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(57) ABSTRACT

A portable device includes a controller that is responsive to
a remaining power capacity of the battery, and a power
consumption level of the portable device and based on user
prioritized functional processing capability features,
dynamically controls functional processing capability fea-
tures of the device. The controller provides power for a
higher priority feature at the expense of a lower priority
functional processing capability feature consistent with the
user prioritized functional processing capability features. A
wireless portable device is also disclosed that includes a
wireless signal strength determinator that determines a
received signal strength of the wireless device and a con-
troller that adjusts the functional processing capability fea-
ture of the wireless device based on the determined received
signal strength and based on battery capacity information. In
this way, received signal strength information is used as a
further input to determine how to best adjust functional
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PORTABLE DEVICE WITH PRIORITY
BASED POWER SAVINGS CONTROL AND
METHOD THEREOF

FIELD OF THE DISCLOSURE

[0001] The disclosure relates generally to devices having
batteries, and more particularly to battery powered devices
that employ power saving management operations.

BACKGROUND OF THE DISCLOSURE

[0002] Portable devices, such as digital audio and/or video
players, cell phones, cameras, camcorders, or any other
suitable portable devices, have limited battery capacity. In
the case of a wireless cell phone device, the device can also
operate in environments with differing network signal
strengths. When the capacity of a battery drops below a
threshold, known portable devices can operate in a low
battery condition and reduce power consumption such as by,
for example, dimming displays. In addition, low battery
power modes can result in the shutting down of certain
features of the device at varying levels of operation. For
example, integrated circuits are known to go into low power
states when a battery level has reached a low battery
threshold level. Clock frequencies to certain functional
blocks within the integrated circuit or the entire integrated
circuit may be put in a low power mode. This may be carried
out, for example, by varying clock frequencies to various
circuits and lowering supply voltages to various internal
circuits to an integrated circuit, such as an application
specific integrated circuit, general purpose processor, base-
band processor or any other circuit as desired. However,
users are typically most concerned with the amount of play
time of a digital audio or video playing device or the talk
time remaining of a cell phone for the ability to use the
portable device for at least an emergency call. However, in
areas with low network signal strength, it may take more
units of battery capacity per unit of talk time to provide
suitable communication levels. Accordingly, having func-
tional blocks or circuits “power down” in a low battery level
condition may be too late when the wireless telephone is in
a low signal strength environment since there may not be
enough battery capacity to transmit at a high enough level
with a base station or other wireless device.

[0003] In addition, portable devices are known that have
many different software applications and features, such as
the ability to play games, play digital media, have cameras,
camcorder functionality, email applications, voice commu-
nication capabilities, and other features. However, each
feature can consume differing amounts of power and may
have a different metric that is important for the given
application or feature. For example, when playing a game on
a portable device, the amount of time to play the game may
be an important metric to a user and for digital audio playing
device, the amount of time that a song(s) can be listened to
may be an important metric, the amount of talk time may be
important for a voice communication feature in a cell phone
and the number or size of emails that can be received may
be relevant for an email feature. Known devices may allow
a user to set a threshold of remaining battery capacity so that
when the battery capacity reaches the minimum level set,
certain power reduction operations take place in an effort to
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save battery power. However, some users may be more
concerned with the available features and less concerned
with the battery condition.

[0004] Therefore, a need exists for an improved power
management operation in portable devices and/or portable
wireless devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The invention will be more readily understood in
view of the following description when accompanied by the
figures below and wherein like reference numerals represent
like elements:

[0006] FIG. 1 is a block diagram illustrating one example
of a system employing a wireless portable device in accor-
dance with one embodiment of the invention;

[0007] FIG. 2 is a block diagram illustrating one example
of a portable device in accordance with one embodiment of
the invention;

[0008] FIG. 3 is a flowchart illustrating one example of a
method for dynamically controlling a functional processing
capability feature of a portable device in accordance with
one embodiment of the invention;

[0009] FIG. 4 is a block diagram illustrating one example
of a portion of a portable device in accordance with one
embodiment of the invention;

[0010] FIG. 5 is a flowchart illustrating one example of a
method for dynamically controlling a functional processing
capability feature of a portable device in accordance with
one embodiment of the invention;

[0011] FIG. 6 is a block diagram illustrating data used to
provide a new functional processing capability feature level,
such as a new quality of service level in accordance with one
embodiment of the invention;

[0012] FIG. 7 is a table illustrating examples of quality of
service settings based on priority definitions in accordance
with one embodiment of the invention;

[0013] FIG. 8 is a flowchart illustrating one example of an
application power level adjustment scheme in accordance
with one embodiment of the invention;

[0014] FIG. 9 is a diagram illustrating maximum quality
energy consumption curves and maximum runtime energy
consumption curves;

[0015] FIG. 10 is a flowchart illustrating one example of
a method for dynamically controlling a functional process-
ing capability feature of a portable device in accordance
with one embodiment of the invention;

[0016] FIG. 11 diagrammatically illustrates one example
of a user interface in accordance with one embodiment of the
invention;

[0017] FIG. 12 diagrammatically illustrates one example
of a user interface in accordance with one embodiment of the
invention;

[0018] FIG. 13 diagrammatically illustrates one example
of a user interface in accordance with one embodiment of the
invention;

[0019] FIG. 14 diagrammatically illustrates one example
of a user interface in accordance with one embodiment of the
invention;

[0020] FIG. 15 is a block diagram illustrating one example
of a method for controlling power consumption of a portable
device in accordance with one embodiment of the invention;
and

DK Crown Holdings Inc.
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[0021] FIG. 16 is a block diagram illustrating one example
of'a method for controlling power consumption of a portable
device in accordance with one embodiment of the invention.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0022] Briefly, in one embodiment, a portable device
includes a controller that dynamically controls functional
processing capability features of the device to provide power
for a higher priority feature at the expense of a lower priority
functional processing capability feature consistent with the
data representing user prioritized functional processing
capability features. The controller dynamically controls
functional processing capabilities based on a remaining
power capacity of a battery, and a power consumption level
of the portable device and the user prioritized functional
processing capability features. As such, a user can prioritize
which functional processing capability features of the por-
table device take priority over others and the controller will
take into account the battery capacity and power consump-
tion rate and provide the highest priority feature in view of
this information.

[0023] For example, based on a user’s desired need for a
specific amount of talk time if, for example, the user has
prioritized the voice feature of the device, the controller
calculates the power consumption that would be used by the
voice feature based on the assessment, and the controller
turns those features off as required to meet the talk time level
set by the user. The controlling of the features may also take
into account, for example, received signal strength indica-
tion (RSSI) if desired, or other information if desired. Stored
control data, such as a lookup table that indicates which
parametric settings can be controlled for the device may be
employed to suitably turn on and off features or otherwise
adjust functional processing capability features of the device
to provide power for the higher priority feature at the
expense of a lower priority functional processing capability
feature.

[0024] In one example, a wireless portable device is also
disclosed that includes a wireless signal strength determi-
nator that determines a received signal strength of the
wireless device and a controller that adjusts the functional
processing capability feature of the wireless device based on
the determined received signal strength and based on battery
capacity information. Received signal strength is typically a
quality metric for a communication “channel”. However, as
used herein it can refer to any type of quality metric of any
channel that may be applicable to a wireless device, such as
a “voice-recognition channel” with varying levels of power
usage dependent on ambient noise levels, or a “data storage
channel” where different streams may consume more or less
power depending on the data rate that must be output to the
channel, and based on the fragmentation state of the media.
In this way, received signal strength information is used as
a further input to determine how to best adjust functional
processing capability features of the device. If desired, the
portable device can also take into account network conges-
tion information and adjust functional processing capability
feature of the portable device based on the received signal
strength, battery capacity information and network conges-
tion information. A controller may be operative to determine
an amount of power that will be used during the use of a
given feature and the controller may also enter an emergency
call mode prior to an out-of-power condition, to preserve

Mar. 6, 2008

power for an emergency call in the instance where the
portable device employs cell phone technology, for example.
As such, the controller may be operative to determine an
amount of power that will be used to provide a functional
processing capability feature and to reduce processing capa-
bility features to preserve power for an emergency call.

[0025] In addition, if desired, the portable device may also
determine a power usage rate of the device based on current
operational conditions of the device and predict an amount
of time that an application can continue to run, such as a
game, or any other suitable application, based on the power
usage rate. The portable device may determine whether a
desired application quality of service level can be main-
tained for a desired application run-time length and if so,
adjust power consumption of the device or adjust a quality
of service level provided by the application, in an attempt to
meet the desired application run-time. This may include
shutting down the application to maintain a minimum bat-
tery power energy reserve so that the device may be used for
emergency purposes or to run other higher priority applica-
tions. Quality of service of an application may include, for
example, the image resolution level that is output by the
application to a display for a game or for outputting video at
a certain rate from a suitable video source such as memory
or any other suitable aspect. As such, the application may
continue to run, but may be controlled so that the processor
executing the application and/or circuits used by the appli-
cation output information at a different quality level as
experienced, for example, by a user.

[0026] FIG. 1 illustrates one example of a system 10 that
employs a portable device 12, in this case a wireless portable
device, that communicates through suitable network com-
munications with one or more network elements 14 and
other portable devices 16, if desired. For purposes of illus-
tration only and not limitation, the system will be described
as a wireless communication system, such as a wireless
cellular communication system that can communicate with
web servers, if desired, but may be any other suitable
communication network or combination of communication
networks as desired. In addition, the portable device 12 will
be described, in this example, as a wireless portable device
such as, but not limited to, a wireless cell phone with any
suitable features, a wireless digital audio and/or video
player, a laptop computing device, an email communication
device, or any other suitable portable device that utilizes, for
example, a battery. For purposes of illustration only, the
portable device 12 will be described herein as a cell phone
having suitable features such as voice communication fea-
tures using known cell phone communication circuits, cam-
era features, digital audio storage and playback features,
video storage and playback features, email features, and any
other suitable features as desired.

[0027] As shown, the portable device 12 includes a dis-
play 14 and an antenna 18 for wirelessly communicating
with the wireless network element 15, such as a base station,
base site controller, or any other suitable network element.
The network element 15 may be, for example, a server or
group of servers that, as known in the art, employ one or
more processors and associated memory and any suitable
interfaces or circuits to communicate the information
described herein. Although the network element 15 is shown
as having an antenna 20 it will be understood that the
network element 15 may be a group of elements that
communicate with one another and that the antenna 20 may
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be part of a base station, for example, and another part of the
network element 15 may be a server or circuit in operative
communication with the base station where the base station
can wirelessly communicate information as described
herein. The portable device 12 communicates with a net-
work 22 via a wireless communication link 24, as known in
the art. The network 22 may include one or more wireless
networks including wireless wide area networks, wireless
local area networks, the Internet, intranets, or any other
suitable network or networks. The portable device 16 for
purposes of illustration only, will be referred to as a same
type of portable device 12 that may communicate via a link
28 either directly with portable device 12 via, for example,
a short range wireless communication link such as a Blue-
tooth or any other suitable link and may also utilize a
wireless wide area network link 30 to communicate with the
network 22 or any other suitable device or devices. How-
ever, any suitable communication technique may be
employed.

[0028] The portable device 12, in this example a wireless
portable device, includes a controller 32 that is operative to
adjust a functional processing capability feature of the
portable device 12 based on a determined received signal
strength and battery capacity information. As such, it serves
as a type of signal strength and battery capacity based
dynamic feature controller. A functional processing capabil-
ity feature may include a device feature wherein processing
of data occurs and the processing of data can be adjusted.
For example, a functional processing capability feature may
include a user perceptible feature that is based on the
execution of software application (e.g., any executable code
such as, but not limited to, applets or executable code in any
form) where the control of circuits that effect the processing
of data. Accordingly, functional processing capability fea-
tures may be, for example, an email feature, a game playing
feature, a video playback feature, an audio playback feature,
an audio recording feature, voice communication feature,
the quality of service provided to a user by a particular
application, or any other suitable functional processing
capability feature. As to the quality of service, an application
for example, can be controlled to provide higher quality
features for a user or low quality features for a user. For
example, in the context of a 3D game, the application is
controlled as described herein, for example, to perhaps
render in a higher resolution mode or use fewer primitives
to represent objects depending upon user priority settings
and battery capacity and/or received signal strength indica-
tion information. Another example may be for a video
playback feature, reducing the quality of resolution output or
frame rate for the display. In one example, the controller 32
adjusts the functional processing capability features of the
device by controlling, at an application level, operation of an
application operating on the device based on a determined
signal strength and battery capacity level of the device. An
application may be, for example, a software module or
modules executing on one or more processors such as, but
not limited to, CPU cores, DSP cores, graphics processing
cores or other processors. The controller 32 may be imple-
mented, for example, as a processor executing one or more
suitable software modules that cause the processor or pro-
cessors to carry out the operations described herein. Alter-
natively, the controller 32 may be implemented as discrete
logic in the form of an application specific integrated circuit,
or state machines or any other suitable structure or may be
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implemented by any suitable combination of hardware,
software, and firmware as known in the art.

[0029] FIG. 2 illustrates in block diagram of one example
of the portable device 12, such as a wireless handset device,
such as a cell phone or any other suitable device as noted
above. As shown, the device 12 may include a communi-
cation structure 200 that may include a plurality of buses or
other interconnections as desired to allow the various blocks
to communicate with one another. The portable device 12, in
this example, includes one or more speakers 202, input/
output interfaces 204, such as keypads, graphic user inter-
faces, or any other suitable interfaces, one or more displays,
one or more frame buffers 208, memory 210, a camera 212,
a battery 214, a multimedia processor 216, a baseband
processor 218, a wireless transceiver 220 and the controller
32.

[0030] The multimedia processor 216 may be, for
example, a multimedia core that is separate from or inte-
grated with the baseband processor 218 or controller 32 as
desired. It will be recognized that the functional blocks
illustrated in FIG. 2 may be incorporated as any suitable
structure, such as one or more integrated circuits or other
structures as known in the art. The multimedia processor 216
may be, for example, a graphics processing core in combi-
nation with audio and video processing circuitry to allow the
generation of graphics and/or video for display on one or
more displays 14 and 206 and employs the frame buffer 208
to store intermediate data and final data for display as known
in the art. As shown, the controller 32 may be incorporated
in the multimedia processor or baseband processor or may
be a stand alone integrated circuit if desired. The baseband
processor 218, as known in the art, suitably processes
received signals or signals to be transmitted via wireless
transceiver 220 and may include, for example, any necessary
wireless telephone processing circuitry to process voice or
circuitry to process data information that is received or sent
via the wireless transceiver 220. The battery 214 is opera-
tively coupled to the various elements to supply power when
the device is operated in a battery mode. As used herein, a
battery can include any suitable structure that has a limited
power capacity. For example, the battery 214 may be a
charged capacitor, fuel cell, lithium based power source or
any suitable portable limited power source and may include
one or more limited capacity power sources, such as a
plurality of discrete power sources that are electrically
coupled together, or may take any suitable form as known in
the art.

[0031] The frame buffer 208 may be employed in memory
210 or other memory and may take any suitable form and
may be included, for example, in the multimedia processor
216 or as part of any other module as desired. The frame
buffer 208 and memory 210 may take any suitable form
including, but not limited to, ROM, RAM, optical storage
structures, or any suitable digital storage medium. The
memory 210, or any other suitable memory, may contain the
executable instructions that when executed cause the con-
troller or any processing device to operate as indicated
herein. It will be recognized that the blocks shown in the
figure are meant to show functional blocks and may be
suitably incorporated and combined as desired. As such, the
memory may include suitable registers or the processors
may include the registers or any suitable structure may be
used as understood in the art. As known in the art, the camera
212 may be any suitable image providing circuit including
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a camcorder or any other suitable structure that provides an
image to, for example, the multimedia processor 216 for
processing and display on one or more displays 14 and 206
as known in the art. It will be recognized that the functional
blocks shown in FIG. 2 are merely examples and that any
suitable functions may be employed in a portable device as
known in the art. Also, the controller need not utilize RSSI
information, but instead, or in combination, may incorporate
user priority settings to control the functional processing
capability features of the device. It may also use RSSI
information in addition to user priority information and
battery capacity information as noted above.

[0032] FIG. 3 illustrates one example of a method for
dynamically controlling a functional processing capability
feature of the portable device that may be implemented
using one or more of the blocks shown in FIG. 2. In addition,
any other suitable element including a network element 15
remote from the device 12 may perform the operations. It
will also be recognized that the order of operations of the
methods described herein may be suitably changed as rec-
ognized by one of ordinary skill in the art depending upon
a desired outcome. As shown, the method starts in block 302
when the wireless portable device has power and is in an
on” state. In block 304, the method includes determining a
received signal strength for the portable device. This may be
done, for example, by a received signal strength determina-
tor, as known in the art, which may be part of the wireless
transceiver 220 or any other suitable logic that determines a
received signal strength by the portable device and may be
in the form of received signal strength indication (RSSI)
which may be determined either by processing received
signals or receiving a value indicating the signal strength
from an external device such as another mobile device or
from the network if desired. Based on the received signal
strength information, the method includes, as shown in
block 306, adjusting a functional processing capability fea-
ture of the portable device and based on battery capacity
information. The battery capacity information may be
obtained, for example, by the controller 32 or from any other
suitable battery capacity detection or determination circuit
or may be stored in a register or any other memory location.
The battery capacity information may be, for example,
information representing how much remaining power is
available from the battery at a given point in time. The
battery capacity information may also include information
indicating the capacity in terms of the amount of energy
(E.G., joules of energy) available from the battery. This can
be represented in any suitable manner such as power per
time such as a number of microwatts that are available per
unit time given a current or expected operating load of the
device, or it may simply be the number of ampere-hours
which would be independent of any current or expected load
on the device, or other suitable representation. The effective
energy from a battery is usually not a linear function of time
or load, so this data can be looked up through a table, or
queried from the battery itself (for “smart” batteries).
[0033] Adjusting functional processing capability feature
of the device may be performed, for example, by the
controller 32 or any other suitable element and may include,
for example, selecting which software application will oper-
ate on the device based on the determined received signal
strength and battery capacity information. For example, a
phone or voice application may be given priority over an
email application and as such, the email application may be
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shut down or limited to receiving only emails from specific
designated senders as set, for example, through a graphic
user interface. This may require some communication with
a server to ensure that the server held back any e-mail from
senders not on the current list of acceptable senders. The
priority based functional processing capability feature con-
trol acts, for example, to shut down if desired, lower priority
applications to allow enough battery capacity to operate the
primary or higher priority applications.

[0034] Alternatively, functional processing capability fea-
tures of the device may be adjusted at an application level so
that a given application is controlled so that it provides a
different quality of service to the user based on the deter-
mined received signal strength and battery capacity infor-
mation. Examples of such operations are also provided
below.

[0035] FIG. 4 is a block diagram illustrating the controller
32 as an application level power management system 400.
The system may be within the portable device 12 and in this
example, includes memory containing battery performance
data 402The battery performance data 402 may be historical
data of the capacity consumed by a particular application
using particular operating parameters (e.g., processor clock
and voltage settings, RSSI, other applications running) for a
relevant unit (e.g., per unit of talk time). In this example, the
battery performance data would be a array of data with
multiple entries that could be pre-populated and then
updated over time with actual usage information. The manu-
facturer can provide this information as well (e.g., perfor-
mance vs. loading and versus battery age). The system then
keeps track of loading levels and battery age. The battery
performance degrades over time, and battery management
systems (e.g., in laptop computers) keep track of how often
a battery is discharged and charged, and maintain an updated
amp*hours (or capacity) rating. Table 402 can contain data
allowing the device to predict battery energy capacity for
different power consumption levels (i.e. for different current
or power draw levels) across different temperatures and for
different wear levels of the batteries (note that maximum
stored charge typically drops after multiple charge/discharge
cycles since many batteries are in fact consumables with
limited lifetime—e.g. 2 years). These battery tables can
generally be pre-computed (e.g. manufacturer tables). The
application power sensor 426 can be used to measure
application power, or this can be inferred by the derivative
(rate of change over time) of the battery energy level 406, so
application power levels need not be stored in the table. It
can also hold data indicating how much power different
applications/services would consume, in various configura-
tions of those apps/services.

[0036] The device may include a battery energy level
monitor 404, memory containing received signal strength
information 406, auxiliary sensors such as temperature sen-
sors 408 that provide temperature information 409 to the
controller 32 and memory containing network congestion
information 410. A graphic user interface 412 is shown
which allows a user to select on a per application basis for
example, whether the controller should control features to
allow the maximum application runtime that the user desires
or a maximum quality of service that the application pro-
vides or any suitable level therebetween. The graphic 414
presented on a display provides selectable application runt-
ime information 416 within a range of the controller either
providing a maximum quality of service level by the appli-
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cation or a maximum application run length time. The
desired application quality of service information is selected
by the user and shown as information 418 and is provided to
the controller. Alternatively, the user specified runtime
length for each application may be provided as shown as
data 420 as selected through a suitable graphic user interface
or other suitable interface. In this example, the controller 32
is a suitably programmed processor or set of processors that
include, for example, an application processing portion 422
that executes the application software 424 such as a game,
an email application, voice application, digital audio play-
back application, camera application, or any other suitable
code used in conjunction with a feature selectable by the
user. The controller also includes an application power
sensor module 426 that may be for example, software
executed by the controller in addition to a total power
calculator and application runtime predictor module 428 and
quality of service selector 430 both of which may be
implemented as software modules executed by the controller
32.

[0037] The battery performance data 402 can be data, for
example, prestored in memory for the given battery that is
present in the portable device. The battery performance data
402 may be provided, for example, by a battery manufac-
turer or from any other suitable source and indicates for the
particular battery type, and at a given voltage level, the
amount of power that the battery can provide. The battery
energy level monitor 404 monitors the present voltage level
and provides a current battery level 406 which may then be
used by the total power calculator and application runtime
predictor 428 to determine how much battery capacity the
battery can currently provide by, for example, using the
battery level 406 to look up the corresponding power that the
battery can provide. It will be recognized, however, that any
other suitable technique may be used to determine the
battery capacity information. The received signal strength
information 406 may be used to determine how to control
various applications or functional processing capability fea-
tures as further described below. The application power
sensor 426 may be, for example, a current sense circuit or
voltage sense circuit for the application processor 422 to
determine how much power is being consumed when
executing the application software 424. The application
power usage information 440 is also provided to the total
power calculator and application runtime predictor 428. The
total power calculator and application runtime predictor 428
determines the amount of time, for example, that the current
application 424 can be run at its current level based on the
current amount of power usage 440, and the battery capacity
information. The total power calculator and application
runtime predictor then predicts, for example, the runtime
length of the application (functional processing capability
features provided by the application) and selects a suitable
quality of service to meet the runtime goal information 418
set by the user. The quality of service selection then deter-
mines whether the application processor 422 needs to
dynamically control the processing by the application pro-
cessor of the application software 424 by providing, for
example, setting information 442 for the application proces-
sor. The received signal strength indicator 406 serves as a
wireless signal strength determinator that determines a
received signal strength of the portable device. The auxiliary
sensor information 409 may be used to better predict
remaining battery capacity. For example, if the temperature
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of the device or controller is high, more leakage and more
power consumption may occur.

[0038] The total power calculator and application runtime
predictor 428 serves as a battery capacity determinator and
generates battery capacity information for use in determin-
ing the estimated runtime that can be provided by the current
battery capacity. In one embodiment, the controller 32
adjusts the functional processing capability features of the
portable device by selecting which application will operate
on the device based on the determined received signal
strength and battery capacity information. For example,
when a low signal strength is detected, the controller 32 may
increase power consumption by increasing the transmit
power of the wireless transceiver 220 and may also shut off
applications or control, at an application level, the operation
of an application to reduce the power consumed by one or
more applications. The total power calculator and applica-
tion runtime predictor estimates how much power will be
used under a given operating condition.

[0039] In the example where the graphic user interface
412 provides, for example, a bar graph or other suitable
graphic user interface to allow a user to set a talk time
threshold, the user may set, for example, a minimum fifteen
minute talk time threshold for an emergency call mode, for
example. The controller 32 sets the functional processing
capability feature based on the user settable talk time
threshold by, for example, shutting down all currently oper-
ating applications if the remaining battery capacity threshold
is reached in order to preserve the desired talk time desig-
nated by the settable talk time threshold. The controller 32
leaves “on” the circuitry and other applications associated
with the voice communication to facilitate the voice opera-
tion, but may shut down or otherwise lower power con-
sumption with all other operations. This may enable a user
to set a minimum emergency call time period by refraining
from running other applications (e.g., operate in its camera
mode, allow music to be played back, etc.) when the reserve
threshold time is met. When the reserved power level is
reserved for an emergency call, the controller 32 determines
an estimate of the amount of power (e.g., battery capacity)
that will be used to provide the functional processing
capability feature that is selected by the user and reduces the
other processing capability features to preserve power for an
emergency call. An emergency call may be a call, for
example, that is a 911 call. The device is controlled to
reserve an emergency call power level and shuts down other
applications that if left to run, would reduce the battery
power to a point where an emergency call could not be
carried out or an important call would not be received (such
as from a designated sender such as a spouse or child).
[0040] FIG. 5 illustrates one example of a method accord-
ing to one embodiment of the invention that allows a user to
reserve an emergency call period by setting, for example, an
emergency call power threshold and control the device to
dynamically control functional processing capability fea-
tures of the device in a way that attempts to maximize the
runtime of an application until the emergency call threshold
is met.

[0041] Referring also to FIG. 9, an application energy
consumption versus time curve diagram illustrates dynamic
functional processing capability feature adjustments (of
which quality of service adjustments are one example) made
by the controller 32 at set thresholds 902 and 904, such as
the application runtime information 416 (see FIG. 4). The
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reserve battery energy level 906 may be used, for example,
for voice calls. The available energy above this level may be
used for playing games, using cameras or other features.
However, once the battery energy level 908 is met, the
controller 32 does not allow certain applications or features
(e.g., a game application) to be executed. Instead, in this
mode of operation controller 32 may only allow a voice
mode to be activated. Within the battery level range 906 are
further prioritization of applications. For example, the emer-
gency call level 910 may be the highest priority level in that
no other applications are allowed to run once this battery
capacity level has been reached to allow the device at least
to be used for emergency calls for safety reasons. Lesser
priority levels may be set within battery level range 906 for
other applications. For example, a e-mail communication
application may have a lesser priority than the emergency
call level 910 and a music play back application may have
a priority level less than the e-mail communication appli-
cation but more than exemplary game application priority
level described above. In this exemplary embodiment, once
battery energy level 908 is met or reached, the exemplary
game application will be shut down stopping further game
application play. As the battery energy level 908 transitions
through to emergency call level 910 (as a result of battery
power consumption), music playback application will be the
next application shut down followed by the e-mail commu-
nication application. Thereby, upon reaching battery level
910 only voice communications will be able to be per-
formed. It will be recognized that the device may be
configured so that any suitable application or feature may
serve as the highest priority feature. For example, one other
mode might be “shut off everything NOT related to my
game”. For example, if a user is on a plane (or just don’t
want any calls) and wants to play a game or listen to music
the user interface allows the user to select a mode to shut off
the radio frequency portion of the phone and prioritize
certain applications over the phone-call portion while opti-
mizing battery life. Or if a map is downloaded to the phone
and it is a high priority map (the only map available is the
one on the phone), the user may not want the radio frequency
transmitting portions on and consuming power since they
may want the map to be available as highest priority.

[0042] Referring back to FIG. 5, the method 500 includes
determining the received signal strength and remaining
battery power capacity (as shown in block 304). As shown
in block 502, the method includes determining the available
device quality of service levels based on the RSSI and
determined remaining battery capacity. This is shown in
further detail by blocks 504 and 506. As shown this may
include, for example, receiving the user configurable input
quality of service levels through the graphic user interface
412. The user may set the quality of service levels on a per
application basis or any suitable basis. This may include
selecting a given application for a maximum available
runtime or to instead maximize the quality of service irre-
spective of the amount of power it may consume. As such,
the graphic user interface 412 is used to receive the user
input and stores in a lookup table (or other suitable storage
mechanism) the quality of service level and corresponding
power control data for different quality of service levels on
a per application basis or other suitable basis. The corre-
sponding power control data may include, for example, the
operational clock rates and supply voltage levels for given
processing cores or application specific integrated circuits

Mar. 6, 2008

that are used by the application, such as one or more
graphics processing cores if the application is a game. Any
other suitable power control information may be used to
reduce or increase power consumption for a given applica-
tion. Although this example is described with reference to
controlling power on a per application basis, it will be
recognized that the power is controlled on any functional
processing capability feature basis.

[0043] As shown in block 508, if the determined quality of
service or functional processing capability feature utilizes
power for a given runtime length that is above the emer-
gency call threshold, meaning that there is enough power to
both run the application at a quality of service setting as
designated by the user, the method continues to block 510 to
control the device to adjust the current quality of service
setting to a new setting level based on predicted future
power usage levels at the new setting. As such, if it is
predicted that the desired quality of service level that is set
by the user can only be maintained by, for example, increas-
ing power usage then power settings are changed to meet the
quality of service setting. However, as shown in block 512,
if the quality of service feature that has been selected and the
amount of power to meet that quality of service level is not
available in comparison to an emergency call threshold, the
device will enter the emergency call mode and effectively
shut down all applications to reserve remaining power for
voice communications (e.g., emergency calls), should one
need to be made. As such, the controller can shut down
functional processing capability features of the wireless
device to reduce power consumption to preserve power for
an emergency call. The controller 32, or processor that
provides the GUI, when it receives the user configurable
input quality of service levels through the graphic user
interface, stores the configuration information as functional
processing capability feature setting data that includes, for
example, clock settings and/or associated voltage level set-
tings for circuits within the device as required to meet a
given quality of service setting.

[0044] Also, in one example, to effect a functional pro-
cessing capability feature, when the device is in an emer-
gency call mode, the controller reduces the display capabil-
ity of the wireless device by shutting down one of multiple
displays or uses a smaller display portion of a single display
during the emergency call mode to conserve power. As such,
the functional processing capability of the device is changed
since it need only process data for a display in a smaller
portion of a screen or output to a single display instead of
multiple displays. Block 514 shows in more detail one
example of controlling the device to adjust functional pro-
cessing capability features that use a lookup table that
contains the settings for the device such as register settings
that define clock frequencies and power supply voltage level
settings, for example, for various circuits within the device
are stored in a lookup table. To adjust the power consump-
tion level of, for example, a particular processing core or
portions within a processing core, these values are written to
control registers for the various circuits. This control is
based on both remaining battery capacity and a received
signal strength indication as noted above. It will be recog-
nized that the operation can be changed to allow a user to
de-select an emergency power mode so that a game can be
played or other feature can be used if desired.

[0045] FIG. 6 is a block diagram illustrating one example
of functional processing capability feature setting data. On
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a dynamic basis, such as multiple times per second or any
other suitable period, the controller 32 samples the RSSI
information 406 and also determines the battery capacity
level. As shown 6 for a setting 600 where the received signal
strength indication is high and the battery capacity is deter-
mined to be high, and network congestion information 410
indicates that there is low network congestion, a new quality
of service setting or functional processing capability feature
level for application 1 is set to the highest of quality service
level for that application. Another table can be used that has
the specific clock frequency settings, supply voltage settings
or other control settings. When conditions change such as
where the received signal strength is still high is shown by
settings 602, but the battery capacity is decreased to a low
level. A different application, shown as App. 2, may be set
to a low quality service level so that for example a game that
is being played if it is determined to be App. 2 may operate
in a lower quality manner by the controller 32 causing a
frame rate change from 30 frames per second being output
to 15 frames per second being output, or may change a
graphics resolution level so that the graphics images are less
clear which may take less processing capacity to create and
hence less current draw to save power since the battery
capacity is low. As such, as shown in this particular example,
received signal strength, battery capacity and network con-
gestion information is used to determine the functional
processing capability feature level for a particular applica-
tion. In another example, if the network congestion is high
and the signal strength level is low, the device may need to
increase power consumption for the application that controls
voice communication to output a higher transmit signal level
in an attempt to provide a necessary level of communication
with the network. This may be done at the expense of
another application which may be shut off to allow the voice
application to take priority. Alternatively, the device may
enter a reduced power mode in response to the network
congestion information indicating that a decrease in network
congestion has occurred since this may indicate that it may
take less power to transmit a signal in a lower network
congestion situation. Other functional processing capability
features of the device may also be controlled based on
network congestion, received signal strength and battery
capacity.

[0046] FIG. 7 is a flowchart illustrating another example
of a method of dynamically controlling a functional pro-
cessing capability feature of a portable device in accordance
with one embodiment to the invention. As shown in block
700, the method includes controlling the sample rate of an
RSSVsignal energy check to occur periodically as desired
such as every few seconds or other suitable period. As
shown in block 702, the method includes sampling an RSSI
energy and current power usage levels of the device. As
shown in block 704, the method includes determining if the
reserved energy level (see FIG. 9) has been exceeded. This
may be done for example by determining the current battery
capacity and determining from the power usage levels of the
device if the battery capacity level will fall below the reserve
energy level. If so, as shown in block 706, the method
includes notifying a user or exiting the application. How-
ever, as shown in block 704 if the reserve time is not
exceeded, the method includes predicting how long a par-
ticular application can run at the current power usage level
based on a current quality of service setting at which the
application is operating 708. As shown in block 710, the
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method includes sampling the current power being con-
sumed by the current application setting and also setting a
quality of service target for the application. As such, block
710 refers to looking up the QoS Target for the “Working
Set” (or active set) of running applications for the compari-
son in block 712. Run-length is a QoS target—if it is not met
in as shown in block 712, then adjustments are made as
shown in blocks 714 and 716 to accommodate this and try
to extend run-time. For example, as shown in block 712, the
method includes determining whether the quality of service
that was set has met an optimal quality of services as desired
by the user. This is done using FIG. 6, and the another table
containing desired clock frequency settings and/or power
supply voltage settings as noted above. Inputs 418, 420
sampled as shown in block 710 are used to guide the
adjustment.

[0047] If the quality of service setting is already at an
optimal setting, the method begins over again. However, if
the quality of service does not meet the optimal quality of
services level, the method includes, as shown in block 714,
looking up the quality of service adjustment factors in a
look-up table for the current running applications and select-
ing revised power profiles for each of the applications based
on the information in the look-up table. By way of example,
the look-up table may include the information shown in FIG.
6 as well as additional information as to how to set circuits
or functional blocks of the device to change power con-
sumption levels of the various applications to allow a quality
of service to be met for a higher priority application. For
example, if the priority application is a game being
executed, and another application such as a camera appli-
cation is active, the camera application can be controlled so
that a lower quality resolution image is taken by the camera
to provide enough power to run the game at a higher quality
resolution level. As shown in block 716, the method includes
applying the revised power profile which may include for
example setting suitable register settings to control clock
frequencies of circuits or supply voltages of circuits as
known in the art to enable the new quality of service to be
provided by the application.

[0048] FIG. 8 illustrates another method for dynamically
controlling operation of a device to provide power savings.
Unlike the processes described above, no received signal
strength indication is necessary. This method may also be
carried out by the controller 32 or any other suitable struc-
ture. As shown in block 800, the method includes determin-
ing remaining power capacity of the battery. As shown in
block 802, the method includes determining a power con-
sumption level of the device such as by determining the
current power used by the elements of the device and based
on user or otherwise prioritized functional process capability
features, and in response to the remaining power capacity of
the battery and the power consumption rate of the portable
device, dynamically controlling the device as shown in 804.
The operation of the device is based on user feature priority
settings to provide power to run higher priority features at
the expense of a lower priority functional processing capa-
bility feature consistent with the user prioritized functional
processing capability features. The method may also include
obtaining data representing user prioritized functional pro-
cessing capability features such as from a storage location in
the device, but can be received wirelessly by the device from
the network or other wireless device. In this example, a user,
through a graphical user interface, or any other suitable
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interface can classify applications that are available on the
portable device as being higher priority or lower priority as
illustrated for example in FIG. 10. In this example, as the
battery level drops, the device runs applications that are of
a higher priority while terminating or not allowing execution
of lower priority applications. A user may also configure
how much battery power to reserve for critical applications
such as for emergency 911 calls, or other suitable operations.
The graphical user interface 412 can also provide data that
allows the user to specify an action to be taken once the
battery power level has dropped to a threshold level. For
example, a user may choose to disable a use of a non-critical
applications or allow the device to instead provide a warning
to the user that the threshold has been reached.

[0049] By was of illustration, through a user interface, the
user may set for example the priority level for a given device
function so that user settings 1000 may be entered through
a graphic user interface. The graphic user interface may also
for example allow the user to set the priority level 1002 of
the various device functions (also referred to as applica-
tions). In this example, the voice or phone function has been
set at the highest priority and the user setting is for ten
minutes as shown by quality of service settings 1004 so that
the device will attempt to allow at least a minimum of 10
minutes of talk time as the priority. As the power capacity of
the device battery decreases, lower priority functions are
either shut down or the quality of service of a feature is
reduced in an attempt to conserve battery power. In this
example, a digital audio player play time is set for 10
minutes (and/or a volume level can be set) the resolution of
the video, such as from a camera or video playback circuit
such as an MPEG decoder may be set, the e-mail application
may be set to allow only one megabyte of e-mail data to be
received or just headers to be received and, for device
functions such as games, the frames per second of output
resolution on a display may be set to a particular setting. As
such the prioritized features 1004 may include data that
represents a talk time threshold, such as 10 minutes and the
controller 32 dynamically controls the functional process
capability features of the device to provide power for a voice
communication feature at the expense of a lower priority
feature, such as a game playing feature, consistent with the
talk time threshold as the remaining power capacity of the
battery decreases. The controller 32, in response to the
remaining power capacity of the battery, a power consump-
tion rate of the portable device and user prioritized func-
tional processing capability features, dynamically controls
the functional processing capability features to provide
power for a higher priority feature at the expense of a lower
priority functional processing capability feature consistent
with the user prioritized information.

[0050] FIG. 11 illustrates one example of a graphic user
interface 1100 that provides selectable priority information
shown as “critical” or “noncritical” for various applications
(e.g., functional processing capability features) of the device
shown as 1102. As such, the user interface 1100 provides
selectable functional processing capability feature priority
data 1104 when selected, provides the selected feature
priority dated to memory for storage as the data representing
the user prioritized functional processing capability features.
[0051] FIG. 12 illustrates another example of another
portion of the graphic user interface 1200 that indicates for
a high priority application type, the user is able to set the
reserve battery power level as a percentage of total battery
power as shown by the graphic 1202. The graphic user
interface 1200 also provides selectable notification informa-
tion 1204 to allow the user to select whether to provide an
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alert message that denies use of noncritical application or a
message requesting permission to run a noncritical applica-
tion.

[0052] FIG. 13 illustrates another example of a graphic
user interface 1300 that provides feature priority data but in
a more prioritized manner to allow, for example, five priority
settings per application. FIG. 14 illustrates a graphic user
interface 1400 for providing selectability of reserve battery
power levels for a given application priority setting.
[0053] If desired, the method may also include dynami-
cally controlling operation of the device based on the
priority information, based on the battery capacity and based
on received signal strength information. For example, if the
received signal strength information indicates that the signal
strength is decreasing, the controller 32 may shut off a lower
priority application to allow additional power to be used for
a higher transmit power during the high priority voice
operation. Other control techniques will be recognized by
one of ordinary skill in the art.

[0054] As shown in FIGS. 13 and 14 a user can reserve
battery power based on priority. Using a graphical user
interface, such as a control panel, the user reserves battery
power based on application priority. For example, priority 1
applications can reserve 20% battery power. When the
battery power has been drained to this level, only priority 1
applications are used. Priority 2 applications may be con-
figured to require 40% battery power and when there is
greater than 40% battery power, priority 2 or higher appli-
cations are allowed to be run.

[0055] FIG. 15 illustrates another method for providing
power control in a portable device which also takes into
account network congestion level as previously described
with reference to FIG. 6. As shown in block 1500, the
method may include continuing to receive signal strength
information and remaining battery power capacity along
with the network congestion level information. As shown in
block 1502, the method includes entering a lower power
mode of the device based on the detected decreased con-
gestion level. For example, if the network congestion level
has gone down since the last assessment, the device under
control of the controller, enters into a low power mode since
less transmit power is required and the device can go into a
power saving mode as desired.

[0056] FIG. 16 illustrates another method that includes as
shown in block 1600, if the network congestion levels is
beyond the desired threshold such as indicating that the
network congestion level has increased, the controller
causes an increase in the signal transmit power of the device
and reduced power consumption is caused by the decrease in
other feature capabilities to partly offset the increase in
transmit power. Alternatively, a controller repeatedly sends
packets at current power levels based on the indication that
the remaining battery capacity is at a suitable level and the
network congestion level has increased, for example. Alter-
natively, where there is high network congestion, the net-
work may signal the portable device indicating a high
congestion condition and the information, in addition to the
received signal strength indication and battery capacity, is
used to trigger a lower power mode for the device since the
device does not attempt to send data during high network
congestion since the likelihood of a successful transmission
is lower.

[0057] As noted above, among other advantages, the user
may prioritize applications or operations of other features of
the portable device and based on the users need for a specific
amount of talk time or runtime of an application, the
controller calculates the power consumption of the desired
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feature alone or in combination with signal strength. Based
on this assessment the device may turn those features or
applications off as required to meet the talk time or runtime
setting or may suitably reduce the quality of service of an
application to meet the runtime requirements. In addition,
reserve power may be maintained if desired and during the
reserve time only basic operation of the device may be
employed to conserve power for emergency calls or other
operations. Other advantages will be recognized by those of
ordinary skill in the art.

[0058] The above detailed description of the invention and
the examples described therein have been presented for the
purposes of illustration and description only and not by
limitation. It is therefore contemplated that the present
invention cover any and all modifications, variations or
equivalents that fall within the spirit and scope of the basic
underlying principles disclosed above and claimed herein.

What is claimed is:

1. A portable device comprising:

a battery;

a controller, operatively coupled to the battery, and
responsive to (i) a remaining power capacity of a
battery and (ii) a power consumption rate of the por-
table device and based on prioritized functional pro-
cessing capability features of the portable device,
dynamically control functional processing capability
features of the device to provide power for a higher
priority feature at the expense of a lower priority
functional processing capability feature consistent with
the prioritized functional processing capability fea-
tures.

2. The portable device of claim 1 wherein the data
representing user prioritized features comprises data repre-
senting a talk time threshold and wherein the controller is
operative to dynamically control functional processing capa-
bility features of the device to provide power for a voice
communication feature at the expense of a lower priority
feature consistent with the talk time threshold as a power
capacity of the battery decreases.

3. The portable device of claim 1 comprising a user
interface operative to provide selectable functional process-
ing capability feature priority data and to provide selected
feature priority data to the memory for storage as the data
representing prioritized functional processing capability fea-
tures.

4. The portable device of claim 1 wherein the controller
is also operative to dynamically control operation of the
device to provide power for a higher priority functional
processing capability feature at the expense of a lower
priority feature consistent with the data representing user
prioritized features as a power capacity of the battery
decreases based on received signal strength information.

5. A wireless portable device comprising:

a wireless signal strength determinator operative to deter-
mine a received signal strength of the portable device;
and

a controller, operatively coupled to the wireless signal
strength determinator, and operative to adjust a func-
tional processing capability feature of the wireless
portable device based on the determined received sig-
nal strength and battery capacity information.

6. The wireless device of claim 5 wherein the controller

adjusts the functional processing capability feature of the
device by controlling, at an application level, operation of an
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application operating on the device based on the determined
received signal strength and battery capacity information.

7. The wireless device of claim 5 comprising:

a battery; and

a battery capacity determinator operatively coupled to the
battery and operative to generate the battery capacity
information based on a remaining battery capacity of
the battery.

8. The wireless device of claim 5 wherein the controller
adjusts the functional processing capability features of the
device by selecting which application will operate on the
device based on the determined received signal strength and
battery capacity information.

9. The wireless device of claim 5 comprising a user
interface operative to provide a user settable talk time
threshold and wherein the controller is operative to set the
functional processing capability feature based on the user
settable talk time threshold to reduce functional processing
capability feature to preserve a desired talk time indicated by
the user settable talk time threshold.

10. The wireless device of claim 5 wherein the controller
is operative to determine an amount of power that will be
used to provide a functional processing capability feature
and is operative to reduce processing capability features to
preserve power for an emergency call.

11. The wireless device of claim 10 wherein the controller
is operative to shut down functional processing capability
features of the wireless device to reduce power consumption
to preserve power for the emergency call.

12. The wireless device of claim 5 comprising memory,
operatively coupled to the controller, that stores data repre-
senting functional processing capability feature setting data.

13. The wireless device of claim 11 wherein the controller
reduces display capability of the wireless device when in an
emergency call mode.

14. A portable device comprising:

a wireless signal strength determinator operative to deter-
mine a received signal strength of the wireless device;
and

a controller, operatively coupled to the wireless signal
strength determinator, operative to adjust a functional
processing capability feature of the wireless device
based on the determined received signal strength, bat-
tery capacity information and network congestion
information.

15. The wireless device of claim 14 comprising a wireless
receiver operative to receive the network congestion infor-
mation from a wireless network communication signal.

16. The wireless device of claim 14 wherein the controller
adjusts the functional processing capability feature of the
device by controlling, at an application level, operation of an
application operating on the device based on the determined
received signal strength and battery capacity information.

17. The wireless device of claim 14 comprising:

a battery; and

a battery capacity determinator operatively coupled to the
battery and operative to generate the battery capacity
information based on a remaining battery capacity of
the battery.

18. The wireless device of claim 14 wherein the controller
is operative to adjust the functional processing capability
feature of the device by selecting which application will
operate on the device based on the determined received
signal strength and battery capacity information.
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19. The wireless device of claim 14 comprising a user
interface operative to provide a user settable talk time
threshold and wherein the controller is operative to set the
functional processing capability feature based on the user
settable talk time threshold to preserve a desired talk time
indicated by the user settable talk time threshold.

20. The wireless device of claim 14 wherein the controller
is operative to determine an amount of power that will be
used to provide a functional processing capability feature
and is operative to enter an emergency call mode prior to an
out of power condition, to preserve power for an emergency
call.

21. The wireless device of claim 20 wherein the controller
is operative to shut down functional processing capability
features of the wireless device to reduce power consumption
to preserve power for the emergency call.

22. The wireless device of claim 14 comprising memory,
operatively coupled to the controller, that stores data repre-
senting functional processing capability feature setting data.

23. The wireless device of claim 21 wherein the controller
reduces display capability of the wireless device when in an
emergency call mode.

24. A method comprising:

obtaining data representing user prioritized functional

processing capability feature; and

based on user prioritized functional processing capability

features of a portable device and in response to a
remaining power capacity of a battery in the device and
a power consumption rate of the portable device,
dynamically controlling operation of device to provide
power for a higher priority functional processing capa-
bility feature at the expense of a lower priority func-
tional processing capability feature consistent with the
user prioritized functional processing capability fea-
tures.

25. The method of claim 24 wherein the user prioritized
functional processing capability features comprises data
representing a talk time threshold and wherein the method
includes dynamically controlling operation of the device to
provide power for a higher priority functional processing
capability feature at the expense of a lower priority func-
tional processing capability feature consistent with the talk
time threshold as a power capacity of the battery decreases.

26. The method of claim 24 comprising providing select-
able functional processing capability feature priority data
and storing data in memory representing selected user
prioritized functional processing capability features.

27. The method of claim 24 wherein dynamically con-
trolling operation of the device to provide power for a higher
priority functional processing capability feature at the
expense of a lower priority feature consistent with the data
representing user prioritized functional processing capabil-
ity features as a power capacity of the battery decreases is
also done based on received signal strength information.

28. A method comprising:

determining a received signal strength for a portable

device; and

adjusting a functional processing capability feature of the

portable device based on the determined received sig-
nal strength and battery capacity information.
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29. The method of claim 28 comprising adjusting the
functional processing capability feature of the device by
controlling, at an application level, operation of an applica-
tion operating on the device based on the determined
received signal strength and battery capacity information.

30. The method of claim 28 wherein adjusting the func-
tional processing capability features of the device comprises
selecting which application will operate on the device based
on the determined received signal strength and battery
capacity information.

31. The method of claim 28 comprising using a user
settable talk time threshold and setting the functional pro-
cessing capability feature based on the user settable talk time
threshold to in an effort to preserve a desired talk time
indicated by the user settable talk time threshold.

32. The method of claim 28 comprising determining an
amount of power that will be used to provide a functional
processing capability feature and is operative to reduce
processing capability features to preserve power for an
emergency call.

33. The method of claim 28 comprising shutting down
functional processing capability features of the wireless
device to reduce power consumption to preserve power for
the emergency call.

34. The method of claim 32 comprising reducing display
capability of the wireless device when in the emergency call
mode.

35. The method of claim 28 further comprising adjusting
a functional processing capability feature of the portable
device based on network congestion information.

36. The method of claim 35 comprising causing the
portable device to enter a reduced power mode in response
to the network congestion information indicating a decrease
in network congestion.

37. The method of claim 35 comprising determining if the
network congestion information indicates a network con-
gestion level at or beyond a desired high level threshold and
if so, increasing signal transmit power of the portable device
and reducing power consumption caused by other features,
to partly offset the additional power consumption caused by
the increase in transmit power.

38. The method of claim 35 comprising determining if the
network congestion information indicates a network con-
gestion level at or beyond a desired high level threshold and
if so, repeating a sending of packets at a current power level.

39. The method of claim 28 comprising determining a
power usage rate of the device based on a current operational
condition of the device, predicting an amount of time that an
application can continue to run based on the power usage
rate; determine whether a desired application quality of
service level can be maintained for a desired application
run-time; if so, adjusting power consumption of the device
and a quality of service level provided by the application in
an attempt to meet the desired application run-time.

40. The method of claim 39 wherein adjusting power
consumption of the device and a quality of service level
provided by the application in an attempt to meet the desired
application run-time comprises shutting down the applica-
tion to maintain a minimum battery power energy reserve.
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