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PONER CONTROL FOR W RELESS COVMUNI CATI ON SYSTEMS
wpQORAKIBY ELD OF | NVENTI ON [ 0003] The i nventi ORCT/US2003/038185

generally relates to wirel ess conmuni cati on systens.

In particular, the invention relates to power control

in such systens. [0004] BACKGROUND [0005] Wreless
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QURCREE i U T T AR
systens, stan ] g M3re bei ng

i npl emented. One current standard in w despread use is

[0 wn as G obal SystgmmifgloMyEKTRjNCOMUNI cati ons
(GSM. This is considered as a so- cal | ed Second

[0@@Sher at i Tire inwbitien genérailssl;etattemosMaeidm@n@ﬁ@mahm syessems. In

f | 1.0 2.5G RS and EDCGE
St See gifves el Bl Bt esd bl SEg s vel
h| gh speed data serV| ce on top of (2G GSM networ ks.

Each one of these standards sop&wt to i nprove upon
0§34 prior standard wit BAGKGRG f eatures and

[O@ance%fess !t@leﬁ@rﬂ%ﬁ% n(ééﬁ) 8 sw?ﬁs B %ﬁg%leo&mafn the art. In

econmmuni cat 1 ons ns1 Itute -
ordérbiiol pro@ideuglob&T &nﬁbﬁ)ritygbeadre{hssasysttdhw siendasls have been

cctpGRT il TRl e e et Y G e
knd@nfddd16841 9 n@t@rmoml@réll%ﬁhﬁﬂdﬁbﬂs (Gsm ’ﬂﬁls ligkonsidered
Generation Partnership Project (3GPP) was forned in

as e sepdded Pegmd Geupptipnmohilegadiy mstemostandarhigi® and was

o B B RO o B R Bolos b fhmotogies

that offee ntlaBiGER high epedd dadh sanviceion tdp pf @G G:SM nEtxmnke Each one

eU S _nef wor k rchltectureln udes .
of }@W BT AIEEE O AFEROR LS e Briot P ad e Saditional
feefbﬁﬁ%saﬁld\ﬁfﬁﬁﬂﬁgmeﬁw RANhnMb A f998 MHEEfARRaK MR oASnhMcations
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3G {d28RR349384B8n a common third generational mobile radio standard.

[0006] A typical UMTS system architecture in accordance with current 3GPP
specifications is depicted in Figure 1. The UMTS network architecture includes a
Core Network (CN) interconnected with a UMTS Terrestrial Radio Access Network

(UTRAN) via an interface known as Iu which is defined in detail in the current

publicly available 3GPP specification documents. The UTRAN is configured to
provide wireless telecommunication services to users through wireless transmit
receive units (WTRUs), known as User Equipments (UEs) in 3GPP, via a radio
interface known as Uu. The UTRAN has one or more Radio Network Controllers
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(RNCs) and base stations, known as Node Bs in 3GPP,

whi ch collectively provide for the geographic
woavariagsdf or wirel ess conmuni cati ons with UESPCOUS2B/038185

nmore Node Bs are connected to each RNC via an

interface known as lub in 3GPP. The UTRAN nmay have
(RNG®Y @hahags stapisngkoboteasiSode@miaBGRP, twhich dollectavely Riv@ide for

the@%rg;)ﬁgfcg\?gg\g% ?%Wt@g?eiﬂ%x? | ﬁg&% Igﬁé Y%ﬂhl I?E%I-I-gﬁ%lgr fiore Node
Bs éﬁtc%ﬁ?% ﬁPéEEH@N@RrieP&h inteR8éd 1810WRTadlivd i8BGRP. The UTRAN

Interface Conmmuni cati ons external to the

maphhve sévecairgmmmnfsN @e@wnﬁéﬂﬁé to differentdiNgsd wiasarg ghewn in
the u%lea\rﬂ;l}lque 85%?(? i Eegur% inW%r ﬁ?or@'%ﬂaﬂ tb'fle%@rﬁs rovided in a

various connectl ons to external
UTRAN, GfEer-RIN0@3hrhinigatien & perfdraedniiananyluf imerface of
base stati ons, such as No rovi,de a rxfld' 0

[00Bghnect ComMBERiGRAIATHEPALES tBe Beior ComBrIRnR S Diisa by
the%ﬁﬁ%l?s oﬁr RisERleb¥1 Aa RAS BTuSithdrERR 28dithe XV MetRBFN IRVl via

Iovm ng non-connected WRUs to becone
vammdDNannnerﬂhmstth exteenglogystamsiti on' s timing. I n 3GPP,

B

provitiees fra@® Johﬁgatidaﬁbamehrm baea tstaxionshnemntkmr@ greaWg'RUs.
transmtted é t he Node B oyer the U er ace
Typicalbpp beserstaton expbneqpmenihanpel Fignals ring iHsroopgected

W’]!‘ﬁl% £ e o ?ﬁél#z‘foﬂ%li%th tﬂ:eq{asﬁ 75%% tnhh@g G 3GIP, a Node B
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peﬂﬂbﬁfﬁs theap}gzﬂﬂ:abfadm eonmumsmﬂotb@ BEs| The Nafe Bregeives signals
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Fof )e%ch\}\lgpeb thg (ﬁ\? @P 4F ESute WideClHa i £ERALLIUE 3Rgk ) redeived by the

rvices swtchi ng1 center. The servin
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operator's networks or the jnternet 0
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Work on su scrl ers wmthin the network real
GPRE svippottonodeopatvides a@giste paiketaswitiehegdndomains, ﬁ?gwh as the

S e o5 GPBFSRGR B 13 Ay RRRT S 2P EAons o
otﬁéllibtﬂ%ﬁ{sv"fl‘m? Haﬁﬁi!fbﬂicsgcﬁ‘lﬁg th(ﬁhbi' Spéi‘d’aﬁ{srndtwr.)ﬁks ditthe internet
goes thro?lglsletrh\él gcaigwggrm (E‘rlgRIS ns%pport node. The border gateway acts as a
firewall to prevent attacks by intruders outside the network on subscribers within
the network realm. The visitor location register is a current serving networks ‘copy’
of subscriber data needed to provide services. This information initially comes from

a database which administers mobile subscribers. The mobile services switching
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-2 WD 2004/ 049589 PCT/ US2003/ 038185 center is in

charge of “circuit switched' connections from UMIS
woenmoagdss to the network. The gat eway nobi | ePEEUS2@®BH38185
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Enterface of an RNC pr ovi t wo
ov%%%e% lggnr}é&? gm%nn% c%h%l}leemt 305 e%técgﬁ@?f‘iw t ched
[0Gidirai n dlybitdlly at RNIC boer@edd fifilliibleS bhdeC Bdiod8Tidhages radio

Q her i %t ant fuR_cti ons_of the RNCs include )
resogRtes dEhundPe fogtaRNicATe Pf Wirelspprasie peice cpueragp senviced by

thdTWo¥eVBY §h& TonGORNIHAI ARt AD r3Y® LeBRyrc&I AR LY ST in?erl]'face. In

transm ssion power control algorithms are used.
3G hhe JutintrrfaceafyancBNGUpravidesdm® comyectidigr i theeCNapre to a
I Q fhequency. spegt rum \Wien recei ving. a specifi.c
pa%%emlﬁ%hft% i g%l,n‘yag)t P hté‘eo?ﬂlgf 8o%fﬁlfﬁu&ta?‘igga§e‘ﬁ_§1°?@1?'h Other
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qci%gmml ation. As a result, increasing the o
[02hnsni d& BRnYpBiteless cormmEhicatien cymiems edaptine transmission
WEOERARS 15 tHne) | ithy L icati
po conmmuni cat ?%ﬁs W %lﬁi lgsléta ha%1 Sél gfég?éréﬁlrjnl%’ '—igv\gvcglrr‘:m]fuélgﬁ%?%sgmay
sharge the assmiesgadio foagmency espHctiiuon f aWheas uktaving a  specific

ndesirabl e.received signal. quality, sych as neasured
co USSR Sy RN PGt et e ea s canso
intefferinee tGthel POiBE cofafi@icativnl NRAT a1t RMBE:iA Bid RhndRission
Wi r?l ess conmmuni cation systens_ are well known in the
poviey levsl 0fppRe commypwisatien) degsades o pignahequalnt pblall other
. I ns
o oL i SR P Ol Ty SYTMAG B R ower
levplitgediee refultivhundesirabie reseived rsigriadquality, wukh assneddeed by

signal to interference ratios (SIRs) at the receivers.

[0013] Various methods of power control for wireless communication systems
are well known in the art. Examples of open and closed loop power control
transmitter systems for wireless communication systems are illustrated in Figures
2 and 3, respectively. The purpose of such systems is to rapidly vary transmitter
power in the presence of a fading propagation channel and time-varying

interference to minimize transmitter power while insuring that data is received at
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power in the presence of a fading propagati on channel

and tinme-varying interference to mnimze transmtter
woawro49dsd | e i nsuring that data is recei ved at PCT@SY03/038185

2004/ 049589 PCT/ US2003/ 038185 the renote end with

acceptable quality. [00141 In comrunication systens

the uehosenthwitl scespesbleiqRaliBar t nership Project (3GPP)
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[Odlr5?n smi tI F.}R}"lﬁl—r’ V\Pbﬁl\ﬁ% &?% P??Vgxdér%ﬂi?}o?g dsRd %8 o] I11 adaptatlon
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sul) e oA BB ot e DP REG Sapieted b eblask o guality of

serveded Qo8Twith eaﬁm‘ﬁ!rﬁtﬁﬁ tfﬁ%h@?&‘@ér l%%lt s 1A Ree) th@'iﬁiterference
i nner | oop power control LPC he power contr ol

leve] within the gustemal | y referred to as erther open or

lxpsed Enn 0 n
OG220 5RP SRR BP, WAL Bk B GR] 8B o
praxgssek) referrad ed aisroutaelmpyaiweescottpl CORHC) Andi 1@&1@@%0% power

The i nner op.in the op

| d |
Corf%gﬂgéﬁr%% The E@&r@rﬁﬁf Tl s aenaralty Hefewedso ap sither open or
cloS@PdededdBnt hfhlwhethdr O Binck RRP iP6 oﬁ%’éeﬁo IPhelder loops of
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clobSEIEH TFACRTer 1R LM, bioh Bhn e Br ST R R Hifres 2
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[0017] In outer loop power control, the power level of a specific transmitter is
based on a target SIR value. As a receiver receives the transmissions, the quality of
the received signal is measured. The transmitted information is sent in units of
transport blocks (TBs), and the received signal quality can be monitored on a block
error rate (BLER) basis. The BLER is estimated by the receiver, typically by a cyclic
redundancy check (CRC) of the data. This estimated BLER is compared to a target

quality requirement, such a target BLER, representative of QoS requirements for
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transport blocks (TBs), and the received signa
gquality can be nonitored on a block error rate (BLER)
woasi494958me BLER is estimated by the recei ver, PCT/US2003/038185
typically by a cyclic redundancy check (CRC) of the
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target SIR for eac conposite tr
CHysdshor dhe reqized darget BLERyr geitg BL R usipping between

fr ping between. BLER and. SIR. .assym :
B G SE Al PE Do O eered ATk pommonty
empigyledyfed tramsrhitting MaridudGsertick Vs $ Phyki8P wifkléss channel by
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corfssg eé'(ca:(? gﬁrgﬁﬁg %@,@Wﬁ%@;r gé scﬁe&%%r]R’H?gH%es it may

be regarded as a mid-point of all channel conditions on the CCTrCH, including an

AWGN channel. A mismatch between a target BLER and a target SIR may vary
significantly depending on the given channel condition, especially at very low
BLER. Forinstance, the target SIR at a target BLER = 0.01 for TrCH-1 in the Case
1 channel condition may require more than 4 dB over the target SIR for another

transport channel in the AWGN channel condition, (i.e., TrCH-1 requires a stronger
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be regarded as a m d-point of all channel conditions

on the CCTrCH, including an AWGN channel. A m smatch
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significantly depending on the given channel

condition, especially at very low BLER For instance,
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more transpori bl h
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during OLPC for the Te DCH al | ocat | nl W}eﬁ
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enBtr Efi‘tlvalam)r tamt BLER. MREondinglysthaespeated @ﬂay@mﬁnsgge @oS are

1ong WEi‘or a ac‘i aownload than for a voice transmission. Further, the required

transient step size for target SIR adjustments is set depending on the service’s QoS
requirement. While the initial target SIR for RT data will always converge to the
desired target SIR, the initial target SIR for NRT data, which is newly assigned per
Temp-DCH allocation, may not converge to the desired target SIR due to short
duration of Temp-DCH allocation.



error with a I ower target BLER Accordingly, the
expected delays to ensure QoS are |longer for a data
wdawloasdot han for a voice transm ssion. FurthecT/uskm3/038185
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chiihdlipBR of h@HstREnEHRY c?xﬂgﬁﬂe@] HaQbd'8h Bh&8AR0E oiﬁg%det'épﬁined

d h bl otk a trics

ata“signal’s of eac 'ocati on, target
ertop conditionRUhe sigimalmregeive an bled fopwwet cladingl; imdndiag astéing an
. uted based .on the detecti of , predeterm n
in ST ERARRE EHER Tl o ol Beao GhP iR Tor cach block
allbedtivar of danfed the duthimds sR4dchMloddallbdatiohalftdral % block
netric value and storing a_|ast target metric computed

allpestiona the Bpibiak target SRAFIF it axsated, aspfunationcpfithe last target
metif BhihREd 85€ anin%%dﬁltélgcﬁle&é?ﬁngfﬂl&rk Q}l&éa[tﬁ)tn RLEY inter-
al lal target netric value are set aS

I_ocatlon, the init
allgcaftiomcadjustnadntttiased astthe dingetpacire from thernmeatiafedy pesteding

[ di at el % .precedj.ng bl ock. al | ocati.on and inter- . .
blogk e, After SRl P PEon 7t LR ARk AU PR PHeF betric i
chatpRdibye sieptif) or £ ERPATDIWRTambRCAK: tink QALY AR of Alfr8lletBrmined

prelimnary period at the initial value, the target _
length (whereby thea fryegt Byetaicsise frapased By sthepstepwip aamownt if a

etdiolRed BHRF Yol diti  edh 5 i
orietérnilBed BHEE KIdif nits BUEAREHEN BERh it 1 e time
intefvad orpisediereaserned the step dowdi dmounth ifstHeepreddedratined error
conditidh h%@ﬁgp i)ggneéé{:eggg %ﬁg {r&%e&{a%y preceding time interval. Setting
the step down amount at an initial transient state level is based on the
predetermined block allocation size S, such that the initial step down amount is set
at a level at least as great as a predetermined step down amount for a steady state
steady state level. Where the initial step down amount is greater than the
predetermined step down amount for the steady state steady state level, the step

down amount is reduced by a selected amount to a lower level if a predetermined

7.



interval or is decreased by the step down anmount if
the predeterm ned error condition has not been
wdebamuedot he i mredi ately precedi ng tine interyair/us2003/038185
Setting the step down anmount at an initial transient
state level is based on the predeterm ned bl ock
erréd dopdtiorohasbam Gtedsd in dhammddéately prea¢ding djpmelinterval until

amount i s set  .at | eyel, at l.east .as,great as a
the FRRIUPER FFRRRLF Spslifsie SRS miieL ?@gofif’wgl gpgunt for the
stesdFadye %ﬁ&?sf&%&%vel.vv‘ere the initial step down anopunt

IS greater than the predeterm ned step down_anoun

[002@F t he Astesaiijing mereesst @aaymit weceive ayd ,(V‘&W)siSeBrotvided for

. own t i . | .

o0 T BT o SR ol

datBCigkeRO @ﬁ{j 8 %ifﬁrd e:héﬁiéelc tndieldctinelyasizbdeblodet dlitcations of
i.n an i nmedi at [ A int. il h

Dred iR GO IO Eh6 GARRIBALEE L RE s SRRt fromalp Gyward

cha?%ggt}?ﬂ%ﬁ%si&f’fm&&eadjﬁitm% 8¢ AFengioRadYa e b tiey&mputed

recerving w reless transmt receive unit

by thaTrRdpiving BIRY dEhe reneiving iV BRE rompyises ihe fallosiipg A receiver

ower cantr for f ki It
recBifPE SEES PEDIoRE BB AR A7 pled Hgnatt Balqilndet B BlE Som the
W'I:RIOth thd maiag\% hanhel. A prietwoniis eonfigred Sonhemputihg target
ransmttj ng RU is configured to, make f d .
mebig B Pl O DR HOBR TS L LT RICD A<y OUfRegf in the
traBEm RPN TIRE bASR MmQHR UbREtioR ¥f frifetefinfiad ditbr\dmition i the
recel ving WIRU conprises the foll ow ng. A receiver
datresighale seceivest o sheforyant khanned Bi¢ prosessor daalsogonhigyred to
spaced apart, in ti from+h .
corgRaareR Ao SRR LB fata BN be b bBEEGTcation, an
initial @8ket ARLFE 08lueds sethdataititacgdt aistaiccontpamertfor each block

transm ssi on power adjustnents jn._.the ransmtti
allggpRigninfstada dt sth@d-d@%eeww%fs REE et for the
da%oﬁg}éﬁlg e Eaélrpb]]‘ba? E&%‘fﬁn%‘ﬂgﬁ’ alfirst BloBk YAOcARbnt B initial target
orWard channel . % e processor Is also configured to
metrinpatues isareyat anfeinciics of thehstorest lab tanghbmedrie cegrtadsior an

08D 2o Y A Bl e

spEasP itk imhd BoRly ecedinglsibek dlfocation eAlfteripreliminary period
processor_is further configured such that for, t fal%
at g initisl yralesthertaget meiTis H@q‘ﬁfl‘%@ BY ASHeRR &F 2 stepjdogp amount
. C | 1 itk i A .
o B AR AL RS 0 R EAoALR e
by therptepedh dmouahif 4 predeieamangd gnrer edtidigon %@@ keen detected in an

. all [ d i _al | : : .
Gl PRote et G o S5E0B AL R 1y tcp
dohl HE8EAOT. thATfredetrR iRl dfriaéondpiesn bes not been detected in the

immediately preceding time interval. The step down amount is set at an initial

transient state level based on the predetermined block allocation size S, such that
the initial step down amount is set at a level at least as great as a predetermined
step down amount for a steady state steady state level; and where the initial step

down amount is greater than the predetermined step down amount for the steady
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at an initial value, the target netric is changed by a
step up or a step down anount at tine intervals of a
wonredauessm ned | engt h whereby the target netri eCraS2003/038185
increased by the step up anount if a predetermn ned
error condition has been detected in an immediately
staie ety stateilewel) thie stepadowal athbent i8 k8d@licedBly'd seldcled amount to a

degre s)[rsd ﬁ}é&;che step down anount if the
BrefEt er AP HEE STBPd EBAREFANHOMASS hean daterted én ap inthedintely
préda@ing time Gh k-6 DarRil §6 & SteP Bowh T dult & ¥ @liced D gleé;ﬁrgﬁetermined

down anount is set at aninitia transi ent

stepedostn pepouat iy thhsteadpdbatesbéadydstbtedekelal | ocati on si ze
S, such that the initial step down anmount is set at a
| evel at |east as great as a predeterm ned step down

[0aesbunt for a BRIZERIDESORIPTIORROY THBISRAWIRIG(SRN

%{Ere the initial step down anmount is greater than
[0 pr edOBBFSH PRAVSATLOVeHBRH of stistent anchiteetuze efalgonvestional
UMNES 288446949589 PCT/ US2003/ 038185 state steady state

| evel , the step down anopunt is reduced by a sel ected
[0088bunt tligure Rdsverschematicidiagrapr efietcenvamizhabpai loop power

Ltion-has been detected,in an i di.at ely
corf e o) s PO Bt Bteat Bl mae Emsa owter loop
poweticomerbl tvia b Rarget SURtesticned step down anount for the

O%gady .ate steady state level. [0028] BRI EF

[00BtscR pHiER ek isTHEC irpakiodiegyam of agpnrenficmal tlesbd lewpaower
YA Y [ . gonvent i onal

Co L e BB P R Bh Ayt o By PR e Loop

POWEr congxd vima itargat Sty emettioop power control system for

i rel co nicatio temwhich. .i npl enents ogut er,
[OO?%%Mp p%‘ﬁi\/\é“rl reczgﬁﬁlfkﬁa i aa&ﬁ§ g@*@g@#@?@%ﬁee&w F@@S‘%}lg with a
junkp glgoeitBmi £ fpplihbRBbidewdiliagrenpef a conventional

osed | gop power control systemfor a wreless
[Oogg]n‘n’u ni &aginsrp dlpstragesmpleon of g@%@n@iﬂ gdjusitreents 0bpn exemplary

r Is . tric. 32] Fiqure 4.
WISl PABKOLP 51 Tl e WG b ion
[003#k h3a Fligue @illggsﬁatm plot aﬁm'g?:lﬂilm?djastdﬁ)éﬁtls 'gFKRn ekdbplary
q 1.l ]l ustrates ot t ar get .
W) S b RO ERC sHth feibheod WRSlcab st iR cctspeanep with the
teacltiags dftiepnakédt ihkenti@achi ngs of the present

jtgglventi on. [0034] Fi}gure 6 illustrates a plot of
[0083) get  Eigurssj U rnéht Blustrate acmathod flowcimRUof ann bxerhplary

dov%—l?ﬁ{ }@%}Ee}bc Al B AS BF GebdrARSS Wit LRE ete%@hi%%g ogfd i %resent
invention.
[0036] Figure 8 illustrates a flowchart of an enhanced OLPC algorithm for

NRT data in accordance with the teachings of the present invention.

[0087] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[0038] The present invention is described with reference to the drawing
figures wherein like numerals represent like elements throughout. The terms base

station, wireless transmit/receive unit (WTRU) and mobile unit are used in their
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teachings of the present invention. [0035] Figures 7A
- 7Cillustrate a nmethod flowchart of an exenplary
wdavloussgy OLPC al gorithmin accordance with thecT/us2003/03818s
teachings of the present invention. [0036] Figure 8
illustrates a flowhart of an enhanced OLPC al gorithm
genbRil se&] THB térnh Pafaticlaaceseditdreintincludes; Ibluhgsanb hnnt@ to, a

e et AR TR N5
eré\%ssd&%ﬁwxﬁg&t%gp F iR PR UG Qvﬁﬂ‘%n@l&%@@ss {d fnesork with
e nune als represent |ike elenents

whichtbe bhsaistatibhds assoamtéthse station, wirel ess

0TS T TG4 o TR t f EAEB oer

eqtﬁ*ﬁﬁﬁﬁb (Ute nio%ﬂ@hﬁaﬁ;ﬁﬁl k&l érafokite simdriber mm, pagei‘ oclasy other
is not limted t a, base station,

type ohepich aepablecatepepting in B vEERES CRTTUPSR n OV TRYE daclude

per%n}aq lcoMﬂ@é&or?Mﬁeg nﬁﬁ:ﬂtastrﬂﬁhesp ‘vf&é‘o %@m\!@_ R4 IitdrAet ready

€SS access to a networKk base
phdsieatthat haﬁre asstooiiateeninedtivf89] InThédltt@anWBzUs adaclygegportable

perggfgﬁ :5:3%1:1)?1 Efevmﬁg,g%qc :1%?4\% '%Hat Iggee ng{:)tﬁrs with wireless
modMAS ChabRsve ihdilar BREGSTk @paBilitiest I’WTRUsyt;hat afe pentalde or can

capabl e of operating in a wrele enyi ronrrent WI'RUs
otherreise ¢bange losatien atoraferied i RORO 339 such as

OOEBf; nes, tAﬂ}ﬁk pJBg %ﬁf’aodﬁ:ﬂgnt% 'Hr@ H@&Irl‘tfeﬁeiﬂ %ox&ﬂﬁh@ﬁ@ﬁ witla4 third

e ne connect1 ons. dition, i ncl ude

gerﬁﬁﬁﬁgﬁ) bﬁrtnpﬁﬂﬁp pmgrm@GPPhgmban@ easle divigionamultiphesacsess (W-
not e oo Co uIer rele nDde

OO PR 2t EREP. WEbnlBipmts axe
apl%%cg%?é; to O} !h%ﬁﬁ &de ndl@lsh(ﬁi? Qﬁlhl@i@)leﬁ raecefsef(ﬂDMA)/tlmeishwsmn

MR AW oM o
apﬁllﬁaﬁo?ep SBb%/LRr g&%@g‘ %&aﬂ%g&p%ﬁl&ﬁ%ﬁo%d@éﬂﬁhw division

acces systemutilizing the
duﬁle‘xl(B‘DD) gy eH3GRIEI&-CIlMdAenbodi nents are applicable

to_any hybrid, code divi
[0Q4dbvm) / 1§ Ry eationa Bﬁwelhgflrfl i Ié‘eéjc"@és acc%@?iis systems such as
3CPPIHRLE éﬂﬁd%ﬂﬁéle@ﬁd Add} tdopBalThy powbeconttnd dystent is referred

are app Icable to syst ens, in _genera h
to amﬂmmma@m cfose@dquylem P Bt H?eel%netlm}) Ty Ra elosed

The outeﬁoops of both types of systems are closed loops.

[0042] Pertinent portions of an open loop power control system having a
"transmitting" communication station 10 and a "receiving" communication station
30 are shown in Figure 2. Both stations 10, 30 are transceivers. Typically one is a
base station, called a Node B in 3GPP, and the other a type of WIRU, called a user
equipment UE in 3GPP. For clarity, only selected components are illustrated and
the invention is described in terms of a preferred 3GPP system, but the invention
has application to wireless communication systems in general, even such systems

that perform ad hoc networking where WTRUs communicate between themselves.
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[0041] Conventional power control nethods for wrel ess

systens such as 3GPP utilize so-called inner and
wourb@r49sops. The power control systemis refePCeaS2106/038185

as either open or closed dependent upon whether the

inner loop is open or closed. The outer |oops of both
Powepeentabl is ympertanttoen aindsiadydabivp signh g Ar nieltiplév@dels without
caﬁ)orti ons of .a erg%en | oop power control system having a

PraNSHTT Y fhini cation station 10 and a

O('M:ﬂce' Vi 'DEe 1@ EAdth A0 303hE190es 3 CrHsGifiap Ha'r}mg a data
Fr ure 2. Both stations 10, 30 are transceivers.

E 1‘311931‘%}1‘1?@01‘@ agusepdetn signal fgnt;rauarnmmm NotheseB daba 51gna1
AR DL 190y RT3 ek « ot

powetrpdj‘lfsbmmn’afmm anh Uﬁtp‘uatléd)f amkocédaer 15 ‘t’@ aﬂju@ﬂtHEStransmlss1on
des edeln ter preferred 3GPP syste but the

PONEL dFYSloTheh 4S5 JBHA t5aPRBHTE Ge bR S8 aeismarmYSHER drf of the

tranéedi€ie® 11N general , even such systens that perform ad

hoc networ ki ng whe_re_WFRUs communi cat e bet ween
[0@44@nsel vAsvirelessyatio sm&dﬂ@m&’@%ﬁ@‘thuﬁmﬁﬁ% d8ta is received

by t?l\ée cggnﬁé gjcatl %(5]‘8702{ Ear%tgeé/9%ngﬂ L3 niy%gal | . The receiving

an&m&_s@sﬂ@n mlle;rléoereeéwe infeDfedinl rhde digRals Z1twhiB impact on the
sfﬁ}rgghlo i ncl.u %% 2l;transm tter 11 having_a data

qupft RtetYetr i@ pories racelydng statton 39 ghelidesomm intorference

polkARALESHhE Mevith 82 %5 %‘hl&@%ﬁ’e fécgﬂz@h si QE ?ﬂp%@hi@h;d%v?ce 32

desired power | evel Is a Just
outpudA masurqdqurf@:dqlmonmdata dﬂlmceluir,tgﬂtaﬁrﬁh 80 alwo includes a

5 ¢ d t he .t. |
datl SE8RT Mrerk il RYCLS 1 OSaioR PR pigh Rt B e which
devite BA@roducenadatd glallty. sigi14 Thelath ﬁﬁhﬁ@ﬁméé’@ir%%ﬂ&)i@é 34 is

Xg onf;ar ning the transmtted data is_received
coiled ¥ g BiosessHe deyicq 46 avhiek apsaivey et iemal %a,aslttmdata and

cordputelardR GHind 1Y 1nt@fﬁe§%ﬁ'33@ £§’M§ Y@fisr])\ﬁalté bg%eiplﬁ}goqhg WY& defined

interfering radio sign
quth’a’l $tta;ld@1fd paremederieceined thmughtan mpu’eBVr ng station 30

an_interference,.powe surr devi ce
04487 b HERY a8 he LGS S0 25 ipHREh o HRas " 38 whicn 1o
coupléd utish rhasiutatereées bbREL RERSAANET dHddea32 Tl the target SIR
receiving station 30 also includes a data quality

genprgingiprereatnyidbe The reeiyngptationisicansanisioy 88 a&ogndudrrssnputs
40 a&f Qg fbﬁ“‘ﬂsei“’gh% a % eﬁ@e %éngf %ﬁ%? r@ngeaélgﬂgluﬁ‘lahéﬁﬂlt power
gnal . The dat a qua asuri IS

da’@o u@ﬂpedtlwlyh The pecovess sirazglodéiﬂr tmmsﬁﬁltmtts cbkerrdxdaiavdshé bentrol
rela%e%nc?ata% %l re{"e){*erqcaets &gnaij via an associated antenna system 39.

[0046] The transmitting station 10 includes a receiver 16 and an associated
receiving antenna system 17. The transmitting station’s receiver 16 receives the
radio signal transmitted from the receiving station 30 which includes the receiving

station’s user data 44 and the control signal and data 45 generated by the receiving
station 30.
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conputes target signal to interference ratio (SIR
data based upon a user defined quality standard
woanmmoaessy recei ved through an input 37. [0045RCThiS2003/038185
receiving station 30 also includes a transmtter 38
which is coupled with the interference power
[0O4Hasur | TYe ciemismﬁtﬁag sb&ﬁbrfﬁﬁaﬁm@’eﬁr’s $r®essg,:e A& isassngjated with
processor The rece|V| S tra smiter
thea‘iréesmﬁémgdg@tﬁoﬁﬁu¥e§e“’&’0 230 Oﬁéerf i cﬁ‘&? é'an:im%ts power
adjg&fn?én% NPhe SRRl tteR N &S BLRIICS aSleFiRl 18 for ﬁﬁéﬁshrﬁ@/lﬁ‘:belved
respectively. The receiving station 30 transmts
reférescasignalipveemmdiicthdevonilBos aspediated vighinpthrgss computing
refer§nces signal via an associ ated antenna system 39.
The transmtting station 10 includes a receiver
004@1 and & 0202 46 tathpte thedinsntig pawteadjastyeitethel Frocdiser 15

t tt t at 16. i j
recgivgnanta FaRohPEEHSTR AL HEH AT G ATTiET thh Cageht i ata
geﬂe?ﬂeﬂdﬁ§ iy (fc%ﬁi%!r VitBgong!t Blrk&N'SIRU g@ﬁerﬁﬁhg Prbcagdr 136 an

control”signal and data 45 generate the receivi n%
intetfatencnp@fer data 1mmhM%mem1@@%msn@Mwener ed by

0471 The.tra { t t at ]
SETR R G ETRU T
inpht A4 Ghich cLERIsVEpall logs eiglal that totipubatmutt asfat’r&rrpath loss

power adjustnent. The transm.tt 11 als
conpeuiitieg: crguitsy 19eadiiei PRthy (58| Sigee Fes%ffeéﬁgf‘éf E Pa’&‘ loss

Y:‘f%lﬁprgd@’ bof d&al l%céﬁé@ Qia@& eaforédda Hahdl HrQﬁéimt power
|ng ircuitry 19. [00481 In order to conpute

da‘dahﬁptlt ab swhith pmms thdjreferermetsignal dransoeib pewer data originating

ei ves .dat t. Sl
frofH AR G TG Sy i Seli PPt pirer b which
cartiedt {RNostpudr defheStdfe1@a0e sidrial gpdiverCrRasuring, deame 18 of the

interference power data input 23 V\,hl ch cagr.i es
trapgméitere i éncBheizefarepen aignad queRsuringeds el il goupﬂﬁ with the

tra%%ﬁltltltt :H% s(’:tgglgxg’g [rgc%ﬁ\?e@cl% b%%@a(su@@ @ﬁé‘bb\ﬁ& S8YkGBfePencedtfighal as

I nput carries a path | oss
receiv@daﬁromhﬁte resenvtrg siuuﬂ:muts trfansm@t(p;aS& | Tespatdoless cpmgputing

ixgbR ebe s R gt RSB B e PRLAL Y B fieen
the/kfovin FEERNREESW S B ] stfe@@&mdmrﬁ?mbby inghait @5 ianddhe Afpasured

which carries the reference signal transmt power data
re(@rveglmqrﬁgrenﬁ}biéﬁftvﬁéed B BIRMLAY- st ation 30 and a

sure Fﬁ%&%tﬁ%ﬁoﬁ%ﬁdﬁe ; e%&%ﬁcé §BHAL ﬁ(ﬁvé‘i’fﬂeﬁﬁ and target SIR

ries erencé signal power
vaméa&ms sigpalddvo tiﬁa tr8nohitting station 10 at a rate significantly lower than

the time-varying rate of the propagation channel and interference. The" inner" loop
is the portion of the system which relies on the measured interface. The system is
considered "open loop" because there is no feedback to the algorithm at a rate
comparable to the time-varying rate of the propagation channel and interference
indicating how good the estimates of minimum required transmitter power are. If
required transmit power level changes rapidly, the system cannot respond

accordingly to change the power adjustment in a timely manner.
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transmtter 11. The reference signal neasuring device
18 is coupled with the transmtting station's
WwWoeoeEinegIs9 16 t o neasure the power of the refereatas2003/038185
signal as received fromthe receiving station's
transmtter 38. The path | oss conputing circuitry 19
[003aif er abWititeispéedtito tite ddter Wab bf tHiSspeRAcHfhowRIRoh 6] system of
difference between the known reference power signal
Figptee fgith e FRRagIedrassive statiors Senthet giealifaf thereceived data is
evhRERLY¢3 tRR ‘P&rasﬁhhg 'ag{rﬁe %Q L ﬁ:gl BXtﬁ&%’ﬁt dlg‘ﬁal LIQ(% %ahty are
I nterference power ence na
bitextor aa’@aeandsblack \eatcuresxtfar Qompgltatlemi of bhésbenetncs requires data

kiRt b frhedi P of P wibicton i et Shen 369 berieh i time-

Vaaﬁ@lglplﬁbpﬁ’gfaﬁbﬁ l@h@nnéﬁ'&@ld 1hﬂ=ﬁ*f§i'ende0 PRr ah$ givia@ lﬂ&ﬁc' ﬂ{érQ gXlStS a
the systemwhjch relies on the neasured interf ace.

th%%l@‘flé#] telationshiy krtiean the @@tn@ apd rensivedsHR. hW&@nleQOmh data
hak®8&» Q&%fmhﬁat&ﬁn%hg ?él!tnhtey?e@éw@r tro%tvglua(tg Lhe ﬁﬁ]?gjlc ('th R ct computed

tinme- vary grateo atron c
anqdrq:pmpheerWIth the delsivent mng'1¢1(mep1gaeactlmg‘ls d&ﬁt'ed‘@iadﬁ:y@f servme) in

i ni requi red trans ower  are.
o iR L 5ROl ARl ol bt s
thetevulae (ihehpeyilwhadt Iﬁiéﬂl@ih&thb QraaRaNaer iRy QWOuld cause the
adjustrment in a tine é manner. -12 WO 2004/0

measredIpetyyg msmwge totmodesiyedyales p}b@ally,d:htehwd@tndeuarget SIR
o 50 1 SO0 Ry Sl O B
regelineerr B5; &b \thd toatsmitter ldviak uuaé énl itsl mnbh Gaodjia aslihe figdate rate of

4. C netrics. r d| a quality,
taigpl S5 Bl 5 he Wit o imtate Cprhb i atatistic and
prédticaDEERtS R theCSgh At FR8 16 ﬁl@?ov?&%%&loﬁhﬁ - Dlitter.
mé%rlods of time signifticantl onger than the period

Ut he tWikh rv’ar%nCﬁgtOpF@@a@aB; @n cetharmatationd system having a
tretr%hﬁttflﬁ% gﬂjlt ?(P %n&rb)’ﬁ&b%gxgg g?att{o O twl'ile%}} etmp ZW(T a losed loop

heor ationship ween
poweneontadsskﬂamiéhﬂns’&amdgh dat a has been accunul at ed

the renote receiver to al ate the nmetric_ it iIs

hout eﬁea‘ilfan }Fglgﬁesaan tee“sé} Fragsmdftey §1 having a data

hn@ G2RFIEEE BtanBPods HR8bF &Qtacﬂil@dltfyr 95n§ﬁfs¥ioﬁe JTHeuser data s1gna1
processor 36 and an updated target SIR is then output

is prowidpdduithcr desitpsk peyer lesel whish v aissted by oiyisy o transmit
poW@IL ﬁéﬁu?ﬁgtﬁteﬂofnnaﬁ g&t%ﬂlﬁz%%’s@at fneoceésgngg tf’ g%?lhsgtglg Dower, level.

caus nmeasure ric to°converge
Theadseredatia is &tdngmitted vipdatadtertrar @etenSlSR of itlse ﬁa&%@ﬁittei'/ 58

ce n st at.i on smtter 38 and t
O({gﬁ’gnr " VI 9&?3% laﬁlgqaigg CoRipInIpg ﬂil%trtaﬁgnw%é%aﬂﬁ geceived
by ]tlief@Eefv'ﬁl% $tBtibhS70 0CE refQPing BSteHRI A BRI . OThe receiving

antenna system will also receive interfering radio signals 61 which impact on the

quality of the received data. The receiving station 70 includes an interference
power measuring device 72 to which the received signal is input which device 72
outputs measured SIR data. The receiving station 70 also includes a data quality

measuring device 73 into which the received signal is also input which device 73
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target SIRis bounded by the tine required to

accunul ate the quality statistic and practical limts
wonodvassp gnal i ng rate to the power-control | edPCT/US2003/038185

transmtter. [0051] Wth reference to Figure 3, a

comuni cation systemhaving a transmtting station 50
pradutes ardeteiquiality sigatl. ofhd dathyedlitymabayEin 6a6LY3 IOQRpled

.power contrgl istem i s iIIus_trated..[OOSI% The
wiEl 3 eeeoT, 44 Shich Erpestesi theisanal enalitadaha tadcosmutes target
sighaV tdthtarfdrinde ratiOSIRS d‘ﬁﬁ_}_ﬁ&eﬁrﬁ&ﬁgpﬁe‘i d@ﬁﬂ&? ﬁu?@%fstandard

signal for transm ssion. e us ata sigha
Papprpoiet eeceivadrthgougls am dnpyidifer | evel which is adjusted

appl yj . 1 rapsni wer .adj ustment from an
063 SO0 X4 BitpBilel 180 Blekera BB Sitnel Cathent s Meagured SIR
dafehfronsidie dbaice 72swith ahs Bérhpetbd\thiecd BIRMH88 Adns VISd Sibcdor 74,
%f %’Eﬁ transm tter 51. [0053] A wireless radio signa
Preggr P&Fﬁ?ﬂﬁﬁ@ctt% tQ putpaan SLY egeor signal r The SIR arropgignhbfrom
thd €6 SLem
R 9 T8 R bo Dot Ang Gy T F 3 6o
corpaads baseththeneino si gnal s 61 which i npact on the

lity @f the.recejved data. The receiving station 70
0GHE | et e FAR PR SRt 70 Se AnAmAET A rgnamviter Thowhish is
cowfled Withfte pestebsing cirt@tia! 77. STHaHREivinBisEltieMir&Ssn{Rter 78 also

. guiegut s measured SIR data. The receiving station 70
Inctpdes andppykéld fog uger datgy dberoceiving stationg’ Maonersit? Fsiusendata

aMah, ' ' ' I | i devi ce
an73 &IZEL]OS¥I t% rg%%% %%%5";1&91 %%EAF/S @3%0%%8@3% % tx\%rfa% uces a
[00§8t a qudhettyansmyitting sTatéord30 mchuresial neceipas st and afeiskeéRated
] upled ., w pr.ocessor. 74 whi ¢ch recei yes the
re"éﬁé%%ﬁﬁﬁe&@ﬁ Wtea%téz- Tl t&%ﬁsﬁ@égg SEHHYS respiyRn PO wgceives the
radiobighbPirangaitta from(thb Ricetidha shARRd UPRIRh $n 4 88Es the receiving
ned 3ual ity standard paraneter received thr ougﬁ

ef
sta, nJiS H56t d7t 84 pdbhe gondenhidiatre 85 Benergtest by tid xeceiving station.
stra I 3 ) IR dat romthe
[Oogz.}\?i ce ;qgl%v&retlﬁ t Ee %gﬁtpt{l}?l esl}?%gs%@?erglpﬁo%gﬁgzgr%ﬁ {higput 58
asspeigbeskwith theltranpmitftrgabhtiortiyreseibotr 16 t’]}‘Hﬁ?gro&dSs@t?m@Eei%s the
| R error signal he SIR err si.gna rom the
un/Faip afing Rl R HEHeh hiottelh ARy CRMEtiFR Fye Frememit power
adjgsimedil ®as&d fieredy, down  commands based thereon. [ 0055]
The receiving station 70 also includes a transmtter

[0058] whi cVith respeeifiodie iner ledreofghe closel logp powenicdntyol Estem,
eSS OB ) PR 1 e Py LRI
up andstepidosv donmards gkatezated by the remote receiving station 70. At the
remote receiving station 70, the SIR of the received data is measured by the
measuring device 72 and compared with a target SIR value generated by the
processor 74 via combiner 76. The target SIR is that value (in theory) which, given
that the data is received with that value, results in a desired quality of service. If
the measured received SIR is less than the target SIR, a step down command is
issued by the processing circuitry 77, via the receiving station’s transmitter 78 and

the transmitting station’s receiver 56, to the transmitter 51, otherwise a step up
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and the control related data via an associ ate antenna
system 79. [0056] The transmtting station 50 includes

wa 20|me93ser 56 and an associ ated receiving anPemmua2003/038185
system 57. The transmtting station's receiver 56
receives the radio signal transmtted fromthe

comeeaid/is igrust alThe power vhitedl dysiniiiesntiderdddeicdilogp because of

th }%)Ir ggeegl% lflgfaﬁﬁzgézégag gntgtggqgcch}gr{ gcl[rgg)ggp]ais %%éch can react in
reilfﬁﬂl%rfbtthé REm&& kAR poo d;Se[g%’Bﬁﬁ" dhbBheBait{ ﬂ%?ﬁ?éncl?S iy BSquired

an i nput 58 associate he transmt
trapsmit pewer ]Ieﬁélél}l@@geﬂﬁue mfempwamsg @mteﬁ&rememdqsroph@tmn it

throu h i nput,. 58 and conput es
qu@e}d ?élggﬂfsh?n 8%1%8 Tt RONEE aﬁ g’dlg?%er eon. [0058]
(o0& h r eswetmtretspect h@the"mfzér loop Bf tHe cdldred @ddiﬁ;ﬁﬂvér‘é@ﬂtrol system,
th$ {I é,hs‘{n thetransmttlng statlon
Alit ¢ gl datads syakmatesh sy dhe persiving it 70 by the

me%tsﬁﬁng BvRE ¢3S T?Blcgpﬂﬁtﬁ&'fﬂpﬂ'%&ag Eﬁlﬁrcﬁfa Gy B¥e bild %rror raéte and

renote receiving station 70 enote recel
blogkarrerrate, Gampwhtionfofttheser metiicsexbqdatea dasa meaﬂnu}aﬂed over

. evice, 72..and c red with a tar
peffay tdimIBRRHIc Ry S e i e G RS timipty Byattnation
chifnel Thed tiategiredeR IEOI{ Bay gitbnenéirit, tABRY Yekidthi £ Rheoretical

jve hat the data is received with that val ue,
rel%b%? ip eﬁ""%@%@&ﬁ melrig anditeseivad SHR. Ween epoughhdata has been

acdRASlAt&0id BEE '.t'é’lﬁgtesi'é%eiv%r L& %@g{/ﬁ?ﬁ thd St @98 1s%o§1plﬁed and

step down command I ssue & processin
comppaxsdivritly thie7desied mhla'lcr(em'eseIItmg&t i siixmd cﬁxaﬂntja nﬁsﬁ'rtrice)“by the

Pr({crggsﬁg %4 tatng ansv.lptﬂ%% g%ﬁﬁggéﬁg Bgueccil YA d%%ed target §IR is

tha&OMﬁ@tﬂﬁﬁﬁ&oPﬁ}th!ﬁZxO%lfba&lﬁﬁle fe@ai%ﬁ mgoﬁthﬁas bb%qld I\ the
power cont rol systemis considered closed-1o0 because

megpur edraetiicdr contaree de thandesined vakhe. sTleqaumﬁtaqh @axae‘eﬁlR is then
usEPWHORIBR ol (feiﬂeﬁﬁ‘ﬂlertﬁggfl%éecﬂon P Bhe %ﬁe eﬁ/&o&zlﬂ %mlnfnands

time-varying propagation c and Tn rence
serrté;q the wansmrttimgstatigoswpowdreeele gehargas [woeeskor 55 torontrol the

interference and propagation, it quickly
po‘?’%r %ﬂtﬁggaé’r?&ngt& Eit s transmt power accordingly.
[0060P59] \Holr fbu&@xsnﬁ?tpdv@rtdﬁﬁt&w1@fesb9&ﬁle°$f fth @m‘f)léiﬁ@lg:atmn in

#oo power control syste he quality of th
either-an YRen dpap-systera s lu&ﬁ@atqdnlrt Rigure aeqrva n@sgd dqoposysizgn as

11RO 1n Hrf)" Q 199;‘1’&1%1‘%& mért)fﬂ:' gﬁ‘éh Al §§§ SE]IQ,OIE kse’l; that is

digital data are it error ra
thesr respmpatesl b&m]pam ekhe ontaf lobph deaibaek rolcaﬁ*rh%qdlhﬂﬁg latiRless

corg R b, CoRURtinaTive 1S adluglioghs 4 Perpah atatels s pestormed
using a fixed step method where set increments of step up and step down are
employed to converge on a desired target.

[0061] This conventional approach is modified by the present invention to
determine the initial target SIR for NRT data. For example, a WTRU of a 3GPP
system at the beginning of a radio link setup or at a handover uses the following

conditional steps:
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channel and interference. For any given netric, there
exists a theoretical relationship between the netric
wana4reesd ved SI R When enough data has been PCT/US2003/038185
accunul ated' in the renote receiver to evaluate the
metric, it is conputed and conpared with the desired
mel(1) K the dpr&tseanar M IasizkeS) crfeﬂﬁq;h dleintpyDEIH aHocwitim) islghorter

th 74 and d t t SIR th
o Epk = e es bR e oS BB then ao

t he Qi) t e STR R &R el Probl'8n 18681 Mappibdek-Eh taeah doffset
cause the™ neasured netric to converge to the desired

valbye valiie («ugd af‘le)gla(é@eﬁRm Bhp sffseterplueisedptermingd based on
I Le t
u p??ge) mlo‘]..% gaedln%g etl Q?]ﬁ(ﬂhoﬁg T‘BP e?gmé)fée lisf %Bflﬁg channel

transmt $t at
pPowBhditioak Qr@ h@ﬂﬁbtﬁ@mptmla&ﬂn‘ifseﬂi Satue wilhbe aﬂgdstmi upward.
power of the transmtter 51. %)53060 For. out er

povkhe darmlindt outpr logs pewer st dpessiqbapilesfikt vty tothe
e' tlﬂﬁ{a[l %Qr%‘e IR @8P thY S48t €§R 'fé)xl e @@H iis Fixed Gt tBe nitial

0Se syst em as | ustra in Figure 3,
an targdt SAR). ﬂﬁxeghvtwnimkrmu@r l%ll@hmﬁ%r qoat@éfllgq;}wﬂlg*ug@prmally

t h d bas t
38 b(!gitkpeélég %ng 3{?& ﬁl& %IICF gy%@glggl%/lg%&s%&'%lgﬂgﬁ b1as errors.
COft?fé{Hrh]gﬁ,alﬂBC d&éﬁa%cﬁdmétﬂtr?engett SR hdjugthentat i C | s
erformed using a fixed s e se
] e Slthe gusrtion e ftst Feanss DEB BRRaRas \igpt By fhyeshold
r’(ggr Qﬁ Ppe(ﬁt%&‘]?l gq% ce tiROBkbeth Nihen G EMIitaRdt SIR
appr 6dc

e present invention to
d etiepbtained fom antlmiial m;gang BioR-iptallmand 4hg dopglink power

RU of 3GPP system at the begi nning of
a rcgg%ré’lpP?F\Ig{%se]?‘ffﬁl% ‘at a handover uses the fol |l ow ng

co r(@ 1£108 %haﬁ%e%qﬁ taré& QIR (28041 A¥a58Rd target SIR — initial target
PCT/ 82003/ 038185 If the duration. (or . ﬁ %I ze @Rf
of SIRfremia R@@fweﬁmp@é%ﬁ%ﬁ areavgilgble an ipifig) target SIR for

t h ra? ﬁ%\g 9{\7&&3 i adju%t&f @Rﬁttﬁé Q%ﬁ%?e m\éﬁﬁg@ﬁ%réét @BR instead of

inttral targe i S obtained from
an amblaépm(a]pmmb (2)odRhig ptakmohévamdg@bf §]@Q mcwya%ed accuracy

| / h ffs
\égt %ﬁ%?(‘% %’hl%oﬁ ég"%ﬁf‘?%ﬁ%l Ig?l%?’éo Y] @ﬁa(nenlels

foos2ndi ti Q¥ger EHU 1rﬁﬁ§ITD:h%et SR fiaget) ch@hhiWIﬁlhnkaItdr fldopnsower
are highly erratic, then an offset _value wl|

contaplpypenss wsilkzed a “THRAE’ @llcgmthrméh%%@ilS?So?oﬁlrgs based on the
restu(l)tn e (?1&%%?{9? @&’Lta @ﬁe@l@&a&%ﬁﬁs@ of 8 gEﬂ@rlc jdi‘h]% Ih%lgrlthm
gr@thléaﬂlgr iBechi sadap up and step down in target SIRis a relatlvely fixed step size
adjustment, once at the beginning of each TTI. A CRC is preferably performed at
each TTI, and step down adjustments are made for every CRC having no error,
while upon a CRC error detection, a step up adjustment is made.
[0063] In a preferred embodiment of the present invention, the basic jump
algorithm is represented by the following. If the CRC check of the k't block does not
detect an error, then

target_SIR(k) = target_SIR(k—1) — SD (dB), Equation 1
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target SIR). The downlink inner |oop power control

(ILPC) will run normally to conpensate for fast
woadisrngozand systemati c/ neasurenent bias error SPCT/US2003/038185

General ly, ILPC does not involve target SIR

adjustnents. (2) If the duration of a first Tenp- DCH
elséllif HCRWA 6Frot cdu@fighent han a threshold (e.g., the

det d
it ol LR B oBTaa - IO HEN | i 1) a|  Equation2
whgﬁ%%!%x? HowRA%D Hﬁii 8 1§p 800k b R8I eWRl by he BRFving @gﬁéﬁbns

oper at es nor nal the changes in target
(act ual Sﬂﬁeaﬁ&%wrgatr @étEfSI R- initial target Sl RBgugien 3

a RNC) %Q%gﬁeybg)us services are avail able, an '”E&ﬁeﬁ!lonzi

t ar get new service is adjusted with the

whaMeRBOR e SRPNELS fonthaadpistibbit toshgrd SIR, va]hmh ds further
steps (1) and (2). This takes a

disgyrsed delay aecqsmﬂwtwacwﬂé\ﬁéa 137 ‘%ﬁ%‘t agee?lz? aaﬁaﬁs% psed in
accgpd%t glto EI% te% ﬁ%{g&l&? tﬁ@ﬁﬁé‘s&ﬁﬁnv&&@&g] After the

Is set, the down |ink outer |oop
OOBQ]Ner d&mre afe gmmwbsthma statee foralownding Ot‘éﬂlg]@ﬁ]i) P%ﬁ@r control:

t adj usts tar R b d th
a s ooy dnger oo arE e Shitaof PRl i, BRE A dedly £35
eXdIHﬁIB oI5 djubihertth dptirgad SR dindedtlss diﬁ"ettmtalbdmsiirﬂpouter loop
down in target SIRlsareIatlverflx ste (sz
pova@iq watrabstates it accgrdanse vEEy thminygnE Pné“a’gw frpfed 1 Figare 5.A
met 1 USK?J n§{1 ) Qh¥orpaq{&a%§ﬂ$&jov@{lln1§§ftgr 1-5-5#; poRBFtdoBBroll et SIR is

every aving no error,

taugfhit e InteematiorGRA ppticatiord neder Bﬁ)T/rdSQBéﬂ@ﬂg filgfl 19Septrmber

20(#,‘}5 ég& ﬁf)rr@%%%ﬂ.%ws,?ﬁg ggpg’ﬁ?ﬁt}ﬁoglbwﬁg% ; ﬁleh@eptember 10,

20(‘5?%ﬁ§&ﬁg%ﬂe Bysibhee §fahk @védagt idvention. CRC CheCk of the
does not detect an_error

[OOtﬁéi get _Srghowrin Higyee Sofaugrt BIR is Bwf%r@gyy maiRfiFdRehrpuptant
thré)}lg LD t%%qglﬁgxgﬁﬁggeftp Lit gﬁ%%qg/ t%%%ﬁ 106) S&+lih st%.téj%ﬁe inner

occurs = target Sl
looPUrRC Bligdriphat icorredts thiénibiad ngtednwstsmhﬂ drror em es*gndom

are cal cul at ed efoII t SD =.SS *
mqaé%f‘é’ﬂe Leéﬁ)rEﬂ{Yg'g‘i%al g% elqcua ehé%ﬁ%tl on 4 where

OO%%I] Icf] It gﬁ}tﬁ%ﬁiﬁaxﬁhéﬁ ste, ﬂh@%uﬁéi‘ﬂbtﬁim chitrblallgmithtl tempts
ur er

to correct the initial target SIR error caused by the channel condition mismatch.

Initially, the jump algorithm in the transient state preferably uses a large step
down size to decrease the target SIR rapidly, i.e., it forces a CRC error to occur. In
the steady state, the outer loop power control algorithm attempts to maintain a
target SIR by utilizing a relatively small step down size. One aspect invention of
this exemplary WTRU downlink OLPC is to transition a relatively large step size
initially used in the transient state to a smaller step size utilized in the steady
state. Another aspect of this example is to increase the step size in the steady state

where no CRC error occurs within a predetermined period.
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di scussed below in conjunction with the preferred step

size variations used in accordance to the teachings
wofod4va9389 esent i nvention. [0064] There are geReTAISkop3/038185

three states for down Iink outer |oop power control:

a prelimnary inner |oop settling state, a transient

[0sdAt e, antitr teheaAeyt SThed 81ardR inBiA R Fsid SER%an be calculated,
adj ustments to target SIR d%?ilﬁg t he p‘gsilfferrFeéntamdc()av\(irﬁ1 cuiate

for exspnplat kasefl gppn thotaaeetdBhERGndst mumber Ns af trangport blocks per
! . - PoYEs" HeSe o0
T%@ﬂ%@%&%@s&%ﬁﬂg %Q?dg‘rﬁ c}é%%l%bg ﬁ%ﬁ %:S/mqﬂlglr‘?%y(r)ﬁt er | oop
t t t R i .
P nt or nat PoRar Qﬂé’ﬁf"?{:’%@gﬂﬂﬁlﬁﬁg MR8 O 28412, Equation 5

filed 10 Septenber 2003 and corresponding U. S. Patent
Foppphmpl, imdverd BLERQ 1628t =10-1 atl Set2, thdreBSEG; 2. T3 through the

o RS SRS RE B IR BT Bep e L9 Bhes o
thébraisinf) 6hte I3, SUir ark FTALOMRUND §ET LNDEH 00000 98.
settli nlgg]gé)ate. In the inner |loop settling state, the

r ocepgrezicg of (G nerors isased thiriggerrpductiopsingie step

e
: I r ! r o
SUENTHA IO Lar Ll kel Sk e A0 00es IPAREITAb ab i Moaqystate
SSss.alet Giis esdample, thdsteady simté 88y ispreferalsiptcalelilated as follows:
algorithmattenpts to correct the initial target SIR
error casSsd 0p5tlgCHBLER_tagethi/AN®©MdB) smat ch.  Equation 6
Initially, the junp algorithmin the transient state

Prefeedldy phyn dSERC @rio2logeurs de@pingtOMIT $i #& {ransiest S13%E the step
[ it forces a CRC error to

.the t SIR idly, i.e.,
sizg g BrITARLY mﬁ‘_éwéff bRl sﬂ%trgsiu%qﬁle?tmﬁl_é? 19 t5ep apslied to the jump
aldRthhf ! TI SQEdd 1B REAERh A1 £ IFR\} &Eg %%e %omyqu@setto &E& Rep size
I a I Il ste own si Ze. e

util1zi'ng relatively sna

of éﬁp edeadynwtatei olonfthe tdhiose esxamuller gorERdnde vatkurk affePEhree

L 1S to trangiktionsa &€l atjvely large st I.ze.

oo TR P Seti et ASE Ry PlaR 'Ll Wking g CRC ervor

dusin@[ths itZhsikritlstaRtHerhdxb stepts@ady préfe réfiftkd €Fom the initial
aspect _of this exanple is to jncrease the step size in.

steprdze; Paguly, 4425« whergve istheonenbereh BFlsginen thegtari of taansient

1 L.od. 104 :
st BB R s i A BEHE0 Bem ige gopvenges tothe
stepamzgpeofithe stemldy stap. Vlem GEVE geare beucs theistehdyl staté ventered

xaﬁgl §E ba‘feg. upon, t he t arget BLER and a number NB of
anﬁrng Fidier refusion OgéFeP 5F49 °FBF t he reference transport
[ooB%annel HEutdd5aprovides ONVgrasiit Sllusiation of the above example in

[1ogl o(1/BLER target%]/_ NB (degza Equation 5 For
praghicapiiea fifFdBC priorat Beigs A, thatazgeird RuBincreasedbysgedalfof a

trafsieht Sthte E%%&/Be The CRC error also causes an adjustment in the step
down size; subsequent transport blocks received without CRC error result in a
decrease in target SIR by SD1/2. When the next CRC error occurs, the step up size
is reduced to SU1/4, target SIR is increased by that amount, and the step down size
is adjusted to SD1/4. This algorithm continues until the adjusted step up size SUr

equals the steady state step up size SUs, which in the example shown in both
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application of equations 3 and 4 above, the initia

step down and step up values for the transient state
WEDRT04/080389 ar e SDT=0. 02 and SUT = (2-0.02) = 1. 96T/US2003/038185

[ 0068] The occurrence of CRC errors is used to trigger

reduction in the step size until the transient state

Fighllb S1E 6, RRAUAT BESUYS. WiehBtrints kkaditdtbes ehieacty The step
state SSss. For this exanple, the steady state SSss

up and pepfdemabsigecaniedinegial P Us21bPPovkespestaely- 0. 25
[OO’E{#]Ogl o( '%*fxg lt%x%@%@eé@éhe@eé@%ta@ W24 b8Myte rapid where CRC

efera error “occurs during a 1Tl in
errériieatter anebesivelptdtected hposat egerinpzihe trapsienbrsddley Figure 6

Sy Dt MR B S LGEE

with"€ROCYr8} SRNSIBE RGP ARSE GBS thahdidiet SHaeP iS eBteredf rdshilting in
steady state. For the above exanp conver gen

e G
sucoessiveslegfaases by pdeansienishateshep up Abls isslT%ta_IgQ‘%SfR-sé% ghown
. Accordinagl.y... f TT ks i r ri .
i iR 8 el iR B oo AL ALl n
step @fs eskgbt SR b SUE, tindsettitgayf the gep 86Wa dize to/SIhy/2. Figure 6

where n is the pupber. of JTIs sipce t tart ,of . ..
alsg Hpraradat the Paeb Ay e A et BE TegiBetisha st indicates
an 6P In difthichsd AEHIRM SRMtTE, 2Be EARYECSTILE ihérehb@l agili®fbut by

size of the steady state. \Wen convergence occu,rs,ai]he )
SUshte Siycontinte this verrseeasq scentdions GRE ewer opaypagpigrpthe third

t i z€.0GC . ' ' '
oG, SO B St et s
Bedduss thiSREeg upds eqlialpoi the pleddtbemiredgbeads Ratesstep up SUs, the

i ncreased by one. hal f of transient state st
trangippbstarnendse BisIoNnt ped theseady st crhRpRes, The trest SIR
is c%htgﬁqoueg%%%}eégéd By BT RALBTL/S, HAAIRE stefhd ek Sizkas ebtdSDs =

W u

error result in a decrease in ta_rg_et, SIR
SD{p. SkmleRallyeary €RE ereors regroilery efrwherciioscurshwilkindiatgp step

size | duced to 4 I : 1S o ased b
up i freh S EY Sir b e s B e pieolss shitfas2oel By
[00S/ 4. Riter thegfsddystateoinientered thesiep uhandsiepstogth sizes are
o 5 ST LA AR B
ch%ré%}éﬁ%% géﬁﬁug{éa%qgé{r%&%%%ted??%ﬁit@%l@rﬂih@; ProduBes a series

At this point, steady state is
of Brtessie. st@hepsindptendovam corsmepde swa regulas paiitert (ekehoyyn) as

. and S espect i yvel . 7 on e
18 t%Hg %Elsé’aa‘S}Da;tt}[ee 8%%‘?16 S nélu iJ{ucegl%r %ﬁ%ﬂ\?ﬁ%r e ég%%g’r ﬁ)}{rége the
coRRRINS R RASIS isuBeyt thel £4fi¢ chamerinepeetinggconditidnsahei techanges

_ state. Figure 6 illustrates this for, the abov
in interfprencoarothes fekira) annlicAEp® bR ig by s Bt by gm beless

efficient. Accordingly, the steady state is varied from time to time to meet rapidly

changing conditions.
[0072] During the steady state, when a predetermined observation period is
passed with no CRC error occurrence, the step down size is preferably automatically

increased. For example, as illustrated in Figures 5 and 6, after the passage of eight
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with CRC error imedi ately after the transient state
is entered, resulting in successive decreases by a
wonremguessh state step up SUT in the target S| RPCARIS2003/038185
shown in Figure 6, the initial CRC result indicates
an error at point A which results in a step up in
TTI igesuts BRYY a6l the staildeed kizds ¢dmbbiarily éoubledrsosthat the
to SDT/2. Figure 6  also illustrates the possibility
eighifheanasl iOHéWf-Ill& eqnserubiveasten downs are Gvige %ﬁs PRGUEEL es
OO@] err oft sl ey e?ﬁﬁl@%b%m%oﬁ l}ﬁ?ﬁﬁ'ﬂe Rlativily IR0 it is
R is Increased agal n, but To continue
asstunied that te cages SHeisalose, toa:om,gencreo rPreferably, é@%n phseavation

periglis ePbl LR behdsei b EABER: efiefh” Thidfel B8k yALGFASD,

rensHi P fitBd hihtR G ERC errbhecquredehen it fethest madmedtm %Ds This

step up SUs, the _transient state ends at .t
impanaes the cenesrgynee time WhsReTCEED ImBEO e g?%?quéondltmns
occx%r%v\gﬁgﬁk@g% ’ésﬁ i@%c?%?&%%@é’su%@sg%é%aﬁgc} gtﬂqiletdléﬁr& £Rget SIR.
The kteady statgaontiesss fof theflidnofithe G€TUCE communlc’ﬁilolil m’fél this type

in.tar .SIR n _anmpunt that
of kit st S0 Peing Srgk /AP eL Poorha® SocaRy atulip p gime
1nc1%%éﬂt%@1ubh&>ﬁieﬁibséﬁra&6ﬁp‘é§ﬁﬂ down sizes are gener ally
mai nt ai ned at SUs and SDs, respectively, Typi.call )
[00%fler e t Wdfeanzidvaly,ithea a piedefgEminedohseyatinm APt Fohssed with
no G brerﬁi‘ocg@ﬁeﬂeeﬁgé’ I%E&% aﬁ‘i‘&% CPJ&E‘t@fM&ﬁsﬁelﬁ S8t Peduce
stccessive step p an step down conmands in a
conxre@eheas tiped, hed I:he(mpxbc&lddwebeads stdte ontrethedargeh Sk cartyerges in
conventional ju ori ver

the S8mA FARLET 85 PE g u {1 €858 '?Sra edatz:wgﬁé(gmp:]\ &'%he step down

val@@§oald B9iteR Rdnd 'S]Iﬁo@l@rsta@ dehiaBgabovd dnd tHedrfetiher®gentally
or other factors, application of the steady state

redatesbta therateady tate valye ivPRCqreons arpdetnctadngl y, t he
ady 1dcR i§'E&ebived per TTI
0TS0 SR b PISEh O bETBLA RSkt g
(l.esad 31) ﬁ)hﬂi’e RTCHEddtlenni CETrGBstiwetatged SIRés preferably adjusted
% ssed with no CRC error occurrence, the step down
as Wi9¥WSi s preferably automatically increased. For

tarSXARPR & cudPenit! tdi@étf gIRd (S FigyresD 5 (Mpd M¥g) af t er Egtigtion 7
passage of ei ght = -19 WO 2004/ 049589 PCT/ US2003/ 038185
whard ¥z M ddIRid B tERGuBIYeP bf CRORrSIS PeflPM fotithe RT¥CH. However,

tenporarily doubled so that the eighth and follown
thecterssicertsi prefesalelp odlnadsusiedonagipes THH at tpdeginnipg of the TTI and
ef er bservati on period be
Onl&é‘{;) %tﬁ]eﬁseﬁ Oﬁle error?%)ﬁr%Sé&gégh%gg? that the target SIR
[00i78] cl os éI‘Hemlﬂ@mMep giotichmdesdritredlabyve is peefotzbdy inaplemented in

a processor that computes the target SIR such as processor 36 of the open loop

system illustrated in Figure 2 and processor 74 of the closed loop system illustrated
in Figure 3. The implementation of the algorithm determines whether any CRC
errors occur in a new TTI, adjusts the step up and step down sizes appropriately,

then applies the step adjustments based on the individual CRC results. For
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period is set to 5/ BLER consecutive transport bl ocks.

The step down value 2SDs renmins fixed until a CRC
wenomr4grsgurs, when it is then returned to SDsPCThIS3003/038185

i nproves the convergence tine when a sudden

I mprovenent in channel conditions occurs, giving rise
exahipl@on¥ides s TTE witiefour échnShéi-tbiovha (ict, No —t‘h@vh{wl theeb of the

tra&%ﬁ@o%%om@g‘%ﬁ egg)ﬁ gﬁkﬁffq%%ﬁ,ﬁqzee%ﬁ%b %1?& the step down
si %%gmﬁﬁgr &rtﬁﬁsef’?fo te ARLPDopRER IhAIEE Eldjfuléﬁsf theisfepHizes to

error In a i ncrement equal to th
SUglsadii/4rihee npd@tes tooteagetA Reanraopriately. '-Uhmmfataresult is that

er m obsery t 0 th
aaiBped Gl S A RRY Bhel AR BRI RePARESOal |0 "0,
[ooV’VI]e tr amsk @gs(t}ppatyecetgg 1h€l@bﬂhe;hed;ﬁamﬁéxgemmbsteladp stated, if the
en procee o stea t t
RT&H@%?Q}@ECW (o doeama bl SrteReriEs g ABY Ui LG PR of that
nevs Rﬁ‘rbﬁﬁfr om Ffi'@ﬂﬁlhg old, @ﬁeﬁl&@lﬁ%‘é@%&!@é 41 re@ilb@ated based

swtc to SDTS as defi ned above and t hen be
on thecnembatget usgLER eltiusteddy @tath,ethgtoé)a@yza@patp@mdu@ alsogrpdated,

errors are t ed 075 :
(ﬁﬁfeecqrﬁ%t ?gh)g% & t eﬁr : S ?%sgté :&S ggeﬁecr&ﬁ'ﬁFﬁ state, in
additioB e réﬂBlchlétlﬁgJHhetsb@ $dsCih mddlhbﬁa]éadgiﬁfrrﬁﬂt istrhade to account
target SIR is preferably adjusted ghollo¥vs
for the genvesgeace that makalieardy é\@vgpﬁsurr@e} gpthey fygrds,
thedéle":ﬁ ok o;&a&% ;rr &@W}}'Fsm %aﬁfé‘s' eﬁ%dnd%saﬁﬂ]i%dn Wb LIRS the

CH. mever he ste
cuxsemeadmstmeaft émxadﬂtgctadmcytcﬂurmu@@mimdeAp b¢fonerth%fra‘ttt@a1 step

aof the TTI onl
up gF PP Jeuhmes sricnintef 8oy ctogctfaf e s By iffer or T1Is
sin@é 9851 th0 sesehniiead sadeVehat Scopt£ihed akl Iyéasﬂmh@rtﬁtﬁt &drd»m For
a processor that conputes the t

exsgupled sbr caeaHstepoop e Pogp: bR anselontioass S0 fhen the
stepI u ; es1z§et %gxg 9%? 389 Ri‘flcgh eétﬁgct hes&d bk Qe SIFL, %m and the

H gure e inp enentatlon of t
MBphqamzéhﬁmdbbeemmn§§ﬁwﬂé1her any CRC errors occur |n

new T adj usts, th t d
[OOg&br opr ;Egt Ep res t7ls‘ﬂen 'Z(E) %E)gvcgﬁgcng > e F%Vg\@]r?%ln fhe preferred
alddRRRh B dBQﬁth@hVérq & dofsel 11ba 3@@? systéin Wprovided. In

004/ 049589 PCT/ US2003/ 38185 exarrpl e,.consider a TTI
Figuire 4, skage 30 meprepents porfrered precedurgs during thgaaner logy settling

stag% . hE%p 5H3 N8R g}r Iga(ﬁl;t%?%ﬁ)a‘mxﬁéﬂbyp et ﬁﬁfeofrangi‘enﬁz B?ate step

SIrze"l e step size Is
sizBI9S9E, s&éadymtste'l's'fép smél 8Se4)aad ’I]’Iiim:punit ay@nntttﬁhz{edr '§he 1nner 100P
adj usts the B %% 58
settling time 1s pre era ly set to 100 ms. The values for transient state step size
SSrs and steady state step size SSss are initialized according to Equations 6 and 7
above, respectively. The value for the TTI count is set to zero (0).
[0079] In step 304, a comparison is made between the product (TTI count *
TTI length) and inner loop settling time. If the product is greater than the inner
loop settling time, then the settling state is complete, and the power control

algorithm proceeds to the transient state. If not, the TTI count is incremented by
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SUT/ 4 and SDT/ 4, then updates the target SIR
appropriately. The net result is that adjusted
woang@u8YR = current _target SIR + 3(SUT/8) - ¢EDUSL®/038185
[0077] For a 3GPP system in both the transient and
steady states, if the RIrCHis reselected (e.g., for
ongatl)ainl etepi 808,atnd stheviateilg abstet REutmy 66tsteh-B040for another

that. n RTCHis.ﬂi&{}f rent fromthe old, then the
cogipﬁrlgpggf&qsz g]%e algari g?@?{@p@@sw dhat Q;}pughél‘%\lgave elapsed
toaflo@ehe ﬁhfe?-lodﬁ&pcﬁﬁeﬁﬁ:@ﬁtx%l %&rr&?ﬁiﬁmyﬁé{g{%@gé 128 random

is al so updated, and the current count o
MEAFIKVENEPOF- i s reset to 0. In transient state, in

ition . C [ the ste ize an )
[0 addi ti ona P j %Zitghééchgé ?Qgrrr&e 5§setn%s g%eg%raﬁiprchﬁimﬁsléor downlink
outemlcepgeavee donditol velyichl dceadiufiayetheciaahgiest sthtbhi Stetp 308 is
ep

. S he initial
i e AR dediton e bt fom MGG @A portion ofthe
floGtilia@f)t InadbpISOSTRRE trhfkicdELigEd ﬁ&aﬁfé@%lr%ragg {ergtiég%% ?Ih'zeggep size

. As before, the fractional step
1s preferablyseitte $Sms aecozdibgde diquatizn 5, thetmnsiens stdte step down is

[ he, _start.Qf ient. state .
thE WBStse ot iy B V52 s - LRI, i biesransiont
staite sté1:$_u1|1 g;quin tthe défferdnvdbatinze dn Bé etep RIS Qslasr mf&c&ﬂeﬁ Rlown

S then the. step down size i mediately
Vajé‘\ﬁ@% &’F‘r@ﬁh’egg%‘éb’r&n must be set to SDTnew 4 and
0081 St e Stap 3 éﬁiﬁﬁ i : I n
[ Fi gur es 7A -_p?%:@’:afl O\Aelcl:lﬁsgorn tSl g%%&ibgp%g%%eisﬁég%gésm and the
stegd ptate stbp BitydPst Alnefinitiad swhiei fok SBrtie acdondingroBefuation 6 as

. . S [ rovi de I Fi gure 7A,,
oA SLi e UL B i e i som
is greatar thanpterlyttategstep bR SSsh.N IS RPthE0ZandiBEt state is complete
settling time, transient

raneters for i(rimer | 00 . ]
anfl s Wectithim nepcredsigrten PR alde Sigite 76 raytion pEtissey chart, If
,8R6 mletho PrIdEe 18 stdl 318Y] STl
S o o 8 b LR i« ek et 0Rt, b of T
CRGoerrprsaprs anleastt enecinsnember.z & n@Stlse arthed pastyedd &t gep 318

j . are initialized,accordi ng to Equation
whihEthett ot STicis Uobronlid pFaES 1AHSe olon e pargappnry
[0088LInt | sasget SIR Zetidrenf tarde®FIB - EDsgp 304, a Eq]1_1_|a|tion8

Ooggﬂpari sIon i s nade between the product (TTI count
[ gt h) BnitePnAts: MasgetssiR| isnget itoeat Iasthe mimsuon value

MINS DA sgRer mHan;gt i r oQPiSet LN | t hen
the settli ng}{yset gf Q?iﬂg?%%ngﬁét %, 1%§d£4aﬁe%pgﬁé$&%%ﬂegl value
MIY §8+ SiRntherterges $dRtis théresatregnal @rihas iihEnuinfvalaé., WitlEstep

319 iR ) o eS¢ wpb 310 3P Rethem i dacrepied target SIR.
(0084} t | i nRestuaiigg tEitep 832} i@ ab BBt FRACRO erfl N L3 een detected for
the current TTI, the parameters for step size SSrs, step up SUr and step down SDr
are adjusted in step 314 as follows. The transient state step size SSrts is set to half
of the current value of SSts. The step up SUr and step down SDr values are
readjusted according to the new value of the step size SSrs for the transient state

according to Equations 3 and 4.
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conpari son. Thus, the algorithm stage 300 assures that

enough TTls have el apsed to allow the inner |oop
woawar4gsmnt rol to correct initial systematic ePCOUS20d/038185
random nmeasurenent error. [0080] In Figure 7B, stage
307 represents preferred procedures for downlink
[0@8H er | dmpstepvi6, thataget WIRGE ia6edEed Hédo'i‘&lin%ht% the following
transient state. Step 308 is initiated by the
QYO ngt i ve decision of step 304 fromthe Figure 7A
or t {eetPRIR b r iR 3 hey transhent.
B ot L L L R B Yy "t ibion 9
Thgrneve tangey SER tvalue Btwchet frdiehag ho gheptat itlam 5, preBetermined

m%&%ﬁ%@@&& s B) t__gng ?&g?ﬁwz%a%gﬁgélglpéjyﬁg%aggé E%aea%er than
thismandinmini valsib Afhe metwefarsdt ST béset HEmakinh @heass MAKVBENSIR.

t he step size SSTs and the step down value SDT (i.e.,
Thg pransi aém}ltlnpe@bzfetpﬁnlsgé@s@m@lo and sepsatingdhe gyxle until

thdBdRsiBAL Wagdsthp %iz%tbggonﬁész%e‘z?‘gﬁhgﬁ ?%ér ﬁ%@tﬁgedyteg LBLe, step

step size SSss. The initi val ue
3l@ccording to Equation 6 as deternmined in step 302. In

p 31 decisi on i.s . ade as to et.her step size
OGHEED % dn Z0ECI efte DolRRpsERtsngelbpig Iepordunksdtr thertendy
stat@portidreof densiEobutdrdbéd pSwEOERILRILE Inafep Bﬁﬁ%rameters are

al gq%:tj'at m proceeds to_step 320 of the Figure
adjyistad; 1oh thy stepdy stagoindedipg the SIR stepsize amd thristoadic statis step

t Lo r nupker, of .
o1, ey s O
in sthp 308+ Hbd steponeetlse SUsds exlc@lhbed aderding beEtasgel 3 SkRg the

' r eased ording t he foll gw ng equati on: )
stepdp S5 FRPGUER T 3tha B A vt Seriaiip chasked for being
greatgrathagor 8quilARSIBLER. ThitilBlBe ohaé9ati i thet

i;; east r,aqlrlri ni mum val ue ME’N_BLO_SI R. h‘?’ﬁ?tgnzogﬁﬁg)e 165s than
5/B; 1'J§é%1 vhiigh case| step 32heammepeasehare stepatbwravalge SDs is equal to
BLMRN 3 SIR the target SIRis then set equal to that

m ni mum val ue. Wth step 318 conplete, the process

[00B&L ur ns In stept 398, 3 hedk fon vtHethaem IyadeneERBE dricafgthe TTI is
to.ste 12, if_at |east one

SR, 0084 turnin 3 {
et B Siea e DbTnBtisE PRt Bhe taiel SUE ecmererred af fllows:
par aarietr SIR euwsbeptaabae SEESU . g,g_l ds ;
dOV\/na?DT are %_dj ust e% in st@ Sgﬁpa%m?(o Ilc;?\’%g. Tﬁgﬂamn 10
Thq phgesyatinn rerdisseast toizero doT® the dadection tfd CRCoérrohelf the

o WEBSTHY & Medd, 2 8Prd0
ne S_DTg\@/aI ues %?%%rtgg‘g?ﬁls"}mcg’%%mga ?%W{%ﬁ]égeﬁi giﬁ\}%\é\%eto the
magimymevalue pMVsiX DISHIR. f 0DtHewidel dhsi @AfetSISIRCremains at the
ageor di h {)o E%ugti qqs and 4. -22
calculated value by Equation 10. e process returns to step 322 to examine the
observation period. Once the observation period is greater than or equal to 5/BLER,
step 326 commences where step down value SDg is doubled. The process then
proceeds to step 328 for checking for CRC errors. If no CRC errors are detected,
step 332 begins where the target SIR is decreased according to the following:

target_SIR = current_target SIR—(SDg*N B) Equation 11
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WO 2004/ 049589 PCT/ US2003/ 038185 [0085] In step 316,
the target SIRis increased according to the follow ng
wequemersy target _SIR = current _target _SI R+( SUPCNEB2003/038185
SDT(NB- NE) Equation 9 The new target SIR value is
checked for being no greater than a predeterm ned
If theix newrtavgdt SIRMAKXadls- 18 Rthahfa ﬁllihﬁnﬂﬁthﬁ{eQMlINSDB BER, the new

b8 R Bkt MV TR Tk gt
calcBit6d @4kueS ‘I*%ll@wﬁig"étbﬁ 488, % 5183 Bl 91?9@%&%90 09 399,
eating the c unti the transi ent s
anéﬁﬁe al@@%h@sS i3t émnenepem nmttﬂ éhe CEALLTE batomestmpcmez e
7C. stage .
[0031>% P Sptthicalg NRIoRA B o Rio R TR CHL allgegtions,

the dbllowmgo fsurtonaizask tlwtméfdrmp F@@d@tgi foP ?réxﬁb D?Ht $HRPations
or e Stea State

s QieR Tog hEav oTRe ekt SHta takos frmib et GrgeldR lof
by Ue Vi¥e¥Bus Pemy TR0 ﬁl&%ﬁQnS‘I‘ﬁ% irﬁtﬁf“tcax{ggggﬁ \?z%lﬁg %( upper-

state step size SSss determ ne
bo@@ﬁﬂabmﬁleswla@amt(ﬁlﬁdfmm tecinitdiIngappingdosk-up vaide) plus an

or B BB PR BAAE ST  L B e
mappiregioak-uptableBhitifus & Mvwdrdoluyd RO PR ﬁﬁh@f‘taﬁ%&ﬁ A is also
be |e an 5/BLER, in _which case ste
ad%{;ﬁ?etf?é%é Qﬁé@ tarafs apsiieavined BIEHR of snewy lTampt BCI-ELIERatmn
Imee thé BR3Y. larlll’@alsthﬁﬁ @%pq)@ﬁ?ﬂﬁc;‘&g d%%felsj@irs t% ong 8. g 10

one CRC error ecte
Secs)sthmhnn@:ewmhea’aon lo€ theaingidal takrgeti IR ﬁcm&aRNC &wkup table

and Yen BB B o ot b gy GemasbCSh allookbn with
apltmpﬁaté)wdighté @ eI faetodled Brdde@intGhr theGier ﬁfﬁ@il tuh% ik €d. Once

new et SIRis greater than val ue a new
the é’i“@’@ﬁl ‘%rﬁeq S1Bets tnalkye emmlnﬁadnmdludmgvmhe D&bCSIeRdescrlbed

adjeSHRENk I6r aldtberd REHS S)tD§kBaflmoﬂs t1d Fe{rggt S Va 1|1eat glgémt be

val ue by Equation 1 process e
allewed o pkeeed tarefall diedew \this nntlp)btangdt STRcalid by a g1ven margin

g BB BreRiohBE uRiaPLoE ottt bahr Gerapety alocation.
[0088ub! ed In Figuier )ceBswither forﬁﬁﬂﬁ@zﬁ&%ﬁé’ afi 8 fbrihta 566 with an

checking for CRC errors. |If CRC errors are
enhparcerent) of d@fv@bnhwt@ewqpsmmm eontthal, partietlady Hot NRT data

all&iﬁﬁf)ﬁé"ﬁﬁﬁexﬁg %ﬂl(gtstgséﬁ%gl ééljcg ellg_r%{:%estres%l% in selection

current t
of an initial transwnt state step size for a jump algorlthm described above, but

based on duration of Temp-DCH allocation. Stage 501 provides preferred procedures
for producing an adjusted initial target SIR for each Temp-DCH allocation. ‘

[0090] In step 502, an initial target SIR is selected by use of the modified
conventional method as described above for the beginning of a radio link setup for a
WTRU or in each handover. In step 508, the Temp-DCH is checked for whether it is
a first allocation, i.e. the beginning of a radio link setup for a WTRU or in each

handover. If so, step 504 initiates a parameter alpha to zero. If not, algorithm 500
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-23 WD 2004/ 049589 PCT/ US2003/038185 |If this new

target SIR value is less than a mninumvalue
wOoRNM4DUISBY R, the new target SIRis set to thePaTniSm8m038185

value MN DL SIR Oherwise, it remains at the

cal cul ated val ue. Fol |l owing step 332, the al gorithm
preceade d3edly b ateps5(5o vdteep a3 initialtdrget SR @y ﬂlﬁénl‘g&%-DCH

e CCTr CH becomes inactjve
el 1 B85t B g ollits Conahion e Sropansa oy Tmpamival time
beﬁh&ﬂpﬂhm@ﬁﬁns t he follomnng summari zes the preferred

rocess. for qP al |l ocations subsequent to the

taﬁerSIROTﬁéalnhae @rgehﬁgsﬁ B)R1-glphakémifiabbanget STRSt

target SIR left by the previous Tenp DCH aIIocaE&
Thi's initial target SIR value is upper- bounded uatign 12

whiene } fepreseatsgidie cBhient Temm DOH allobaticH, mg@fa ViSTE(L19 Qéfpruébélts the
ower - bounde

]G A i g
initiadkardet SEHDEr i HdSrém tRYRTa i ed K ?&L e. d’faﬁ%} alk)ﬂ% Fldrisa

target SIRis also adjusted
forgﬁ@m%fagﬁor EQlagsopERt &ir the ibgr ﬁmlm bbtwmaaut tiherbegimming of the

cuﬁ@ﬁ@TBl!ﬁf) I')@Hezrilltfcﬁhox%ndt thrée fof t gp)rfawpﬂ% hJegnﬁt)Qz-gﬁllocatlon

equest too
(e. goaiphaazt exqf-T10)t foe Ti intdr mwta.aﬁgfﬁ) SIR froma RNC

h ded t t SIRT th
00D TP Behphet wrchioman opad ook for b eodeataditgract SIR
is ﬁérf&médaﬁc@fcﬁﬂg &6 tRE SAHIS NI ]bﬂes%%ﬁ& Sl\&éf(ﬁigfﬁrSiR "84 value

I's used. Onc the initial target
targel SIRiln gtﬁaltmthm &ngrEtthéembueé ntbesmlunbeaﬂuedﬂAKsDﬁceSIB then

e B S BB R U Bl B e e
Oni thietdthér haidydf taf‘rlg& WaRUS 142y thaf it Proft&intined uﬁinmuhmalue
operation_ for that Tenp- DCH

MI&ﬂb&ghﬁoﬁeﬁ%gg g@"%g$_:$&ﬁlvgm%ls get t9 thisgninizmyum value rather than
the dﬁ[ﬂlﬂﬂ%ﬂtvhﬁﬁé 3R By EMag’% S otlp a%l%s%e %Q& da(l)ta rate.

downl i nk outer | oop power c I cu ar
[00RRT dat ANexhlin @‘f@ﬂtﬁ%nmltl@l t"fenweﬁ](ﬁatsstag simng déteﬁlnlihed based

on ﬁh?%t%r?’ 0{ '];Fg% S'l oc %l%'l'lt @é B&} %l?lg ﬁ 'Bﬁr&pﬁggr al{qeation

dundaﬂamnrmﬁ&dlaam\/éhco@és&o?t ﬂﬁﬁl@éiaéi@ﬁ oﬂ’sﬁefaNanc(ljéHarbgggP E)?g?rably in
retferre

teris G e e e I SEPepives i decarlemstic Serus DI Foaliation

durh€ioR akbdrd AldlP SRt 56 C({I‘Q Bhdd & s?él?ﬁOSB%&gﬁﬂa ’g@ ik & modified

target SIR1s se€lected use
for @gmpdﬁ@&pracesamgh %ddl@mgwtéqmiza@a@mh@ tird described in terms

o BRI it B AL LR GHELR 0 ot o 1 538 Bn
alloshtidvhés lest then 100 TTIs (at 90 to 95% in cumulative density function the
initial transient step size is equal to the steady state step size (i.e.,
SIR_step_size_TS = SIR_step_size_SS).

[0093] If the duration of a Temp-DCH allocation between 100 to 200 TTIs,

then the initial transient step size is equal to twice the steady state step size (i.e.,
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a first allocation, i.e. the beginning of a radio |ink
setup for a WIRU or in each handover. |If so, step 504
wonbdicasds a paraneter alpha to zero. If not, aCgws2doBn3s1ss
500 -24 WD 2004/ 049589 PCT/ US2003/ 038185 proceeds
directly to step 505, where a new initial target SIR
SHRostephsizge_Tshp 20XIR st;alpl_sxzatSS)n and oatgrulsde powr tditrol will move

RSP L Pl e SRR TP Bl Qo o™
00@4] pha) *Iftas aﬂfatfané(fJaqibhip+D@fpémaamﬁ iszeE\%Véén:E@f 6f 409 TS,

guation 12 represents the current

th?% EEP-Sl4eot R %%IRﬁ’émgﬂze_® RO the ovteydegpgmverchtrol will
m&ﬁoﬁl%&%ﬁelﬁl ot totsge%cﬂrr s%?‘% e T&/IH)C%QSH gfold'lecg:gl%%rlﬁgces

d initial-target T
[OQﬁﬂ] er mi négrallyoifthédurajymi ofg TeaokCH alibextiobhie gaédtbRthan 400

chh i B! FATLLISSIRSI Lk ACCUL 16, LIS, o

ini¢ial tRiMsieh® Wheg Xikzb.alThe %ﬁﬁéﬂ@oﬁﬁ&vé%n@fb@ vﬁfl II]&% from transient

previ ous Tenp-DCH al | ocation .
stadg by SW#dmtaﬁ@aftqr ﬁhﬁ“@%GRQraiTomlccwrrm)as wpeﬁegth]e ekampteatescribed
badbs, f | ower bound tests for the cal cul ated
& tar Ségﬁgfraeﬂi%g' performed according to the val ues
[O(M6[N DL_ S\MfiRerasid pMO8, Bhe Suler lobp ke cohtioletarf R the current

pre ned pmaxi mum va ue MAX-DL-SI R,
TefreRCH IS5l RgitRo BB avcordanto Lhp enhanastarioop power
coMbluF Fi ayql_;gﬁct he cal cul ated value. On the other
hand, i et SIRis |less than the predeterm ned
[0QR7h; rrumAﬂEPU MIOR 1epeasp Rrith h@(ﬂnmdfveTlemprC}Bhlﬂboaﬁlone

set t at her than
[009% oul atIg f:lljl% frﬂﬁg]tw\égfe ﬁ%f regoing é}g.ptlgil prrss to NRT data
as adj exsirgple, tthsddveitidthi ajailiablette RT bRGI2ichex bf +dlati¥&Pp short

ey T8 8, 68 b for i ROV R 3R B GRSereofp s omp. DOH
duftiis thigt TSI ntdebhia |a%@.aﬁ1‘t&narr%g &h8Mbf Tﬁrﬁfv W& Mocation

encoded at the headefr of the ata burst
reqiiegtseqeatiteyvaried &oeqhﬁ@ndqetmmbdorman@ﬂ s. The WIRU

ei ve the Te DCH.a uration
B S R D A R R R R
in Ehguuree 5B, ahal.lﬁmp&nﬁﬁiﬂ;éd I8 anf dhglkeitedated rc‘i’r‘éﬁ?ﬁ's'&@h as an
follow.ng step size selections are descri bed

aplelécraﬁ’é’n SBreiF dytepEaipd cranbetSIQr Hrmioyepoartamsonfshe glgonthms

f h
R e G o i Sy 0erannted ARy

[00dA@l in mheaﬂlregpmgsieemmmremakesmfemnmlta buite@ ldopgower control
in ﬁ}eec%HYex% RLBEF gyssteﬁea s'an exdmple only and not as a limitation. The

invention is applicable to other systems of wireless communication including GSM,

2G, 2.5G or any other type of wireless communication system where the equivalent
of outer loop power control is implemented. Other variations and modifications

consistent with the invention will be recognized by those of ordinary skill in the art.

& * &
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SIR step_size TS = SIR-step-size - SS). [0093] If the

duration of a Tenp-DCH all ocati on between 100 to 200
wORb@H/049Bhen the initial transient step size i BCemqsalo3/038185

to twice the steady state step size (i.e., -25 WO

2004/ 049589 PCT/ US2003/ 038185 SIR step_size TS = 2

SI R_step_si ze_SS), and out@LAIMp power control w |l

W@f\ée flr org01 ransient state to steady state after one
Saimeddsturrence. [0094] 1f the duration of a
Tem: DCHAghétBea bl ﬁﬁnbﬁlsbﬁ)h%%r 0 r@sk £ elbbd BranshiGRceive
SIR step size TS = SIR step_size_SS, and the outer

unip BT hats’@fﬁtlﬁl@llts\dalta signslsdnfar fomy ardaehsinaet inssedediviely sized
bl@(eﬁﬁéaﬁhﬂ% %h%% % > WIRDIS c?r{fr eg%cur & Iévg%li(# grﬁan'x%l power

adglﬁd;ﬁieats adafudk®dn of Thiget hfeéficsﬁloﬁiﬂl_lmte@baisabo_n'rﬂle-da‘ia signals as

SLR e SS, th ame as.the RT initial
refeﬂ‘é‘?é @ﬁ-tﬁg% flfgnmﬁﬁ i %ﬁwﬁd’(ﬂﬁlpﬁﬁ%%' control will

nmov eed‘emﬁgtda@asslgﬁ&ls #6dt thd WBREAY aSHRLE zﬁiJcsﬁoﬁ WM fhng a

CRC error. occurrences where the exanple describ

pregeiornined;sign 2 aaithe frrveod gsanndly er step 508 the out er

| oo -

al | SEpEhe GRRL AR Bl B WP R kel BBt dostments
based e theodytegiborest pred)ertbfminedferﬁ'jrg:un&ﬁmﬁB in tHsigh#89ddeived on
tthquri%h 50 rgg ats with each new Tenp- DCH

&f AUN¢lGBY8fN% is to be noted that while the

f or egoi n@tﬂﬁg%hhﬁltiémafg%ft ShetricQaliR aflgta as an

exanpl e, the invention is appli cable to RT al so which

i s of reafiey g @rglimbnnry petiedaati idwe. initiali wlve denging ther target
rs in
I AT AN e e A
lerrg‘thTWhpr_dB@l-ltIﬁé |t®f@tl1ﬁ@trid &g Urstessahbybthev @fépeﬁpt Qmount if a
optain, better 0 nge. 1[1@099] Preferably,
%‘gﬁfrﬁiﬁé‘ﬁ STy 4bngi %’ﬁ D hpon egheddn ar Hﬁ@qdpatebinrae%ng time
inflefvdll UL eoiscdl By'tﬁ@ls%é'f? RAbGY 2MoRAt ?f flgé rédgtgxgﬁ g&derror

circuit, such as an app i cation speC| ntegrate
conditienihas mashemn dH@W@déhe imorediabely pﬂe0¢d13g ainge)mtem and

may nt.ed

ot iR e E A P TGN S APt R e IR PR Lo e

prmkmnmeﬂ e.mkemcmommes sluan bh itive finig il kel down arh&i@nt is set
¢ con eﬁﬁ% of ,a 3GPP system as an_e l e only and not as

at g Ievelpt loastas srpgbas ppy RO ECE Eﬁwgfq‘@aﬁmeu%foaﬁw&ady state
stead§ 18R RYeMhi@! $RSrCRAMNi AR AolvdChMdhAOiEMater than the
predetermined step down amount for the steady state steady state level, reducing
the step down amount by a selected amount to a lower level if a prédetermined error
condition has been detected in an immediately preceding time interval until the
step down amount is reduced to the predetermined step down amount for the steady

state steady state level.

2. The method of claim 1 where the step up amount has a defined

correspondence with the step down amount for each level wherein the computing
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2G, 2.5G or any other type of wireless comrunication
system where the equi valent of outer |oop power
woamiroadssps i npl enented. Ot her variations and PCT/US2003/038185
nodi fications consistent with the invention will be
recogni zed by those of ordinary skill in the art. -26
tarddDRa0%s O9h O neliTHet BROOSINS BitHep G AnNBteprsn amounts by a

clajmed is.. 1. A t hod ,of transpj.ssi,on r . controly .
selqeipd AmgpE i3 PrefcRERTRed BT GROIHIRR (R JoPragected in
prelié@PihdEnaiaber &f HAalisterials wHilehe Gta@evne hniotint is set at the

sel ectively sized block allocations where the WIRU i s

steadynftiatpilesgl.t o make forward channel power adj ustnents
as a function of target nmetrics conputed based on the
data signals as received over the forward channel,
t hes. et Mbd wethwd of dgimrEodiere nheddaem up gmehst thagna tdefined
WRU in a block aJl ogcation havin redet erm ned , .
corzgspandengg Wik tﬁ% F%&r‘ﬁ)Wdh%WﬁBP‘f %06%%3]&511&?3 t?‘gr ghyet metrics are
targ%_t Eisg%%l 18 ink&ieerdh B ratihOT(WRY sh@npelic Pedwidancy checks are
justments based on the detection of predeterm ned
condnrimd tocletiict ithepradetarmined grrar sonditieRved on the
forward channel including: setting an initial target
metric value; and after a prelimnary period at the

i ni4.i al Tl wethahahdbig 3 Whetcingdép upedampentsyare sigeificantly
or a step,down a i.nterval s. of

gr %E@d@@@r%ﬁh%wewé%{fﬁ#%ﬁo@ﬁ&ﬁg I lg}aé é{‘al}%?r}ti 1§V(?1 Step down

amblft £GP Y 3T tBE SR dER AR te HoRn apiRAR e thieBBshdy state
error condition has been detected in an | medi at el gfpi) down

stepdy statienigvel, meherp mt & wan-negative delegensayl Bhergdhe s
down. amgunt. i f .t he pr t ' error condition has
amHB{\Q@Eergaﬁuﬁeeq’ SETLOP H%%gﬁni‘e%g%? g?/f precedi ng time
interval; and setting the step down anbunt at an
initial transient state, |evel, sed on.th .
pr et errheigthndgd »e{aam bERETIR t%g? SQnRUting, g‘?‘rgﬁg}et?ﬁsefurther

indliids! Bleresfly MR RYYnd StepCdowRlarfoldiRY By atfakasdf 2 if a
as great as a predeterm ned st ef down anount for a
presiebantyined atwor conditioy hes notbacavieteckerbin apredetermined number of

.injtial.st W, anpunt _ i
timicheal il U B BTA ke ER6FH e dietq vl
steady state level, reducing the step down anount by
a selected ampunt to .a | ower .l eyel i .predet grm ne .
err@r  cHimethad Qféil,al’é’e‘éw\ﬁg‘_éq”é g‘:{c@g qlﬁ‘?c%ﬂ‘g}f S %a?ﬁiﬂed m
inPLCRH 9 hh MRids MheFHMA Tnt hls (TIR) and the initial step down amount
is set such that n=0 for S <100 TTIs, n=1 for 100 TTIs < S < 200 TTIs, n=2 for 200

TTIs < S < 400 TTIs and n=3 for S > 400 TTIs.

7. The method of claim 6 wherein the method is implemented in a
Universal Mobile Telecommunications System (UMTS) where the WIRU is a
network unit that transmits user signals on a downlink channel and the computing

of target metrics is performed by a WIRU that receives the downlink channel and
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step down anmount is reduced to the predeterm ned step
down anmount for the steady state steady state |evel.
wa 2006va93set hod of claim 1 where the step up anBamUSk@S/038185
a defined correspondence with the step down anount
for each |level wherein the conputing -27 WD
pro&ﬁ@é/@mwefﬁmmﬁ%h@s BisBtrantmitjed torthe netvdnkrginiéon an
cI udes i ncreasing the step up and step down anounts
lected amount if a predet erm ned error
cond|t| on has not been detected in a predeterm ned
nunber of tine intervals while the ste{:)T down anmount |s

seB. at The methedf claim 8 whwerein the WHRUnst& sgtveerkcpsit phat
transn‘ﬁ@g ﬁ?ert géna% §Ra Hﬁw@ﬁgﬂ 2@%‘%?93 afld ﬁ?J doﬁﬁ%t?lgrof ’é&ggﬁt metrics is

correspondence Wt own anount
perfoernet, byt HWTRITghtt retives shadevnliak gednmel.gnal to

interference ratios (SIRs) and cyclic redundancy

checks are conducted to detect the predetermn ned

er por ceRdintdtRtd oftlaithi BwHBROEhcON TRIPrfh Smith 85 sierSledh an

up amounts are significantly greater than respective

uplgﬂ@@a@@m@d@mmmpu&m of kangebmetriesis performed by agebpork unit

tor of 2n of the predetermn ned
thag?ecewc?g S?t#ﬁ%tc ltél?at he steady state steady state

Ievel where n is non- negatlve i nteger, and where the
step do anpu i.S. reduc reduct i sb afactor
of 19/ 5. MGe meto ‘ﬂ@f e fn & ?hﬁnerkﬁﬂ%? Fegt GRgtrol
for {R¢ WI‘R[F% rﬂngﬁ erh&ifeA §hirthif eérﬁgﬁgmg%eaaﬁi et Jbﬁlpiit@@ target
own amounts by a factor of

Sl%rbggn@ﬁﬂ?ﬁgdore prisverse shppnersushdhabthe é?%ﬂRUeQO@@wes pawer
adjg%tgxbengga(ﬁ‘rf‘; %1?]1[ &%%gf 1&1‘3 §miéﬁ{5%slbggg e Yey;%dl t%ré&%g.Rs.

'S se e Steady stat eve
The net hod of claim4 wherein block allocation sizes S

are defined i [ renents. o ra sion Ti.ne
| ntidr valfe B§§ gﬁi @Wh?‘{q clqsegi‘%%’ RRGRISHiER Rewes gontrol
forﬂ?éwmlé ﬁﬁf)leﬂf&té@furﬁle?]cgﬁl Iidigg: n=1 for 100 TTIs <
S < 200 TTlIs, n=2 for TTls < S < 400 TTls and n=3

f oprelucing powst stepzommﬁelmsrmﬂmtm@ lofithe enppietedtargeh SIRs

and e 8EE e TR G iurointy SRdrt B R

netragdikingithe pbwad step anamands bg tie ijﬁﬁb]s tlereaemdovindnnet and
channel and the corrpu n of target nmetrics is
corgRYIBE RO o5\ AU ITD %&.ﬁ 1orwetd 91&%‘%16151 STERSRIETIARS bAsgshen the

rec&ivEd power step commands.

ul

12. A receiving wireless transmit receive unit (WTRU) for implementing
transmission power control for a transmitting WIRU that transmits data signals in
a forward channel in selectively sized block allocations where the transmitting
WTRU is configured to make forward channel transmission power adjustments as a
function of target metrics computed by the receiving WIRU, the receiving WTRU

comprising:
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-28 WD 2004/ 049589 PCT/ US2003/ 038185 produces power

step commands that are transmtted to the network unit
wono@m4938pl i nk channel . 8. The method of cl ai N"PBT/US2003/038185

wherein the WIRU is a network unit that transmts

user signals on a downlink channel and the conputing ‘

of aar@eivemefari oeiving phathosigealsbin aa \M&W tallatation having a

orb R RA R S BB oS Wthu Spgnirsaghosnel” "
upl brpfosdiadivet canfutifetLeaPiktNG Bf ihpledfint fﬁhﬁa?rd cqlannel

performed by a _network unit that receives the upl

treamiaEPn Power TNES RSN Bhe tenpsmitting WV TRUdrsepen tlhe)@eptectlon
of it'dinp@(ii&ghﬁﬁie n?%%énﬁﬁgﬁé (Hl th]:a o({atg hs(f als LIJe%enve% 8Iﬁ,ptﬂille 8rward

enment e nprising FFacery
chalan@eandSI Rs by the WIRU on a reverse channel such
dj ustnments f

that_.the WIRU r forward
ChATHEIPPIEREPE LRI 6Bt CHEE LIPS Begdhas Ro.
11. The éffﬁélhé)q)r@lﬁmﬁﬂﬁwr@)éﬁddnaﬁ"@h Ciﬁ1tﬁil"'\;5ﬁﬁie |t@1%pcarget metric is

transm ssi on power contr ol for the WIRU
chawdebm tSEQP WP 4 bepcdanirr pongt afpt‘lb@uctﬂrgabmﬁerpmdetprmmed

LeoRATRRERIS N, WAEE (BB 38 Mo OIB BE S, uB SRpupt if o

prededemeined ancr lcamhtmn ﬂlgs bben dm\wﬁad $i &p nﬁﬁimmtdﬁr pgcddifg time
h hannel an c uti ng. power

inthly s Pirshe caret TS A GG T R riLeh CHNR (Rt the

prédi€ernhi®ed ie¥ R cBRYEIbn Hal R ot PEPIMI Scted Tn t}ﬁ 151%@&1\6’1‘:&% Precedmg

wireless transnit receive unit (WHRU) for inplenenhting
tm@?’dﬁ@?ﬁ%& on power control for a transmtti ng WIRU

that t r rward
sel ecti v %’I X g‘g’} %Pﬁilrgp to%taatn 18}]’5%& aé}SéeI{%ﬁZateFl‘evel based on
the pRﬂBtﬂrhﬂhﬂbbloWﬁllbdamoﬁ@Mel Y wuelttHat th@detihIteRd6wn amount is

el . transm ssi on power adjustnments as a function
Setc bf‘{ ﬁ*é‘{s{n?%gre%ﬁg@t@&dwﬂpﬁ@dr gerdovAGguRY for psteady

stdt@@ﬁ:,la\wi REA MR, HRPri sing: -29 WO 2004/ 049589
PCT/ US2003/ 038185 a receiver for receiving data

si gnal s Wherg the bdtiabstep davhamouat lsrgea:er ’phaeﬂélteqmedetedmmed
stef)I dorn aﬁl{JSHE for rbﬁg&%n}i}tr ts%atg steag stile ?eve? tﬂlg rsge cpown amount is

reduced by a selected amount to a lower level if a predetermined error condition has
been detected in an immediately preceding time interval until the step down
amount is reduced to the predetermined step down amount for the steady state

steady state level.

13.  Theinvention of claim 12 wherein said processor is further configured
to compute target metrics such that the step up amount has a defined
correspondence with the step down amount for each level and the step up and step
down amounts are increased by a selected amount if a predetermined error
condition has not been detected in a predetermined number of time intervals while

the step down amount is set at the steady state level.
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a processor for conputing target netrics for

i npl ementing forward channel transm ssion power
wadpuguysnt s in the transmtti ng WIRU based onPCiais2003/038185

detection of predeterm ned error conditions in the

data signals received on the forward channel; and

sai d processor configured to conpute target netrics

such that; after. a preliginary.pectiod at an.initial ‘
vai 44 "t e fiyegtieR aEifn T BPNbidh e et wibyegruigs et signal
to it PfefQIWE rABIISTR At whdrdth 44738 ?fdé@és%r Rifufthef EA8ic8LEl ’(%%gmpute

Iength_mherebz the target netric i

ric is increased by the
taxges paipcs at thestepnp derosntrhaed definest carsesponilencelyeish the

[ j [ | y. pr ' {i
RS S RERE Rl PURALAL S RUEGAN % e tg gt
cycdivwedandandy dieckdiv dgieedht predaternged @iraraddiditican has
not been detected in the imediately preceding tine
interval; the step down anobunt is set at an initia

transi enthé idfhitlodvel claased MRerdila! $HSde8Ed¥F Re@nfigured to
bl ock allocation size S, such that the'initial step

copite tarseimetrics swh that stdpeyrepmauntsearstsignifignedy goenter than

' U f OF st ea state .
S5 S 95 T BT P o
fadooefi¥ of thegired¢termimkalstéhiéovpn eawuat for thestea L ptati®Weady state

a nt far the steady state steady state |evel, the
lev; ’a&e&sms QAReEatl emrt%%?ac%f ‘Hﬁe@ thesteprdonamannt isgeduced,

red @3RN ik BYS fakfordr Rroedet ermined error condition has
been detected in an imedi ately preceding tine

interval until the step down anount is reduced to the

predet erq . Wn nt .for..the stead at e

Y e e Dl
to wherpaite tamjet! meteize ssh that E:hé thsl‘ﬁgﬁ l%oﬁllfl(ﬂ gt dowhOamounts are
. CO e target fricg such that the_step up anount ]
ingigated Hyar e of € Grrmseainad skFqueopfibionihas ngbhgen detected in
a pRERMBIm Y RAGHLr BYigle RBAVERGY RIS Rty S %?B}amg WM&t at the

anounts are increased by a sel ected anount
steadzgtatedeveled error condition has not been detected
in a predeterm ned nunber of time intervals while the
step down anmount is set at the steady state level. -30
VO PDO4/ THORS n 6T 6145200 35 03B 181h bldek-allbbgtibiviesd & afe @fined

. ¢claim12 iq‘which the target nmetrics are target signa

in increments of Transmission Time Intervals (TTIs) and said processor is further
configured to compute target metrics such that the initial step down amount is set
such that n=0 for S <100 TTIs, n=1 for 100 TTIs < S < 200 TT1Is, n=2 for 200 TTIs <

S <400 TTIs and n=3 for S > 400 TTIs.

18.  Theinvention of claim 17 which is implemented for use in a Universal
Mobile Telecommunications System (UMTS) where the WTRU is a network unit
that transmits user signals on a downlink wherein the receiving WTRU is
configured to compute target metrics based on the detection of predetermined error

conditions in the data signals received on the downlink channel.
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to interference ratios (SIRs) wherein said processor

is further configured to conpute target netrics such
woOheid/udss9 st ep up anount has a defined correspBauaISe®3/038185

with the step down anmobunt for each l[evel and the

receiving WIRU i s configured to conduct cyclic

redundancy checks to detect the predeterm ned error

condition. ,15. The jnvenijon of.claim1l4. 3. sai

o7 o S vl YIS 16 E eGP R THR e Ry (e hbhwork
unf UGt tRAsnSit € RsMP sRRRINES a8y Sligdichatielt Wiedie @hereceiving

than respective step down anounts, the initial

WERUNiS eonfigwed| tos copradewtaasriumetriss pased cony ther defectipn of
t r.edet er mi ned,. . r t ;
prede P E saot, PARUSLEL p M SO M 81ack R e downlink

chatie®ger, and where the step down anount is reduced,
reduction is by a factor of 1/2. 16. The invention of
claim 15 wherein said processor is further configured
to sOMPUlEL LREARLN FBERLIHSISWEEd (IRt trihemitieg WERANtransmits
step down anounts are increased by a factor of 2 if a
usqr sigeslsrom medpbnk shagoeldvhersin b rérsiving ST BB soafispred to
a det erm.ned. n ra0f b [ Wh itions in
corgplfe At RN P Lol n o RIS DL o of Bhditions
thd dataldigndis vemivedorotheclslink dfanmekr ei n bl ock al | ocati on
sizes S are defined in increnents of Transm ssion
Time Intervals (TTlIs) and said processor is further
conbi gurpgl, §RSeRUsE1 AR, At infRhidhC Spéill Idopt iahsibion power
initial step down anmount is set such_that n=0 for S
conthBDfoF The tramsmifting WRG T3 implegieatethyhymein the recergpg WIRU
0O TTIs.< S .< 400..TTls = I 4
fustgr (g SragrifeheratinelTs vl Beihpbthd tarkd STRs
onl dlrevekddl chansal to tiehidenTieling ARG cat i ons System
(UMFS) where the WIRU is a network unit that
transmts user signals on a downlink wherein the

recghVi nghwlg}énitﬁn S in94a8e WRicE @Rl GodPtS@Emission power
nmetrics based on the detection of predeterm ned error

controbiforitha sramsutitiéng SV ERYiig implemensed whgron thggeceiving WIRU

d I, .. - WO 2004/
SR T Ty A
colpRtbd SargeSIRWAK] U tecklvalig WEREfutthen sempsisingah trapmitter

a downl i nk channel wherein the receivin WRU i.s
con§emreguintFonET0 B PEWER SHRR CHBIIARAS Pad dgv ey fhnel to the

1 | predeterm ned error conditions in the
tr%g‘ingﬁ{sllhgawaﬁ;[jf ecei ved on the downlink

23. A method of transmission power control for a wireless transmit receive
unit (WTRU) that transmits data signals in a forward channel in selectively sized
block allocations where the WTRU is configured to make forward channel power
adjustments as a function of target metrics computed based on the data signals as
received over the forward channel, the method comprising:

receiving a series of block allocations of data signals spaced apart in time
from the WTRU on the forward channel;
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channel . 20. The invention of claim 14 where the

transmtting WIRU transmts user signals on an uplink
wohemnradsssher ei n t he receiving WIRU i s confi guped/usen03/038185

conpute target netrics based on the detection of

predeterm ned error conditions in the data signals

r ecééintbd detn sigeals pf bavh dbkruikcatiad, cofipating\wanidt dieteits for the

Lmal4 in i ch open | oop,.t ransm ssi on power .
WS o | Rl By | RFROL SORS7gh e fheq detection of
préféteghihedherroe eenditiols YW Rk s{gHalld 8fcetRdPhh $h8%0@vard channel

. transmtter configured to transmt the conputed target

indpging snting ragy Byitial targahatettio vale andistoring i dgstViEREEt metric
[ [ aj 4 in, which closed | oop

coﬁgﬁ%ﬂﬁggﬁ%ﬁﬂ%ﬁ%ﬂ%&%n J?fgia% ‘6t the transmitti ng WIRU

i s faorpibendathedgndieofieach bibck edbeatioly aRERY fifdst WleE&SMocation,
i,s further. confiqured.to produce_power step comrands )
selflog, ths, a0 FRoret MEEric St &6 & SIRGOn S Fhen A (RBEGE metric
cofn®@eddv for iRkl ettt tE R ree QITRE 1B dROh 1t ch EidR St %1? finter-allocation

configured to transnit the power step conmands on a
adjusjmeBt hageth9al the tinkre spacing Srim ttheginwiRiiatdl$. praceding block
alldELipd of transm ssion power control for a wireless

transrit receive unit (WRU) that transmits data

signals in a forward channel in selectively sized

bl ogk al ] ocation re the WIRU i s_configured to nake

f or f&r d A Ogoﬂ\’:&iﬁalr& STHRERt @chsthe plecagion has a

pré@‘t&@ﬁin@&%fﬂe@wﬁ&@ﬂ%}%‘i:oﬁﬁ‘ﬁﬁﬂg@Qrg%bﬁﬁgt%sq‘oﬁﬂ%wjrﬁlﬁssforward
[~, the netho

recei ved over the forward channel,
charplr pewery adjesdaionth dpaged eni dbe ofetbttiuk ofl predatdrorisedferror

coffS 1208 AgARESELiAREL g AL HI R e
PCT4fS2O PRI DBREBP perfiad at fhe ittt val@Nath fngih ﬁaé:tlar%étqg&ric by
a&llocation, computing target nmetrics for t%e WRU s

BP WY OF AR SOV Rk jph He Anteryals «f & Rredesermined length

wheesIS e r et mBirRORRE/AL QRO PO te s AR if | i

Si gtﬁgl_s. re%gei veé on 1t he for vi}gr (f cﬁgnﬁgd[ 6%33}r%g&ermmed
errgp condition ajs hieen alleteackedgist amhmiediavelly yereeming tiord imersral or is

t et tyic _conput for, each bl.ock allqgcation

coqfled B B o3P o SRR Ehe e P ot o Fop o 525 not
beal eteatet dhe aihhesdidtely pretedihgeinaidtosaliam  setting

the initial target netric value as a function of the

| astetting the stepdowa amount at an initial transient state level based on the
predetermined block allocation size S, such that the initial step down amount is set
at a level at least as great as a predetermined step down amount for a steady state
steady state level and, where the initial step down amount is greater than the
predetermined step down amount for the steady state steady state level, reducing
the step down amount by a selected amount to a lower level if a predetermined error
condition has been detected in an immediately preceding time interval until the
step down amount is reduced to the predetermined step down amount for the steady

state steady state level.
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conmputed for an i medi ately precedi ng bl ock allocation

and an inter-allocation adjustnent based on the tine
wepewioagssh r om t he i mredi at el y precedi ng bl ock PCT/US2003/038185

all ocation. 24. The nethod of claim23 where each the

bl ock all ocation has a predeterm ned size S wherein

t he@sconmhki etHodr @eadlaite 28 ivelserbin tHhimt¥WRlb@itioar adjtstment is

detpramenop A IRpe Bravimm EHl STIbRUL PR Grdi et ST, where
alp%? ?@5 ¥<ﬁ'geﬁﬂ}%t 8o 6 %??x%%%‘ﬁ? horoldt EReS eﬂfﬂé%%ﬂ%@ér-allocation

er a prelimnary pe at the initial val ue, .
timehprayiowy_tdrget S ds thetarget bytricfremahegyevious blckgllocation,

iy I nt I f det 1 ned
oo BB ks R e Gl £ T caced by the

step up anmount if a predetermned error condition has
been detected_ in an i Mmediately preceding tine
i nt28 vaThermethod ghelpin 28 dulet (NSRS G MPPRHBRH oY er bound
| ' Il | agh ' AppeP §olnd i first
tesl B R e S TS Uope opd is g firs
predleterimiged felust ahleddartharipiial valueand the lewen bansh isrit second

rrpftip e wRus et Rp Al SHRRTIME ol "step down

anobunt is set at a level at |least as great as a
predet er m ned_st eF down ampunt for, a st ea&ly state
€ JEE

st Eady Jiheimaethed of claia 23 fiprdher copwrising anpdigsiapenidofhe target
[ than the predeterm ned step down
megﬂnqgﬁﬁéedf%lr@%%?ag'eady state steady state |evel,
reducing the step down anmount by a sel ected anobunt to

a lower | evel .if,a.pred rmned error _condition ha

pecht ae (it Bisthad & BRRcet aiers Ut SkBPRGop Y R4 4 efined
corrépBhd@lceUith ltht Reep &dveP afRAL Es0alth ledel| SbicRgdet Betil® are

predet erm ned step down ampunt for the stead st

targele sigpad ttat ntpeforance -r38i00\(§SPRe1 And otyghic redungancy gitleeCkS are
. .of claim23 wherein
cox@%ﬁ%&ﬁ?%&éﬁ@ﬁg%ﬁ el’dgﬁégld% Egte {r]rig%{a &?dslﬁ rel't erlm' ned by |
(al pha*previous target

SIR) +((1;al pha)*initial target.SIR where, al pha i

a fotget _en’g“e?l)éf@lt %tlrctlf"én @g STeH} SePOYP POIOYESS ?ﬁegﬁlgmf%canﬂy
or¥BeG80rsPb@Iveddtl ¥vh AnoddtBBheAhRYA1A¥sndiadiglevelBtép down

is the target netric fromthe_ previous bl oc

¢
amaunbisa faeter of Ahef thepradgtermipedstepdrvnamopmntrps the steady state
' . f: '
s TR S g8 TSGR Ak ST i cov
anmiohat iswedinedd, radgetonnis tyi acfactolnef /2 he upper bound is a
first

30. The method of claim 29 wherein the computing target metrics further
includes increasing the step up and step down amounts by a factor of 2 if a
predetermined error condition has not been detected in a predetermined number of

time intervals while the step down amount is set at the steady state level.
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predeterm ned val ue added to the initial value and the
| ower bound is a second predeterm ned val ue
weubidroagBed fromthe initial value. 27. The nepboasef3/038185
claim 23 further conprising an adjustnment to the
target netric based on data rate. 28. The nethod of
cl aBih 23Thherethedef citiaIpharsinblockalo@tiefding s are defined in

in r% g ?ﬁllgra?lg{%é%smeg h tréﬁbs (%ﬁ&)ggg%gé Jéqf#gqra Sl%%? down amount
is séﬂsefchech@ﬁﬁeo fats 080 @rfés}l ang FOPTTEs £ g@ﬂﬁﬁ'ﬁﬂ’s n=2 for 200

checks are conducted to detect the predetermn d
TTEp <0? <AWdT Fisand e forige> 480 Adds.of cl ai m 28 wherein

step up anmounts are significantly greater than
respective step down anounts, the initial transient

| eve®. st'Epe doathod affeluim 8% vehdrai thie efetRed &f 1rhfiﬁmented in a
own anount for _the steady stat

U] Mot B RraGmA Sstormy (CALGSE rohech be JURU i o
neﬁﬁ&k&ﬁhﬁt thdtharin®is 9&%%1%% %%V?ﬂ%lgg gl?ﬁgTeé Iﬁﬁ? glgé éo?rﬂ)utmg

i s a factor of 1/2
of Wé?%ﬁnﬁtltl‘ﬁsels denprmedhhy edVGBU thett readgvdsihe dewnlinkechansesl and
d
se{dREE 350 S AL AR M SRR TS S8 gt on an

upliok cheeneldet ected in a predeterm ned nunber of tine
intervals while the step down anobunt is set at the
steady state level. -34 WO 2004/ 049589

PCT33)S200{ BR8A&Pof ddim E@evvg&&h? thOWERS D azget\e(n)?f{ qln?t that

bl ock all ocation sizes ined In incréenen
trapspitsises pignals one qlqwrelnﬂmmnmrrax@ thawomphting of thirgdt metrics is

set ,su 0 for S <100

'?ﬁ’?ﬂs‘?‘gﬁgﬁ% ‘?2‘?‘%@# JVes the Wyt ﬁTiéPn Lo for 200

TTls < S < 400 TTls and n=3 for S > 400 TTls. 32. The

nmet hod cl ajm 3] wherein the nethod is inplenmented

in %E Ugﬂ'thﬁ‘e‘PEQ}Odr@% Bitme 2Parheretaiie WARLvensis ewer signals on
an GENRR) chwhsEEat e W Rt

t ?ansr% t's user ngnglﬂs oﬁftwéﬁﬁgk Jﬁgq%fr(%&)%%network
un@&hﬁbﬂﬁﬁgmséheUahgbthaundJcs is performed by a WIRU

that receives the downlink channel and produces power

step commands that are transmtted to the network unit

on &m lﬂlﬂel méthotllan¢leim 28 3n whivth Jpehhesh t@ﬁnﬁhﬁbﬁh%j%wer control

P mg tﬁ RUis a network unit that transmts
or g ’a?l pjamgntediigriher cemprising raseivine theoeprupited target
SIFY by 3hESWTRES b1k GSrelverse channel such that the WTRU computes power

adjustments for forward channel transmissions based on received target SIRs.

36. A receiving wireless transmit receive unit (WTRU) for implementing
transmission power control for a transmitting WI'RU that transmits data signals in
a forward channel in selectively sized block allocations where the transmitting

WTRU is configured to make forward channel transmission power adjustments as a
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performed by a WIRU t hat receives the downlink

channel. 34. The nethod of claim28 wherein the WIRU
wonremgdss user signals on an uplink channel aou/uUSk®3/038185

conmputing of target nmetrics is performed by a network

unit that receives the uplink channel. 35. The nethod

funefio bidFzePmitricsttosipuegeby tloopectivams WERU pthepeeeiving WIRU
control for the WIRU is inplenented further

CONygYIPRESi ng recei ving the conputed target SIRs by the
WY, QBivRy FaVksi&i Q@Qﬁés stigiacit BRbediits\OFddt£ eigpialLSpaced

power adjustnents forward channel transm ssions
apdrhmtﬁnmfromdée\ﬂ%ﬂthmrg’éte forwerd dennglir ecei vi ng

wireless transmt Lve. unit '
tr st R BnertEE Tt Mo M bl bt kAR thnel
trahéﬁissldn%mrtaﬂjlﬁﬂﬁx@nﬁd ignhe Sraln@ml’mrfgﬁvmﬁbad’edmnﬂﬂle idetection
sel ecti Vel‘ifu si zed bl ock all ocations \g&’ere
of predatarmined grropREAitons iR thfuAER Fign kléecwre&,aﬂndthe forward
transm ssi on power adJ ustments as a -35 WD
Cha%%%g%gl&SSQ PCT/ US2003/ 038185 function of target

nmetsaid pravessoucenfignred e cmpeta/ﬁam@t\mwcs sheh theatei vi ng

\t/)\lrs g k g&(p @'ﬁf c#agﬁ gl%}&ﬁ% Cf gheac rblﬂ g{ %ﬁ%caalgxelld 09 11@1 ﬁa? rté.xr%%t Qﬁetmc
ValhbrIE s&y &8 hhestWarddt Qﬁbt&i&&:oﬁiph\ﬂ@d ﬂ)rcdaa]il Ibdadck e&lopa‘ﬂme sfdata is

for conputing target netrics for inplenmenting forward
stor¢thramdl  transmi ssi on power adjustnents in the

transm G| ng, VERY Qgﬁﬁg Aehdif b?&keﬁflbc%@lonoﬁfter a first block

predeterm ned error-conditions I1n the data signals
allo@tdiny ik initidlhergebmetrid Valﬂhamﬁﬂillaﬁ aafnucfsfal of the ghorerblapt target

e GBS G AL TS S BB  fBgracin

froh?ﬂgae'fmrﬁg&ﬁteﬂy pYéﬂeblﬁlgl lﬂo@@&ll@ﬁﬁoﬁ last tar get netric
conmput ed for each block allocation of data is stored,

and for the data signals of each block allocation

after a 'fl*er %ﬁv&ltﬂﬁk of a«!lgﬂ? agd QPherdeNBadNivId@ AREASIN has a

nmetric ue Is set unction of the stored | ast
préRt@etinedrize Soviarnindatd pfaessanis foniber eandigyrest loceuiptite target
bl ock Cg)l(lo ation and the tinme spacing fromthe
metFigH @a;%l precedi ng bl ock allocation. 37. The

| NV giel QhrfimPhHy PeSBd WO B EniATHalak Ok talgbbmatiicis chasged by
a s?}cep up or a step down amount at time intervals of a predetermined length
whereby the target metric is increased by the step up amount if a predetermined
error condition has been detected in an immediately preceding time interval or the
target metric is decreased by the step down amount if the predetermined error
condition has not been detected in the immediately preceding time interval;
the step down amount is set at an initial transient state level based on the
predetermined block allocation size S, such that the initial step down amount is set

at a level at least as great as a predetermined step down amount for a steady state

steady state level; and
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predeterm ned size S wherein said processor is further
configured to conpute target netrics such that: after
wea 2pi@udIsh nary period at an initial val ue, thePCamgei03/038185
nmetric is changed by a step up or a step down anpunt
at time intervals of a predeterm ned |length whereby
t he vthgrgthe imitial step downamensdds preatérethahahe ppedstottined step
' tenm ned, error ,condition has_ been detected .
cokly, BrBERE L Py S e e bR SR umt 5
refateddly aBldcted 180GRII0RASREr el I8 pPédRPe @R BFRY Bindifion has

the predetermned error condition has not been
begn (detected iip amimmediateln Bregedingclémienigtervad untilctheastpp down
arkdHnt St SBGRUN ' R 8ot £35St

state | evel bg? gg lﬂg%d%tﬁlé&ﬁ%rd 2%8}?@? %rﬁﬂn&e%g%?to{é e Sleady state
stegdystateilovelsi ze S, such that the initial step down

anount is set at a level at least as great as a

predeterm ned step down anobunt for a steady state

st eagly sTlkd Bvieatich of dBdn 336y NP B4S°8Bcation adjustment is

PCT/ US2003/ 038*185 . Where the initial step down an%)unt
determipedby(alphaiipreHausp tergst STR)+{Edalpha)iinitinh targetfIR)pwhere

t : Gnbhe st down .
i oL SO BN g0 S i
tinhes\pereviohs_dargeb dHReisiha éarget notric Grogdi theoprehivs Bdekallocation,

tected i in i at el receding tinme interval
ang E?ﬁaﬁﬁﬁggegtgjg{ }fc% q{rﬁﬁ%ﬁ?pﬁuﬂ% duced to the
predeterm ned step down anmount for the steady state

steady state |level. 38. The invention of claim 36
wher®i n khesinveriaon of qleiea 86 srhezeindbe provessos is flutlemonfigured

to ¥ forman pper and ey bound {est o settingtho i fegpetmgtgis where
the&super, bonindrie a falsppeedeseranihod galie ailglefl a6 thé ikitial value and the
loveopensat e for |onger thara e>ipect ed inter-allocation
OW§E Roung 15 8 sgepnd redelermined wlne subtzaeied fom theimyighyalue.
the previous block allocation, and initial_target_SIR
is the first target netric. 39. The invention of claim
36 4ther dibe inFentinmefclaint 3¢ wheersin fthe prsessog i fadtthar@onfigured
. I nd test for setting the
toi P%%q@ttag%%%&&nlgﬁd}lg%#%mﬁ@%%&?he upper bound is a
first predeterm ned value added to the initial value

and t he .| awer bound i.s a second predetern ped val ue
Subth actTRE RYSRHIEH claim 6in Whlch Ehe teggetreiricpantarant signal

to iaterédrahed RiosISIFRY) WhbREn RARGHSSREo S ffrkl *&Sﬁfggur
conf i gur ed to adjust the target 0rn;t ric ({)rase or?da%?oénpute
targefiipetrics such that the step up amount has a defined correspondence with the

step down amount for each level and the receiving WT'RU is configured to conduct

cyclic redundancy checks to detect the predetermined error condition.

42.  The invention of claim 41 wherein said processor is configured to
compute target metrics such that step up amounts are significantly greater than
respective step down amounts, the initial transient level step down amount is a

factor of 2n of the predetermined step down amount for the steady state steady state
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41. The invention of claim36 in which the target

nmetrics are target signal to interference ratios
wO3SbRp9sher ei n sai d processor is further confPguusenoBo3s18s

conpute target netrics such that the step up anount

has a defined correspondence with the step down
levélpwihete i momaedgatizedhtegar] andevhere thedtag dvWREn@int is reduced,

configured to coq ct cyclic redundancy checks to
redyghion {s %%f?ﬁ%%%{ﬁgm ned error condition. 42. The

i nvention of claim4l wherein said processor is

configured to conpute target netrics such that step

up 4roufhe inyentinngfichaimAd Wwherginsnid proogsser iy By parcpylgured

step do up;. e initdal,tr j e
to SR Eniinet RLtles pLOF shit theltdyt AP bch i fim Shlfnts are
incgds8pd Bp wiactoDef if f preddtermsineddyros taditisn basipotsieah detected in

- 37 WD 2004/ 049589 .PCT/ US2003/ 038185, |evel, where n
A PP IoHTRIABY BRI PLBISIRIoT A WO B2 GYGHATOUR s st at the
meéngﬁ&ek§eLedUCEd’ reduction is by a factor of 1/2.
43. The i1 nvention of claim42 wherein said processor
is further configured to conpute target metrics such
t hat, t hg,st.e and.st e . i e
ot DS PR AR TR B R B

in WRpernits e TRaihiesion M iine Interpa BAFTES) mindesdidhprdeessonis further
time intervals while the st%p do i§ S

configgired foueotte §HEeF BRESTLCS SHER TRABOTG AN AP P B (2G5 set

sudd§Lehno p405 K1 6 TPE2 0L B0:S1 HEBTIR B & 200 IMRIn=2 for 200 TTIs <
I ncrenments of Transm ssion Tinme Intervals (?Tls) and

S 40T Pfooebsoed farsS BH0OHEFLs. confi gured to conpute
target nmetrics such that the initial step down anount
Is set such that n=0 for S <100 TTls, n=1 for 100
TTI45.< The i80éntIod & clainr44 whicRQOimplementedfor ud@h  Ulngversal

d n=3 for S > 400 TTls. The | i f clai .
M oSt o a e 6 s R SE <o
thateLeROABINLEA! kRASISYAL £NadiiinR wiketm the rYidRdnsSWAIRU is

network unit that transmts user signals on a _
cortfigurkd trkcontyarie targehmetdcdiasied gn WirRleteetionofiiredelewerines error

C ute target nmetrics based.on .t he..det ion of
coﬂfﬁgg’éi E’r’it‘hen%ga SHFEYS TEEHG |at°|nécir)11§ df)%vn%lﬁg C@éi’%&éi gnal s
recei ved on the downlink channel. 46. The invention of
claimd4l where the transmtting WIRU is_a n
uni £6.t hathe inxeriien of dlaigr 4k rhses thedrAnsrysiing Wﬁﬁ@ﬁ%\ﬂ pepwork

unpigﬁ{a%i Bah d6ith %gi‘ s.i 1s YWERYdbwnRARfdhgHhE0wher&A e Reeiving

rget netrics ba on the detection of i
WTRU is configured to compute target metrics based on the detection of

predetermined error conditions in the data signals received on the downlink

channel.

47. The invention of claim 41 where the transmitting WTRU transmits
user signals on an uplink channel wherein the receiving WIRU is configured to
compute target metrics based on the detection of predetermined error conditions in

the data signals received on the uplink channel.
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predeterm ned error conditions in the data signals

recei ved on the downlink channel. 47. The invention
wohomoasssp 41 where the transmtti ng WIRU t r ansRCTAIS2003/038185

user signals on an uplink channel wherein the

receiving WIRU is configured to conpute target

nmetrics based on the detection of predeterm ned error

conditigns.in the ta signal §.received on the.uplink
chdfinel The divensiornohFbanshs petits 8D A0y st gorn Raver
conbdY fH th8 tr MGt 8h BV ER UNis WhipSdin &8 WIRSRIn! 1hRNSBiSHIgOWTRU

power control for the transmtting WIRU i s inpl enented
furthiee canpris¢rea treseinititercopfizuredito tramemiicihespmpateddarget SIRs on

transmitter, conf.igured,. smt the conputed target
argeRs Cg{r?nngf troet(\ilee rtg%ysc lgfhlhg W"F%ﬂf he transmtting WIRU.
49. The invention of claim4l in which closed | oop

transm sSi an power ontrol. for.the transm tting \WRU
s 4ol BhenpeluTePEARID HY. eBBIN HEP RGP tHSE0ESgp bower
congﬁ)l g4 hid %Ea&ﬁﬂft%iﬁg x'@RU)is REQUHEEN RAWR er8fFihCRESBIESWTRU

s a function o conputed target SIRs and the.
processet isifmgpheil e figuredibr prodwesrosiengtep aommands ase function of the

configure tr mit th .
configifes SaeEh sl PR TRF khechfifg REVRD) ARG GATINGR, Qrdhomitter
configured to transmit the power step commands on a reverse channel to the

transmitting WTRU.
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