the processor 112 for providing cell
data networks, telecommunication networks, Wi-Fi net-
works, various other types wireless networks, and/or the like.
[0058] Theuser interface 115 may include at least a display
device. The display device may include any suitable device
that provides a human-perceptible visible signal, audible sig-
nal, tactile signal, or any combination thereof, including, but
not limited to a touchscreen, LCD, LED, CRT, plasma, other
suitable display screen, audio speaker, other audio generating
device, combinations thereof, and/or the like.

[0059] In some embodiments, the user interface 115 of the
mobile device 110 may further include at least one user input
device configured to provide an interface for the users to
interact with the applications executed on the mobile device
110. The user input device may include any suitable device
that receives input from the user including, but not limited to,
one or more manual operator (such as, but not limited to a
switch, button, touchscreen, knob, slider or the like), micro-
phone, camera, image sensor, or the like.

[0060] The geo-location device 116 may include hardware
and software for determining geographic location of the
mobile device 110, such as, but not limited to a global posi-
tioning system (GPS) or other satellite positioning system,
terrestrial positioning system, Wi-Fi location system, combi-
nations thereof, or the like.

[0061] In addition, the mobile device 110 (and/or the addi-
tional mobile devices 120) may include a prioritization unit
117 configured to perform the mobile application prioritiza-
tion methods as described herein. In particular, the prioriti-
zation unit 117 may include the processor 112, the memory
113, the network device 114, the user interface 115, the geo-
location device 116, and/or the like. In some embodiments,
the prioritization unit 117 may include additional or different
processor, memory, network device, user interface, geo-loca-
tion device, and/or the like specialized for the prioritization
method. As referenced herein, names for sub-components of
the prioritization unit 117 (e.g., the processor 112, the
memory 113, the network device 114, the user interface 115,
the geo-location device 116, and/or specialized devices as
described herein) may be used for clarity.

[0062] In particular embodiments, the mobile device 110
(e.g., the first mobile device 110 and additional mobile
devices 120) may be a mobile smart phone (such as, but not
limited to an iPhone™, an Android™, or the like) or other
mobile cellular phone with suitable processing capabilities.
Typical modern mobile phone devices include telephone
communication electronics as well as some processor elec-
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tronics, one or more display devices and a keypad and/or
other user input device, such as, but not limited to described
herein. Particular embodiments employ mobile phones, com-
monly referred to as smart phones, that have relatively
advanced processing, input and display capabilities in addi-
tion to telephone communication capabilities. However, the
first mobile device 110, in further embodiments of the present
invention, may include any suitable type of mobile phone
and/or other type of portable electronic communication
device, such as, but not limited to, an electronic smart pad
device (such as, but not limited to an iPad™), a portable
laptop computer, or the like.

[0063] Inembodiments in which the mobile device 110 is a
smart phone or other mobile phone device, the mobile device
110 may have existing hardware and software for telephone
and other typical wireless telephone operations, as well as
additional hardware and software for providing functions as
described herein. Such existing hardware and software
includes, for example, one or more input devices (such as, but
not limited to keyboards, buttons, touchscreens, cameras,
microphones, environmental parameter or condition sen-
sors), display devices (such as, but not limited to electronic
display screens, lamps or other light emitting devices, speak-
ers or other audio output devices), telephone and other net-
work communication electronics and software, processing
electronics, electronic storage devices and one or more anten-
nae and receiving electronics for receiving various signals. In
such embodiments, some of that existing electronics hard-
ware and software may also be used in the systems and
methods for functions as described herein.

[0064] Accordingly, such embodiments can be imple-
mented with minimal additional hardware costs. However,
other embodiments relate to systems and methods that are
implemented with dedicated device hardware specifically
configured for performing operations described herein. Hard-
ware and/or software for the functions may be incorporated in
the mobile device 110 during manufacture of the mobile
device 110, for example, as part of the original manufactur-
er’s configuration of the mobile device 110. In further
embodiments, such hardware and/or software may be added
to the mobile device 110, after original manufacture of the
mobile device 110, such as by, but not limited to, installing
one or more software applications onto the mobile device
110.

[0065] A method flowchart of a mobile device application
prioritization method 200 is illustrated in FIG. 2 according to
various embodiments. With reference to FIGS. 1-2, first at
block B210, at least one attribute of an application of the
mobile device 110 may be determined via the processor 112.
The application may be either executed (e.g., for one or more
times by the processor 112 of'the mobile device 110) or yet to
be executed for the first time. Each application of the mobile
device 110 may correspond to one or more attributes. The
attributes may refer to the behavior or characteristics of the
mobile device 110 as caused by the execution of the applica-
tion. Examples of attributes may include, but not limited to,
battery power consumption, network resources usage (based
on QOS requirements, uplink speed requirement, downlink
speed requirement, and/or the like), processing power usage,
and/or the like.

[0066] When an application is executed on the mobile
device 110, the mobile device 110 may monitor the at least
one attribute associated with the application for a predeter-
mined period of time (e.g., for 30 minutes, 6 hours, a day, one
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week, one month, a year, indefinitely, and/or the like) for one
or more times. During the predetermined period of time, the
mobile device 110 may assess each of the at least one
attributes of the application every time the application is
initiated (executed) with the processor 112 of the mobile
device 110. The mobile device 110 may store various attribute
parameters in the memory 113.

[0067] By way ofillustrating with a non-limiting example,
each instance for which a first application is initiated/ex-
ecuted, the mobile device 110 (e.g., through the processor
112) may monitor power consumption due to active and/or
passive (background software) execution of the application
for calculating a rate of power consumption. The mobile
device may similarly monitor the network resources con-
sumed by the application, the QOS requirements of the appli-
cation when executed, uplink speed required when executed,
downlink speed required when executed, processing power
usage when executed, a combination thereof, and/or the like.
These attributes may be monitored for both active and passive
execution of the application. In a particular example, a first
application is monitored to have consumed X-joules (of pro-
cessing power) over a 4G network for 30 minutes, yet it
consumes Y-joules over a 3G network over 30 minutes.

[0068] The attribute parameters may be stored in the
memory 113 for subsequent operations after being deter-
mined by the processor 112 of the mobile device 110. One or
more average attribute parameter values may be calculated
from the data accumulated with respect to the application.
Accordingly, it is possible to obtain the average attribute
parameter values and/or the classifications of all applications
on a mobile device over time.

[0069] In other embodiments, the mobile device 110 may
forego monitoring the applications with respect to various
attributes. Instead, the mobile device 110 may extract relevant
application specifications (e.g., as indicated by the creators of
the applications) from the applications for stated attribute
parameter values. The stated attribute parameter values may
include, but not limited to, a stated maximum power con-
sumption rate, a stated uplink speed requirement, a stated
downlink speed requirement, a stated quality of service, a
stated processing power requirement, and/or the like.

[0070] Nextatblock B220, the processor 112 of the mobile
device 110 may classify the application based on the at least
one attribute monitored (e.g., based on the average attribute
parameter values for various attributes of the application).
Typically, applications of the mobile device 110 may be
determined to be in one of a plurality of attribute classifica-
tions (levels). The application may be classified to be within
a specific classification when the average attribute parameter
value (or other suitable indicator of the performance with
respect to the particular attribute, e.g., the stated attribute
parameters) is within a predetermined range associated with
the specific classification.

[0071] With respect to battery power consumption, an
example with two classifications is illustrated. When an appli-
cation consumes less battery power (as indicated by an aver-
age battery power consumption value) than a predetermined
threshold during its execution (e.g., over a predetermined
period of time), the application may be classified as non-
battery-power-intensive. On the other hand, when the appli-
cation consumes more battery power on average than the
threshold during its execution within a predetermined period
of time, then the application may be classified as battery-
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power-intensive. Three or more classification levels may be
implemented in a similar manner.

[0072] With respect to network resources, an example with
two classifications is illustrated. As described, network
resources may refer to uplink speed, downlink speed, QOS
requirement, and/or the like. When an application’s con-
sumes less network resources (as indicated by one or more
average network resources consumption values) than a pre-
determined threshold, then the application may be classified
as non-network-intensive (e.g., non-uplink-speed-intensive,
non-downlink-speed-intensive, non-QOS-intensive, and/or
the like). On the other hand, when the application’s QOS
requires more network resources than the predetermined
threshold, then the application is classified as network-inten-
sive (e.g., uplink-speed-intensive, downlink-speed-intensive,
QOS-intensive, and/or the like).

[0073] In particular examples, streaming applications may
depend on downlink throughput rates, and may therefore be
downlink-intensive while not necessarily uplink-intensive. In
other examples, real-time applications (e.g., video conferenc-
ing applications, multiplayer games) may depend on both
downlink and uplink throughput rates. The real-time applica-
tions may be both downlink-intensive and uplink-intensive.
In addition, browser applications, news applications, social
media, and other applications may only depend on downlink
throughput rates, and may be downlink-intensive.

[0074] With respect to processing power consumption, an
example with two classifications is illustrated. When an appli-
cation requires less processing power (as indicated by an
average processing power consumption value) than a prede-
termined threshold during its execution (e.g., over a predeter-
mined period of time), the application may be classified as
non-processing-power-intensive. On the other hand, when
the application consumes more processing power than the
predetermined threshold, the application may be classified as
processing-power-intensive. Three or more classification lev-
els may be implemented in a similar manner.

[0075] Inaddition, additional classifications may be gener-
ated when a same application may be classified according to
two or more different classifications described herein. For
example, an application that is both non-network-intensive
and non-processing-power-intensive may be classified as
non-power-intensive. On the other hand, an application that is
both network-intensive and processing-power-intensive may
be classified as power-intensive.

[0076] One of ordinary skill in the art would appreciate that
the applications may continue to be monitored despite that the
average attribute parameter values may have already been
determined based on previous execution and usage. Accord-
ingly, the average attribute parameter values with respect to
various attributes of the applications may continue to be
updated with additional use or activation of the applications.
In various embodiments, only samples taken with a predeter-
mined time period (e.g., one week, one month, three months,
or the like) before the current time may be used.

[0077] Inother embodiments, the applications may be clas-
sified in a similar manner based on the stated parameters as
extracted from the specifications (e.g., no monitoring or cal-
culating for an average value may be required).

[0078] Nextatblock B230, the processor 112 of the mobile
device 110 may determine a context of the mobile device 110.
As described, context refers to resources accessible by the
mobile device 110 for executing the applications (and other
mobile functions of the mobile device 110). The context may
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be characterized by context parameters such as battery
remaining, current location, available network resources
(type of network that the device is or could be camping on),
network handovers, potential (available) uplink network
speed, potential (available) downlink network speed, current
display and other application settings, available processing
power (based on background scheduled applications and
other methods), and the like. Each of the attributes parameters
(e.g., the average attribute parameter value and/or the stated
attribute parameter value as determined in block B210) may
correspond to at least one of the context parameters.

[0079] For example, the processor 112 may determine the
battery power remaining Such context parameter may corre-
spond to the power consumption rate of the applications. In
another example, a battery context parameter and/or a pro-
cessing power parameter may be related to the current display
and other application settings, available processing power,
the background scheduled applications, and/or the like. The
more graphic-intensive or bright the display settings are, a
rate of power drain is faster. The power level may be high
despite of high power consumption when the device is
recently charged. The more numerous, processing-power
intensive, or battery-power intensive the background sched-
ule applications are, the more likely that the power remaining
is low (and/or a rate of power drain is fast).

[0080] In addition, the processor 112 may determine the
type of available networks that the mobile device 110 is (may
potentially be) camping on. In particular, when the mobile
device 110 is already camped, via the network device 114, on
a 3G network (and/or when only the 3G network is available,
and no other network may be available), a network context
parameter may be determined to be an approximate network
speed of the 3G network. Similarly, when the mobile device
110 is camped on a 4G network (and/or when the 4G network
becomes available), the network context parameter may be
determined to be an approximate network speed of the 4G
network. The approximate network speed discussed herein
may refer to the uplink network speed and/or the downlink
network speed. The uplink network speed and/or the down-
link network speed may be dependent on various factors
described herein. Accordingly, the uplink network speed and
the downlink network speed may be different.

[0081] In another example, another network context
parameter may be based on network handovers. The context
parameter may indicate a number of recent or potential net-
work handovers (which may also be based on a speed by
which the mobile device 110 is traveling). The more the
number of recent or potential network handovers, the more
likely that the mobile device 110 may be experiencing poor
network connection.

[0082] In particular embodiments, the location of the
mobile device 110 may determine a context parameter indi-
cating the likelihood of recharging of the mobile device 110.
The mobile device may be configure to detect (e.g., with the
geo-location device 116) the location of the mobile device
110 when the mobile device 110 is being charged. The mobile
device 110 may store a list of recorded locations where such
charging event(s) have taken place. The current location of
the mobile device may be compared with the recorded loca-
tions by the processor 112 of the mobile device 100. The
context parameter may be assigned based on the distance
between the current location and the recorded location. The
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closer the distance, the more likely that the mobile device 100
may be charged before the battery power reaches a critical
level.

[0083] In addition, the location of the mobile device 110
may determine a context parameter indicating the potential
network speed likely experienced by the mobile device 110
described in further detail herein.

[0084] In various embodiments, the context-determination
step (e.g., illustrated with respect to block B230) may be
executed sequential to the attribute-value-determination step
(e.g., illustrated with respect to block B210) and/or the appli-
cation classification step (e.g., illustrated with respect to
block B220). In other embodiments, the context-determina-
tion step (e.g., illustrated with respect to block B230) may be
executed contemporaneous with at least one of the attribute-
value-determination step (e.g., illustrated with respect to
block B210) and the application classification step (e.g., illus-
trated with respect to block B220).

[0085] Nextatblock B240, the processor 112 of the mobile
device 110 may detect a triggering event, which may trigger
the prioritization block B250. In some embodiments, the
prioritization block B250 may be triggered when the value of
one or more context parameters reaches a predetermined
threshold. For example, when battery remaining reaches a
predetermined level, the mobile device 110 (e.g., the proces-
sor 112) may be configured to prioritize applications based on
power consumption. In another example, when the network
camped on is a particular network associated with certain
network speed (or when a particular network speed reaches a
threshold), the mobile device 110 (e.g., the processor 112)
may be configured to prioritize applications based on network
resources usage. In yet another example, when processor
usage (e.g., the usage of the processor 112) exceeds a prede-
termined percentage, then the mobile device 110 (e.g., the
processor 112) may be configured to prioritize applications
based on processing power usage.

[0086] Nextatblock B250, the processor 112 of the mobile
device 110 may prioritize the applications based on the at
least one attribute (as set forth by the average attribute param-
eter values, the stated attribute parameter values, and/or other
attribute values) and the context (as set forth by the context
parameter values). In other words, response to the triggering
event, the processor 112 of the mobile device 110 may deter-
mine, based on the attribute classifications of an application,
whether to prioritize the application in light of the context of
the mobile device 110.

[0087] Efficient mobile device resource allocation may be
achieved, given that the context parameters represent the
available resources (battery power, network resources, pro-
cessing power, and/or the like) of the mobile device 110, and
attribute classifications and/or the average attribute parameter
values (also the stated attribute parameter values) may repre-
sent resource requirement of an application.

[0088] With respect to battery power, the processor 112
may determine an overall battery power context for the
mobile device 110 in response to the detection of the trigger-
ing event as described above. The overall battery power con-
text may be based on one or a combination of context param-
eters such as, but not limited to, the battery remaining, current
location (as related to possibility of recharging the battery),
and the like. Additionally, network context parameters (e.g.,
available network resources, type of network that the device is
or could be camping on, network handovers, potential/avail-
able uplink network speed, potential/available downlink net-
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work speed, and/or the like) and processing power context
parameters (e.g., the current display and other application
settings, scheduled/background applications, and/or the like)
may also be considered in determining the overall battery
power context. This is because rapid power drain may be a
result of having inadequate network speed (e.g., cell search-
ing) or over-consumption processing power.

[0089] Different levels of battery power context may cor-
respond to prioritizing different attribute classifications (or
average attribute parameter values). For example, the battery
power context is determined to be critical or low, which may
typically be the case, given at least one of the power context
parameters (or other relevant parameters) was critical enough
to trigger the prioritization method. In such situation, appli-
cations in one or more attribute classifications may be priori-
tized over applications in other attribute classifications. For
example, applications that may be non-battery-power-inten-
sive and/or power-intensive may be prioritized while battery-
power-intensive and/or power-intensive applications may be
unprioritized.

[0090] With respect to network resources, the processor
112 may determine an overall network resources context for
the mobile device 110 in response to the detection of the
triggering event as described. The overall network resources
context may be based on one or a combination of context
parameters such as, but not limited to, available network
resources, type of network that the device is or could be
camping on, network handovers, potential/available uplink
network speed, potential/available downlink network speed,
and/or the like).

[0091] Different levels of network resources context may
correspond to prioritizing different attribute classifications
(or average attribute parameter values). For example, the
network resources context may be determined to be critical or
low, which may typically be the case, given at least one of the
network resources parameters (or other relevant parameters)
was critical enough to trigger the prioritization method. In
such situation, applications in one or more attribute classifi-
cations may be prioritized over applications in other attribute
classifications. For example, applications that may be non-
network-intensive and/or non-power-intensive may be priori-
tized while battery-power-intensive and/or power-intensive
applications may be unprioritized when the network
resources context may be deemed to be critical or scarce.

[0092] With respect to processing, the processor 112 may
determine an overall processing power context for the mobile
device 110 in response to the detection of the triggering event
as described. The overall processing power context may be
based on one or a combination of context parameters such as,
but not limited to, the current display and other application
settings, scheduled/background applications.

[0093] Different levels of processing power context may
correspond to prioritizing different attribute classifications
(or average attribute parameter values). For example, the
processing power context is determined to be critical or low,
which may typically be the case, given at least one of the
processing power parameters (or other relevant parameters)
was critical enough to trigger the prioritization method. In
such situation, applications in one or more attribute classifi-
cations may be prioritized over applications in other attribute
classifications. For example, applications that may be non-
processing-power-intensive and/or non-power-intensive may
be prioritized while processing-power-intensive and/or
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power-intensive applications may be unprioritized when the
network resources context may be deemed to be critical or
scarce.

[0094] In various embodiments, instead of determining
based on attribute classifications of the application of interest
(as set forth in block B220), the processor 112 of the mobile
device 110 may determine whether to prioritize the applica-
tion based directly on the average attribute parameter values
or the stated attribute parameter values. For example, an
application having an average attribute parameter value (or a
stated attribute parameter value) exceeding/below a predeter-
mined threshold in specified levels of mobile device context
may be unprioritized/prioritized based on the nature of the
threshold. In one example, applications with an average (or
stated) processing power consumption (e.g., an average
attribute parameter value) of more than X joules/s may be
unprioritized. In another example, applications with an aver-
age (or stated) downlink speed requirement to be more than'Y
mb/s may be unprioritized.

[0095] Intypical embodiments, some applications (as rep-
resented by icons or graphical elements being displayed by
the user interface 115) may be prioritized by making these
applications easily accessible. On the other hand, unpriori-
tized application elements may be more difficult to access or
even non-responsible when (attempted to) access with the
user interface 115. In particular embodiments, the prioritized
applications may be shifted to initial screen(s) (e.g., the first
or default screens displayed by the user interface 115). The
unprioritized applications may be shifted to later screen(s).
The later screen(s) may follow the initial screen(s) and
require additional user input to be displayed by the user
interface 115.

[0096] In some embodiments, the prioritized applications
may be represented in a graphical state (e.g., in a first color or
of a boxed form) indicating priority. Unprioritized applica-
tions may appear in a different graphical state (e.g., in a
second color which is different from the first, unboxed,
shaded in, and/or the like). In some embodiments, a unpriori-
tized application may be unresponsive when the user selects
the icon or graphical element representing that application. In
various embodiments, the icons and/or graphical elements
representing the unprioritized applications may not be dis-
played by the user interface 115.

[0097] A method flowchart of an example of a network
context determination method 300 is illustrated in FIG. 3
according to various embodiments. In some embodiments,
the network context determination method 300 may be a
particular implementation of block B230 ofthe mobile device
application prioritization method 200 is illustrated in FIG. 2.
[0098] With reference to FIGS. 1-3, first at block B310, the
mobile device 110 (e.g., the first mobile device 110) may be
configured to determine at least one of a first position, a first
travel speed, a first time (e.g., a current time) associated with
the mobile device 110.

[0099] In some embodiments, the mobile device 110 may
determine, with the geo-location device 116, a first position
associated with the mobile device 110. In other words, the
mobile device 110 may be configured to determine its own
current location (e.g., with the geo-location device 116).
[0100] The mobile device 110 may also determine a first
travel speed associated with the mobile device 110 which
may be traveling. The mobile device 110 may determine the
first travel speed with the processor 112, the geo-location
device 116, and/or various sensors such as accelerometer.
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[0101] The mobile device 110 may further determine a first
time, the time being a current time. The mobile device 110
may determine the first time with the processor 112, and/or
various timers/sensors not shown.

[0102] Next at block B320, the mobile device 110 may be
configured to determine the network performance of the
mobile device 110 associated with one or more of the first
position, the first travel speed, and/or the first time. In some
embodiments, the processor of the mobile device 110 may
determine the type of network available, the type of networks
camped on, the network speed (e.g., both uplink and down-
link speed), nature of network handover, and/or the like. It
follows that, the mobile device 110 may be configured to
determine its own network context by determine the various
network context parameters in the manner described at the
first location, the first travel speed, and/or the first time.
[0103] The position, travel speed, and time determining
step (e.g., block B310), the network performance determin-
ing step (e.g., block B320), may be executed simultaneously
or sequentially in any suitable order.

[0104] Next at block B330, the mobile device 110 may be
configured to transmit the network performance, the first
position, the first travel speed, and/or the first time of the
mobile device 110 to a remote server (e.g., the server 140) via
the network device 114. The server 140 may be located at a
separate node within the network 130. The network perfor-
mance, the first position, the first travel speed, and/or the first
time of the mobile device 110 may be aggregated into a single
data unit. Each of the network performance, the first position,
the first travel speed, and/or the first time within a same data
unit may correspond to one another.

[0105] Next at block B340, the mobile device 110 may
receive (e.g., via the network device 114) network perfor-
mance data indicating potential network performance at vari-
ous positions, travel speed, and/or time from the server 140.
The various positions may include the first position, the vari-
ous travel speed may include the first travel speed, and the
various time may include the first time. The receiving of the
network performance data may not be dependent on the trans-
mitting of the network performance, the first position, the first
travel speed, and/or the first time to the remote server. Insome
embodiments, the network performance data may include the
network performance associated with one or more positions/
travel speeds/times as transmitted to the server 140 by various
mobile devices (e.g., the additional mobile devices 120 as
well as the first mobile device 110).

[0106] In particular embodiments, a data unit of the net-
work performance data may be a weighted average (or other
suitable indicator) of network performance of the various
mobile devices (e.g., such as the first mobile device 110, the
additional mobile devices 120, and/or the like) with respect to
a particular position, travel speed, and/or time. The network
performance data may be a weighted factor indicating the
average network performance/experience of the various
mobile devices. The weighted factor may include various
factors, each may correspond to a potential average uplink
speed, potential average downlink speed, possibility to camp
on a certain network (e.g., 3G, LTE, 4G, Wi-Fi, and/or the
like).

[0107] Next at block B350, the mobile device 110 may be
configured to store the network performance data in the
memory 113. The memory 113 may store a plurality of data
units including the network performance data. In other
embodiments, the plurality of data units of the network per-

Mar. 24, 2016

formance data may be stored in the cloud, e.g., in the server
140. The mobile device 110 may be configured to receive the
network performance data (and store in the memory 113 for
temporary use of application prioritization) when the mobile
device 110 is proximal to at least one of the plurality of
positions.

[0108] A method flowchart of an example of a mobile
device application prioritization method 400 based on crowd-
sourced network performance data is illustrated according to
various embodiments in FIG. 4. In some embodiments, the
mobile device application prioritization method 400 may be a
particular implementation of blocks B240 and B250 of the
mobile device application prioritization method 200 is illus-
trated in FIG. 2.

[0109] With reference to FIGS. 1-4, first at block B410, the
mobile device 110 (e.g., the first mobile device 110) may be
configured to detect a triggering event in the manner such as,
but not limited to, described with respect to block B240. In
particular, the triggering events may be network-related (e.g.,
the mobile device 110 may be camped on a particular network
associated with certain network speed, when a particular net-
work speed reaches a threshold, and/or the like). Other trig-
gering events such as battery power or processing power may
also be determined.

[0110] In various embodiments, the triggering event may
be arrive at a specific position (entering or existing a pre-
defined area) while traveling at a specific speed at a specific
time. The method may be triggered when the mobile device
110 is travelling within a predetermined speed range within a
predetermined time interval. For example, the triggering
event may be entering or exiting an area (e.g., a “mall”) at null
traveling speed (e.g., below 15 mph) on an afternoon of a
weekend. In yet another example, the triggering event may be
entering or exiting the area only. In another example, the
triggering event may be entering or exiting the area with a
speed range. In yet another example, the triggering event may
be entering the area with a time interval.

[0111] Next at block B420, the mobile device 110 may be
configured to determine at least one of an operating location,
operating travel speed, and current time of the mobile device
110. For example, the mobile device 110 may determine an
operating location via the geo-location device 116 in the
manner described. In another example, the mobile device 110
may determine the travel speed of the mobile device 110 with
the processor 112, the geo-location device 116, the acceler-
ometer, and/or the like. The mobile device 110 may determine
the current time with the processor 112 and/or various timers/
sensors.

[0112] Next at block B430, the mobile device 110 may be
configured to determine an expected network performance of
the mobile device 110 based on the network performance data
associated with at least one of the operating location, the
operating travel speed, and the current time of the mobile
device 110. The network performance data may include at
least one weighted factor indicating the average network per-
formance by the various mobile devices (e.g., the first mobile
device 110 and the additional mobile devices 120). The
weighted factor may include various factors, each may cor-
respond to a possible average uplink speed, possible average
downlink speed, possibility to camp on a certain network
(e.g., 3G, LTE, 4G, Wi-Fi, and/or the like). Each of these
weighted factor may correspond to a specific position (and a
predetermined area surrounding the specific position), a
travel speed, time and/or the like.
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[0113] The mobile device 110 may, with the processor 112,
extract the network performance data from the memory 113
based on the operating position, operating travel speed, and
current time of the mobile device 110. In some embodiments,
the expected network performance may include the network
performance data corresponding to a position (and a prede-
termined area around the position) which may be the same
position as the operating position. For example, network per-
formance data associated with a mall (e.g., an area predeter-
mined to be associated with the mall) may be used to assess
the expected network performance of the mobile device 110
when the mobile device 110 has an operating position within
the area predetermined to be associated with the mall. In
another example, network performance data associated with a
downtown (e.g., an area predetermined to be associated with
the downtown) and a travel speed of 15 mph may be used to
assess the expected network performance of the mobile
device 110. The mobile device 110 may have an operating
position within the area predetermined to be associated with
the downtown, and the mobile device 110 may also have an
operating travel speed within a predetermined ranged (e.g.,
within 5 mph, 10 mph, 15 mph, and/or the like).

[0114] In some embodiments, the network performance
data may be stored on the memory 113 of the mobile device
110. In such embodiments, the mobile device 110 may locally
access the network performance data and extract relevant data
from the memory 113.

[0115] Accordingly, the mobile device 110 may assess
potential network conditions corresponding to a position
(area), speed, and/or time. This may occur before the mobile
device 110 is actually camped on a network to have any
information related to the network. Thus, the prioritization
method may be based on the expected or potential network
conditions.

[0116] Next at block B440, the applications of the mobile
device 110 may be prioritized based on the expected network
performance as determined by B430 at least in the manner
described with respect to block B250. For example, the over-
all network resources context for the mobile device 110 may
be the expected network performance obtained.

[0117] A method flowchart of an example of a mobile
device application prioritization method 500 based on crowd-
sourced network performance data is illustrated according to
various embodiments by FIG. 5. In some embodiments, the
mobile device application prioritization method 500 may be
another implementation of blocks B240 and B250 of the
mobile device application prioritization method 300 is illus-
trated in FIG. 3.

[0118] With reference to FIGS. 1-5, first at block B510, the
mobile device 110 (e.g., the first mobile device 110) may be
configured to detect a triggering event in the manner such as,
but not limited to, described with respect to blocks B240 and
B210.

[0119] Next at block B520, the mobile device 110 may be
configured to determine an operating location, operating
travel speed, and/or current time associated with the mobile
device 110 in a manner such as, but not limited to, described
with respect to blocks B420.

[0120] Next at blocks B530 and B540, the mobile device
110 may be configured to determine an expected network
performance of the mobile device 110 based on the network
performance data associated with the operating location, the
operating travel speed, and/or the current time of the mobile
device 110.

Mar. 24, 2016

[0121] In block B530, the mobile device 110 may request
network performance data from the remote server (e.g., the
server 140) by transmitting a request message with the oper-
ating location, operating travel speed, and/or current time
associated with the mobile device 110. The operating travel
speed of the mobile device 110 may not be transmitted as a
part of the request message when the mobile device 110 is
determined to be not moving (e.g., when the traveling speed
of the mobile device 110 is determined to be less than a
predetermined threshold such as 5 mph, 7 mph, 10 mph,
and/or the like).

[0122] In some embodiments, the network performance
data may be data stored remotely (e.g., in the server 140). The
entirety of network performance data (including data associ-
ated with various positions, travel speeds, time and/or the
like) may not be downloaded to the mobile device 110 (e.g.,
stored in the memory 113) for storage. Instead, the mobile
device 110 may request relevant network performance data
on demand. For such embodiments, the mobile device 110
may sent a requesting message to the server 140, the message
may include at least the operating location, operating travel
speed, and/or current time associated the mobile device 110.
The server 140 may include at least one database for storing
and searching for network performance data. The network
performance data may be indexed based on position (e.g., a
geo-location), an area associated with the position, travel
speed, time of day, week, month, year, and/or the like. The
server 140 may then determine (e.g., search and locate) the
relevant network performance data associated with the oper-
ating location, operating travel speed, and/or current time and
transmit such data to the mobile device 110 through the
network 130.

[0123] Insomeembodiments, the expected network perfor-
mance (as retrieved from the server 140) may include the
network performance data corresponding to a position (and a
predetermined area around the position) which may be the
same position as the operating position. For example, net-
work performance data associated with a mall (e.g., an area
predetermined to be associated with the mall) may be used to
assess the expected network performance of the mobile
device 110 when the mobile device 110 has an operating
position within the area predetermined to be associated with
the mall. In another example, network performance data asso-
ciated with a downtown (e.g., an area predetermined to be
associated with the downtown) and a travel speed of 15 mph
may be used to assess the expected network performance of
the mobile device 110. The mobile device 110 may have an
operating position within the area predetermined to be asso-
ciated with the downtown, and the mobile device 110 may
also have an operating travel speed within a predetermined
ranged (e.g., within 5 mph, 10 mph, 15 mph, and/or the like)
and/or a current time within a predetermined time interval
(e.g., morning of weekdays, afternoon of weekdays, and
evening of weekdays, and/or the like).

[0124] The network performance data may include at least
one weighted factor indicating the average network perfor-
mance by the various mobile devices (e.g., the first mobile
device 110 and the additional mobile devices 120). The
weighted factor may include various factors, each may cor-
respond to an average uplink speed, average downlink speed,
possibility to camp on a certain network (e.g., 3G, LTE, 4G,
Wi-Fi, and/or the like). Each of these weighted factor may
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correspond to a specific position (and a predetermined area
surrounding the specific position), a travel speed, time inter-
val, and/or the like.

[0125] Next at block B540, the mobile device 110 may be
configured to receive the network performance data from the
remote server. The mobile device 110 may then designate the
received network performance data, which corresponds to the
operating position, operating travel speed, and the current
time of the mobile device 110, as the expected network per-
formance. As described, the expected network performance
may correspond to the overall network resources context.
[0126] Next at block B550, the applications of the mobile
device 110 may be prioritized based on the expected network
performance as determined by B530 at least in the manner
described with respect to blocks B250 and B440.

[0127] A method flowchart of an example of a mobile
device application prioritization method 600 based on crowd-
sourced network performance data is illustrated according to
various embodiments in FIG. 6. In some embodiments, the
mobile device application prioritization method 600 may be a
method performed by a remote server (e.g., the server 140).
[0128] With reference to FIGS. 1-6, first at block B610, the
server 140 may be configured to receive data related to net-
work performance associated with at least one position, travel
speed, and time from a plurality of mobile devices (e.g., the
mobile device 110, the first mobile device 110, the additional
mobile devices 120, and/or the like). Each of the plurality of
mobile devices may transmit to the server 140 network per-
formance, the first position associated with the network per-
formance, the first travel speed associated with the network
performance, and the first time at least in the manner
described with respect to block B340. Accordingly, a plural-
ity of network performance samples associating with difter-
ent positions, different travel speeds, and different time may
be received by the server 140. In other words, information
regarding network performance of the plurality of mobile
devices may be received. In some embodiments, the server
140 may receive a data unit from each of the plurality of
mobile devices. The data unit may include at least the network
performance associated with that mobile device and the posi-
tion, travel speed associated, and time associated with the
network performance.

[0129] In some embodiments, the server 140 may receive
data from a same mobile device every time the mobile device
enters a predetermined area (e.g., associated with a position,
such as amall, downtown area, theater, stadium, supermarket,
parking lot, and/or the like). In other embodiments, the server
140 may receive data from a same mobile device every time
the mobile device may be connected to a network (e.g., 3G,
LTE, 4G, Wi-Fi, and/or the like). In other or further embodi-
ments, the server 140 may be configured to receive data form
a same mobile device periodically (e.g., every 30 minutes, 1
hour, 3 hours, 12 hours, 24 hours, and/or the like). Accord-
ingly, a same mobile device may provide different perfor-
mance data at different times of the day/week/month/year.
[0130] Next at block B620, the server 140 may be config-
ured to store the received network performance associated
with atleast one position, travel speed, and time on a database
on the server. The database may reside on the server 140, or it
may be a remoter database located at a different node of the
network 130.

[0131] Next at block B630, the server 140 may determine
network performance data based on the received data. In
some embodiments, the server 140 may categorize the posi-
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tions received according to an associated area. The associated
area may include the position. The server 140 may also cat-
egorize a travel speed into ranges of travel speeds. For
example, the ranges may include a speed range of O mph-15
mph (not traveling), 15 mph-35 mph (low speed), 35 mph-55
mph (moderate speed), and/or 55 mph and up (high speed).
The server 140 may similar categorize time periods for a
day/week/month/year, such as, but not limited to: early morn-
ing, morning, noon, afternoon, evening, night, late night,
weekdays, weekends, holidays, spring, summer, fall, winter,
special-events days, a combination thereof, and/or the like.
With respect to each category (and combination of catego-
ries), the server 140 may determine the network performance
data include the type of network camped on, the type of
network available, uplink speed, downlink speed, and/or the
like. As such, the server 140 may index the received data
according to what the various mobile devices may have expe-
rienced at a particular position, speed, and/or time. The server
140 may calculate a weighted average of the network speeds
(e.g., uplink, downlink, and/or the like) with respect to a
position, a travel speed, and/or time. The weighted average
may be calculated from the data received from the various
mobile devices. The server 140 may also determine the most-
camped networks (or second-most-camped, etc.) associated
with a position, travel speed, and/or time.

[0132] The weighted factors representing the network per-
formance data may be one factor that takes into account of all
the calculated aspects described. For example, the network
performance data may be a weighted factor (network score)
of 86 out of 100 (100 being an excellent network environ-
ment) associated with any mobile device in a mall, not in
motion (e.g., below 15 mph), in a morning during a weekday
in spring. In other embodiments, each of the uplink speed,
downlink speed, type of network, and/or the like may be
associated with one or more weighted factors.

[0133] The server 140 may periodically calculate/recalcu-
late the weighted averages, as the data from the various
mobile devices (as well as further new mobile devices) are
received. This assures that the weighted factors, network
score, network performance data is up to date. In some
embodiments, the weighted factors, network score, network
performance data, and/or the like may be calculated based on
only recent data (e.g., data obtained in the last week, month,
half a year, year, and/or the like).

[0134] Next at block B640, the server 140 may be config-
ured to transmit the network performance data to at least one
mobile device (e.g., the first mobile device 110, the additional
mobile devices 120, the mobile device 110, and/or the like).
The server 140 may transmit such data over the network 130.
[0135] FIGS. 7A and 7B illustrates example screens dis-
playing prioritized and/or unprioritized applications. Refer-
ring to FIGS. 1-7B, illustrated are a first screen 700a and a
second screen 7005 (both of which may be displayed by the
user interface 115) including various icons, each representing
a different application (e.g., a different one of shifted priori-
tized applications 720a-7200, shifted unprioritized applica-
tions 730a-730/, and/or the like) of the mobile device 110.
The icons may be configured as user interactive elements.
[0136] In some embodiments, the prioritized applications
(e.g., the shifted prioritized applications 720a-7200) may be
configured to be easily accessible. On the other hand, unpri-
oritized elements (e.g., the shifted unprioritized applications
730a-730/) may be more burdensome to access or even non-
responsible when accessed through the user interface 115.
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The first screen 700a and the second screen 7006 may be
different screens. Each of the first screen 7004 and the second
screen 7005 may include therein different application icons.
In some embodiments, the first screen 700a may be a default
or initial screen displayed by the user interface 115. In other
words, a user may not be required to switch screens (or not
required to switch too many screens) to reach the first screen
700a. The second screen 7005 may be one of at least screens
arranged to be viewable after viewing of the default or initial
screen (e.g., a subsequent screen, such as the first screen
700q).

[0137] For example, the shifted prioritized applications
720a-7200 may be shifted to at least one initial screen (e.g.,
the first screen 700a). At least one of the shifted prioritized
applications 720a-7200 may have been shifted from another
screen different to the first screen 700q. In addition, at least
one of the shifted prioritized applications 720a-7200 may be
arranged in a different position on a screen. This may occur
due to one or more of the shifted unprioritized applications
730a-730! being shifted away from between two or more of
the shifted prioritized applications 720a-7200.

[0138] The shifted unprioritized applications 730a-730/
may be shifted to at least one subsequent screens (e.g., the
second screen 7005). At least one of the shifted unprioritized
applications 730a-730/ may have been shifted from another
screen different to the second screen 7005. In addition, at least
one of the shifted unprioritized applications 730a-730/ may
be arranged in a different position on a screen. This may occur
due to one or more of the shifted prioritized applications
720a-7200 being shifted away (e.g., to the first screen 700a)
from between two or more of the shifted unprioritized appli-
cations 730a-7301.

[0139] FIG. 8 is another example screen 800 displaying
prioritized and/or unprioritized applications. Referring to
FIGS. 1-8, illustrated is the screen 800 (displayed by the user
interface 115) including various icons, each representing a
different application (e.g., a different one of prioritized appli-
cations 820a-820g, unprioritized applications 830a-830/,
and/or the like) of the mobile device 110. The icons may be
configured as user interactive elements.

[0140] In some embodiments, the prioritized applications
820a-820g may be arranged or otherwise ordered on the
screen before the unprioritized applications 8304-830/%. In
other embodiments, the prioritized applications 820a-820g
may be arranged in the substantial center of the screen while
the unprioritized applications 830a-830/ may be arranged to
surround the prioritized applications 830a-830/.

[0141] In some embodiments, the prioritized applications
820a-820g may be represented in a first graphical state (e.g.,
in a first color or of a boxed form) indicating priority, while
the unprioritized applications 8304-830/ may appear in a
different graphical state (e.g., in a second color which is
different from the first, unboxed, or shaded in). For example,
the prioritized applications 8204-820g may be in a normal
graphical state (e.g., the graphical state of the application
icons of both the prioritized the prioritized applications 820a-
820g and the unprioritized applications 830a-830/ before the
prioritization method is triggered). The unprioritized appli-
cations 830a-830/ may be in a shaded or blacked-out state,
indicating to the user that these applications are not priori-
tized or suggested. Additionally, prioritized applications
820a-820g may include added graphical features such as the
green squares 840a-840g (or of other shapes/colors) to dis-
tinguish from the unprioritized applications 830a-8304.
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[0142] In some embodiments, a unprioritized application
8304a-830/ may be unresponsive when the user attempts to
interact with them. In various embodiments, the unprioritized
application 8304-830/2 may not be displayed by the user
interface 115 at all.

[0143] Thevarious illustrative logical blocks, modules, cir-
cuits, and algorithm steps described in connection with the
embodiments disclosed herein may be implemented as elec-
tronic hardware, computer software, or combinations of both.
To clearly illustrate this interchangeability of hardware and
software, various illustrative components, blocks, modules,
circuits, and steps have been described above generally in
terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the par-
ticular application and design constraints imposed on the
overall system. Skilled artisans may implement the described
functionality in varying ways for each particular application,
but such implementation decisions should not be interpreted
as causing a departure from the scope of the present invention.

[0144] The hardware used to implement the various illus-
trative logics, logical blocks, modules, and circuits described
in connection with the embodiments disclosed herein may be
implemented or performed with a general purpose processor,
a digital signal processor (DSP), an application specific inte-
grated circuit (ASIC), a field programmable gate array
(FPGA) or other programmable logic device, discrete gate or
transistor logic, discrete hardware components, or any com-
bination thereof designed to perform the functions described
herein. A general-purpose processor may be a microproces-
sor, but, in the alternative, the processor may be any conven-
tional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combi-
nation 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). Alternatively, some steps or meth-
ods may be performed by circuitry that is specific to a given
function.

[0145] In some exemplary embodiments, the functions
described may be implemented in hardware, software, firm-
ware, or any combination thereof. If implemented in soft-
ware, the functions may be stored as one or more instructions
or code on a non-transitory computer-readable storage
medium or non-transitory processor-readable storage
medium. The steps of a method or algorithm disclosed herein
may be embodied in a processor-executable software module
which may reside on a non-transitory computer-readable or
processor-readable storage medium. Non-transitory com-
puter-readable or processor-readable storage media may be
any storage media that may be accessed by a computer or a
processor. By way of example but not limitation, such non-
transitory computer-readable or processor-readable storage
media may include RAM, ROM, EEPROM, FLASH
memory, CD-ROM or other optical disk storage, magnetic
disk storage or other magnetic storage devices, or any other
medium that may be used to store desired program code in the
form of instructions or data structures and that may be
accessed by a computer. 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 repro-
duce data optically with lasers. Combinations of the above are
also included within the scope of non-transitory computer-
readable and processor-readable media. Additionally, the
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operations of a method or algorithm may reside as one or any
combination or set of codes and/or instructions on a non-
transitory processor-readable storage medium and/or com-
puter-readable storage medium, which may be incorporated
into a computer program product.

[0146] The preceding description of the disclosed embodi-
ments is provided to enable any person skilled in the art to
make or use the present invention. Various modifications to
these embodiments will be readily apparent to those skilled in
the art, and the generic principles defined herein may be
applied to some embodiments without departing from the
spirit or scope of the invention. Thus, the present invention is
not intended to be limited to the embodiments shown herein
but is to be accorded the widest scope consistent with the
following claims and the principles and novel features dis-
closed herein.

What is claimed is:

1. A method for prioritizing a plurality of applications
associated with a mobile device, the method comprising:

determining at least one attribute associated with each of

the plurality of applications, the at least one attribute
comprising at least one of battery power consumption,
quality of service (QOS) requirement, uplink speed
requirement, downlink speed requirement, or process-
ing power consumption;

detecting a triggering event;

determining expected device resources, the expected

device resources indicate projected device resources
available for executing the plurality of applications in
response to the triggering event; and

prioritizing applications from the plurality of applications

based on the expected device resources and the at least
one attribute associated with each of the plurality of
applications.

2. The method of claim 1, further comprising

determining at least one of a current position, current travel

speed, or current time in response to the triggering event;

wherein:

the expected device resources comprises expected net-
work performance data; and

the expected network performance data is associated
with a plurality of secondary mobile devices.

3. The method of claim 2, wherein the expected network
performance data comprises at least one of expected network
type, expected uplink speed, or expected downlink speed
associated with at least one of a plurality of positions, a
plurality of travel speed ranges, or a plurality of time inter-
vals.

4. The method of claim 3, wherein the determining the
expected network performance data comprises at least one of:

matching the current position with one of the plurality of

positions;

matching the current travel speed with one of the plurality

of travel speed ranges; or

matching the current time to one of the plurality of time

intervals.

5. The method of claim 4, wherein the determining the
expected network performance data further comprises
retrieving the expected network performance data based on
one or more of the matched position of the plurality of posi-
tions, the matched travel speed range of the plurality of travel
speed ranges, and the matched time interval of the plurality of
time intervals.
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6. The method of claim 2, wherein the expected network
performance data is an average network performance data
determined based on secondary network performance data
associated with each of the plurality of secondary mobile
devices.

7. The method of claim 2, wherein the prioritizing appli-
cations from the plurality of applications based on the
expected device resources and the at least one attribute asso-
ciated with each of the plurality of applications comprises:

selecting prioritized applications from the plurality of

applications based on the expected network perfor-
mance and the at least one attribute associated with each
of the plurality of applications.

8. The method of claim 2, further comprising transmitting
an actual network performance and at least one of the current
position, the current travel speed, or the current time to a
remote server.

9. The method of claim 8, wherein the actual network
performance and the at least one of the current position, the
current travel speed, or the current time are transmitted to a
remote server in a same data unit.

10. The method of claim 9, further comprising receiving
expected network performance from the remote server.

11. The method of claim 1, wherein the determining the at
least one attribute comprises

monitoring the application for a predetermine period of

time;

storing sample values associated with the attribute; and

determining an attribute average value based, at least in

part, on the sample values.

12. The method of claim 1, wherein the triggering event
comprises at least one of:

the mobile device entering or exiting a predetermined area;

the mobile device arriving at a predetermined position;

the mobile device entering or existing the predetermine
area while traveling at a predetermined speed;

the mobile device is entering or existing the predetermine

area within a predetermined time interval; or

the mobile device is entering or existing the predetermined

area while traveling at a predetermined speed and within
the predetermined time interval.

13. The method of claim 1, wherein the triggering event
comprises at least one of:

the mobile device being camped on a predetermined net-

work;

the mobile device having a predetermined uplink speed; or

the mobile device having a predetermined download speed.

14. The method of claim 1, further comprising prioritizing
the prioritized applications, wherein the prioritizing the pri-
oritized applications comprises at least one of:

shifting the prioritized applications to at least one initial

screen;

displaying the prioritized applications before displaying at

least one un-prioritized application; or

displaying the prioritized applications in a first graphical

state, displaying the un-prioritized applications in a sec-
ond graphical state, wherein the first graphical state and
the second graphical state are different graphical states.

15. An mobile device, the mobile device comprises:

a processor, the processor configured to:

determine at least one attribute associated with each of
the plurality of applications, the at least one attribute
comprising at least one of battery power consump-
tion, quality of service (QOS) requirement, uplink
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speed requirement, downlink speed requirement, or
processing power consumption;

detect a triggering event;

determine expected device resources, the expected
device resources indicate projected device resources
available for executing the plurality of application in
response to the triggering event; and

select prioritized applications from the plurality of
applications based on the expected device resources
and the at least one attribute associated with each of
the plurality of applications.

16. The mobile device of claim 15 the processor is further
configured to:

determine at least one of a current position, current travel

speed, or current time in response to the triggering event;

wherein:

the expected device resources comprises expected net-
work performance data; and

the expected network performance data is associated
with a plurality of secondary mobile devices.

17. The mobile device of claim 16, wherein the expected
network performance data comprises at least one of expected
network type, expected uplink speed, or expected downlink
speed associated with at least one of a plurality of positions,
a plurality of travel speed ranges, or a plurality of time inter-
vals.

18. The mobile device of claim 17, wherein the determin-
ing the expected network performance data comprises at least
one of:
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matching the current position with one of the plurality of

positions;

matching the current travel speed with one of the plurality

of travel speed ranges; or

matching the current time to one of the plurality of time

intervals.

19. The method of claim 18, wherein the determining the
expected network performance data further comprises
retrieving the expected network performance data based on
one or more of the matched position of the plurality of posi-
tions, the matched travel speed range of the plurality of travel
speed ranges, and the matched time interval of the plurality of
time intervals.

20. An apparatus, comprising:

means for determining at least one attribute associated with

each of the plurality of applications, the at least one
attribute comprising at least one of battery power con-
sumption, quality of service (QOS) requirement, uplink
speed requirement, downlink speed requirement, or pro-
cessing power consumption;

means for detecting a triggering event;

means for determining expected device resources, the

expected device resources indicate projected device
resources available for executing the plurality of appli-
cation in response to the triggering event; and

means for prioritizing applications from the plurality of

applications based on the expected device resources and
the at least one attribute associated with each of the
plurality of applications.
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