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[0004] A wireless device (e.g., a cellular phone) may actively communicate with a
wireless network for one or more services, €.g., voice and/or packet data. The wireless
device may expend processing resources to process data for communication with the
wireless network. The wireless device may also have other applications running on the
wireless device. Each application may start and terminate at any time and may consume
certain amount of processing resources when active. The processing demands at the
wireless device may fluctuate widely over time and may be dependent on the amount of

data exchanged with the wireless network as well as the specific applications running on



mal function due to insufficient processing resources

at the wireless device. [0005] There is therefore a
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memory resources, cache resources, and/or other resources, respectively. The wireless
device may control at least one application based on the demands by the applications.
The wireless device may select the at least one application based on the priorities of the
applications, indication on whether each application is controllable or not controllable,
etc.

[0008] In yet another aspect, the wireless device varies resource capacity to match
resources demands. The applications may be executed by a processing unit having

configurable processing capacity. Processing demands by the applications may be



cl ock frequency may be sel ected when the processing

demands fall below a | ow threshold. [0009] Various
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personal digital assistant (PDA), a wireless nodem a
eceive path. an MEFAEEBTREERIE oM a'S T 1
N’(ﬁﬁfm tﬁl@ Pé’h&@sse? block diagram of a design of a wireless device 100 and a
base station 150 in a wireless communication network. Base station 150 may also be
referred to as a Node B, an evolved Node B, an access point, a base transceiver station
(BTS), etc. In the design shown in FIG. 1, base station 150 includes a transmitter/
receiver (TMTR/RCVR) 152 that supports radio communication with wireless devices,
a controller/processor 160 that performs various functions for communication with the
wireless devices, a memory 162 that stores program codes and data for base station 150,
and a communication (Comm) unit 164 that supports communication with other
network entities. In general, a base station may include any number of controllers,

processors, memories, transmitters, receivers, etc.



station 150, other base stations, satellites, etc.,
and provides a received signal to a receiver (RCVR
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various units within digital section 120. Cache 136 may provide fast storage of data
and/or instructions. Interface unit 138 may interface with other units such as a main
memory 142, input/output (I/0) devices, etc. Digital section 120 may be implemented
with one or more application specific integrated circuits (ASICs) and/or some other type
of integrated circuits (ICs).

[0024] In general, wircless device 100 may include fewer, more and/or different
processing, memory, and interface units than those shown in FIG. 1. The number of

processing units and the types of processing units included in digital section 120 may be



networ ks (WAMNs), wireless |ocal area networks

(WLANs), wi rel ess personal area networks (WPANs),
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f0026PT . 1raRiGS (RPRLIGRAIL OMScEptedh aSuMics@Ratddi@Rss device 100
supports UMTS. 3GPP Release 5 and later supports High-Speed Downlink Packet
Access (HSDPA). 3GPP Release 6 and later supports High-Speed Uplink Packet
Access (HSUPA). HSDPA and HSUPA are sets of channels and procedures that enable
high-speed packet data transmission on the downlink and uplink, respectively.

[0027] Wireless device 100 may also support various applications. An application
may be a software and/or firmware module that performs a particular function.
Different applications may be used for different radio technologies, different features of

a given radio technology, etc. For example, wireless device 100 may support



assi sted d obal Positioning System (A-GPS), etc.
[0028] Wreless device 100 may have various types of
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f30P" Ah RnL&E UMY GRnRP8EEFRNISYSIRMMOYpe of application may be
active on wireless device 100 at any given moment. Each active application may have
certain resource demands or requirements. The available resources at wireless device
100 may be configured to match the resource demands of all active applications, ¢.g., by
adjusting the CPU and bus clock frequencies. In certain instances, even the highest
CPU and bus clock frequencies supported by wireless device 100 may not provide
sufficient resources to meet the demands of all active applications. In these instances,
one or more of the active applications may be controlled in order to reduce resource

demands to conform to the available resources.



for wireless device 100. In this design, system 200

i ncludes a resource controller 210, a resource nonitor
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214 may each be inplemented with software and/ or
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o truottice @f clapk eeles do thomeagirient apisTiabatling ﬁ%eawea@nt interval

%1%8%)%]05% gtggttg %%J‘(?J Sufﬁé(letgt alveﬁagﬂ Vs FaP Fé ee'dﬁ&sdelg for obtaining

€ manage C ontro
£pofts @lredouas Bhgd/ amhe lﬂﬁea‘smﬁlsntofnte’reeﬂcmayc ®s 180 milliseconds (ms),

bR 5 o GRHES BT loP L T BROCH O dAHS! Qb Fespuces such as
&Fso ge%&?ﬂ]c_@@ I{; r&@&rﬁ&d chhevl%ﬁcyur&é%e okl ORKsJrQAHRARYT 212 may
of  bus 140 base

on the denmands for bus resources.
Hizedwac ecsvaragerng bt qmly aativo applicetet, iy ezthl antiat eppplication that

AT s e e A e N S B SR

g&ﬂ@q®¥h&§@§g%ﬁ;connands directives, requests and/or
ot her I nformati on from resource controller 210 and may

tW938] gurkdartvercvaenangs 24§ peay edntroddbe cerfizugetion: efi wgigps types of
983 EFRRES 8 DLV AN S TR S, FRAR s
avepUatoeak &b &ifdnd8 forvpro &Jsein g r@@ﬂﬂc@&arﬂcﬂ)& vaRegewl@k frequency
of bus 140 based on the demands for bus resources. Hardware manager 214 may also
allocate/reallocate memory 134 and cache 136 based on demands for memory and cache
resources, respectively. Hardware manager 214 may receive commands, directives,
requests and/or other information from resource controller 210 and may configure the
various types of resources accordingly.

[0034] Resource controller 210 may attempt to match resource demands of the
active applications with the available resources at wireless device 100. Resource

controller 210 may obtain pertinent information for each active application, e.g., when



controller 210 may obtain pertinent information for

each active application, e.g., whenthe application is
wa@edswasesl. The information for each active appdT/Us1000D080003

may include the follow ng: Indication on whether the

application can be controlledgto reduce resource

usage, Peak and/or m ni mumresource requirenments of

the application, and Priority and/or other

Ghaagengnt ~ 1558 MGROBRUARH Ll B aph e hEGAFute he

foflofatrol led in order to reduce resource usage when
resource demands exceed the avail abl e resources.

V\bef ?cratlgﬁ of Ynetrif 2R {S)h Gbh 2 6P RSIEQH oLt LdsdBYe usage,

endent on vario ctors such as the priority
Of- pm{ ad[r ingiainnen resbtie c exquéeinedts roéﬁmgrpphcalmagmcby t he
application, etc. If the application ca
conPrigiityesad/or pihs ehvsacspyatiss piohe éppltq%ma]ssiﬂﬁﬂlcfaf FesPprRgRanagement.
be adj usted and/or the anpunt of resources all ocated
[0@35]1 e appivie applatiominaper way inetbsemtirolladin erdenigrreduce resource
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ven ap p I'cation
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%alﬁagé lcfoff‘r?é:ile*ay tlf%ﬁqhgfﬁi)egtl%ﬁkoff fhE R ?H&ltﬁ‘)ﬁ 11119y tbgeadgusted and/or the

escri eak resource requitenents
mﬁome@f fegduragp h]lmtddotmsthm dpplibatiat ynayelso wagel dminﬂms resource

t hat do not need to b ust ai ned for an extended
PERIGY co be pst by s aV%l?aé’?e IepOYrECSdownl oad. The mi ni mum

WE}” Cerf- S &R LT BN BE a?@gl 5 MR hﬁ?tblecg?%n by various

certain resource denmands that may have
parstaierseshichors @RUéxserioed ﬁpemanonts,oﬁumbfrreqf @PgT/buSaCycleS per unit

Voi ce C 003 The pri t and/or oth

Eﬁ‘ﬁr Si&t lerqrsql%gg }640 gpaﬁlldq?ﬁt S %)gr% 8u%1%1glgd bél CPU/bus clock
fef Rl en WRERs@HioR DBV FRODEM rebdiRcrlLiré@ento Malybe used for
reduce resource demands. \Wen resource denands exceed

apreicaietisl with durgs gasasies, d¢rnwd;§ rthatr fe yoapised éaiconstaipgg for an

b | |
e C tp%glﬁfisgl el ém‘e,a% (?Vélrllg% 02{%% Qx?llﬂ(l) %%tohr%gsfg%ulrements

gt 1560 Libe&id farnaghlichese nWltHMH@fnS res@sred e;&ﬁfalnbﬁ dhdo edna)y/v have to be
0038] Resource_controller 210 may. recei ve resource
ﬂ#ﬁg@“?@bé@?@f@%%HWHQQOEBﬂWe?gr%QPWPP resource usage

ﬁ%ﬁﬁge { orlls %ﬁor\?\[ﬁ HeR RS haB%& i&Eo € %o Ahdafibn 28 be used to

er to ch ange hardwar e nfiguration
bas&nine whchend éswuo centuslahe aplﬂtmtlmxwmkieqe reeswer ¢@nands. When

contr ol 10 may |rec ar dwar e 14 to us

FORLES oBiES ety raaaﬂ@ﬂ% TS UREn o BT RU, PR faliSs may be
L&A CRrsRT £nd RLGLpYioHRAGHpIMatibhs %Qty be controlled last. Different
applications may be controlled in different manners, as described below.

[0038] Resource controller 210 may receive resource usage reports that may convey
real-time resource usage by the active applications. Resource controller 210 may
determine whether to change hardware configuration based on the resource usage. For
example, resource controller 210 may direct hardware manager 214 to use lower
CPU/bus clock frequencies when the available resources are largely under-utilized.
Resource controller 210 may direct hardware manager 214 to use higher CPU/bus clock

frequencies when the available resources are insufficient to meet resource demands.



Resource controller 210 may direct hardware manager

214 to use higher CPU bus clock frequencies when the
w@r@Blaisie resources are insufficient to neet PEFUS200E080003

demands. Resource controller 210 may al so control one

or nore applications to reducg resource demands if the

avai | abl e resources, even with the highest CPU bus

cl ock frequencies, are insufficient to neet resource

emands. Reso e controller 210 may thu ontrol 1h
CRRTeaoBt P LU RE Ao R oL ey s eE i reOF posouree
QIrSilds i Oth¥Blva U1 $QB1kSs, ASBRREE W tHighess CRUAMRIsSARY frequencies,
[0039] N applications 220a through 220n qg% be active,
T

whenwiffigicnfenanedt rpsonesy dsanaady Ret@uyes Comr 2_339 én?’_drthus control
%(e)'%%ﬁgble IrQsotgpcgls W% avgal s ‘Tflbeo}é%goﬁtra Rlcfands irF‘BRie'r ﬁ@tﬂlg% fesource

may bé agnostic applrcation, application

d@yande widrresdaRRAupplgp! i cati on 220c may be for HSUPA
&ﬁglication 22 na% be faor_video tel ephon and so
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active_a ication.that n be controlle receive
Gatnhentie Ty Ghar a00iseden COR B B 197,698 taRPi e S on, and
%gﬁi%%dmOn%%nb@%r&%ér@ﬁﬁ ddwinlesd eEacthOaﬁzpﬁGétf‘o% 220 may register
resource usage. In general, applications 220 may be

withtresiuredcdndrollan? 16 wenodctiveted iand eday Peavidd aettingnt information,

much of the description below.s.fo ont r.ol . of .
fkoda deron s BBt o Bat R Do I PEgoflilled gy rceive
EQRaRuiGeom RtREe 4ol 2maYo expsUite oppfatibs.akhansppropriate, in
that support conmunication with base station 150 as

owsier toarsdegenispouappisagat b AenarlnfnhigatEmswizP anassie grniollgd for any
. cont | er 0 C 1 t per at.i

8% 0PRSS, R ERLETmERP o7y SRR Rl BRogPRY K ol o

prRbisiatreusces ovkichisale géottdpens OPaseircds0041] I n an

aspect, the avail able res%géces Wi rel ess devi.ce

100.
b 4 lidDbamsa sutsuisn S HAE dbe RIRRR SOBY Anigtion With base
Glidey §5@RRGREL gfh%r a?ﬂ#gﬁﬁﬁ‘s‘@nﬁingt b vk sk QRYICBTI (RY R esource

e nonitored In rea and the CPU cl ock frequenc '
oetradier 2) mey edntoalsbdoperatidreo PRI | 138 dother. resaurameand/or the active

desi gn, the CPU | oadi may be conpared agai nst a high
EPLEHHISdO AFRICYE SO REHPERHBED. A hi gher CPU cl ock

Fo“mpenqﬁ ai dsp@¥ ahb ablirblRYoREess MaEd @Y dvtied 10 enaGRld adjusted
oadi ng exceeds the hlaP threshol d. A |l ower CPU clock

based werresoufich damandsaly B astiye prplisatienst dipr whanplehde €RY loading
L i, R G0 s s o
aRNEPOl logdingi finngedRdignSthe CPU loading may be compared against a high
threshold and a low threshold. A higher CPU clock frequency (if available) may be
selected when the CPU loading exceeds the high threshold. A lower CPU clock
frequency (if available) may be selected when the CPU loading falls below the low
threshold.

[0042] In another aspect, the active applications may be controlled, if needed, so
that the resource demands can be met by the available resources at wireless device 100.
The resource demands may be ascertained through real-time monitoring. The available
resources may be increased or decreased, e.g., by selecting different clock frequencies,

based on the resource demands. However, when the available resources reach



that the resource demands can be net by the avail able

resources at wireless device 100. The resource denands
woreapsioesascert ai ned t hrough real -ti me nonit ori PQI/UI10e7/080003

avai |l abl e resources may be increased or decreased,

e.g., by selecting different gl ock frequencies, based

on the resource demands. However, when the avail abl e

resources reachnaxinun1capacity, the active

| ications control.led to redu esour.ge
BB v TG E RED PP Fopied teeliBuad o rERR e resource
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Aferisd. I ahecaspr éddtrbliygane %ha@ﬁrémsapph@zﬁfbﬁ] mi} ﬁ)t ébmpromlse

shows an exanpl e of adjusting CPU cl ock frequency
ﬁlamlltdmfwc&éﬁaﬁh@ﬂsghqrméloa&}t INPECHIISI cations. I n

'gft]eexaﬁ?i % sh éWsWI te]%?tlf{pfel %ﬁj%ﬁﬁ@#ﬁﬂf&l@gk %re?#gé%%gggd on CPU

supporte
gapatistby ths aadhi appachtiont hirt thes diagipds thret O Elbelqtreqeycics f1, /2
Q045] CPU 130 |n|t y_operates t he | owest
jerq Srl@a%%wlvhfp 2k %Femepe%?faﬁq DRIy s Agpgved with the

&
d Qkﬁk%g nds by the active appllcatlons and
r%% %es the ??hreshold at B. The CPU cl ock

f00d§uendyPW sl 3anttralie cbpierades With dhé lawesCclomhdraquendgPty at A. The

lﬁ?’gﬁ@?(? Ed[ SR c&{[?)ég :%e,ghtelcr) %g@é?%c & ﬁéia{oﬁlgfa&lggs ande reaches the
AR Aredbifid ta@ BhI ghe CPUedBAd fre@itiicy eashieshell FRonRifof 1 at C, and the

threshold at E. The CPU cl ock frequency is swtche
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Si nce the highest CPU cl ock frequency ijglread
deaps @t &y dug g mpre €PU capacity with the hlgher cloc equency f3. The CPU

loading increases again due to higher demands and reaches the high threshold at H.

[0046] Since the highest CPU clock frequency f; is already selected, resource
controller 210 starts controlling the active applications in order to reduce resource
demands. The CPU loading decrecases in response to controlling of the active
applications. Resource controller 210 stops controlling the applications when the CPU
loading reaches an acceptable level at I. The CPU loading thereafter increases again
due to higher demands and reaches the high threshold at J. Resource controller 210

starts controlling the active applications, and the CPU loading decreases in response.



controller 210 starts controlling the active
applications in order to reduce resource denmands. The
WERigsleadi ng decreases in response to contr ol | PemyUs$007/080003
the active applications. Resource controller 210 stops
controlling the applications when the CPU | oadi ng

reaches an acceptable level at | . The CPU | oadi ng
thereafter increases again due to higher denmands and
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used for all CPU clock frequencies, as shown

diffepant eetredthigheang low thrcshalderey beusest foricath GRY quf\k/ ffequency and
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RS T G S PR B o,

aloacthah el taddyldslanc asditbadjudethe giPU oocle ﬁ‘emmmcy wnd/or control the

threshol ds are used to adjust the U cl ock uenc
aGieotPPEEHIGNS]  {Ae SARE] '3&655‘66? et PoHESd TR a@ ve applications.
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ternatively, t active applications may have
aétivie eapgphicatiet magf bd homsddtdddbaseEanh CRE ilondingppilitoat foothe set of

troll on CPU | oadi | at toth
Qetongfis apucahls BEOARRTIEBIG. ror that “appl fcation.
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o vary the CPU capacity based on CPU demands.
bewd wnceRUsleotinds mlwrrresmmeeégchmg/bb%re@@mm%n%@euCﬁntrolled in
manner. [0050] FIG 4 shows the interaction
@g?R§3W’P@éource control | er 210, resource nmonitor 212,

rowsoyar erfnaghbws e iaRehclPP| UebdédnonSort2® aohtslbutghl 0, resource
rznzog]cmlr 912F|11(231\rdv%are manager 214, and applications 220a through 220n in FIG. 2.
Resource controller 210 may receive resource usage reports from resource monitor 212.
Each resource usage report may indicate CPU loading and/or usage of other resources at
wireless device 100. Resource controller 210 may determine whether the available
resources are sufficient to meet the resource demands of the active applications.
Resource controller 210 may send hardware commands (e.g., for lower or higher clock

frequencies) to hardware manager 214, which may then set the hardware configuration

to vary resource capacity. Resource controller 210 may also send control commands to



Resource controller 210 nmay receive resource usage
reports fromresource nonitor 212. Each resource usage
wo epens2smny i ndi cate CPU | oadi ng and/ or usage PET/0U81967/080003
resources at wreless device 100. Resource controller
210 may determ ne whet her theoavail abl e resources are
sufficient to neet the resource demands of the active

appl i cations. Resource controller 210 rray send
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ffIC ent a unt. |f contr I|n
HHTHGRBS PP cBREEHEY CRRPHCAREE. B0 fheC CORE o el " interactive
Qﬁﬂfé%&ﬁﬂﬁa@ﬁ@'cb%lle@% ATRYt ﬁﬁoﬁo%ls%ﬂdéldmﬂ?%ducanﬁpact to user
interactive applications my be controlled as a | ast
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resource demands exceed the available resources.

[0054] In UMTS, a call may have one or more radio access bearers (RABS) to
transport traffic data and one or more signaling radio bearers (SRBs) to transport
signaling. Each RAB may be considered as a scparate data flow having certain
characteristics. Each RAB may carry traffic data for a particular class such as
conversational, streaming, interactive, or background. In one design, the SRBs are not
controlled. RABs carrying interactive and background classes may be controlled first,

¢.g., equally among these RABs. RABs carrying conversational and streaming classes



resource demands exceed the avail abl e resources.

[0054] In UMIS, a call may have one or nore radio

waecwesesbearers (RABs) to transport traffic daper/asmo7/080003

one or nore signaling radio bearers (SRBs) to

transport signaling. Each RABjmay be considered as a

separate data flow having certain characteristics.

Each RAB nay carry traffic data for a particular class
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e Offrange - covers 0% loading to the low threshold,
e Medium range - covers the low threshold to the high threshold, and

e High range - covers the high threshold to 100% loading.

The three ranges may also be referred to as CPU states. Resource monitor 212 may
send a low CPU loading report whenever the CPU loading transitions to the low range,

send a medium CPU loading report whenever the CPU loading transitions to the
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general, more data may be sent to users observing high downlink channel quality.

[0062] For HSDPA, base station 150 sends data in protocol data units (PDUs) using
Radio Link Protocol (RLC) at a link layer. An RLC PDU is also referred to as a PDU
or a packet in the description below. Each PDU may be 40 bytes, 80 bytes, etc. For
RLC, a transmitter sends PDUs to a receiver, with each PDU being identified by a
sequence number that is incremented whenever a new PDU is sent. The receiver
decodes each received PDU and sends an acknowledgement (ACK) if the PDU is
decoded correctly. To improve throughput, the transmitter may send new PDUs without
waiting for ACKs for previously sent PDUs. An RLC window determines the

maximum number of outstanding PDUs without ACKs, as seen from the transmitter. If
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The window size may be abruptly reduced to the minimum value when a high CPU
loading report is received. This abrupt reduction of the window size may free up
resources as quickly as possible, since high priority applications may not be delay
tolerant and should be served as quickly as possible. This abrupt reduction may also
allow the high threshold to be set aggressively near 100%, which may allow for higher
utilization of CPU resources. When CPU demands fall, the window size may be

increased gradually in steps. This gradual increase may avoid ping-pong effects (e.g.,
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by the up step after each update interval, at times T3 and T,.

[0067] A medium CPU loading report is received at time Ts, and the window size is
maintained. A high CPU loading report is received at time Ts, and the window size is
decreased by a down step since the flag is On. The window size is decreased by the
down step after the update interval at time T;. A medium CPU loading report is
received at time Ts, and the window size is maintained. A low CPU loading report is
received at time To, and the window size is increased by the up step. The window size

is increased by the up step after each update interval, at times Tyo and T1;. The window
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{quﬁut Fsr cugewvnlink daa a@glgqa@lﬁn (gge HSDPA), a window command with

the new window size may be sent to base station 150 whenever the window size
changes. The window command may be sent multiple times to improve reliability if
base station 150 does not send an ACK for the window command. For an uplink data
application (c.g., HSUPA), the new window size may be applied at wireless device 100.

[0071] A data application may have one or more data flows, and each data flow may
correspond to a different RAB. A single window may be maintained for all data flows.
Alternatively, a separate window may be maintained for each data flow and may be

adjusted based on a sct of parameters for that data flow.
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[0075] In yet another design, a data application is controlled based on CQI feedback
and block error rate (BLER). Base station 150 may send PDUSs to wireless device 100.
Wireless device 100 may attempt to decode each received PDU and may return an ACK
if the PDU is decoded correctly or a negative acknowledgement (NAK) if the PDU is
decoded in error. Base station 150 may determine the BLER of the downlink
transmission, which is the ratio of the number of PDUs decoded in error to the total

number of transmitted PDUs. Base station 150 may select a data rate for downlink

transmission based on both the CQI reported by wireless device 100 and the BLER
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RaR&IsnRf £ %b&l@t%%{jﬁqhé BeEgrisQesdribeli ABo¥Ohay alRY BB @Eedfor a data
transmtted PDUs. Base station 150 may sel ect a data

wmiicatior. Howniiple, tondiot hissd oo Wafsedbagk eyt implenmeafed first and

@ &tﬁ%@g@i‘%ﬁwgﬁnﬁg%gtl‘%f %{1@ 80@0%&@ qtnhv%ng%v@:s{gz% a@t‘%ﬁﬁ]e%q may be

rivgeRY afleFRe ﬁr%’ﬂerﬁﬁﬁfﬁi whaldufifiod 5 snapthd dxﬁﬁpl@f fomerol based on
to the reported and sel ect a data rate based on

botb G4 fastheck ol Wl@ﬁ@feﬁl@( ?’éiﬂlﬂséfﬁe@%ﬁyn%/p oxfgrmed Slpwétamusly
(oA 195577 900, BoableY RS T MGL, BLFR, TR ER i

EKﬂtrdl appledations Me&\noh&bmﬁcectﬁimanés 10@plidavions ndyaing tbtethe wireless
. of fset added b base station 150, w rel ess devi

i%CWYsb@rrdieNm e Proass el YISk At THAERARIAFSYE capacity
gﬁ zIZ)baﬂ? ?#@Eésﬂ% d&lﬁp ey &nBiRelRcldiembRr @PUsS, Bbgﬁs general-

set ded by base station 150 is snal
purpp & procpﬁ;ﬁﬁ%]eto% dataay apiliicaionothereay.  aProocsbiog demands by the

ontrolled i nners. u
Gt B B PERGBEEY o IBLeT FBGY oo IRy Fagoplrdvare
o ek Mféle% dat@ (M&hd 73Y.1 AR 1cakObnLHHNPBlaPplicEBhY Bly be controlled
based CQ feedback may be inplenented first and for

hagod edtettb¢ rproeadsing néeneandat 4ngn thea epxiawmr plocpwied cyrcity of the
ndow si ze nt may be triggered after the
??a%ﬂQﬁqﬁnﬁggm%wiéygurat|on As anot her exanpl e,

eou78| ol Tasedicai diet ipfpﬁﬁltld‘neﬁdfﬁ&%ksew%d:dwdﬂdmmrsli from among the
adj ust nent may be or med  si mul t aneous] .

applications runmng on the wireless device based on the priorities of these applications.
A low priority application may be controlled first, and a high priority application may
be controlled after the low priority application has been fully controlled.

[0079] The at least one application to be controlled may include a data application.
This data application may be controlled by (i) reducing the amount of data exchanged
with (e.g., sent to and/or received from) a base station when high processing demands

are detected, or (ii) increasing the amount of data exchanged with the base station when

low processing demands are detected. High processing demands may correspond to the



[0077] FIG 7 shows a design of a process 700

perfornmed by a wireless device to control applications
whamed428m r esour ce demands. Applicati ons runni PGI/O820071@€80003

wi rel ess device may be executed by a processing unit

havi ng a maxi mum processi ng cgpacity (block 712). The

processing unit may conprise one or nore CPUs, DSPs,

gener al pur pose processors, etc., or any conbination

t hereof . Progessi ng. demgnds by .the applications
HORE D Ir S SO f anet Jbo bl vE B and WimAas may
s REndNB VRO EesOitg ldBMaMily RIIBSDelRVh Gay (Hhksdek. 714) . At

| east one of the applications may be controll ed based

980he Phe sletrsipplicalomanisbaerntioNed frflivingt Dérlosy yige based on
T%% ga?og c'teg %élzsi%riﬁ!a?neds AL (fﬁes ﬁl'aggmﬂﬂ :I?%Oy c%ggéﬁ)% g%éi?% GTP% &H@c]ow size may

one “applicati on

@ ilafeOthef fidibearsINghat htoval pileld cipck o8 xthumgid dpyothe tdaga application.
W rel ess device based on the priorities of these

Bixpiedery oAe max PoaflipHed P_F’Welgﬁpmﬁ’ﬁg%uﬁb Halgypnpg minimum value,
%ﬁ&%rtﬂ%ltﬁﬁiﬁ&%ﬁlsgalu@%ﬁfab?'sgﬂacﬁa'tQFa{vtoYd FRRLUCBY I AP MY /or other
ed a t he S

e confro ter ow priority application ha:
peeof. ul Whe drigh prdcesking @O7@hdsThee detettedstheowendow size may be

application to be controlled include a data

BreEM g FaitE: BT p & R etbibR oy §tggnirolied or

?% i isdep’ GEHACIHAG dIpECARURLRL @atrdll@X ChaRE g6k Wrddessing demands
.g., sent to and/or received from a base station

wkelatehicg hthp mod's bing e ba itk case® i eRrse £€d one up ¢fep)in cach update

I ncreasi t he amount, of .data exchanged with the .
APtk fiow Wi s TnR ol 115 Fafif SRS b Beldfa ERGymedium
PloRERMS dRehat@NBOdStchRY. FoF thesloantink,ahé heploacgssinag be sent to the
demands exceedi ng a hi qh threshol d, and I,ownﬁr ocessi ng.
bsqrestadion RCICRCE O PurdD!e Gk éo s &5 11l Hend hg gvindow Size may

| 1] t hreshol d. [0080] The dat
blidatg st aptidppaw {heshol d. [0080] The data

app e controlled by adjusting a wi ndow

F008¢] bask@ dam ippéicaicrcasy ulvg bd eomndkddased dreCQafiadbmk. A CQI
processi ng capacity. The w ndqw sj ze may regul ate the .
AT pb@fn@rmé%mﬁ%w@@@ %’é&‘&%ﬂé‘al&)‘(éﬁ%ﬁb@é agEL;‘et"YféelﬁFétdﬁwce for
ARl E @bt Wﬁ@ﬁeg{@h%{@é&ﬁh Berliis G Adidad, etk OBT WRSbededuced,

maxi num val ue and “a m ni num val ue, ‘vvhere the mni nom
wad the wdycddeCQE eyt tledsdno tattei bhst istationt WAKT ORyanldd be sent for a

SLIEE B2 258k 1L 90 LRSS AR SSTENIE0 1 en e packer

bR UB&dRl NbdgRERyahiRni highhBrodadsthod Bhiaf@ ia@h defecR@!  The data
yet controlled or (ii) in steps if the data

appicatern ey 4l berorraldtivovarsag twdiansnor bloek sigsi by modifying
FRFRn R BPL)E s U AETT p P P BEhoninc

U tha?® rehRorRBrssdidts a¢Heaulind tn fodniidiow asidzteaffiawobene measurements)
mai nt ai ned when nedi um processi ng demands are
detnoe pedted.For the downl i nk, the wi ndow size may be

f(ﬁﬂitZ] to lH@ 8 shows a design of a process 800 performed by a base station.
Information determined based on processing demands and maximum processing
capacity at a wireless device is received by the base station (block 812). The amount of
data to exchange with the wircless device may be controlled based on the received
information (block 814). Data may be exchanged with the wireless device based on
control generated for the data exchange (block 816). The information may comprise a
window size regulating the number of unacknowledged packets, ¢.g., the window size

used by RLC for HSDPA. Packets may then be sent to the wireless device in



base station either once or nultiple tines to inprove

reliability. The wi ndow size may be used by RLC in
WOISDRA4281D081] The data application may al so bRCT/US2007/080003

controll ed based on CQ feedback. A CQ nay be

obt ai ned based on downlink chgnnel quality nmeasured at

the wirel ess device for the base station. Wen high

processi ng denands are detected, the CQ may be

CEER o RD V45 S A gkt YDA g

R8Y ARNEAGRe P o Aek@hiSsibL eS| tHE vik sl ddvecdbBaRd Séialth® m:QI The
even if the packets are decoded correctlé, when hi g

lpime@QQlil mepydel e sespEse COY rad NaKsTh gt %‘pmaé'altq %ﬂlﬁcted for
tra mallssso% t%etgg q}eﬁe%g 618\? é) %as\é? '1R8 SniNeARBOML o P¥ Egs‘é packets
e fer®status reports sent to

ﬁh@fw O Eéﬁt tethe wﬁrdﬁ@s Rigfitemn satddascd eplo tHeSSel’cmtﬁd leta rate.
nodi fied so that network resources (sche

10983 rratFIGn 9arie Ve el Pl Qfot DroEeERO RS %y Jrirglgs device to
g%d difk %ﬁzéesgﬁr&s 8 PlQVRind g?%h&ﬁ 8{, a)éﬂt Qtﬁﬁﬁsfcﬁogsmgnable

per% or ed ase station. or mation erm ned
mgﬁdm(gnemumesmhngmchémrddslcaMyr’mxnwmmrfpir Gbeka13Yy At least one

SRRSO Y B R eSSt ol AagES 0. B
Wrhdhds NS, Wer SlpBiestidhe Ve %sﬁ%i/abtéebﬁso Risb@lcke %a@aﬁeﬁ Qndii[’cored (block
the received information (Dbl 814). Data may

2MOhditged least onet dppliviticsl mes belevtemlel o @hth@dws ldgmands (block

erat ed f r t dat a exch bl ock .81
?ﬁgor lfnP]a'n 86’%&%? SRPICalo ndgo\(/rv 878 b?eegl)ﬁpaa ?esmtlrﬁes may be
mefhsed QBIOUK‘ @pr OWhSQllg@él"tsip@ﬁé(@plﬂbcaﬁotgmayt%ecdﬂttﬁd@&vbased on the
si ze used T@Iy RLC for HSDPA. Packets may then be sent
memohedenansis éblecly8yd)e &4Ch%\é@a@rdis§rbdéhwmnhcﬂtﬁ@ls\ﬁ%%wnable cache

f?'esé rcesTrgg%BQLl%Fec . egﬂ]p M%@Orﬁ{% 'a?f%a&gne a ﬁcaﬂoﬁjﬁfa be controlled

e se ansm ssi on Wi re ess
Bad cén bﬂé Qﬁcl&ﬂ dbﬂm@n@Q(bloalh 26N f ohrfaftrmammnmy thé spriorities of the
conpri se CQ and a data rate may be. sele

m—hc@fﬂ%msrﬁ%@g OR (VRIS it 4oy PEL BHUEH B CRgollable or
‘rﬁﬁgllwsmd}dﬁ ALY iERRRatiRAGKEHS réE%YveBee geMont theldPBlications.

Wreless vice in accordance with the sel écted data
Tat eat @083} Epiiicadors hous e edsitgh fof cantlobesd @oghe received
F rformed by a wireless device to manage different

QHRACBs. Processi ng demands by applications for

. gnatli‘l@ .ADABERS b WPsi ﬁ%PbJ;pf&éssaIOOmb@erﬁ&i 55 wiRWsS Bevice to
e nonitored (block 912 At | east one application

lmy t@sowomtcrammtefdwba@@di PR0UIRRS éi:rn@ré@m Agplietgngsunning on the

b
g’é@?eéﬁ gB 18 851%/ %Xgulﬂ ng%y Y {}1106@55 or A éﬁ)ée E?Jf%ilraé)i%yrocessmg
IRcay (bpast100De pEdcssiag idemandy b &h@ applieitioad nhgste monitored

?bqoékhleo lké)ll)JS T?lee gllrioré(ejsssm(gbcla%acuy of the processing unit may be adjusted based on
the processing demands (block 1016). For example, the clock frequency of the
processing unit may be varied to adjust the processing capacity. A higher clock
frequency may be selected for the processing unit when the processing demands exceed
a high threshold. A lower clock frequency may be sclected for the processing unit when
the processing demands fall below a low threshold. Bus demands by the applications
may be monitored (block 1018). The bus capacity may be adjusted based on the bus
demands (block 1020). For example, the clock frequency of the bus may be varied to

adjust the bus capacity.



918). Menory demands by the applications for

assi gnabl e nenory resources nmay be nonitored (bl ock
W@2@p/043Bne at | east one application may be coneeDUF®A7/080003

based on the nmenory demands (bl ock 922). Cache denmands

by the applications for assignable cache resources may

be nonitored (block 924). The at | east one application

may be controll ed based on the cache demands (bl ock

. Information on th ri.oritiies of th -

@ﬁg%li c aE[ith ﬁ{cﬁpwﬁﬁsr gﬂ’edcra%e%t‘f??éelmaézl bé:s}glp Qs eéi’ by FREIOHS means. For
SAGTHI AARLsk aadhnRhch $naG0BH In@Iéabhted & hixdivaf) Mirmlat@BbRware, or a
and/or other information may be received, e.g., from
ecmebingsjsini tharcodnsEor Thdaukvare awplegisataippl fheaprossssingyums used to
sel-ect for . caont ed on, th i - :
S5 B8, S R0, S 20 LIS g a saiom) my b
Pieasaed AaQinp@aicf @ miced apyli@tivh sedcefisintbgyitekcitanity 4AFICs), digital
resource capacity to .match resources deman
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rocessi ng.capaci f the.processing unit may. b
%@%@f@&%@%@%#@%’%@)eﬂﬁ*% SiCREPBishaR dSo I BLRN TesTesy
OB EX ARk & ARG afd QRKof LEANBRCIMMEMEMNSGH, 0GESBENMEques may be
unit may be varied to adjust the processing capacity.

mplembered slibokoduleg@enayosmlyrasefigetienst etd.)ftloat perferm the functions
rocessi ng unit .when th rogessi.ng. denman X .
BraBaadn TR R PRRSRR AL BN BRFGR o memry

&al egb@dry P4 $riB20h PTE S B) dhd Bidtcd B ptdtesspr QL@ spriodgssor 132 or
demands fall below a | ow threshol d, Bus demands by

t he
hfPI i dhe i waorraayeberdmpleaicatrd( itk theopmressen er (fixéernal to the
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BRSSP NSRS 8ty iy P b e
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The techni ques descri bed herein e 1 npl enent ed by
(RPMugopwatidile ppdosy wsg,m?me@g?@%wgﬂg@gwﬁ ¢“read-only
g%%gg’[)'t ﬁe&ﬁE%l’Wéﬁsabflé PRVWAL EEPROMPFEASP m@mory, compact

ereo For a hardware inplementation
dhe(@Dpamg;&ﬁgommﬁkshuﬁeﬁom@epewt@ﬁnlthe t echni ques at

AsThe A hidisteiralrmer o TR P SRR hriB 8 e a stand-
8IBRE uhit ©or intd Pﬁér?@f §ideGide.t The ASIES naydbedii} @lstafil @lodk integrated

processors (DSPs), digital signal processing devices
¢IDSPOAY), (p) age los Thaygil€s ghay Mg snglpdaipmory Kfsifor storing data

rogrammebl e gate ard;ays ( FPGAS) .. pr , :
BE8, BRPRRR AL Ba3LUR9ef FEFEObs SAAARRER SN, (v mocul
eHae Ghdy0BE GrilRMIGE Sithdt Befer aleeizts,0R) @ wellula plasicgmatldse device,
erformthe functions described herein, a conputer, or

anslsath Praebidmutih éyig 6ic.

[0088] The previous description of the disclosure is provided to enable any person

skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the spirit or scope of
the disclosure. Thus, the disclosure is not intended to be limited to the examples and
designs described herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.



[0086] For a firmmare and/ or software inplenentation,
the techni ques may be i nplenented with nodules (e.g.,
whe@msedsies, functions, etc.) that perform thePCT/US2007/080003

functi ons described herein. The firnmware and/ or
software instructions may be gtored in a nmenory (e.g.
menory 134 or 162 in FIG 1) and executed by a
processor (e.g., processor 132 or 160). The nenory nay

L npl t 1t hi .processor or external to the
@ﬁgilessgg.ﬁlﬂﬁgs Wéﬁhd/ or software instructions
may al so be stored in other processor-readabl e nmedi um
such as random access mendeLAIMS) , read-only nenory
(ROM, non-volatile random access nenory (NVRAM,
programmabl e read-only nmenory (PROV), electrically
erasapl e PM&iE@%%@@I@ S AP Y8 N YmuGiBAAC kvidli SChase  station,
(CD), magnetic or optical data storage device, etc.
{XB8BIngAn appar atus i npl enenting the techni ques
descri bed herein. .be a stand al one unit or. may.b -
part HPTACCHUNE M FHA0g &, MESTIEY WRCPYE L4 ? 4R -a%{ﬁi oogjgratwe to
b 8Q8pEGhti6hS fMhing(OnGhe déite; add set of one or nore ICs
that may include nenory ICs for storing data and/or .
i nst r ueenteisT opsrRtiye tQrnaEiaT PERRehsiag demsstsiDydhe paplicgHons and to
nmode vl : - d .t i
SERET b bisat' % 2, TR ek Blsaoh B, FEPESRGAINI nd the
harigash prooessiiphiabsciyni t, (vi) etc. [0088] The previous
description of the disclosure is provided to enable
any person skilled in the art to make or use the
di scl esur eTgé/ ?@i@é@f B §, \Qﬁérﬁiﬁriﬁe Ehtioer Al pel@SH i@ select the at
will Dbe readily apparent to those skilled in the art,
Rast dreeappéingtianc fprdontgbpfres asbagée melisatonyayntieg on the device

plied ta.ot variations w thout departing fromthe
g%ﬁgp?pHP“Q?Hggﬁ%?mﬁﬁgmﬂpsclosure. Thus, the
di sclosure is not intended to be limted to the

exanpl es and designs described herein but is to be
accor ded t Rbe dides of sbope, cormstisttbacondraller tiheperative to control a

B prb &L ESniiekiclP KRt AR FoRh SEP 3R ACLTIRAAPERL: he tow

W&y &P Hli CRIBAUBE Bedhi fally Voiithbliadbase stati on,
conprising: a processing unit having a nmaxi num
processi ng capacity and operative to execute

appl i gati opg, rd%g% B8 R NG LAY R atd0: Bné 9{)}51&%&&@ Eomprises a
noni y the

t 8
operative to or procéssing denands b
dmpl dppétitions aaddvliceciaotht rahtratlerl Basperatve tof rddonec amount of data
appl i cations based-on,the,processing demands . and t he
exchanged by the data application with the base statfon when high processing demands
are detected, and to increase the amount of data exchanged by the data application with

the base station when low processing demands are detected.

5. The device of claim 4, wherein high processing demands are detected
when the processing demands exceed a high threshold and low processing demands are

detected when the processing demands fall below a low threshold.

6. The device of claim 1, wherein the at least one application comprises a
data application, and wherein the controller is operative to adjust a window size for the

data application based on the processing demands and the maximum processing



maxi mum processi ng capacity. 2. The device of claim1,
wherein the controller is operative to select the at

wo e@s48ne application for control from anong PEEUS2007/080003
applications running on the device based on priorities
of the applications. 3. The dgvice of claim2, wherein
the controller is operative to control a low priority
application first and to control a hi gh priori ty

appl.ication after t l. ow [ cat

GBBribe B YheBive Pl a5 KRS haBRBMGRL) R %xchanged by
nbarRiapphilgioat | east one application conprises a data
appllcaylon, and wherein the controller is operative

to reduce anmount of data exchanged by the data

appl 1 gat! ofiilficd P RASY, ShRld QRO BAGHE 3 Wjust the
demands ar e dé d, an I’ ncrease e anount of
waldaweyeh abgedn khynfahﬁ‘mdﬂtvah&pﬁidl £ abinonumi walhuet, hiee bAsienum value
station when | ow processi ng demands are det ?z %)e

brgieg sragAtedetogvoid tHngaua by BB SII0R (pntiol t@ mands

are detected when the processing denands exceed a high
threshol d and | ow processi ng demands are det ected when

t he pg.ocesShadevdenandsini &| hbelmtheaohtrollerhis @ptretive tosreduce the
The, device of claim1 rein th Ieast one

WHBIOMES %hencf&ﬁ!m%%ﬂ% gfaéld%ﬁrﬁlcfkeﬁf and wherein

the controller is operative to adjust a wi ndow si ze

for the data application based on the processing

demangls anaht Hevieasd charm or vberssi ﬁgc‘@p&@ﬂ@ryls opprativig frdesduce the

L ting nunber of unacknoxM ed cket s

‘é@&fﬁﬁ’né% % t%én?f(é]?lgmab’fﬁ at § onnm?u %lgge\ljh Qehigh processing
8drAd s Gre WR&E&I N t he control ler is operative to adjust

the wi ndow size between a maxi nrum val ue and a m ni num

val ue, the m ni num val ue being selected to avoid

timeout by 0 ( ti8e tol P€luce th
devi obof SIS RENTER SELAM 6 Wb in, HeXoBfiBlrif Fhbratbe (ol Ruce the

tvindoeduize frb@ Mmadiiugi Zelush@ena hh'gllﬁmpmo&ﬂaswml@ndh@nﬁmcessmg
are detected. 9. The gégw ce. of. claim

demendsiare fopeccded A it pBplication & bt ichAGHE: 26 i e the
FidRY% Wlsﬁ’gnt‘gh& i Jp ?’éﬁgbé’s%g"%em&d& Rt ORetected and the data

processi ng de ds are de 10. The device of
eprdicati@ iswkeageiontrolhel. control l er is operative to reduce
t he wi ndow size froma maxi nrumvalue to a m ni mum

val ue when high processing demands are detected and

t hg daf ahaﬂrﬁé HeAtd ONclhitn BOWhBIn t6OBbAtRIIce e oRRdivkQo increase the
reduce the
window size in steps, up to a maximum value, when low processing demands are

detected.

12.  The device of claim 6, wherein the controller is operative to increase the
window size by an up step in each update interval, up to a maximum value, when low

processing demands are detected.

13.  The device of claim 6, wherein the controller is operative to maintain the

window size when medium processing demands are detected.

14.  The device of claim 6, wherein the controller is operative to send the

window size to the base station.



Wi ndow si ze in steps when high processi ng demands are
detected and the data application is being controll ed.

wd 1008/0kp813levi ce of claim6, wherein the controbdBUS1087/080003

operative to increase the wi ndow size in steps, up to

a maxi mum val ue, when | ow progessi ng denands are

detected. 12. The device of claim6, wherein the

controller is operative to increase the w ndow size by

an up step in each update interval, up to a maxi mum

val ue, when | ow processi ng demands are detected. 13.

The deyi ceTrf d&lidd BF BlaitMhe nelidieih hBe ComidIR) li€bpérative to send the
operative to maintain the w ndow size when nedi um
widowssdertg thichasn sation mudaletimegto improveslighiliyee of

claim®6, wherein the controller is operative to send

the wi ndow size to the base station.15. The device of

clai mé®, whies etvicd beclsiant Fwhdrein ths coptesi ki isvepcraiveandeduce size
t he wi ndow sjze to the base statio nultHg*e ti.me

oinpraviov weplasng ppypberiqf umppldogdedacd PEPloeqlLdary ynits (BDWR) sent by
v o ILE _ o
RAGE qldﬁ]k ﬁ’pcﬁofﬂqg%?& fﬁlL E%%E%H%&%%MPJ&QNQ&&& 78SBPA) whe

a W ndow reg unacknow edged protoco

high pracobding (dRDd) asatuteckry, Ratiiosend the vAndvwesiak t Riedpse station.
for Hi gh-Speed Downlink Packet Access (HSDPA) when

hi gh processi ng denands are detected, and to send the

Wi ndoyy si zepd QetiB€ oPR3EEmMST, ah&@Bin_ thé -conhllGeN i dpBradile to obtain a
claim1, wherein the controller is operative to obtain

chaphelnmelitygodicitoy (CQDI teatdoon ne@iuyedoeiwate! srmahas dicedpvice for the

hannel ual ity at e.device for .the bas i
Feaaegoprt e e OR SR lefut o feif L AR, o sond
detresiced cane tHechasesdtishe reduced CQ to the base

station. 18. The device of claim17, wherein the

controller is operative to send negative

ackm%edg%ﬁ%éicé Wgﬁ 95 %lfé?quethgrdghﬁlgl%rpﬁr&%?&tﬁﬁgto send

of packets receive m thé base station, even'i

paekiet ackaoe/digemnded (SAKse firlaypreddiemitidgier @noge o6 padgets received
demands are detected. 19. The device of claiml1, .. .
iR OF aratan, usis i (B aelsi 116 A6 CorFpr s ddich high processing

gaRld&atd @Rect@nd Wherein the controller is operative
to a transport bl ock size for the data application

based on the processi ng demands. 20. The devi ce of

claim], rein th t l.east one application, .. .

compr i es "1 Seol B el Serelh i s R Alptication comprises

EQQtaf)];j’llidaﬁBn,i SHdOReE&h tNEcdnrotenglopttibel td £Erasdpaitisock size for the
S

repor
data application based on the processing demands.

20.  The device of claim 1, wherein the at least one application comprises a
data application, and wherein the controller is operative to generate buffer status reports
for the data application based on the processing demands, and to send the buffer status

reports to the base station.

21. A method comprising:

monitoring processing demands by applications running on a wireless device for
a processing unit having a maximum processing capacity; and

controlling at least one of the applications based on the processing demands and

the maximum processing capacity.



for the data application based on the processing

demands, and to send the buffer status reports to the
wha®e/osasas i on. 21. A nethod conprising: nonitoPCHYS2007/080003

processi ng denmands by applications running on a

W rel ess device for a processigng unit having a maxi mum

processi ng capacity; and controlling at |east one of

the applications based on the processi ng denands and

t he maxi mum processi ng capacity.22. The nethod of

claim 21, wherein the at | east one application

conprises fhd@btod PP laGALl ORheraMdh¥heeit dné BEplication comprises a

controlling the at |east one application conprises |

dasal eprilivgtiemund wheteinide goeta Hag g@dﬂ Ippstiane agpligation comprises

applicati ' e [

denan%@umg%agb%ec edﬁé §ﬁ£%# aﬁﬂh%u?hgﬁgﬁgﬁﬁﬁﬁﬁzﬁ&mesmnon

#adahiek phasgedh dymdnde agalceecapphidcat i on with the base
stati on when | ow processi ng enands1gre dete 1ed. 23h
The netUNBCNEPYALE daihercameatiy B deiaaiplighion With the base

Ad &9%11 1%;{)«'1&858%51 %ﬁg?%&%@dégﬁb&ca“ on, and wherein

e con Ing t east one appllcatlon conpri ses
adjustlng a w ndow size for the data appllcatlon based

on th rocess nd e, m

capac% ' ﬁ%@%&&%@@?l gﬁﬁ% R 6%(1‘?%85 PR Ao Somprises
&IERQQM{%\MI@IQ %ﬁ&i w@l@ﬁe‘ﬁ?{h% c%ﬁt@&ﬁﬁ?% RYeabshedp W&Hcatlon comprises
application. 24. The method of claim 23, erein the

ad] usadmfglnghe winddowsigt Aer ftbe datre apilication flaseshohothe processing

r educi the wi ndow sj
BRI R oot hRE- Rl adbe B MRS rgulpine mumber of
M‘ﬁd&ﬁ@c\l\&v@ug&{ palaR#s baNapsRORsEHE dgradppiadsnar e det ect ed.
25. An apparatus conprising: neans for nonitoring

processing demands by applications running on a

wirel ess deyl &%tﬁo%rofaclﬁg]%?%ﬁ&l%nl{ﬂé bdj Iﬂ?t}ﬂ%nﬁie 3y ilBoW T for the

proceSsing ca fEans for contro ng at

hﬁﬁapmﬂﬁﬁomémhﬁﬁwappl|cat|ons based on the processing
demands and t he, nmaxi mum prqQcessi ng capaci t

26. Th
appar Bdusing theoy a2 WikerigthPioRess g e@&ga S Yh get“teg and
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r controlling th

t he nmeans | east one application
conpri ses means for reducing amount of data exchanged
byt hSS .d at gnaa%Bllrla&l%tclor%gri\sAfn}g:h a

means for monitoring processing demands by applications running on a wireless
device for a processing unit having a maximum processing capacity; and

means for controlling at least one of the applications based on the processing

demands and the maximum processing capacity.

26. The apparatus of claim 25, wherein the at least one application comprises
a data application, and wherein the means for controlling the at least one application
comprises

means for reducing amount of data exchanged by the data application with a
base station when high processing demands are detected, and

means for increasing the amount of data exchanged by the data application with

the base station when low processing demands are detected.



base station when high processi ng demands are
detected, and neans for increasing the anount of data

weekansesl by the data application with the baRer/us2007/080003

station when | ow processi ng demands are detected. 27.
The apparatus of claim25, wherein the at |east one
application conprises a data application, and wherein
t he rreans for controlling the at | east one application

conpr ans f SI ze
dat a ppl | ‘i‘pé’ﬁrag%?sogg;laélﬁl jtshg’hﬁl?egb r?SStd) ﬁaﬂ%lhcaﬂgla comprises
4 B&ta héﬁﬂf@np LRE @HSHN tieapasist fibr cbﬁl@oll&h% dlevatslied$ one application
regul ati ng nunber of unacknow edged packets exchanged
¢ynprises dat a application. 28. A processor-readabl e
medi a_for NI I nst ops.t : |
e A
ProEessing rdéﬁﬁﬁ&d gl theinfaxi@vimngodessiay Icmpumtp,rthe edsddvgsize regulating
capacity; and control at |east one of the plications
@a@@ of HnaakBoysedeekracke’s qarhinasd Bndeodal %ﬁg
processi ng capacity. 29. The processor-readabl e medi a
of claim 28, and further for storing instructions to:
r educe8.anoAnfroassatatalableahahigé shying igdtuatianpgbi cat i on
with a base station vvhe& lg)lfgh Processn ng demands are oo f
det echeRton NS SHANLE PRMEETIUBREE SR 4 Huclsts device for a
l%eés%m %ﬁfap g%%m&uﬁﬁpragesgﬁgfca‘sh>alctt§ohndand i ncrease

unt of data exchanged by the dat a appl i cation
Wi t h cmObasleassmv: o6 thevdpehcdtions prsd @sshagragesseneodemnangds and the
detected. 30. ocessor-readabl e nedia of claim
%’gxm&ﬁ%pﬁwﬁﬁsﬂﬁ'ca‘%ﬁ storing instructions to: adjust a
wi ndow si ze for a data application based on the
processi ng demands and the maxi num processin
capaci?y, The recasapprdabler Msisef rgaigheSofan gh@“élﬁr for storing

S appl i cation being controlled, the w ndow

ln%%ééuroglguq ati ng nunber of unacknow edged packet s
exchargeck Miouhef dataaxappigtd ay halata dpplicAivnapitas dbsesstation when
capabl e of wirel ess gormun catlonﬂéflth a Wreles

biebingescsdbsirmeidigre delEsitE f6h ABHisdeR DEnE 607 BE ey loast one
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X

I mum pro essing capacity at the w rel ess device and
to coifcrabateumnowft dadae tachenghhhyehwidets apipbicationeyvik ghe base

devi ce, based on the receijved . i nformation;
station when féw processing demands are detected.

30.  The processor-readable media of claim 28, and further for storing
instructions to:

adjust a window size for a data application based on the processing demands and
the maximum processing capacity, the data application being one of the at least one
application being controlled, the window size regulating number of unacknowledged

packets exchanged by the data application.

31.  An apparatus capable of wireless communication with a wireless device,
comprising:
a controller operative to receive information determined based on processing

demands and maximum processing capacity at the wireless device and to control



and a processor operative to exchange data with the
W rel ess device based on control fromthe controller.

W@ 2008/0kp81mppar at us of claim 31, wherein the i NPCF/ 81007080003

conpri ses a wi ndow si ze regul ati ng nunber of

unacknow edged packets, and wkerein the processor is
operative to send packets to the wireless device in
accordance with the wi ndow size. 33. The apparatus of

claim wherein the information.c rj ses._a W ndo .

SnSism oL e 2t PR BER 1Bt IR QTREL b s ta gt fogmation:

A ts (PDUs) sent by Radio Link Protocol (RLC) for

Hi gh- Speed Downl i nk Packet Access (HSDPAi, and wherein

the pt DEOSSISOR ONCEatpisep ax¢hpage data st thpwaretess lgvace based on control
I.r el ess vice in accordance with the w ndow si ze.

%@@%#%%“%%@S?atus of claim 31, wherein the information

conprises a channel quality indicator (CQ), wherein

the controller is operative to select, a dat.a rate .for

trans#i-ssi bhe arpatakes ofi “rl@lme_%]s Vheysig éheolg afipn corapityss @ window
?géj tr%&%ﬁfrgg Pﬁllﬂﬁetp bP Yhad@bowied giri) a@kété’,eaﬁ(ﬁ wieRGn RAE KRb&ssor is

ess device In ac ance wth the selected
ol ativiead @end3fackds nethh odretoagdevisé mpcrondenei withnghe window size.
i nformati on determ ned based on processi ng demands and
maxi mum processi ng capacity at a wirel ess device; and

controd | i nghanmiaRiubs dahas f, aviRx&hANIR fvhdakioh BEmprises a window
W rel ess devi ce based on the received informati on. 36.

Jihe regeidtiod rointel af nmadknowknsged mratees! idafaownitst (PEWJs) sent by Radio

0 I ses ihdow.si ze requl at i.ng. nunher .
ERECknBR <y BRSSP AP MBS E TR gl gerein
the REERMIE opbrafivd Resentl P ES fo thebiededssdeolptin @bbddance with the
based on the wi ndow size. 37. A device capabl e of
wiltideMesi&e. communi cation with a base station
conpri si ng: processi ng resources assignable to
applications running on the device; and a controller
oper ag4ve The appritas oPeleies 5, wierdiarthe dgotmyatioheomprises a channel
applications for the assjgnabl r.ocessi.ng resource

Aty gndieer 6Ok Wheiat tmeomrollehds ABPRITEQLY onscndaly rate for
ﬁgt}t &idH BF BRSIHAGILETBAES badd- onl B AOYI £R1 RhelPHB Frbcessor is

er conpri sing: '
operative to send packets to the wireless device in accordance with the selected data

rate.

35. A method comprising:

receiving information determined based on processing demands and maximum
processing capacity at a wireless device; and

controlling amount of data to exchange with the wireless device based on the

received information.

36.  The method of claim 35, wherein the information comprises a window
size regulating number of unacknowledged packets, and wherein the amount of data to

exchange with the wireless device is controlled based on the window size.

37. A device capable of wircless communication with a base station,

comprising:



bus resources assignable to the applications running

on the device, and wherein the controller is operative

W 0008081 Ddr bus dermands by the applications foPCT/H82007/080003
assi gnabl e bus resources and to control the at | east

one application based on the Jdgus demands. 39. The

device of claim 37, further conprising: nenory

resources assignable to the applications running on

t he device, and wherein pg C%Qtrfller i.S og%gqikﬁ%-&%

noni tIFPCHEREL P OUEAANEBY I A AP T'YRE OF ot THe™

assi gnadi R IREBRNtiVeEd bR pedtdsdiny €andndo %ytthkea%{lications for the
| east one application based on the nmenory_ demands. 40.

asignaldv ipeecceding respyrc@s7and tgroopel & denst PRY pigthe @aplpeations based on
esour ce ssignable to the applications running on

4@%@“&3@?@%$ﬂ§% Swherein the controller is opera?ive to
noni t or cache demands by the applications for the

assi gnabl e cache resources and to control the at | east

one appl i chbY diyitsefctpiBn s AETCRENBPAEMENds. 41. The
devi cf, st @s Tddnab M8 kd i{hﬁli@@ti&g %ﬂlﬁﬁ% &8 tHelevice, and

operative to recerve iInfor ion I ndicating whether o
each apgkincthticontrollonnis ogeretivd fvemdeworcasi denwors by lthappdications

r not controllable, and to select e at | east on
L9580 esstenghlc s TRBIcPB e BTN b pe e B tat A based on the
b g on. 42. The device of claim37, wherein the
controller is operative to receive information
indicating priorities of the applications running on

the deyice,,and.to l.e he at | east one application

f or cg%t r th%g%Vé%e %fﬁc(filﬂlg% g%rg}e\%%mp% OFmation. 43. A

et hoghcRRMPFdsGrBek ADIRhAE to@e a?@maﬁsﬁmnﬂiagaﬁdﬁe dyvice, and
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assi gwapIcE fhocestphy it Sparasise gt MOREOn IPENys demands by the

R

apjlitadorobased ah McABembtyrdchandconpri sing: nonitoring bus
demands by the applications for the assignabl e bus
resources at the wireless device; and controlling the

at | eagt Ofge g{&%é 1519{17%3@&% @Bm ﬂﬁngus denands. 45.

A device capable of wreless comunicaltion with a base

St at i cathe cowoprdes assggnable to the applications running on the device, and
wherein the controller is operative to monitor cache demands by the applications

for the assignable cache resources and to control the at least one application based on

the cache demands.

41.  The device of claim 37, wherein the controller is operative to receive
information indicating whether each application running on the device is controllable or
not controllable, and to select the at least one application for control based on the

received information.
42.  The device of claim 37, wherein the controller is operative to receive
information indicating priorities of the applications running on the device, and to select

the at least one application for control based on the received information.

43. A method comprising:



a processing unit having configurabl e processing

capacity and operative to execute applications running
woroosioesdevi ce; and a controller operative to PORUSZT/080003

processi ng denmands by the applications and to adj ust

the processing capacity of thg processing unit based

on the processing demands. 46. The device of clai m 45,

wherein the controller is operative to vary cl ock

frequency of the processi uni . to adjust the . -

pr ocag8t iy ez byE damandity faliekBrSriig by §aricless device for

YRRHEHIB pEdtessteEQrt @rat the WiRGERdevRetdsel ect a hi gher

cl ock frequency for the processing unit when the
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sel ect a | ower clock frequency for the processing unit

when the processing demands fall below a | ow

t hr esipl d. THS8methae ofleMim &3 ofurtbbradomptBingt ur t her
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cl ai matBrolnipetheblctdhene aptlicatidrebastd oo gertats idemands. var y

cl ock frequency of the bus to adjust the bus capacity.

50. A nethod conpri sing: executing applications running

on a ykrel gsgcHeyi GBaklY & RVIRERS StdMimbMicitidhawithd a base station,

confi gurabl e processing capacity; nonitoring

wopessi:ng demands by the applications; and adjusting

t he processi.ng capaci.ty of .the processing I.: e .

on t he poeutg FilF B (Shoufio SSER iS4ty T grative o
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processi ng demands fall below a | ow threshold. 52. The

nmet hod of claim50, further conp ..ponitorin

r'sin% g bus lock
demandé by ThadewippPf dain dhsvhaFIndnpERINIPNGY [igpperative to vary cloc
GRA Y bR HrOUSsi EARAE Lok aijus®BI processing capacity.

47.  The device of claim 45, wherein the controller is operative to select a
higher clock frequency for the processing unit when the processing demands exceed a
high threshold, and to select a lower clock frequency for the processing unit when the

processing demands fall below a low threshold.

48.  The device of claim 45, further comprising:
a bus having configurable bus capacity, and wherein the controller is operative
to monitor bus demands by the applications and to adjust the bus capacity based on the

bus demands.

49.  The device of claim 48, wherein the controller is operative to vary clock

frequency of the bus to adjust the bus capacity.

50. A method comprising:



adj usting the bus capacity based on the bus demands.
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executing applications running on a wireless device by a processing unit having
configurable processing capacity;

monitoring processing demands by the applications; and

adjusting the processing capacity of the processing unit based on the processing

demands.

51.  The method of claim 50, wherein the adjusting the processing capacity of
the processing unit comprises

selecting a higher clock frequency for the processing unit when the processing
demands exceed a high threshold, and

selecting a lower clock frequency for the processing unit when the processing

demands fall below a low threshold.

52.  The method of claim 50, further comprising:
monitoring bus demands by the applications for a bus having configurable bus
capacity; and

adjusting the bus capacity based on the bus demands.



