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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 features 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 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. 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.
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PORTABLE DEVICE WITH PRIORITY BASED POWER SAVINGS CONTROL AND
METHOD THEREOF

FINLD OF THE DISCLOSURE
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isclosure velates generally 1o devices having batteries, and more particularty

powered devices that employ powsr saving management operations.

raes

BACKOGROUND OF THE DISCLOSURE

1002} Portable devices, such as digitad audio andfor video players, cell phones, cameras,
cameoTders, or sy other suitable portable devices, have Hmited ballery capacity. Inthe caseofa

wireless vell phone device, the device can also operate in coviremments with differing network

signal strepgtie. When the capacity of g battery drops below a thresheld, known portable
devices can operate i & low battery condition and reduce power consumption such as by, for

a

cxampie, dimmung displays. In addition, low battary power modes can result in the shaiting
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the device at varying levels of operation. For example, inteprate

o

circuits are known i go inte low power stafes when g battery lovel has reached a low battery
2y ,&1 ‘-\3-".‘\“5 '\"\?_'l' e “\f Koty AT £ 2 % 'g' vyt i { 3 N 'lk"‘ Ly i"{\ g‘ e Y t # h

evel, Uloek Bregquencies to certain functional blocks within the integrated clrowit or the
entive mtegraied cironil may be put g a low power mode. This may be carried ou, for example,

by varying clock frequencies i virlous circuits and lowering sopply voltages o various internal
crroulls to an indegrated cirenit, such as an applivation specific integrated civeuit, gevieral purpose
provessor, baschand processor or any other cirenit as desired, However, users are trmcaily most
concerned with the amouat of play time of a digital audio or video plaving device or the talk Bime

~

rematnng of w cell phone for the ability o use the portable device for st Teast an emergency call,

iy

¥

However, 1 areas with fow network signal strength, 3t may take more units of hattery capaeity

o
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of talk e to provide seitable communication levels. Accordingly, having Rmetional

¥

blocks or cirendts “power dowi” in g low battery level condition may be ton fate when the

RHURH In additton, portable devices are kuown thet have many difforent software

applications and foatures, such as the ability fo play games, play dighial media, have camenms,

cameorder  functionality, omail applications, volce communication capabilities, and other
features,  However, sach festure can consume differing amounts of power and may have a

different metric that is tnportant for the given applivation or featwre. For example, when playing

& game on a portable device, the amonat of tme © play the pame may be an important metrie

2 user and for digitel sudio playing device, the amount of time that & song{s) can be Hatened to

may be an important mednc, the amwount of falk Hime may be important v oa voics

&

conuwnunication foature in g cell phone and the nunber or size of emails that can by received may

%

be relevant for an eratl feature. Enown devives may allow a nser 1o set g threshold of romaining
batiery capacity so that when the battery capacity reaches the minimum level sat, cortain power
reduction opurations take place in an effort (o save battery power. However, some qsers may be

more coneorned with the available featres and less concerned with the hattery vondition,
{4} Thereforg, a noed oxists for an unproved power management operation in portable

v et i cvened d PRI S DRI SRS NN S,
deviges andfor ponable wireless devices,

Lk
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BRIEF DESCRIF

.fm

TON OF THE DRAWINGS
REE ) The imvention will be more readily understood i view of the Hllowing

deseription when accompanied by the figures below and wherein Hke roforoncse numerals

poc

086} FEG. 1 i g block diagram dlustrating one oxample of & systens amploving a

wirgless portable devies in aocordance with voe embodiment of the invention;

HEUU FICGL 2 3 a blook disgram lustrating one example of a portable device in
avcordance with one embodiment of the invention;

HIHRY FIG. 3 18 a Howchart ilustrating one example of 8 method for dynamically
controliing a humctions] provessing capability feature of 8 portable device in accordance with ong

HHIY FIG. 4 i @ block disgram illustrating one example of 2 portion of ¢ porable
devive in acvordance with one embodiment of the invention;

8818 PG & i a flowchart filusirating one example of a method for dynamically
controiling a functional processing capability feature of a portable devive o accovdance with one
erstodiment of the tvention;

1 FIG & is a block diagraw llustrating dats osed © provide @ new Rmctionsl

processiag capability feature loved, such as 8 new quality of service tevel in accordancs with one

LS e FIGL 7 s a table Hlustrating examples of quality of servive settings based on

priority defimtions in secordancs with one embodiment of the invention;
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T RY Fis. 8 s & flowchart illustrating one example of an application power level
adjustment sehame W sooordance with one embodiment of the invention:

U EY FIG 9 1w a diagram Hlustrating madimum quality energy consumption curves and
IHEXHTUM THERG energy Consumplion curves;

{615 PG 10 &8 o Howchart ilostrating one example of & method for dynarmically
controlling s fmctiong! processing capability feature of a portable device in aceordanes with one
cothodiment of the invention;

{0016} PR dlagrammatically  Hlostrates one example of & user imterface in

secoviiance with one embodiment of the invention;

{1 7] FHG 12 disgramnatically  illustrates one oxample of & user inferface in

accordance with one embodiment of the inventiong
IR PR3 13 diagrammatically illustrates one example of a2 user interfhcs in

apcordance with one smbudiment of the invention;
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6019 FHG. 14 dagrammatically ilostrates one example of
aceordanes with one embodiment of the invention;

10028

5 i a biock diagram tHusirating one example of & method for controliis
power conswnption of & portable device in accordiice with one ewmbodiment of the fnvention;
and

10021 FiG, 10 1 g block diagram tusirating one example of & method & controliing

P

power onsamplion of 8 portable device i accordance with one embodiment of the tnvention,

LA
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DETAILED DESCRIPTION OF THE DISCLOSURE

08231 Bretly, in one ombodiment, a portable device includes a controlier that

v

yuamically controls functional processing capability features of the deviee to provide power for

s higher priorily festure at the expense of a lower priority fimotional processing capability
feature ing user prioritized fonctional processing capability

featwres. The controller dynamically controls fomctionsl processing capabilities based on a

remalning power capreity of g battery, and a power consumption level of the portable device and
2 capability featwres.  As such, u user van priorifize
which functicoal processing capability features of the portable device take priovity over others
and the controlier will ke inle account the battery capaciiy and power consumpiion rate and
provide the lnghest priority foature in view of this information.

3 -

{8823} For example, based on g user’s destred need for o specific amount of

53 2 1.

for example, the user has prionitized the voree featurs of the device, the controller caloulates the

Py
piacy

power consianption that would be used by the volte feature based on the assessment, angd the

controlier tumy those features off as required to meet the talk time level set by the user. The

controfiing of the features may also take into account, for example, received signal strength

&

indication {R881) if desired, or other information iF desired,  Stored control date, such as

tookup table that indicates which parametric settings van be controlied for the device may be

-

cmployed 1o suitably hurn on and off features or otherwise adjust functional processing cepability

featares of the devive to provide power for the ligher priority foature at the expense of a lower
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1241 It onte example, 3 wircless portable device ¥ also disclosed that includes a

wirgless signal strengih detenninator that determines a received s signal strongth of the wircless

device and a vontroller that adijusts the functional processing capability feature of the wireless
device bagsed on the determined reccived signal strength and based on battery capacity

mformation.  Received signal strength 8 typically o guality metric for & communication

>
x
s

However, a8 used herein i can refer to any type of quality metric s
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may be gpphicable {o a wircless device, such ag a “voice-recognition cluswmel™ with varving levels
of power usage dependent on ambient noise levels, or g “data storage channel™ where different

sireams MRy Consyme more or less power depending on the data rate that must he output to the

channel, and based vu the fragmentation state of the media, 1n this way, received ¢ signal strength

information is gsed as o further input to dotermineg how to best adiust fanclions! processing

capability features of the dovice, I desired, the portable device van also take intn secount

nebwork congestion information and adjust functional processing capability feature of the

3

portable devics based on the received signal strength, battery capacity informatinn and network

congesbion information. & controller may be operative to determine an amount of power that

will e psed doring the use of 4 given feature and the controlier may alse enter an emergency call

nuxle prior 1 an out-ofpower condition, to preserve power for an emergency eall in the instance
where the povtable device craploys cell phone technolony, for example.  As such, the controller
may be operative to detormine an amount of power that will be used o provide a functional

processing eapabiiity feature and to reduce provessing capability features to preserve power for

a5 SMErgeney atl,
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dition, i desired, the poriable device nay alse determine 2 power usage raie
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of the deviee hased on current operational conditions of the device and pradiet an avomwy of tdme

that @ application can continue o ren, sech 63 8 game, or any other suitable application, based
on the power wsage rate. The portable device may determine whether a desived spplication

grality of service level can be maintained for o desived application run-time lengih and i so,

&

o

of the device or adjust a guality of service level provided by the

spphication, in an atiempt 1o meet the desired application run-time.  This may nclude shasting

dows the application o maintain 2 minimon battery power energy reserve so that the device
may be used for emergeney purposes or to run other higher priority applications.  Quality of

service of an applicytion

v

nay mchude, for example, the image resolution fevel that is output by
the application o g display for & game or for outputting vides at o cortain rate fom a sultable
viden seuree sueh as memory of any other suitable aspect.  As such, the applivation may
contimue 1o rum, bul may be contrelled so that the processer executing the application andfor
cirenits used by the application output information al g different quality level as experienced, for
oxamiple, by & user,

&

88261 FiG, 1 dlusirates one example of a system 1{ that emplovs 2 portahle device 12,

i thus case @ wircless portable device, that communicates through suitable netwaork
conmnumoaiions with one or more network clements 14 and other portable devices 18, i desired,

~

or parposes of tugtration only and pot limitation, the system will be deseribed as & wircless

Fard

commmuniontion systom, such as o wireless velhudar commmumication sysiem that can communicate
with web servers, F desired, but may be any other soitable communication network or

combingtion of communication networks as desired. I addition, the portable device 12 will be

8
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deseribed, i s example, as & wircless portable device such as, but not Hmited to, & wireless
cell phone with any soiteble features, a wireless digital audio andior video plaver, & lapiop

computing device, an emaldl communication device, or any other soitable poriable dovice that
utibizes, for exanpie, a battery. For purpuses of illustration only, the portable devise 12 will be

a . e g ~

deseribed heretn as a cell phone having suitable foatures such as voice commuatication features

o
o]
ool
o
f147
%,,

nown cell phone commnnicetion cirouils, camera features, digitel audic sorage and

playback features, video storage and playback features, omail features, and any other suitable

&

{27 As shown, the poriable device 12 includes a display 14 and an axtenna 18 for
wirelessly communivating with the wireless network element 13, such as a basy station, base site
sontretier, or suy etbar sutlable network element. The notwork element 15 may be, for exanple,
& server of group of servers that, as known in the ert, employ one or more processers and
associated menery and any suitable interfaces or circuits to communicate the information
deseribed herein, Although the network element 13 is shown as having an anierma 20 1t will be
understood that the network element 15 may be a group of cloments that commuanicate with one
another and that the antenna 20 may be part of g base station, for example, end another part of
the network cloment 18 may be g server or cireuit i operative conmmumication with the base
station where the base station can wirelessly communicate information as described heremn, The

portable device 12 communicates with g network 22 via a wireless communigation link 24, as

known in the art, The network 22 may inclede one or more wireless networks incloding wireless

1

wide arca networks, wireloss local aren networks, the Internet, intranets, or any other suitable

network o networks, The portable device 16 for purposes of iHlusiration only, will be veferred to

b4
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a5 2 same ype of portable device 12 that may commounicnie vie o Hnk 2% either direetly with
portable device 12 vig, for example, & short range wireless commusieation Hnk such ax a

x

Bluetouth or any other suitable Hnk and muay also ulilize a wircless wide aroa metwork Hnk 30 o

commigtcas wit 22

hothe nebtwork 22 or any other suitable device or devices.  However, sy
suttable commundention techuique may be emploved.
{028 The portable device 12, in this example a wircless portable device, nclndes a

controfler 32 that is operative 1o adjust a functional processing capability featyrs of the portable

device 12 based on a detormined received signal strength and battery capacity information. As
such, #oserves g5 @ type of signal strength and battery capacity based dynansic feature contralier.

A functioaal procussing capability feature may include & device feature wherein processing of
e i Py 1‘3 R T T ¥ § 'E-‘.i It ] b:‘ e i\- o :‘i i;’ sy vy b f :vzw ~ § RN Y LY
LHHQ GUOUTE a0 prooossing of data can pe dx‘.&‘;d_:‘it{., FOU QXamme, 8 [unoelionat pprosessing

capabilily losture

sofhware applicalion executable

cede i any form) where the control of circuils that effect the processing of data, Accordingly,
functional processing capability features may be, for example, an email fosture, 8 game playing
feature, & video playback featurs, an audio playback femture, an audio recording featurs, votce
conmmanication featore, the guality of service provided to 2 user by a partivular application, or
any other sullable functional processing capabilily feature.  As to the quality of servicy, an
application for example, can be controlled to provide higher quality foatures for @ nser o low
gualily festures for a wser. For example, iIn the comext of @ 3D game, the application iy

controtied as desuribed herein, for example, o perhaps render in g higher resolution mode or uge

tower primitives to represent objects depending upon user priority seilings and batiery capacity

PG
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andfor recetved signal strength indication information.  Ancther example m ay be for a video
playback feature, reducing the guality of resolution outpnt or frame rate for the haplay. In one
exgmple; the controlier 32 adjnsts the functional processing capability features of the device by

pory

controliing, at an application level, operation of an appleation operating on the devive hased on

i
-

s determined signal strength and battery vapacity level of the device. An application may b, for

<&

example, @ solbware modole or modules exccating on one or more provessors such as, but na

Hmited to, CPL coves, DSF cores, graphics processing cores or other processers, The sontroller
1 & X

32 may be onplemented, for example, 8s 4 provesser executing oue or move suftable software

2
N

modules that cause e Processor or processors to cary out the operations described herein

Alternatively, the contreller 32 may be implemented a8 discrete logic I the form of an
- &

application specific futograted cironiy, or state machines or any other sufiable structure or may be

4

implomented by any sutlable combination of hardware, software, miwd frovware s known in the

10291 Figs 2 illusivates in block dlagram of one example of the portable deviee 12, such
as & wirgless handset device, such as 8 cell phone or any uther snitable device as noted ahove.

Ax shown, the devics 12 may include g communication structure 200 that may inchade a plurality

of buses ov other norconnections as desired to allow the variouns blocks ©© communioste with

5’:&

ope another,  The portable deviee 12, In this example, includes one or more speakers 202,

inputfoutput interfaves 204, such as keypads, graphic user intorfaces, or any other suitable
interfaces, one or more displays, one or more frame buffers 208, memory 210, & camera 212, a
N

battery 314, & multimedia processor 216, & baseband processor 218, @ wircless transceiver 220

aml the vontroller 32,
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—;2,

JHI30) The moltimedia processor 216 may be, for exampie, s multimedia core tha

separate from o itegrated with the bascband processor 218 or controlier 32 as desired, B will

3

1 blocks ttustrated in FIG, 2 may be incorporated as any suilable

strngture, such as one or mere integrated circuits or other struciures as known in the art. The

moltimedia rovessor 216 may be, tor example, a graphics processing corg in combination with

audio and vides processing circuitry 1o allow the generation of graphics andfor video for display
on one or more displays 14 and 200 and eoyploys the frame buffer 208 to store intermediate data

and final data for display ss known in the art. As shown, the controller 32 may be incorporated

i the muitimedia progessor or baseband processor or may be a stand alone integrated oirawt

prowesaoy 218, as known in the arl, sutably processes recetved stguals or

N
O

signala o be trapsmitted via wireloss wansceiver 220 and way inchude, for example, any

necessary wireless telephone processing cireuitry o process volee or clreaitry to provess data

X

miormation that i recetved or sent vig the wireless franscoiver 220, The ¢ wifery 214 1w

us clements © supply power when the devics i3 uperated in a
battery mode. As nsed heveln, a batiery can include any sultgble structure that has a Huited

4
H

power capacity.  For exanople, fhe battery 214 4

po

wy be a charged capactior, fuel colly Hihivm
bused power sowree ot any suitable portable limited power source and may nctude ong or more

tited capacity power sources, such a8 a plurality of discrete power sources that are clectrically

o

coupled Wogethey, or way take any suitable form as known in the an

{31 The frame buffer 208 may be erployed in memory 210 or other memory and may

take any suttable form and may be included, for sxample, in the multimedia processor 216 or us

By 3

part of any other module a8 desived. The frame baffer 208 and memory 310 may take any

12



WO 2008/027975 PCT/US2007/077125

4
i
.
o
£
ot
f’
foece)
’“'2
fort
Cﬁ
pe
oo
.1
[y
wcen
o
,\w

. but not hmited to, ROM, RAM, optical storage sirociures, or any
sustable digital storage medium. The memory 210, or any other sudiable memory, may contain

the exevutable nstructions that when executed cause the comtroller or any proce:

ing devies o
operate a8 mdicated heretnn, 1 will be recognized that the blocks shown in the Sgure are meant o
show funetiona! blocks and may be sullably incorporated and combined as desirad. As such, the

mernery may nclode snitable rogisters or the processors may inclade the regisiers or any suitable

¢
&

wstood i the art, Ax known i the art, e carnera 21 2 may be any

'

7
,.,
pos:
4
&
7
r:“
=
st
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o
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itable image providing ciresil including a camcorder or any other sulighle shucture that

gne ur move displays 14 and 200 ag known W the sl B will be recognized that the functionsd
G, 2 ave merely examples and that auy suitable functions may be amploved m

g portable devies ax known i the art, Also, the coniroller need not utilize REST information, but

wstead, or in combinalion, may Wncorporate user prionty sotfings o control the funcbional

priority informabion and battery capacity informution as noted above,
3

TR FIG, 3 thayirates one example of & method for dynamieally controlling s

functional processing capability feature of the portable device that may be Implomented using

,,
]
sy
prd
[+
-
o
4
oty

viore of the ocks shown in PEG. 20 In addition, any other suttable clement including s
aetwork element 13 remote from the device 12 may perform the operations, 1 will also be

recnpnize

e}
b

that the order of operations of the methods desertbed herern may be suttably changed

af X

4.

as recognized by tne of ordinary skill in the art depending opon a desired outcome. As shown,

the method starts in block 302 when the wirgless portable device has power and is juan Yon™

13
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state. In block 304, the method inchudes detormining a recelved signal strength for the portable
R S O % o e 3 ox A adrrimerl ot cebly ¢ e .
deviee, Thas niay be done, for example, by a received signal strength deferminator, a8 known in

the at, which may be part of the wireless tansveiver 220 or any other soitable logic thal

sdetermines a received signal strength by the portable device and may be in the form of received

yindication {RSS1} which may be determined cither by processing recetved signals

of receiving u value indicating the signal strength from an extornal devies sugh as another mobile

device or from the petwork i desired. Based on the received signal strength informuation, the

method inchudes, as shown in block 308, adjusting a functional processing capability feature of

the poriadle device and based on battery capacity information. The battery capacity information
may be cbiatned, for example, by the controller 32 or from any other snifable battery vapacity

detection or determination civenit or may be stored In a vegister or any other mamory location.

The battery capactly information may be, for example, information representing bow much

2

remaming power 8 available from the battery &b a given point in e, The baltery capaciiy

miormmation may also include wnformation indicating the capacity in torms of e amount of

>

enovgy (G0, joules of energy) avatlable from the battery. This can be ropresented m any

o

sle manner such 8y power per Hme souch as a number of microwatts that are svailable por

¥

b thne ghven g current or expected operating load of the device, or 3t may simaply de the

mwnber of mmpere-hours which would e independent of any current o expevted lead on the

o

devive, or other suitable representation. The cffective energy from a battery i ssually wot 8

N

Hoear fnction of e or joad, so this data can be looked up through & table, or guoried from the

Batiery eell {(for “smart™ batteries).

i4
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8833] Adpusting  functional  processing capability feature of the dovic

3

serformad, for example, by the controller 32 or any other sultable ele

f".(

rnent and way inchude, for

Soprs

example, selecting which software application will operate on the dovice based on the
determined received signal strength and battery capacity information. For example, a phone or
voice apphcalion may be given priornity over an cmai! application and as such, the smail

-

own or Hmited to recciving only smails from speeific designsted

[

poy
et
:3"
o
T
253
ek
ey
o
yor
o]
fg
2
v
“
i,
S
jove
oy
454
[
oy

senders as sef, for exmuple, through @ graphic user Interface,  This may reguire some

communication with ¢ server 1o ensure that the server beld back any s-mail from senders not on
the current st of aceepiable senders. The pricrity based functional processing capability feature

o~

control acts, for example, to st dows 1 desired, lower priosity

applications io allow enough

¢ the primary or higher priority applications.

RLIAR S Alternatively, fanctional processing capability fomtures of the device may be
adjusted at an application lovel so that a given application is controlled so that i provides a

different quality of service to the wser based on the determined received signal strength and

pattery ©

RN FIGL 4 18 o block disgraw dlusirating the controller 32 as o apphication lovel

power management system G400, The sysfem may be within the portable device 12 and in thig

cxample, ncludes memory containing batiery porformance data 402The battery perfonmance

data 402 may be historieal data of the capacity consumed by s particalar application using

particular operaling parsmeters {o.p., processor clock and voltage settings, RSSL other

applications running} for a relevant unit {e.g., per unit of talk timel In this example, the battery

porformance data would be a array of data with multiple entries that could be pre-populated gl

18
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then updated over tme with sctual wsage information.  The manufactorer can provide fhis

ey

-

mformation as well (e, performance va. loading and versus batiery age).  The system then

keeps track of Toading levels and batiery age. The battery performance degrades over Hime, and

B3
battery manegement systenss {o.g., in Juptop computers) keep track of how often @ battery i3
diacharged and charged, and mainiain an updated amp*hours {or capacity) rating, Table 407 can
conjein data sllowing the device to prodict battery enevpy capacity for difforent power

consumpiicn levels (e for different corrent or power draw fevels) acroas different tem persiures
\ r

and for diffevent wear lovels of the babiories {nots that maximum stored char g typieally drops

]

H

aiter mulitple charge/discharge oycles since many hatteries wre in fact consumables with Hmited

ifetime - o 2 vears). Those batlery tables cun penurally be pre-compuied {e.p, wanufscturer

D » ES
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tables). The application power s sed fe measure apphoation power, or this can
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received signal strength information 406, auxiliary sensors such 88 temperatare sensors 408 that

o
3

provide lemperature information 409 to the controller 32 and memory containing network

congestion informwmtion 410, A graphic wser interface 412 is shown which allows & aser o select

4 o

on & per application basis for example, whether the controller should control features to sllow the

,-4-

maximun application runtime that the oser desires or @ maximom guality of service that the

application provides or any suitable lovel therebetween. The graphic 414 presented on o display

16
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~

e apphication rentime information 416 within a range of the controller eithe

?"’f

,'31

provides selectat

ok

providing & masimun guality of service lovel by the application or & maximum application rus

length dme. The desired application quahi‘v of service information is selected by the user and

5
ot

own as information 418 and 1 provided to the controlier.  Altematively, the user specified

rantime length for each application may be provided as shown as data 420 ay selected through a
suitabde graphic user interface or other suitable mterface. o this example, the controller 32 8

suttably programmed processor of set of processors that inchude, for example, an application

w3
o
o
et

processing portion 422 that exeoutes the application software 424 such as & pane, an email
sppdication, voice application, digital audio playback aspplication, camera application, or any

3

other suitable vode ased in conjunction with a feature selectable by the user. The controlier alse

mcludes an gpplication power seuzor modole 426 that may be for example, software exeouted by

the controlier n gddibon 1o 8 tofal power caleulator and application runtime predictor module
3

Y A

A28 and quality of servive selector 430 both of which may be implemented as sofhware wodules

exevated by the controtier 32
HIRT The battery pecformance data 402 can be data, for example, prostored in memory

-

for the given baitory that is present in the portable device. The battery performance data 402

may be provided, {or example, by a battery manufactorer or from any other soilable source and

o
4
-
o
o
(e
£,
ot
(47
1£3]
rir.
Py
o
s
et
4o b
&

—
P
i
"3-
g}
s
£
b
torms
¥
e

wttery type, and at a given voltage level, the amouwnt of power that
the battery can provide. The battery energy fevel monitor 404 monttors the present voltage level
amd provides a current battery level 406 which may then be used by the total power caloalator
ad application runtime predictor 428 1o determine how much battery capacity the battery can

currently provide by, for example, using the battery level 406 to look up the corresponding

i

3
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2

power that the battery can provide. It will be recognized, however, that any other suitable

technigue way be used 1o determine the battery capacity information.  The received signsl

strength information 400 may be used to determine how to control variows applications or

e,
v
i
{65]
7
o5
ok
by

e
i
&
o
w2
=%
,u
"f(:
b

’} sl

g capability fostures as further deseribed below. The applivation power

he, for example, a current sgnse cirowit or voltage sense vireuit for the

sensor 428 may g
appiication processoy 422 1o determine how much power is heing consumed when executing the

3

appifcation software 424, The application power asage information 440 is alse provided o the

total power calonlater and application runtinye predivior 428, The total power caleudator and

}

applicaiion runtime pradictor 428 determines the amount of tme, for example, that the current

application 424 can be run at its current lovel based on the corront amcunt of power usage 440,

o

and the battery capacity wiformation,  The total power calcolator and application runtime

predictor then predicts, for example, the runtime longth of the rpplication (Rusctional processing

capability features provided by the application) and selects a suttable gquality of service o mest

<

the runtime geal nformation 418 set by the user.  The guslity of service selection then
determines whether the application processor 422 needs to dynarnically conirol the processing by

fe application processor of the application software 424 by providing, fov example, setiing

,,,>

informeation 442 for the application processor. The received signal strength indicator 406 serves
av a wireless signal strength delenminator thet determdnes g recetved signal strength ol the
portable device, The auxilisry scnsor information 409 may be used to botter prodict romsining
hattery capacity.  For example, i the temperature of the device or controlier s high, more

toakage and mure power consumplion may oucur.
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HHI3I The total power caleulator and application runtime predictor 428 sorves as a

V.

hattery capacity determinator sud generates battery capacity information for use in de ternining

the estimated runtime that can be provided by the current battery capacity, In one embodiment,

+

the controlter 32 adjusts the functional processing capability featores of the portable device by

=~

b

soizeling which application will operate on the device based on the determined received signal

strength and battery capsciiy nformation. For example, when g low signal strength is detected,

the controller 32 may increase power consumption by increasing the tansmil power of the

o Ly

T

1Y and muay alsoe shut off applications or control, at en apphivation level, the

wireloss ranseeiver

Fl

operation of an application w reduce the power consumed by one or more applications. The total

3

power calculator and application rontime predictor estimates how muoch power will be used
under & given operating condition

10039 o the example where the graphic user interface 412 provides, for example, o bar

graph gy other suttable graphic user interface to allow 2 user fo set a talk thne tweshold, the user

may set, for example, 8 minimun fflees minpte talk Bme threshold for an smergeney call mode,

he controller 32 sets the functional processing capability feature based on the user

¥

seftable talk time threshold by, for example, shutting down all surrently operating applications i

the remanning battery capacity throsheld i3 reached in order to preserve the desived talk time

ttable talk time threshold, The controller 32 leaves “on” the circutivy and
other applications aysociated with the volce commaonication to facilitate the voice pperation, but

may shal dowy or otherwise lowor power consumption with all other opersfions. This may

enable @ wser o set a minimum emergeney call Hme period by refraining from running ather

appiications {o.g, operate i s camera mode, sllow music to be played back, oic) when the

to
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ERE

reserve threshold thme ix met. When the reserved power fevel is reserved for an smergency eall,
the controller 32 dotermines an sstimate of the amount of power {e.g., battery capacity) that will
be used fo provide the functional processing capability foature thet s sefoted by the user and
reduces the other processing capability foutures to preserve power for an emergency call. An

gnergeney oall may be a call, for example, that i g 911 call. The device is controllad o reserve

the battery power 1o a point where an emergeney call could not be varsied out or an mpeortant

B4 FIG, 3 iHustrates one example of a method according to one embodiment of the
by
vention that allows @ user fo reserve an amergency call period by sefting, for example, an

coergoney call power theeshold and control the device o dynamieally control functional

provessing capatuiity featores of the device i a way that attompis {o maximize the runtime of an

gpphication unatil the omergeney call thresheld s met,

e v

HHES N Reforring also 1o FEX 9, an application snergy consumption versus time corve

¥

diagram lostrates dynamic functional processing capability featwre adjustiments {of which

o

quality of service adjostmaenis are one example) made by the controller 32 at sot thresholds %02

A

and Y04, such as the application ruptime information 416 (see FIG. 4} The reserve baltery

2
bad

energy level 906 may be used, for example, for voice ealls. The avallable energy shove this

fevel may be used for playing gnes, osing cameras or other foatures, However, once the battery

energy level 9U¥ s met, the controller 32 does not allow certaln applications or features fe.g., &
game applivation} v be exseuted. Instead, in this mode of operation controller 33 may only

atlow a voice mode o be activated. Within the battery level range 906 are further prioritization

20
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3

of applications. For example, the emergenoy call level 919 may be the highest privtty level i

o

,.,s

hat 1o other applications ave allowed 1© run once this batiery capacity fovel has boen reached to

o~

atlow the device at least to be used for emergency calls for safety reasons. Lesser priorisy levels

n.
{J‘J

may be oset within battery level range 906 for other applications. For oxample, & s-mail

©have a lesser priority than the omergency call fevel 910 and a

music play back application may have & priority level less than the o-matl communication

po
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application priority level desertbed above, In this

cxemplary embodiment, once battery energy level 908 is met or reached, the exemplary game

application will be shat down stopping further gane application play. As the batie
O0¥ transitions through to emergeney call level 910 {as a result of battery power sonsnption),
wanie playback application will be the nexi application shut down followed Wy the s-mall

cormmunication  applicstion. Thereby, upon  reaching  battery  lovel 910 only  volee

L&y

X

commmunications will be able to be performed. I will be recogm

configured so that any suitable application or fesfure may serve as

For example, one other mode might be “shut off evervthing NOT related fo my
example, 11 8 oser iz on & plane {or just dow’t wand any calls) and wants o play @ game or Hsten
o omusie the user interface slowes the aser o select a mode to shut off the vadio frequeney
portion of the phone and prioritize cortain applications over the phone-call portion while

sptindzing battery bfe. Or ta map is dowaloaded to the phone and 18 18 a high priority map (the

h

P

LY map avauahe s

Lol

one on the phone), the user may not want the radio freguoncy

fransuntiing portiens on and conswming power sinee they may want the map to be svailable as

A

s

ighest priovity,
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16042} Referriug back 1o FIG. 5, the method 500 inclades detenmining the receivesd signal
strength and remaining battery power capacity (as shown in block 304). As shown in bloek 302
the method inviudes determining the available device quality of service Jovels hased on the RSSE

3

and determined remuining battery capacity. This s shown in frther detail by blocks 504 and

306, As shown this may inclade, for example, receiving the user configurable juput guality of

service lovels through the graphic nser interface 4120 The user may set the quatity of service

3 ale vy W ReT  amm S SNt O . Tk v it dametdreeden. oo b orert e ey o yea raes
lovels onoa per gpplication basis or any suitable basis.  This may include selecting a given

application for o maximum available runtime or to instead maximize the quadity of service

frrgspective of the amount of power it may consume. As such, the graphic user interface $12 ia

used to recetve the wsor input and stores in a lookup table {or other suttable storage mechanism}

£ £ 2 o

< fevel and correspossding power control data for different quality of service

favels ona per applivation bagis or other suitable basis. The corresponding power contrad data
¥ 3 &b

or example, the operational clock rates and supply

L
o
o
gt
=
o

e
Ca
ot
(41
A
143
b
i,
ol
@
4

g
o
e
s
e

processing cores or application specific integrated clreuits that are used by the application, such
as one or more graphics pmcgssing cores i the apphication s & game. Any other suttable power
o reduce or Increase power consumpiion for @ glven

appboation. . Although this example is desuribed with reference to controlling power on a per

gpphication basts, i will be recognized that the power is controdled on any functional processing

{6043} As shown in biock 308, if the determined guality of service or functional

wrocessing vapability feature uiilizes power for a given runtime length that & above the
emergency call threshold, meaning that there i enough power to both run the application at ¢

bo 2

[N
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S o comirad

¥

guality of service sotling as designated by the user, the method continues o block

diust the current guslity of service seting to a new setiing level based on predicted

ul the new setting. As such, i it ix prodicted that the desived guality of
~the user can only be maintained by, for cxample, increasing power
changed fo meet the guality of service setting, However, as shown
1 block S12, i the guatity of service festure that has been selected and the amount of power
meet that quality of service level is not available in comparisen to an emergency call treshold,

the device will enter the omergoney call mode and effectively shat down ol applications 1o

1
4
o
49
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oy
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g
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povrt
s
pact

R

raes,

/
./
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or 10T voice communications {2.g., emorgency calls) should ong need to

bemade. As such, the controller can shut down fonctional processing capability features of the

Seaba

wireless device o reduge powsr consumplion to preserve power for an emergermy csll The

controfler 32, or processor that provides the GUIL when it receivey the wser configun

f
P .
o
f)
pod
49
s <
1

et
]
s
oot

quality of service lpvels through the graphic user interface, stores the configuration information
as funclional processing capability foature setting data that includes, for example, clock setting

andior associated voltage fovel settings for circuits within the device as reguived 0 miget g given

044} Adse, i one oxample, o effect a functional processing capability feature, when

the device s i an cwergency call mode, the controller reduces the display capability of the

%,
3
NS

sireless devies by shotting down one of multiple displays or uses & smaller display portion of a

3

single display during the emergency call mode o conserve power.  As such, the fanctional

processing capability of the doevice is ¢

(.,

hanged sinee { need only process data for a display ma

smigiter portion of a sureen or oulput W o single display instead of multiple displays. Block 514
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siows momore detall one cxample of controlling the device o adiust fonctional processing
pability features that use a lookup fable that contains the settings for the dovice such as repister
settings that define clogk frequencies and power supply voltage level settings, for example, for
various circuits within the device wre stored in a Jookup {able. To adiust the power consumption
fovel of, 1or example, a particular processing core or portions within a processing core, these
values are written Yo control registers for the various circuits. This contral is hased an both
remaining battery capacity and a received signal strongth mdication as noted above, It will be
recupmized that the operation can be changed © allow a user 1o de-selegt an smergency power
made so that & game can be played or other feature can be used i desived.

{045 FICL 6 13 a block dingram Hhstrating one example of functionad processing
capubility feature setting data. On a dynanie basis, such as multiple Umes per second or muy

T3

Hable period, the controller 32 samples the RSSY information 408 and alse dolermines

¥

the battery capacity level, As shown & for a seiting 600 where the received signal strength
indivatinn s high and the battery capacity is determined to be high, and nebwork congestion

£

¢ is low network congestion, a new quality of service selting

S
fomrs
e
s
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wformation 4
or functional processing capability fosture level for application 1 is sel 1o the Bghest of guality
service level for that spplication. Another table can be used that has the specific vlock freguency
sottings, supply voltage seltings or other control selftings. When conditfons change sach as where

the received signal strength ts still high 1w shown by settings 002, but the batte

decreased to a low lovel. A different application, shown as App. 2, may be sat o a fow quality
service tevel so that for example » game that is being played i it iy determined 1o be App. & may

aperate g lower gquality maaner by the controller 32 causmg a framie rate change from 30

5 4
A
FA
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frames per second being output 1o 13 frames per second being culpt, or may change & graphics

resphion fevel se thal the graphics mmages are less clear which may fske less provessing
capacily o create and hence jess carrent draw 1o save power since the battery capacity i low.

A8 such, as shown i s particular example, received signal sirength, hatlery capacity and

used to determine the functional processing capability fosture

ication.  In another example, if the network
signat strength Jovel 8 Jow, the device may need o increase power oousumption for the

Bl

applivation that conirels voice conumunication o outpul a higher transmil signal fovel in an

attempt 1o mrovide 8 necessary level of communication with the network, This may be done at
the expense of another applivation which may be shut off o allow the voloe application o like

prionity. Alteroatively, the device may enter a reduced power mode in respomse 1o the aetwog

congestion imformation indicating that a decrease i network congestion has soourred since this

may indicate that i1 may take lose power to transmit a signal in a lower network congestion

situabion. Other functional provessing capability features of the device may also b contrailed

based on network copgestion, recoived signal strength and hattery capacity.

{046} FHG 7 45 g fowehart ostrating another sxanple of & methnd of dynamicaliy
rothing g functional processing capability feature of & pentable device in accordance with one

crsbodinment o the invention.  As shown in block 70U, the method includes congralling the

sarnple rate of an RASVsignal energy check o ocour perindically as desired such as every few

[

seconds ov other suitable period, As shown in block 702, the method includes sampling an R8S!

N

cnergy and current power usage lovels of the device.  As shown in block 704, the method

]

invludes determining 3 the reserved energy level {see FIG. 91 has boon exceeded. This may be
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done tor example by deterniining the current baitery capacity and determining from the power

.

the deviee if the battery capacity level will {5l
¢ as shown i block 706, the method includes notifying 8 user or exiting the application.

1

However, as shown in block 704 i the reserve time {8 not excooded, Sie mothad includes

predicting how long g particnlar application can run al the corrent power usage fovel based on &

s

current gquality of service seiting st which the application s pperating 708, As shown in block
THY the wethoed includes sampling the current power being consumed by the current application

X Iy Py

sething and also setting a gquality of service target for the application. As such, bloek 718 refers

to fooking up the o¥ Target for the “Working Set” {or active set) of running applications for the

comparison i block 713, Run-lengdh i a QoS target — 13t i3 nol met in as shown

then adjostments are made ay shown o blocks 714 and 716 10 accommeodate this and try o

51 2
)J'

extend ruistime. For example, sy shown in block

i

2, the mothod includes determining whether
the guality of service that was sot 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 setiings sudfor

1 3

powes supply voltage sefiings ay noted above. Inputs 418, 420 sampled as shown in block 71

Py T TENaReE B [ S 3 37 % A
QI USOU 1O @ande e adiustiment,
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{047 I the gquality of service setting is already at an optinsad setting, the

over agatn. However, i the guality of service does not meet the optinal goality of serviges level,

the method Includes, as shown in block 714, looking up the quality of service adjustment factors
m @ Iook-op table for the current runmdng applications and selecting revised power profiles for

gach of the spplications based on the information in the look-up table. By way of examply, the

took-up table may mehude the mformation shown in FIG. 8§ ay well s additional information as

~§
26
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to how o sel cironits or functional blocks of the deviee to change power consumption levels of

¥

fhe various applications to allow a quality of service fo be met for & higher priority application.

For exampie, i the priovity application is o game belng exseuted, and another application such as

a camwra application is active, the camers application can be controlled so that a lower quality

s the camera to provide enough power {0 nu the guwe at 2 higher

uslily resolution level. As shown in block 716, the method inchudes appiving the revised power

profile which may inelpde for exumple setting suitable rogister solfings 1o control clock

¥ S
frequencies of clronits or supply voltages of circuits as known in the art o enable the new guality

ol by the application,

{0048} FIGL 8 iHustrates another method for dynamically controlling operation of

dovice to provide power savings.  Unlike the provesses deseribed above, no received signat

This method may also be carried out by the controllor 33 or any

o

other sutable structure,  As shown in block 800, the methed includes determining remaining

power capacity of the battery n ok 802, the method noludes defermining a power

consumption level of ¥
of the device and bhased on user oy otherwise prioritized functional process capahility foatures,

and in response i the remaining power capauily of the battery and the power consampiion rate

of the pertable device, dynamically controlling the device as shown in 804, The operation of the

tovice 15 based on user fosture priority settings 1o provide power (o run higher priosity features at

the exponse of & foser priority functional processing capability feature consistent with the aser

prioniteed functional processing capability features. The method may alse inchule oblaining

Ly

dats ropresenting user priovitized functional processing capability foatures such as from o slorage

)

i
£
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icw, but can be reeeived wirclessly by the device from the network or other

o, & user, through a graphical user interface, or any other suitable
interfsee con classify applications that gre available on the portable device as being higher

priovity or lower prioxity as flusirated for example in FIG, 100 In this example, as the battery

tevel draps, the device runs applications that are of & higher priority while torminating or not

atfowing execation of lower priority applivations. A user may also configure how much battery
power t reserve for oritical applications such as for emergeney 911 calls, ar other suitable
operations. The graphical user interface 412 can also provide data that allows the user 1o specity

an action o be laken once the battery power level has dropped to & threshold fevel. For example,
a user may ohose to disable s vse of a non-crittcal applications or allow the device to instead
provide & warning 1o the user that the thresheld has heen reached,

{30491 By was of llustration, through a user interface, the user may set for example the

wionity lovel for ¢ given device function so that user settings 100D may be eotered through a

ber ST

graphic wsey interface. The graphic user interface may also for example allow the user o st the

priovity devel TOO2 of the various device functions {alse referred to as applivations).  In this
example, the voice or phone function has been set at the highest prioriiy angd the user setting is
$ae Foeey veyievivhenr. 30 eyt b N o sebEd o } }}4 i.; e ‘—i:“ FEEves Nt i S g

for ten minules as shown by guality of service seftings so that e deviee saldl attenpt 1o

atlow at least @ wintmom of 10 minules of talk time as the priority, As the power capaeity of the
device battery degreases, Jower prionity fnctions are cither shut down or the quality of servive of
a featwre s reduced in an atiompt to vonserve battery power, o this example, 2 dightal sudic

player play time I8 set for 10 mingtes {andfor a volume level can be sei} the resolution of the

widve, such as from 2 camers of video playback ciroult such as an MPEQG decoder may be sey, the



WO 2008/027975 PCT/US2007/077125

e-mail application may be sat fo allow only one megabyie of c-mail data to be received or just

headers 10 be received and, for device fanctions such as games, the frames per seeond of cutpug
resciution on & display may be set to 8 particular setling. As such the prioritized festures 1004

¥

may inectede data that represents a talk time threshold, such as 10 minutes and the controller 332

dynanically controls the functional process capability features of the device to provide power for

a voipe conmunication Toatore at the expense of 4 lower priority featore, such a8 & game plaving
feature, consistent with the {alk Hme threshold as the remaining power capacity of the battery

decreases. The vontrolier 32, in response to the remaining power capacity of the battery, a powsr

o »

consumption rate of the portable dovice and wser prioritized fimetional provessing capability

3 % &

fegtures, dynamically controds the functional processing capability foatures to provide power for

~ A

a higher priorily fosturs at the sapense of a lower priority functional processing capability
feature conststent with the user prieritized information,
HEESHE FiGe T slfostrates one example of 8 grophic wser intorface TIOD that provides

j31)

wtion shownt as “eritical” or “nonoritical”™ for varicuy applications {e.g.,

functional processing capability fosdures) of the device shown as 11020 As such, the user
interface G provides selootble functional processing capability feature priority data 1104

when selected, provides the selected feature priovity dated to memory for stomge as the data

reprosesting the user privritized functional provessing capability foatures.
HHIS§ VI 12 iHustrates another example of another portion of the graphic oser

interface 1300 that wndieates for @ high priority application fype, the usor 13 able 1o sof the roserve

hattery power leval as a pereentage of total battery power as shown by the graphic 1202, The

£

5

graphic user ierface 1200 also provides selectable notification iidormanion 1204 to allow the

28
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el

wser (o seleet whether to provide an alert message that denies use of nonoriticsl application or a

{B0R2] FI1G. 13 ilostrates another example of 8 graphic user interface UIG0 that provides
feature privrty data but in a more prioritized manner to allow, for exampls, five prionty settings
per application. FIG. 14 illustrates a graphic user mterface 1400 for providing selectability o
reserve battery power fevels for @ given application priostty setting.

18583] i dlesirad, the method may also nclude dynamically controlling operation of the

dovice based on the prienty nformation, based on the battery capacity and based op reveived

Foces

For gxample, i the recetved signal strength information mdicates

&

¢ controdler 32 may shut off a lower priodty application

3

to allow addittonal power 1o be wsed for @ higher transmit power during the high priority voice

by

operation. Other control technigues will be recognized by one of ordinery skill in the art,

1S4 As shown in PGS, 15 and 14 g user can reserve ballery power based on prionity,
Using & graphical sser wnterfhee, such as g control panel, the user reserves battery power hased
on apphostion priveity. For example, priovty 1 applications can reserve 20% battery power,
cpower has boeen drained to s level, only prionty 1 apphcutions are used,
Prioeily 3 spplications may be configured to require 40% battery power snd when there is
o Efs e o X
5 5

than 40% batlery power, prinrily 2 or lugher applications are allowed 1o be run.

HIGS5T FIG 1S sllustrates another method for providing power control in a portable

¥

[
%
Fipe
fev)
fac
o
o
ot
o)
w
o
£
ot
=3
e
=
ot

devies whis secount network congestion level as previously descabed with

refovence to FUG 6. As shown in block 1500, the method may include continuing 1o rocuive

;Y

signal strength information and remuining battery power capacity slong with the network

i

G
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power mode of the device based on the detected decreased congestion level, Por example, ¥ the
network congestion Jevel has gone down since the last assessment, the devics under control of

the controller, enters into a low power mode since less ransmit power is regaired and the device

can g0 o a power saving mods ay desired.
{6056] FIG, 16 iHustrates snothor method that incloades gs shown in blogk 1608, if the

network congestion levels 1 beyond the desired thresheld such as indicating that the netwerk
congustion level has fncreased, the controller causes an increase in the signs! transmit power of
the devies and reduced power consunaption is caused by the decrease in other feature capabilitios

o partly offSel the incresse i tranumit power.  Altermatively, & controller repestedly sends

packets at current power levels based on the indication that the remaining battery capacity is at a

&

=

sutiable level and the network congestion lovel has increased, for example. Alternatively, where

w

there 3» high nelwerk congestion, the network may signal the portable device indicating o high

1 the information, in addition to the received signal strength Indication

awd battery capacity, i used to trigger a lower power mode for the devics sines the device does
nol altempl © send data duning Migh network congestion since the likelihood of a suovesafid
ITERSIHSSION 18 fewvey

18637} As aoted gbove, among other advantages, the user may prionitize applications or

operations of other features of the portable device and based on the users need for 8 spesific

H

amow of talk fune or runtime of an application, the controller caloulates the power consamption

3

of the desired featire slone or in combination with signal strength. Based on this assossment the

dovice may twrn those featores or apphications off as required o meet the talk Sime or raniime

Lk
veia
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setting or way suitably reduce the goality of service of an application to mest the mntime

requirements. In addition, reserve power may be matntained if desired and during the reserve

ar oliier sperations. Other advantages will be rovognized by those of ordinary sali in the art,

{{HISE} The gbove detalled deseription of the invention and the oxamples deseribed
therein have been presented for the purposes of Hlustration and description anly and not by
tersfors contemplated that the present invention cover any and all

modifications, variations or oquivalents that fall within the spitlt and scope of the basie

I e TRt T een e ooyl o S FIR S TGP S5 M.
underiying principles diselosed above and claimed herein.
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CLAIMS

A poriable duvice comprising:

& comredier, uperatively coupled to the batiery, and responsive o () a remRining power

capacity of @ battery and (i} & power conswnption rate of the portable device and hased on

3

prioritized fuvctional processing capability featares of the portable device, dynamivally contrel

~ i N . o o s

functionsl processing capability features of the device to provide power for a higher peiority

PIoes
g
7
ot

e

e

[4
Lo
e
(»P

Uil erpense of a lower privrity functional processing capabili 'ty feature consistent with

Fonos

o)

»/
ca

prioritized functional processing capability featuves.

¥

2. The poriable device of claim 1 wherein the data representing user priveitized

festures comprises data reprosenting @ talk time threshold and wherein the controller is operative

eer
[
£
‘w’
r» ‘
jas3
ot
pos
M/
/‘.
pray
josesy
Lt
b3
e}
4
.t
farg
4
o
ey

functional processing capability features of the device to provide power

h.c

for & voioe communiestion feature st the oxpense of a lower priovity feature consistent with the

falk time threshold as o power capacity of the battery decreases.
The portable devies of claim 1 comprising o user interface operative o provide

selectable fanctions] provessing capability Resture priority dats and to provide selected feature

& ES

priovity dats to the mamory for stor age as the data representing prioritized functional PO

capability fzator

s
[F)
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:L‘;u

Phe portable dovice of claim 1 whereln the conwoller s also operative to
dynamically control operation of the device to provide power for a higher priovity functional

processing capatility feature at the expense of a lower priority feature consistent with the data

’K./

csenting user prioritheed features a8 a power capacity of the bat ftory decreases based on

recelved signal strength information.
5. A wiveless portable dovice comprising:

@ wircloss signal strength determinator operative to determine & received signal strength
& controlier, operatively coupled 1o the wireless signal strongth determinator, snd
operative e adiust @ functional processing capability featwe of the wircless poriable device

<

hased on the sined veceived signal strength and batiery capacity tnformation,

7o

£, The wireless device of claim 5 whereln the controller adiusiy 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 seoeived signal sirenuth and baftery
3 & 2

gapacity wdvrmation

The wirsless devive of claim § comprising:

o
g
it

& battery capacity determinator operatively coupled to the battery and operative

gencrate the battery capacity infonmation based on g remaining hattery capacity of the battery,

34
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s device of claim 5 wherein the controlier adi
processing capability fe

e

sty the functional

device hased o the

Fodaim 3

Y comprising a user interface operstive 1o provide a
d and wherein the controlier is

is operative to sol the functional
processing capatrility feature based on the user settable talk time throshold to reduve functional
frovessing capabilily fegture to preserve a desired tolk time indicated by the use
fone threshadd

v settable tetk

10, The wirelesy deviee of oia

Q

5 wherein the controller s operative (o detormine an

simount of powsr that will be used 1o provide a funeliomal processing capability foat
operative o reduce provessing capability featores 1o mresery

£ power for an emergency call

i1 Fhaes gripend sean
ii. D WITQIESR

\‘*

jevice of clanm 10 wherein

w controdier s operative o shut down
fumetional processing

R capabiity features of the wireless de

vice o reduce powsy consumplion o

The wircless

device of viatmy § comprising memory

ry, operatively coupled o the
coniralier, fata representing functional processing capability feature setting data,

4
ot
LA
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poe
[

o
f-1

The wireless devive of olaim 1] wherein the o
of the wireless dovice when in as TInerg

sitrotler reduces display capabilisy
eney call wmode.

¢ device comprising
a wiveloss signal s

£

ST ii‘

-
s
b
g
Los
pess
L¢3
v
<
o
peo
o
pAsn
o
P2

ne a recebved signal strength

g controdier, operatively

coupled to the wircless signal strength deferminator, oporative o
adiust & funetional process ability featare of the wireless device hased on the determined
recetved signal capacity irforonation and network congestion information.

s
sl
g

o

i

I

£

w8 dovice of claim 14 comprising & wireless receiver operative

i
estion mformation from a wireless network commumnication signal,

P
ot
'.l:"‘

he wirelesy device of dlaim {4 wheran the vontrolfer adiusis th
ity Tou

ty feature of the

rech

Processing Capabili

e

£ P B
$ Innchionat

('J

- devics by controlling, at an application leve

evel, nperation of an
sation operating on the dev

smformation,

basad on the determined recetved signal strength and batter

COMPrising

a baltery ¢

apacity detevninator operatively coupled o the bat

stfery ane { pperative W0
WY :i: au i{‘

mformation based on a romai nmu h&ii**‘

capscity of the battery,
36
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[y

& The wirsloss device of claim 14 wherein the controller is oporative o adjust the
functional processing capabifity featuwre of the devics by sefecting which applicetion will vperate

-

on the device based on the determined received signal stre cngth and battery vapacity informatio

Ve weireless device of elaim 14 comprising a user interface aperative 1o provide a

user setiable talk time threshold and wherein the controlier i operative o set the Runchons]

£l

processing capability feature based on the user setiable talk time threshold o preserve 2 desired
talk time indioated by the user settable talk e threshold.
REER The wireless device of claim 14 wherein the contraller s nperative o determing

an mmowt of power that will be

.

wed to provide a functional processing capability featore and is

operative W emler an emergency call mode prior to an ogt power condifion, o proserve power
HVRLY S

:

for an emergency all,

> of claim 20 wherein the controller is operative 1o shg down

Features of the wireless device to reduce power consumption to

cal
220 The wireless device of claim 14 comprising memory, operatively coupled o the
controller, that stores data representing functional provessing capability feature se tting data.

%)
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330 The wireless device of clatm 21 wherein the controller reduces display capability
of the wiveless device when in an emergency call mode,

)
oy
P

ethod comprising

obigining data representing user prioritized functional provessing capability foature; and

* e

based on user prigritized fmetional processing capability features of a portable device

and I oresponse to o remaining power capacity of @ battery in the device and a power
consumprion rae of the portable device, dynamically controlling eperstion of device to provide
porwer for a higher

sriority functional processing capability foature of the expense of & lower

priorily functional processing capability foafure consistent with the wser prioriitzed functional

processmg capablity foatures
23 The method of claim 24 wherein the wser prioritized functional provessing

3 Y

capability s data representing o talk time threshold and wherein the methad

melodes dynanically controlling oporation of the device 10 provide power for a higher priority

- s B v 5

functions! processing capalility feature al the expense of o lower prionty fimetional processing

capability leature consistent with the ik time threshold as & power capacity of the battery

GECTonses.

2 The method of ¢laim 34 comprising providing seleciable functionsl provessing
Y Y & :
capability featurs pricyity daty and storing data in memory representing selected user prioritized

functional provessing capability foatures.

pe

(%
-
S



WO 2008/027975 PCT/US2007/077125

nethod of claim 24 wheretn dynamically controlling operation of the dovice

te provide power for & bigher priority functional processing capability feature at the expense of g

Q

o

fower priovity foature consistent with the data iL"Ht’bLﬂiH:\“ user priovitized functional grovessing

capability fealures a8 3 power capacily of the battery decreases 15 alzo done based on received

28 A msthod comprising:
determining a received signal strength for a portable device, and

adiosting & functional procossing capsbility feature of the portable devies based on the

deternumed recetvad signal strength and battory capacity information,

B ~
2% The method of claim 28 comprising adjusting the functional processing vapability
feature of the device by controlling, at an application level, operation of an spplication operating

on the device based on the determined received signal strongth and battery capacity fnformatios

30, The method of claim 28 whereln adjusting the finctional processing capability

~ % 3

features of the device comprises selecting which appHeativn will operate on the device based on

o

§

the determined receivad signal strengtho and batitery capacity information.

L

L5
N



WO 2008/027975 PCT/US2007/077125

L
poon
Seres
ol
(47
o
foed
£
p=A
joso
=
[
~
St
7
o
{....
o
&=
el
oy
E
=
Lt
o
3
E
51
g
e
wtin
w
e
-
s
7o
ot
i
i
oo
"I'v'.
o
par
=
4.7
2o
~
G
<
P
Py
L
o
m»

talk Hnge treshold and

sotting the Numetional wocessing capability feature based on the user settable talk time §

¥

to f an effort to preserve a desived talk tme indicated by the user settable tstk time threshold,

"3-

?}1

The method of clains 28 comprising defermining an amount of power that will be
used o provide o functional processing capshility feature and is operative to raduce processing

capability features 1o

Mo,

"?Z’-
44

reserve power {or an emergeney call.

[
1
nenss
e
.

¢ method of clam 38 comprising shutting down functional processing

s

capability featores of the wirsless doviee to reduce power consumption © preserve power for the

S
erergosny call,

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

350 The mothod of clamm 28 further comprizing adjusting 8 functional processing
capability feature of the portable device based on network congestion information.

300 The method of claim 35 comprising causing the portable device 1o enter & roduced

DOWED MOUe In response o the network congestion information indicating a decresse in network

&

gosigeshion



WO 2008/027975 PCT/US2007/077125

he method of claim 35 comprising determining if the nstwork congestion

information dicates g neteork congestion level at or bevond a desired | ngl level th

s, increasing sigval transmit power of the portable device and reducing powsr consumplion
3

caused by other features, to partly offset the additional power consumption cansed by the

IMCTeEse I ransmi power,

3. The mothed of claim 33 comprising determining i the network eongestion
%

iformation mdicates 8 network congestion fevel at o beyond a desired high level thresholit gnd

0, repeating & sending of packess at a current power level,

390 The msthoed of claim 28 comprising determining a power usage rate of the device

based on a cwrent operational condition of the device, predicting an amount of time that an
applivation can continge to run based on the power usage rate; detenmine whether a desived

spphication quality of service lovel can be maintained for a desived application runetime; ¥ so,

adjusting power oons

3

nption of the device and a quality of service level provided by the

application i gn attempt to meet the desived application run-time.

4 The method of claim 39 wherein adjusting power consumption of the device and a

3 §

guality of service level provided by the application in an attempt 1o meet the desired ¢

L

pplication

i’

na-tine comprises shutting down the application to maintain & minbmam battery powsr energy

TERETVE

41
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