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[ 0003] The invention generally relates to wirel ess
conmuni cation systens. In particular, the invention
relates to power control in such systens. [0004]
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~. 3GPP continues to work on a common third generational mobile radio standard.

.+ [0006] A typical UMTS system architecture in accordance with current 8GPP
- 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
i

provide wireless telecommunication services to users through wireless transmit
receive units (WT'RUs), 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
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-10013] 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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2 and 3, respectively. The purpose of such systens is
to rapidly vary transmtter power in the presence of
a fadi ng propagation channel and time-varying
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. 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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the received signal is nmeasured.. The transmtted
information is sent in units of transport bl ocks

(TBs), and the received signal quality can be
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7.




predeterm ned error condition has been detected in an
i mredi ately preceding tine interval or is decreased
by the step down anount if the predeterm ned error
condi tion has not been detected the i medi ately

* enliy SRR Ko Peon Aefielidin andrumpdiataly Procs e gA taiegval unti
the gt@g etowmsﬂnpis%hu@éd {2QAt ppdictigRined s§éi:? &o»%ﬂ %aohﬁ@ for the

initial step down anmount is"set at a |evel | east
stegdy ghadgstepdystptedgeeler ni ned step down anmount for a

d tial
OG7E Y s Feleiv R PR Befioln Rooiyt S ERUTH RRiyided for
mplem:endimgrbrh anmistslohqmwbheoxftﬁﬂm ﬁhﬁﬁmd tging&UTRSI @aﬁfragsmlts
e st amount i s reduce el ecte
d %Sn\étmal% dRa2 gwa § chopnek 1, selective rﬁ%@gﬁ block “aiqegfions of

- prédebidhlined s2e S WSS tH@%ﬁﬁEﬁﬂﬁn WIRUERGARLG Y to make forward

preceding tinme interval until ™ the step down anount IS
- c a@wb@@asmsalbmppwmwnmnéﬁasamnmfaMmétw ¢dmgputed

by ThERRLIAE VERRLE A rhleRife WYEU coitop 40p GG Wareotver

| recelvpk armnbs ofblock raislmﬂiam nf fetedigagdRtsbated fiardin time from the
W’Itrﬁ ﬁ%vglig transmts data sighals in.a

R é\cP?%?Syr 4% seRfigprse %Fwee'at% farget
| mea&csfefﬁﬂ Rl 4R éamgﬁaﬁc{z%{e@ ; rans tMEBtémthe

|s confi rec to make forward S|on
xﬂ%'i!l‘Btlhbmed oadha dehgnimn dipredeteangmd emmegiriconditions in the

- he re e| The receiv
dat%% 1€ Becefied FEHS RS T Bropesar i Al Sliped to
conspputh kardet ahdieia sueh 5hz£tffoﬂ ﬂi@dﬁa%@iﬁs spascttblesiallodaion, an
time fromthe WRU on the forward channel A processor

inifial taggati getricivalye it sphand s lpst sanget meke computeg for each block-
aﬂdc b TR Qbt % §t‘8{-<3f’12? t f;glﬁg%gég - | nﬁ%%ﬁ%g%g%@’ﬁch that for the

justnments 1nt on the
data signaﬂs offeach ]qﬂoc@hsﬂceatmm eftera ﬁmst bioclda]ﬂoaahsn; thetmﬂ;l.al target

oL S 5050 b o LR i
imfidihtd$ ﬁé&ﬂ]ﬂgﬂﬁbcﬂ é]lochﬁ@n gad ﬁn%h&%ﬂﬁcﬁﬁoﬁ@rﬁﬁst%&ﬁlfbr time

aIIocatlon initial lbgu netric value i's set and
' spaamgi%qm bﬁlg@med@mlmr@@ﬁpg kaPpcatio i fisiregireliminary period

¢ SRR B R e bl PR o s

oat thhemtewamam pmﬂeeémanefmefngﬂswmtmhalthfgmmamw hereased

b s e s e s
' | nt Beely lf’%c%:égﬁggﬁﬁg‘d 1}13@31‘?%}13%5;11? 'thfg(%@tiﬁ&ﬁcalg ﬂe@l’éased 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 bésed 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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spacing fromthe i nmedi ately precedi ng bl ock

al location. After a prelimnary period at an initial

val ue, the target nmetric is changed by a step up or a
step down anmpbunt at tine intervals of a predetern ned
the tar et metric is increased by the

St&te’ee% ‘P’m‘i"?ﬁﬁfﬁy"ew %Stsp PR amaund is xeduoed kyom sélectod atmasnt to a
- lobee evdbireGhredeteAmfibd &PBF%%&E%M é;ieglg §g%gtaf§'y{{elaﬁ. imzpegiately

interval or the target tric IS

Pr&t%m Hgminterval mt]bxheempainmmomm fedu@etiolthe prddafermined

i,n precedi ng tine
H@?@%ﬁn ihqggfhﬁfqﬁﬁﬁé%ﬁﬁﬁ, ‘%fgmg%ﬁwﬁ} an initial
tranS|ent state | evel based on the predeterm ned bl ock
step down

l.ocation sigz such that the initial
m%unt is setBﬁmEDwIPﬁIQM%TEE BRANING(S)

OO ) B R i

St eady st a
gk.gr eat er than the predeterm ned step down

unt f Stea tate steady state_l evel,
% F {?"%g% ?F?‘y aLoggeRiiqnad oaem lopp power

step
. comimo]asystemmir 4 ¥Rlesk fco@xxﬁirﬁéiﬁiagnr é?sﬁﬁﬁ Vﬂfl&]?]étgﬁ ;nf:é Slter loop

has rl detected in an imedi ately prec
pOWﬁ’f@F&é‘? Vah i tRrget SIBmeetrigown armunt i s reduced to the

Sy Snaiee iC8 Penciitl, UK of reghmpriotal clgscd fop power

: coqbrg&ws@sfor[a)ﬁﬁ@]eﬁc@micﬁi&ﬁ swmeﬂﬁm/ efents outer loop

conventlonal UMTS net wor k

pof#@%ﬁ@%%%e% Fgf%%gfmtl c di agram of a
o il R B AL B v

| €SS comuni cati on system

‘ ‘millb pnilicable bmdawalmk@rePcsmnetruc [0031]

o |
ousypir Figisd SUREHARE Plof bORE Sim S5 n e ot8 cxemplary
WIRdowin

cl osed
haleInPGmhmrth@Hntmﬁi@E@@Eﬁl of Séh
a target SIR netric. [0%13261%9 Jlﬁ”‘ée“ on.

| _[Oogﬁvver c troI I a
| | ustr F@P't%"’faf gt efcerstiSFoadivstmeants of an exemplary
pl.i.cabl e to

- WTW&M?%]EE]S{@F]}& St 4 BB Brlokd L% 30§ Rgcogiagee grith the

ownl
maﬁ%?f@mra@ﬁm@Mmof an exenplary WRU downl i nk
resent

PC i nc h the teac s, of _the
oS S ATtk hRethib dlodchaph of oot exemplary
- dowindinge OLRCR aﬁé@ﬁlﬁhﬁfﬁﬁt Beddbdatbe SWHIP kRS Weachings of the present
invention.
. {0036] Figure 8 illustrates a flowchart of an enhanced OLPC algorithm for

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

3
)
I

U

[0037] 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

9.




WRU downlink OLPC with a conpressed transient state
in accordance with the teachings of the present

i nvention. [0035] Figures 7A - 7Cillustrate a nethod
flomchart of an exenplary downlink OLPC algorithmin
accordance with the teachings of the present

- gengrabsanisesThe Boddasestghion ag used hereiminsindes hub i dimiged to, 2
ba&n t%ﬁpﬁnﬁ?ge-gﬁlﬁ @:an qe%hgactegg oi -I(-)r%@ﬁ‘tﬂ‘ ﬁ%rﬁfc&%é@?ﬂ&?in a

’i'nven
' Wlﬁﬁéébh@oﬁﬁs@ﬂlﬁ'f bﬂ\h&% WER[E%E%ERREE&%SEMB@B kbR étSyork with

c%og The present ipveption is described with
& staflon s agsoRatRd i gures wherein Iike
[ [0039]"3r al FHLRRSHTRIT h& Gs6d RERM PodlBdQ BEOM notﬂ(}:ﬁltb%;%&&lser

base station, wireless transm t/receive unit
' eqmnulewb GBS naotiile stationy Sised primohide subscybgm@ﬁsa}agsb 9% any other

Fott doFAR SRR OCo0eRad? i AV el il Wb thclude

‘ pél%ﬁﬁi]rcﬁh:lrﬂﬁmcﬁﬁﬁ.@ devigr| fich azrphohbs videstphivhes; iang Iﬂmmea-eady
n a. wreless e V|ronnent t

 phogescihathayecaeor canﬂ%itwaﬁkh%t pflai i dSﬁTW @é‘e portable
" pershA4l @yl Lfc}x%;;tgég?degt &ih a[s%@é and Qotébobk YiiRbliRes Witbwireless

herein i'nc Is not limted to, user

* modeusis rbhehha‘(etﬁ)mlanrmhwg'mabﬂmeﬁ iWEBUsrthabarg portable or can

subscr el., 0O ype of device
thf%ﬁl ‘Efl ’g'ef‘ﬂ'f%‘i F/\()f ?’Q/F'é' éﬁg gﬁ%/l&r onment. WRUs
: [004&]3 | ude Alﬂgﬁ@hﬁ:ﬁb eﬁﬁ:ﬂﬂiﬂﬂédxﬁﬁbh‘@ ﬂeﬂﬁibled&ﬁ ,comjuﬁlﬂ:lm w1trl]1 a third -
o ones, Vi deg_phones,  an I nte ones, t hat
| ge%%’EOIHB{i%BPJF@h&HW&W@%PP widg %%wﬂgjgmﬁ Blepggess (W-
: C
s e%‘%hm Qi evmc&H%t %'Vir'%?lﬂ ﬂ‘(lbfe%smoaé‘ fheaémﬁaﬁiléﬁg are

ok conput ess” nodens that have
appimablea to rmyv\hylmd mnde) idivisions mﬁﬂiﬁl@ atdeas (@%Mhmb fHivision

A R NI Y A e

;ﬂﬂ:‘éﬁlé RACDMA §PREMBGh doneydl] §u@ aditeThrogeafadduency division
ap part ner shi p pr%gﬁr am (3@&9 w deband eg%dg di \ﬁésc% on v
duplaxiFlaDé @Milsyst emutilizing the tine

-[00?1]\” Si o?f%?g%ﬁcoﬁg%ﬁert&ﬁh% ?tfér %El%les"é‘%téiﬂ) Lfich as

o any IvVision mu € access

3GPBlﬂ1zﬂiziatsb¥mlldd Wirsirand onbdrt Toppe 'Hm:p@ser(c'ﬁﬁhd&) system is referred
ni cation sys odi e

Addi
" toaget CF GRET Bl P%*dt‘i?Pm poi %ﬁﬁgwhgé%?rgsw léls’é’ﬁnagchsed
TheREt& 18885 6Ehdth %%Qﬁ‘ﬁy&bﬂssdr@ 'Riosed 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 oneisa
base station, called 2 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 8GPP 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.
-10-




dupl ex (FDD) node of 3GPP W CDMA. [0041] Conventi onal
power control nethods for wireless systens such as
3GPP utilize so-called inner and outer |oops. The
power control systemis referred to as either open or

_ d.dependen on et her the inner |loop is open
P@‘lﬁgﬁ?e"&%’é@% mﬁ?ﬁ%ﬁg?‘éﬁn g aslity signaling fey rapliinle nseys without
calstngL bxasiivd PRBTerehf42] Pertinent portions of an open

I power control systemhaving a "transmtting"
- 100dRhun; o fbe dransratting stpgioard melides eitvamegiitter 11 having a data

RO s | ] re,; shown in Fi 2. h

 EORRNBRRBgbied LA axdOo 5L AR e B Bl igna

. Is/provided atitloa, desirkd pdwar Nodd whid isdftisted e AYS, Erafsmit
equi pnment UE_ in 3GPP. For

e pf WIRU,, cal |l ed, a ,user
DY st Srogh mn Gttt rervessar 45 b pdisieh dhe traasmission
ove leP¥e NThe sk dEES & | i f e%gf
pBGPP‘esystem but the%ir El\%gl%ﬂl%ﬁ&qﬁda% aglpf)ﬁ ca i%%e?%g 14 of the
trgpsmaitterd e onmuni cati on systens in general, even such

0040 T AR A R Bt I B e

conmuni cate
by ¥hgordcaiving etatitnn$@®ivie quRlchiving hfft@nhGstah Sl Rl Rceiving
excessive interference. [0043]

- antE e L 91 osive GRerbrmear dinaenels P4 ek fmpadtion the
- quiAHYy BPtite SabRred!das., lﬁlé’%%gnﬂﬁ gfr«lﬁlg)g{ 36 n@clﬂ&% allqgﬁfaerference

signal for transm ssion. a Ssitgna
- POREBinegsuring davige 88 4 mddclptiwerectized bignhl db insutadhichtdedice 32

' ., t it dj ust, t fr .
outyt BB el PR ool GaF, St e st i s inchiles a
- daoyerlity nesaghiringldevide 84 irde twhiblstid &Béi%dl %Eﬂz[ﬂg% %agf%\ﬁput which

antenna system 14 of the transmtter
deviee ‘#85%‘13 7P data gality sienedn The datayqualéytmeaniring davice 84 is

- cofbd it BTSN il SR A 1B ol s fota ana

corsputes kaxgel kigalab o indederence rdtds (SIR) dgtd bakied widki@biSerddefined
data. The

| ich i t h ity of th e
O sk oo i) Wkl s o, Lo 0oL
- [004BRSUT | MhedR¥bivthed AdtRnBb Hlsd %1&&&65?%%3@ 38 Syhich is

i pput ,whi ch device 32 outputs neasure feren

. couplgflevitdnthe interferensei Miwey mieasuning Fovieb 32 iand| thetmrget SIR

i asul | ng. devi.ce 34.into.whi t h .

- ot TP B S R St el ctados s
.40, gilpdB desuserdidta, auweferéncesigngd] and heferkdca sitallith¥nsmit power

nmeasuring, deyice 34 is. |
data, r,espectw%ly. %e receawlng station 30 transmits its user data and the control

. related data and references signal 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 fransmitted 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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coupled with a processing device 36 which receives the
signal quality data and conputes target signal to
interference ratio (SIR) data based upon a user
defined quality standard paraneter received through

. ...ap inpu [ 0Q45] The, recej stati 30 al.s
1008311 (6o 7 Harigmaite pticn wRPORI e BeORep 0 ETOrRtPd with

thd BlaREhBHANC St rSRAN 16)gn dRUEC o I8mPlte ah era&ﬂhﬁﬁtpower
-SIR generating processor 36. The receiving station's

- adjustmenti Thetrasmitios Llmdsuinsinden gudeyicestd fog meagpring received
o255 0, P A5 B A A o

cirafifityid® 30 transmits its user data and the control

re|l at ed_dat nd references si.gnal ass ci at ed
) -'[00&§1 ennaldg eéﬂ:mmppﬁm@@] W@Pawgm ips & Bhpcassor 15
“ recbivel WAES idnd § ¢854 ﬁBII"EQia%J ‘i'nﬁt{i; ?ﬁﬁvﬁfdhaéaﬁ-ﬁes FtEE %éz\gkeﬂ SIR data

ant enna syst em . The transmtti ng station's receiver
gem.a@a#eécbyvés rmwevrashabosmtaageﬁ SdRsgenaretingr pracesser 36, an

o 3
T S ICN T R
the‘i"écéiﬁih@fsﬁdt@cﬁl’é)ﬂltéﬂ@rehe@pdaW&ﬂtﬂeaSiﬁ'ﬁigldbﬂmaﬂz aridla paibhddds data

_ Thetransmttlng statlonstransmtt TOCES or
* inpuk 24 whigha pasaieni @ path desy pignahthat; W’g&?t a'ef o the path loss
= conia@&ﬁg’ Sreditry 1907 486 %&hcm%ﬁlﬁ s Sk dpﬁy"%e path loss

ment. “The transmtter 11 also Tncludes a device
: comlﬁlthtg cineebnyr l%ﬁomd@amdelvecbm ®meferanicg mnqé dvansmit power

o whi.ch VIC 18 i s |ated athloss

- datiinfih S i catuish 4R FREHGIE Fiatl RraRBinte pORE: BRI RSking

- frolane i'ec’éi*hﬁ? iagioh, 30U4ifl DMmesasea Feféfencs SigahMasvatdhiputfa6ovhich
a target SIR data |nput 22 which carries the ta,rgg)té?t of the

cargeR tha entpyt of the creferpnes signal gower meagurae deyig

B L L T

tragenittiapedatiyn’s téveivee d6ito nnmsatatlieqovesriafthe teﬁemmze 81gna1 as

oo Fq A, LB PRUEITE FAERS TR R S o B e (T pHine

‘ cm%fitrsr he p@él%?aﬂl? 8§terﬁﬁﬂ$§t‘hb@ﬁtlﬁo‘s§ yaéeﬂmpba thé defaehée between

| oss si I's generat ed the path loss

- thednowa refe; 11@ wmésw@muvwedbamnu@%ﬁgtm Raagured

Aouer ich carries the
o recé%%gﬁ%xﬁ% ?%glcg%%ﬁgw%gég%&dat a originating from
- To04dte. r ecEitergeriegionen data, asférendraiginl gdwee ate mae target SIR

nal , power input 26 which
S valuesgare s1gnaled to thg transmltnng station 10 at arate s1gmﬁcant1y Iower than

" the timé-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 axe. If
required transmit power level changes rapidly, the system cannoit respond
. accordingly to change the power adjustment in a timely manner.
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carries the output of the reference signal power
nmeasuring device 18 of the transmtter 11. The

ref erence signal neasuring device 18 is coupled with
the transmtting station's receiver 16 to neasure the

@gﬁﬁr of hﬁ reference signal as received fromthe

[ i vi né’&gt Zesneet 19 the auterileapaf thgopenHeoppawer wabrol system of
F g ' ' - LAbly determnes the, pat .
FABD'S e SLERH LA GRS T SEAAOTIAR Liob e s

evaduatied virtheonersusingrievicetdde Mytplcat arveyeldr Bigiia Buta @hlity are

T S N S YT
acughddted O0er peiiddy dTtiné 8igaficast loNgdr4Ban 2hE ﬁ’.’g‘#ﬂg@ g{r']ﬁ%ytime—

to,.the transmtting station 10 at a rate sig |
VArgiePORRg R thapp nigrenee. &F apfany givepmogiaipatlicracxistsa

' T " N .S th
RPN A T T
hasriteen ecenulibel Bythbeamiote receivsi thsvallidto PRSimetaq) it is computed

- andOBATed BT HofiRed fBtes (rapirapyiing o ASnEed Auality of service) in
ProcespR Bl amilass Gpaatel tanbt STR §E fRWERRBut, | Tk a{ttegg%}%\% SIR is

oos the estipates of mninumrequited transm

th%'b pe Gndhepxy) which aprlipd indhe itianspdtier inneyddomwanideause the
. | : -raspond .accordi ngly, t

- mdBh o, SRR ML AR, mRRE0 gt o

. is paeed] viai the reesiping stiatiohhteamithiter! Smtﬂn?ﬁhé bﬁx@t&ﬁﬁiﬁé’ Sfhtion
a e renote

ower ntyol systemof Figure 2,
| re‘feé‘@& ’6’23" §{‘§ﬂ%%n§&eftlﬁef°a Hgﬁ iR jisoinnep doope ¢ dihecepdede aate of
- targt SEHY & Brinddd vl SRR A8, : L GAls s
mﬂrgrgtriﬁgé,iH for di g?’{% glgﬁg%lta quaep:%t%l ar eﬂgﬁﬁleequ:%]&s' (rég‘}tleﬁtm and
praghigablimits oy thesignaling @éeputiet pawerefontiolisd traisniitter.
[ t I d i ods of ti ]
(00830 %+ AR, SerpRREA T Rifierd pePribmeoneating s7ifem having o

trawamyiting statioadill had aChaBivelg sdidn"TE WhesEBEPloys cﬁﬁ%’c}) loop

‘given tric, there exists a theoretical relations

poven cabnol syeberpds illustgaledy ecei ved SIR Wien enough dat a
b ] . i . =Y A ar t . .
0089 DeemRte i RIRM stftidd o IRABIE d GEELY thor 5} baving s data

- evaluaté the netric; U e ¢
.. ling h2 widehi ¥retsportrea mber date pighad firithgnaAnidsionhs gﬁetﬂsaf d44 signal
ed target SIR

o i.ce) in. processor .36 .angd an, updat :
i R A e R Bt e RS o A St
- powerrndjhdtnient fwdth & Gtplt 88 0f3 ArB6edsbAHS T hilflst tRE Eﬁwer level.
| oop woul d cause the neasured netric to converge to,

The yrerfiada istrapswiféed HWaran rptennhsysisdnbé df therigensiitRr 55

. [ooPgssed, Ay > el Vi ion transmtier and

[ ?‘ﬂe o aﬁﬁ?@?ﬁg@?%ﬁ?ﬂ%ﬂ& Sonthinde AP Bl diita W ceived

by the receiving station 70 via a receiving antenna system 71. The 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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receiver 16, to the transmtter 11 for use inits

i nner | oop. The update rate of target SIR is bounded
by the tine required to accurmul ate the quality
statistic and practical limts on the signaling rate

tg]ut he gomer- ntrolled transmtter. [0051] Wth

- ProgRess tata g %ﬁa@ , The damranplibt mepswyng demibm V8 ngcaupled
withad pFdckddoP h Sh LM ti:on 70
b R erproys eeragevrolls AghiCml el dhydPuimies target
signal jednterfrenceootie [SIR)elata hnsed dpdmgusdralefiond GRality standard

' smitter. 51 ving a data |ine 52 which
pa%rrg%r?g%glr%fésiv%& ﬁggrlg]ag?&ng'iﬁg | for transmission. The
- [0054kr dat A compiridr 76| Srafsablrls dubthdbtér, dGapERE tROWRIasured SIR -
,dle el ich,is adjﬂsted by applying a transmt power

- dafg diom evigeotd Wb dhe sempytediprgetilBodate Srons the processor 74,

.. preférisit b _ j nsmtited
ot 684 5 [ISBRF AR, Ha SR
-+ the gombinen Hiis auhmztip mﬂtobeasi_s;gg:émhtbﬁﬁ 7?]: evhich pemgratdasstep up/down
E‘Emﬁﬁltte ata is receive y the receiving station

co Vi abaas?‘ggée}re?%g antenna system 71. The receiving
- loassenna Tys reusivibd lstaiae 7006R0 flchidh'of GhBBiHAAV8 which is
o mg@al_ %éwhlch,lnpac_t on the quality of the

. coypd W’%& Brogessipg cireibinyTh Jrhe receiving pationds tuatesnidter 78 also
. ind®d&rHeh aghiring.device. 72,4,0 which.the
o I BN P U BT IR Feion ) i if s Hher data

- angdghe condrol selatethdaia vihan sssedistouniahai kgsterhOroal so

i=ncl udesma .dat a ality, suripg device 73 into .
- O0gRF T edtylRe bistion B matudsdiasceivon 6 Andapiassociated
- recéiVing 28t GYSRE: 57,0908 taMh ftﬁn% s éx’s r@%vgﬁhé receives the
device 73 1s couple Wwth a

ual I tgg measur i né /3
ragie gigpakizansmitigd from the eeopiving bimtivngilarhigh idtdesthb aeceiving

gnds ignal . to.int t .

- staflftsTRSPHLECd BPRLe ool ard s ePhintail AT PP ede apation
OOt ot eS80 ot
 ascR R0V G srRbmibingatations reseirorlts Shnrewroots 55 roceives the

| . 7 :

o S Yol B i B4 R ToRERIE B frapmmit power

preferably b
adjustieats baded thereonr ror signal from the conbiner 76 is

TO0SP SAOEAEER B o oo 2B,

.. the Steaatsndtlindstatiog’s thel aeibter & 11 eBNREhbW&F g%s%d%ﬁlhiéﬁ-rate step

CO %Ipe%with the processing circulitry
up ?—‘Eﬁ D CATLLPBIT genpratedbyithbe r@@otel 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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i ncludes an input 80 for user data. The receivVving

station 70 transmts its user data and the control

rel ated data via an associ ate antenna system 79.

[0056] The transm tting station 50 includes a receiver

56 and.,an associ ated receiving antenna system 57. The
- CQImAuES SFRRM. sFha porereontrobiystem s considerod elosdtbloop detause of
R LY I R he cei,vi ng statipon .70, which
R B el SRk Rt EAB I G55 1B SR e fepetin

- rogd rﬁbngt]atoTﬁm ?'H@@ag‘_pitn?rpﬁopdgit?qﬂ lﬂ;fam?t eh&iiﬁﬁrﬁgﬁéeonzf required.
) e, lr Sm I,ng, statiron s transm er s . .
"r%’rq%‘glet oFPT beyel SR tiste varglsciphariaensa #nd peopagation, it

. quitllyelgonds gnd e Rk BREMHRLL okfo a‘ﬂ:@ processor 55
rg ei ves_the up/down command si gnaﬁ t ?ough i nput 58
10989 conpWitiraspectite dhe sitter fwpef thadpsediloempavdamatiol system,

. thehgl
cl 0s

L mgmm’mdwi@ﬂﬁn dlypidabmebiicstor diditad dREVREalllg 96 bitRRFOT rate and
bidM .Q' rate st _Jangqfs ep down corrrrandsqragener ated, b
e et retRPIARgD: ghmebricsrequikes dadagceumulated over

. .perdeoftime s@hﬁdaﬁ'ﬁlﬂ@mgéﬂﬁax?g]gé v?%%ad}% tﬁ@ﬁﬂeVQ%ﬁﬁkgﬁaﬁon

nmeasur ed _b¥ the measuring and conpar
- chgnpel; gud igtauferaners glorcmnyegivey mbigic, phece sxints 74 thberetical

Rk B, B ebifod 0, YRS A b

aceehuleted irs the semotearateivier 80 RuRlaté ¥he ma iy HCR: cdrﬂ%ul.tl%d and

t he red.received, SIRis less than the target

- conpared R {he destHed Tastric CRrSERRINE A doRragiavedibs phervice) by the
. prévesson i TH ¥ d % i b Vi [We]~t ransn.t .

D it uieked R EORY I M ShBhE T3 BRI e s

thatr valyeilnt theomy), whicheapilied i titecreceiver alobrithrmwiodld sause the

[ wer cont.rol system i s _consjdered .

e ot RN e O e st i, e VoAb EFest STR s then

- usel apthetinaet lowbep dbonieETRE Wechbh 6P thabtep &odmp commands
real. tinme to the tinme-varying propagation channe and"

- S-e’%tﬁ?'lte‘}er%?%%@mgﬁtatwfﬁ PayEer scalegenenating procdseansh5 to control the

poWwdATIRS e nlifef 5{® Vvarying interference and.

propagation, It quickly responds and adjusts transmit

- [008@lher aFovwodtergloyp Ho®@S bnidbl, Hrrespatiic difCi::é heplbdéitation in
system

. f t I d | . control th .
ittt Bgent Rop Ty R dBsRted incGus 2aviaicionsd Jeop system as
- illusrefidin BigataB] 1 idRiddXaidle mERRSMid &%gb&@rbﬁ,%s set that is

Typical netrics for digital data quality dare bit error
.. thepyegomprted hased oar the owter doojferdback bereingt diedeg a wireless

- coﬂ]ﬁﬁﬂcﬁﬁoﬂ.%xfeﬁioggﬁ% a%” g&fi‘ils%}me& ﬁi/ee{arget metric is performed

- using a fixed step method where set .increments of step up and step down are

: = W he, i . f
9 ot 5LV By b

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 WIRU of a 3GPP
system at the beginning of a radio link setup or at a handover uses the following

conditional steps:

-15-




- reslt f Rl ofiheaTda. FlfigredOakiralesqlb ke bPP Befii€fump algorithm

periods.of time significantly |onger than the period

of the time-varying propagation channel, and
interference. For any given netric, there exists a
theoretical relationship between the netric and

received SIR Wien enough data has been ccunul,at ed’

in EAIT theamationder 4T svis S ok fpTomB-HEH allocatipn fshorter
CONQULE: r 7 3] ' s 1
(represgrﬁtﬁféggoa SGES;’I? agﬂtfﬁa |'a§dg§‘§§r§% ceE g?‘/caf%eé)’ then an

pr omadgltarget HRds abtaimpettirend andniyiad nsipRinglovkap table pud offset
The, updat ed, target S j t hat | pe .Cm.t heor i ch
ApohY BRI (el $ b LIBLERY, e oifeh Tatne s e bida on
- e aghy R idiverdf fadiRgChanAsIoRnlRidote RigSdxhahly,alf fding kRannel
updated target SIRis then wused in the inner |loop to

det @qdm@& e highlycaralic, hen ar 0?;%%\35? willbeaditad ypward.
-Senfnl o ifink bERS %O&Jtﬁggﬂstr o bide n?tﬁgﬁk% %ﬁv\géﬁgfh?%nets tothe

~generating processo 0 contro o
t r aindtiak taegetSIR [iG06Me thoget @IRbr Tenyp-POEis Gxett atothe initial

irres 1 of .its.i.nplenentation i ] open

| oBTEg SR dovr B gtlon et sl LRy Al Reimally
| oofy sotEH&HabS for IfdsyStafRigesnd %g&e%&tﬁ/ﬁeaﬁﬁ'ehﬁhﬂlﬂés errors.
target netric, such as target SIR _is set that is

th

ereBrplliReG dpessuet igwolys tangat SIR pdivstmeativack

0C CEt . Dot

oS0 6 Mt 5 COPIHANERL Biger hon Grshd
per(eq:,thd predetemimetlicervbrgéme time targetinidron smeinitial target SIR

corlo @PinEh hont 8 U AR RISDE MORRA PALTR R AREB oo

ap oA operat@FhéinesdlPy the present invention to
determne the initial target SIR for NRT data. For

ex dBplfghe ghywges inftasgd SR (aehpal mensurediiarges GlRm initiaftarget

a radi | i up_or. at handover . . '

o or A o N et o8 o8vidBR B lpitdRF ol et R for
SihZaE-‘n&)r sﬁzfvi@iﬁrazgﬁi(st@wﬁhmrh ﬁghg@aﬁdhanga'a@mﬂhﬁg' et &IR instead of
t ha a thresno .. J. a edet erm ne conver gence

ti rAPOVE Sens) ,1)t9r¥l§1n&dg i thkas aé‘éﬁng}ege of F¢ inczpesed asguracy
f I OBty ell Mot thdl o TBPRI . vERRE . by a
val ue (Sa?iyfﬂhg*“og. obﬁgﬁéf%%ﬁn%%ggb%%‘set S\%a Eé;st'i S g

- [0088} er mi Adtbrbdecthitoal target SHR innel thé domxdi Higkohdenélop power

* conf R 5B SR Sy PP SRRl e e

control does not nake any adjustnents to the )
. graphically. Each step up and step down in target SIR is a relatively 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 kt: block does pot
detect an error, then

target_SIR(k) = target_SIR(k-1) - SD (dB), Equation 1
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initial target SIR (i.e., the target SIR for Tenp-DCH
is fixed at the initial target SIR). The downli nk
i nner | oop power control (ILPC) will run nornmally to
conpensate for fast fading and systenmatic(nmeasurenent
bias errors. Generally, |ILPC does not involve target

elsg) iRaddR@ errmmmegurs(then f the duration of "a first

- Tem- DCHaaldi0gatd P ¢ eL%ﬁﬂ@i—? haguage)r eshol d  (£ofation 2

the pre rmne con ergence tinme target), the

* whiers stiepldotwar §Btandl step i1p S@bmal aakdﬁé.ﬁedrhyaﬁhe |foiilctmag equations:

mappi ng Ok t ab t he downl i nk power congrol
oper at eélﬁmﬁi It?rge%-%ﬁ&? the changes in target Spgpation3
(actual gpasgwedgparget SIR - initial target Sl REéistien 4
a RNC) for previous services are available, an initial

| whem §6t isstlre step size fenvtbe adivetmpst 4o Jtasseéoﬁm, twhichds further

RS qﬁ&and .Ctif’% @%%&ﬁagﬁ# %%@do?é N ﬁ{;‘i@‘%ﬁs used in
acdontareade the Ceachinpg ofahmpmsemtmyenﬂ:mout er | oop power
(00RA' | ol g BT emerally Bitestx s ST SR Ko b Pegegy control:

R inargIRhER] rs@ﬁ:ﬁﬁé Mith] & Z@ste tisRte, and aoféddiBtate. An
ap?hat adljcaa:ts a00 et §IR’based or?the result of CRC

exagnpltelqét @uSﬁnths argel SIR dupieg thedifferant dowa lipkratprloop
. gll',]og g ?t]n e zﬂm %H:k%’ﬂ*eﬁ%%?nﬁéf Elgs@ﬁgedsﬁeﬁgure 5.A
s meﬁﬁbdbﬁid@stem mcalmstmgthwhﬂmkmutaglwp paaeﬁo'ﬁ'ﬁhtroﬁdﬁm SIRis

fd

by taugh ufiternatidnal Svufition evbe P OROR9R Ak 1 Kptember

- .2005415!1&(:6%@[ caldﬁiﬁféltﬁs flﬂa{teﬁlﬁhsﬁﬁéa&{bn £0/858,878! pfﬂ@aJSé@t;éiﬁmr 10,

: E;ef erfed enbodi nent of th
2005 emeetd by hh@asalme aftbe presext inmeptionl gorithmis

100g5P" £ S s shite foficufe ol St i preaRiny Hafitablod Bfstant
thrbaglesit thb Biker Ioop Qétﬁﬁdig&’a&( Hn the infd? 16613 ettlidgistatd, the inner
-16 else, if a CRC error._.occurs, then target SI R%gmndom

- loop FiRfElgorithm eorracts;the injiabspmienowstemaifieFoE ABA

me ggld‘gjgnﬁ te%rg%tﬂ{g%agn 111 CEHL ﬁgﬁ%&@%&%ﬁ?;ﬁs gl |30WISTL1JQ - sS

- [0086]1SD- Eqlmathetrahsient state, the outer loop power control algorithm attempts

© . o 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.

-17-




where SS is the step size for the adjustnent to target
SIR, which is further discussed below in conjunction
with the preferred step size variations used in
accordance to the teachings of the present invention.
050064 There are generally three states for down |ink
G¥kr | odp tb@ﬁﬁnsmnhsﬁabé alavgqameﬂm}mté;asiye BBfrdan keagalculated,

trans ta st eady state
fof Sk RO RAH o HRR BRI et & i Nt Reaatp ot locks per
TThiordhé freﬁaﬁdﬂce @fampbmhaﬁﬂémﬂcm Rs fAARE control
states in accordance with the invention is illustrated

L0 Fgur 858 =2 I IBLE daep) A @B) 2dl USLL NG - Bquation 5
dovvnl i nk outer Ioop power to control target SIR i

ught .in I nt onal % l'ication Nunmber PCT/ US
Fosiamplo wharp Hi M Vgt shbLrnd Noos, theeiSoor <Psmthmgugh the
p%h@ahﬁ’ﬁbﬁé&u&%ﬂ% BCARI ot 8! e Qm{ﬁw? s%elfg doSfh RGP ne%tgﬂgﬁ Values for

| owned by the assignee prese
the ﬁm@mstat[ecmsﬁmsaretﬁh:omﬁ sdySte -5(2—0 a2petl.9BLR i s

ferab |nt ai ne stant. thr hout the |nner
- DoR = o e B GERSE I RS rinaieon o g pari oo step
. sizehmtilrthe Itraﬂsiéiﬂ sﬂ’ﬂ@sﬁdpg;%d doRWRpRE ke Sstb P Sizb Bf fHeheady state

S stemati ¢ error and the random ‘neasurenent
SS§¥ %‘P%g RSPl Bhyrtandy plate By inipreferady caicmlatpd asGillows:

In the transient state, the outer |oop power control

al gori t HSwstt @eBillogf YBLER tangetHdNs dB) al t ar get EquRtion 6

error causedlﬁg t he channel ‘condltl on m smat ch.
- Preferahlyy vhen a{dR¢ emor areus durimgi s TThin thedmansient siitd, dhe step

st e size ,t o decrease, .
soBiEbRIBRY HEiReduy Fo0 TR rgRucd i S6 5 o aBRlied Birthe jumo
algocithm. The pmbaiu‘i'é #achitestatibthettey 6P Size CABRIAAWS I‘I;he step size

matten”ptsto maintain a target SIR

£ nt r ol ri tg
of e S \headss phijen et She wbp ye @ﬁamplgt wvamcgmz@lrscnﬂer three
ite PR sihay 8B 01%° efgg, %h'A%c ge é\g P QUELALE CRESrror

istotransition are atlvel ep size
duripg the frapsiend étate, theaext smp |smetls srefembipraiusedfronr the initial

stof FR S ot ok s the vy hen.atcbia e (D6 apactiof gramiont

a.statdnﬂmwmmai #16ast\ie CR
m ned pe?si od. - (%‘&'rggg?]ﬁﬂ F%?ﬁggfgé?%z\s@:cgﬁb&gés tothe

| edet e
= "Stegﬁ%%’@@f %eﬁﬁﬁ S#aﬁet%pnwevﬁrgm@csm therstbady state is entered
. ed upon the target BLER
ancPﬁJJ [ duch% Ofﬁ@ﬂgiz% 91%% TTI for the

and a nu nspor bl ocks per
[0069¥-er enFigumeal sg:mvztles hagraphidil Gitr&isod oF th¥sibo®S bxample in

| No) B dB) Equation 5
. prauncg A%(a]“ﬁ]rs% E'%é err . a Aomt E t&m t%.rge% SIR is increased by one half of a
transient state step up SUw2. 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 SDy/2. When the next CRC error occurs, the step up size
is reduced to SUv/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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For exanple, where BLER target =10-2 and NB=2, then

SSTs = 2. Then, through the application of equations

3 and 4 above, the initial step down and step up

val ues for the tranS| ent state SDT, SUT are SDT=0. 02

, and SUT = (2-0.02) = 1.98. [0068] The occurrence of
FighRe: 8and Gsis equad é@ISUm/& Atghey point) gbeadyrstite is pateved fhe step

_ e, un t.he tr t at 784, COnver ges

up 3pARHE v bs ARSI 0L 2 sTR! fodibBly. R0 °T 0%
- [00g8pNp| e THehwnsbedye Ed HHeestoR8y stfie pas berqlite/rapid where CRC
cal cul ated as follows; SSss = 0. 25

 erprsogTe FRBETRE I dRtegipd Wen emderinguthe branglenprsits o Fligure 6
e ﬂlﬂﬂ%@e@tb&%ﬁﬁh& %omggﬁ%lgwu 9séve §1$rg§%%a§§b1€§a¢;§5@wcewed

the ste Sl ze |

- withh€RCedror dm@ateﬁ)z afies: thh dmamgieht ete ds ehterpdnpesulting in

 sugpdhie dittRasge by BoRpimetsaledas o8 SR b Plghl S 8 shown
*in Wighard B&h@b.ﬂitﬁﬂ@lﬁﬂ'ﬁéﬁlt ﬁaimeésgaamﬁopatcpmt Af which fepalts in a
o iterations since SSTs = * SSss. Accordin 2o
- stop sptin teBeh ST R SUBnend s ding ofihe HePRTR 4AHe IS, Fisure 6
: als? %lﬂs% t%: éf%%{s@ﬁ@ﬁvﬁé%%ﬁ:b%g@f ?;{S}rx%gﬁ\l% afRd %l%?gpﬁ ?ﬁﬁlcates

ere nis

" an artohiein smﬁ:h“&mesasahom dtipeirttBy ﬂ:he tifrget SH%;lsend:ream@@n, but by

OB ey B30 RS G Bon Mok e i

© o TTRhAhS tré%i‘éht%%ﬁée THE RELEL 1ASELSIR StEPup h@ﬁ@msﬁw@omss SUwS.

entered and no further reduction of step size OCCUéIﬁ the
&

- Beqagge thisstepinp iseprahie dbe predsterppined steadytstale BaP &P

RGO s i APl B ot o

is cbh.@emﬁlleﬁﬂy ifitrehsedbye BUsp- SUNVB? andlihe SR da:lwmmza |1$ set to SDS =
down si ze;

d t he_.st )
oo e e T Mo RS R B S i it e
up ﬁ?ﬁﬁlgét sm : By al9RASARINR DI ANIOA! el RebbuSRiEpAip, When ¢ he

or occurs, the step up size iS5 reduced to
| [00$1]T/ 4, Megéhe steladvgtahea& entozed the stepmupanst step dawa siges are

ey matSain 3t S AR prY Trpf s Fhe shbAfs itte

' chan8 v tiRAyniBhiaicatioh efbtiits, he eteSﬂkj statl atgmrithnimduces a series

exanpl e shown.in both 48 Fi gures 5 and 6, al
of ss@fﬁsgveAteptw and shepdowy REPARISINGA T Tigttagn (pksbo wh) as

s BE F1::as dtﬁ% %’?3%“?%9 C@.ﬁu\} rggfo RA. atH%H%V@:ndwﬁgﬁe the

respec ive nce to the steady
comhﬂnEauam ibalgesttte arapidichainge én Gmatmgrconélt@ne due to changes

i 1@ 5 gﬁclp_qvcg‘ﬁ]ég ¥ agt%trse, %p%ﬁcaqmenng %a&? St afttg g{]gori%ﬂﬁl can be less

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

changing condifions.
- [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

-19-




illustrates this for the above exanpl e where severa
transport bl ocks are received wth CRC error

i mredi ately after the transient state is entered,
resulting in successive decreases by a transient

state stepfls‘g SUT in the target SIR As shown in
TTH yitheuba GRE errr the sterdowasige isitemiporardly doublad sy that the

. DA ich results. tep, un N R by'
cielfl oo fajolfag Poliiitne el ol iR e e 5P UElgpl
[OOF?Bpur e @t iﬂbz&fﬁ*rhbleli&ht ﬁi@dasbhatmg_md] bd yeladiesly lddgeas it is

i rst resul f .after a step up indigates. .an,eryor. .
assmeéu%t & rggit; §%\;&1c13§e Wo‘ioﬂf’e@,enf% {%‘?J&@Qy,%]n opgervation
- peridiCistit ¢6 5AIMRA coRdbicutiVe traliidrt bIQKSO ’1"He”é%8¥ Qb WS 2SDs

case scenario, a CRC error occurs again at the third ]
* renyaips ifixed hentilr 2§51 @ wrrox ogeurs, when dbia theay pbtrsidRiesEBg. This

+ i BT e REARE S fidc RIS Apl i n han dlfphditions

“ occlug givingrise m-eﬁoazsevandﬁﬁé% s eomlm'lrgd tti) t;hmcﬂetshed target SIR.
ste state. commences... R P . .

' Theg e @E#ﬂcgnﬁm%é%@& lﬁﬁofghe %rgg@@rfﬂgmﬁaweﬂen withghis type

- of £{URRSIA SriferdRly He%%gS%dé wineveBSthde g lh;'al GRC @pdr % time

. error, regardleSs of when it occurs, w initiate a
inceameent egual Yo therapserveiigniperiad. anount that is hal f of

B e e

- -no ORCrredrvechiabnds| kheyndedSPoan fevepidnick Wethe traiygiémtatate to reduce

where there is little _change in the conmunic

h .
- configrgepestimenand thengrosed te sigrdp Frate ana ba tersst Q{%&rﬁ‘f@%ﬁm
: j:he%fam:%’l‘h%ﬁﬁéf YEpehfd YR %@H c?éei?oﬂﬂi@ht&@@&ﬂﬂﬁﬂé, fthétstheg down

regular pattern (not shown I's the case W'th
valeoweeht switeh frioomSDsl tg &t amdefivedakove advthenttiednerementally

co hcati IS, subj ect a_rapid.,change in
- veafi g S AR ORE re GRS SRR o't er ence
- [0095] ot heFof gt 68 whdp@lropathL1or® trhhshort BREK isiatbied per TTI
algorithmcan be less efficient. Accordingly

. s , the =
(i.e5 Naaril) far thedt TeCH wrthin aGEPGE e target SER isprefarably adjusted
e %g,l y changing conditions. [0072] During the steady

as {’1‘ : . . the
State, when a predeterm ned observation period is

targe sSHY=- whitenh daGRE 8IR e (SUCCNEY -e8De* (Nihe MNat)ep dowiiquation 7
size is preferably automatically increased. For

oo whea Nﬂ)ﬂsdaﬁfﬂéd*hé thustiiabedofll CRE ieg*gt@pemr the RTTCH. However,
, passage of eight _-19 TIls witho error, e
~ the §te@,§1@dﬁare§¢rfgﬂr %nlyaamemnm%ﬁ@i %&gggeslﬁ*afna ﬁléﬂe TTIand

0“1’?’}%@%%@99’996% %%{%ﬁgﬁggy{ﬂe@%‘gep downs are tw ce

anmount . I's preferable that the .
[00'His er vaThenuieeiloquhalperiibe describbd abaveds preférablyimplemented 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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assuned that the target SIRis close to convergence.
Preferably, the observation period is set to
5BLERconsecutive transport bl ocks. The step down val ue
2SDs remains fixed until a CRC error occurs when it

Is then returned to SDs. This _inproves
exayopleetansifes atTTJemhwatr%wmlpd@r(beeh@m@r Whergihres of the

Rk AR B ERCHN S 38y e RSP U e g o

 size 1502 ptiak ¢o ﬂnm‘E‘Tﬁ,lthe oﬁmr lddpelgirithnofirdtiadjuETth@dtep sizes to

Wﬁ% WI o t h Fftg)éBgSﬁgf ad' us{:‘gf n,#‘hg rggi{ll‘eeﬁéﬁ idthat
: adju@.ﬁ‘er it smalcuh%nt ftﬁrgé@smn/a@(wyeﬁ (S0 /d)0074]

Al ternati vel when apr ed_et erm ned observation perio

-+ [0078] passdtbrva 8GPPrﬁYStm iy both thecmandpseand ﬁﬁeaéb’&@@%, if the

e RO T et Tl RISl er o) Rult g BAPERLISR ofthat

- ne@RECHR diffe@at ﬁﬁh&h@mﬂ &hgﬁﬂm SIR dthp s&asmmmienlaﬁsi based

f.or the_abqv the ste

b f | e
- onfy ogs\?%%%d 2 oK stat sfﬁhgcsgw%fexa”p djgplsqapdated,
an@*eﬂéféuﬁ@ﬂt LABR dPDIACRS HREERE Rlbof is a.-sgae ¢80, Iy ﬂraﬁslsﬁ@gﬂye,

state value 1s CRC errors are detected. [0075] For the
- addibion tobmsaleulatieg thestensizes; anadditionabidiegtment isgpadeiodgccount

o s e R AT, ST vors,
- the migel stepRip SU efistéprpdeeh -5 Ra]!ue(sSiie nd‘ﬁl:_appheﬂDbht thiher the .

- ure“-,%aiﬁi?ﬁa?”@r dptrcind N0 oze S AP a9 Bpiore, e ragtipal step
up ot %R'd%w&rﬁ% the 'f}eh&g an%eﬁ’@h iJ e Rimbb€of TTIs

begi hni ng o [ | east one
sinee the sta;rtpoﬁetmnﬁenh state fh'ﬁlt c[oﬁtla'/iﬁpd ﬁtele@sit ene [(JYp error. For

al go hm descri bed above, i
xR LR oRLatoR St pise beied REFGHRScloctBR i SHLE théh the
: stegeeﬁﬁ%wmﬁﬁe(ﬁatézpSft@pﬁmrdrﬂeeselmh@ﬂmstn)b Eﬁﬁ%mwﬁfhndthe
igure 2 and processor 74 of the closed | oop system

step upRize muogtibe Sﬁ?ﬂﬁl%@v@ The inpl ementation of the

1003BP0r LA FELEEIICS AOS BBt B Bloh e O phéforred

algagitio o1 Mvehl;mk otilee rlocqmﬂwas:onhel mt mBGﬁ’dﬁ systemeig provided. In

_ based on the individual CRC, resu For 20 ex le,.,.

e Flg&%?ﬂa%ﬁg TeRRPESRTS BRfer ¢4 REgSE wes lydine the inper logp setling
g : t
s Xy 0] 0 56 B SSRGSy 8t

~gize SSrs, steady state step size SSss, and TTI count are initialized. The inner loop
- settling time is preferably set to 100 ms. The values for transient state step size

‘S8rs 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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size is SDT/2 prior to this TTl, the outer |oop
algorithmfirst adjusts the step sizes to SUT/4 and
SDT/ 4, then updates the target SIR appropriately. The

net result is that adjusted target_ _SIR = current

target SIR + 3(SUT/8) - (SDT /8). [00771 For a 3GPP

ong (P step 39 apdether sefdling tstated refumagiyio sttep 304 fdr another

- BTy i | for ,variabl it rate
o158 b 3 RRFLEE )l U B 6% S
togllometherinnér loap pémeeraiodirol ketortdet itk Sistinslic €5 0RE8] random

d based on the new target BLER . In steady
mé a 8?1%%'ﬁ<%%85'servati on period is al so updated, and

[008€@] cur r EWFigieu TB, Stagh BOT képrokdiie PrefSirb® grdc%d $4r dfvnlink
_ g in transient state in ‘addition to recalculating
0 WpcpowEsT, eantrol Whighi acewn dluriag) thet trensient statde Step 308 is
inReae 0 : may..al peady have, .
R i A AN BRI ok 3Dl IR FEREY ri Rt ofthe
- flogt ehnrtiplnsitep 808, tthetrinsienSEtatehaesndte RO niaNRLdE TheRp size

) . th rent adjys nt. for detected CRC errors
+ is PR 3 1o R Bposp Bt Fonaekion: o the bgpelgnt giate stertdyvn is
. thelstap stiedctofed sy i BIERviide!ti.&, §DEL @%}Ekﬁé;&n%)‘i{‘gﬁ@% 5.—%125]191113

the number _of TTls since the start

-statg sten- g Sais dha differance betweemthe staprsizeB8%rs andhtip step down
alde SHLGERUT L wn size before RTrCH resel ection
vl BRGSO stheRply

I a/ step down size imedi ately after

ot Sedmslon et RO e
_ e ize set. to . I'n Figures
* steBS BeatB sEhnr et e ghitiok Trbiedhe By it Aecopsiesd Eaation 6 as
 detal idi ] ' : . in a
etegdidd iRBtép3ox (I%i:éﬁ;éélﬁ a:d%&s %%n&%lg% téﬁr%g?%@hep Size SS1s

. 3GPP sgst emis provi B I gure
- Is grepierdBpn stendgrsbatestempsice 6us. i midy ihegradsentrutate iseomplete

. t . f i
oo s R e K RS b gt
80, theawyhal ploeeclsep stipZF1 25P6re iRREhEdtedGPbtheANG number of TTI
e inner loop _settling tine is :

nitialized., T [
R Gy %‘Esaf’die;ﬁq“s‘s?s e figorymberth i Rotl thesmethod procesdsrio step 318

whérhedthe tat i Aot t step size SSSS
N are ini tg%glﬁ;gggdg%%%& ng rt%gﬁégé/ug% %ﬂ‘gw%lga%%m‘fmnabove,
[008s pect tanget, STRIrecuraénietdrget IR TSDrQMING i S Set Houation8

0). [.0079]. In st z i is mad
00880 Oty 483 50, Paript S i Set T At cleaghna apimimwe rvalue
- MINGDh_SHR.t | Thet tis18f thfget ST rileéQ%] than9h €fledlbt gﬂe& Nfalue

B G N I S G
‘ SISFE%%%,WS?%@& f’%mé {o &8}3 318 \Q?th-qlle n%%ﬂ; heclzrgased target SIR.
[0084] Returning to step 312, if at least one CRC error has been detected for
- the current TTI, the parameters for step size SSrs, step up SUr and step down SDy
are adjusted in step 314 as follows. The transient state step size SStg is set to half
of the current value of SSrs. The step up SUr and step down SDg 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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one (1) in step 306, and the settling state returns to
step 304 for another conparison. Thus, the algorithm
stage 300 assures that enough TTls have el apsed to

all ow the inner | oop power control to correct initial
ﬁégtemat'c error and random neasurenent error. [0080]
[ODHSE; gur In step, 316, 4he taogeti B Esinctensed aterdieg to the following
eqifa@fogdures for downlink outer |oop power control

whi ch occur during the transient state. Step 308 is

i ni t itangetl IR =t dvereaftf target BYRH(SEHHNisPOSDL(-2;) 304 Ec{)t&@ionQ
the flow chart. In step 308,

-' T]%%h‘g‘e‘{’flrtg%?# i &5 Sheckor farheing moievaten thared préfietermined
‘makiefugiviRie MAYDDE SIRDIY aGHert B PRISIIREGRNM BFpd Grogpe fhen

Equation 5, the transient state ep down
. tﬁ@m@a&b@, Hhe nemtar Syt Ritah'esef(:dmaxm't tﬁﬂ”t}ahxéeUTMAX_ _DL SIR,
T J ransi en state.s up,. i's o
 THER R e g b RAISEERL 1o 050 Sh 8RR S te s
thetrapsivohsiate step eiz8Bécdthegreafy TRaStestoRD) stal PQ8 bizb th step
310t €pP 310, a conparison is nmade between the step SiIze
Ts and the steady state step size SSss. The initi al
. [o0gs]ue fqgh b/e3 [ '
A 1, SIS rDb e s bR o By fon e stendy

deternmined In step
- stafe pertion efdoxrditdeputer dporspaveerSBhisroli In gtEnsR, fdiameters are

R i SS S, t, .th i t
- adfERN BliEal SR LERadRRe the Sl Mok sids wdbasteaivettats step
. up $2Bed i AHei STR stey G200 dot ﬂf‘th‘éfstéﬁ sthieWr s\ asd %sgs[gg dtei&ined

. the thod proceeds to step 312 ere it is chec

in st Bl Eﬁ&ﬂ‘%ﬂ peralies SPxis cabrdatedraseerdingtodiquatit 3 usiag the
tehdy: 600 S , dor s t0.st 1 .

° V\%r e. the S%ngrsgeg% IS]% %&P Sr@g r(gﬂ%r((’aagle & %go% SRy gﬁ%&?ﬁ@r being

greptaritban agequpl do SELERO Diziallyahg ebseShition perié®Rill bald@8than
318, Target

- T*Ns Equatjon 8 0083] In ste
5/32‘?%’ RS §’é,gé‘ih w5 gfjepl é@ésﬁ"n&n 4%5 Wihere siep dowm velee SDgjfsequal to
BLER4SSss, if target SIRis less than a predeterm ned
%{'ﬁl ue MNDL SIR the target SIRis then set equal to
- [00%Gat - i 1 #3381 auchedhifohwieBer a8 18t onp DR errbivor the TTI is
_ e r 310 wi,;th th W y decrease
Aot gl bS8 it Whire et STBYS Yo Rd i Fomows:
- | eatargenSIRRCuerentitalys SIRMSUSNEL SD{E-NEhe o%gra&mn 10

T ters for st SSTs, st |

- The ghreriliin BRI Stsreseh i wars) Griocbe detacbin o a GRO omror. It the
. newftakgst\@IR i PSS s VAL ,2e ' et

e hal of lﬁ-gg%f:tﬁrrent vg?ue o‘fﬁ sR.S’a'Zﬁh_ee é-;g%ﬂ %W%‘c%othe

- maximyny ivakue) MAXSDE._SHR.ue Othemvise,ctlil darget BIR qethangs ta the
calcé{ég?c{‘egﬂug %Brlfq@altﬁt)tnhfo..-s'![‘ﬁg p%(i)c%ags rSe%;rx?nsf 1?0r stES %2% rtg giéilr?l?lg.e the
observation period. Once the observation period is greater than or equal to 5/BLER,
step 326 commences where step down value SDs 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 = cufrrent_target_SIR-{SDs*N B) Equation 11

23.




according to Equations 3 and 4. -22 [0085] In step

316, the target SIRis increased according to the
following equation: target SIR =

current _target SIR+(SUT*NE) - SDT(NB-NE) Equation .9

The new target SIR value is checked for being no

- I ghis e targelrSIR valae it lessthrech mininium mated MENVIEX, SIR, the new

o SIR. i f b t
B e S0, ST e et g e

calenlatesdivalie. \Bollowringatepl339] Be aldhiéthini 8836 819 r&hdhs to step 322,
310 and repeating the

a3 i wehnisriuiie DX brepmasdeative.
- [0g88jat er Shaffidally 154 KRDATh BehsiliGRord Ay 18 PRoH ditbeations,

[O%ﬁg] .In Figure 7C,_stage 319 represents
Hife SUrparires $he qutpfersedatprogess tooTarthpdDGH iallocations

B PRI e P S B0 pTBed en
.. bystheepramibus HBersp 3CH . sli@htios! Fhis Hﬁtiéﬂatéi%eﬁgﬂzieﬂé[gg E:é Ripper-

st 1ze is.set t e steady state ste
- bopindd Ry fieindis) teres) SIBZom hediniinmanging o beble) plus an
. - . ' . WS t . eps
e bt g i Bk BN 1158 4By O, (B i
- mappngHieok-sipdhblek sdntna ldveirbgund memhr. Theinitial tagget STRAs also

gl dto S RSB SD ER l i,
- Imstasp theimter-atrival $R5e bST@APICHRIloBUHR Teqas st iskOPRAL 4.8, 10
a ch%qk for whether at | east one CRC error

| tgp 328, . her.

- secpHon . lipeqr comblination phthe ipjtialgargat SIRIomaoRhpekup table
g€ a ISl e Smf. 0l | : . .

andfi geltnts_ﬁgﬁilgﬁzféggﬁ e%gtﬁ %ﬁg)% 2:;1‘1% Sﬁ%%?@%ﬁi‘ﬁ%p-ﬁ&{ allocation with

aprepiaE weighls (Beufactiovel thGcdhmtdtisie watet afrivtirne) ib Gsed. Once

R b L e A
- adjestnestits 86108 EiBIRTEBPIREC g aﬁ@%v‘
: J?DSL S| R Cl):gg teg?vvi 'sed,aﬁt he ?a%détgﬁ%?h reﬂr%algént\slgg%l %t e #ll not be
alloyudcty exceer oriteld bslovedhist indialargat Bl vebieshy megivemanargin
i t b L LEd... On
oy 808 8o PG ey P VB OB 38,

- [00&91BLER .In Bigewe 326 floorchanicies imphiteritifa 8WoritBhi/50BREh an
proceeds to step 328 for

- enbiefRet S gpwiliel GREG foob owss' coRGObr PaRtulay for NKT data

.. alloCtifeit6 'emp-DCH using target SIR history. The process results in selection

. of an initial transient state step size for a jump algorithm 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 moc'iiﬁed

. conventional method as described above for the beginning of a radio link setup for a

- WTRU or in each handover. In step 503, 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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step 332 begins where the target SIR is decreased
according to the followng: target SIR = current

target SIR-(SDs*NB) Equation 11 -23 If this new
target SIR value is less than a mni mum value M N

?‘%@Iﬁﬂ%ﬁe ne target SIRis set to the m ninum
PG E')EO 5@ Yelsre senew initightanget IR tforethis Temp-DCH -
- dmhﬁb&ﬁtaﬁjuﬁeaufthgﬁhb%rg%%ﬂ tggt%{lﬁénsgf)%%?or o hm@lme

state 319 returns to st
until the CCTrCH becones inactive. [0088]

ﬂ%"t S et R A labe) Aiitnl Seeb IR ca

IOTOCeSS for Tenp_DCH al | ocations subsequent to F‘g@ .
first. The initial target_ SIRis taken fromthe ption 12

- whege baprgqeg $ dracurpapt fgg pp]p HiadlggatmparngIRMBtc@remts the
b
TR A e B DA g N i ol
_mJ(h@ﬂ,t@gebS[& qlermgt;myh&o:b?ha thami]ggt 2 hokapﬁhﬂl@\@ie élp]ié] d8foris a
| e rom t he
| -f“?xw%ﬁ‘ hihd s, e e PﬂB‘ét}rtHnﬁbPB’t’?Pn thedsopimming,pt the
. ,cutmngﬁ‘bmﬁL]BCI-lSaMcﬁ@tonaiﬂduﬁfeQéﬁdt&%ﬁg Iii‘@vﬂbﬂ? 'I‘élﬁ:g)aDC?f &llocation

qui red BLER of a new Tenp-DCH al | ocat
(e. %‘aglé’ilﬁh'ee%mt']gl e & \Faﬁeltﬁrn@abtlmﬁénp DCH al | ocation

OBt 1300, ey kg By bt s

’ conbi na
. 1s peybrured: adebrdingifhal thtﬂ eahmu MEN] mhrsiet ald RIAKODL! SRR, If value
th, appropriate weights

oIS R P o ey e AR DL 85, Hhen
_ the targ@:e@.[R e is Eé%ﬁto %Histlh%ﬁtéﬁ gﬁfue%ﬁghg of t;l‘gaaéa!l%ﬁlate{i value.
Cri ust men

| term ned i ncl udi t he above des
'Ollft p othey; hand, EtaseeicIRis tasatham the pmdemmne&mﬁmmhmvalue

MIN bLg tﬁ@n ?J"EI?‘\QSQ Sﬁ% e ceedaqqi?éﬁal | . hel ow ﬁﬁ%l ,;'@ﬂ}qq@han

n|t|a targe

. the@atcatatbmatmo\ta stepcsﬂmlfdtaﬁmmttwmtﬁedtﬁmd S8 B BXehlrate.

In_Figure 8, | owmchart for

[Oog#llp e ?rteh]t%?‘h’g}l é}gg gsédmtlﬂtrmew stateasiep eish dndelnpninedtbased
-on @@¥tondf TAHESICHAARCRAYE _lTIfé)ﬁgq'}emﬁabrlfe' ’gé'téé Iﬁ%—l I:ﬁ(ilyoc.at;mn

NRT data allocations to using 't
. durﬁttgti dnfprmatien mmwsauﬂmtheader of thel NRTI duta baifrsta ﬁ)referably in

o B RS S ESShaG B B i
ur;;;&;q:ﬁ?ﬂww O T e
i ¢lydog steplsmesselmtﬁnearesdescmbed iatterms
- of pretetifile §58gé53fo§e_’i‘@rﬁb PeRYaltt3sidl. 7150 Pllatiosdhr a Temp-DCH
- allocation is less than 100.TTIs (at.90 to 95% in cumulative density function the
initial transient step size is equal to the steady state step size (ie.,
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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conventional nethod as described above for the
beginning of a radio link setup for a WRU or in each
handover. Instep 503, the Tenp-DCH is checked for
whether it is a first allocation, i.e. the beginning

Sﬁ% ?@radi 0 él nk setup for a WIRU or in each handover.
e b 504 STR. stenusize_8S) santheuter lesppiwer comizolowill move

frbln @hsiod) A9k %dmé&&pstafx??dfggf BREERE ALLSEh %%n;t e

wher e new I ni'tla
[Oeﬁ’pfﬂocat i éfibheslladtlmo%dré:yp-ﬂ](ﬁ-lhﬂbdaﬁmﬁgbaﬁb@@ﬁ ROMaf®400 TTIs,

n of, arrival et ween
th%ﬁ:ggga 51£e _{I‘g %S&%ﬁ{éﬂ) ﬁsme and e outer loop power control will

- mped from) ﬁr&haeg’e:;ta& R steddy tate &!‘t@f“ﬁ% OR® &rdY occurrences.
[Obg,%: get S qu t| on 12  where |j 1{_)blesents l?h
0Pl ent ha\dngelion of Tersp € Hailloghtics) is greater than 400

t t '
IPURIESIE 4 ik o8S LS ) AL G B s the n

m;tmlttmsmm sjep sﬁbR'lﬂ:etomtm lospl pbwerdrteol WillRhbeE freRKRnsient
stét%%?t E ae% Eﬁeﬁp saofor getting factor to
spdy State REr e CRG sryell oopwtrenase wheenthelegample described

accoun

abbegisimiplemehiddie current Tenp-DCH: al | ocation. and
0@}‘2 end of the previous Tenp-DCH all ocation (e.qg.,
[ ha = 4aftpr step1898,fthe ontemlcep Imwenmhtatal wegrts FROHE] current

Ll |
B e s R T —

contmhﬁ‘zmmstmsm and MAX DL_SIR. If vaI ue target SIR

[0 grea {wﬁg predet ermi ned nmaxi_mum val ue MAX
' ‘SIR Oirgpents witireacd) new Temp-DCEballevastion.

[0098Ki mumTy iﬂ tedelnvbd PRt %ﬂteliﬁe @%&&@&&@F}éﬁb& foferstI NEF data

other hand, if target SIRI
as BF enfh@@nmnﬂqmm am]meblertb MR DklsbIviyich heof tddstively short

o&etltgge ?c g{ Elét s m ni 1[Qval ul{?%{{aggqhe%;;;_@(}H

. duraémad JtMedeCS]ﬁaﬁ&ﬂ'gﬂis taha ﬂeé:amrrwag timb Qﬁ%mﬁﬁzém Mlocation

nitjal transient state step size 1S

req&g%%cﬁpigdr obgiin hetier P@ﬁoﬂﬂalleﬂrp DCH al | ocati on.

ook FCrsgat e s EAE e 4 Bl lmg ot

i nformati on en

- in Bigures 58 edrer kbpleniented ennan afinglentitbgrokdd ircuff @ud R an

durati on

- ernlb e et ettt R bleweuen peppicrpe Sho algortthons

.- mayalyoibe. raBdil i le’inéﬁ%@d
[Oovﬂﬁ fol] ovwsr?g gtep Si zgh?gﬁg%ﬁ%m% Crﬁﬁ C#Uﬂ%

s 'ghe frregeing deecrintiopanaken refarpecBBibutiet op power control
in thé cbt8xtibf Q%G‘iﬂ’ %Ist&n_ag%;e%gx_'nple only and not as a limitation. The

..invention is applicable to other systems of wireless comumumnication 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.
*® s #*
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allocation is less than 100 TTls (at 90 to 95%in
cunul ative density function the initial transient
step size is equal to the steady state step size
(i.e., SIRstep size TS = SIR step_size_SS). [0093]
If the duration of a Tenp-DCH all ocation between 100
to 200 TTls, then the initial transient step size is
equal to twice the steady state step size (i.e., -25
SIR step_size TS = 2 SIR step_size_SS), and outer |oop
ower control will nove fromtransient state to

Céhﬂ%ﬁwlstate after one CRC error occurrence. [0094] |f
the duration of a Tenp-DCH allocation is between 200
and 400 TTls, then SIR—step--size TS = 4 SIR

S L R O e

nmove from transi ent

tréeRmifed Oh aoglwﬂéﬁﬁpﬁﬁﬂubléoﬁﬁirt bhrad Jaﬂd atd nfal ﬁe&i lag %&mgaraly
of a Tenp-DCH allocation is greater than 40

_ deﬁmtecBlcEamm_@@H)TeﬂlGeaﬁoﬁk Rasmethosl fer S&luoig (Ihne Sdelay in
the sane as the RT injtial transient step size. The
CopyeIging gopradwmetiio uriglg tiansmission pewar cealrel dax a wireless

v%%ﬁﬁfwé%s%ﬁ?ﬁm e@é%@é&@eﬁ%@ﬁ”géove s
a0 098] o iR RPLRAB b BB o7 | 00

povve arts e curren enp_DCH

al | @@l@btn@gl an' thifikle m@@@ n@aﬁ@r@hme dcRotdifig etahaés‘aﬁfbd channel
outer | oop power control of Figures 7B - 7C. [0097]

condlgmmist hm 500 repeats with each new Tenp- DCH
allocation. [0Q098] It is to be noted that while the
f or PEHOHYINE: SERISHNER tO dherigitia) trgetqeeiic hasedh on the time

h
spfGRET betwyeen the Sl it e ﬁﬁﬁ?%ﬁ%kfhPﬁegei'i%gbéemapmr DCH

SISE 0, R R RTS8, P T B,

of FeyeviReHh aldraian ivailue r(ﬁﬂﬂﬁsbﬁn‘éﬁﬂ t&BpY eDGI-P allocation
obtain beftei performance. [0099) Prefer am t he

encadgbwithinsthiehdata bloukdnmst; antle al gorithns illustrated
in Fg%ures 5-8 are inpl enent ed on an single integrated
cir® nnalgcﬁraagmaﬁslona@@weéa@mﬁo s@sbustm@trs meegidimgdo step

- sisf, GOl 9 gt A USte BRek BRiReR e B SSlianagier wp
adjdgtxﬁ&‘itab d, %‘t CHobvr a uﬁ&ﬁﬂ?ﬁt TDfede ﬂ‘f‘eQQh{:l%nf f&npbRiryoDCH

es re eren es to o odp power con
allocation duration is used to determine the step size value.

2. The method of claim 1, further comprising:
performing an upper bound test for the initial target metric; and

performing a lower bound test for the initial target metric.

3. The method of claims 1 or 2, further comprising:

adjusting the initial target metric based on a data rate.
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in the context of a 3GPP system as an exanple only and
not as a limtation. The invention is applicable to
ot her systens of wireless comruni cation including GSM
2G, 2.5G or any other type of wireless comruni cation
system where the equivalent of outer |oop power
control is inplenented. O her variations and

nodi fications consistent with the invention will be
recogni zed by those of ordinary skill in the art. *
-26 CLAIM5S : 1. In a wireless conmunication systemin
whi ch data bl ocks are transmtted on a channel in
mul ti ple short bursts and are mapped as tenporary

dedi cated channel (DCH) allocations, a method for

dur g ¢ ThheTelBEot SR dht £oPE 5, M2 i Bl brforming
adfusafet fo th%Ci%htYaq tfdet thefHRUs: cdliflafERt J&@rcﬁﬂgnbltﬁb N8llowing

mappi ng data bl ocks to a tenporary DCH tion;
fuseloacting an initial target nmetric value according to
assunmed channel conditions; perform ng adjustnment to

t he Target(ht (ﬂ@éﬁ(ﬂﬁ&fﬁ(}cl)}ﬁﬂbéh)h@}l*(ffh&mmtlaﬁpaC| ng
b t th d of t dij
VTSRS o EPBTeRiT thRe CHEEh n R IPCEh cALaAtioR T argeli-)
S Iy H o

Ta¥gdthintidlhg dad ﬁlnﬁia‘PCt‘ér fﬁkm@nﬂn@eﬂ R4 e Ebsents a factor to
tfansm ssi on power control adjustments according to

acaiey fosthectiad]spatimgril betwedrhtheasgisniag ofithé |catrenategﬁporary
netric as either a step up adjustment or_a step

- DGHj allacation anghtheeendh of dhe manvioue ipwpararydeHH allocatlon such

tha?l l,0 at_lzg}qﬁgi? |on [ useg %ﬁrla fflrg trtn?iglg %Eﬁpﬁ@f@ocatm
ha{r’n@g@' cﬁ?e%&@rlg@?ﬁ%@éﬁdalﬁ&%ohgr the initial target

ower bound test for the
initial target metric. 3. The nmethod of clains 1 or 2,
further conprising: adjusting the initial target
met §i ¢ bEsedetiiodioflanyoneof the preceding claims, wherein the target

~metrics are target signal to interference ratios (SIRs).

6. The method of any one of the preceding claims, wherein the step
size value 1s calculated according to the temporary DCH allocation size by a
“factor of 172" 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 any one of the preceding claims, wherein the
method - is implemented in a Universal Mobile Telecommunications System
(UMTS) where the WTRU .is a network unit that transmits user signals on a
downlink channel and the computing of target metrics is performed by a
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-27 4. The method of clains 1, 2 or 3 in which the

performng adjustnent to the initial target netric is

cal cul ated according to the following function:

Target(j) =

(al pha) *(Target (j-1))+(1-al pha)*(Target _initial) where

j represents the current Tenp-DCH all ocati on,

Target(j-1) represents the last target SIR of the

previ ous tenporary DCH allocation, and Target initia

is the initial target metric, and al pha represents a
redeadng rWilikU dbatotgaeivies the dewnlimk chpaoehand pheduoes powres step

begi nni of the current tenporary, DCH allqcation and
copypands hare ﬁ@naméwét%ﬁwa%@% 99{1@@ am il PNl ch
that al pha = exp(-T/10) and al pha =0 for a first
tenporary DCH all ocation having no previous tenporary
DCHR al | oPRd hiftBod of aﬁpeqﬂée(smﬂnﬁ 138Y6,00er@in HREWTRU is a
precedi ng clainms, whefein the target "netrics are
netveoretingi taal trimsmitd arseer sigesls r ot | ®sddvahiRsh . cfanndhemnd the
met hod of any one of the preceding clains, wherein the
compupng $if Aarges metrics ig peciorned byaa goeeiving MoTRbethat receives
t rary. DCH al | ocation size by a factor of 1/2"
theJRRliHethaBS L o S <100 TTIs, m=1 for 100 TTIs < S <
- 200 TTls, n=2 for 200 TTls < S < 400 TTls and n=3 for
S> 400 TTls. 7. The nethod of any one of the preceding
clagms, THengdtRod her anpidiRdof TldifR! EMNEEWlicteid the WTRU
Uni versal Mobil e Tel ecommuni cations System (UMIS)
trandipite usdresigiionanauplitknchidaneh and theatompatiagiof sargsemetrics
- . signals on a downlink channel and the computing of
15 cdrhst 3 nelwork it thet recgivsy the uphigk channel. - - = . - .
receiving WIRU that receives the downlink channel and
produces power step conmmands that are transmtted to
t heymet ' i : . Jhe ]
of 1y oPie niethod 8F Aot S, W g UIR: Ldp, (ERGENAR bower
coftRSIWPSK théi WTHIB! i$ rigiislBinkAteds Sfurie nt%lﬁpﬂ@ing ?&@‘Nih@kthe
channel and the conputing of target netrics’is
compputedrtaggtt SYRa byethe i WIITRJJ \6hRLUravieade clemeicl ssch thae the WTRU

downl i nk chanpel . o
computes power adjustments for forward channel transmissions based on

received target SIRs.

11.  The method of claim 5, in which closed loop transmission power
control for the WTRU is implemented, further comprising:

producing power step commands as a function of the computed target
SIRs and transmitting the power step commands on a reverse channel; and

receiving the power step commands by the WTRU on the reverse
channel and computing power adjustments for forward channel transmissions

based on the received power step commands.
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9. The nethod of any one of clains 1 to 6, wherein the
WRU transmts user signals on an uplink channel and
the conputing of target netrics 1is performed by a
network unit that receives the uplink channel. 10. The
method of claim5, in which open | oop transm ssion
power control for the WIRU is inplenented, further
conprising receiving the conputed target SIRs by the
WRU on a reverse channel such that the WIRU conputes
power adjustnents for forward channel transm ssions
baséd. onThe seethoé oftany gae &ithe pradedifiy elamshouwbich the data
claim5, in which closed | oop transm ssion power
blogka belatia 5r2 N ToQHRURS GAARSTERENt od, f ur t her
conpri sing: produci ng power step commands as a
function of the conputed target SIRs and transmtting
thejpowepnstigge AgR1eq FrafRUAf S?C&E@é‘ Nghit FOATRU) for
recei ving the power step comrands by the WIRU on the
implRnegrimec heamsalissionl powptitdongrobotilr aadfansiniminigs WIRU that
forward channel transm ssions based on the received
trapsiete deteeplaskmeana shanpd inanultipde shortduirsts andyargrsapped as

th di | ai j ich.th t bl ocks, bel
tempoity, drdicated! chappehGH) éllocations whep, treapsmigga WIRU
s SPARES 4 IR 88 Al rgpis o a function of
tarbEARSH ds idonegpiEs HF;ttH@WTRLHmﬁ@W"fR@ﬁ&&ngh@ $ on a

Channel in multiple short bursts and are mapped as

t enpoeceiverdedifigaretitocieaeiveldatdBidcka mappeditorastentperary DCH

the transmtting WIRU is configured to nake
allecasiognand foregsavie p tewporay REH ellaeation dyrasionyyalue encoded -

] f tri ted by the WIRU, the WIRU
m@&‘pﬁ’\&q{f‘gﬁﬁgsﬁ%{{ IegZi Sg?pgoﬁfi gﬁr edet 0 recei v: dat a

bl ..-al ' .

o aCBRRE L ohRefrd P QLREY ARCHliG A 1REE hRRIENGIS from 2

lookpaEBR: adddrding ®RdRuRlcdcdmnne BoRdifloRs e5&F6rm adf'ustment 10
configured to Select an initial target nmetric val ue

thef imitiala targeo kngirit albdsed ace ahelithge t spasasy etivedatinelend  of the
. conditions, performadjustnent to the initial target
impsiatelypprseading temepararie DpHcallecationnend thpcbegianipg of the

curtrgnet temporary DCH allocation, and to determine step size adjustments to

the adjusted initial target metric as either a step up adjustment or a step down
adjustment, where the current temporary DCH allocation duration is used to

determine the step size value.
14. The WTRU according to claim 13, further configured to perform

an upper bound test for the initial target metric; and perform a lower bound test

for the initial target metric.
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i mredi ately preceding tenporary DCH al |l ocati on and the
begi nning of the <current tenporary DCH al |l ocati on,

and to determ ne step size adjustnments to the

adjusted initial target nmetric as either a step up
adjustnent or a step down adjustnment, where the

current tenporary DCH all ocation duration is used to
deternmine the step size value. 14. The WIRU accordi ng

to claim13, further configured to perform an upper
bound test for the initial target netric; and perform

a | dder BbeTRISnccdrding teeclaims if Alortlds ydiereimtthe processor is

15. The WIRU accor.di to claj 13 or 14, wherein the
COBESE racﬁ‘és'f%ﬁ% Fﬁltléﬂt%E%Fttf’éetQ&j gd OB JHA LG t ar get

nmetric based on a data rate. 16. The WIRU according to

any one of clains 13 to 15, wherein the processor is

conflggur §fe Wy TIRAY R EARdRs 1 H?% %het& d58nd M 4 ?fgf gvgltregﬁ the

metric according to the ng function:

precessoi i) conTRuged (th%érfdl(Iﬂ-aijﬁbtﬁiéﬂtTﬁf dleé i initidl adarget metric
where | represents the current Tenp-DCH al | ocati on,
acquidie {g the)follpwpng fuetiont he | ast target SIR of the

P ) RGO T e .

Uferd o RS, HiBghl TPPPBLA, YRGB
RO ok N SRRSO AESAH DR AR, and
Tatgotpmitdaly iChe aihitisd atarget mivenie,ngnd calpha ViepresehBMROLAYOr to

DCH al | ocations. 17. The WIRU according to any one of
acequait fer the e spacingeF dehveancthepheginningrofi the sunfent tamaporary

| ust the, t,arge rics that are tar signal to
DG Aihon i i 850 oRihé préviens e@pariey BC HhA0GReon fuch
| alnp 1 ) rein. the C i i .
the AR BT B0 5Bt COCERE 85538 3pumplery DI HifBation
hatiRBRRY FreXiddsH rASAVCPNalfdcReioRY, @ factor of 1/2 such
at hat n@B %or g@foo TTIs,anzl 1foo!r{ 100 TTIs < S < 200
TTls, n=2 for 200 TTls < S < 400 TTls and n=3 for S >
400 _TTls. _ . .
17. The WTRU according to any one of claims 13 to 16, wherein the
processor is configured to adjust the target metrics that are target signal to

interference ratios (SIRs).

18. The WTRU of any one of claims 13 to 17, wherein the processor
is configured to determine the step size value according to the temporary DCH
allocation size by a factor of 1/2" 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.
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-31 19. The WIRU according to any one of clains 13 to
18, configured for use in a Universal Mobile

Tel ecommuni cati ons System (UMIS). 20. The WIRU
according to any one of clainms 13 to 19, configured
to process data bl ocks that belong to a non-real tine
data service. 21. The WIRU according to any one of
claims 13 to 20, wherein the receiver and processor
are inplemented in an integrated circuit. 32

19. The WTRU according to any one of claims 13 to 18, configured

for use in a Universal Mobile Telecommunications System (UMTS).

20. The WTRU according to any one of claims 13 to 19, configured

to process data blocks that belong to a non-real time data service.

21. The WTRU according to any one of claims 13 to 20, wherein the

receiver and processor are implemented in an integrated circuit.
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